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CUSTOMER NO.

|

38327

CONTINUATION/DIVISIONAL APPLICATION TRANSMITTAL

(Rule 53(b) Continuation or
Divisional) O DUPLICATE

 
 
 

i, HARU-0126
Address to: Commissioner of Patents

P.O. Box 1450

 

 
Nakayoshi

This requests
a

i

Continuation or 0 Divisional application under 37 CFR §1.53(b) of prior

application:

Alexandria, VA 22313-1450

 

 
14/942,120 2871

November16, 2015 Lucy P. Chen

Liquip CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

1. The entire disclosure of the pending, prior application is hereby incorporated by reference.

 

 
2. Submitted herewith is a copy of the completeprior application asfiled.

oO wo
.

This application is filed by fewer than all the inventors namedin the prior nonprovisional application, 37
CFR 1.53(b)(1). DELETE the following inventor(s):
 

Bl wR
.

Submitted herewith is a copy of the signed Oath/Declaration from the prior application.

5. Small entity status was established in the prior application, andis still proper and desired.

LA month Petition for Extension of Timeis filed concurrently in the prior application.BO

O

No The Commissioneris authorized to credit any overpayment and charge any deficiency in any fees required
under 37 CFR § 1.16 and/or 1.17 to Deposit Account No. 60-0155.

&l 8. The amount of $1,600.00 for filing fee is being submitted herewith via the EFS payment system.

&l 9. The prior application is assigned of record to: Japan Display Inc. and Panasonic Liquid Crystal Display Co.,
Ltd.

1 10. Priority is claimed based on U.S. App. No. 14/942,120 filed November 16, 2015, which claimspriority to U.S. App. No.

14/708,348 filed May L1, 2015, which claims priority to U.S. App No. 14/285,006 filed May 22, 2014, which claims

priority of U.S. App. No. 13/927,539 filed June 26, 2013, which claims priority of U.S. App. No. 13/650,203 filed
October 12, 2012, which claims priority of U.S. App. No. 13/364,092 filed February 1, 2012, which claimspriority of
U.S. Appl. No. 12/926,735 filed December7, 2010, which claimspriority of U.S. App. No. 12/292,728 filed November
25, 2008, which claims priority of U.S. App. No. 11/976,884 filed October 29, 2007, which claims priority of U.S. App.
No. 11/409,076 filed on

April 24, 2006, which claims priority to U.S. App. No. 11/211,574 filed Aug. 26, 2005, which
claims priority to U.S. App. No. 10/237,911 filed Sep. 10, 2002, which claimspriority to Japanese Patent Application
No. 2001-317147 filed on Oct. 15, 2001, and which is hereby incorporated by reference.

 
L 11. A Preliminary Amendmentis enclosed.

12. Other: Information Disclosure Statement with Form PTO-1449.

THE FILING FEE IS CALCULATED AS FOLLOWS: BASIC FEE
$1,600.00

(FILING, EXAMINATION &

|

|Multiple Dependent Claim

poMarquez
IP Law Office, PLLC (Add $780.00):

 

 
1629 K Street, NW, Suite 300 Total 126 x 400
Washington,

DC 20006 Pages

|

(x70~100=
Tel. No. 202-349-1690 Subtotal:
Fax No. 202-754-9829

—

Reduction if Small Entity Status:

|

«0.00

|

Customer No. 38327 Total: 7,600.00 

 
 

September21, 2016 Juan Carlos A. Marquez /juan.carlos.a.marquez/ 34,072    
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

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

Attorney Docket Number

|

HARU-0126
 

Application Data Sheet 37 CFR 1.76
Application Number 

Title of Invention

|

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

 The application data sheetis part of the provisional or nonprovisional application for whichit is being submitted. The following form contains the

bibliographic data arrangedin a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS)

or the
document may be printed and included in a paperfiled application.   

Secrecy Order 37 CFR 5.2:

Oo
Portions orall of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuantto
37 CFR 5.2 (Paperfilers only. Applications that fall under Secrecy Order may not befiled electronically.)
 

Inventor Information:

A
 

Inventor

Legal Name

 
Prefix Family Name

H Racavosid
Residence Information (Select One) US Residency

@ Non US Residency Active US Military Service

City Country of Residence!
|

 Given Name Middle Name 
 

 

  

   
 

 
 

 
 
Mailing Address of Inventor:

 
 

Address 1

Address 2
 

 
 

 

  

  

 

Postal Code

Remove

 

 

Inventor

Legal Name 

 
 

Family NamePrefix) Given Name 
 

 ResidenceInformation (Select One)
@ US Residency ©)

Non US Residency Active US Military Service 

 city stateProvince
[[|

counvy ofResidened
[fP+d

Mailing Addressof Inventor:

 
 

Address 1

Address 2
 

  
 Country i

 
Postal Code

All Inventors Must Be Listed
-

Additional Inventor Information blocks may be Add
generated within this form by selecting the Add button.

 
 
    CorrespondenceInformation:

EFS Web 2.2.12
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

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

Attorney Docket Number

|

HARU-0126
 

Application Data Sheet 37 CFR 1.76
Application Number

 
Title of Invention

|

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

 

Enter either Customer Number or
complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).
 

[_]
An Addressis being provided for the correspondence Information of this application.

B8327

uancarlos@marqueziplaw.com
Add Email

Application Information:

|

QUID

  
 

Customer Number

Email Address  
    

 

Title of the Invention

Subject Matter
aTotal Number of Drawing Sheets(if any)

[63

|SuggestedFigure

for

Publication(ifany)

||
Filing By

Reference:

Only complete this section whenfiling
an

application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if

application papers including
a

specification and any drawings
are beingfiled. Any domestic benefit or

foreign priority information must be

providedin the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information").

 
 

For the purposesofa filing date under 37 CFR 1.53(b), the description and any drawings of the present application
are

replaced bythis
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

i
Application numberof the previously Filing date (YYYY-MM-DD) Intellectual Property Authority

or
Country

filed application

Publication Information:

[|] Request Early Publication (Fee required at time of Request 37 CFR 1.219)
 

Request Not to Publish. | hereby request that the attached application not be published under

CO
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the

subject of an
application filed in another country,

or under a multilateral international agreement, that requires

publication at eighteen monthsafterfiling.   
Representative Information:

 

Representative information should be provided for all practitioners having
a power of attorney in the application. Providing

this information in the Application Data Sheet does not constitute a powerof attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or

complete the Representative Name section below.If both sections are
completed the customer

Numberwill be used for the Representative Information during processing.

  Please Select One: @ Customer Number US Patent Practitioner
C)

Limited Recognition (37 CFR 11.9)

Customer Number    EFS Web 2.2.12
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

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

Attorney Docket Number

|

HARU-0126

Application Data Sheet 37 CFR 1.76 

 Application Number

Title of Invention

|

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

  
Domestic Benefit/National Stage Information:
This section allows for the applicantto either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c),

or
386(c)

or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.S.C. 119(e)}
or 120, and 37 CFR 1.78.

Whenreferring to the current application, please leave the “Application Number”field blank.

Filing
or

371(c) Date

Application Number Continuity Type Prior Application Number
(YYYY-MM-DD)

caineat
pos-1-6

Prior Application Status

|

|

Patented

=

[

Remove
|

Application Prior Application Filing Date
corel

Date
Number Continuity Type (YYYY-MM-DD)

Patent Number
(YYYY-MM-DD)

14942120 ontinuation of
| ||

[14708348 2015-05-11 9213204 2015-12-15

 

 

   

  
Prior Application Status

[

Remove
|Application Prior

——
Filing Date

coe
Date

Number Continuity Type (YYYY-MM-DD)
Patent Number

(YYYY-MM-DD)
14708348 ontinuation of

||
[14285006 2014-05-22 086600 2015-07-21

  
Prior Application Status

[

Remove
|Application Prior

——
Filing Date

oe
Date

Number Continuity Type (YYYY-MM-DD)
Patent Number

(YYYY-MM-DD)
14285006 ontinuation of

|it
3927539 2013-06-26 8760609 2014-06-24

  
Prior Application Status

[

Remove
|Application Prior

il
Filing Date

coe
Date

Number Continuity Type (YYYY-MM-DD)
Patent Number

(YYYY-MM-DD)
13927539 ontinuation of

||
[13650203 2012-10-12 493522 2013-07-23

  
Prior Application Status

[

Remove
|Application Prior

a
Filing Date

fone
Date

Number Continuity Type (YYYY-MM-DD)
Patent Number

(YYYY-MM-DD)
13650203 ontinuation of

||
[13364092 2012-02-01 8310641 2012-11-13

  
Prior Application Status

[

Remove
|Application Prior

a
Filing Date

fone
Date

Number Continuity Type (YYYY-MM-DD)
Patent Number

(YYYY-MM-DD)
13364092 ontinuation of

||
[12926735 2010-12-07 248549 2012-08-21

  
Prior Application Status

[

Remove
|Application Prior

a
Filing Date

fen
Date

Number Continuity Type (YYYY-MM-DD)
Patent Number

(YYYY-MM-DD)
12926735 continuation of

|-|
12292728 2008-11-25 872696 2011-01-18   EFS Web 2.2.12
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

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

 

 
 

 

  

  

   

  

. .
Attorney Docket Number

|

HARU-0126

Application Data Sheet 37 CFR 1.76
—

Application Number

Title of Invention LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

Application
_

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

Patent Number
(YYYY-MN-DD)

42292728 Division of
+

11976884 2007-10-29 2009-10-20

Application
_

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

11976884 Division of
|

11409076 2006-04-24 O07-12-11

Application
_

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

11409076 Division of
+

11211574 2005-08-26 2008-09-09

Application
_

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

Patent Number
(YYYY-MM-DD)

11211574 Division of
[-|

10237911 2002-09-10 2005-11-29

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

 
This section allows for the applicant to claim priority to a

foreign application. Providing this information in the application data sheet

constitutes the claim for priority
as

required by 35 U.S.C. 119(b) and 37 CFR
1.55.

Whenpriority is claimed to a
foreign application

thatis eligible for retrieval under the priority document exchange program
(PDX)!

the information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g){1).

 
 

  
 

 

 
 

Remove

Application Number
Country! Filing Date (YYYY-MM-DD) Access Code! (if applicable)

poorsimsdp SSCSCSC~*di#OTONS

CS

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Add  Statement under 37 CFR 1.55 or 1.78 for AIA
(First

Inventor to
File)

Transition

Applications

EFS Web 2.2.12
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

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

. .
Attorney Docket Number

|

HARU-0126

Application Data Sheet 37 CFR 1.76
Application Number

 
Title of Invention

|

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

 This application (1) claims priority to or the benefit of an
application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effectivefiling date on or after March

[] 16, 2013.

NOTE: Byproviding this statement under 37 CFR 1.55 or 1.78, this application, with a
filing date on or after March

16, 2013, will be examined underthefirst inventorto file provisions of the AIA.  

EFS Web 2.2.12
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Attorney Docket Number

|

HARU-0126

Application Data Sheet 37 CFR 1.76
 

Application Number

 
Title of Invention

|

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

  
Authorization or

Opt-Out of Authorization to Permit Access:

Whenthis Application Data Sheet is properly signed
andfiled with the application, applicant has provided written

authority to permit
a

participating foreign intellectual property (IP) office access to the instant application-as-filed (see

paragraph A in subsection 1 below) and the European Patent Office (EPO)
access to any search results from the instant

application (see paragraph B in subsection 1 below).

Should applicant choose not to provide
an authorization identified in subsection 1 below, applicant must opt-out of the

authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processedwith the INITIALfiling of an

application. After the initial filing of an
application,

an
Application Data Sheet cannot be used to provide

or rescind
authorization for access

by
a

foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as
appropriate.

  

 

1. Authorization to Permit Access by
a

Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX)- Unless box A in subsection 2 (opt-out of authorization) is checked, the

undersigned hereby

grantsthe

USPTO

authority

to provide the European Patent Office (EPO), the Japan Patent Office

(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any otherforeign intellectual property office

participating with the USPTOin a bilateral or multilateral priority document exchange agreementin which a
foreign

application claiming priority to the instant patent applicationis filed, access to: (1) the instant patent application-as-filed
andits related bibliographic data, (2} any foreign

or domestic application to which priority
or benefit is claimed by the

instant application and its related bibliographic data, and (3) the date of
filing of this Authorization. See 37 CFR 1.14(h)

(1).

 

B. Search Results from U.S. Application to EPO
-

Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO accessto the bibliographic data and search

results from the instant patent application when a
European patent application claiming priority to the instant patent

applicationis filed. See 37 CFR 1.14(h)(2).

 

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention} requires applicants to submit a

copy of search results from the instant application without delay in a
European patent application that claimspriority to

the instant application.

2. Opt-Out of Authorizations to Permit Access by
a

Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTOto permit
a

participating foreign IP office access to the instant

[|] application-as-filed. If this box is checked, the USPTOwill not be providing
a

participating foreign IP office with

any documents and information identified in subsection 1A above.

B. Applicant DOES NOTauthorize the USPTOto transmit to the EPO any search results from the instant patent

[_] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant

application.
NOTE: Oncethe application has published

or is otherwise publicly available, the USPTO may provide
accessto the

application in accordance with 37 CFR 1.14.  EFS Web 2.2.12
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Approved for use through 04/30/2017. OMB 0651-0032

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

Attorney Docket Number

|

HARU-0126

Application Data Sheet 37 CFR 1.76 

Application Number

 
Title of Invention

|

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

  
Applicant Information:

Providing assignmentinformation in this section does not substitute for compliance with any requirementof part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 4

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
Theinformation to be provided in this section is the name and addressof the legal representative who is the applicant under 37 CFR

1.43; or the name and address of the assignee, person to whom the inventoris under an obligation to assign the invention, or person
who otherwise showssufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an

applicant under 37 CFR 1.46 (assignee, person to whom the inventoris obligated to assign,
or person who otherwise showssufficient

proprietary interest) together with one or more
joint inventors, then the joint inventor or inventors whoare also the applicant should be

identified in this section.
 

  
 

 

Clear

@ Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventoris obligated to assign. Person who showssufficient proprietary interest

 If applicant is the legal representative, indicate the authorityto file the patent application, the inventoris:

[Nameof the Deceased or Legally Incapacitated Inventor:
| |

 

 

 

If the Applicant is an
Organization check here.

[x]

Organization Name apan Display Inc.

Mailing Address Information For Applicant:

Address 2

City
ffrowo

State/Province

Country
Peo

Postal Code 105-003
Phone Nunber

[axamber
1

Email Address

 

 
 

 

Additional Applicant Data may be generated within this form by selecting the Add button. Add  
EFS Web 2.2.12
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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. .
Attorney Docket Number

|

HARU-0126

Application Data Sheet 37 CFR 1.76
 

Application Number

 
Title of Invention

|

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF
 

Applicant
2

If the applicantis the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and addressofthe legal representative whois the applicant under 37 CFR

1.43; or the name and address of the assignee, person to whom the inventoris under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46.If the applicant is an

applicant under 37 CFR 1.46 (assignee, person to whom the inventoris obligated to assign,
or person who otherwise showssufficient

proprietary interest) together with one or morejoint inventors, then the joint inventor or inventors whoare also the applicant should be
identified in this section.

 

Clear
  
 
 

@) Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventoris obligated to assign. Person who showssufficient proprietary interest

 If applicant is the legal representative, indicate the authorityto file the patent application, the inventoris:

aNameof the Deceased or Legally Incapacitated Inventor:
| |

 

 

If the Applicant is an
Organization check here.

px]Organization Name

|
Panasonic Liquid Crystal Display Co., Ltd.

Mailing Address Information For Applicant:

Address 2 Himeji-shi

city
fyoaoren————*d StateProvince[|

Phone Number
Po

Fax Number

Email Address

 

 

 

 Additional Applicant Data may be generated within this form by selecting the Add button. Add  Assignee Information including Non-Applicant Assignee Information:

Providing assignmentinformation in this section does not substitute for compliance with any requirementof part 3 of Title

37 of CFR to have an
assignment recorded by the Office.

Assignee [1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication

as an
applicant. For an

assignee-applicant, complete this section only if identification as an
assigneeis also desired on the

patent application publication. 
Remove

If the Assignee
or

Non-Applicant Assignee is an
Organization check here.

|   EFS Web 2.2.12

Page
9 of 263



Page 10 of 263
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Attorney Docket Number

|

HARU-0126

Application Data Sheet 37 CFR 1.76
 

Application Number

 
Title of Invention

|

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

Middle Name Family Name

 

 Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1

Address 2
iCity “CT SiterProvince

a
Email Address

 
Additional Assignee

or
Non-Applicant Assignee Data may be generated within this form by:

Add
selecting the Add button.

Signature:
NOTE:This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However,if this Application
Data Sheet is submitted with the INITIALfiling of the application and either box A or B is not checkedin
subsection 2 of the “Authorization or

Opt-Out of Authorization to Permit Access”section, then this form must

also be signed in accordance with 37 CFR 1.14(c}.
This Application Data Sheet must be signed by

a
patentpractitioner if one or more of the applicants is a

juristic
entity (¢.g., corporation

or
association). If the applicant is two or more

joint inventors, this form must be signed by
a

patent practitioner, all joint inventors who are the applicant,
or one or more

joint inventor-applicants who have been given
powerof attorney (e.g.,

see USPTO Form PTO/AIA/81)
on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

 

 

     Signature

|

/juan.carlos.a.marquez/ Date (YYYY-MM-DD)| (2016-09-21

First Name

|

Juan Carlos Last Name

|

Marquez Registration Number 072

Additional Signature may be generated within this form by selecting the Add button. Add  This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTOto process)

an
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This

collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amountof time you require to

complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.12
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Privacy Act Statement

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

or patent. Accordingly, pursuant to the requirementsof the Act, please be advised that: (1) the general autherity for the collection ofthis information
is 35 U.S.C. 2(b)(2); (2) furnishing of the informationsolicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application

or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which mayresult in termination of proceedings or abandonment of
the application

or
expiration of the patent.

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

1. The information onthis form will be treated confidentially to the extent allowed under the Freedom ofInformation Act (5 U.S.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Departmentof Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed,as a routine use, in the course of presenting evidence to a court, magistrate,
or administrative

tribunal, including disclosures to opposing counselin the course of settlement negotiations.
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LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND

MANUFACTURING METHOD THEREOF

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This
application

is a Continuation of U.S.
App.

Serial No. 14/942,120 filed November16,

2015, which is a Continuation of U.S. App. Serial No. 14/708,348 filed May 11, 2015, which is a

Continuation of U.S.
App.

Serial No. 14/285,006 filed May 22, 2014, which is a Continuation of

U.S. App. Serial No. 13/927,539 filed June 26, 2013, which is a Continuation of U.S. App. Serial

No. 13/650,203 filed October 12, 2012, which is a Continuation of U.S.
App.

Serial No.

13/364,092 filed February 1, 2012, which is a Continuation of U.S. App. Serial No. 12/926,735

filed December 7, 2010, which is a Continuation of U.S. App. Serial No. 12/292,728 filed

November 25, 2008, which is a Divisional of U.S. App. Serial No. 11/976,884 filed October 29,

2007, which is a Divisional of U.S. App. Serial No. 11/409,076 filed April 24, 2006, which is a

Divisional of U.S. App. Serial No. 11/211,574 filed Aug. 26, 2005, which is a Divisional of U.S.

App.Serial No. 10/237,911 filed Sep. 10, 2002.
Priority is claimed based on U.S. App, Serial No.

14/708,348 filed May 11, 2015, which claims
priority

of U.S.
App.

Serial No. 14/285,006 filed

May22, 2014, which claimspriority ofU.S. App. Serial No. 13/927,539 filed June 26, 2013, which

claims
priority

of U.S.
App.

Serial No. 13/650,203 filed October 12, 2012, which claims
priority

of U.S. App. Serial No. 13/364,092 filed February 1, 2012, which claims priority of U.S. Appl.

Serial No. 12/926,735 filed December 7, 2010, which claims
priority

of U.S.
App.

Serial No.

12/292,728 filed November 25, 2008, which claims priority of U.S. App. Serial No. 11/976,884

filed October 29, 2007, which claimspriority of U.S. App. Serial No. 11/409,076 filed on
April

24, 2006, which claimspriority
to U.S. App. Serial No. 11/211,574 filed Aug. 26, 2005, which

claims priority
to U.S. App. Serial No. 10/237,911 filed Sep. 10, 2002, which claimspriority

to

Japanese Patent
Application

No. 2001-317147 filed on Oct. 15, 2001, and which is hereby

incorporated byreference.

BACKGROUNDOF THE INVENTION

[0002]
1. Field of the Invention

[0003] The present invention relates to a
liquid crystal display device, and more

particularly
to an

active matrix type liquid crystal display
device which can reduce

holding capacity
for

holding

lighting
of

pixels for a
given time and feeding resistance thereofthus enhancing numerical aperture.

[0004] 2.
Description of the Related Art

[0005]
An active matrix type liquid crystal display device generally adopts

a
system in which

liquid crystal is sandwiched between a
pair of substrates which face each other in an

opposed
mannerand

pixels
are selected by pixel electrodes which are driven by

a
large numberof switching

elements represented by thin film transistors formed on one of the above-mentioned pair of
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substrates. One type of the liquid crystal display device adopting such a
system is a so-called

vertical field type in which on the other substrate (second substrate) which faces one substrate

(first substrate) of the above-mentionedpair of substrates, color filters and commonelectrodes are

formed or the color filters are also formed onthefirst substrate.

[0006] As another system, there exists a so-called IPS system in which counter electrodes which

correspond
to the commonelectrodes are formed on the above-mentionedfirst substrate side. Also

with respect
to this system, there has been known a

system which formscolor filters on either the

first substrate side or the second substrate side.

[0007] The vertical field type liquid crystal display
device includesa

plurality
of gate lines which

extend in the first direction (usually horizontal scanning direction) and are
arranged parallel

to

each other and a
plurality of drain lines which extend in the second direction which crosses the

gate lines (usually vertical scanning direction) and are
arranged parallel

to each other. The liquid

crystal display device further includes switching elements such as thin film transistors or the like

in the vicinity of respective crossing portions of the gate lines and drain lines and pixel electrodes

which are driven by the switching elements.

[0008]
In this vertical field type liquid crystal display device, the common electrodes are formed

on the second substrate such that the common electrodes face the pixel electrodes in an
opposed

manner, an electric field is
generated

between the common electrodes and the selected
pixel

electrodes in the direction which approximately
crosses a surface of the substrate at a

right angle,

and
lighting

of the
pixels

is
performed by changing

the orientation of
liquid crystal

molecules

sandwiched between the pixel electrode and the commonelectrodes.

[0009] Onthe other hand, in the IPS type liquid crystal display device, gate lines, drain lines, and

switching elements similar to those of the vertical field type liquid crystal display device are

formed on an inner surface of the above-mentionedfirst substrate, comb-shaped pixel electrodes

are formed on the same
substrate, and counter electrodes are formed close to the pixel electrodes

on the same substrate. Then,
an electric field is generated between the selected pixel electrodes

and the counter electrodes in the direction
approximately parallel

to a surface of the substrate, and

lighting
ofthe pixels is performed by changingthe orientation direction of

liquid crystal molecules

arranged
betweenthe

pixel
electrodes and the counter electrodes. As a

liquid crystal display
device

which has developed this type, there exists a
liquid crystal display device which adopts

a matted

electrode as the counter electrodes and forms
comb-shapedpixel

electrodes as a
layer

above or

below the counter electrodes.

[0010]
In both of the above-mentioned type liquid crystal display devices, the charge storing

capacity for holding the lighting time of ‘the pixels which are lit due to selection at a
given value

(hereinafter, simply referred to as
"holding capacity") is formed in

regions where the pixel

electrodes and the gate lines are
overlapped

or
regions where other electrode lines which are

formed such that the other electrode lines transverse the pixel electrode forming region and the
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pixel electrodes, and feeding paths for storing charge
in the holding capacity is formed of either

the gate lines or the above-mentioned electrodelines.

SUMMARYOF INVENTION

[0011]
In this manner, one electrode which forms the

holding capacity
is a linear electrode and the

feeding is limited to one direction (extending direction of the electrode) and hence, the feeding

resistance is
large. Further, correspondingto

the increase of the distance between the electrode and

a
feeding end, the voltage drop is remarkably increased so that there arises a case that the required

charge
cannot be fed. Further, since the above-mentioned gate line

usually
crosses the drain line,

a
crossing capacity is increased. As a

result, this has been one of causes which makethe rapid

driving
of
liquid crystal display device difficult. As a countermeasure to cope with such a

problem,

there has been proposed
a

liquid crystal display device which uses the above-mentioned other

electrode line. However, when the holding capacity is formedin the pixel electrode forming region,

numerical aperture is reduced as a matter of course.

[0012] Further, along with the demand for high definition, the size of pixels per one
pixel is

reduced so that there has been

a

task that it is difficult to form the sufficient
holding capacity.

[0013] Further, although it is effective to reduce the size of the holding capacity
to enhance the

numerical aperture, this
brings

about the reduction of the
holding capacity.

That is, there has been

a task that there exists a trade-off relationship between the enhancement of numerical aperture and

the assurance of
holding capacity.

[0014] Accordingly, it is an
object of the present invention to

provide
an active matrix liquid

crystal display device which can reduce resistance of feeding electrodes which constitute holding

capacities. Itis another object of the present invention to
provide

a
rapid driving active matrix type

liquid crystal display device having high brightness by obviating the reduction of numerical

aperture of pixels.

[0015] Itis still another object ofthe present inventionto realize an active matrix type liquid crystal

display
device which can

satisfy
both of the assurance of

holding capacity
and the enhancement

of numerical aperture simultaneously.

[0016] Other
objects

and
advantages

ofthe present invention will be apparent from the
explanation

made hereinafter.

0017] The
typical

constitution of the present invention lies in that on a
switching

element
forming

substrate of the liquid crystal display device,
a

transparent conductive layer (reference layer)

having
a

large
area which covers at least a

major portion
or a whole area of a

pixel electrode

forming region is formed, and switching elements(active elements), other electrodes and lines are

formed over the transparent conductive layer by way of an insulation layer.
Due to such a

constitution, the feeding resistance with respect to the holding capacity
can be largely reduced.

Further,
a trade-off between the enhancement of numerical aperture and the increase of holding
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capacity
can be eliminated. Representative constitutions of the present invention are described

hereinafter.

1):

[0018]
In a

liquid crystal display device in which liquid crystal is sandwiched betweena first

substrate and a second substrate which face each other in an
opposed manner, and at least a

plurality of gate lines which extendin the first direction and are
arranged parallel

to each other,
a

plurality
of drain lines which extend in the second direction which crosses the gate lines and are

arranged parallel
to each other,

a
plurality of switching elements which are

arranged
at

crossing

portions
of the gate lines and the drain lines, and

pixel
electrodes which are driven

by
the

switching

elements are formed on an inner surface ofthefirst substrate,

[0019] having
an electrode forming layer which include the gate lines, the drain lines, the switching

elements and the pixel electrodes,

[0020] having
a reference electrode layer arranged between the first substrate and the electrode

forming layer with first insulation layer between the reference electrode layer and the electrode

forming layer, and

[0021] holding capacities
of the

pixels
are formed between the

pixel
electrodes and the reference

electrode layer.

[0022]
Due to such a

constitution, the
feeding

resistance with respect
to the storage capacity

is

largely reduced so that it is possible
to realize the liquid crystal display device which can realize

both of the enhancement of numerical aperture of
pixels

and the assurance of
holding capacity.

(2):

[0023]
In the constitution (1), the electrode forminglayer includesthe gate lines,

a
gate insulation

layer, the semiconductor layers, the drain lines,
a

passivation layer and the pixel electrodes in this

order over the first insulation layer, and the holding capacity of the pixel is formed between the

pixel electrodes and the reference electrode layer.

[0024] Since the holding capacity is constituted of the passivation layer, the gate insulation layer

and the first insulation
layer

which are formed between the
pixel

electrode and the reference

electrode layer, the distance to the reference electrode layer
as viewed from the liquid crystal layer

can be
largely

increased so that the influence of the electric field of the reference electrode
layer

on the electric field for driving liquid crystal
can be attenuated.

3):

[0025] In the constitution (1), the reference electrode layer is arranged
in the extension direction

of the gate lines such that the reference electrode layer is arranged parallel
to the gate lines and

overlaps regions wherethe pixel electrodes are formed.

[0026] Due to such a
constitution, the parasitic capacity between the gate line and the reference

electrode layer
can be reduced andthe potential

can be madestable.

(4):
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[0027]
In the constitution (1), the reference electrode layer is provided

to a
region of the first

substrate which includes regions
in which the gate lines, the drain lines and the pixel electrodes

are formed.

[0028] Due to such a
constitution, the reference electrode layer forms a so-called matted electrode

so that the
feeding

resistance can be further reduced and the limitation
imposed

on the
feeding

direction can be eliminated.

(5):

[0029]
In the constitution (1), the passivation layer is formed over the gate insulation layer, the

pixel
electrodes are formed over the

passivation layer,
and the whole or a

portion
of the

pixel

electrodes penetrate the passivation layer and are
brought into contact with the gate insulation layer.

[0030] Due to such a
constitution, holding capacity formed between the conductive layers and the

pixel electrodes can be adjusted by changing the area that the pixel electrodes penetrate the

passivation layer.

(6):

[0031]
In the constitution (1), the passivation layer is formed over the gate insulation layer, the

pixel
electrodes are formed over the

passivation layer,
and the whole or a

portion
of the

pixel

electrodes in the pixel regions penetrate the passivation layer and the gate insulation layer and are

brought
into contact with thefirst insulation

layer.

[0032] Due to such a
constitution, holding capacity formed between the reference electrode layer

and the
pixel

electrodes can be
adjusted by changing

the area that the
pixel

electrodes penetrate

the passivation layer and the gate insulation layer.

(7):

[0033]
In the constitution (1), the passivation layer is formed over the gate insulation layer, the

pixel electrodes are formed overthe passivation layer, and the switching elements include source

electrodes on the gate insulation layer which are connected to the pixel electrodes via through

holes formed in the passivation layer and extension portions which extend along the gate lines or

the drain lines at one
portions

of the source electrodes.

[0034] Due to such a
constitution, holding capacity

can be adjusted by changing the length
or the

width ofthe extension
portions

of the source
electrodes, that is, by changing

the area that the source

electrodes overlap the pixel electrodes.

(8):

[0035] In the constitution (1),the first insulation layer is formed of an
organic insulation layer.

[0036] Due to such a
constitution, the electric distance between the reference electrode layer and

the electrode forming layer
can be increased compared

to a case in which the insulation layeris

provided. Further, parasitic capacity between the reference electrode layer and the gate lines as

well as the drain lines can be reduced.

(9):
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[0037]
In the constitution (1), the liquid crystal display device includes a

light shielding layer

which perform light shielding of gaps defined betweenthe vicinities in the extension direction of

the drain lines and the pixel electrodes.

[0038] Due to such a
constitution, leaking of light

can be prevented.

(10):

[0039]
In the constitution (1),

commonelectrodes which constitute pixels together with the pixel

electrodes are formed on an inner surface of the second substrate.

(11):

[0040]
In a

liquid crystal display
device in which

liquid crystal
is sandwiched between

a

first

substrate and a second substrate which face each other in an
opposed manner, and at least a

plurality of gate lines which extendin the first direction and are
arranged parallel

to each other,
a

plurality of drain lines which extend in the second direction which crosses the gate lines and are

arranged parallel
to each other,

a
plurality of switching elements which are

arranged
at

crossing

portions of the gate lines and the drain lines, and pixel electrodes which are driven by the switching

elements are formed on an inner surfaceofthe first substrate,

[0041] having
an electrode

forming layer
which include the gate lines, the drain lines, the

switching

elements and the pixel electrodes,

[0042] having
a reference electrode

layer arranged
betweenthe first substrate and the electrode

forming layer with first insulation layer between the reference electrode layer and the electrode

forming layer,
and

[0043] the electrode forminglayer includesthe gate insulation layer, the passivation layer,
a second

insulation layer and the pixel electrodes in this order overthe first insulation layer, and

[0044] holding capacities of the pixels
are formed between the pixel electrodes and the reference

electrode layer.

[0045]
Dueto such a

constitution, the numerical aperture of the pixels
can be enhanced. Since the

area of the conductive layers is large, the feeding resistance can be reduced. Further, since the

holding capacity
is formed

by
the

passivation layer,
the gate insulation

layer
andthe first insulation

layer which are formed betweenthe pixel electrodes and the reference electrode layer, the holding

capacity
can be

easily
controlled. Further, since the

organic
insulation

layer
is also formed over

the switching elements, the pixel electrodes and the drain lines can
overlap each other so that the

numerical aperture is further enhanced. Whenthe
pixel

electrodes and the drain lines
overlap

each

other, it is possible
to eliminate light shielding layers between the vicinities of the extension

direction of the drain lines and the pixel electrodes so that the numerical aperture is further

enhanced.

(12):

[0046]
In the constitution (11), the reference electrode layer is arranged

in the extension direction

of the gate lines such that the reference electrode layer is arranged parallel
to the gate lines and
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overlaps regions wherethe pixel electrodes are formed.

[0047] Due to such a
constitution, the capacity between the gate lines and the reference electrode

layers
can be reduced so that the increase of holding capacity

can be suppressed and the potential
can be madestable.

(13):

[0048]
In the constitution (11), the reference electrode layer is provided

to a
region

ofthe first

substrate which includes
regions

in which the gate lines, the drain lines and the
pixel

electrodes

are formed.

[0049]
Due to such a

constitution, the reference electrode
layer

forms a so-called matted electrode

so that the feeding resistance can be further reduced and the limitation imposed
on the feeding

direction can be eliminated.

(14):

[0050]
In the constitution (11), the first organic insulation layer is formed ofcolorfilters.

[0051]
Due to such a

constitution, the numerical aperture of the pixels is enhanced. Since the area

of the conductive layersis large, the feeding resistance can be reduced. Further, since the holding

capacity
is formed

by
the

passivation layer,
the gate insulation

layer
and the colorfilter

layer
which

is made of organic material and exhibits small dielectric constant between the pixel electrodes and

the reference electrode
layer,

the increase of
parasitic capacity

between lines can be
suppressed.

Still further, since the colorfilter layer is formed overthe first substrate, the tolerance of alignment

of the first substrate with the second substrate is increased.

(15):

[0052]
In the constitution (14), the reference electrode layer is arranged

in the extension direction

of the gate lines such that the reference electrode layer is arranged parallel
to the gate lines and

overlaps regions where the pixel electrodes are formed.

0053]
Due to such a

constitution, the capacity between the gate lines and the conductive layer
can

be reduced and the potential
can be madestable.

(16):

[0054]
In the constitution (14), the reference electrode layer is provided

to a
region

ofthe first

substrate which includes
regions

in which the gate lines, the drain lines and the
pixel

electrodes

are formed.

[0055]
Due to such a

constitution, the reference electrode
layer

forms a so-called matted electrode

so that the feeding resistance can be further reduced and the limitation imposed
on the feeding

direction can be eliminated.

(17):

[0056]
In the constitution (11), the first insulation layer is an

organic insulation layer.

0057]
Due to such a

constitution, the electric distance between the reference electrode layer and

the electrode forming layer
can be increased compared

to a case in which the insulation layeris
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provided. Further, the parasitic capacity between the reference electrode layer and the gate line as

well as the drain line can be reduced.

(18):

[0058]
In the constitution (11), the liquid crystal display device includes a

light shielding layer

which
performslight shielding

of gaps defined between the vicinities in the extension direction of

the drain lines and the pixel electrodes.

[0059]
Dueto such a

constitution, leaking
of

light
can be

prevented.

(19):

[0060]
In the constitution

(11),
common electrodes which constitute

pixels together
with the

pixel

electrodes are formed on an inner surface of the second substrate.

(20):

[0061]
In a

liquid crystal display device in which liquid crystal is sandwiched between

a

first

substrate and a second substrate which face each other in an
opposed manner, and at least a

plurality of gate lines which extendin the first direction and are
arranged parallel

to each other,
a

plurality of drain lines which extend in the second direction which crosses the gate lines and are

arranged parallel
to each other,

a
plurality

of
switching

elements which are
arrangedat

crossing

portions of the gate lines and the drain lines, and pixel electrodes which are driven by the switching

elements are formed on an inner surface of the first substrate, and
pixel regions

are formed of a

plurality of pixel electrodes,

[0062] having
an electrode

forming layer
which include the gate lines, the drain lines, the

switching

elements and the pixel electrodes,

[0063] having
a reference electrode layer arranged between the first substrate and the electrode

forming layer with first insulation layer between the reference electrode layer and the electrode

forming layer, and

[0064] the electrode forming layer includes the gate insulation layer, the passivation layer and the

pixel electrode in this order over the first insulation layer and further includes a
capacitive

electrode
layer

which is formed over the first insulation
layer

and is connected to the
pixel

electrodes, and

[0065] holding capacities
of the

pixels
are formed among the

pixel electrodes, the reference

electrode layer and the capacitive electrode layer.

[0066]
Due to such a

constitution, the numerical aperture of the
pixels

can be enhanced. Since the

area of the conductive layers is large, the feeding resistance can be reduced. Further, since the

holding capacity
can be adjusted by changing the area and size of the capacitive electrode layer, it

is possible
to realize both of the enhancement of numerical aperture and the assurance of holding

capacity. Still further, when the organic insulation layer is formed between the passivation layer

and the pixel electrodes, it is possible
to make the pixel electrodes and the drain lines overlap each

other and hence, the numerical aperture is further enhanced. When the pixel electrodes and the
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drain lines overlap each other, itis possible
to eliminate light shielding layers betweenthe vicinities

of the extension direction of the drain lines and the pixel electrodes so that the numerical aperture

is further enhanced.

(21):

[0067]
In the constitution

(20),
the reference electrode

layer
is

arranged
in the extension direction

of the gate lines such that the reference electrode layer is arranged parallel
to the gate lines and

overlaps regions
where the

pixel
electrodes are formed.

[0068] Due to such a
constitution, the capacity between the gate lines and the reference electrode

layer
can be reduced andthe

potential
can be madestable.

(22):

[0069]
In the constitution (20), the reference electrode layer is provided

to a
region

ofthe first

substrate which includes regions
in which the gate lines, the drain lines and the pixel electrodes

are formed.

[0070]
Due to such a

constitution, the reference electrode layer forms a so-called matted electrode

so that the feeding resistance can be further reduced and the limitation imposed
on the feeding

direction can be eliminated.

(23):

[0071]
In the constitution

(20),
the

switching
elements include source electrodes over the gate

insulation layer which are connected to the pixel electrodes via through holes formed in the

passivation layer,
and the

capacitive
electrode

layer
is connected to the source electrodes and is

provided
to

regions
ofthe pixel electrodes.

[0072] Due to such a
constitution, the holding capacity

can be adjusted by changingthe size of the

capacitive electrode layer.

(24):

[0073]
In the constitution (20), the first insulation layer is formed ofcolorfilters.

[0074] Due to such a
constitution, the numerical aperture of the pixels

can be enhanced. Since the

area of the conductive
layers

is
large,

the
feeding

resistance can be reduced. Further, since the

colorfilter layer is formed overthefirst substrate, the tolerance of alignment
ofthe first substrate

with the second substrate can be increased.

(25):

[0075]
In the constitution

(20),
the

capacitive
electrode

layer
is formed over the

passivation layer,

the organic insulation layer is formed over the passivation layer, the pixel electrodes are formed

over the organic insulation layer and are connected to the capacitive electrode layer via through

holes formed in the organic insulation layer.

[0076] Due to such a
constitution, the holding capacity

can be adjusted by changingthe size of the

capacitive electrode layer.

(26):
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[0077]
In the constitution (20), the capacitive electrode layer is formed over the gate insulation

layer, and the pixel electrodes are connected to the capacitive electrode layer via through holes

formed in the passivation layer.

[0078] Due to such a
constitution, the holding capacity

can be adjusted by changingthe size of the

capacitive
electrode

layer.

(27):

[0079]
In the constitution

(20),
the

capacitive
electrode

layer
is formed overthe first insulation

layer, and the pixel electrodes penetrate the passivation layer and are connected to the capacitive

electrode
layer

via
through

holes formed in the gate insulation
layer.

[0080] Due to such a
constitution, the holding capacity formed between the conductive layer and

the pixel electrodes can be adjusted by changing the area that the pixel electrodes penetrate the

passivation layer and the gate insulation layer.

(28):

[0081]
In the constitution (20), thefirst insulation layer is formed of an

organic insulation layer.

[0082] Due to such a
constitution, the electric distance between the reference electrode layer and

the electrode
forming layer

can be increased
compared

to a case in which the insulation
layer

is

provided. Further, parasitic capacity between the reference electrode layer and the gate lines as

well as the drain lines can be reduced.

(29):

[0083]
In the constitution

(20),
the

liquid crystal display
device includes a

light shielding layer

which performslight shielding of gaps defined betweenthe vicinities in the extension direction of

the drain lines and the pixel electrodes.

[0084] Dueto such a
constitution, leaking of light

can be prevented.

(30):

[0085]
In the constitution (20),

common electrodes which constitute pixels together with the pixel

electrodes are formed on an inner surface of the second substrate.

Gl):

[0086]
In a

liquid crystal display device in which liquid crystal is sandwiched betweena first

substrate and a second substrate which face each other in an
opposed manner, and at least a

plurality of gate lines which extendin the first direction and are
arranged parallel

to each other,
a

plurality
of drain lines which extend in the second direction which crosses the gate lines and are

arranged parallel
to each other,

a
plurality of switching elements which are arrangedat crossing

portions of the gate lines and the drain lines, and pixel electrodes which are driven by the switching

elements are formed on an inner surface of the first substrate, and pixel regions
are formed of a

plurality of pixel electrodes,

[0087] the improvement is characterized in that between an electrode forming layer which is

constituted of the gate lines, the drain lines, the switching elements and the pixel electrodes
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including the pixel regions of the first substrate and the first substrate side,
a reference electrode

layer which is insulated by
a first insulation layer with respect to the electrode forming layeris

formed,

[0088] wherein having
an electrode forming layer which includethe gate lines, the drain lines, the

switching
elements and the

pixel electrodes,

[0089] having
a reference electrode layer arranged between the first substrate and the electrode

forming layer
with first insulation

layer
between the reference electrode

layer
and the electrode

forming layer, and

[0090] the electrode
forming layer

includes the gate insulation
layer,

the
passivation layer

and the

pixel electrode in this order over the first insulation layer and further includes a
capacitive

electrode layer which is connected to the pixel electrodes betweenthefirst insulation layer and the

passivation layer, and

[0091] holding capacities of the pixels
are formed among the pixel electrodes, the reference

electrode layer and the capacitive electrode layer.

[0092] Due to such a
constitution, the numerical aperture of pixels

can be enhanced. Further, since

the area ofthe reference electrode
layer

is
large,

the
feeding

resistance can be reduced. Still further,

the holding capacity
can be adjusted by changing the area and the shape of the capacitive electrode

layer.

(32):

[0093]
In the constitution

(31),
the reference electrode

layer
is

arranged
in the extension direction

of the gate lines such that the reference electrode layer is arranged parallel
to the gate lines and

overlaps regions where the pixel electrodes are formed.

[0094] Due to such a
constitution, the capacity between the gate lines and the reference electrode

layer
can be reduced. The increase of parasitic capacity between lines can be suppressed. Further,

the potential
can be madestable.

(33):

[0095]
In the constitution

(31),
the reference electrode

layer
is

provided
to a

region
ofthe first

substrate which includes regions
in which the gate lines, the drain lines and the pixel electrodes

are formed.

[0096] Due to such a
constitution, the reference electrode layer forms a so-called matted electrode

so that the
feeding

resistance can be further reduced and the limitation
imposed

on the
feeding

direction can be eliminated.

(34):

[0097]
In the constitution (31), the organic insulation layer is formed of colorfilters.

[0098] Due to such a
constitution, the numerical aperture of the pixels is enhanced. Since the area

of the reference electrode layers is large, the feeding resistance can be reduced. Further, since the

color filters are formed of organic films, the parasitic capacitance between lines can be reduced.

11

Page
22 of 263



Page 23 of 263

Still further, since the colorfilter layer is formed overthefirst substrate, the tolerance of alignment

of the first substrate with the second substrate is increased.

(35):

[0099]
In the constitution (31), the first insulation layer is formed of an

organic insulation layer.

[0100]
Due to such a

constitution, the electric distance between the reference electrode
layer

and

the electrode forming layer
can be increased compared

to a case in which the insulation layeris

provided. Further, the
parasitic capacity

between the reference electrode
layer

and the gate lines

as well as the drain lines can be reduced.

(36):

[0101] In the constitution (31), the liquid crystal display device includes a
light shielding layer

which performslight shielding of gaps defined betweenthe vicinities in the extension direction of

the drain lines and the pixel electrodes.

[0102] Dueto such a
constitution, leaking of light

can be prevented.

(37):

[0103]
In the constitution (31), the capacitive electrode layer is formed overthe first insulation

layer,
and the

capacitive
electrode

layer
is connected to the reference electrode

layer
via

through

holes which penetrate thefirst insulation layer.

[0104]
Due to such a

constitution, the
holding capacity

formed between the reference electrode

layer and the pixel electrodes can be adjusted by changing the area of the capacitive electrode layer

connected to the reference electrode
layer.

(38):

[0105]
In the constitution (31), the capacitive electrode layer is formed over the gate insulation

layer, and the capacitive electrode layer is connected to the reference electrode layer via through

holes which penetrate the gate insulation layer.

[0106]
Due to such a

constitution, the holding capacity formed between the reference electrode

layer and the pixel electrodes can be adjusted by changing the area of the capacitive electrode layer

connected to the reference electrode
layer.

(39):

[0107]
In the constitution

(31),
the

capacitive
electrode

layer
is formed over the

passivation layer,

and the capacitive electrode layer is connected to the reference electrode layer via through holes

which penetrate the
passivation layer,

the gate insulation
layer

and the first insulation
layer.

[0108] Due to such a
constitution, the holding capacity formed between the reference electrode

layer and the pixel electrodes can be adjusted by changing the area of the capacitive electrode layer

connected to the reference electrode layer.

(40):

[0109]
In the constitution (31), the capacitive electrode layer is formed over the gate insulation

layer,
a second capacitive electrode layer is formed over the first insulation layer, the pixel
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electrode is connected to the capacitive electrode layer via through holes formed in the passivation

layer, and the second capacitive electrode layer is connected to the reference electrode layer via

through holes formed in the first insulation layer.

[0110] Due to such a
constitution, the holding capacity

can be easily adjusted by changing the

areas of the
capacitive

electrode
layer

and the second
capacitive

electrode
layer. Further, the

holding capacity
can be further increased.

(41):

[0111]
In the constitution (31), the first insulation layer is formed of an

organic insulation layer.

[0112]
Due to such a

constitution, the electric distance between the reference electrode
layer

and

the electrode forming layer
can be increased comparedto a case that the insulation layer is provided.

Further, the parasitic capacity among the reference electrode layer, the gate lines and the drain

lines can be reduced.

(42):

[0113]
In the constitution (31), the liquid crystal display device includes a

light shielding layer

which performslight shielding of gaps defined between the vicinities in the extension direction of

the drain lines and the
pixel

electrodes.

[0114] Due to such a
constitution, leaking of light

can be prevented.

(43):

[0115]
In the constitution (31),

common electrodes which constitute pixels together with the pixel

electrodes are formed on an inner surface of the second substrate.

(44):

[0116]
In a

liquid crystal display device in which liquid crystal is sandwiched betweena first

substrate and a second substrate which face each other in an
opposed manner, andat least a

plurality of gate lines which extendin the first direction and are
arranged parallel

to each other,
a

plurality of drain lines which extend in the second direction which crosses the gate lines and are

arranged parallel
to each other,

a
plurality of switching elements which are

arranged
at

crossing

portions
of the gate lines and the drain lines, pixel

electrodes which are driven
by

the
switching

elements, and counter electrodes which generate
an electric field for driving pixels between the

pixel
electrodes and the counter electrodes are formed on an inner surface ofthe first substrate,

[0117] having
an electrode forming layer which includethe gate lines, the drain lines, the switching

elements and the
pixel electrodes,

[0118] having
a reference electrode layer arranged between thefirst substrate and the electrode

forming layer with first insulation layer between the reference electrode layer and the electrode

forming layer, and

[0119] holding capacities of the pixels
are formed among the pixel electrodes and the reference

electrode layer.

[0120] Due to such a
constitution, the liquid crystal display device can achieve both of the large
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numerical aperture and the large holding capacity. Further, since it 1s unnecessary to increase the

areas of the pixel electrodes and the lines for forming the holding capacity, the numerical aperture

is enhanced. Still further, since the area of the reference electrode layer is large, the feeding

resistance can be reduced.

(45):

[0121]
In the constitution (44), the counter electrodes are formed over the organic insulation layer,

and the counter electrodes are connectedto the reference electrode
layer

via
through

holes formed

in the first insulation layer.

[0122]
Due to such a

constitution, the area of the reference electrode
layer

can be increased and

hence, the feeding resistance to the counter electrodes can be reduced.

(46):

[0123]
In the constitution (44), the counter electrodes are formed over the gate insulation layer,

and the counter electrodes are connectedto the reference electrode layer via through holes formed

in the gate insulation layer and the first insulation layer.

[0124] Due to such a
constitution, the area of the reference electrode layer

can be increased and

hence, the
feeding

resistance can be reduced.

(47):

[0125]
In the constitution

(44),
the counter electrodes are formed over the

passivation layer,
and

the counter electrodes are connected to the reference electrode layer via through holes formed in

the
passivation layer,

the gate insulation
layer

and the first insulation
layer.

[0126] Due to such a
constitution, the area of the reference electrode layer

can be increased and

hence, the feeding resistance can be reduced.

(48):

[0127]
In the constitution (44), the reference electrode layer is arranged

in the extension direction

of the gate lines such that the reference electrode layer is arranged parallel
to the gate lines and

overlaps regions where the pixel electrodes are formed.

[0128]
Due to such a

constitution, the
parasitic capacity

formed between the gate lines and the

reference electrode layer
can be reduced and the potential

can be madestable.

(49):

[0129]
In the constitution (44), the reference electrode layer is provided

to a
region of the first

substrate which includes
regions

in which the gate lines, the drain lines and the
pixel

electrodes

are formed.

[0130] Due to such a
constitution, the reference electrode layer forms a so-called matted electrode

so that the feeding resistance can be further reduced and the limitation imposed
on the feeding

direction can be eliminated.

(50):

[0131]
In the constitution (44), the counter electrodes are formed overthe first insulation layer,
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the counter electrodes extend to the neighboring pixel regions by crossing the drain lines and are

connected to the reference electrode layers of the neighboring pixel regions via through holes

formedin thefirst insulation layer.

[0132] Due to such a
constitution,

even when the through holes are formed insufficiently, the

feeding
of

electricity
is

performed through
the counter electrodes from the

neighboring pixel
sides.

Further, when the through holes which connect each counter electrode and each reference electrode

are formed in a
plural

numberfor every pixel,
the

reliability
of connection between the electrode

layers
can be enhanced.

(51):

[0133] In the constitution (44), the counter electrodes are formed over an
organic insulation layer,

conductive layers which extend to the neighboring pixel regions by crossing the drain lines are

formedoverthe gate insulation layer, the counter electrodes are connected to the conductive layers

via through holes formed in the gate insulation layer, and the conductive layers
are connected to

the reference electrode layer via through holes formedin the first insulation layer.

[0134] Due to such a
constitution,

even when the through holes are formed insufficiently, the

feeding
of

electricity
is

performed through
the conductive

layers
from the

neighboring pixel
sides.

Further, when the through holes which connect each counter electrode and each reference electrode

are formed in a
plural

numberfor every pixel,
the

reliability
of connection between the electrode

layers
can be enhanced.

(52):

[0135] In the constitution (44), the counter electrodes are formed over a
passivation layer,

conductive layers which extend to the neighboring pixel regions by crossing the drain lines are

formedoverthe gate insulation layer, the counter electrodes are connected to the conductive layers

via through holes formed in the passivation layer and the gate insulation layer, and the conductive

layers
are connected to the reference electrode layer via through holes formed in the first insulation

layer.

[0136]
Due to such a

constitution,
even when the

through
holes are formed

insufficiently,
the

feeding of electricity is performed through the conductive layers from the neighboring pixel sides.

Further, when the
through

holes which connect each counter electrode and each reference electrode

are formed in a
plural numberfor every pixel, the reliability of connection between the electrode

layers
can be enhanced.

(53):

[0137]
In the constitution (44),

a color filter layer is formed between the reference electrode which

is formed below thefirst insulation layer and the first substrate.

[0138] Due to such a
constitution, it is possible

to isolate the color filter layer from the liquid

crystal layer with the use of the reference electrodes and hence,it is possible
to prevent the liquid

crystal from being contaminated by constituent materials of the colorfilter layer.
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(54):

[0139]
In the constitution (44), the counter electrodes are formed over the first insulation layer

parallel
to the extension direction of the gate lines, the counter electrodes extends over the pixel

region, and the counter electrodes are connected to the reference electrodes in
respective pixel

regions
via

through
holes formedin the first insulation

layer.

[0140] Due to such a
constitution, holding capacity is formed at

portions where the counter

electrodes and the
pixel

electrodes
overlap

each other, and the gate insulation
layer

functions as a

dielectric of the holding capacity and hence, the constitution is suitable for increasing the holding

capacity.

(55):

[0141]
In the constitution (44), the counter electrodes are connected to the reference electrodes in

respective pixel regions via through holes formedinthefirst insulation layer and the gate insulation

layer
in a

penetrating manner, and holding capacities
are formed at

overlapping portions of the

counter electrodes and the pixel electrodes.

(56):

[0142]
In the constitution

(44),
the

pixel
electrodes are formed over the gate insulation

layer,
the

counter electrodes are formed below the gate insulation layers, the counter electrodes are

connected to the reference electrodes via
through

holes formedin the first insulation
layer,

and

holding capacities
are formed by the counter electrodes and the pixel electrodes.

(57):

[0143] In the constitution (44), the pixel electrodes and the counter electrodes are formed on the

same
layer.

(58):

[0144]
In the constitution (44), the counter electrodes are formed overthe pixel electrodes and are

connected to the reference electrodes by wayof through holes formed in a
gate insulation film and

a first insulation film.

(59):

[0145]
In the constitution (44), the first insulation layer is formed of an

organic insulation layer.

(60):

[0146]
In a

liquid crystal display device in which liquid crystal is sandwiched between

a

first

substrate and a second substrate which face each other in an
opposed manner, and at least a

plurality of gate lines which extendin the first direction and are
arranged parallel

to each other,
a

plurality of drain lines which extend in the second direction which crosses the gate lines and are

arranged parallel
to each other,

a
plurality of switching elements which are

arranged
at

crossing

portions of the gate lines and the drain lines, and pixel electrodes which are driven by the switching

elements are formed on an inner surface ofthe first substrate,

[0147] having
an electrode forming layer which include the gate lines, the drain lines, the switching
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elements and the pixel electrodes,

[0148] having
a counter electrode layer arranged betweenthe first substrate and the electrode

forming layer with first insulation layer between the reference electrode layer and the electrode

forming layer, and the reference electrode layer overlapped substantially all region of the pixel

electrode and function as a counter
electrode, and

[0149] holding capacities of the pixels
are formed between the pixel electrodes and the counter

electrode
layer.

[0150] Due to such a
constitution, the feeding resistance with respect to the holding capacity

can

be
largely

reduced so that the
image quality

is enhanced. Further, it is
possible

to realize both of

the enhancement of numerical aperture and the assurance of
holding capacity.

(61):

[0151]
In the constitution (60), the counter electrode layer is arranged

in the extension direction of

the gate lines such that the counter electrode layer is arranged parallel
to the gate lines and overlaps

regions where the pixel electrodes are formed.

[0152] Due to such a
constitution,

an
independent reference electrode layer is unnecessary, the

parasitic capacity
between the gate lines and the conductive

layers
can be reduced, and the

potential
can be madestable.

(62):

[0153]
In the constitution (60), the counter electrode layer is provided

to a
region of the first

substrate which includes
regions

in which the gate lines, the drain lines and the
pixel

electrodes

are formed.

[0154] Due to such a
constitution, the counter electrode layer forms a so-called matted electrode

so that the feeding resistance can be further reduced and the limitation imposed
on the feeding

direction can be eliminated.

(63):

[0155]
In the constitution (60), the whole or a

portion of the layer constitution of insulation layers

below the
pixel

electrodes and the whole or a
portion

of the
region

are removed.

[0156] Due to such a
constitution, the strength of electric field generated between the pixel

electrodes and the counter electrodes is increased so that the
driving voltage

can be reduced.

(64):

[0157]
In the constitution

(60),
over the counter electrode

layer,
connection lines which are

arranged parallel
to the extension direction ofthe gate lines and are connected to counter electrodes

which are
disposed close to the counter electrode are formed.

(65):

[0158]
In the constitution (60), below the counter electrode layer, connection lines which are

arranged parallel
to the extension direction of the gate lines and are connected to counter electrodes

which are
disposed close to the counter electrode are formed.
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[0159] Due to the above-mentioned constitution (64)
or

(65),
even when the through holes are

formedinsufficiently, the feeding of electricity is performed through the connection lines from the

neighboring pixel sides. Further, when the through holes which connect each counter electrode

with each reference electrode are formed in a
plural number for every pixel, the reliability of

connection of the electrode
layers

can be enhanced.

(66):

[0160]
In the constitution

(60),
the first insulation

layer
is removed at

portions
of the

pixel regions.

0161] Due to such a
constitution,

a
plurality of regions which differ in

driving voltage
can be

formedin the
pixel region

so that the multi-domain effect can be obtained.

(67):

[0162]
In the constitution (60),

a colorfilter layer is formed betweenthe reference electrodes which

are
arranged below thefirst insulation layer and thefirst substrate.

(68):

[0163]
In the constitution (60), the first insulation layer is formed of an

organic insulation layer.

(69):

[0164]
In the constitution

(68),
the

organic
insulation

layer
is formed ofcolorfilters.

(70):

[0165]
In

a

liquid crystal display device, liquid crystal
sandwiched betweena first substrate and a

second substrate which face each other in an
opposed manner;

[0166]
a

plurality
of gate lines which extendin the first direction and are

arranged parallel
to each

other;

0167]
a

plurality of drain lines which extend in the second direction which crosses the gate lines

and are
arranged parallel

to each other;

[0168]
a

plurality of switching elements which are
arranged

at
crossing portionsof the gate lines

and the drain lines;

[0169] pixel electrodes which are driven by the switching elements are formed on an inner surface

of the first substrate,

[0170]
counter electrodes which generate

an electric field for driving pixels between the pixel

electrodes formed on an inner surface ofthefirst;

[0171] having
an electrode forming layer which includethe gate lines, the drain lines, the switching

elements and the
pixel electrodes,

[0172] having
a reference electrode layer arranged between thefirst substrate and the electrode

forming layer with first insulation layer between the reference electrode layer and the electrode

forming layer,

[0173] the electrode forming layer is formed by laminating the gate insulation layer, the

passivation layer,
an

organic insulation layer and counter electrodes in this order over the first

insulation layer,
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[0174] the counter electrode layer is shared by
a

pixel region whichis arranged close to the pixel

region
in the extension direction of the gate lines and a

pixel region which is arranged close to the

pixel region
in the extension direction of the drain lines,

[0175] the counter electrode layer is connected to the reference electrode layer via through holes

which
electrically penetrate the

organic
insulation

layer,
the

passivation layer,
the gate insulation

layer
andthe first insulation layer, and

[0176] holding capacities
of the

pixels
are formed between the

pixel
electrodes and the reference

electrode layer.

(71):

[0177] In the constitution (70), the liquid crystal display device includes a
capacitive electrode

layer which is disposed below the pixel electrodes and is formed betweenthefirst insulation layer

and the gate insulation layer, and the capacitive electrode layer is connected to the reference

electrode layer via through holes.

[0178]
Due to such a

constitution, the holding capacity
can be increased and adjusted by the

capacitive electrode layer.

(72):

[0179]
In the constitution (70), removing regions

are formedin the first insulation layer disposed

below the
pixel

electrodes.

[0180] Due to such a
constitution, the holding capacity formed betweenthe pixel electrode and the

reference electrode
layer

can be increased.

(73):

[0181]
In the constitution (70), the first insulation layer is formed of an

organic insulation layer.

(74):

[0182]
In the constitution (73), the organic insulation layer is formed ofcolorfilters.

(75):

[0183]
In an

image display device in which at least a
plurality of gate lines which extend in the

first direction and are
arranged parallel

to each other,
a

plurality
of drain lines which extendin the

second direction which crosses the gate lines and are arrangedparallel
to each other,

a
plurality of

switching
elements which are

arranged
at

crossing portions
of the gate lines and the drain lines,

and pixel electrodes which are driven by the switching elements are formed on an inner surface of

the first substrate,

[0184] having
an electrode forming layer which includethe gate lines, the drain lines, the switching

elements and the pixel electrodes,

[0185] having
a reference electrode layer arranged between thefirst substrate and the electrode

forming layer with first insulation layer between the reference electrode layer and the electrode

forming layer, and

[0186] the reference electrode layer is substantially formed over the whole surface of the pixel
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regions and shared by
a

plurality of pixels.

(76):

[0187]
In the constitution (75),

a semiconductor layer which constitutes the switching element has

crystalline property.

(77):

[0188] An
image display device being characterized in that a reference electrode layer formed

between a substrate and a semiconductor
having crystalline property, and

having
insulation

layer

between the reference electrode layer and the semiconductor, and the reference electrode layeris

formed over
substantially

the whole surface of a
pixel region

and is shared
by

a
plurality

of
pixels.

(78):

[0189]
In the constitution (77), the reference electrode layer is formed of a

transparent electrode.

(79):

[0190] A
manufacturing method of an

image display device comprises
at least a first step in which

a reference electrode layer which is shared by
a

plurality of pixels is formed on a
substantially

whole surface of a
pixel region

on a
substrate,

a second step in which an insulation layer is formed,

and a third step in which a semiconductor
layer

is formed in this order, and thereafter, further

comprise
a fourth step in which laser beamsareirradiated to the semiconductorlayer.

(80):

[0191] A
manufacturing method of an

image display device comprises
at least a first step in which

a reference electrode
layer

which is shared
by

a
plurality

of
pixels

is formed on a
substantially

whole surface ofa pixel region
on a

substrate,
a second step in which an insulation layer is formed,

and a third step in which a semiconductor layer is formed in this order, and thereafter, further

comprises
a fourth step in which ions are

implanted into the semiconductorlayer.

[0192] The present invention is not limited to the above-mentioned respective constitutions and

the constitutions of embodiments which will be explained later and various modifications are

considered without departing from the technical concept of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0193] FIG. 1 is a
plan

view of the
vicinity

of one
pixel

of a
liquid crystal display

device for

schematically explaining the pixel constitution of one embodimentof the present invention.

[0194] FIG. 2 is a cross-sectional view taken
along

a line I-I in FIG. 1.

[0195] FIG.3 is a cross-sectional view taken along
a line II-IIin FIG.1.

[0196] FIG. 4 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for

schematically explaining the pixel constitution of another embodimentof the present invention.

[0197] FIG. 5 is a cross-sectional view taken along
a line -I in FIG.4.

[0198] FIG. 6 is a cross-sectional view taken along
a line H-I in FIG.4.

[0199] FIG. 7 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for
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schematically explaining the pixel constitution of still another embodimentofthe present invention.

[0200] FIG.8 is a cross-sectional view taken along
a line I-I in FIG.7.

[0201] FIG. 9 is a cross-sectional view taken along
a line I-[in FIG. 8 showingthe vicinity of one

pixel of a
liquid crystal display device for schematically explaining the pixel constitution ofstill

another embodimentofthe present invention.

[0202] FIG. 10 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for

schematically explaining
the

pixel
constitutionofstill another embodimentofthe present invention.

[0203] FIG. 11 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for

schematically explaining
the

pixel
constitution ofstill another embodimentofthe present invention.

[0204] FIG. 12 is a
plan view ofthe vicinity of one

pixel
ofa liquid crystal display device for

schematically explaining the pixel constitutionofstill another embodimentofthe present invention.

[0205] FIG. 13 is a cross-sectional view taken along
a line I-Iin FIG. 12.

[0206] FIG. 14 is across-sectional view taken along
a line ILI] in FIG. 12.

[0207] FIG. 15 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for

schematically explaining the pixel constitutionofstill another embodimentofthe present invention.

[0208] FIG. 16 is a cross-sectional view taken
along

a line I-Iin FIG. 15.

[0209] FIG. 17 is across-sectional view taken alonga line II-IT in FIG. 15.

[0210] FIG. 18 is a cross-sectional view taken
along

a line I-Iin FIG. 15 of a
liquid crystal display

device for schematically explaining the pixel constitution of another embodiment of the present

invention.

[0211] FIG. 19 is across-sectional view taken along
a line II-I in FIG. 18.

[0212] FIG. 20 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for

schematically explaining the pixel constitution of still another embodimentofthe present invention.

[0213] FIG. 21 is a cross-sectional view taken along
a line II-III in FIG. 20.

[0214] FIG. 22 is a cross-sectional view taken alongthe line II-III in FIG. 20 for schematically

explaining the pixel constitution of another embodimentof the present invention.

[0215] FIG. 23 is a cross-sectional view taken
along

the line I-III in FIG. 20 for
schematically

explaining the pixel constitution of another embodimentof the present invention.

[0216] FIG. 24 is a
plan

view of the
vicinity

of one
pixel

of a
liquid crystal display

device for

schematically explaining the pixel constitution of still another embodimentofthe present invention.

[0217] FIG. 25 is a cross-sectional view taken
along

a line II]-II. in FIG. 24.

[0218] FIG. 26 is a cross-sectional view taken along
a line III-II in FIG. 24 ofthe vicinity of one

pixelof the liquid crystal display device for schematically explaining the pixel constitution ofstill

another embodimentof the present invention.

[0219] FIG. 27 is a cross-sectional view taken along
a line II-III in FIG. 24 of the vicinity of one

pixel of the liquid crystal display device for schematically explaining the pixel constitution ofstill

another embodimentofthe present invention.
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[0220] FIG. 28 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for

schematically explaining the pixel constitutionofstill another embodimentofthe present invention.

[0221] FIG. 29 is a cross-sectional view taken along
a line II-III. in FIG. 28.

[0222] FIG. 30 is a cross-sectional view taken along
a line II-III in FIG. 28 of the vicinity of one

pixel
of the

liquid crystal display
device for

schematically explaining
the

pixel
constitution ofstill

another embodimentof the present invention.

[0223] FIG. 31 is a
plan

view of the
vicinity

of one
pixel

of a
liquid crystal display

device for

schematically explaining the pixel constitution of still another embodimentofthe present invention.

[0224] FIG. 32 is a cross-sectional view taken
along

a line II-III in FIG. 31.

[0225] FIG. 33 is a cross-sectional view taken along
a line III-II in FIG. 31 ofthe vicinity of one

pixelof the liquid crystal display device for schematically explaining the pixel constitution ofstill

another embodimentof the present invention.

[0226] FIG. 34 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for

schematically explaining the pixel constitution of still another embodimentofthe present invention.

[0227] FIG. 35 is a cross-sectional view taken along
a line II-III in FIG. 34.

[0228] FIG. 36 is a cross-sectional view taken
along

a line IT-III in FIG. 34 of the
vicinity

of one

pixelof the liquid crystal display device for schematically explaining the pixel constitution ofstill

another embodimentof the present invention.

[0229] FIG. 37 is a cross-sectional view taken along
a line III-II in FIG. 34 ofthe vicinity of one

pixel
of the

liquid crystal display
device for

schematically explaining
the

pixel
constitution ofstill

another embodimentofthe present invention.

[0230] FIG. 38 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for

schematically explaining the pixel constitution of still another embodimentofthe present invention.

[0231] FIG. 39 is a cross-sectional view taken along
a line I-III in FIG. 38.

[0232] FIG. 40 is a cross-sectional view taken along
a line II-III in FIG. 38 of the vicinity of one

pixelof the liquid crystal display device for schematically explaining the pixel constitution ofstill

another embodimentofthe present invention.

[0233] FIG. 41 is a cross-sectional view taken along
a line II-III in FIG. 38 of the vicinity of one

pixel
ofthe

liquid crystal display
device for

schematically explaining
the

pixel
constitution ofstill

another embodimentof the present invention.

[0234] FIG. 42 is a
plan

view of the
vicinity

of one
pixel

of a
liquid crystal display

device for

schematically explaining the pixel constitution ofstill another embodimentofthe present invention.

[0235] FIG. 43 is a cross-sectional view taken along
a line II-III in FIG. 38.

[0236] FIG. 44 is a cross-sectional view taken along
a line III-II in FIG. 42 of the vicinity of one

pixelof the liquid crystal display device for schematically explaining the pixel constitution ofstill

another embodimentof the present invention.

[0237] FIG. 45 is a
plan view of a

through hole and a metal light shielding
film in still another
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embodiment of the present invention.

[0238] FIGs. 46A
—

46D are cross-sectional views of an essential part for explaining still another

embodimentof the present invention.

[0239] FIG. 47 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for

schematically explaining
the

pixel
constitutionofstill another embodimentofthe present invention.

[0240] FIG. 48 is a cross-sectional view taken along
a line II-III in FIG. 47.

[0241] FIG. 49 is a cross-sectional view taken
along

a line IV-TV in FIG. 47 ofthe
vicinity

of one

pixel of the liquid crystal display device for schematically explaining the pixel constitution ofstill

another embodimentof the present invention.

[0242] FIG. 50 is a cross-sectional view taken along
a line [V-IV in FIG. 47 ofthe vicinity of one

pixelof the liquid crystal display device for schematically explaining the pixel constitution ofstill

another embodimentof the present invention.

[0243] FIG. 51 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for

schematically explaining the pixel constitution of still another embodimentofthe present invention.

[0244] FIG. 52 is a cross-sectional view taken along
a line V-V in FIG.51.

[0245] FIG. 53 is a cross-sectional view taken
along

a line V-V in FIG. 51 showing
the vicinity

of

one
pixel of a

liquid crystal display device for schematically explaining the pixel constitution of

still another embodimentof the present invention.

[0246] FIG. 54 is a cross-sectional view taken along
a line V-V in FIG. 51

showing the vicinity of

one
pixel

of a
liquid crystal display

device for
schematically explaining

the
pixel

constitution of

still another embodimentofthe present invention.

[0247] FIG. 55 is a cross-sectional view taken along
a line V-V in FIG. 51 showingthe vicinity of

one
pixel of a

liquid crystal display device for schematically explaining the pixel constitution of

still another embodiment of the present invention.

[0248] FIG. 56 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for

explaining
a modification of the embodiments shown in FIG. 47 to FIG. 55.

[0249] FIG. 57 is a
plan

view of the
vicinity

of one
pixel

of a
liquid crystal display

device for

schematically explaining the pixel constitutionofstill another embodimentofthe present invention.

[0250] FIG. 58 is a cross-sectional view taken
along

a line VI-VI in FIG. 57.

[0251] FIG. 59 is a cross-sectional view taken along
a line VI-VI in FIG. 57 showingthe vicinity

of one
pixel

of a
liquid crystal display

device for
schematically explaining

the
pixel

constitution

ofstill another embodiment ofthe present invention.

[0252] FIG. 60 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for

schematically explaining the pixel constitution of still another embodimentofthe present invention.

[0253] FIG. 61 is a cross-sectional view taken along
a line VII-VII in FIG. 60.

[0254] FIG. 62 is a cross-sectional view taken along
a line VIII-VII in FIG. 60.

[0255] FIG. 63 is a cross-sectional view taken along
a line VII-VII in FIG. 60 showingthe vicinity
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of one
pixel of a

liquid crystal display device for schematically explaining the pixel constitution

of still another embodimentof the present invention.

[0256] FIG. 64 is a
plan view of a

portion of a thin film transistor TFT of a
liquid crystal display

device for schematically explaining
an essential part of the pixel constitution of still another

embodimentof the present invention.

[0257] FIG. 65 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for

schematically explaining
an essential part of the

pixel
constitution ofstill another embodiment of

the present invention.

[0258] FIG. 66 is a cross sectional view taken
along

a line IX-IX in FIG. 65.

[0259] FIG.67 is a cross-sectional view taken along
a line [X-IX in FIG. 65 showingthe vicinity

of one
pixel of a

liquid crystal display device for schematically explaining
an essential part of the

pixel constitution ofstill another embodimentof the present invention.

[0260] FIG. 68 is a
plan view of the vicinity of one

pixel of a
liquid crystal display device for

schematically explaining
an essential part of the pixel constitution of still another embodiment of

the present invention.

[0261] FIG. 69 is a cross sectional view taken
along

a line X-X in FIG. 68.

[0262] FIG. 70 is a cross-sectional view taken along
a line X-X in FIG. 68 showingthe vicinity of

one
pixel

of a
liquid crystal display

device for
schematically explaining

an essential part of the

pixel constitution of still another embodimentof the present invention.

[0263] FIG. 71 is a
plan

view of the
vicinity

of one
pixel

of a
liquid crystal display

device for

schematically explaining
an essential part of the pixel constitution ofstill another embodiment of

the present invention.

[0264] FIG. 72 is a cross sectional view taken along
a line XI-XI in FIG. 71.

[0265] FIG. 73 is a cross-sectional view taken along
a line XI-XI in FIG. 68 showingthe vicinity

of one
pixel of a

liquid crystal display device for schematically explaining
an essential part of the

pixel constitution of still another embodimentof the present invention.

[0266] FIG. 74 is a
plan

view of the
vicinity

of one
pixel

of a
liquid crystal display

device for

schematically explaining
an essential part of the pixel constitution of still another embodiment of

the present invention.

[0267] FIG. 75 is a cross sectional view taken along
a line XII-XI1 in FIG. 74.

[0268] FIG. 76 is across-sectional view taken
along

a line XII-XII in FIG. 74 showing
the vicinity

of one
pixel

ofa liquid crystal display device for schematically explaining
an essential part ofthe

pixel constitution of still another embodimentof the present invention.

[0269] FIG. 77 is a cross-sectional view taken along
a line XII-XIL in FIG. 74 showingthe vicinity

of one
pixel of a

liquid crystal display device for schematically explaining
an essential part of the

pixel constitution ofstill another embodimentof the present invention.

[0270] FIG. 78 is a cross-sectional view taken along
a line XII-XII in FIG. 74 showingthe vicinity
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of one
pixel of a

liquid crystal display device for schematically explaining
an essential part

ofthe

pixel constitution of still another embodimentof the present invention.

[0271] FIG. 79 is a cross-sectional view taken along
a line XII-XII in FIG. 74 showingthe vicinity

of one
pixel of a

liquid crystal display device for schematically explaining
an essential part of the

pixel
constitution of still another embodimentof the present invention.

[0272] FIG. 80 is an
explanatory view for explaining the constitution of a substrate of the liquid

crystal display
device of the present invention.

[0273] FIG. 81 is an
explanatory view showinga state in which a

tape carrier package
on which a

driving
circuit is formed is mounted onthefirst substrate at a terminal

region.

[0274] FIG. 82 is an
explanatory view showing

a state in which a
driving circuit chip is directly

mountedon thefirst substrate at the terminal region.

[0275] FIG. 83 is an
explanatory view of an

example of layout of a
liquid crystal filling port for

allowing liquid crystal
to be filled and sealed between twosubstrates.

[0276] FIG. 84 is a schematic cross-sectional view of the liquid crystal display device of the

present invention.

[0277] FIGs. 85A
-

85C are
plan

views for
schematically explaining

a terminal
region

of a
gate

driving circuit mounted in a
tape carrier package method

[0278] FIGs. 86A
-

86B are
plan

views for
schematically explaining

a terminal
region

on which a

driving circuit chip is mounted in a FCA method.

[0279] FIGs. 87A
—

87B are
plan

views for
schematically explaining

a terminal
region

when a

method in which electricity is supplied
to a flexible printed circuit board or the like from a

reference potential generation circuit disposed
in a control circuit of the liquid crystal display

device is adopted.

[0280] FIG. 88 is a schematic plan view ofthe liquid crystal display device for explaining
a first

example
in which a

feeding terminal to a reference electrode is formed.

[0281] FIG. 89 is a schematic plan view ofthe liquid crystal display device for explaining
a second

example
in which

feeding
terminal to a reference electrode is formed.

[0282] FIG. 90 is a cross-sectional view of an essential part showing
a

portion
A of FIG. 89 in an

enlarged
manner.

[0283] FIG. 91 is a schematic cross-sectional view of the liquid crystal display device for

explaining
a third

example
in which a

feeding
terminal to a reference electrode is formed.

[0284] FIG. 92 is a cross-sectional view ofan essential part showing the feeding terminal portion

of FIG. 91 in an
enlarged

manner.

[0285] FIG. 93 is a schematic cross-sectional view of the liquid crystal display device for

explaining
a fourth example

in which a
feeding terminal to a reference electrode is formed.

[0286] FIG. 94 is a schematic cross-sectional view of a
liquid crystal display device for explaining

a constitutional example of an outer
periphery of an effective display region when an

organic

25

Page 36 of 263



Page 37 of 263

insulation layer formed onthe first substrate is constituted of colorfilters.

[0287] FIG. 95 is a schematic cross-sectional view ofa liquid crystal display device for explaining

another constitutional example of the outer
periphery of the effective display region when the

organic insulation layer formed on thefirst substrate is constituted of colorfilters.

[0288] FIG. 96 is a schematic cross-sectional view ofa
liquid crystal display

device for
explaining

a constitutional example
in which color filters are formed on all of a

seal,
an outer

peripheral

portion
thereof and an effective

display region.

[0289] FIGs. 97A
—

97B are
explanatory views of an

alignment method whendriving circuits are

mounted on various lead terminals and
feeding

terminals which are formed onthe first substrate.

[0290] FIG. 98 is a schematic cross-sectional view ofa liquid crystal display device which is

configured
to prevent electrolytic corrosion of a reference electrode layer formed on thefirst

substrate.

[0291] FIG. 99 is a schematic plan view for explaining
an

example
in whichcolorfilters are formed

when an
organic insulation layer which is formed onthe first substrate is constituted of the color

filters.

[0292] FIG. 100 is a schematic
plan

view for
explaining

a constitutional
example

when an
organic

insulation layer which is formed on the first substrate is constituted of colorfilters.

[0293] FIG. 101 is a schematic
plan

view for
explaining

another constitutional
example

when an

organic insulation layer which is formed on thefirst substrate is constituted of color filters.

[0294] FIG. 102 is a schematic
plan

view for
explaining

still another constitutional
example

when

an
organic insulation layer which is formed on thefirst substrate is constituted of colorfilters.

[0295] FIG. 103 is a schematic cross-sectional view showing
an

example of arrangement when the

liquid crystal display device ofthe present invention is used as a
transmission-type display module.

[0296] FIG. 104 is a schematic cross-sectional view for explaining another example of

arrangement whenthe liquid crystal display device of the present invention 1s used as transmission-

type display module.

[0297] FIG. 105 is a schematic cross-sectional view for
explaining

an
example

of arrangement

when theliquid crystal display device of the present invention is used as a
reflection-type display

module.

[0298] FIG. 106 is a schematic cross-sectional view for explaining another example of

arrangement whenthe
liquid crystal display

device of the present invention is used as a reflection-

type display module.

[0299] FIG. 107 is a schematic cross-sectional view for explaining still another example of

arrangement whenthe liquid crystal display device of the present invention is used as a reflection-

type display module.

[0300] FIG. 108 is a schematic cross-sectional view for explaining still another example of

arrangement whentheliquid crystal display device of the present invention is used as a reflection-
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type display module.

[0301] FIG. 109 is a schematic cross-sectional view for explaining still another example of

arrangement whenthe liquid crystal display device of the present invention is used as a reflection-

type display module.

[0302] FIG. 110 is a schematic cross-sectional view for
explaining

an
example

of arrangement

whenthe liquid crystal display device of the present invention is used as a transmission/reflection-

type display
module.

[0303] FIG. 111 is a schematic cross-sectional view for explaining another example of

arrangement when the
liquid crystal display

device of the present invention is used as a

transmission/reflection-type display module.

EXPLANATION OF SYMBOLS

[0304] SUB1

.

. .
first substrate, SUB2

.. .
second substrate, CF

.. .
color filter, BM... black

matrix, CT
.. . commonelectrode (or

counter
electrode),

LC
. . .

liquid crystal (or liquid crystal

layer),
AL... orientation film, PAS...

passivation layer, O-PAS(O-PAS1, O-PAS2).

. .

organic

insulation
layer (first organic

insulation
layer,

second
organic

insulation
layer),

SD1
. . .

source

electrode, SD2... drain electrode, DL
. . .

drain line (or drain line layer),
GL

. . .
gate line (or gate

line
layer),

GI.
. .

gate insulation
layer,

SM... metal shield, ST
. . .

reference electrode
(or

reference electrode layer),
PX

.. .

pixel electrode (or pixel electrode layer),
TH

(TH1, TH2)...

through hole, AS
.. .

semiconductor
layer, Cstg..

.

holding capacity
or a

storage capacity,
NGI...

gate insulation layer removed region,
OC

. . .
overcoat

layer,
TED

. . .
second reference electrode,

ML... metal layer,
XP...

organic insulation layer removed region, CT/ST
. . .

counter/reference

electrode layer,
BL...

backlight,
FL... front light

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0305] Preferred embodiments of the present invention are
explained

in detail hereinafter in

conjunction
with

drawings
which show the embodiments.

[0306] FIG.1 is a
plan view ofthe vicinity of one

pixel
ofa vertical field type liquid crystal display

device for
schematically explaining

the
pixel

constitution of the first embodiment of the present

invention. In the drawings, reference symbol
PX indicates a

pixel electrode, DL indicates drain

lines
(video signal

lines or data
lines),

GL indicates gate lines
(scanning lines),

SM indicates a

light shielding
film

(metal shield) which performslight shielding between the pixel electrode and

the drain line, ST indicates a reference electrode layer (also referred to as a conductive layer),
SD1

indicates a source
electrode, SD2 indicates a drain electrode, AS indicates a semiconductorlayer,

and TH indicates a
through hole. Here, the above-mentioned gate lines, drain lines and respective

electrodes are referred to as electrode layers when they
are

explained
in

conjunction with cross

sections.
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[0307] FIG. 2 is a cross-sectional view taken along
a line I-Lin FIG. 1 and FIG.3 is also a cross-

sectional view taken alonga line II-I[in FIG. 1. Reference symbol
SUB1 indicatesa first substrate,

ST indicates a reference electrode layer,
O-PAS indicates an

organic insulation layer,
PAS

indicates a
passivation layer,

AL indicates orientation films, CT indicates a common
electrode, CF

indicates colorfilters,
BM indicates a black matrix, and SUB2 indicates a second substrate.

[0308]
In FIG. 1 to FIG.3, in the liquid crystal display device, liquid crystal (also referred to as a

liquid crystal layer hereinafter)
LC is filled in a

gap defined betweenthefirst substrate SUB1 and

the second substrate SUB2 which face each other in an
opposed

manner. On an inner surface of

the first substrate SUB1,
a

plurality
of gate lines GL which extendin the first direction and are

arranged parallel
to each other and a

plurality of drain lines GL which extend in the second

direction crossing the gate lines and are
arranged parallel

to each other are formed.

[0309] Thin film transistors TFT which constitute switching elements are
provided

to
crossing

portions of the gate lines GL and drain lines DL. Each thin film transistor TFT is constituted of

the gate electrode which is formed of the gate line GL, the drain electrode SD2 which extends

from the drain line DL, the semiconductor layer
AS and the source electrode SD1. In the

embodimentdescribed hereinafter, the
explanation

of the thin film transistor TFT is omitted.

[0310] The source electrode SD1 of the thin film transistor TFT is connected to the pixel electrode

layer
PX via the

through
hole TH. The

pixel
electrode

layer
PX is formed on the

substantially

whole portion of a
pixel region thus constituting

a
display region of the liquid crystal display device.

A
multi-layered portion

which forms the gate line GL, the drain line DL, the thin film transistor

TFT and the pixel electrode PX
including the pixel regions

ofthe first substrate SUB1 is referred

to as an electrode forming layer.
Between this electrode forming layer

andthefirst substrate side

SUB1, the reference electrode layer
ST which insulates the electrode forming layer with the

organic insulation layer
O-PASis provided.

[0311] Here, including respective embodiments which will be explained later,
an

inorganic

insulation layer maybe used in
place of the organic insulation layer

as O-PAS. By adopting the

organic
insulation

layer,
the

parasitic capacity
between the reference electrode

layer
and the gate

line GL as well as the drain line DL can be further reduced.

[0312] With respect
to the above-mentioned electrode

forming layer,
above the

organic
insulation

layer O-PAS,the gate line layer GL, the gate insulation layer GI, the drain line layer DL, the thin

film transistor TFT, the
passivation layer

PAS and the
pixel

electrode
layer

PX are formedin this

order. Then,
a

holding capacity
ofthe pixel (so-called Cstg) is formed between the pixel electrode

layer
PX andthe reference electrode layer

ST. That is, the holding capacity is formed between the

pixel electrode layer
PX and the reference electrode layer

ST
using the passivation layer

PAS,the

gate insulation layer
GI and the organic insulation layer

O-PAS asdielectrics. The reference

electrode layer
ST is formed over a wide area such that the reference electrode layer

ST covers the

whole pixel region.
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[0313] As material of the organic insulation layer
O-PAS,

polysilazane
can be used, for example.

This material is coated using
a SOG

(Spin-On-Glass) method. The organic
film material having

low dielectric constant is effective for reducing the parasitic capacitance between lines. For

example, various organic material such as, polyimide, polyamide, polyimide amide, acrylic resin,

polyacrylic
resin and

benzocyclobutene
can be used. Further, since it is necessary to make the

transmission-type liquid crystal display device have the sufficientlight transmitting characteristics,

it is desirable to increase the
light transmissivity.

It is effective to utilize
existing

material
layers

to
effectively enhance the light transmissivity. That is, when the color filter layers

are utilized as

the above-mentioned
organic

insulation
layer,

the
light transmissivity

is
hardly impeded.

To reduce

the formation process of the organic insulation layer, it is desirable that the layer material has

photosensitivity. The same goes for respective embodiments described later with respect to this

point.

[0314] This is because that with the constitution which forms the through hole below the gate

insulation layer, the number of photolithography processes can be reduced. Further, when the

through hole is formed in the organic insulation layer
at a

position equal
to the position of the

through
hole formedin the gate insulation

layer,
at the time of

forming
the

thorough
hole from the

gate insulation layer
or the insulation layer arranged abovethe gate insulation layer, patterning

or

collective
forming

which uses the upperinsulation
layer

as a mask can be
adopted

and hence,it is

not
always necessary to make the layer material photosensitive. However, products of various

constitutions are
usually

manufactured
using

the same
process and the same material and hence,

to
produce

a
large kinds of products using the same

manufacturing line, it is desirable to use

material having photosensitivity. The same goes for respective embodiments which will be

explained later with respect to this point
as well.

[0315] Further, the film thickness of the organic insulation layer
O-PAS can be easily

set for each

constitution by performing simulation based on disclosed contents of embodiments describedlater

by those who are skilled in the art. That is, the film thickness can be calculated based on

characteristics curves obtained from values on the
planar

structure or the cross-sectional structure

of the substrates, the dielectric constant of the organic insulation layer and the like. By utilizing

the calculated film thickness, the actual film thickness can be set
by selecting

the film thickness

for each product
or the range corresponding

to the design concept with respect to the wiring

resistance, the
performance

of
peripheral driving circuits, using liquid crystal material, the target

quality and the like. The same goesfor respective embodiment which will be explainedlater.

[0316] Due to such a
constitution, the feeding resistance with respect to the holding capacity is

largely reduced so that it is possible
to obtain the liquid crystal display device which satisfies both

ofthe enhancement ofthe numerical aperture of the pixel and the assuranceofthe holding capacity.

Since it is unnecessary to
provide the feedingline

to the pixel region, the numerical aperture of the

pixel
can be enhanced. Further, storage capacities

can be formed by the passivation layer formed
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between the pixel electrode and the reference electrode layer, the gate insulation layer and the

organic insulation layer which exhibits the small dielectric constant.
Compared

to a case in which

only the organic insulation layer is formed, the distance from the liquid crystal layer
to the

reference electrode layer
can be largely increased and hence, the influence ofthe electric field of

the reference electrode
layer

to the electric field for
driving

the
liquid crystal

can be reduced.

[0317] Further, in this embodiment, the reference electrode layer
ST may be configured such that

the reference electrode
layer

ST extends
parallel

to the
extending

direction of the gate line GL and

is overlapped
to the region where the pixel electrode is formed. Due to such a

constitution, the

capacity
between the gate line GL and the reference electrode

layer
can be reduced so that the

increase ofthe parasitic capacity is suppressed and the potential
can be stabilized.

[0318] FIG. 4 is a
plan view ofthe vicinity of one

pixel of a verticalfield type liquid crystal display

device for schematically explaining the pixel constitution of the second embodimentof the present

invention, FIG. 5 is a cross-sectional view taken along
a line I-I in FIG.4, and FIG.6 is a cross-

sectional view taken along
a line IIJ-[] in FIG. 4. Reference symbols

in the drawings which are

equal
to those of the previous embodimentindicate identical functioning portions.

[0319]
In this embodiment, the reference electrode

layer
ST has a

region
which includes

regions

wherethe gate line layer GL, the drain line DL andthe pixel electrode layer
PX ofthefirst substrate

SUBI are formed. The
holding capacity

is formed between the
pixel

electrode
layer

PX and the

reference electrode layer ST. According
to this embodiment, since the reference electrode layer

ST is formed below the gate line
layer GL, it is desirable to set the thickness of the

organic

insulation layer
O-PASto

equal
to or more than 1 um, for example, by taking the parasitic capacity

of both electrode layers into account.

[0320] Due to such a
constitution, in addition to

advantageouseffects similar to those of the first

embodiment, since the reference electrode layer
ST is formed of a so-called matted electrode, the

feeding resistance can be further reduced and the limitation imposed
on the feeding direction can

be eliminated.

[0321] FIG. 7 is a
plan

view ofthe
vicinity

of one
pixel

ofa verticalfield type liquid crystal display

device for schematically explaining the pixel constitution of the third embodiment of the present

invention and FIG.8 is a cross-sectional view taken
along

a line I-Iin FIG. 7. Reference
symbols

in the drawings which are
equal

to those of the previous embodiments indicate identical

functioning portions.
With respect

to the
pixel forming layer,

over the
organic

insulation
layer

O-

PAS, the gate line layer GL, the gate insulation layer GI, the drain line layer DL, the thin film

transistor TFT, the passivation layer
PAS andthe pixel electrode PX are formedin this order. The

whole or a
portion of the pixel electrode PX in the pixel region penetrates the passivation layer

PASandis brought into contact with the gate insulation layer
GI.

[0322]
Due to such a constitution of this embodiment, in addition to the advantageous effects

obtained byrespective embodiments, the storage capacity formed between the reference electrode
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layer
ST and the pixel electrode PX can be adjusted by the area of the pixel electrode PX which

penetrates the passivation layer
PAS.

[0323] FIG. 9 is a cross-sectional view taken along
a line I-Iin FIG.8 of the vicinity of a

pixel
in

a vertical field type liquid crystal display device for schematically explaining the pixel constitution

of the fourth embodiment of the present invention. Reference
symbols

in the
drawings

which are

equal
to those of the previous embodiments indicate identical functioning portions.

[0324] With respect
to the

pixel forming layer,
over the

organic
insulation

layer
O-PAS,the gate

line layer GL, the gate insulation layer GI, the drain line layer DL, the thin film transistor TFT, the

passivation layer
PASandthe

pixel
electrode PX are formedin this order. The whole or a

portion

of the pixel electrode PX in the pixel region penetrates the passivation layer
PAS and the gate

insulation layer
GL and is brought into contact with the organic insulation layer

O-PAS.

[0325] Due to such a constitution of this embodiment, the storage capacity formed between the

reference electrode layer
ST and the pixel electrode PX can be adjusted bythe area of the pixel

electrode PX which penetrates the passivation layer
PAS andthe gate insulation layer

GI.

[0326] FIG. 10 is a
plan view of the vicinity of one

pixel of a vertical field type liquid crystal

display
device for

schematically explaining
the

pixel
constitution of the fifth embodimentof the

present invention. This embodimentis a modification of the above-mentioned fourth embodiment,

wherein the gate insulation
layer

GI is eliminated at a
portion

within the
region

of the
pixel

electrode PX.
Advantageous effects obtained by this embodiment is similar to those obtained by

the fourth embodiment. Further, due to devoid of the gate insulation
layer GI, the transmissivity

is

enhanced.

[0327] FIG. 11 is a
plan view of the vicinity of one

pixel of a vertical field type liquid crystal

display device for schematically explaining the pixel constitution of the sixth embodimentof the

present invention. In this embodiment, the thin film transistor TFT includes the source electrode

SDI over the gate insulation layer GI, wherein the source electrode SD1 is connected to the pixel

electrode PX via the through hole TH formed in the passivation layer
PAS and a

portion of the

source electrode SD1 is
expanded

to the inside of the
region

of the
pixel

electrode PX. It is

preferable
to

expand the source electrode SD1 as an extension portion
SD1E which extends along

the gate line GL or the drain line DL.

[0328] Dueto the constitution of this embodiment, in addition to the advantageous effects obtained

by respective
embodiments,it is

possible
to

adjust
the storage capacity by changing

the
length

or

the width ofthe extension portion
SD1Eofthe source electrode SD1, that is, by changing the area

of the source electrode SD1 which overlapsthe pixel electrode PX.

[0329] FIG. 12 is a
plan view of the vicinity of one

pixel of a vertical field type liquid crystal

display device for schematically explaining the pixel constitution of the seventh embodiment of

the present invention, FIG. 13 is a cross-sectional view taken along
a line IJ-Iin FIG. 12, and FIG.

14 is a cross-sectional view taken along
a line II-IT in FIG. 12. Reference symbols

in the drawings
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which are
equal

to those of the previous embodiments indicate identical functioning portions.

[0330] With respect to the liquid crystal display device of this embodiment, between the electrode

forming layer which is constituted of the gate line layer GL, the drain line layer
DL,

the thin film

transistor TFT and the pixel electrode PX
including the pixel regions of the first substrate SUB1

and the first substrate SUB1 side, the reference electrode
layer

ST whichis insulated
by

thefirst

organic insulation layer
O-PAS1 with respect to the electrode forming layer is provided. The pixel

forming layer
is

configured
such that the gate line

layer GL, the gate insulation
layer GI, the drain

line layer DL, the thin film transistor TFT, the passivation layer PAS,the second organic insulation

layer
O-PAS2 and the

pixel
electrode PX are formed over the

organic
insulation

layer
O-PAS1 in

this order. The holding capacity of the pixel is formed between the pixel electrode PX and the

reference electrode layer
ST.

[0331] Due to such a constitution of this embodiment, the numerical aperture of the pixel is

enhanced and the feeding resistance can be reduced because of the large
area of the conductive

layer. Further, when the organic insulation layer is also formed over the switching element, it is

possible
to

overlap the pixel electrode and the drain line to each otherso that the numerical aperture

is further enhanced. When the
pixel

electrode and the drain line
overlap

each other, it is
possible

to eliminate a
light shielding layer between the vicinity

in the extension direction of the drain line

and the
pixel

electrode so that the numerical apertureis still further enhanced.

[0332] Further, the above-mentioned reference electrode layer ST is formed in the extension

direction of the gate line
layer

GL such that the reference electrode
layer

ST is
arranged parallel

to the gate line layer
GL and overlaps the region where the pixel electrode layer

PX is formed.

Accordingly, the parasitic capacity between the gate line layer and the conductive layer is reduced

and the potential
can be madestable.

[0333] Still further, the reference electrode layer is provided
to the region of the above-mentioned

first substrate SUB1 which includes the region where the gate line layer GL, the drain line layer

DL andthe pixel electrode layer
PX are formed. Due to such a

constitution, since the reference

electrode
layer

ST is formed of a so-called matted electrode, the
feeding

resistance can be further

reduced and the limitation imposed
on the feeding direction can be eliminated.

[0334] FIG. 15 is a
plan

view of the
vicinity

of one
pixel

of a vertical field type liquid crystal

display device for schematically explaining the pixel constitution of the eighth embodimentof the

present invention, FIG. 16 is across-sectional view taken
along

a line J-Iin FIG. 15, and FIG. 17

is a cross-sectional view taken along
a line II-I] in FIG. 15. Reference symbols

in the drawings

which are
equal

to those of the previous embodiments indicate identical functioning portions.

[0335]
In this embodiment, the above-mentionedfirst organic insulation layer is constituted of the

color filters CF.
Accordingly, the holding capacity is formed by the organic insulation layer

O-

PAS,the passivation layer PAS, the gate insulation layer
DI and the colorfilter layers

CF which

are formed between the pixel electrode layer
PX and the reference electrode layer

ST and hence,
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the increase of the parasitic capacity between the reference electrode layer and the gate line as well

as the drain line can be suppressed. Further, since the color filter layers
CF are formed on the first

substrate SUB1, the tolerance of alignment of the first substrate SUB1 with the second substrate

SUB2 is increased whereby the numerical aperture of the pixel is enhanced and the feeding

resistance can be reduced dueto
large

area of the conductive
layer.

[0336] FIG. 18 is a cross-sectional view taken along
a line I-I in FIG. 15 of a vertical field type

liquid crystal display
device for

schematically explaining
the

pixel
constitution of the ninth

embodimentof the present invention and FIG. 19 is a cross-sectional view taken alonga line II-II

in FIG. 18. Reference
symbols

in the
drawings

which are
equal

to those of the
previous

embodiments indicate identical functioning portions.

[0337]
In the embodiment shown in FIG.17, the black matrix BM which performslight-shielding

of boundaries of the color filters CF is formed on the second substrate SUB2 side. In this

embodiment, the black matrix BM is formed on thefirst substrate SUB1 side.

[0338] Further, in the eighth embodiment and the ninth embodiment, the above-mentioned

reference electrode layer
ST is formed in the extension direction of the gate line layer

GL such

that the reference electrode
layer

ST is arrangedparallel
to the gate line

layer
GL and

overlaps
the

region wherethe pixel electrode layer
PX is formed.

[0339]
Due to such a

constitution, the
parasitic capacity

formed between the gate line
layer

GL

and the reference electrode layer ST can be reduced. Further, it is possible
to stabilize the potential.

[0340] Further, by forming
the reference electrode

layer
ST as a so-called matted electrode which

is provided
to a

region
ofthefirst substrate SUB1 which includes a

region wherethe gate line layer

GL, the drain line layer
DL andthe pixel electrode layer

PX are formed,the feeding resistance can

be further reduced and the limitation imposed
on the feeding direction can be eliminated.

[0341] Further,
an overcoat

layer which levels the color filter layers
CF may be formed between

the colorfilter layers
CF and the gate insulation layer

GI. Here, the reference electrode layer
ST

may be formed between the colorfilter layers
CF and the gate insulation layer

GI.

[0342] FIG. 20 is a
plan

view of the
vicinity

of one
pixel

of a vertical field type liquid crystal

display device for schematically explaining the pixel constitution of the tenth embodimentof the

present invention and FIG. 21 is a cross-sectional view taken
along

a

line II-III in FIG. 20.

Reference symbols
in the drawings which are

equal
to those of the previous embodiments indicate

identical
functioning portions.

[0343] In this embodiment, between the electrode forming layer which is constituted of the gate

line layer GL, the drain line layer DL, the thin film transistor TFT, and the pixel electrode layer
PX

including the pixel regions of the first substrate SUB1 andthe first substrate side SUB1, the

first reference electrode layer
ST whichis insulated by the first organic insulation layer

O-PAS1

with respect to the electrode forming layer is formed. Further,
over the first organic insulation

layer
O-PAS1, the gate line layer GL, the gate insulation layer GI, the drain line layer

DL,the thin

33

Page
44 of 263



Page 45 of 263

film transistor TFT, the passivation layer PAS, the second organic insulation layer O-PAS2, and

the pixel electrode layer
PX are formedin this order. A

capacitive electrode layer
TED whichis

connectedto the pixel electrode PX is formed between the second organic insulation layer
O-PAS2

and the passivation layer
PAS.

[0344] FIG. 22 is a cross-sectional view taken
along

a line II-III in FIG. 20 for
schematically

explaining the pixel constitution of the eleventh embodimentof the present invention Reference

symbols
in the

drawings
which are

equal
to those of the

previous
embodiments indicate identical

functioning portions.
In this embodiment, the capacitive electrode layer

TED shownin FIG.21 is

formed abovethe gate insulation
layer

GI and below the second
organic

insulation
layer

O-PAS2.

[0345] FIG. 23 is a cross-sectional view taken along
a line II-III] in FIG. 20 for schematically

explaining the pixel constitution of the twelfth embodiment of the present invention. Reference

symbols
in the drawings which are

equal
to those of the previous embodiments indicate identical

functioning portions.
In this embodiment, the capacitive electrode layer

TED shown in FIG. 21 or

FIG. 22 is formed abovethe first organic insulation layer
O-PAS1 and below the gate insulation

layer
GI.

[0346]
Dueto the constitutions of the above-mentioned tenth, eleventh and twelfth embodiments,

the numerical aperture of the pixel
can be enhanced and the feeding resistance can be reduced

because of the
large

area of conductive
layer. Further, the storage capacity

can be
adjusted by

the

area and shape of the capacitive electrode layer
TED. Further, when the organic insulation layer is

also formed abovethe thin film transistor, it is
possible

to make the
pixel

electrode and the drain

line overlap each other so that the numerical aperture
can be further enhanced. Whenthe pixel

electrode and the drain line overlap each other,
a

light shielding layer formed between the vicinity

in the extension direction of the drain line and the pixel electrode can be eliminated so that the

numerical aperture
can be further enhanced.

[0347] Here, the first reference electrode layer
ST can be formed in the extension direction of the

gate line layer
GL such that the first reference electrode layer

ST is arranged parallel
to the gate

line
layer

GL and
overlaps

the
region

where the
pixel

electrode
layer

PX is formed. Due to such a

constitution, the parasitic capacity formed between the gate line layer
GL and thefirst reference

electrode
layer

ST can be reduced
whereby

the increase of storage capacity
can be

suppressed
or

the potential
can be stabilized.

[0348] Further, the first reference electrode
layer

ST may be formed on

a

region
of the first

substrate SUB1 which includes the region where the gate line layer GL, the drain line layer
DL

and the pixel electrode layer
PX are formed. Due to such a

constitution, since the first reference

electrode layer
ST is constituted of a so-called matted electrode, the feeding resistance is further

reduced and the limitation imposed
on the feeding direction can be eliminated.

[0349] FIG. 24 is a
plan view of the vicinity of one

pixel of a vertical field type liquid crystal

display device for schematically explaining the pixel constitution of the thirteenth embodimentof
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the present invention and FIG. 25 is a cross-sectional view taken along
a line II-III in FIG. 24.

Reference symbols
in the drawings which are

equal
to those of the previous embodiments indicate

identical functioning portions.
In this embodiment, for example, the capacitive electrode layer

TED
explained

in
conjunction with FIG. 20 to FIG. 23 is formed between the passivation layer

PASand the second
organic

insulation
layer

O-PAS in the
pixel region

and is connected to the

pixel electrode layer
PX via the through hole TH2.

[0350] Thatis, the thin film transistor TFT includes the source electrode which is connected to the

pixel electrode PX via the through hole TH1 formedin the passivation layer PAS on the gate

insulation
layer GI, and the

capacitive
electrode

layer
TED is connected to the source electrode

SD1 andis provided
to the region wherethe pixel electrode PX is formed.

[0351] Due to such a
constitution, the holding capacity

can be adjusted by changingthe size of the

above-mentioned capacitive electrode layer
TED. Here, the first organic insulation layer

O-PAS

may be formed ofcolorfilters.

[0352]
Due to such a

constitution, the numerical aperture of the pixel
can be enhanced andthe

feeding resistance can be reduced because of the large
area of the conductive layer. Further, when

the
holding capacity

is formed
by

the
organic

insulation
layer

O-PAS
having

small dielectric

constant, the passivation layer PAS, the gate insulation layer
GI and the color filter layer

CF

formed between the
pixel

electrode PX and the reference electrode
layer ST, the increase of

parasitic capacity
can be suppressed. Further, since the color filter layers CF are formed on the

first substrate SUB1, the tolerance of
alignment

of the first substrate SUB1 with the second

substrate SUB2 can be increased.

[0353] FIG. 26 is a cross-sectional view taken along
a line ITI-III in FIG. 24 of the vicinity of one

pixel of a vertical field type liquid crystal display device for schematically explaining the pixel

constitution of the fourteenth embodiment of the present invention. Reference symbols
in the

drawings which are
equal

to those of the previous embodiments indicate identical functioning

portions.
In this embodiment, the capacitive electrode layer

TED is provided
over the gate

insulation
layer

GI. The
pixel

electrode PX is connected to the
capacitive

electrode
layer

TED via

the through hole TH2 formed in the second organic insulation layer
O-PAS2 and the passivation

layer
PAS.

[0354] FIG. 27 is a cross-sectional view taken along
a line III-II in FIG. 24 ofthe vicinity of one

pixel
of a vertical field type liquid crystal display

device for
schematically explaining

the
pixel

constitution of the fifteenth embodiment of the present invention. Reference symbols
in the

drawings which are
equal

to those of the previous embodiments indicate identical functioning

portions.
In this embodiment, the capacitive electrode layer

TED is provided
overthefirst organic

insulation layer
O-PAS. Thepixel electrode PX is connected to the capacitive electrode layer

TED

via the through hole TH2 which is formed such that the through hole TH2 penetrates the second

organic insulation layer O-PAS2, the passivation layer
PAS andthe gate insulation layer

GI.
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[0355] Due to the constitutions of the above-mentioned thirteenth to fifteenth embodiments, the

holding capacity formed between the conductive layer and the pixel electrode PX can be adjusted

by changing the area of the capacitive electrode layer
TED.

[0356] Further, the first organic insulation layer
O-PAS1 in thethirteenth to fifteenth embodiments

may be formed ofcolorfilters.

[0357] Due to such a
constitution, the numerical aperture of the pixel

can be enhanced and the

feeding
resistance can be reduced becauseofthe

large
area of the conductive

layer. Further, when

the color filter layers CF are formed on thefirst substrate SUB1, the tolerance of alignment
ofthe

first substrate SUB1 with the second substrate SUB2 can be increased.

[0358] FIG. 28 is a
plan view ofthe vicinity of one

pixel
ofa vertical field type liquid crystal

display device for schematically explaining the pixel constitution of the sixteenth embodiment of

the present invention and FIG. 29 is a cross-sectional view taken along
a line II-III in FIG. 28.

Reference symbols
in the drawings which are

equal
to those of the previous embodimentsindicate

identical functioning portions.
In this embodiment, between the electrode forming layer whichis

constituted of the gate line GL, the drain line DL, the switching elementor thin film transistor TFT,

and the
pixel

electrode PX
including

the
pixel regions

of the first substrate SUB1 andthe first

substrate SUB1 side, the first reference electrode layer
ST which is insulated by the organic

insulation
layer

O-PAS with respect
to the electrode

forming layer
is formed.

[0359] Further, with respect to the above-mentioned electrode forming layer,
over the above-

mentioned
organic

insulation
layer

O-PAS,the gate line
layer GL, the gate insulation

layer GI, the

drain line layer DL, the thin film transistor TFT, the passivation layer PAS, and the pixel electrode

layer
PX are formedin this order. A

capacitive electrode layer
TED whichis connectedto the pixel

electrode layer
PX is formed between the organic insulation layer

O-PASand the passivation layer

PAS. Still further, the holding capacity of the pixel is formed between the pixel electrode layer
PX

and the first reference electrode layer
ST as well as the capacitive electrode layer

TED.

[0360] As shown in FIG. 29, the capacitive electrode layer
TED is provided above the gate

insulation
layer

GI and the source electrode SD1 is connected to the
capacitive

electrode
layer

TED. The switching element TFT includes the source electrode SD1 which is connected to the

pixel
electrode PX via the

through
hole TH formed in the

passivation layer
PAS over the gate

insulation layer GI, and the capacitive electrode layer
TED is formed in the pixel region

in such a

mannerthat the
capacitive

electrode
layer

TED is connected to the source electrode SD1.

[0361] Due to such a
constitution, the storage capacity

can be adjusted by changing the size ofthe

above-mentioned capacitive electrode layer
TED. Further, the organic insulation layer

O-PAS may

be formed ofcolor filter layers.

[0362] Due to such a constitution of this embodiment, the numerical aperture of the pixel
can be

enhanced andthe feeding resistance can be reduced because of the large
area of the conductive

layer. The holding capacity
can be adjusted by changing the size of the capacitive electrode layer
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TED.
Further, whenthe color filter layers

CF are formed onthefirst substrate SUB1, the tolerance

of alignment
ofthe first substrate SUB1 with the second substrate SUB2 can be increased.

[0363] FIG. 30 is a cross-sectional view taken along
a line I-III in FIG. 28 ofthe vicinity of one

pixel of a vertical field type liquid crystal display device for schematically explaining the pixel

constitution of the seventeenth embodiment of the present invention. Reference
symbols

in the

drawings which are
equal

to those of the previous embodiments indicate identical functioning

portions.
In this embodiment, the

capacitive
electrode

layer
TED is

provided
over the

organic

insulation layer O-PAS and the source electrode SD1 is connected to the capacitive electrode layer

TED via the
through

hole TH which penetrates the gate insulation
layer

GL

[0364] Due to such a
constitution, the holding capacity formed between the capacitive electrode

layer
TED and the pixel electrode PX can be adjusted based on the area of pixel electrode PX

which penetrates the passivation layer
PAS and the gate insulation layer

GI. Further, the organic

insulation layer
O-PAS maybe formed ofcolorfilter layers.

0365]
Due to such a constitution of this embodiment, the numerical aperture of the pixel

can be

enhanced andthe feeding resistance can be reduced becauseofthe large
area of the first reference

electrode
layer. Further, when the

organic
insulation

layer
is formed of color filter

layers,
the

tolerance of alignment
ofthe first substrate SUB1 with the second substrate SUB2 can be increased.

[0366] FIG. 31 is a
plan

view of the
vicinity

of one
pixel

of a vertical field type liquid crystal

display device for schematically explaining the pixel constitution of the eighteenth embodiment of

the present invention and FIG. 32 is a cross-sectional view taken
along

a line II-III in FIG. 31.

Reference symbols
in the drawings which are

equal
to those ofthe previous embodimentsindicate

identical functioning portions.
In this embodiment, the capacitive electrode layer

TED is provided
over the gate insulation layer

GI and the pixel electrode layer
PX is connected to the capacitive

electrode layer
TED via the through hole TH2 which penetrates the passivation layer

PAS. Further,

the organic insulation layer
O-PAS may

also be formed ofcolorfilter layers.

[0367] Due to such a constitution of this embodiment, the holding capacity formed between the

first reference electrode
layer

ST andthe
pixel

electrode
layer

PX can be
adjusted by changing

the

area of the capacitive electrode layer
TED. Further, the organic insulation layer

O-PAS may be

also formedofcolorfilter
layers.

[0368] FIG. 33 is a cross-sectional view taken along
a line III-II. in FIG. 31 of the vicinity of one

pixel
of a vertical field type liquid crystal display

device for
schematically explaining

the
pixel

constitution of the nineteenth embodiment of the present invention. Reference symbols
in the

drawings which are
equal

to those of the previous embodiments indicate identical functioning

portions.
In this embodiment, the capacitive electrode layer

TED is provided
over the organic

insulation layer
O-PASandthe pixel electrode layer

PX is connected to the capacitive electrode

layer
TED via the through hole TH2 which penetrates the passivation layer

PAS and the gate

insulation layer
GI.
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[0369] Due to such a constitution of this embodiment, the holding capacity formed between the

first reference electrode layer
ST andthe pixel electrode layer

PX can be adjusted by changing the

area of the capacitive electrode layer
TED. Further, the organic insulation layer

O-PAS may be

also formedofcolorfilter layers.

[0370] FIG. 34 is a
plan

view of the
vicinity

of one
pixel

of a vertical field type liquid crystal

display device for schematically explaining the pixel constitution of the twentieth embodiment of

the present invention and FIG. 35 is a cross-sectional view taken
along

a line IN-III in FIG. 34.

Reference symbols
in the drawings which are

equal
to those of the previous embodiments indicate

identical
functioning portions.

In this embodiment, the
capacitive

electrode
layer

TED is
provided

overthe first organic insulation layer
O-PASand the capacitive electrode layer

TED is connected

to the first reference electrode layer
ST via the through hole TH2 whichpenetratesthefirst organic

insulation layer
O-PAS1.

[0371] Due to such a
constitution, the storage capacity is adjusted by changing the area of

capacitive electrode layer
TED which is connectedto the first reference electrode layer

ST. Further,

when colorfilter layers
CF are formed on the first substrate SUB1, the tolerance of alignment of

the first substrate SUB1 with the second substrate SUB2 can be increased.

[0372] FIG. 36 is a cross-sectional view taken along
a line IT-III in FIG. 34 of the vicinity of one

pixel
of a vertical field type liquid crystal display

device for
schematically explaining

the
pixel

constitution of the twenty-first embodiment of the present invention. Reference symbols
in the

drawings
which are

equal
to those of the

previous
embodiments indicate identical

functioning

portions.
In this embodiment, the capacitive electrode layer

TED is provided
over the gate

insulation layer
GI and the capacitive electrode layer

TED is connected to the first reference

electrode layer
ST via the through hole TH2 which penetrates the gate insulation layer

GI.

[0373] Due to such a constitution of this embodiment, the storage capacity
can be adjusted by

changing the area of the capacitive electrode layer which is connected to the first reference

electrode layer
ST. Further, when the color filter layers

CF are formed onthefirst substrate SUB1,

the tolerance of
alignment

of the first substrate SUB1 with the second substrate SUB2 can be

increased.

[0374] FIG. 37 is a cross-sectional view taken
along

a line ITI-ITI in FIG. 34 of the
vicinity

of one

pixel of a vertical field type liquid crystal display device for schematically explaining the pixel

constitution of the
twenty-second

embodimentof the present invention. Reference
symbols

in the

drawings which are
equal

to those of the previous embodiments indicate identical functioning

portions.
In this embodiment, the capacitive electrode layer

TED is provided
over the passivation

layer
PAS and the capacitive electrode layer

TED is connectedto the first reference electrode layer

ST via the through hole TH2 which penetrates the passivation layer PAS, the gate insulation layer

GI andthefirst organic insulation layer
O-PAS1.

[0375] Due to such a constitution of this embodiment, the storage capacity which is formed
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between the conductive layer and the pixel electrode PX can be adjusted by changing the area of

the capacitive electrode layer
TED whichis connected to the first reference electrode layer

ST.

Further, when the color filter layers
CF are formed on the first substrate SUB1, the tolerance of

alignmentof the first substrate SUB1 with the second substrate SUB2 can be increased.

[0376] Further, due to such a constitution of this embodiment, the numerical aperture
can be

enhanced and the feeding resistance can be reduced because of the large
area of the conductive

layer. Further, when the first
organic

insulation
layer

O-PAS1 is formed of color filters, the

tolerance of alignment
ofthe first substrate SUB1 with the second substrate SUB2 can be increased.

[0377] FIG. 38 is a
plan

view of the
vicinity

of one
pixel

of a vertical field type liquid crystal

display device for schematically explaining the pixel constitution of the twenty-third embodiment

of the present invention and FIG.39 is a cross-sectional view taken alonga line II-III in FIG.38.

Reference symbols
in the drawings which are

equal
to those of the previous embodiments indicate

identical functioning portions.
In this embodiment, the capacitive electrode layer

TED is provided
over the gate insulation layer

GI and the capacitive electrode layer
TED is connected to the first

reference electrode layer
ST via the through hole TH2 which penetrates the gate insulation layer

GI and the
organic

insulation
layer

O-PAS.

[0378] Due to such a constitution of this embodiment, the holding capacity which is formed

between thefirst reference electrode
layer

ST and the
pixel

electrode
layer

PX can be
adjusted by

changing the area of the capacitive electrode layer
TED which is connectedto thefirst reference

electrode
layer

ST. Further, when the color filter
layers

CF are formed onthe first substrate SUB1,

the tolerance of alignment
ofthe first substrate SUB1 with the second substrate SUB2 can be

increased.

[0379] FIG. 40 is a cross-sectional view taken along
a line III-II in FIG. 38 of the vicinity of one

pixel of a vertical field type liquid crystal display device for schematically explaining the pixel

constitution of the twenty-fourth embodiment of the present invention. Reference symbols
in the

drawings which are
equal

to those of the previous embodiments indicate identical functioning

portions.
In this embodiment, the

capacitive
electrode

layer
TED is

provided
over the

organic

insulation layer
O-PAS and the capacitive electrode layer

TED is connected to the first reference

electrode
layer

ST via the
through

hole TH2 which penetrates the
organic

insulation
layer

O-PAS.

[0380] Due to such a constitution of this embodiment, the holding capacity which is formed

betweenthefirst reference electrode
layer

ST and the
pixel

electrode
layer

PX can be
adjusted by

changing the area of the capacitive electrode layer
TED which is connectedto thefirst reference

electrode layer
ST. Further, when the color filter layers

CF are formed onthefirst substrate SUB1,

the tolerance of alignment of the first substrate SUB1 with the second substrate SUB2 can be

increased.

[0381] FIG. 41 is a cross-sectional view taken along
a line II-III in FIG. 38 of the vicinity of one

pixel of a vertical field type liquid crystal display device for schematically explaining the pixel
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constitution of the twenty-fifth embodiment of the present invention. Reference symbols
in the

drawings which are
equal

to those of the previous embodiments indicate identical functioning

portions.
In this embodiment, the capacitive electrode layer

TED is provided
over the gate

insulation layer
GI and,

at the same
time, the second capacitive electrode layer

TEDD is formed

on the
organic

insulation
layer

O-PAS. The
pixel

electrode PX is connected to the
capacitive

electrode layer
TED

by way ofthe through hole TH2 formedin the passivation layer
PAS and,

at

the same
time, the second

capacitive
electrode

layer
TEDD is connected to the first reference

electrode layer ST via through hole TH3 formedin the organic insulation layer O-PAS.

[0382]
Due to such a constitution of this embodiment, the

holding capacity
which is formed

between thefirst reference electrode layer
ST and the pixel electrode layer

PX can be adjusted by

changing the area of the capacitive electrode layer
TED and the area of the second capacitive

electrode layer
TEDD. Further, when the color filter layers

CF are formed on thefirst substrate

SUB1, the tolerance of alignment of the first substrate SUB1 with the second substrate SUB2 can

be increased.

[0383] FIG. 42 is a
plan view of the vicinity of one

pixel of a vertical field type liquid crystal

display
device for

schematically explaining
the

pixel
constitution of the

twenty-sixth
embodiment

of the present invention and FIG.43 is a cross-sectional view taken along

a

line II-III in FIG.42.

Reference
symbols

in the
drawings

which are
equal

to those of the
previous

embodiments indicate

identical functioning portions. This embodiment describes a case in which the capacitive electrode

layer
TED in the above-mentioned

respective
embodimentsis

provided
to the first substrate SUB 1

and the organic insulation layer is formed ofthe colorfilter layers
CF.

[0384] Whenthe color filter layers
CF are formed on the first substrate SUB1, since the color

filters CF are not present at
portions

ofthe first substrate SUB1
corresponding

to the through hole

TH2, leaking of light is generated
at this portions.

To prevent such leaking of light,
a metal-

shielding
film ML is formed over the through hole TH2 which connects the capacitive electrode

TED withthe first reference electrode layer
ST and the capacitive electrode layer

TED is connected

to the first reference electrode
layer

ST
through

the metal
light-shielding

film ML.

[0385] FIG. 44 is a cross-sectional view taken along
a line IT-III in FIG. 42 of the vicinity of one

pixel
of a vertical field type liquid crystal display

device for
schematically explaining

the
pixel

constitution of the twenty-seventh embodiment of the present invention. In this embodiment, the

metal
light-shielding

film ML
according

to the above-mentioned
twenty-sixth

embodimentis

provided
over the capacitive electrode layer

TED.

[0386] FIG. 45 is a
plan view of the through hole TH2 and the metal light-shielding

film ML

according
to the twenty-sixth embodiment or the twenty-seventh embodiment of the present

invention. Respective sides of the metal light-shielding
film ML are

larger than corresponding

sides of an
opening portion of the through hole TH2 andare set to the size of at least equal

to or

more than 1 um. Here, the same goes for a case in which an overcoat
layer is formed on the color
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filter layers
CF.

[0387] FIGs. 46A
—

46D are cross-sectional views of an essential part served for explaining the

twenty-eighth embodimentof the present invention and for showing the cross-sectional structure

of the through hole TH1 and the metal
light-shielding

film ML. In this embodiment, colorfilters

CFare used as the
organic

insulation
layer,

the
capacitive

electrode
layer

TED is formed on the

gate insulation layer whichis, in turn, formed on the same
layer

as the source electrode SD1, and

the source electrode SD1 is formed of the metal
light-shielding

film ML. This
provision

is made

to cope with leaking
of
light

at the through hole portion using the metal light-shielding
film formed

on the
through

hole
portion.

One
example

of such a constitution is
explained taking

a TH2
portion

in FIG. 42 as an
example.

It is needless to say that other through holes may be used for performing

light-shielding of through hole portions.

[0388]
In FIG. 46A,

the metal light-shielding
film ML is formed such that the metal light-shielding

film ML penetrates the through hole TH1 from the source electrode SD1 and is connected to the

first reference electrode layer
ST such that the capacitive electrode TED is formed over the source

electrode SD1. In FIG. 46B, after forming the capacitive electrode layer
TED in the through hole

TH2, the metal
light-shielding

film ML is formed in the
through

hole TH1 from the source

electrode SD1. In FIG. 46C,after forming the metal light-shielding
film ML in the through hole

TH1,
the first reference electrode

layer
ST is connected to the reference electrode

layer
TED via

the SD layer.

[0389] Further, in FIG. 46D, the metal
light-shielding

film ML is formed in the
through

hole TH

and, after connecting the light-shielding metal film ML with the reference electrode layer ST,

metal light-shielding
film ML andthe reference electrode layer

TED are connected to each other.

[0390]
In the above-mentioned respective embodiments, by forming the reference electrode layer

(or the first reference electrode layer)
ST in the extending direction of the gate line GL such that

the layer is arranged parallel
to the gate line GL and overlaps the region where the pixel electrode

PX is formed, the increase of the parasitic capacity between the gate line layer
GL and the reference

electrode
layer (or

the first reference electrode
layer)

can be
suppressed

and the
potential

can be

stabilized.

[0391] Further, in the above-mentioned
respective embodiments, by forming

the reference

electrode layer (or the first reference electrode layer) ST in the region of the first substrate SUB1

which includes the
region

where the gate line GL, the drain line DL and the
pixel

electrode PX are

formed, the reference electrode layer
ST is formed ofa so-called matted electrode and hence, the

feeding resistance can be further reduced and the limitation imposed
on the feeding direction can

be eliminated.

[0392] Further, in the above-mentioned respective embodiments, by providing the light-shielding

layer
ML which performs light-shielding between the vicinity

in the extension direction of the

drain line DL andthe pixel electrode PX,it is possible
to prevent leaking of light betweenthe drain
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line DL and the pixel electrode PX.

[0393] FIG. 47 is a
plan view of the vicinity of one

pixel of an IPS type liquid crystal display

device for schematically explaining the pixel constitution of the twenty-ninth embodiment of the

present invention and FIG. 48 is a cross-sectional view taken along
a line II-III] in FIG. 47.

Reference
symbols

in the
drawings

which are
equal

to those of the
previous

embodiments indicate

identical functioning portions.
In this embodiment, liquid crystal is inserted in a gap defined

between a first substrate SUB1 and a second substrate SUB2 which face each other in an
opposed

manner. On an inner surface ofthe first substrate SUB1,
a

plurality of gate lines GL which extend

in the first direction and are
arranged parallel

to each other and a
plurality

of drain lines GL which

extend in the second direction which crosses the gate lines GL and are
arranged parallel

to each

other,
a

plurality of thin film transistors which are
arranged

at
crossing portions of the gate lines

GL and the drain lines DL1
comb-shaped pixel electrodes PX which are driven by the thin film

transistors TFT, and comb-shaped
counter electrodes CT which generate electric fields for driving

pixels between the counter electrodes CT andthe pixel electrodes PX are formed.

[0394] The pixel electrodes PX and the counter electrodes CT may be formed on the same
layer.

[0395] Further, between an electrode
forming layer

which is constituted of the gate line GL, the

drain line DL, the thin film transistor TFT and the pixel electrode PS
including

a
pixel region of

the first substrate SUB1 and thefirst substrate SUB1 side,
a reference electrode

layer
ST which is

insulated by
an

organic insulation layer O-PAS with respect to the electrode forming layer is

provided
and

holding capacity
of the

pixel
is formed between the

pixel
electrode PX and the

reference electrode layer
ST.

[0396] Further, the counter electrode CT is formed over the organic insulation layer
O-PAS and

the counter electrode CT is connected to the reference electrode layer
ST via a

through hole TH

formed in the organic insulation layer
O-PAS.

[0397]
Dueto such a constitution of this embodiment, it is possible

to form the sufficient holding

capacity and hence, the image quality
can be stabilized and enhanced. Further, since it is

unnecessary to increase the area of the
pixel

electrode PX for
forming

the
holding capacity,

the

numerical aperture
can be enhanced.Still further, since the area of the reference electrode layer

ST is
large,

the
feeding

resistance can be reduced.

[0398] FIG. 49 is a cross-sectional view taken along
a line IV-IV in FIG. 47 ofthe vicinity of one

pixel
of the IPS type liquid crystal display

device for
schematically explaining

the
pixel

constitution of the thirtieth embodiment of the present invention. The counter electrode CT is

formed over a
gate insulation layer

GI and the counter electrode CT is connected to the reference

electrode layer
ST via the through hole TH formed in the gate insulation layer

GI and the organic

insulation layer
O-PAS.

[0399]
Dueto such a constitution of this embodiment, holding capacity is formed between the

pixel electrode PX and the reference electrode layer
ST via the organic insulation layer

O-PAS
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having small dielectric constant. Since it 1s unnecessary to increase the area of the pixel electrode

PX for forming the holding capacity, the numerical aperture is enhanced. Further, since the area

of the reference electrode layer
ST is large, the feeding resistance can be reduced.

[0400] FIG. 50 is across-sectional view taken along
a line IV-IV in FIG.47 ofthe vicinity of one

pixel
of the IPS type liquid crystal display

device for
schematically explaining

the
pixel

constitution of the thirty-first embodiment of the present invention. In this embodiment, the

counter electrode CT is formed over a
passivation layer

PAS and the counter electrode CT is

connected to the reference electrode layer ST via a
through hole TH formedin the passivation

layer
PAS,the gate insulation

layer
GI and the

organic
insulation

layer
O-PAS.

[0401] Due to such a constitution of this embodiment, holding capacity is formed between the

pixel electrode PX and the reference electrode layer
ST via the organic insulation layer

O-PAS

having small dielectric constant. Since it 1s unnecessary to increase the area of the pixel electrode

PX for forming the holding capacity, the numerical aperture is enhanced. Further, since the area

of the reference electrode layer
ST is large, the feeding resistance can be reduced.

[0402] Further, in the above-mentioned twenty-ninth embodiment and the thirtieth embodiment,

the reference electrode
layer

ST may be formedin the extension direction of the gate line GL such

that the reference electrode layer
ST is arranged parallel

to the gate line GL and overlaps the region

wherethe
pixel

electrode PX and the counter electrode CT are formed.

[0403] Due to such a
constitution, the parasitic capacity formed between the gate line layer GL

and the reference electrode
layer

ST can be reduced, the increase of the
holding capacity

is

suppressed, and the potential
can be stabilized.

[0404] Further, in the above-mentioned twenty-ninth embodiment and the thirtieth embodiment,

the reference electrode layer
ST may be formedin a

region
ofthe first substrate SUB1 which

includes the region wherethe gate line layer GL, the drain line layer DL, the pixel electrode PX

and the counter electrode CT are formed.

[0405] Due to such a
constitution, since the reference electrode layer

ST is formed of a so-called

matted electrode, the
feeding

resistance can be further reduced and the limitation
imposed

on the

feeding direction can be eliminated. Further, by increasing
a

layer thickness of the organic

insulation
layer O-PAS, the influence of the reference electrode

layer
ST to the

liquid crystal

driving electric field can be reduced. Colorfilters may be used in
place of the organic insulation

layer
O-PAS. Further, when an overcoat

layer
is formed over the color filters, it is desirable to

form the reference electrode layer
ST below the colorfilter layer.

[0406] FIG. 51 is a
plan view of the vicinity of one

pixel of an IPS type liquid crystal display

device for schematically explaining the pixel constitution of the thirty-second embodimentof the

present invention and FIG. 52 is a cross-sectional view taken along
a line V-V in FIG. 51. In this

embodiment,
a counter electrode CT is formed over an

organic insulation layer
O-PAS and extends

to a
neighboring pixel region by crossing the drain line DL and is connected to a reference
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electrode layer of the neighboring pixel region via a
through hole TH formed in the organic

insulation layer
O-PAS.

[0407]
Due to such a constitution of this embodiment,

even when the through hole TH is

insufficiently formed, feeding electricity is performed through the reference electrode layer
ST

from the
neighboring pixel

side.

[0408] FIG. 53 1s a cross-sectional view taken along
a line V-V in FIG. 51 of the vicinity of one

pixel
of an IPS typeliquid crystal display

device for
schematically explaining

the
pixel

constitution

of the thirty-third embodiment of the present invention. In this embodiment,
a counter electrode

CT is formedovera gate insulation
layer

GI and a
capacitive

electrode
layer

TED which crosses

one drain line DL and extendsto a
neighboring pixel region is formed over the organic insulation

layer
O-PAS. The counter electrode layer

CT is connected to a first reference electrode layer
ST

via a
through hole TH formed in the gate insulation layer

GI and the organic insulation layer
O-

PAS.

[0409]
Due to such a constitution of this embodiment,

even when the through hole TH is

insufficiently formed, feeding of electricity is performed from the neighboring pixel side to the

first reference electrode
layer

ST
through

the
capacitive

electrode
layer

TED. Further, by forming

the through holes which connect each counter electrode and each reference electrode in a
plural

numberfor every pixel,
the

reliability
of connection between electrode

layers
can be enhanced.

[0410] FIG. 54 is a cross-sectional view taken along
a line V-V in FIG. 51 of the vicinity of one

pixel
of an IPS type liquid crystal display

device for
schematically explaining

the
pixel

constitution

ofthe thirty-fourth embodiment ofthe present invention. In this embodiment,
a counter electrode

CT is formed over a
passivation layer

PAS and a
capacitive electrode layer

TED which crosses

one drain line DL and extendsto a
neighboring pixel region is formed over the organic insulation

layer
O-PAS. The counter electrode layer

CT is connected to a first reference electrode layer
ST

via a
through hole TH formed in the passivation layer PAS, the gate insulation layer

GI and the

organic insulation layer
O-PAS.

[0411]
Due to such a constitution of this embodiment,

even when the
through

hole TH is

insufficiently formed, feeding of electricity is performed from the neighboring pixel side through

the
capacitive

electrode
layer

TED.

[0412] FIG. 55 is a cross-sectional view taken along
a line V-V in FIG. 51 of the vicinity of one

pixel
of an IPS type liquid crystal display

device for
schematically explaining

the
pixel

constitution

ofthe thirty-fifth embodimentofthe present invention. In this embodiment,
a color filter layer

CF

is formed below thefirst reference electrode layer
ST of the thirty-fourth embodiment shown in

FIG. 54 and over the above-mentionedfirst substrate SUB 1.

[0413] Due to such a
constitution, in addition to the advantageouseffects obtained by the previous

embodiment, the color filter layer
CF is isolated from the liquid crystal layer due to the first

reference electrode layer
ST and hence, the contamination ofthe liquid crystal due to constituent
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material of the color filter layer
CF can be prevented.

[0414] FIG. 56 is a
plan view of the vicinity of one

pixel of an IPS type liquid crystal display

device for explaining
a modification of the embodiments shown in FIG.47 to FIG. 55. Thatis, the

through holes TH which connect the counter electrode CT and the reference electrode ST of each

pixel
are formed in a

plural
number for each

pixel
so that the

reliability
of connection between

these electrode layers
can be enhanced.

[0415] FIG. 57 is a
plan

view of the
vicinity

of one
pixel

of an IPS type liquid crystal display

device for schematically explaining the pixel constitution of the thirty-sixth embodiment of the

present invention and FIG.58 is a cross-sectional view taken
along

a line VI-VI in FIG. 57. In this

embodiment,
a counter electrode CT is formed over an

organic insulation layer
O-PAS suchthat

the counter electrode CT is arranged parallel
to the extension direction of a

gate line GL and

extends over a
neighboring pixel region. Further, in each pixel region, the counter electrode CT is

connected to a reference electrode ST in each pixel region via a
through hole TH formed in the

organic insulation layer
O-PAS.

[0416] Due to such a
constitution, holding capacity is formed at a

portion where the counter

electrode CT and the
pixel

electrode PX
overlap

each other and the gate insulation
layer

GI

constitutes a dielectric of the holding capacity. This constitution is suitable for increasing the

holding capacity.

[0417] FIG. 59 is a cross-sectional view taken along
a line VI-VI in FIG. 57 ofthe vicinity of one

pixel
of an IPS type liquid crystal display

device for
schematically explaining

the
pixel

constitution

ofthe thirty-seventh embodiment ofthe present invention. In this embodiment,
a counter electrode

CT is formed over a
gate insulation layer, for example, and a

capacitive electrode layer
TED is

formed over an
organic insulation layer

O-PAS such that the capacitive electrode layer
TED is

arranged parallel
to the extension direction of a

gate line GL and extends over a
pixel region

disposed close to the organic insulation layer
O-PAS. In each pixel region, the counter electrode

CT is connected to a reference electrode layer
ST via a

through hole TH formedin the organic

insulation
layer

O-PASand a
gate insulation

layer
GI in a

penetrating
manner.

Further, holding

capacity is formed at a
portion where the capacitive electrode layer

TED andthe pixel electrode

layer
PX

overlap
each other.

[0418] Due to such a
constitution, the gate insulation layer GI constitutes a dielectric of the holding

capacity
and forms a

comb-shaped pixel
electrode.

[0419] FIG. 60 is a
plan view ofthe vicinity of one

pixel of a modified IPS type liquid crystal

display device for schematically explaining the pixel constitution of the thirty-eighth embodiment

of the present invention, FIG. 61 is a cross-sectional view taken along
a line VII-VII in FIG. 60,

and FIG. 62 is a cross-sectional view taken along
a line VIII-VII in FIG.60. In this embodiment,

a
pixel electrode PX is formed over a

gate insulation layer
GI in a so-called herringbone shape.

A

source electrode SD1 is formed overthe gate insulation layer
GI and a

pixel electrode overlaps the
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source electrode SD1. A counter electrode CT is formed over an
organic insulation layer

O-PAS

and is connected to a reference electrode layer
ST via a

through hole TH2 thus forming holding

capacity between the counter electrode CT and the above-mentionedpixel electrode PX.

[0420] Due to such a constitution of this embodiment, the gate insulation layer
GI constitutes a

dielectric of the
holding capacity

and hence, the reduction of
holding capacity brought

about
by

forming the pixel electrode in a
herringbone shape

can be increased.

[0421] FIG. 63 is a cross-sectional view taken
along

a line VII-VII in FIG. 60 of the
vicinity

of

one
pixel of a modified IPS type liquid crystal display device for schematically explaining the

pixel
constitution of the

thirty-ninth
embodiment of the present invention. In this embodiment,

a

source electrode SD1 is formed overa
gate insulation layer

GI and is connectedto a
pixel electrode

PX formed over a
passivation layer

PAS via a
through hole TH1. This embodimentis similar to

the embodiment shownin FIG. 61 with respect to other constitutions.

[0422] Due to such a
constitution, the gate insulation layer

GI constitutes a dielectric of holding

capacity.

0423] FIG. 64 is a
plan view of a thin film transistor TFT

portion of a modified IPS type liquid

crystal display
device for

schematically explaining
an essential part of the

pixel
constitution of the

fortieth embodimentofthe present invention. In this embodiment, holding capacity
can be adjusted

by changing
an area of a source electrode SD1 ofthe thin film transistor TFT formed overa

gate

insulation layer GI.

[0424] The
holding capacity

can be
adjusted

in other embodiments of the present invention
using

such a
concept.

[0425] FIG. 65 is a
plan view of the vicinity of one

pixel of a modified IPS type liquid crystal

display device for schematically explaining
an essential part of the pixel constitution of the forty-

first embodimentof the present invention and FIG.66 is a cross-sectional view taken along
a line

IX-IX in FIG. 65. In this embodiment,
a

pixel electrode PX Is formed over a
gate insulation layer

GI in a so-called herringbone shape.
A source electrode SD1 is formed over the gate insulation

layer
GI and a

pixel
electrode

overlaps
the source electrode SD1. A reference electrode is formed

below an
organic insulation layer

O-PAS and this reference electrode constitutes a

reference/counter electrode
layer

ST/CT which also functions as a counter electrode.
Holding

capacity is formed between the reference/counter electrode layer ST/CT andthe pixel electrode

PX.

[0426] Due to such a constitution ofthis embodiment, it is possible
to obtain a

liquid crystal display

device which can render the formation of the counter electrode layer
CT unnecessary, can

largely

reduce the feeding resistance with respect to the holding capacity and prevents the reduction of

numerical aperture of the pixel.

[0427] Further, the reference/counter electrode layer ST/CT is formed in the extension direction

of the gate line GL such that the reference/counter electrode layer ST/CTis arranged parallel
to
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the gate line GL, for example, and overlaps
a

region where the pixel electrode PX is formed.

[0428] Due to such a
constitution, it is unnecessary to

provide
an

independent reference/counter

electrode layer for every pixel
so that capacity between the gate line layer

GL and the

reference/counter electrode layer ST/CT can be reduced, the increase of parasitic capacity
can be

suppressed,
and the

potential
can be stabilized.

[0429] Further, the reference/counter electrode layer ST/CT is formed over the whole region of

the first substrate SUB1
including

a
region

wherethe gate line GL, the drain line DL and the
pixel

electrode PX are formed.

[0430]
Due to such a

constitution, the reference/counter electrode
layer

ST/CT constitutes a so-

called matted electrode and hence, feeding resistance is further reduced and the limitation imposed
on the feeding direction can be eliminated.

[0431] FIG. 67 is a cross-sectional view taken along
a line [X-[X in FIG. 65 ofthe vicinity of one

pixel of a modified IPS type liquid crystal display device for schematically explaining
an essential

part of the pixel constitution of the forty-second embodiment of the present invention. In this

embodiment,
a

pixel electrode PX is formed over a
gate insulation layer

GI in a so-called

herringbone shape.
A source electrode SD1 is formed over the gate insulation

layer
GI and a

pixel

electrode overlaps the source electrode SD1. This embodiment corresponds
to a constitution which

is formed
by wholly

or
partially removing

an
organic

insulation
layer

O-PAS below the
pixel

electrode PX from the constitution shown in FIG. 66.

[0432]
Due to such a

constitution, the
strength

of an electric field
generated

between the
pixel

electrode PX and the reference/counter electrode layer ST/CT can be increased so that the driving

voltage
can be reduced.

[0433] FIG. 68 is a
plan view of the vicinity of one

pixel of a modified IPS type liquid crystal

display device for schematically explaining
an essential part of the pixel constitution of the forty-

third embodimentof the present invention and FIG. 69 is a cross-sectional view taken along

a

line

X-X in FIG. 68. In this embodiment,
a counter electrode layer

CT is formed over an
organic

insulation
layer

O-PAS and a connection line GLL which is
arranged parallel

to the extension

direction of a
gate line GL and is connected to a

pixel electrode PX
disposed close to the counter

electrode CT is formed over the counter electrode
layer

CT.

[0434] FIG. 70 is a cross-sectional view taken along
a line X-X in FIG. 68 of the vicinity of one

pixel
of a modified IPS type liquid crystal display

device for
schematically explaining

an essential

part of the pixel constitution of the forty-fourth embodiment of the present invention. In this

embodiment,
a connection line GLL whichis arranged parallel

to the extension direction of a
gate

line GL and is connected to a
pixel electrode layer

PX
disposed close to a counter electrode layer

CT is formed between the counter electrode layer
CT and an

organic insulation layer
O-PAS.

[0435]
Due to such constitutions of the forty-third embodimentand the forty-fourth embodiment,

even when a
through hole TH is formedinsufficiently, feeding of electricity is performed from a
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neighboring pixel side through
a conductive layer. Further, by forming the through holes TH which

connect each counter electrode layer
CT and the each reference electrode ST in a

plural number

for every pixel, the reliability of connection between these electrode layers
can be enhanced.

[0436] FIG. 71 is a
plan view of the vicinity of one

pixel of a modified IPS type liquid crystal

display
device for

schematically explaining
an essential part of the

pixel
constitution of the

forty-

fifth embodimentof the present invention and FIG.72 is a cross-sectional view taken along

a

line

XI-XI in FIG. 71. In this embodiment, the
liquid crystal display

device is
provided

with a

reference/counter electrode layer ST/CT which functions as a reference electrode layer and also as

a counter electrode and a
portion

of an
organic

insulation
layer

O-PASin a
pixel region

is removed.

[0437] FIG. 73 is a cross-sectional view taken along
a line XI-XI in FIG. 71 ofthe vicinity of one

pixel of a modified IPS type liquid crystal display device for schematically explaining
an essential

part of the pixel constitution of the forty-sixth embodiment of the present invention. In this

embodiment,
a counter electrode CT is formed over an

organic insulation layer
O-PAS and a

portion of the organic insulation layer
O-PAS within a

pixel region is removed.

[0438] Due to the constitutions of the forty-fifth embodiment and the forty-sixth embodiment, it

is
possible

to form a
plurality

of
regions

which differ in
driving voltage

within the
pixel region

so

that the liquid crystal display device can obtain a multi-domain effect.

[0439] FIG. 74 is a
plan

view of the
vicinity

of one
pixel

of another modified IPS type liquid

crystal display device for schematically explaining
an essential part of the pixel constitution of the

forty-seventh
embodiment of the present invention and FIG. 75 is a cross-sectional view taken

along
a line XII-XII in FIG. 74.

[0440]
In this embodiment,the liquid crystal display device is constituted as follows. Thatis, liquid

crystal is filled in a gap which is defined by
a first substrate SUB1 and a second substrate SUB2

which face each other in an
opposed

manner. On an inner surface ofthe first substrate,
at least a

plurality of gate lines which extendin the first direction and are
arranged

in
parallel

to each other,
a

plurality of drain lines which extend in the second direction crossing the gate lines and are

arranged parallel
to each other,

a
plurality

of
switching

element which are
provided

to
crossing

portions of the gate lines and drain lines, pixel electrode which are driven by the switching

elements, and counter electrodes which generate electric fields for
driving pixels

betweenthe
pixel

electrodes and the counter electrodes are formed. Pixel regions
are constituted of a

plurality of

pixel
electrodes.

[0441] Further, with respect to the shapes of these electrodes, the pixel electrode PX maybe

formedin a
planar shape and the counter electrode CT may be formed in a

herringboneshape. That

is, in this embodiment, the electrodes may be configured
to have shapes opposite

to the shapes of

electrodes shownin FIG. 60, FIG. 65, FIG. 68 or FIG. 71. In this case, it is possible
to shield a

leaked electric field from the gate line GL and the drain line DL
bythe counter electrode CT so

that the further enhancement of image qualities
can be realized.
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[0442] Further, in this embodiment, between the electrode forming layer which is constituted of

the gate line GL, the drain line DL, thin film transistor TFT, and the pixel electrode PX
including

the pixel regions of the first substrate SUB1 and the first substrate SUBI side, the reference

electrode layer
ST which is insulated by the first insulation layer

O-PAS1 with respect to the

electrode forming
layer

is formed.

[0443] With respect to the electrode forming layer,
over the organic insulation layer O-PAS1, the

gate line GL, the gate insulation
layer GI, the

passivation layer
PAS,the second

organic
insulation

layer O-PAS2 and the counter electrode CT are laminated in this order. The counter electrode layer

CTis shared
by

a
pixel region disposed

close to the
pixel region

in the extension direction of the

gate line GL and a
pixel region disposed close to the pixel region

in the extension direction of

drain line DL. Then, the counter electrode layer
CT is connected to the reference electrode layer

ST via a
through hole TH which penetrates the second organic insulation layer O-PAS2, the

passivation layer PAS, the gate insulation layer
GI and the first organic insulation layer O-PAS1,

thus forming holding capacity of the pixel between the pixel electrode PX and the reference

electrode layer
ST.

[0444]
Dueto the constitution of this embodiment, it is

possible
to shield

leaking
of electric field

from the gate line GL and the drain line DL
using the counter electrode CT and hence, the further

enhancement of
image qualities

can be realized.

[0445] FIG. 76 is a cross-sectional view taken along
a line XI-XII in FIG. 74 of the vicinity of

one
pixel

of another modified IPS type liquid crystal display
device for

schematically explaining
an essential part of the pixel constitution of the forty-eighth embodimentofthe present invention.

This embodiment includes a
capacitive electrode layer

TED which is connected to a reference

electrode layer
ST via through hole TH below a

pixel electrode PX andis arranged betweena first

organic insulation layer
O-PAS1 and a

gate insulation layer
GI.

[0446]
Dueto such a

constitution, holding capacity
can be increased and adjusted by changing

an

area of the capacitive electrode layer
TED.

[0447] FIG. 77 is across-sectional view taken
along

a line XTI-XII in FIG. 74 of the
vicinity

of one

pixel of another modified IPS type liquid crystal display device for schematically explaining
an

essential part of the
pixel

constitution of the
forty-ninth

embodiment of the present invention. In

this embodiment,
a

portion of a first organic insulation layer O-PAS1 which forms holding

capacity
below a

pixel
electrode PX is removed.

[0448] In such a
constitution, due to devoid ofthe organic insulation layer having small dielectric

constant, the holding capacity formed betweenthe pixel electrode PX andthe reference electrode

layer
ST can be increased.

[0449] FIG. 78 is a cross-sectional view taken along
a line XII-XII in FIG. 74 ofthe vicinity of

one
pixel of another modified IPS type liquid crystal display device for schematically explaining

an essential part of the pixel constitution of the fiftieth embodiment of the present invention. In
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this embodiment,
a

portion of a second organic insulation layer
O-PAS2 which is disposed above

a
pixel electrode PX and below a counter electrode CT is removed.

[0450] Also in this embodiment, due to devoid of the organic insulation layer having small

dielectric constant, the holding capacity formed between the pixel electrode PX and the reference

electrode
layer

ST can be increased.

[0451] FIG. 79 is a cross-sectional view taken along
a line XII-XII in FIG. 74 ofthe vicinity of

one
pixel

of another modified IPS type liquid crystal display
device for

schematically explaining
an essential part of the pixel constitution of the fifty-first embodimentof the present invention. In

this embodiment,
a

capacitive
electrode

layer
TED is formed between a

gate insulation
layer

GI

and a first organic insulation layer
O-PAS1 which are

disposed below a
pixel electrode PX. This

capacitive electrode layer
TED is connected to a counter electrode layer

CT at a
position

not shown

in the drawing. Further, the capacitive electrode TED maybe formed parallel
to the extension

direction of the gate line GL andis shared in commonbythepixels.

[0452]
Due to such a

constitution, the holding capacity
can be increased or

adjusted by changing
an area of the capacitive electrode TED.

[0453] Embodiments of other constitutional
portions

of the
liquid crystal display

device of the

present invention are
explained hereinafter.

[0454] FIG. 80 is an
explanatory

view of the substrate constitution of the
liquid crystal display

device of the present invention. The liquid crystal display device PNL is constituted by laminating

the first substrate SUB1 and the second substrate SUB2
having

a size smaller than that ofthefirst

substrate SUB1 to each other by way ofthe liquid crystal.
On oneside ofthefirst substrate SUB1

and anotherside ofthe first substrate SUB1 which is disposed close to one
side, terminal regions

(drain-line-side terminal region TMD, gate-line-side terminal region TMG)
are formed. An

effective display region is provided
to the most

portion of the second substrate SUB2 which is

overlapped
to the first substrate SUB1.

[0455] FIG. 81 is an
explanatory view showing

a state in which a
tape carrier package loading

a

driving
circuit thereon is mounted on the first substrate SUB1 at the terminal

regions.
A

plurality

of tape carrier packages
TCP

(tape carrier packages for driving drain lines which load drain-line

driving
circuit

chips CH2, tape carrier
packages

for
driving gate lines which load

gate-line driving

circuit chips CH1)
are

respectively mounted on the drain-line-side terminal region
TMD and the

gate-line-side
terminal

region
TMG.

[0456] FIG. 82 is an
explanatory view showing

a state in which driving circuit chips
are

directly

mountedonthefirst substrate SUB1 at the terminal regions.
A

plurality of drain-line driving circuit

chips
CH2 are mounted on the drain-line-side terminal region

TMD and a
plurality of gate-line

driving circuit chips
CH1 are mounted on the gate-line-side terminal region

TMG.This mounting

method is referred to as a FCA method (or
a CPG

method).

[0457] FIG. 83 is an
explanatory view showing

an
arrangement example

of
liquid crystal filling
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ports through which liquid crystal is filled into a gap defined by
two substrates and is sealed

thereafter. In this example,
two

liquid crystal filling ports INJ are formed in a side on which the

driving circuit chips
are not mounted. The number and mounting positions of the liquid crystal

filling ports INJ are determined correspondingto the size of the liquid crystal display device PNL

and may beone, three or more.

[0458] FIG. 84 is a schematic cross-sectional view of the liquid crystal display device of the

present invention. On an inner surfaceofthefirst substrate SUB1, the reference electrode
layer

ST

is formed and the organic insulation layer O-PAS is formed over the reference electrode layer ST.

Other
layers

and electrodes are omitted from the
drawing.

The
liquid crystal

LC is sealed between

the first substrate SUB1 and the second substrate SUB2 and a
periphery of the effective display

region is sealed by
a

sealing member.

[0459] FIGs. 85A -85C are
plan views for schematically explaining the terminal regions of the

gate driving circuit which is mounted in a
tape carrier package method.In FIG. 85A to FIG. 85C,

terminals of the driving circuit chip
CH1 which are loaded on the tape carrier package

TCP are

connected to terminal portions of the gate lines which are
pulled

out to the first substrate SUB1

side. The connection to the reference electrode ST is
performed by removing

the
organic

insulation

layer
O-PAS. Portions where the organic insulation layer

O-Pas is removed are indicated by
XP.

FIG. 85A indicates a state in which the
removing portions

XP are
arranged

at the outside of the

sealing member SL and below the tape carrier package TCP.

[0460] FIG. 85B showsa state in which the
removing portion

XP of the
organic

insulation
layer

O-PASis disposed
at the outside of the sealing member SL and at

positions away from the tape

carrier package
TCP. Further, FIG. 85C showsa state in which the removing portion

XP of the

organic insulation layer
O-PASis arrangedat the inside of the sealing memberSL.

[0461] FIGs. 86A -86Bare
plan views for schematically explaining the terminal region

on which

the driving circuit chip is mounted by
a FCA method. FIG. 86A indicates a state in which the

organic insulation layer
O-PAS is removedat the outside of the sealing member SL and a

feeding

terminal of the
driving

circuit
chip

for the reference electrode
layer

is connected at this
removing

portion
XP. FIG. 86B showsa state in which the organic insulation layer

O-PASis removedat the

inside of the seal member SL and the
feeding

terminal of the
driving

circuit
chip

for the reference

electrode layer is connected at this removing portion
XP. It is desirable that a width of a

feeding

line to the reference electrode
layer

is
larger

than a width of other
signal

lines for
reducing

the

feeding resistance.

[0462] FIGs. 87A
-

87B are
plan views for schematically explaining the terminal region when a

method in whichelectricity 1s fed from a reference potential generation circuit disposed
in a control

circuit of the liquid crystal display device to a
using flexible printed circuit board or the like is

adopted.
A reference electrode feeding line STL is formed on the flexible printed circuit board

FPC and
electricity is fed to a terminal of the reference electrode which is pulled

outto the first
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substrate SUB1 via the flexible printed circuit board FPC from the reference potential generation

circuit disposed
in the control circuit of the liquid crystal display device. FIG. 87A shows a case

in which this feeding methodis adopted
in the tape carrier package mounting method and FIG.

87B shows a case in which this feeding method is adopted
in a FCA method. In this manner, by

performing
the

feeding
of
electricity

to the reference electrode
layer

ST
using

the flexible
printed

circuit board FPC without going through the driving circuit chip
CH1 so that the feeding of

electricity
can be

performed
with the further lower

feeding
resistance. In the

drawing,
GDL

indicates a feedingline
to the gate line.

[0463] FIG. 88 is a schematic
plan

view of the
liquid crystal display

device for
explaining

the first

example for forming the feeding terminal to the reference electrode. In both ofthe vertical field

method and the IPS method (including the modified IPS method and other modified IPS
method),

a
periphery of the reference electrode ST is patterned thus forming lead terminals STT and feeding

of electricity
to the reference electrode ST is performed using constitutions shownin FIG. 84 to

FIG.87.

[0464] FIG. 89 is a schematic plan view ofthe liquid crystal display device for explaining
a second

example
for

forming feeding
terminals to the reference electrode and FIG. 90is a cross-sectional

view of an essential part showing
a

portion
A in FIG. 89 in an

enlarged
manner.

Particularly
in the

vertical field method
having

commonelectrodes at the second substrate SUB2 side, connection

portions STC are formed on corner
portions of the reference electrode ST by patterning and the

common electrode ST is connected to the reference electrode ST at the connection
portions

STC

by
means ofa conductive paste AG. The feeding

of
electricity

to the reference electrode ST is

performed by the commonelectrode.It is not
always necessary to

provide the connection portion

STC at all corner
portions of the reference electrode ST and may be formed atone, two or three

comer
portions of the reference electrode ST.

[0465] FIG. 91 is a schematic cross-sectional view of the liquid crystal display device for

explaining
a third example of the formation of a

feeding terminal to the reference electrode and

FIG. 92 is a cross-sectional view of an essential part which showsthe
feeding

terminal
portion

in

FIG. 91 in an
enlarged

manner. The feeding terminal STT to the reference electrode ST may be

formed
separately

from the formation of the reference electrode ST. Further, the
feeding

terminal

STT may be pulled
out as a line which is connected with other line such as the gate line or the

drain line at the inside of the seal SL. Here, the connection resistance of both lines are taken into

account. The above-mentioned constitution is suitable when the contact resistance between the

feeding terminal STT andthe reference electrode ST formed of a
transparent electrode made of

non-Al-based metal (metal of high melting point such as
Cr, Mo, Ti, Ta, W, Zr or the like,

or
alloy

thereof) is low. Here, the feeding terminal STT may be formed of a
transparent conductive film

(ITO,
IZO orthelike).

[0466] FIG. 93 is a schematic cross-sectional view ofa liquid crystal display device for explaining
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a fourth example of the formation of the feeding terminal to the reference electrode. When the

contact resistance between the feeding terminal STT andthe reference electrode STis high,it is

preferable
to connect them using

an
auxiliary connection line STT'. For

example, when the feeding

terminal STT is made of Al, the auxiliary connection line STT' made of non-Al-based metal is

used. Further, when the
auxiliary

connection line STT' is also formed of a
transparent conductive

film and also when the Al-based feeding terminal STT and the reference electrode ST are
directly

connected to each other, different from usual
signal lines, it is

possible
to

perform
the

multiple-

point feeding of electricity and hence, the constitution shown in FIG. 93is available.

[0467] FIG. 94 is a schematic cross-sectional view of the
liquid crystal display

device for

explaining
a constitutional example of an outer

periphery
ofan effective display region when the

organic insulation layer formed on the first substrate is formed of a color filter CF. When the

organic insulation layer is formed of the color filter CF, the color filter material CF1 of three

primary colors (R, G, B)
or the color filter material CF1 formed ofat least one of these colors and

the color filter material CF2 formed of at least other color are laminated to the outer
periphery of

effective display region. With such a constitution,it is possible
to form a

light shielding layer
on

the outer
periphery

of the effective
display region. Further, when two colorfilter materials are

laminated to the outer
periphery of the effective display region,

one colorfilter material CF1 is red

(R)
and the other color filter material CF2 is green (G)

or blue
(B).

The color filter material R

absorbs light other than red (R) light. Accordingly, by combining colorfilter material G or B which

absorb red
(R)

with the color filter material R, the color filter CF can absorb
lights

of
respective

colors R, G, B.

[0468] FIG. 95 is a schematic cross-sectional view of the liquid crystal display device for

explaining another constitutional example of the outer
periphery of the effective display region

when the organic insulation layer formed onthe first substrate is formed ofthe colorfilter. Thatis,

this example showsa case in which the colorfilter CF2 which is explained
in

conjunction with

FIG. 94 is laminated to the sealing portion
SL and an outer

peripheral portion thereof. Further,
to

protect the whole color filter
layer including

the colorfilter
layers (CF 1, CF2)

and the effective

display region, it is preferable
to form an overcoat

layer
OC over the color filter layer (CF, CF1,

CF2).

[0469] FIG. 96 is a schematic cross-sectional view of the liquid crystal display device for

explaining
a constitutional

example
in which a color filter is formed overall of a

sealing portion,
an outer

peripheral portion thereofand an effective display region. Also in this case,
it is preferable

to form an overcoat
layer

OC overthe colorfilter layer
CF which coversall of the sealing portion,

the outer
peripheral portion thereof and the effective display region.

[0470] FIGs. 97A
—

97B are
explanatory views of an

aligning method in
mounting driving circuits

to various types of lead terminals and feeding terminals formed on

a

first substrate. FIG. 97A

shows a case in which a
tape carrier package is used and FIG. 97B showsa case in which a FCA
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method is adopted.
In FIG. 97A and FIG. 97B, whena colorfilter CF is provided also outside the

sealing member,it is preferable
to form removing portions

XP in the color filter CF in the vicinity

of alignment marks AM for achieving the alignment of a
tape carrier package

TCP which mounts

a
driving circuit chip

CH1 thereon or a
driving circuit chip

CH1 ofFCA with various types of lead

terminals and
feeding

terminals formed on the first substrate. Due to such a
constitution, the

generation of an error at the time of performingthe optical recognition of the alignment marks AM

is
prevented

so that the
mounting accuracy is ensured.

[0471] FIG. 98 is a schematic cross-sectional view of a
liquid crystal display device which is

configured
to

prevent electrolytic
corrosion of a reference electrode

layer
formed on

a

first

substrate. To prevent electrolytic corrosion ofthe reference electrode layer
ST outside a

sealing

member SL, the reference electrode layer
ST

including end portions thereof is covered with an

organic insulation layer
O-PAS.

[0472] FIG. 99 is a schematic plan view for explaining
an

example of the formation of a color

filter when an
organic insulation layer formed on

a

first substrate is made of the color filter. As

shownin FIG. 99, the color filter CF may be formed only
at an innerside of a

sealing member SL.

The colorfilter CF contains a
large quantity

of
pigment

or
dye

to
perform

a function of
selecting

wavelength of light. Accordingly, the color filter CF has a
tendency of exhibiting higher

hygroscopic property comparedto
a colorless

organic
insulation

layer.

[0473] When the color filter CF is disposed
in a

region outside the sealing member SL which

exhibits
high temperature and

high humidity,
the colorfilter CF in the

region
absorbs moisture and

swells so that wrinkles are
generated and hence, there is a

possibility that lead lines and feeding

lines which are formed overthe colorfilter CF are disconnected. To prevent such a
phenomenon,

the color filter CF is formed only
at the inside of the sealing memberSL.

[0474] FIG. 100 is a schematic plan view served for explaining
an

example of the formation of a

color filter when an
organic insulation layer formed onthefirst substrate is made ofthe colorfilter.

Compared
to the constitution explained

in
conjunction with FIG. 99, in this example, the reference

electrode
layer

ST is formed such that the reference electrode
layer

ST is extended to the outside

of the sealing member SL. Further, in this example,
to prevent the short-circuiting between the

reference electrode
layer

ST and the
scanning signal

line or the like, portions
of the reference

electrode layer ST on which the color filter CF is not formed are covered with an overcoat
layer

OC. Dueto such a
constitution, the above-mentioned

short-circuiting
can be

surely prevented.

[0475] FIG. 101 is a schematic plan view served for explaining another constitutional example
in

which the organic insulation layer formed on the first substrate is constituted of the colorfilter.

Whenthe color filter layer
CF is formed only

in the inside of the effective display region of the

first substrate SUB1, the reference electrode layer
ST is also formed only

in the inside of the

effective display region. Here, the reference electrode layer
ST may be stuck out from the color

filter CF
provided that the reference electrode layer

ST does not cross other lines.
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[0476] FIG. 102 is a schematic plan view servedfor explainingstill another constitutional example

in which the organic insulation layer formed on the first substrate is constituted of the colorfilter.

Compared
to the case shown in FIG. 101, the reference electrode layer

ST is formed such that the

reference electrode layer
ST is stuck out from the color filter CF without crossing otherlines in

this
example

as shown in FIG. 102. Further,
as shown in FIG. 102,

an overcoat
layer

OC is formed

such that the overcoat
layer

OC covers the color filter CF and the reference electrode ST.

[0477] FIG. 103 is a schematic cross-sectional view for
explaining

one
arrangement example

in

which the liquid crystal display device of the present invention is used as a transmission type

display
module. On a back surface of the first substrate SUB1 of the

liquid crystal display
device

which is formed by laminating the first substrate SUB1 and the second substrate SUB2 to each

other,
a

backlight
BL is mounted. This arrangement example is a

typical constitution of the

transmission type display module. Illumination light
L1 from the backlight

BL is modulated by

the liquid crystal display device whenthe light
L1 passes through the liquid crystal display device

andis irradiated from the second substrate SUB2side.

[0478] FIG. 104 is a schematic cross-sectional view for explaining another arrangement example

in which the
liquid crystal display

device of the present invention is used as a transmission type

display module. On a front surface of the second substrate SUB2 of the liquid crystal display

device which is formed
by

laminating
the

first substrate SUB1 and the second substrate SUB2 to

each other,
a front light

FL is mounted. Iumination light
L1 from the front light

FL is modulated

by
the

liquid crystal display
device when the

light
L1 passes through

the
liquid crystal display

device andis irradiated from the first substrate SUB1 side.

[0479] FIG. 105 is a schematic cross-sectional view for explaining the first arrangement example

in which the liquid crystal display device of the present invention is used as a reflection type

display module. A reference electrode ST which is provided
to the first substrate SUB1 of the

liquid crystal display device which is formed by laminatingthe first substrate SUB1 and the second

substrate SUB2 to each other is formed of a reflective metal layer.
An external light

L2 which is

incident on the second substrate SUB2is reflected on the reference electrode ST and the
light

L2

which is irradiated from the second substrate SUB2 side is modulated in accordance with an

electronic latent
image

formed in the
liquid crystal display

device when the
light

L2 passes through

the inside of the liquid crystal display device.

[0480] FIG. 106 is a schematic cross-sectional view for
explaining

the second arrangement

example
in which the liquid crystal display device of the present invention is used as a reflection

type display module. On a front surface of the second substrate SUB2 ofthe liquid crystal display

device which is formed by laminating the first substrate SUB1 and the second substrate SUB2 to

each other,
a front light

FL is mounted. Light
L2 irradiated from the front light

FL is reflected on

a reference electrode ST which is constituted of a reflective metal layer provided
to an inner surface

of thefirst substrate SUB

1

andis irradiated from the second substrate SUB2 side throughthe front
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light
FL. The light

L2 is modulated by the liquid crystal display device when the light
L2 passes

through the inside of the liquid crystal display device.

[0481] FIG. 107 is a schematic cross-sectional view for explaining the third arrangement example

in which the liquid crystal display device of the present invention is used as a reflection type

display
module. On a front surface of the second substrate SUB2 of the

liquid crystal display

device which is formed by laminating the first substrate SUB1 and the second substrate SUB2,a

reflection
layer

RT is mounted. An external
light

L2 incident from the first substrate SUB1 is

reflected on the reflection layer
RT andis irradiated from the first substrate SUB1 side. The light

L2 is modulated
by

the
liquid crystal display

device when the
light

L2 passes through
the inside

ofthe liquid crystal display device.

[0482] FIG. 108 is a schematic cross-sectional view for explaining the fourth arrangement example

in which the liquid crystal display device of the present invention is used as a reflection type

display module. A common electrode CT which is formed on an inner surface of the second

substrate SUB2 of the liquid crystal display device which is formed by laminating the first

substrate SUB1 and the second substrate SUB2 is constituted of a reflective metal layer.
An

external
light

L2 incident from thefirst substrate SUB1 is reflected on the common electrode CT

andis irradiated from thefirst substrate SUB1 side. The light
L2 is modulated by the liquid crystal

display
device whenthe

light
L2 passes through

the inside of the
liquid crystal display

device.

[0483] FIG. 109 is a schematic cross-sectional view for explaining the fifth arrangement example

in which the
liquid crystal display

device of the present invention is used as a reflection type

display module. On a back surface ofthe first substrate SUB1 ofthe liquid crystal display device

which is formed bylaminating the first substrate SUB1 and the second substrate SUB2,
a front

light
FL is mounted. Further,

a common electrode CT which is formed on an inner surface of the

second substrate SUB2 is constituted of a reflective metal layer.
An external light

L2 incident on

the first substrate SUB1 from the front light
FL is reflected on the commonelectrode CT and is

irradiated from thefirst substrate SUB1 side after passing through the front light
FL. The light

L2

is modulated
by

the
liquid crystal display

device when the
light

L2 passes through
the inside of

the liquid crystal display device.

[0484] FIG. 110 is a schematic cross-sectional view for
explaining

one
arrangement example

in

which the liquid crystal display device of the present invention is used as a transmission/reflection

type display
module. A reference electrode ST whichis

provided
to the first substrate SUB1 of the

liquid crystal display device formed by laminating the first substrate SUB1 and the second

substrate SUB2 is constituted of a reflective metal layer and includes partial apertures (slit holes

or dot holes) corresponding
to

respective pixels.

[0485] When the liquid crystal display device is operated
in a reflection type mode,

an external

light
L2 incident from the second substrate SUB2is reflected on the reference electrode ST andis

irradiated from the second substrate SUB2. Whenthe liquid crystal display device is operated
in a
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transmission type mode, light
L1 irradiated from the backlight

BL mounted on a back surface of

the first substrate SUB1 passes through the apertures of the reference electrode ST andis irradiated

through the second substrate SUB2. Wheneither one ofthe light
L2 or the light

L1 passes through

the inside of the liquid crystal display device, the light
L2 or L1 is modulated by the liquid crystal

display
device. Further,

a
semitransparent

reflection
layer may be used as the reference electrode

ST in
place of the reflective metal layer having apertures. Here, it is needless to say the liquid

crystal display
device can be

operated
in both modes, that is, the reflection mode and the

transmission mode.

[0486] FIG. 111 is a schematic cross-sectional view for
explaining

another arrangement example

in which the liquid crystal display device of the present invention is used as a

transmission/reflection type display module. A common electrode CT which is provided
to the

second substrate SUB2 ofthe liquid crystal display device formed by laminatingthefirst substrate

SUB1 andthe second substrate SUB2is constituted of a reflective metal layer and includespartial

apertures(slit holes or dot holes).

[0487] When the liquid crystal display device is operated
in a reflection type mode,

an external

light
L2 incident from the first substrate SUB1 is reflected on the commonelectrode CT andis

irradiated from the first substrate SUB1. When the liquid crystal display device is operated
in a

transmission type mode,
light

L1 irradiated from the front
light

FL mounted on a front surface of

the second substrate SUB2 passes through the apertures of the common electrode CT andis

irradiated
through

the first substrate SUB1. Wheneither one ofthe
light

L2 or the
light

L1 passes

through the inside of the liquid crystal display device, the light
L2 or L1 is modulated by

an

electronic image formedin the liquid crystal display device. Further,
a

semitransparent reflection

layer may be used as the common electrode CT in
place of the reflective metal layer having

apertures.

[0488] The present invention is not limited to the above-mentioned embodiments and

constitutional examples and various liquid crystal display devices can be constituted using the

constitution in which the reference electrodes are formed on the substrate side on which the

switching elements such as thin film transistors are formedas the basis.

[0489] Further, with respect
to the substrates used in the above-mentioned

respective substrates,

the substrate SUB1 may be formedof a
glass substrate.

[0490] Alternatively,
the substrate SUB1 may be formed ofa

plastic
substrate or a resin substrate.

[0491] In the present invention, the reference electrode layer
ST is formed in advance at the time

of producing the substrate or before delivering the substrate and hence, only the non-defective

substrate can be applied
so that the yield

rate is enhanced. Further, since it is unnecessary to form

the capacity forming portion with high accuracy, the throughput
can be enhancedandthe cost can

be reduced. Further, the films are formed before forming the TFT
layer,

a
manufacturing method

such as a
coating method whichis liable to generate foreign materials can be used and hence, the
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cost can be further reduced.

[0492] Although the structure which is formed by laminating the gate line GL, the gate insulation

film GI and the semiconductor layer
in this order has been explained

in the above-mentioned

respective embodiments, the structure may be formed by laminating them in the order of the

semiconductor
layer,

the gate insulation film GI and the gate line GL. Sucha structureis suitable

in a case that the semiconductor layer is formed of a
layer having crystalline property such as

polysilicon, CGS, SLS, SELAX or a
layer

formed of
single crystal.

[0493] Further, when the layer having crystalline property is used as the semiconductor layer,

further
advantages

can be realized. In the present invention, between the semiconductor
layer

and

the substrate, the reference electrode layer
ST

having
a

large
area which extends over the

substantially whole pixel region is formed. Although the ion implantation is performed
in a

step

for forming the switching element using the semiconductor layer having the crystalline property,

ions are
widely implanted covering regions other than the semiconductor layer. According

to the

present invention, the ion can be shielded with the reference electrode layer
ST and hence,it is

possible
to prevent the ion from reaching the substrate SUB1

whereby the substrate SUB1 is not

damaged
andthe

reliability
is enhanced.

[0494]
In the step for forming the semiconductor layer having crystalline property, there has been

known a method in which after
forming

an
amorphous semiconductor, laser beamsare

partially

irradiated to the amorphous semiconductor to
perform scanning

so that the semiconductoris fused

partially
due to heat of laser beams and

crystallized
to

impart
the

crystalline property
to the

semiconductor. For
example, SELAX, SLSand the like have been known.In such a

method, since

heat at a level which can fuse the semiconductor is added to the semiconductor, the heat of high

temperature is transmitted to the periphery of the fused portion. The inventors have found that the

strain and thermal stress are accumulated in the substrate SUB

1

dueto this heat of high temperature.

Further, the inventors of the present invention have found a new
problem that this stress

brings

about the disturbance in the polarization
state and lowers the contrastratio.

[0495] According
to the present invention, the reference electrode

layer
ST is formed between the

semiconductor layer and the substrate SUB1. Since the reference electrode layer
ST is broad

enough
to cover the most

portion
of the

pixel region,
extends over a

plurality
of

pixels
and is

conductive. Accordingly, the local high heat generated by laser beams can be instantly dispersed
so that it is

possible
to

prevent the
damage

and stress to the above-mentioned substrate and the

reduction of contrast
whereby high quality and high reliability

can be realized.

[0496] This advantageouseffect is an
advantageous effect which can be realized by providing the

conductive layer which extends over the substantially whole pixel region between the crystalline

semiconductor layer and the substrate. The present invention also discloses and claims this

constitution, that is,
an

image display device having the conductive layer which extends over the

substantially whole pixel region between the crystalline semiconductor layer and the substrate as
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the present invention.

[0497] Further, the above-mentioned respective embodiment shave been explained
in

conjunction

with the liquid crystal display device for the sake of explanation. However,
as can be clearly

understood from the explanation of the above-mentioned respective embodiments, with the use of

the technical concept disclosed
by

the present invention, the constitution
arranged

above the

substrate SUB1 can be applicable
to an

organic EL,
an

inorganic
EL or other imagedisplay device.

Accordingly, "liquid crystal display
device" in the claims discloses and claims the

image display

device in arange of equivalence. Further, in the same manner, "sandwiching liquid crystal between

a first substrate and a second substrate which face each other in an
opposed

manner"in claims of

this specification
means "a first substrate and a second substrate which are

arranged
to face each

other" in the liquid crystal display device which constitutes an
equivalent of the liquid crystal

display device.

[0498] As has been explained heretofore, according
to the present invention, by providing the

reference electrode layer functioning
as the feeding electrode which forms holding capacity for

activated or lit pixels
to the substrate side on which the switching elements are

formed, the

resistance to the
feeding

electrode can be reduced and,at the same
time, the reduction of numerical

aperture of the pixels
can be obviated thus realizing the active matrix type liquid crystal display

device
exhibiting high brightness

and
rapid driving.

[0499] Further, it is possible
to

provide the image display device which can
satisfy both of the

assurance of
holding capacity

and the enhancement of numerical aperture.

[0500] Still further, it is possible
to enhance the image qualities and the reliability of the image

display device which usesthe crystalline semiconductor.
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Whatis claimed is:

1. A
liquid crystal display device, comprising:

a first substrate;

a second substrate;

a
liquid crystal layer betweenthefirst substrate and the second

substrate, containing liquid crystal molecules;

a
gate line and a drain line;

a
pixel electrode and a counter electrode disposed betweenthefirst

substrate and the liquid crystal layer;

a
gate insulation layer formed on the gate line;

an
organic insulation layer disposed between thefirst substrate and the

liquid crystal layer;

a
switching element, connected to the gate line, including

a first electrode

connected to the drain line and a second electrode connected to the pixel electrode;

wherein the liquid crystal layer is driven by
an electric field generated

between the pixel electrode and the counter
electrode,

wherein the pixel electrode is formed betweenthe liquid crystal layer and

the organic insulation layer, and wherein the counter electrode is a
planar shape,

and the pixel electrode comprises
a slit having

a first portion, and the first portion

is not
parallel with the gate line and the drainline.

2. A
liquid crystal display device according

to claim 1,

wherein the counter electrode is connected to a common
layer and,

wherein the organic insulation layer is formed between the counter

electrode andthefirst substrate.

1/2
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3. A
liquid crystal display device according

to claim 2,

wherein the counter electrode is connected to the common
layervia a

through hole within the organic insulation layer.

4. A
liquid crystal display device according

to
claim3,

wherein the common
layeris

a
planar shape, and faces a

plurality of pixel

electrodes.

5. A
liquid crystal display device according

to claim 2,

wherein a
passivation layer is formed between the liquid crystal layer

and the pixel electrode contacted the second electrode, and

wherein the passivation layer is formed between the liquid crystal layer

and the drain line.

6. A
liquid crystal display device according

to claim 1,

wherein the counter electrode is a
planar shape, and the pixel electrode

comprises
a slit having the first portion and a second portion, and both of the

first portion and the second portion
are not

parallel with the gate line and the

drain line.

7. A
liquid crystal display device according

to claim 1,

wherein the gate insulation layer is formed between the counter electrode

andthe drain line.

8. A
liquid crystal display device according

to claim 1,

wherein the counter electrode connects to a connectionline.

2/2
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9.

10.

11.

12.

13.

A
liquid crystal display device according

to claim 8,

wherein the connection line is made of metal material.

A
liquid crystal display device according

to claim 9,

wherein the connection line is arranged parallel
to the extension direction

of the gate line.

A
liquid crystal display device according

to claim 10,

wherein the organic insulation layer is formed between the connection

line and the first substrate.

A
liquid crystal display device according

to claim 9,

wherein the connection line is directly contacted to the counter electrode.

A
liquid crystal display device according

to claim 12,

wherein the commonelectrodeis disposed between the connection line

and the liquid crystal layer.

3/2
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ABSTRACT OF THE DISCLOSURE

Image display device having
an electrode forming layer

which includesa
plurality of gate

lines,
a

plurality of drain lines,
a

plurality of switching elements and the a
plurality

of
pixel

electrodes, and
having

reference electrode
layer

between the electrode
forming layer

and a

substrate where the electrode forming layer formed thereon, and the reference electrode layer and

the electrode
forming layer

are insulated by insulating layer.
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FIG, 4
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FIG, 3
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FIG, 7
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FIG, 10
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FIG, 20
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FIG, 21
TH pX AL
 

 
 

 

  
 

  
 

 

ze
PFTTITIL

OL SP
PAS

BSS RSS Sy
—~

Gl

OUTAGROMEEWOTLb
SsT

Wey
.
a1RSreESS

 
 
 

 
 

 
Doe

BY
SAY

BSS

ee
SSS alOPDlradLaerLerekathenelmaesemainve

TaNULMLLULLALTASCACL
ST

Page 89 of 263



Page 90 of 263

24FIG,

  
 

 

errereeEETLDSaIIITIeeEemrSear]
CZeet

SOELR
.wa“Jae

  

TeAAAEE
OIEe

S
:

 

 

 

i}

Le

MTA

Zl

 

 

 

 
 

NN

INN
INN

\
aI

Cp
~

Y
Dee ZPZ CLkenkome

 

Bova

Dv4

V7T a

p
Kar?STS

 

VeaNSS

t

Lnknh 7)fre.be

Led

Z

SD2

—
reearLakai

e

PeetTTedaappe >
iRSS

MSs
ES yy

 
 
 

Z

HH

N

\
:Z),

 

 
 
 

helene

  
Ss

Page
90 of 263



Page 91 of 263

é)

N/A
Pa

aN BSS

 =
|

yDL
eeeee

Ry

RELLLELLPULROEE

 .
\\ i \DL

anme|
TT

EadaLenteelmeaaD

5

aELPMCLUERAMEEREEEPOECR

 
Page 91 of 263



Page 92 of 263

FIG, 28
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FIG, 29
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FIG, 47
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FIG, 60
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PTOMAIAINT (06-12)
.

.
Approved for vse through 0/44/2044, OMB 0951-9092.

U.8. Palant and Trademark Office; U.S, DEPARTMENT OF COMMERCE
Underthe Papenverk Redustion Act of 1995, no parsons ato raquited ta faspond tq a collociion of Informalion unless It elsptaye

a valid OMB control number,

DECLARATION(37 GFR 1,63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET(37 CFR 1.76) 
 

  
 

 

 

 
reserrpeeeetmmsenemenrat

meme

rereETPeetCTPAIS Seae

LIQUID CRYSTAL DISPLAY DEVIGE, DISPLAY. DEVICE AND MANUFACTURING

METHOD THEREOF

 

 
  

  

  
Title of"
Invention

As the below named inventor, f hereby declare thats
 

This declaration
ae

is diractod to: CI
The atfachad applization, or

  

 

 

EF]
Unilad States application or PCT internationalapplication number

filad on
.

 
  

The above-identified application
was mado or authorizad-to be made by me.

yo}

I betleve that | am ihe originalInventor or an original jolat Inventor of a clalmedinvention In the application.

 
 
 

‘

hereby acknowledge {hat any willful false statement mada In this declaration is punishable under 18 U.S.C, 1004

by fine or
Imprisonment

of not more than five (5) years, of both.
|

 WARNING:
Patitlonar/appitoant ls cautloned to avoid submitling parsonal Information In documentsfiled Ina patent application thal may

contribute fo identity thal, Personal Information such as sootal sacurily numbers, bank account numbers, or credit card numbers

toiher ihan a checkor oradit card authorizatlon form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a pelltfon or an applicaiton, If this type of personal Information Is included in documents submitted to fhe USPTO,

.

pelltioners/appilcants shoutd consider radactlig such personal Information trom the documents befora submitting them fo the

USPTO, Patiioner/applicant is advised (hat the record of a patent application Is available {9 the publlo after publication of the

application (unless a hon-pubfloation request in compliance wilh 37 GFR 1.243(a} ls made in the applicatian) or Issyance of a

patent, Furihermore, tha record from an abandoned application may algo be available to the public lf (ha applicaflon ts

referenced In a published applicalion or an issued patent (sea 37 CFR 1,14). Chacks and credit card .aulborizattan forms

PTO-2038 submilted for paymentpurposas are netretainad In the application file and therefore are not publicly avaltable,

  
   
 

 

  
 

 

  
  

 
 

 
 

 

 

LEGAL NAME OF INVENTOR

inventor! Yoshiaki NAKAYOSHI Date (Optional)
:

  

Signature:

  
 

 
  Note: An application data sheet (PTO/AIAI4
or equivalent), Including naming the antire Inventive ontily, must accompany this form,

Use an aduillonal PTO/SB/AIAOTform for eachadditonalinventor,

This colloction of Informetinn 1s required by 35 U.8.0, 116 and ST GER 1.64. Tha Information Is required (6 ehtoln or retaln a beneft hy the public which [s tn fits and
ay tha USPTO to procass)an appiicallon. Confidenttality Is governed by 38 U.S.C, (22 and 37 CFR 1,11 and 1,14. This collection tg oatimated jo lake t minute
completa, Incivding gathering, preparing, Bid submittingthe completed application form te tle USPTO, Tima will vary depending upoo lie individual case, Any
pomeents on the amount af time you require to complste this formand/or suggestions for reducing this buaen, should ba sent (0 the Chief Information Officer, U3,

Patent and Tradomerk Office, U.S, Dapartrent of Commerce, P.O, Box 1450, Alexandria, VA 22318-5450, OO NOT SEND FEES OR COMPLETED FORMS TO

THIS ADDRESS. SEND TO: Cormmissionerfor Patents, P.O. Box 4460, Alexandria, VA 22043-7480,
If you nead assistance fn camplating the form, cal f-000-PTO-9199 and sulact option 2

‘
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| PTO-2038 submitted for payment purposes are nof retainedin the, app! loation filo and therefore are not publicly available,

:
PTCYAIAOL (06-42)

Approved far une (hrough O1/312014, OMB 0661-0032
ULE. Patent and Trademan Office; U.S, DEPARTMENT OF COMMERCE

Under the Paperwork.Reduction Actof 1995,ro pertonsara required to respond to @ oollaction of Information untess it displays @ valid OMB contro} number.
-

DECLARATION (37 CFR 1,63) FOR UTILITY OR DESIGN APPLICATIONUSING AN
oy

APPLICATION DATA SHEET(37 CFR 1.76)

  

 
 

 
 

 

  

 

title of |QUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING
Invention

|

METHOD THEREOF
7

.

  
 

  

 .

As the befow named Inventor, | hereby declare thal?

 
 

 
 

  
 

  
 

This declaration
oe)

ig directed 10: Cl.
The attached appliogtion,

or

 

[[]
 Utited States application or PCT Intemational application number

FRO OT

eeecere

enteret

 
The above-ldentified appiloalion

was made or authorized to ha made by
me.

 
} believe that | am the orginal Inventor or an orginal joint inventor of a

claimed
invention In the application,

’

  
 
 

 
 

Thereby acknowledga that any willful false staterent madeIn thie declaration is punishable undor 18 U.3.6, 4001
byfine

or Imprisonmentof not more than five (6) yeare, or both,

oa

WARNING:

Pelitloner/applicant is cautioned to avoid submitting parsonal Information in documents filed in a patent application that may
contribute fo idenlity theft, Persorial Information such as social securly numbers, bank account numbers, or credit card numbers

(otherthan ‘a check or credit card authorization form PTO-2038 submilted for payment purposes) fs never required by the WSPTO
fo support a

petillon
or an application, |f this type of personal informaitonIs Included In documents submitted to ihe USPTO,

petiioners/applicants should consider redacting such personal Information from the documents baforesubmittliig them to the

USPTO. Petitioner/appilcant Is advised that the record of
a patent application 1s available to ihe public after publication of the

application (unless
a non-publication requestin compliance with 37 CFR 4.213(a).le made In the application) or issuance of a

patent, Furthermore, the record from an abandoned appitextion may also 69 available to he public Ifthe application Is

referencedin a
published application or an Issued patent (ss 37 CFR 1,14), Checks and credit card authorizatlon formes

  
  
  
  
  

 

 

 

 

 

 
LEGAL NAME OF INVENTOR

Kazuhiko YANAGAWA
&

laventer: Date (Optional) ¢

Signature;
 

a

nEeenel

3 AVEL GWA

 

 
Note; An application data sheet

(roe
tenoe or equivalent), Including naming the entire Inventive entity, teus! eccompanythis form.

,

Use an
additonal

PTOMSBIAIAD form for atch additional Inventor,
: .

 
“Thia collection of infaemation fs required by 36 U.E.C,196 and 97 CFR 7.63. The Information tz raquiad to okkaln or retain a bartelltby the publle which ts to file (ane
by the USPTO lo procass) anapplication, Cenidenitally te gevemed by 35 U.S.C, 122and 7 CFR 4.41 and 4,14, This collectinn |g actinated totake 1 minute (9

complete, Including gatharing, preparing, and submitting the completed appiteation form to tie USPTO, Time will vary depanding upon tie Individual case, Any
comments on the arrauntof ima you require to complete this foctn andiar suggestions for reducing thle burden, should be gent to the Chlef information Officer, U.S.

Paiant and Trademark Oiffea, U8, Dopurtrant ef Commerce,P.O, Box 1450, Alexandria, VA 23513-1480; 00 NOT SEND FRES OR
COMPLETED FORMS TO

THIS ADDRESS, SENDTO; Goramissioner for Patents, P.O, Box 1460, Alexandria, VA 22313-1450,:
ifyou need aesislance in complating (he form, oal! +-800-PTO-8190and gelect optian 2.‘
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Electronic Patent
Application

Fee Transmittal 

Application Number:

Filing Date:

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURINGTitle of Invention: METHOD THEREOF

 

First Named Inventor/Applicant Name: Yoshiaki NAKAYOSHI

flee

Huan Carlos A Marquez! Me

Attorney Docket Number: HARU-0126

Filed as
Large Entity

Filing
Fees for Utility under 35 USC 111(a)

Basic Filing:

UTILITY APPLICATION FILING
 

UTILITY SEARCH FEE

UTILITY EXAMINATION FEE 1311

Miscellaneous-Filing:

Patent-Appeals-and-Interference:
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gs .
Sub-Total in

Post-Allowance-and-Post-Issuance:

Miscellaneous:

Total in USD (5) 
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Electronic AcknowledgementReceipt

EFS ID: 26988955
 

Application Number: 15271422

Confirmation Number: 2686

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURINGTitle of Invention: METHOD THEREOF

cn

Attorney Docket Number: HARU-0126
 

Receipt Date: 21-SEP-2016

Application Type: Utility under 35 USC 111{a)

Paymentinformation: a
The Director of the USPTOis

hereby authorized to
charge indicated fees and credit any overpaymentas follows:
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142 of 263



Page 143 of 263

 

File Listing:

Document «gs :
File Size(Bytes)/ Multi Pages
Message Digest

|

Part/zip| (ifappl.)

Transmittal of New Application

Warnings:

212146

HARU-126-

Continuation_transmittal.pdf 884211 66dbef1b1 2ff9F12846 144948294

 

Information:

Application Data Sheet

Warnings:

1824109

HARU-126-ADS. pdf 054 a0fd9e7e50aa9b63/ d79cd 73 9f3c767 19
161

 

Information:

Specification

Warnings:

389931

HARU-126-SPECIFICATION. pdf 2ed783256d5f47d89d2cdd 36885 bScf2875}
2ch2d

 

Information:

Claims

Warnings:

HARU-126-CLAIMS.pdf a755fdb0d74e1670b08d5fc443d 5 60fa15c3}
3c83

 

Information:

Abstract

Warnings:

HARU-126-Abstract.pdf 3ed08f495506b5018efed3ee155b8439e49)

 

The pagesize in the PDFis too large. The pages should be 8.5 x 11 or Ad.If this PDF is submitted, the pageswill be resized upon entry into the

ImageFile Wrapper and may
affect subsequent processing

Information:

Drawings-only black and whiteline

drawings
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3124276

HARU-126-Drawings.pdf 355a2d9dced6cfe8a9icc?4a93 10300836cc|
320f 
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The pagesize in the PDFis too large. The pages should be 8.5 x 11 or A4.If this PDF is submitted, the pageswill be resized upon entry into the

Image File Wrapper and may
affect subsequentprocessing

Information:

278354

Oathor Declarationfiled HARU-1 26-Declarations.pdf dbe344f8 1488f8d6a90254704ffead1109e5}

The pagesize in the PDFis too large. The pages should be 8.5 x 11 or A4.If this PDF is submitted, the pageswill be resized upon entry into the

ImageFile Wrapper and may
affect subsequent processing

Information: 

Fee Worksheet (SB06) fee-info.pdf 9ecf9e8ea7coc596086902cazfc8d 3cf27 9:
aof

 

Warnings:

Information: 

Total Files Size (in bytes)
5981742

This AcknowledgementReceipt evidences receipt
on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable.It
serves as evidence of receipt similar to a

Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

AcknowledgementReceiptwill establish thefiling date of the application.

 

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

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

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

asa

national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a
Receiving Office

If a new 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 InternationalFiling

Date (Form PCT/RO/105)will be issued in due course, subject
to prescriptions concerning

national security, and the date shown onthis AcknowledgementReceiptwill establish the internationalfiling date of
the application. 
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Doc Code: PA.. PTO/AIA/82A (07-13)Document Description: Powerof Attorney Approvedfor use through 11/30/2014. OMB 0651-0051
U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

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

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Powerof Attorney by Applicant form (PTO/AIA/82B)to identify the application to which the
Powerof Attorneyis directed, in accordance with 37 CFR 1.5, unless the application numberandfiling date are identified in the Power of

Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Powerof Attorneyis
directed, the Powerof Attorney will not be recognized in the application.

Fingbae
September 21, 2016

First Named Inventor Yoshiaki NAKAYOSHI

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND

MANUFACTURING METHOD THEREOF

mentee|
Attorney Docket Number

THARU-0126

SIGNATUREof Applicant or Patent Practitioner

sone
/juan.carlos.a.marquez/ 09-21-2016

Juan Carlos A.
Marquez

Registration
Number

Title (if Applicant is a
Attorney of Record

juristic entity)

 

Applicant Name(if Applicantis
a

juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

[|
*Total of forms are submitted.   This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by

he public whichis to file (and by the USPTOto process)
an

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

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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eto

Doo Gode: PA.
PROMIAERE 07-19}

Document Degaription; PowerofAllomey
.

. +
Approved focuise througl 44/00(2014, OMB D661 DOE

. ’ U.S, Pateal andTrademnbsk Olficat U.S. DEPARTHENT OF COMNEROS

Reduotion AcLof 1855, ao persons are fequitad fo respond tog polleciion ofinformallon untess tt displays ayall OMB contalnumber

  

  
 

 
 

Undertht Papaniont

 

 
| hereby revoke all pre’
ihe boxes heiow.

Application Namber

 
(Note: Theboxes above may be

lefthlantcit information Is provided on form PTOVAIA/GRAD
{ hereby appoint the Patent Practitioners) aesociated with the following Customer Numberasmyour atlorney(s) of agani{s), and

,
fo Irdnsnictall business fh the. Uniled Btales Patent and Trademark Office codacted therewith forthe application raferenead-in

the alfached anemial leter (forma PTOIAIA/32A} of Identified above:

OR
, oe .

ry
i hereby appoint Practitioner(s} nenied In the atfached Ilat {form PTOIAW2G) as myfour atlorney(s) or agenils), and fo transact
all business In the United Stales Palent and Tradertark Offite connecied therewith forfhe palentapplioation raferenced in the,
attached (ranemlttal letter (form PTQIAIAS2A) or identified abpve. (Roles Complete form PTOMAIASZC)

 
 

  
  

 

 
 
 
 

  

 
 

‘Please recognize or change tha correspondence address for the application Klentified tn the attached transmittal

fatter or the boxes above tor.
The address associated with the above-mentioned Customer Number

' ‘

CR

[| The addressassociaied wills Castomer
Humber

:

|
:

'

OR 2
:

. :
individual Nene

 

  

 

 
yarn

the
Appticant (I

the
Applioanit

ie& isticently, fist
the Applioantname in the boxe”

  
  

Inventor or doint inventor (tite net requiredbelow)
oo,

|

| LégatRepresentatlve of a Deceased or Legally incapacitated Inventor {illle not required belov

Assignee of Person io Whom the Inventor is Underan Obligation to Assign {provide slgner’s-tille if applicant i= afurieticenttty)

Person Who Olherwise Shows Sufficient Propifetary Intoreelfe.g., 2 petition under 37 CFR 1.46(0)(2} was granted jn ihe

apploation of fs concurrently being tiled with this document} (provide signars fille tPapplicant fg a jurisiic entity) _ .

: st
SIGNATUREofApplleantfor Patént

:

The undersigned (whoseiitie is suppligd beiow} authorized
to abl on behalfoffhe

\

Atha

Ag

k

|bale

Baton

 

  
 

 
 

 

 

  

  
 
  

  

 
 

 

  
 
 

‘Ger Manager
_-

Sapan
Display fyc.

NOTE: Signature
-

This form amet be signe by
atid certifications, fmorehan one applicant,

[lrotal
of

-
fortis are submitted,

‘Thiscolicinoftalernelion Jerequied by 37 GFR 1,184, 182, ant 183. The iicrmation is required fo oblata of réloly a honatitby the publiowatchte ta file (aad ny the
VSPTO toprocess) ant application, Confidentislity fs governedbyaSUS.C, 122 a537 GER AAT and 1.44, Tite cofloctona enlirinied in take Aininutes to complete,
Tnaliding gathering, prepaing, ant submiting the completed applicslon form to theUBPTO, “Tenn will vexy depending upya thealvidusl tare, Any commentson Ihe oncstel
af {lve you require complete thks Jer andloy auggentone tof reducing (his burden, shcul ho cent to the ChefInfommallon Officer, U.S, Palentand ‘Trademark Otfied, U.S.

Depasiment of ‘Commerce, P.O, Box 4490, Alexandria, VA 22345-1450.D0 NOTSEND FRES OR COMPLETED FORMS TO THIS ADDRESE, SENG TO} Commissioner

forPatents, P.O, Box 1400, Alenandrla, VA 223134450.
.

Ef you necd assistance in complellag the farm, cal} f-BOU-PTO-0189 and saleatopilan 2,
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Customized PTO/AIA/80 (07-42)

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO
 

 

| hereby revokeall previous powers of attorney given in the
application

identified in the
atiachéd statement under 37 CFR

3,73(c).

i hereby appoint:

The Practitioner(s) associated with the Customer Number. 38327

as attorney{s)
or

agent(s) to represent the undersigned before the United States Patentand Trademark Office (USPTO) in connection with the application identified in the
attached statement under 37 CFR 3.73(c).

"Please, recognize or change the
correspondence

address for the application identified in
the attached statementunder 37 CFR 3.73(c) to:

The address.associated with
Custgmer

Number. 38327

Assignée
Name and Address: ;

Panasonic Liquid Crystal Display Co., Ltd.1-6 Megahida-cho, Shikama-ku,
Himeji-shiHyogo, 672-8033 Japan

A
copy

ofthis form, together with a statement under 37 CFR 3. 73(c) (Form PTO/SB/96 or

equivalent)
is required to befiled in each application in which this form is used. The

statement under 37 CFR 3.73(c} may be-completed by ane. of the practitioners appointedin
this

form, and
must

identify the
application

in which this Powerof Attorneyis fo
be.filed.

SIGNATUREof Assignee of Record
The individual whose signature

andtitle is supplied below is authorized to act on behalf of the assignee,

Signature

Name Kazuhiko tshimaru

Title Managerof Intellectual Property Tear

STITES & HARBISON PLLC »
1199 North Fairfax St, e

Suite 900
«

Alexandria, VA 22314
TEL: 703-739-4900

+
Fax: 703-739-9577

+
CUSTOMER NO, 38327
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PTO/AIA/96 (08-12)
Approvedfor use through 01/31/2013. OMB 0651-0031

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

STATEMENT UNDER37 CFR3.73(c)

Applicant/Patent Owner: Japan DisplayInc.

Application No./Patent No.: 19/271,422 Filed/Issue Date: September 21, 2016

Titleg: LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

Japan Display Inc. a corporation

 

  

 

 

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

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

1.
CJ

The assignee ofthe entire right, title, and interest.

2. An assignee
ofless than the entire right, title, and interest (check applicable box):

[|
The extent (by percentage) of its ownership interestis 50 %. Additional Statement(s) by the owners

holding the balanceof the interest must be submitted to account for 100% of the ownershipinterest.

LJ
There are

unspecified percentages of ownership. The other parties, including inventors, who together
own the entire

right, title and interest are:

Additional Statement(s) by the owner(s) holding the balanceof the interest must be submitted to accountfor the entire

right, title, and interest.

3.
L]

The assigneeof an undivided interest in the entirety (a complete assignmentfrom one of the joint inventors was made).
The otherparties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to accountfor the entire

right, title, and interest.

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

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

A.
[|

An assignmentfrom the inventor(s) of the patent application/patent identified above. The assignment
was recordedin

the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain oftitle from the inventor(s), of the patent application/patent identified above, to the current assignee
asfollows:

1. From: Yoshiaki NAKAYOSHI and Kazuhiko YANAGAWA  f,. Hitachi, Ltd. 

The documentwasrecorded in the United States Patent and Trademark Office at

Reel 935604 . Frame 0582 , or for which a copy thereofis attached.

2. From: Hitachi, Ltd. To: Hitachi Displays, Ltd. 

The document wasrecordedin the United States Patent and TrademarkOffice at

Ree! 935604 , Frame 0628 , of for which a copy thereofis attached.

[Page 1 of 2]This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO.Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND
TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450. Ifyou need assistance in

completing the form, call 1-800-PTO-9199 and select option2.

Page 148 of 263



Page 149 of 263

PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

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

STATEMENT UNDER37 CFR3.73(c)

Hitachi Displays,Ltd. To: Hitachi Displays, Ltd. and IPS Alpha Support Co., Ltd.

The document wasrecordedin the United States Patent and Trademark Office at

Reel 035604 _ Frame 0765 , of for which a copy thereofis attached.

IPS Alpha Support Co., Ltd. To: Panasonic Liquid Crystal Display Co., Ltd.

 

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

Reel 035605 _ Frame 0190 , or for which a copy thereofis attached.

Hitachi Displays,Ltd. To: Japan Display East. Inc.

The document wasrecordedin the United States Patent and Trademark Office at

Reel 095625 , Frame 0197 , or for which a copy thereofis attached.

. Japan Display East, Inc. To, vapan DisplayInc.

 

The document wasrecordedin the United States Patent and Trademark Office at

Reel 035625 , Frame 0381 , of for which a copy thereofis attached. 

Additional documents in the chain oftitle are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain oftitle from the original owner to the

assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy(i.e., a true copy of the original assignment document(s}) must be submitted to Assignment
Division in accordance with 37 CFRPart 3, to record the assignmentin the records of the USPTO. See MPEP 302.08]

The undersigned (whosetitle is supplied below) is authorized to act on behalf of the assignee.

/juan.carlos.a.marquez/ September 21, 2016

Signature Date

Juan Carlos A.
Marquez

Printed or
Typed Name

 

34,072
Title or

Registration Number
   [Page

2 of 2]
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Privacy Act Statement

The Privacy Actof 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application

or patent. Accordingly, pursuant to the

requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a

patent application
or

patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may

result in termination of proceedings
or abandonmentof the application

or
expiration of the patent.

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

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

may be disclosed to the Departmentof Justice to determine whetherdisclosure of these recordsis

required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidenceto a court, magistrate,

or administrative tribunal, including disclosures to opposing
counselin the

course of settlement negotiations.
A record in this system of records may bedisclosed, as a routine use, to a Memberof Congress
submitting

a
request involving

an individual, to whom the record pertains, when the individual has

requested assistance from the Memberwith respect to the subject matter of the record.
A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to

perform
a contract.

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

be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (85 U.S.C. 181) and for review pursuantto the Atomic Energy Act

(42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services,or his/her designee, during

an
inspection of records conducted by GSAaspart of that agency's

responsibility
to recommend improvements in records managementpractices and programs, under

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

regulations governing inspection of records for this purpose, and any
otherrelevant (1.e., GSA or

Commerce) directive. Such disclosure shall not be used to make determinations about individuals.
A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. 122(b)
or issuance of a

patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject

to the limitations of 37 CFR 1.14, as a routine use, to the

public if the record wasfiled in an
application which became abandonedor in which the proceedings

were

terminated and which application is referenced by either a
published application,

an
application open to

public inspection
or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcementagency,if the USPTO becomes aware of a violation or

potential violation of law or
regulation.
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PTO/AIA/96 (08-12)
Approvedfor use through 01/31/2013. OMB 0651-0031

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

STATEMENT UNDER37 CFR3.73(c)

Applicant/Patent Owner: Panasonic Liquid Crystal Display Co., Ltd. 

Application No./Patent No.: 19/271,422 Filed/Issue Date: September 21, 2016

Titleg: LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

Panasonic Liquid Crystal Display Co., Ltd. a corporation

  

 

 

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

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

1.
CJ

The assignee ofthe entire right, title, and interest.

2. An assignee
ofless than the entire right, title, and interest (check applicable box):

[|
The extent (by percentage) of its ownership interestis 50 %. Additional Statement(s) by the owners

holding the balanceof the interest must be submitted to account for 100% of the ownershipinterest.

LJ
There are

unspecified percentages of ownership. The other parties, including inventors, who together
own the entire

right, title and interest are:

Additional Statement(s) by the owner(s) holding the balanceof the interest must be submitted to accountfor the entire

right, title, and interest.

3.
L]

The assigneeof an undivided interest in the entirety (a complete assignmentfrom one of the joint inventors was made).
The otherparties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to accountfor the entire

right, title, and interest.

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

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

A.
[|

An assignmentfrom the inventor(s) of the patent application/patent identified above. The assignment
was recordedin

the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain oftitle from the inventor(s), of the patent application/patent identified above, to the current assignee
asfollows:

1. From: Yoshiaki NAKAYOSHI and Kazuhiko YANAGAWA  f,. Hitachi, Ltd. 

The documentwasrecorded in the United States Patent and Trademark Office at

Reel 935604 . Frame 0582 , or for which a copy thereofis attached.

2. From: Hitachi, Ltd. To: Hitachi Displays, Ltd. 

The document wasrecordedin the United States Patent and TrademarkOffice at

Ree! 935604 , Frame 0628 , of for which a copy thereofis attached.

[Page 1 of 2]This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO.Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND
TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450. Ifyou need assistance in

completing the form, call 1-800-PTO-9199 and select option2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

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

STATEMENT UNDER37 CFR3.73(c)

Hitachi Displays,Ltd. To: Hitachi Displays, Ltd. and IPS Alpha Support Co., Ltd.

The document wasrecordedin the United States Patent and Trademark Office at

Reel 035604 _ Frame 0765 , of for which a copy thereofis attached.

IPS Alpha Support Co., Ltd. To: Panasonic Liquid Crystal Display Co., Ltd.

 

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

Reel 035605 _ Frame 0190 , or for which a copy thereofis attached.

Hitachi Displays,Ltd. To: Japan Display East. Inc.

The document wasrecordedin the United States Patent and Trademark Office at

Reel 095625 , Frame 0197 , or for which a copy thereofis attached.

. Japan Display East, Inc. To, vapan DisplayInc.

 

The document wasrecordedin the United States Patent and Trademark Office at

Reel 035625 , Frame 0381 , of for which a copy thereofis attached. 

Additional documents in the chain oftitle are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain oftitle from the original owner to the

assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy(i.e., a true copy of the original assignment document(s}) must be submitted to Assignment
Division in accordance with 37 CFRPart 3, to record the assignmentin the records of the USPTO. See MPEP 302.08]

The undersigned (whosetitle is supplied below) is authorized to act on behalf of the assignee.

/juan.carlos.a.marquez/ September 21, 2016

Signature Date

Juan Carlos A.
Marquez

Printed or
Typed Name

 

34,072
Title or

Registration Number
   [Page

2 of 2]
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Privacy Act Statement

The Privacy Actof 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application

or patent. Accordingly, pursuant to the

requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a

patent application
or

patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may

result in termination of proceedings
or abandonmentof the application

or
expiration of the patent.

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

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

may be disclosed to the Departmentof Justice to determine whetherdisclosure of these recordsis

required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidenceto a court, magistrate,

or administrative tribunal, including disclosures to opposing
counselin the

course of settlement negotiations.
A record in this system of records may bedisclosed, as a routine use, to a Memberof Congress
submitting

a
request involving

an individual, to whom the record pertains, when the individual has

requested assistance from the Memberwith respect to the subject matter of the record.
A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to

perform
a contract.

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

be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (85 U.S.C. 181) and for review pursuantto the Atomic Energy Act

(42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services,or his/her designee, during

an
inspection of records conducted by GSAaspart of that agency's

responsibility
to recommend improvements in records managementpractices and programs, under

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

regulations governing inspection of records for this purpose, and any
otherrelevant (1.e., GSA or

Commerce) directive. Such disclosure shall not be used to make determinations about individuals.
A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. 122(b)
or issuance of a

patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject

to the limitations of 37 CFR 1.14, as a routine use, to the

public if the record wasfiled in an
application which became abandonedor in which the proceedings

were

terminated and which application is referenced by either a
published application,

an
application open to

public inspection
or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcementagency,if the USPTO becomes aware of a violation or

potential violation of law or
regulation.
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Electronic AcknowledgementReceipt

EFS ID: 26989288
 

Application Number: 15271422

Confirmation Number: 2686

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURINGTitle of Invention: METHOD THEREOF

cn

Attorney Docket Number: HARU-0126
 

Receipt Date: 21-SEP-2016

Application Type: Utility under 35 USC 111{a)

Paymentinformation:

Submitted with Payment

File Listing:
Document

Document Description
File Size(Bytes)/ Multi Pages

Number P
Message Digest

|

Part/.zip| (if appl.)

161772 
Powerof Attorney HARU-126-POA_transmittal.pdff 151d79Sba82388c4bfa21 ea8403cf054391

d2fd1
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Information:

288468

Powerof Attorney HARU-126-POAs.pdf 2ea44fc81 9685 91 e82b6ea84bff77 | 2e954¢|
acid

Warnings: 

The pagesize in the PDFis too large. The pages should be 8.5 x 11 or A4.If this PDF is submitted, the pageswill be resized upon entry into the

Image File Wrapper and may
affect subsequent processing

Information:

125205

Assignee showing of ownership per 37 HARU-126-
CFR 3.73 Assignee_statement_1.pdf 108ea081 53f177694e36291 7a56e90f57671]

8c4d

Information:

125288

Assignee showing of ownership per 37 HARU-126-
CFR 3.73 Assignee_statement_2.pdf 423157351 cc7f77ffo4c43 1 cb2b9b29702d

9Sof

Information:

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

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a

Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new
application is being filed and the application includes the necessary componentsfora

filing
date (see 37 CFR

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

AcknowledgementReceiptwill establish the
filing

date of the application.

 

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

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

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

as a

national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

 

NewInternational Application Filed with the USPTO as a
Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international

filing
date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject
to prescriptions concerning

national security, and the date shown onthis AcknowledgementReceiptwill establish the international
filing

date of
the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent
Application of

NAKAYOSHTetal. Confirmation No. 2686

Application
Number: 15/271,422

Filed: September 21, 2016

For: LiqumD CRYSTAL DISPLAY DEVICE, DISPLAY

DEVICE AND MANUFACTURING METHOD THEREOF

NeeNomeNeNeeeeNee”eee”ee“ee”“ee”

Attorney
Docket No. HARU-0126

Commissionerof Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir:

This application is a Continuation of U.S.
Application Serial No. 14/942,120 filed on

November 16, 2015 which is a Continuation of U.S.
Application

Serial No. 14/708,348filed on

May 11, 2015, whichis a Continuation ofU.S.
Application

No. 14/285,006 filed on
May 22, 2014,

which is a continuation of U.S.
Application

No. 13/927,539 filed on June 26, 2013, which is a

Continuation of U.S.
Application

No. 13/650,203 filed on October 12, 2012, which is a

Continuation of U.S.
Application

No. 13/364,092 filed on
February 1, 2012, which is a

Continuation of U.S.
Application Serial No. 12/926,735 filed December 7, 2010, which is a

Continuation of U.S.
Application Serial No. 12/292,728 filed November 25, 2008, which is a

Divisional ofU.S.
Application

Serial No. 11/976,884 filed October 29, 2007, which is a Divisional

ofU.S.
Application

No. 11/409,076 filed April 24, 2006, which is a Divisional ofU.S.
Application

Serial No. 11/211,574 filed August 26, 2005, which is a Divisional of U.S. Application Serial No.

10/237,911 filed September 10, 2002.
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Pursuant to 37 C.F.R. §§ 1.56 and 1.97, this Information Disclosure Statement is being submitted

in connection with the above-identified patent application.
A

listing of documents to be published
on the

face of any patent granted from this application is submitted herewith on the accompanying Form PTO-

1449. Any other documents or information submitted for consideration by the Examinerare listed in this

paper. A copyof each non-USorforeign patent
or

non-patent publication
or any portion thereoflisted or

herein identified is submitted herewith.

CERTIFICATION

1. This Information Disclosure Statement is being submitted:

[ X ] (a) Concurrently with the new Continuation Application, wherebyit is believed that no

fee is due; OR

[ |] (b) After three months from the filing date of the above-identified U.S. patent application

but before the mailing date of the first Office Action on the merits of the above-identified

application, wherebyit is believed that no fee is due; OR

[ ] (c) After three months from the filing date of thc above-identificd U.S. patent application

and after the mailing date of the first Office Action on the merits of the above-identified

application, but prior
to the issuance of any Final Action or Notice of Allowance sent in

such application, whereby Applicant(s) hereby submit the requisite certification

hereinbclow,or authorization for the payment of the requisite fec is sct forth hcrembclow;

OR

[ ] (d) After the issuance of a Final Action or Notice of Allowance, but before the payment of

the Issue Fee, whereby Applicant(s) hereby submit the requisite certification hereinbelow,

and authorization for the payment of the requisite fee is set forth hereinbelow.

2. In accordance with the requirements of 37 C.F.R. $1.97, and the above, Applicant(s) hereby certify

that:

[ ] Each item of information containedin this Information Disclosure Statement wasfirst cited

in any communication from a
foreign patent office in a

counterpart foreign application
not

more than three monthsprior
to the filing of this Information Disclosure Statement; OR

[ ] No itemof information contained in this Information Disclosure Statement wascited in a

communication from a
forcign patent officc in a

counterpart forcign application, and, to

the knowledge of the person signing the certification after making reasonable inquiry,
no

-2-
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item of information contained in the information disclosure statement was known to any

individual designated
in §1.56(c)

more than three months prior
to the filing of this

Information Disclosure Statement.

3. Payment of any fees associated with this communication and submissionis as follows:

[ ] Payment for$
_to cover the fee is being submitted via the EFS payment procedure.

[X] The Commissioneris hereby authorized to
charge paymentof any

fees associated with

this communication, including fees under 37 C.F.R. § 1.16 and 1.17,
or credit any

overpayment to
Deposit Account Number 60-0155,

4, The Examineris requested
to

acknowledge receipt and consideration of the information provided

in this paper in accordance with prescribed procedures. Should there be any outstanding issues

requiring discussion that would further the prosecution and allowance of the above-captioned

application, the Examineris invited to contact the undersigned representative
at the address and

phone numberindicated below.

Respectfully submitted,

/juan.carlos.a.marquez/

 

Juan Carlos A. Marquez

Registration Number 34,072

MARQUEZ IP LAW OFFICE, PLLC
1629 K Street, NW, Suite 300

Washington, DC 20006

Phone: (202) 349-1690

Fax: (202) 754-9829

Customer No. 38327

September21, 2016

-3-
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PTO/SB/08a (07-09)
Approved for use through 07/31/2016. OMB 0651-0031

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

Complete if Known

15
2016-09-21

NAKAYOSHI

Substitute for form 1449/PTO

Application Number

Filing Date
 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
(Use as many sheeis as necessary)

First Named Inventor
Art Unit

Examiner Name 

Attomey Docket Number [HARU-0126 U. S. PATENT DOCUMENTS 
Examiner
Initials*

Document Number

Number-Kind Code?
““7™”

US-
§ 069,678

US-
§ 650,389 B1

Publication Date
MM-DD-YYYY

05-30-2000

11-18-2003

Nameof Patentee or

Applicant of Cited Document
Pages, Columns, Lines, Where
Relevant Passagesor Relevant

Figures Appear

Sakamotoetal.

Sakamoto 
US-

§ 462,800 B1

US-
§ 633,360 B2

US-
6,771,342 B1

US-
§ 985,194

10-08-2002

10-14-2003

08-03-2004

01-10-2006

Kim et al.
US-

6 552,770 B2 04-22-2003

|

Yanagawaetal.

Okadaetal.

Hirakata etal.

Kawano,et al. 
US-

2007/0153203

YS:
2005/0105034

07-05-2007

05-19-2005

Kim et al.
US-

6 621,545 09-16-2003

‘|

Park etal.

Onoet al. 
US-

§ 259,502
US-

5 668,379

US-
6,600,541

US- 5 668,379

07-10-2001

09-16-1997

07-29-2003

09-16-1997

Komatsu

Onoet al.
US-

5 742,365 04-21-1998 |Seo

Kurahashiet al.

Onoet al. 
US-

§ 580,487  06-17-2003

2

an

ae7

rn

11

16

Kim et al. FOREIGN PATENT DOCUMENTS
Examiner
Initials*

Foreign Patent Document Publication Nameof Patentee or
Date Applicant of Cited Document

MM-DD-YYYY

Pages, Columns, Lines,
Where Relevant Passages
Or Relevant Figures AppearCountry Code* Number * “Kind Code’ (if known

 

 

        Examiner Date
Signature Considered

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

'
Applicant's unique citation designation number(optional).

2
See Kinds Codes of

USPTO Patent Documents at wi tc.qov or MPEP 901.04.
°

Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).
*

For
Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. 5kind of documentby
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible.

®
Applicant is to place a check mark here if English language

Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon the individual case. Any comments
on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND
TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

f you need assistance in completing the form, calf 1-800-PTO-9199 (1-800-786-9799) and select option 2.
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with

your submission of the attached form related to a
patent application

or
patent. Accordingly, pursuantto

Privacy Act Statement

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

principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a

patent application
or

patent. If you do not furnish the

requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine

your submission, which may
result in termination of proceedings

or abandonmentof the application
or

expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom ofInformation 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
whetherdisclosure of these records is required by the Freedom ofInformation Act.
A record from this system of records may bedisclosed,

as a routine use,
in the course of

presenting evidenceto 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 Memberof

Congress submitting
a

request involving
an

individual, to whom the record pertains, when
the individual has requested assistance from the Memberwith respect to the subject matter
of the record.
A record in this system of records may

be disclosed, as a routine use, to a contractor of the

Agency having need for the information in order to perform
a contract. Recipients of

information shall be required to comply with the requirements of the Privacy Act of 1974, as

amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of
the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed,as a routine use, to another federal

agency for purposes of National Security review (35 U.S.C. 181) and for review pursuantto
the Atomic Energy Act(42 U.S.C. 218(c)).
A record from this system of records may

be disclosed,
as a routine use, to the

Administrator, General Services, or his/her designee, during
an

inspection of records
conducted by GSAaspart of that agency’s responsibility to recommend improvementsin
records managementpractices and programs, under authority of 44 U.S.C. 2904 and 2906.
Such disclosure shall be made in accordancewith the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or

Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.
A record from this system of records may

be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b)

or issuance of a
patent

pursuantto 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of
37 CFR 1.14,

as a routine use, to the public if the record wasfiled in an
application which

became abandonedorin which the proceedings
were terminated and which application is

referenced by either a
published application,

an
application open to public inspection

or an

issued patent.
A record from this system of records may be disclosed,

as a routine use, to a
Federal,

State, or local law enforcement agency,if the USPTO becomes aware ofa violation or

potential violation of law or
regulation.
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PTO/SB/08a (07-09)
Approved for use through 07/31/2016. OMB 0651-0031

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

Substitute for form 1449/PTO Complete if Known

Application Number 15 

Filing Date 2016-09-21INFORMATION DISCLOSURE First Named Inventor INAKAYOSHI
STATEMENT BY APPLICANT Art Unit

(Use as many sheets as necessary) Examiner Name

Attorney Docket Number |HARU-0126

  U. S. PATENT DOCUMENTS
Examiner Document Number Publication Date Nameof Patentee or Pages, Columns, Lines, Where
Initials* . MM-DD-YYYY Applicant of Cited Document Relevant Passagesor Relevant

Number-Kind Code?
“7” Figures Appear

US-
6 469,765 B1 10-22-2002

‘|

Matsuyamaetal.
US-

§ 580,487 B1 06-17-2003 |Kimetal.
US-

§ 600,542 B2 07-29-2003 |Kimetal.
US-

6 611,310 B2 08-26-2003

|

Kurahashi etal.
US-

6 646,707 B2 11-11-2003  |Nohetal.
US-

6 667,790 B2 12-23-2003

|

Yanagawaet al.
US-

§ 671,019 B1 12-30-2003

|

Petscheket al.
US-

§ 721,028 B2 04-13-2004 |Kimetal.
US-

§ 784,964 B2 08-31-2004

|

Nakayoshiet al.
US-

2002/0041354 Al 04-11-2002 |Nohetal.
US-

2903/0086045 At 05-08-2003

|

Onoetal.
US-

2003/0071952 Al 04-17-2003

|

Yoshidaet al.
YS-

9002/0048500 At 04-25-2002 _|Hermannetal.
US-

6 639,640 B1 10-28-2003

|

Matsuokaetal.
US-

6 335,148 B2 01-01-2002 [Lee etal.
US- 6 380,672 B1 04-30-2002

‘|

Yudasaka
US-

5 686,980 11-11-1997

|

Hirayamaetal.
US-

§ 724444 B2 04-20-2004

|

Ashizawaet al.
US:

§ 337,726 BI 01-08-2002

|

Kawanoet al.

 

 

 

 

   FOREIGN PATENT DOCUMENTS
Examiner

if
Foreign Patent Document Publication Nameof Patentee or Pages, Columns, Lines,

Initials* Jp Date Applicant of Cited Document Where Relevant Passages
3 ‘oe. 5. MM-DD-YYYY Or Relevant Figures AppearCountry Code” Number“ “Kind Code” (if known,

 

 

        Examiner Date
Signature Considered

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

'
Applicant's unique citation designation number(optional).

2
See Kinds Codes of

USPTO Patent Documents at wi tc.qov or MPEP 901.04.
°

Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).
*

For
Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. 5kind of documentby
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible.

®
Applicant is to place a check mark here if English language

Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon the individual case. Any comments
on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND
TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

f you need assistance in completing the form, calf 1-800-PTO-9199 (1-800-786-9799) and select option 2.
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with

your submission of the attached form related to a
patent application

or
patent. Accordingly, pursuantto

Privacy Act Statement

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

principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a

patent application
or

patent. If you do not furnish the

requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine

your submission, which may
result in termination of proceedings

or abandonmentof the application
or

expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom ofInformation 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
whetherdisclosure of these records is required by the Freedom ofInformation Act.
A record from this system of records may bedisclosed,

as a routine use,
in the course of

presenting evidenceto 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 Memberof

Congress submitting
a

request involving
an

individual, to whom the record pertains, when
the individual has requested assistance from the Memberwith respect to the subject matter
of the record.
A record in this system of records may

be disclosed, as a routine use, to a contractor of the

Agency having need for the information in order to perform
a contract. Recipients of

information shall be required to comply with the requirements of the Privacy Act of 1974, as

amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of
the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed,as a routine use, to another federal

agency for purposes of National Security review (35 U.S.C. 181) and for review pursuantto
the Atomic Energy Act(42 U.S.C. 218(c)).
A record from this system of records may

be disclosed,
as a routine use, to the

Administrator, General Services, or his/her designee, during
an

inspection of records
conducted by GSAaspart of that agency’s responsibility to recommend improvementsin
records managementpractices and programs, under authority of 44 U.S.C. 2904 and 2906.
Such disclosure shall be made in accordancewith the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or

Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.
A record from this system of records may

be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b)

or issuance of a
patent

pursuantto 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of
37 CFR 1.14,

as a routine use, to the public if the record wasfiled in an
application which

became abandonedorin which the proceedings
were terminated and which application is

referenced by either a
published application,

an
application open to public inspection

or an

issued patent.
A record from this system of records may be disclosed,

as a routine use, to a
Federal,

State, or local law enforcement agency,if the USPTO becomes aware ofa violation or

potential violation of law or
regulation.
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PTO/SB/08a (07-09)
Approved for use through 07/31/2016. OMB 0651-0031

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

Complete if Known

Application Number 15
Filing Date 2016-09-21INFORMATION DISCLOSURE SaarFirst Named Inventor

STATEMENT BY APPLICANT Art Unit
(Use as many sheets as necessary) Examiner Name

Attorney Docket Number |HARU-0126

Substitute for form 1449/PTO
 

  U. S. PATENT DOCUMENTS
Examiner Document Number Publication Date Nameof Patentee or Pages, Columns, Lines, Where
Initials* . MM-DD-YYYY Applicant of Cited Document Relevant Passagesor Relevant

Number-Kind Code?
“ow Figures Appear

US-
5914762 06-22-1999 Lee etal.

US-
6233034 B1 05-15-2011 |Lee etal.

US-
6456351 B1 09-24-2002

=|

Kim etal.
US-

6256081 BI 07-03-2001

|

Lee etal.
US-

5 745,207 04-28-1998 [Asadaetal.
US-

6 266,116 B1 07-24-2001 |OHTAetal,
US-

5 946,066 08-31-1999 _|Lee etal.
US-

§ 597,413 B2 07-22-2003

‘|

Kurashina
US-

§ 661,476 B1 12-09-2003

|

Abe et al.

2

Pa

|

P|7

P| US-
§ 587,162 B1 07-01-2003 Kanekoet al.

11

16

 

 

 

US-
§ 556,265 B1 04-29-2003 |Murade

US-
§ 493,046 B1 12-10-2002 |Ueda

US-
5 060,036 10-22-1991

|

Choi
US-

6 356,330 B1 03-12-2002 |Ando etal.
US-

5,185,601 02-09-1993

|

Takeda et al.
US- 5 771,082 06-23-1998

|

Chaudet et al.
US-

§ 285,429 BI 09-04-2001

—

[Nishida et al.
US-

6 362,858 B1 03-26-2002

‘|

Jeon et al.
US:

§ 404,470 BI 06-11-2002 |Kimetal.

 

   FOREIGN PATENT DOCUMENTS
Examiner Foreign Patent Document Publication Nameof Patentee or Pages, Columns, Lines,
Initials* ee Date Applicant of Cited Document Where Relevant Passages

MM-DD-YYYY Or Relevant Figures AppearCountry Code* "Number * "Kind Code? (if known

JP 2001 -228493 08-24-2001 |Hynix Semiconductor Inc. —_|Abstract

JP 2000-08408 09-24-1998

JP 3591513 04-19-2001 |Seiko Epson Corporation

CN 1242854A 03-04-1999 |Seiko Epson Corporation

 

 

        

Examiner Date
Signature Considered

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

'
Applicant's unique citation designation number(optional).

2
See Kinds Codes of

USPTO Patent Documents at v4 pie.gov or MPEP 901.04.
*

Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).
*

For
Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. 5kind of documentby
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible.

®
Applicant is to place a check mark here if English language

Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon the individual case. Any comments
on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND
TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

f you need assistance in completing the form, calf 1-800-PTO-9199 (1-800-786-9799) and select option 2.
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with

your submission of the attached form related to a
patent application

or
patent. Accordingly, pursuantto

Privacy Act Statement

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

principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a

patent application
or

patent. If you do not furnish the

requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine

your submission, which may
result in termination of proceedings

or abandonmentof the application
or

expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom ofInformation 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
whetherdisclosure of these records is required by the Freedom ofInformation Act.
A record from this system of records may bedisclosed,

as a routine use,
in the course of

presenting evidenceto 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 Memberof

Congress submitting
a

request involving
an

individual, to whom the record pertains, when
the individual has requested assistance from the Memberwith respect to the subject matter
of the record.
A record in this system of records may

be disclosed, as a routine use, to a contractor of the

Agency having need for the information in order to perform
a contract. Recipients of

information shall be required to comply with the requirements of the Privacy Act of 1974, as

amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of
the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed,as a routine use, to another federal

agency for purposes of National Security review (35 U.S.C. 181) and for review pursuantto
the Atomic Energy Act(42 U.S.C. 218(c)).
A record from this system of records may

be disclosed,
as a routine use, to the

Administrator, General Services, or his/her designee, during
an

inspection of records
conducted by GSAaspart of that agency’s responsibility to recommend improvementsin
records managementpractices and programs, under authority of 44 U.S.C. 2904 and 2906.
Such disclosure shall be made in accordancewith the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or

Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.
A record from this system of records may

be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b)

or issuance of a
patent

pursuantto 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of
37 CFR 1.14,

as a routine use, to the public if the record wasfiled in an
application which

became abandonedorin which the proceedings
were terminated and which application is

referenced by either a
published application,

an
application open to public inspection

or an

issued patent.
A record from this system of records may be disclosed,

as a routine use, to a
Federal,

State, or local law enforcement agency,if the USPTO becomes aware ofa violation or

potential violation of law or
regulation.
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PTO/SB/08b (07-09)
Approvedfor use through 07/31/2012. OMB 0651-0031

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

Complete if Known

INFORMATION DISCLOSURE

Substitute for form 1449/PTO

STATEMENTBY APPLICANT NAKAYOSHI

pom(Use as many sheets as necessary)

[eammenane

NON PATENT LITERATURE DOCUMENTS
Examiner Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
Initials* No.'

|

the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue

number(s), publisher, city and/or country where published.

JPO Office Action dated April 8, 2018, in
Japanese

Chinese Office Action dated May 9, 2008 regarding Chinese Patent Application
No. 2007100057288, in Chinese

  Examiner Date

Signature Considered
*EXAMINER:Initial if reference considered, whetherornotcitation is in conformance with MPEP 608. Draw line through citation if not in conformance and not
considered. Include copyof this form with next communication to applicant.
1 Applicant’s unique citation designation number(optional). 2 Applicant is to place a check mark hereif English language Translation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending 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, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

f you need assistance in completing the form, calf 1-800-PTO-9199 (1-800-786-9199) and select option 2.
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Privacy Act Statement

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

patent application
or

patent. Accordingly,
pursuantto the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a

patent application
or

patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to

process and/or examine your submission, which may result in termination of proceedings
or

abandonmentof the application
or

expiration of the patent.

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

1.
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The information on this form will be treated confidentially to the extent allowed under the
Freedom ofInformation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Departmentof Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of

presenting evidence to a court, magistrate,
or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.
A record in this system of records may

be disclosed, as a routine use, to a Memberof

Congress submitting
a

request involving
an individual, to whom the record pertains, when the

individual has requested assistance from the Memberwith respect to the subject matter of the
record.
A recordin this system of records may be disclosed, as a routine use, to a contractor of the

Agency having
needfor the information in order to perform

a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as

amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may

be disclosed, as a routine use, to another federal

agency for purposes of National Security review (85 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services,or his/her designee, during

an
inspection of records conducted by GSA as

part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be madein accordancewith the GSA regulations governing inspection of records for this

purpose, and any
otherrelevant (.e., GSA or

Commerce) directive. Such disclosure shall not
be used to make determinations aboutindividuals.
A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b)

or issuance of a
patent

pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record wasfiled in an

application which
became abandonedorin which the proceedings

were terminated and which application is
referenced by either a

published application,
an

application open to public inspection
or an

issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomesawareof a violation or

potential
violation of law or

regulation.
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Information:
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Information Disclosure Statement (IDS)
Form (SB08)
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Information:

This is not an USPTO supplied IDSfillable form
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Form (SB08)
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This Acknowledgement Receipt evidences receipt
on the noted date by the USPTOof the indicated documents,

characterized by the applicant, and including page counts, where applicable.It
serves as evidenceof receipt similar to a

Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

AcknowledgementReceiptwill establish thefiling date of the application.

NationalStage of an International Application under 35 U.S.C. 371

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

U.S.C. 371 and other applicable requirements
a Form PCT/DO/EO/903indicating 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.

NewInternational Application Filed with the USPTO as a
Receiving Office

If a new international application is being filed and the international application includes the necessary componentsfor
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject

to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of

the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent
Application of

NAKAYOSHTetal. Confirmation No. 2686

Application
Number: 15/271,422

Filed: September 21, 2016

For: Liquip CRYSTAL DISPLAY DEviIcE, DISPLAY

DEVICE AND MANUFACTURING METHOD THEREOF

tii
ii

Attorney
Docket No. HARU-0126

Commissionerof Patents

P.O. Box 1450

Alexandria, VA 22313-1450

LETTER

Sir:
The below-identified communications are submitted in the above-captioned application

or
proceeding:

(X) Information Disclosure Statement with PTO Form SB/08a(3 pages), SB/08b

( )$ deposit
account

charge via EFS payment system

Xl The Commissioneris hereby authorized to
charge paymentof any fees associated with this

Communication including fees under 37 C.F.R. § 1.16 and 1.17 or credit any overpaymentto

Deposit Account Number 60-0155.

Respectfully submitted,

/juan.carlos.a.marquez/

Juan Carlos A. Marquez

Registration Number34,072

Marquez
IP Law Office, PLLC

1629 K
Street, NW, Suite 300

Washington,
DC 20006

Tel. No. 202-349-1690

Fax No. 202-754-9829

Customer No. 38327

September 21, 2016
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Unrrep Siares Parent’ AND TRADEMARK OFFICE UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FCR PATENTSPO. Box 1450

Alexandria, Virginia 22313-1450www.soto,OV

APPLICATION TILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FER REC'D ATTY..DOCKET.NO LOCLAIMSHIND CLAIMS
 
 15/271 ,422 09/21/2016 2871 1600 HARU-0126

CONFIRMATION
NO.

2686
38327 FILING RECEIPT

Juan Carlos A. Marquez
Marquez Intellectual Property Law Office PLLC eeTAA
1629 K Street, NW

Suite 300

Washington, DC 20006

Date Mailed: 10/04/2016

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 U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are

subject to collection.

Please verify the accuracy of the data presented
on this receipt. If an error is noted on this Filing Receipt, please

submit a written requestfor a
Filing Receipt Correction. Please provide

a copyofthis Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any correctionsto this Filing Receipt with your reply to the Notice. When the USPTO processesthe reply
to the Notice, the USPTOwill generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Yoshiaki NAKAYOSHI, Ooamishirasato, JAPAN;
Kazuhiko YANAGAWA, Mobara, JAPAN;

Applicant(s)

Japan Display Inc., Tokyo, JAPAN;
Panasonic Liquid Crystal Display Co., Ltd., Hyogo-ken, JAPAN;

Powerof Attorney: The patent practitioners associated with Customer Number 38327

Domestic Priority data as claimed by applicant
This application is a CON of 14/942,120 11/16/2015

which is a CON of 14/708,348 05/11/2015 PAT 9213204
which is a CON of 14/285,006 05/22/2014 PAT 9086600
which is a CONof 13/927,539 06/26/2013 PAT 8760609

which is a CONof 13/650,203 10/12/2012 PAT 8493522
which is a CONof 13/364,092 02/01/2012 PAT 8310641
which is a CON of 12/926,735 12/07/2010 PAT 8248549

whichis a CON of 12/292,728 11/25/2008 PAT 7872696
whichis a DIV of 11/976,884 10/29/2007 PAT 7605876
whichis a DIV of 11/409,076 04/24/2006 PAT 7307673

whichis a DIV of 11/211,574 08/26/2005 PAT 7423701
whichis a DIV of 10/237,911 09/10/2002 PAT 6970222

Foreign Applications (You
may

beeligible to benefit from the Patent Prosecution Highway program at the

USPTO. Please see
http:/Awww.uspto.gov for more

information.)
JAPAN 2001-317149 10/15/2001

page 1 of 4

Page 171 of 263



Page 172 of 263

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

Applicant may provide
or rescind an authorization for access

using Form PTO/SB/39 or Form PTO/SB/69 as

appropriate.

Request to Retrieve
-

This application either claims priority to one or more
applications filed in an intellectual

property Office that participates in the Priority Document Exchange (PDX) program orcontains a proper Request to

Retrieve Electronic Priority Application(s) (PTO/SB/38orits equivalent). Consequently, the USPTOwill attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 09/30/2016

The country code and numberof your priority application, to be usedforfiling abroad under the Paris Convention,
is US 15/271,422

Projected Publication Date: 01/12/2017

Non-Publication Request: No

Early Publication Request: No

Title

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD

THEREOF

Preliminary Class

349

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by
a U.S. patent extend only throughoutthe 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-membercountry. The PCT process simplifies thefiling

of patent applications
on the sameinvention in member countries, but does not result in a

grant of "an international

patent" and doesnot eliminate the need of applicants to file additional documents andfees 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 withits 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 advisedthat in the case of inventions madein the United States, the Director of the USPTO must

issue a license before applicants
can

apply for a patent in a
foreign country. Thefiling of a U.S. patent application

serves as a
request for a

foreign filing license. The application's filing receipt contains further information and

guidance
asto the status of applicant's license for foreign filing.
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Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199,orit
can be viewed on the USPTO website at http:/;www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on
preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the U.S. Government website, http:/Awww.stopfakes.gov. Part of a
Department of Commerceinitiative,

this website includes self-help "toolkits" giving innovators guidance
on how to protectintellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT(1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted
a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED"followed by
a date appears on this form. Such licenses are issuedin all applications where

the conditions for issuance of a license have been met, regardless of whetheror not a license may be required
as

set forth in 37 GFR 5.15. The scope andlimitations ofthis 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 licenseis to be retained by the licensee and may
be

usedat any time onor 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 grantof a license doesnotin 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 themselvesof current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 GFR 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
atthis time, if the phrase "IF REQUIRED, FOREIGN FILING

LIGENSE GRANTED" DOES NOTappear
onthis form. Applicant

may
still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 monthsfrom thefiling 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 under35
U.S.C. 181, the licensee may

foreignfile the application pursuant to 37 CFR 5.15(b).
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SelectUSA

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

businessinvestment, innovation, and commercialization of new
technologies. The U.S. offers tremendous resources

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

promote andfacilitate business investment. SelectUSAprovides information assistanceto the international investor

community;
serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S.cities, states,

and regions competing for global investment; and counsels U.S. economic development organizations
on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://)www.SelectUSA.gov

orcall
+1-202-482-6800.

page 4 of 4

Page 174 of 263



Page 175 of 263

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number

Substitute for Form PTO-875 15/271 ,422

APPLICATIONAS FILED
-

PART| OTHER THAN

(Column 1) (Column2) SMALL ENTITY OR SMALL ENTITY

ceBASIC FEE
(87 CFR 1.16(a), (b), or (c)) N/A N/A N/A
SEARCH FEE
(27 CFR 1.16(k), (i), or (m)) NIA ™
EXAMINATION FEE
(37 CFR 1.16(0), (p), of (q))
TOTAL

ea
(97 CFR 1.16(i)

RRDEPENDENT

CLAIMS minus 3
(87 CFR 1.16(h

If the specification and drawings exceed 100
APPLICATION SIZE

_|

sheets of paper, the application size fee dueis
FEE $310 ($155 for small entity) for each additional
(87 CFR 1.16(s)) 50 sheetsorfraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j})
*

If the difference in column1 is less than zero, enter "0" in column2. TOTAL

APPLICATION AS AMENDED- PARTII

OTHER THAN
(Column 1} (Golumn 2) (Column 3) SMALL ENTITY SMALL ENTITY

CLAIMS HIGHEST
REMAINING NUMBER PRESENT

AFTER PREVIOUSLY EXTRA
AMENDMENT PAID FOR

ADDITIONAL ADDITIONAL
RATE($) FEE($)

Total
(37 CFR 1.16()))

Independent Minus
(37 CFR 1.16(h))

|

Application

SizeFee(S7CFR

1166)

|Application

SizeFee(S7CFR
1166)

Fee (37 CFR 1.16(s

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))

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

REMAINING NUMBER PRESENT
RATEIS)

ADDITIONAL
AFTER PREVIOUSLY EXTRA FEE($)AMENDMENT PAID FOR

AMENDMENT

A

TOTAL TOTAL
ADD'L FEE ADD'L FEE

Total
(37 CFR 1.16(i))
Independent Minus

(37 CFR 1.16(h))

Application Size Fee (37 GFR 1.16(s

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))

*
If the entry in column 1 is less than the entry in column 2, write "0" in column 3.™*
If the "Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter "20".“*
lf the "Highest Number Previously Paid For” IN THIS SPACE isless than 3, enter "3"
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent
Application of Confirmation No. 2686

NAKAYOSHTetal.

Application
Number: 15/271,422

For: LiQumD CRYSTAL DISPLAY DEVICE,
DISPLAY DEVICE AND MANUFACTURING

)

)

)

)

)

)
Filed: September 21, 2016 )

)

)

)
METHOD THEREOF

)

)

)Attorney Docket No. HARU-0126

Commissioner of Patents
P.O. Box 1450

Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Sir:

Prior to an examination on the merits, please amend the above-identified application
as

follows:
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IN THE CLAIMS:

Claims 1-3 and 14-30 stand for consideration in this application, wherein claims 1-3 are

being
amended to more

particularly point
out and

distinctly
claim the

subject invention; claims

4-13 are
being canceled without prejudice

or
disclaimer; and new claims 14-30 are

being

submitted for consideration, all as follows:

1.
(Currently Amended)

A
liquid crystal display device, comprising:

a first substrate;

a second substrate;

a
liquid crystal layer

betweenthefirst substrate and the second substrate,

containing liquid crystal molecules;

a
gate line and a drain line;

a
pixel

electrode and a counter electrode
disposed

between the first substrate and

the
liquid crystal layer;

a
gate insulation layer formed on the gate line;

an
organic insulation layer disposed betweenthefirst substrate and the liquid

crystal layer;

 
wherein the liquid crystal layer is driven by

anelectric field generated between

the
pixel

electrode and the counter
electrode, and

wherein the pixel electrode is formed between the liquid crystal layer and the

organic insulation layer, and wherein the counter electrode is a
planar shape, and the

pixel electrode comprises
a slit having

a

first portion, and the first portion is not
parallel

with the gate line and the drainline.

2.
(Currently Amended)

A
liquid crystal display device

aceerdine

te

claim-t

wherein

the

 

laveris-formedbetyeen+thecounter

electrodeandthefirst

substrate,
comprising:

a first substrate:

a second substrate:
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a
liquid crystal layer between the first substrate and the second substrate,

containing liguid crystal molecules;

a
gate line and a drainline;

a
pixel electrode and a counter electrode disposed betweenthe first substrate and

the liquid crystal layer:

a
gate insulation

layer
formed on the gateline;

an
organic insulation layer disposed betweenthefirst substrate and the liquid

crystal layer;

wherein the liquid crystal layer is driven by
an electric field generated between

the
pixel

electrode and the counter
electrode, and

wherein the pixel electrode is formed between the liquid crystal layer and the

organic insulation layer, and wherein the counter electrode is a
planar shape, and the

pixel
electrode

comprises
a slit

having
a first

portion,
and the first

portion
is not

parallel

with the gate line.

3. A
liquid crystal display device

according te-claim

2

wherein

thecounter

electredeis

  

comprising:

a first substrate: 

a second substrate: 

a
liquid crystal layer

between the first substrate and the second substrate

containing liquid crystal molecules;

a
gate line and a drainline;

a
pixel electrode and a counter electrode disposed between the first substrate and

the liquid crystal layer:

a
gate insulation layer formed on the gate line;
 

an
organic insulation layer disposed between thefirst substrate and the liquid

crystal layer:

wherein the liquid crystal layer is driven by
an electric field generated between

the pixel electrode and the counter electrode, and
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14.

15.

16.

17.

18.

19.

wherein the pixel electrode is formed between the liquid crystal layer and the

organic insulation layer, and wherein the counter electrode is a
planar shape, and the

pixel
electrode

comprises
a slit

having
a first

portion,
and the first

portion
is not

parallel

with the drain line.

(Canceled).

(New)
A

liquid crystal display device according
to claim 2, wherein the pixel electrode

comprises
a slit having

a first portion, and thefirst portion is not
parallel with the gate

line and the drain line at least in a
pixel.

(New)
A

liquid crystal display device according
to claim 3, wherein the pixel electrode

comprises
a slit

having
a first

portion,
and thefirst

portion
is not

parallel
with the gate

line and the drain line at least in a
pixel.

(New)
A

liquid crystal display device according
to claim 1, wherein the counter electrode

is connected to a common
layer and, wherein the

organic
insulation

layer
is formed

between the counter electrode andthe first substrate.

(New)
A

liquid crystal display device according
to claim 16, wherein the counter

electrode is connected to the common
layer

via a
through

hole within the
organic

insulation layer.

(New)
A

liquid crystal display device according
to claim 17, wherein the common

layer

is a
planer shape, and facesplural of the pixel electrode.

(New)
A

liquid crystal display device according
to claim 1, wherein a

passivation layeris

formed between the
liquid crystal layer

and the
pixel

electrode
contacting

a second

electrode, and wherein the passivation layer is formed betweentheliquid crystal layer

and the drain line.
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20.

21.

22.

23.

24.

25.

26.

(New)
A

liquid crystal display device according
to claim 2, wherein a

passivation layeris

formed betweenthe liquid crystal layer and the pixel electrode contacting
a second

electrode, and wherein the
passivation layer

is formed between the
liquid crystal layer

andthe drain line.

(New)
A

liquid crystal display
device

according
to claim 3, wherein a

passivation layer
is

formed betweenthe liquid crystal layer and the pixel electrode contacting
a second

electrode, and wherein the passivation layer is formed betweenthe liquid crystal layer

and the drain line.

(New)
A

liquid crystal display device according
to claim 1, wherein the counter electrode

is a
planer shape, and the pixel electrode comprises

a slit having the first portion and a

second
portion,

and both of the first
portion

and the second
portion

are not
parallel

with

the gate line and the drain line.

(New)
A

liquid crystal display device according
to claim 1, wherein the counter electrode

is a
planer shape,

and the
pixel

electrode
comprises

a slit
having

the first
portion

and a

second portion, and both of thefirst portion and the second portion
are not

parallel with

the gateline.

(New)
A

liquid crystal display
device

according
to claim 1, wherein the counter electrode

is a
planer shape, and the pixel electrode comprises

a slit having the first portion and a

second
portion, and both ofthe first portion and the second portion

are not
parallel with

the drain line.

(New)
A

liquid crystal display device according
to claim 1, wherein the gate insulation

layer is formed between the counter electrode and the drainline.

(New)
A

liquid crystal display device according
to claim 1, wherein the counter electrode

connects to a connection line.

an
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27.

28.

29,

30.

(New)
A

liquid crystal display device according
to claim 26, wherein the connection line

is arranged parallel
to the extension direction of the gate line.

(New)
A

liquid crystal display device according
to claim 27, wherein the organic

insulation layer is formed between the connection line and thefirst substrate.

(New)
A

liquid crystal display device according
to claim 26, wherein the connection line

is directly contacted to the counter electrode.

(New)
A

liquid crystal display
device

according
to claim 29, wherein the commonelectrode

is disposed between the connection line and the liquid crystal layer.
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REMARKS

Prior to examination on the merits, the Examineris respectfully requested
to consider the

above-outlined amendments,
to

proceed
with examination of the

application
on the merits, and to

indicate the allowability of the claim.

Status of the Claims

Claims 1-3 and 14-30 stand for consideration in this
application,

wherein claims 1-3 are

being amendedto more
particularly point

out and distinctly claim the subject invention; claims 4-

13 are
being canceled without prejudice

or
disclaimer; and new claims 14-30 are

being submitted

for consideration. Applicants submit that there is no new matter
being addedas a result of this

Preliminary
Amendment.

Support for the new claims submitted herewith may be found throughout the disclosure of

the invention asfiled.

Conclusion

In view of the above amendments and Applicants’
comments stated herein, Applicants

respectfully request
an

early and favorable action on the merits.

Respectfully submitted,

/juan.carlos.a.marquez/ 
Juan Carlos A. Marquez

Registration
Number 34,072

MARQUEZIP LAW OFFICE,
PLLC

1629 K Street, NW

Suite 300

Washington,
DC 20006

Voice: (202)
349-1690

Fax:
(202)

754-9829

Customer No. 38327

November11, 2016
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Application Number: 15271422

Confirmation Number: 2686

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURINGTitle of Invention: METHOD THEREOF

ee
a

Attorney Docket Number: HARU-0126
 

Receipt Date: 11-NOV-2016

Application Type: Utility under 35 USC 111{a)

Paymentinformation:

Submitted with Payment

File Listing:
Document

Document Description
File Size(Bytes)/ Multi Pages

Number P
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Information:

104704

HARU-126_Preliminary_AmendPreliminary Amendment
ment.pdf 1b5d919967f091 8ca6d8e08691 deb36b3c9|

Warnings: 

Information: This Acknowledgement Receipt evidences receipt
on the noted date by the USPTOof the indicated documents,

characterized by the applicant, and including page counts, where applicable.It
serves as evidenceof receipt similar to a

Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

AcknowledgementReceiptwill establish the
filing

date of the application.

 

 
NationalStage of an International Application under 35 U.S.C. 371

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

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

as a

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

New International Application Filed with the USPTO as a
Receiving Office

If a new international application is being filed and the international application includes the necessary componentsfor
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject

to
prescriptions concerning

national security, and the date shown onthis AcknowledgementReceiptwill establish the international
filing

date of

the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent
Application of Confirmation No. 2686

NAKAYOSHTetal.

Application
Number: 15/271,422

Filed: September 21, 2016

For: LIQUID CRYSTAL DISPLAY DEVICE,
DISPLAY DEVICE AND MANUFACTURING

METHOD THEREOF

tt
ii

Attorney
Docket No. HARU-0126

Mail
Stop

Amendment

Commissionerof Patents

P.O. Box 1450

Alexandria, VA 22313-1450

COVER

LETTER
Sir:
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The fee for submission of claimsis calculated as shown below:
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 In addition, the below-identified communications are submitted in the above-captioned application
or
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sheet of replacement drawings
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| Preliminary Amendment

(with claim amendments) [

[ ] Substitute Abstract [

[ ] Terminal Disclaimer [
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[ ]  Applicant(s) hereby request and petition that the time for taking action in this case be extended

pursuant
to 37 C.F.R. § 1.136(a)

for:

[ ]one(1)
month

[ ]two(2)months [ |
three

(3)
months

The fee set in 37 C.F.R. § 1.17 for the extension of time is $ for a
large/small entity.

[ ] Payment of $ is made by credit card via the EFS payment system.

[x] The Commissioneris hereby authorized to
charge any additional fees associated with this communication,

including fees under 37 CFR. § 1.16 and 1.17,
or credit any overpayment to

Deposit Account Number

60-0155.

Respectfully submitted,

/juan.carlos.a.marquez/ 
Juan Carlos A.

Marquez

Registration Number 34,072

MARQUEZ IP LAW OFFICE,
PLLC

1629 K Street, NW

Suite 300

Washington,
DC 20006

Voice:
(202)

349-1690

Fax: (202)
754-9829

Customer No. 38327

November11, 2016
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PTO/SB/06 (09-11)
Approvedfor use through 1/31/2014. OMB 0651-0032

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

PATENT APPLICATION FEE DETERMINATION RECORD

|

4Pelication or Docket Number Filing Date

Substitute for Form PTO-875 15/271 ,422 09/21/2016

|

LJ
Tobe Mailed

ENTITY: LARGE
L]

smatt
[_]

micro

APPLICATION AS FILED
—

PART|

(Column 1) (Column 2)

LJ
pasic FEE N/A N/A(37 CFR 1.16(a). {b), or (¢}

L]
SEARCH FEE
37 CFR 1.16(k), (i), or (m N/A N/A

oO
EXAMINATION FEE N/A(37 CER 1.16(0). {p), or (q)) N/A

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

LIAPPLICATION SIZE FEE
(37 CFR 1.16(s})

C
MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR1.16(j))

*
If the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED- PARTII

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

CLAIMS HIGHEST
REMAINING NUMBER

11/11/2016

|

arter PREVIOUSLY PRESENT EXTRA *pemmomaee
AMENDMENT PAID FOR

Ind dent
i

[J Application Size Fee (37 CFR 1.16(s))AMENDMENT CO
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.16(j))

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

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY

J

PRESENT EXTRA

AMENDMENT PAID FOR
Total (37 CFR *

Minus
xe

1.16(i)}

Independent a : fee
(37 CFR 1.16(h}) Minus

[_] Application Size Fee (37 CER 1.16(s))

AMENDMENT CO
FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 GFR 1.16(j))

* |f the entry in column

1

is less than the entry in column 2, write “O” in column 3.
**

If the “Highest Number Previously Paid For’ IN THIS SPACEis less than 20, enter “20”.
**

If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 3, enter “3”.
The “Highest NumberPreviously Paid For” (Total or Independent) is the highest numberfound in the appropriate box in column 1.

LIE
/LAMONT MCLAUCHLIN/ This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO ta

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. Timewill vary depending upon the individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden. should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Unrrep Siares Parent’ AND TRADEMARK OFFICE UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FCR PATENTSPO. Box 1450

Alexandria, Virginia 22313-1450www.soto,OV

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 
15/271,422 09/21/2016 Yoshiaki NAKAYOSHI HARU-0126

CONFIRMATIONNO. 2686

38327 PUBLICATION NOTICE
Juan Carlos A. MarquezMarquezIntellectual Property Law Office PLLC MONA

MA1629 K Street, NW
Qodv0NNSS464

Suite 300

Washington, DC 20006

Title:LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

Publication No.US-2017-0010509-A1
Publication Date:01/12/2017

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published
as a

patent application publication pursuant to 37

CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databasesvia the

Internet at www.uspto.gov. The direct link to access the publication is currently http:/(www.uspto.gov/pattt/.

The publication process established by the Office does not provide for mailing
a copy of the publication to

applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 GFR 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 reachedbytelephone at (671) 272-3150 or
(800) 972-6382,

by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the
dates of receipt of correspondencefiled in the Office, may also be accessed via the Internet through the Patent

Electronic Business Genter at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication,
or about PAIR, is available by calling the Patent

Electronic Business Center at 1-866-217-9197.

 

Office of Data Managment, Application Assistance Unit (571) 272-4000,
or

(571) 272-4200,
or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARKOFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

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

15/271,422 09/21/2016 Yoshiaki NAKAYOSHI HARU-0126 2686

Juan Carlos A. Marquez
Marquez Intellectual Property Law Office PLLC CHIEN, LUCY P

1629 K Street, NW

Suite 300
ART UNIT PAPER NUMBER

Washington, DC 20006 2871

NOTIFICATION DATE DELIVERY MODE

09/17/2018 ELECTRONIC

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

proceeding.

The time
period

for
reply,

if any, is sct in the attached communication.

Notice of the Office communication was sent
electronically

on above-indicated "Notification Date” to the

following
e-mail address(es):

USPTO @ dockettrak.com
Iniu @ marqueziplaw.com
mail@marqueziplaw.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
15/271 ,422 NAKAYOSHI et al.

Office Action Summary Examiner Art Unit AIA Status
LUCY P CHIEN 2871 No

--
The MAILING DATEofthis communication appears on the coversheet with the correspondence address

--

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE
3

MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, maya reply betimelyfiled
after SIX (6) MONTHSfrom 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} MONTHSfrom 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}(¥] Responsive to communication(s)filed
on 9/21/2016.

© A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on __.

2a)C) This action is FINAL. 2b)

lv]

This action is non-final.

3)0 Anelection was made bythe applicant in responseto a restriction requirement set forth during the interview on

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

4) Sincethis application is in condition for allowance except for formal matters, prosecution
as to the merits is

closed in accordance with the practice under Exparte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

) Claim(s) 1-3 and 14-30 is/are pending in the application.

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

() Claim(s)___
is/are allowed.

Claim(s) 1-3,14-16 and 19-30 is/are rejected.

Claim(s) 17-18
is/are objected to.

(4 Claim(s)__
are

subject to restriction and/or election requirement*
If any claims have been determined allowable, you maybeeligible to benefit from the Patent Prosecution Highway program at a

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

http:/Awww.uspto.gov/patents/init_events/pph/index.jsp
or send an

inquiry to PPHfeedback@uspto. gov.

)

)

)

)

Application Papers

10)() The specification is objected to by the Examiner.

11)(¥] The drawing(s) filed on 9/21/2016 is/are: a)l¥}) accepted
or

b)(1 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 requiredif the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C. § 119

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

a)¥)
All

b)
Some**

ce)
Noneof the:

1.@} Certified copies of the priority documents have beenreceived.

2.1.) Certified copies of the priority documents have been received in Application No.

3.1.) Copiesof 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 fora list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) (0 Interview Summary (PTO-413)

Paper No(s)/Mail Date
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (7) Other:

Paper No(s)/Mail Date See Continuation Sheet.
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20180912 Page 207 of 263



Page 208 of 263

Continuation Sheet (PTOL-326) Application No. 15/271,422

Continuation of
Attachment(s) 2)

Information Disclosure
Statement(s) (PTO/SB/08a

and/or
PTO/SB/08b)

Paper No(s)/Mail
Date: 9/21/2016 9/21/2016 ,9/21/2016,9/21/2016,9/21/2016

Page 208 of 263



Page 209 of 263

Application/Control Number: 15/271,422 Page 2

Art Unit: 2871

Notice of Pre-AlA or AIA Status

1. The present application is being examined under the pre-AlAfirst to invent provisions.

Claim Rejections

-
35 USC § 103

2. Inthe event the determination of the status of the application
as

subject
to AIA 35

U.S.C. 102 and 103
(or

as
subject

to
pre-AlA 35 U.S.C. 102 and 103)

is incorrect, any correction

of the statutory basis for the rejection will not be considered a new
ground of rejection if the

prior
art relied upon, and the rationale supporting the rejection, would be the same under

either status.

3. Claim 1-3,14-16,19-30 is/are rejected under pre-AlA 35 U.S.C. 103(a)
as

being

unpatentable
over Min et al (US 6449026)in view of Lyu

et al (US 6001539) in view of Kaneko et

al (US 20010030717)

Regarding Claim 1-3

Min etal discloses (Fig. 1 and Fig. 2}
a

liquid crystal display device, comprising:
a

first substrate (11);
a second substrate;

a
liquid crystal layer between thefirst substrate

and the second substrate, containing liquid crystal molecules (column 4, lines 1-8);
a

gate line (31) and a drain line (36);
a

pixel electrode (21) and a counter electrode (12)

disposed between thefirst substrate and the liquid crystal layer;
a

gate insulation layer

(15) formed on the gate line;
a insulation layer (20) disposed between thefirst

substrate (11) and the liquid crystal layer;
a

switching element (where 13 is located),

connectedto the gate line, including
a first electrode (19a) connected to the drain line

and a secondelectrode (19b) connected to the pixel electrode (21); wherein the liquid

crystal layer
is driven by

an electric field generated between the pixel electrode and the

Page 209 of 263



Page 210 of 263

Application/Control Number: 15/271,422 Page 3

Art Unit: 2871

counter electrode, and wherein the pixel electrode (21) is formed between the liquid

crystal layer and the insulation layer (20), and wherein the counter electrode (12) is
a

planar shape, and the pixel electrode comprises
a slit having

a first portion (21),

Min et al does not disclose an
organic insulation layer and thefirst portion is not

parallel with the gate line and the drain line.

Lyu
et al discloses (abstract)

an
organic insulation layer (110).

Kanekoetal discloses
(Fig. 2) first portion is not

parallel with the gate line and

the drain line.

It would have been obvious to one of ordinary skill in the art to
modify Min et al

to include Lyu
et al’s organic insulation layer motivated by the desire to create a buffer

between the TFT and pixel electrode to further include Kanekoetal’s first portion of the

pixel electrode not
parallel with the gate line and drain line motivated by the desire tilt

the liquid crystal
a certain direction.

Regarding Claim 14,

In addition to Min et
al, Lyu

et
al, and Kanekoet

al, Min et al discloses
(Fig.

1 and

Fig. 2) wherein the pixel electrode (21)comprises
a slit having

a first portion, and the

first portion is not
parallel with the gate line and the drain line at least in a

pixel (taught

by Kanekoet al
Fig. 2).

Regarding Claim 15,

In addition to Min et al, Lyu
et al, and Kanekoet al, Min et al discloses (Fig. 1 and

Fig. 2 ) wherein the pixel electrode (21) comprises
a slit having

a first portion, and the
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first portion is not
parallel with the gate line and the drain line at least in a

pixel. (taught

by Kanekoet al
Fig. 2).

Regarding Claim 16,

In addition to Min et al, Lyu
et al, and Kaneko et al, Min et al discloses (Fig. 1 and

Fig. 2
) wherein the counter electrode is connected to a common

layer and, wherein the

organic insulation layer
is formed between the counter electrode and thefirst

substrate. (column 1, lines 63-67).

Regarding Claim 19,

In addition to Min et al, Lyu
et al, and Kanekoet al, Min et al discloses (Fig.

1 and

Fig. 2 ) wherein

a

passivation layer (20) is formed between the liquid crystal layer and

the pixel electrode (21) contacting
a second electrode (19b), and wherein the

passivation layer (20) is formed between the liquid crystal layer and the drain line

(19a).

Regarding Claim 20,

In addition to Min et
al, Lyu

et
al, and Kanekoet

al, Min et al discloses
(Fig.

1 and

Fig. 2 ) wherein

a

passivation layer (20) is formed between the liquid crystal layer and

the pixel electrode (21) contacting
a second electrode (19b), and wherein the

passivation layer (20) is formed between theliquid crystal layer and the drain line (19a).

Regarding Claim 21,

In addition to Min et al, Lyu
et al, and Kanekoet al, Min et al discloses (Fig. 1 and

Fig. 2) wherein a
passivation layer (20) is formed between the liquid crystal layer and
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the pixel electrode (21) contacting
a second electrode (19b), and wherein the

passivation layer is formed between theliquid crystal layer and the drain line.

Regarding Claim 22,

In addition to Min et al, Lyu
et al, and Kaneko et al, Min et al discloses (Fig. 1 and

Fig. 2
}wherein the counter electrode (12)is

a
planer shape, and the pixel electrode (21)

comprises
a slit having the first portion and a second portion, and both of thefirst

portion and the second portion
are not

parallel with the gate line and the drain line.

(taught by Kanekoetal Fig. 2).

Regarding Claim 23,

In addition to Min et al, Lyu
et al, and Kaneko et al, Min et al discloses (Fig.

1 and

Fig. 2 ) wherein the counter electrode (12) is a
planer shape, and the pixel electrode (21)

comprises
a slit having the first portion and a second portion, and both ofthefirst

portion and the second portion
are not

parallel with the gate line. (taught by Kaneko et

al Fig. 2).

Regarding Claim 24,

In addition to Min et
al, Lyu

et al, and Kaneko et al, Min et al discloses (Fig.
1 and

Fig. 2 ) wherein the counter electrode (12) is a
planer shape, and the pixel electrode (21)

comprises
a slit having the first portion and a second portion, and both ofthefirst

portion and the second portion
are not

parallel with the drain line. (taught by Kaneko et

al Fig. 2).

Regarding Claim 25,
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In addition to Min et al, Lyu
et al, and Kanekoet al, Min et al discloses (Fig.

1 and

Fig. 2 ) wherein the gate insulation layer (15) is formed between the counter electrode

(12) and the drain line (19a).

Regarding Claim 26,

In addition to Min et
al, Lyu

et al, and Kanekoet al, Min et al discloses
(Fig.

1 and

Fig. 2
) wherein the counter electrode (12)

connects to a connection line. (column 1,

lines 63-67).

Regarding Claim 27,

In addition to Min et al, Lyu
et al, and Kanekoet al, Min et al discloses (Fig.

1 and

Fig. 2 ) wherein the connection line is arranged parallel
to the extension direction of the

gate line. (column 1, lines 63-67).

Regarding Claim 28,

In addition to Min et al, Lyu
et al, and Kaneko et al, Min et al discloses (Fig. 1 and

Fig. 2
) wherein the organic insulation layer (20)

is formed between the connectionline

and thefirst substrate (11).

Regarding Claim 29,

In addition to Min et
al, Lyu

et al, and Kanekoet al, Min et al discloses (Fig.
1 and

Fig. 2 ) wherein the connection line is directly contacted to the counter

electrode. (column 1, lines 63-67).

Regarding Claim 30,
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In addition to Min et al, Lyu
et al, and Kanekoet al, Min et al discloses (Fig.

1 and

Fig. 2 ) wherein the commonelectrode (12) is disposed between the connection line and

the liquid crystal layer. (column 1, lines 63-67).

Allowable Subject Matter

4. Claim 17,18
are

objected
to as

being dependent upon a
rejected base claim, but would

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

and any
intervening claims.

Regarding Claim 17,

The prior
art does not disclose nor would it be obvious to one of ordinaryskill in

the art to include another reference to disclose wherein the counter electrodeis

connected to the common
layer via a

through hole within the organic insulation layer.

Claim 18 depends
on Claim 17, therefore is objected.

Conclusion

5. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to LUCY P CHIEN whose telephone number is (571)272-8579. The

examiner can
normally be reached on 9AM-5PM PST M-F.

Examiner interviewsare available via telephone, in-person, and video conferencing

using
a USPTO supplied web-based collaboration tool. To schedule an

interview, applicant is

encouraged
to use the USPTO Automated Interview Request (AIR)

at

http://www.uspto.gov/interviewpractice.
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If attempts to reach the examinerby telephone
are

unsuccessful, the examiner’s

supervisor, Michael Caley
can be reached on 571-272-2286. The fax phone number for the

organization where this application
or

proceeding is assigned is 571-273-8300.

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

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications
is available through

Private PAIR
only.

For more information about the PAIR

system,
see

http://pair-direct.uspto.gov. Should you have questions
on accessto the Private

PAIR system, contact the Electronic Business Center (EBC)
at 866-217-9197(toll-free). If you

would like assistance from a USPTO Customer Service Representative
or access to the

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

/LUCY P CHIEN/

Primary Examiner, Art Unit 2871
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Privacy Act Statement

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

your submission of the attached form related to a
patent application

or
patent. Accordingly, pursuantto

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

principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a

patent application
or

patent. If you do not furnish the

requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine

your submission, which may
result in termination of proceedings

or abandonmentof the application
or

expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom ofInformation 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
whetherdisclosure of these records is required by the Freedom ofInformation Act.
A record from this system of records may bedisclosed,

as a routine use,
in the course of

presenting evidenceto 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 Memberof

Congress submitting
a

request involving
an

individual, to whom the record pertains, when
the individual has requested assistance from the Memberwith respect to the subject matter
of the record.
A record in this system of records may

be disclosed, as a routine use, to a contractor of the

Agency having need for the information in order to perform
a contract. Recipients of

information shall be required to comply with the requirements of the Privacy Act of 1974, as

amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of
the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed,as a routine use, to another federal

agency for purposes of National Security review (35 U.S.C. 181) and for review pursuantto
the Atomic Energy Act(42 U.S.C. 218(c)).
A record from this system of records may

be disclosed,
as a routine use, to the

Administrator, General Services, or his/her designee, during
an

inspection of records
conducted by GSAaspart of that agency’s responsibility to recommend improvementsin
records managementpractices and programs, under authority of 44 U.S.C. 2904 and 2906.
Such disclosure shall be made in accordancewith the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or

Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.
A record from this system of records may

be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b)

or issuance of a
patent

pursuantto 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of
37 CFR 1.14,

as a routine use, to the public if the record wasfiled in an
application which

became abandonedorin which the proceedings
were terminated and which application is

referenced by either a
published application,

an
application open to public inspection

or an

issued patent.
A record from this system of records may be disclosed,

as a routine use, to a
Federal,

State, or local law enforcement agency,if the USPTO becomes aware ofa violation or

potential violation of law or
regulation.
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PTO/SB/08b (07-09)
Approvedfor use through 07/31/2012. OMB 0651-0031

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

Complete if Known

INFORMATION DISCLOSURE 2016-09-21

STATEMENTBY APPLICANT NAKAYOSHI

a(Use as many sheets as necessary)

[eammenane

NON PATENT LITERATURE DOCUMENTS
Examiner Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
Initials* No.'

|

the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue

number(s), publisher, city and/or country where published.

Substitute for form 1449/PTO

JPO Office Action dated April 8, 2018, in
Japanese

Chinese Office Action dated May 9, 2008 regarding Chinese Patent Application
No. 2007100057288, in Chinese

  Examiner Date

*EXAMINER:Initial if reference considered, whetherornotcitation is in conformance with MPEP 608. Draw line through citation if not in conformance and not
considered. Include copyof this form with next communication to applicant.
1 Applicant’s unique citation designation number(optional). 2 Applicant is to place a check mark hereif English language Translation is attached.
This collection of information is required by 37 CFR 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending 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, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO:
Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

f you need assistance in completing the form, calf 1-800-PTO-9199 (1-800-786-9199) and select option 2.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.P.c/
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Privacy Act Statement

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

patent application
or

patent. Accordingly,
pursuantto the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a

patent application
or

patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to

process and/or examine your submission, which may
result in termination of proceedings

or

abandonmentof the application
or

expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom ofInformation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Departmentof Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of

presenting evidence to a court, magistrate,
or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.
A record in this system of records may

be disclosed, as a routine use, to a Memberof

Congress submitting
a

request involving
an individual, to whom the record pertains, when the

individual has requested assistance from the Memberwith respect to the subject matter of the
record.
A recordin this system of records may be disclosed, as a routine use, to a contractor of the

Agency having
needfor the information in order to perform

a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as

amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may

be disclosed, as a routine use, to another federal

agency for purposes of National Security review (85 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services,or his/her designee, during

an
inspection of records conducted by GSA as

part of that agency’s responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be madein accordancewith the GSA regulations governing inspection of records for this

purpose, and any
otherrelevant (.e., GSA or

Commerce) directive. Such disclosure shall not
be used to make determinations aboutindividuals.
A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b)

or issuance of a
patent

pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record wasfiled in an

application which
became abandonedorin which the proceedings

were terminated and which application is
referenced by either a

published application,
an

application open to public inspection
or an

issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomesawareof a violation or

potential
violation of law or

regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent
Application of

NAKAYOSHTetal. Confirmation No. 2686

Application
Number: 15/271,422

Filed: September 21, 2016

For: LiqumD CRYSTAL DISPLAY DEVICE, DISPLAY

DEVICE AND MANUFACTURING METHOD THEREOF

NeeNomeNeNeeeeNee”eee”ee“ee”“ee”

Attorney
Docket No. HARU-0126

Commissionerof Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir:

This application is a Continuation of U.S.
Application Serial No. 14/942,120 filed on

November 16, 2015 which is a Continuation of U.S.
Application

Serial No. 14/708,348filed on

May 11, 2015, whichis a Continuation ofU.S.
Application

No. 14/285,006 filed on
May 22, 2014,

which is a continuation of U.S.
Application

No. 13/927,539 filed on June 26, 2013, which is a

Continuation of U.S.
Application

No. 13/650,203 filed on October 12, 2012, which is a

Continuation of U.S.
Application

No. 13/364,092 filed on
February 1, 2012, which is a

Continuation of U.S.
Application Serial No. 12/926,735 filed December 7, 2010, which is a

Continuation of U.S.
Application Serial No. 12/292,728 filed November 25, 2008, which is a

Divisional ofU.S.
Application

Serial No. 11/976,884 filed October 29, 2007, which is a Divisional

ofU.S.
Application

No. 11/409,076 filed April 24, 2006, which is a Divisional ofU.S.
Application

Serial No. 11/211,574 filed August 26, 2005, which is a Divisional of U.S. Application Serial No.

10/237,911 filed September 10, 2002.
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Pursuant to 37 C.F.R. §§ 1.56 and 1.97, this Information Disclosure Statement is being submitted

in connection with the above-identified patent application.
A

listing of documents to be published
on the

face of any patent granted from this application is submitted herewith on the accompanying Form PTO-

1449. Any other documents or information submitted for consideration by the Examinerare listed in this

paper. A copyof each non-USorforeign patent
or

non-patent publication
or any portion thereoflisted or

herein identified is submitted herewith.

CERTIFICATION

1. This Information Disclosure Statement is being submitted:

[ X ] (a) Concurrently with the new Continuation Application, wherebyit is believed that no

fee is due; OR

[ |] (b) After three months from the filing date of the above-identified U.S. patent application

but before the mailing date of the first Office Action on the merits of the above-identified

application, wherebyit is believed that no fee is due; OR

[ ] (c) After three months from the filing date of thc above-identificd U.S. patent application

and after the mailing date of the first Office Action on the merits of the above-identified

application, but prior
to the issuance of any Final Action or Notice of Allowance sent in

such application, whereby Applicant(s) hereby submit the requisite certification

hereinbclow,or authorization for the payment of the requisite fec is sct forth hcrembclow;

OR

[ ] (d) After the issuance of a Final Action or Notice of Allowance, but before the payment of

the Issue Fee, whereby Applicant(s) hereby submit the requisite certification hereinbelow,

and authorization for the payment of the requisite fee is set forth hereinbelow.

2. In accordance with the requirements of 37 C.F.R. $1.97, and the above, Applicant(s) hereby certify

that:

[ ] Each item of information containedin this Information Disclosure Statement wasfirst cited

in any communication from a
foreign patent office in a

counterpart foreign application
not

more than three monthsprior
to the filing of this Information Disclosure Statement; OR

[ ] No itemof information contained in this Information Disclosure Statement wascited in a

communication from a
forcign patent officc in a

counterpart forcign application, and, to

the knowledge of the person signing the certification after making reasonable inquiry,
no

-2-
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item of information contained in the information disclosure statement was known to any

individual designated
in §1.56(c)

more than three months prior
to the filing of this

Information Disclosure Statement.

3. Payment of any fees associated with this communication and submissionis as follows:

[ ] Payment for$
_to cover the fee is being submitted via the EFS payment procedure.

[X] The Commissioneris hereby authorized to
charge paymentof any

fees associated with

this communication, including fees under 37 C.F.R. § 1.16 and 1.17,
or credit any

overpayment to
Deposit Account Number 60-0155,

4, The Examineris requested
to

acknowledge receipt and consideration of the information provided

in this paper in accordance with prescribed procedures. Should there be any outstanding issues

requiring discussion that would further the prosecution and allowance of the above-captioned

application, the Examineris invited to contact the undersigned representative
at the address and

phone numberindicated below.

Respectfully submitted,

/juan.carlos.a.marquez/

 

Juan Carlos A. Marquez

Registration Number 34,072

MARQUEZ IP LAW OFFICE, PLLC
1629 K Street, NW, Suite 300

Washington, DC 20006

Phone: (202) 349-1690

Fax: (202) 754-9829

Customer No. 38327

September21, 2016

{LUCY P CHIEN/ 63/12/2018

-3-
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PTO/SB/08a (07-09)
Approved for use through 07/31/2016. OMB 0651-0031

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

Complete if Known

Application Number 15
Filing Date 2016-09-21INFORMATION DISCLOSURE SaarFirst Named Inventor

STATEMENT BY APPLICANT Art Unit
(Use as many sheets as necessary) Examiner Name

Attorney Docket Number |HARU-0126

Substitute for form 1449/PTO
 

  U. S. PATENT DOCUMENTS 
Examiner Document Number Publication Date Nameof Patentee or Pages, Columns, Lines, Where
Initials* . MM-DD-YYYY Applicant of Cited Document Relevant Passagesor Relevant

Number-Kind Code?
“ow Figures Appear

US-
5914762 06-22-1999 [Lee etal.

US-
6233034 B1 05-15-2011

‘|

Lee etal. 
US-

6456351 B1 09-24-2002 |Kimetal.
US-

6256081 BI 07-03-2001 |Lee etal.
US-

5 745,207 04-28-1998 [Asadaetal.
US-

6 266,116 B1 07-24-2001 |OHTAetal,
US-

5 946,066 08-31-1999 _|Lee etal. 
US-

§ 597,413 B2 07-22-2003

|

Kurashina
US-

6 661,476 B1 12-09-2003

=|

Abeet al.

US:
§,556,265 B1 04-29-2003

|

Murade 
US-

§ 493,046 B1 12-10-2002 |Ueda
US-

5 060,036 10-22-1991

|

Choi
US-

6 356,330 B1 03-12-2002 |Ando etal.
US-

5,185,601 02-09-1993

|

Takeda et al.

US-5 771,082 06-23-1998

|

Chaudet et al. 
US-

6 285,429 B1 09-04-2001 Nishidaet al.
US-

6 362,858 B1 03-26-2002

‘|

Jeon et al.
US:

§ 404,470 BI 06-11-2002 |Kimetal.  
2

Pa

|

P|7

P| US-
§ 587,162 B1 07-01-2003 Kanekoet al.

11

16

FOREIGN PATENT DOCUMENTS
Examiner Foreign Patent Document Publication Nameof Patentee or Pages, Columns, Lines,
Initials* ee Date Applicant of Cited Document Where Relevant Passages

MM-DD-YYYY Or Relevant Figures AppearCountry Code* "Number * "Kind Code? (if known

JP 2001 -228493 08-24-2001 |Hynix Semiconductor Inc. [Abstract

JP 2000-08408 09-24-1998 

JP 3591513 04-19-2001 |Seiko Epson Corporation 

CN 1242854A 03-04-1999 |Seiko Epson Corporation       Examiner Date
Signature

/LucY pp CHIEN/
Considered 99 / 412 /2 OLS

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

'
Applicant's unique citation designation number(optional).

2
See Kinds Codes of

USPTO Patent Documents at v4 pie.gov or MPEP 901.04.
*

Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3).
*

For
Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document. 5kind of documentby
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible.

®
Applicant is to place a check mark here if English language

Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public whichis to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon the individual case. Any comments
on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND
TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

f you need assistance in completing the form, calf 1-800-PTO-9199 (1-800-786-9799) and select option 2.
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Privacy Act Statement

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

your submission of the attached form related to a
patent application

or
patent. Accordingly, pursuantto

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

principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a

patent application
or

patent. If you do not furnish the

requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine

your submission, which may
result in termination of proceedings

or abandonmentof the application
or

expiration of the patent.

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

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom ofInformation 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
whetherdisclosure of these records is required by the Freedom ofInformation Act.
A record from this system of records may bedisclosed,

as a routine use,
in the course of

presenting evidenceto 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 Memberof

Congress submitting
a

request involving
an

individual, to whom the record pertains, when
the individual has requested assistance from the Memberwith respect to the subject matter
of the record.
A record in this system of records may

be disclosed, as a routine use, to a contractor of the

Agency having need for the information in order to perform
a contract. Recipients of

information shall be required to comply with the requirements of the Privacy Act of 1974, as

amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of
the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed,as a routine use, to another federal

agency for purposes of National Security review (35 U.S.C. 181) and for review pursuantto
the Atomic Energy Act(42 U.S.C. 218(c)).
A record from this system of records may

be disclosed,
as a routine use, to the

Administrator, General Services, or his/her designee, during
an

inspection of records
conducted by GSAaspart of that agency’s responsibility to recommend improvementsin
records managementpractices and programs, under authority of 44 U.S.C. 2904 and 2906.
Such disclosure shall be made in accordancewith the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or

Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.
A record from this system of records may

be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b)

or issuance of a
patent

pursuantto 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of
37 CFR 1.14,

as a routine use, to the public if the record wasfiled in an
application which

became abandonedorin which the proceedings
were terminated and which application is

referenced by either a
published application,

an
application open to public inspection

or an

issued patent.
A record from this system of records may be disclosed,

as a routine use, to a
Federal,

State, or local law enforcement agency,if the USPTO becomes aware ofa violation or

potential violation of law or
regulation.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.P.c/
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UNITED STATES PATENT AND TRADEMARKOFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.O.BOX 1450 U.S. POSTAGE PAID
-

POSTEDIGITALALEXANDRIA VA 22313-1451
NNNNN

Juan Carlos A.
Marquez

Marquez Intellectual Property Law Office PLLC

1629 K Street, NW

Suite 300

Washington, DC 20006

Courtesy Reminderfor

Application Serial No: 15/271,422

Attorney Docket No: HARU-0126

Customer Number: 38327

Date of Electronic Notification: 09/17/2018 
This is a

courtesy reminder that new
correspondenceis available for this

application. If you have not done so
already, please review the

correspondence.
Theofficial date of notification of the outgoing

correspondencewill be indicated on the form PTOL-90 accompanying the

correspondence.

An email notification regarding the correspondence
wassentto the following

email address(es) associated with your customer number:

USPTO@dockettrak.com

mail@marqueziplaw.com

Iniu@marqueziplaw.com

To view your correspondenceonline or
update your email addresses, please

visit us
anytime

at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC)
at

EBC@uspto.gov
orcall 1-866-217-9197.
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Electronic AcknowledgementReceipt

EFS ID: 34605534
 

Application Number: 15271422

Confirmation Number: 2686

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURINGTitle of Invention: METHOD THEREOF

ee
a

Attorney Docket Number: HARU-0126
 

Receipt Date: 17-DEC-2018

Application Type: Utility under 35 USC 111{a)

Paymentinformation:

Submitted with Payment

File Listing:
Document

Document Description
File Size(Bytes)/ Multi Pages

Number P
Message Digest

|

Part/.zip| (if appl.)

172716 HARU-126-
Transmittal Letter Claim_calculation_sheet_Resp

onse_09172018.pdf
Ob1a2baa4997614af9471 aa485566ae8661-

be200
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Information:

161836

Amendment/Req. Reconsideration-After| HARU-126_Response_to_OA_0
Non-Final Reject 9172018.pdf 9a4b39foa325 ba40Sfd0cc! 7fcd7cd725024}

Warnings: 

Information: This AcknowledgementReceipt evidences receipt
on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable.It
serves as evidence of receipt similar to a

Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

AcknowledgementReceiptwill establish thefiling date of the application.
NationalStage of an International Application under 35 U.S.C. 371

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

U.S.C. 371 and other applicable requirements
a Form PCT/DO/EO/903indicating 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.

NewInternational Application Filed with the USPTO as a
Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject

to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent
Application of Confirmation No. 2686

NAKAYOSHTet al.

Art Unit 2871

Application
Number: 15/271,422

Filed: September 21, 2016 Examiner: Lucy P. Chien

For: LIQUID CRYSTAL DISPLAY DEVICE,
DISPLAY DEVICE AND MANUFACTURING

METHOD THEREOF

thtiii
Attorney

Docket No. HARU-0126

Mail
Stop

Amendment

Commissionerof Patents

P.O. Box 1450

Alexandria, VA 22313-1450

COVER

LETTER
Sir:

[X]

|

The fee for submission of claimsis calculated as shown below:

TOTAL WITH TOTAL CLAIMS CALCULATION
NEW CLAIMS CURRENTLY ON

FILE

20

(Over 20)

Independent 3

(Over3)

MULTIPLE
DEPENDENT

CLAIM(S)

 In addition, the below-identified communications are submitted in the above-captioned application
or

proceeding:

[
x

] Response
to Non-Final Office Action [ | Information Disclosure Statement

(with claim amendments) [ ]
__

sheet of replacement drawings
[ ] Substitute Abstract [ ] RCE

[ ] Terminal Disclaimer [ | Other:

Page 234 of 263



Page 235 of 263

[ ]  Applicant(s) hereby request and
petition

that the time for
taking

action in this case be extended

pursuant
to 37 CFR. § 1.136(a)

for:

[ ]one(1)
month [ ]|two(2)months [ | three (3) months

The fee set in 37 C.F R. § 1.17 for the extension of time is $ for a
large/small entity.

[ ] Payment of $ is made by credit card via the EFS paymentsystem.

[x] The Commissioneris hereby authorized to
charge anyadditional fees associated with this communication,

including fees under 37 C.F.R. § 1.16 and 1.17,
or credit any overpayment to

Deposit Account Number

60-0155.

Respectfully submitted,

/juan.carlos.a.marquez/ 
Juan Carlos A. Marquez

Registration Number 34,072

MARQUEZ IP LAW OFFICE,
PLLC

1629 K Street, NW

Suite 300

Washington,
DC 20006

Voice: (202)
792-7303

Fax:
(202)

754-9829

Customer No. 38327

December17, 2018
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re U.S. Patent
Application of Confirmation No. 2686

NAKAYOSHTetal.

Art Unit 2871

Application
Number: 15/271,422

Filed: September 21, 2016 Examiner:

Lucy P. Chien

For: LIQUID CRYSTAL DISPLAY DEVICE,
DISPLAY DEVICE AND MANUFACTURING

METHOD THEREOF

ee
eeee

Attorney Docket No. HARU-0126

Commissioner of Patents

P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE AND AMENDMENT UNDER37 C.F.R.
§

1.111 

Sir:

This is in response to the Office Action mailed on
September 17, 2018, the period of

response to which is set to
expire

on December 17, 2018. Please amend the above-referenced

application
as follows:
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IN THE CLAIMS:

Claims 17-18 stand for consideration in this
application,

wherein claim 17 is
being

amended to more
particularly point

out and distinctly claim the subject invention; claims 1-3, 14-

16 and 19-30 are
being canceled without prejudice

or
disclaimer, all as follows:

1-16.
(Canceled).

17.
(Currently Amended)

A
liquid crystal display device aceordinete-claimt6, comprising:

a first substrate; 

a second substrate:

a
liquid crystal layer

betweenthe first substrate and the second substrate,

containing liquid crystal molecules;

a
gate line and a drainline;

a
pixel electrode and a counter electrode disposed between the first substrate and

the
liquid crystal layer;

a
gate insulation layer formed on the gate line; and

an
organic insulation layer disposed between thefirst substrate and the liquid

crystal layer,

wherein the liquid crystal layer is driven by
anelectric field generated between

the pixel electrode and the counter
electrode,

wherein the pixel electrode is formed between the liquid crystal layer and the

organic
insulation layer

wherein the counter electrode is a
planer shape, and the pixel electrode comprises

a slit having

a

first portion, and the first portion is not
parallel with the gate line and the

drain

line,

wherein the counter electrode is connected to a common
layer

wherein the organic insulation layer is formed between the counter electrode and

the first substrate, and

wherein the counter electrode is connected to the common
layer

via a
through

hole within the organic insulation layer.
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18.
(Previously Presented)

A
liquid crystal display device according

to claim 17, wherein the

common
layer

is a
planer shape,

and faces
plural

of the
pixel

electrode.

19-30.
(Canceled).
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REMARKS

The above amendments to the above-captioned application along with the following

remarksare
being

submitted as a full and
complete response to the Office Action dated

September

17, 2018
(USPTO Paper No. 20180912).

In view of the above amendments and the following

remarks, the Examineris respectfully requested
to

give due reconsideration to this application,
to

indicate the allowability of the claims, and to pass this case to issue.

Status of the Claims

Asoutlined above, claims 17-18 stand for consideration in this application, wherein claim

17 is
being

amended to more
particularly point

out and
distinctly

claim the
subject invention;

claims 1-3, 14-16 and 19-30 are
being canceled without prejudice

or disclaimer. In
particular,

claim 17 is being amended to
incorporate the substance of claims 1 and 16 therein. Any

andall

amendments to the specification and/or to the claimsare
fully supported throughout the disclosure

of the invention.
Applicants

submit that no new matter is
being

introduced into this
application

through the submission of this response.

Prior Art
Rejection

The Examiner
rejected

claims 1-3, 14-16 and 19-30 under 35 U.S.C.
§103(a)

as
being

unpatentable
over US Patent No. 6,001,539 to Min et al., in view of US Publication No.

2001/0030717 to Kaneko et al. Applicants have reviewed the above-noted rejection and hereby

respectfully
traverse.

Allowable
Subject

Matter

In the Office Action, the Examiner only objected
to claims 17-18 as

being dependent
on a

rejected base claim, but would allow the claimsif they
are amended to addall the limitations of

their base claim and any intervening claims. As outlined above, claim 17 is being amendedto

more
particularly point

out and
distinctly

claim the
subject

invention as
suggested by

the Examiner,

wherein claim 17
incorporates the substance of claims 1 and 16 therein. In view of the above

amendments, Applicants will submit that the claims are now in condition for allowance.
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Conclusion

In view of all the above, Applicants respectfully
submit that certain clear and distinct

differences as discussed exist between the present invention as now claimed and the prior
art as a

whole. These differences are more than sufficient that the present invention as now claimed would

not have been anticipated
nor rendered obvious given the prior

art.
Rather, the present invention

as a wholeis
distinguishable,

and
thereby

allowable over the
prior

art.

Favorable reconsideration of this application
as amended1s respectfully solicited. Should

there be any outstanding issues requiring discussion that would further the prosecution and

allowance of the above-captioned application, the Examineris invited to contact the Applicants’

undersigned representative
at the address and

phone
numberindicated below.

Respectfully submitted,

/juan.carlos.a.marquez/ 
Juan Carlos A. Marquez

Registration Number 34,072

MARQUEZ IP LAW OFFICE,
PLLC

1629 K Street, NW

Suite 300

Washington,
DC 20006

Voice: (202)
792-7303

Fax:
(202)

754-9829

Customer No. 38327

December17, 2018
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PTO/SB/06 (09-11)
Approvedfor use through 1/31/2014. OMB 0651-0032

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

PATENT APPLICATION FEE DETERMINATION RECORD

[J

4polication or Docket Number Filing Date

Substitute for Form PTO-875 15/271 ,422 09/21/2016

|

[1
Tobe mailed

ENTITY:
[XJ

LARGE
[]

smaLL
[]

micro

APPLICATION AS FILED
—

PART|

(Column 1) (Column 2)

NUMBER FILED NUMBER EXTRA RATE () FEE ($)

L]
Basic FEE NA N/A(37 CFR 1.16(a). (b), or (¢

LJ
SEARCH FEE
37 CFR 1.16(k), (i), or (m N/A N/A

Ol
EXAMINATION FEE
(37 CER 1.16(0). {p), or (q)) N/A N/A

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).

C
MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR1.16(j))

LArPPLICATION SIZE FEE
(37 CFR 1.16(s})

*
if the difference in column 1 is less than zero, enter “O” in column 2.

APPLICATION AS AMENDED- PARTII

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

CLAIMS HIGHEST

12/17/2018
RENENING SAORISLY

PRESENT EXTRA RATE($) ADDITIONAL FEE ($)
AMENDMENT PAID FOR

100
Ind dent

.

J Application Size Fee (37 CFR 1.16(s))AMENDMENT oO
FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

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

CLAIMS HIGHEST
REMAINING NUMBER

AFTER PREVIOUSLY

J

PRESENT EXTRA

AMENDMENT PAID FOR

1.16(i))
Independent
(37 CFR 1.16(h))

[] Application Size Fee (37 CFR 1.16(s

CT]
FIRST PRESENTATION OF MULTIPLE DEPENDENTGLAIM (37 CFR 1.16(j))AMENDMENT

* |f the entry in column1 is less than the entry in column2, write “O’ in column 3.
SLIE**

If the “Highest NumberPreviously Paid For’ IN THIS SPACEis less than 20, enter “20”.
NICOL D. SCOTT***

If the “Highest Number Previously Paid For’ IN THIS SPACEis less than 3, enter“3”.
The “Highest Number Previously Paid For’ (Total or Independent) is the highest numberfound in the appropriate box in column 1. This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public whichis 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. Timewill vary depending uponthe individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

!f you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

NOTICE OF ALLOWANCEANDFEE(S) DUE

EXAMINER
38327 7590 02/13/2019

Juan Carlos A. Marquez,
CHIEN, LUCY P

Marquez Intellectual Property Law Office PLLC
1629 Suess NW

Suite 300 2871

Washington, DC 20006 DATE MAILED: 02/13/2019

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

 15/271 ,422 09/21/2016 Yoshiaki NAKAYOSHI HARU-0126 2686

TITLE OF INVENTION: LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE

|

PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 05/13/2019

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGHTS.
THOS APPLICATION IS SUBJECT TO WITIIDRAWAL FROM ISSUE AT TITE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP1308.

THE ISSUE FEE AND PUBLICATIONFEE (IF REQUIRED) MUSTBE 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 RETURNOF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THEISSUE FEE NOW DUE.

 

 

HOW TO REPLY TO THIS NOTICE:

1. Review the ENTITY STATUS shown above. If the ENTITY STATUSis shown as SMALL or MICRO,verify whether entitlementto that

entity
status still applies.

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

If the ENTITY STATUSis changed from that shown above, on PART B
-

FEE(S) TRANSMITTAL, complete section number5 titled

"Changein Entity Status (from status indicated above)”.

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

II. PART B
-

FEE(S) TRANSMITTAL,or its equivalent,
must be completed and returned to the United States Patent and Trademark Office

(USPTO) with your ISSUE PEE 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 dueto the difficulty in recognizing

the paper as an
equivalent of Part B.

TI. 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:Maintenancefees are duein utility patents issuing
on

applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure

timely payment of maintenance fees when due. More informationis available at

www.uspto.gov/PatentMaintenanceFees.
Page | of 3
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PART B
-

FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:

=

(571)-273-2885
Commissionerfor Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATIONFEE(ifrequired). Blocks 1 through 5 should be completed where appropriate. All
further correspondenceincluding the Patent, advance orders and notification of maintenance fees will be mailedto the current correspondence addressas indicated unless corrected
below ordirected otherwise in Block 1, by (a) specifying

a new
correspondence address; and/or (b) indicating

a separate "FEE ADDRESS"for maintenancefee notifications.
Note: A certificate of mailing

can
only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an

assignment
or formal drawing, must

have ils own certificate of mailing
or transmission.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any change of address)

38327 7590 02/13/2019 Certificate of Mailing
or Transmission

Juan Carlos A.
Marquez.

I hereby certify that this Fee(s) Transmittal is being deposited with the United
. States Postal Service with sutficient postage forfirst class mail in an envelope

MarquezIntellectual Property Law Office PLLC addressed to the Mail Stop ISSUE FEE address above, or
being transmitted to

1629 K Street, NW the USPTO via EFS-Webor byfacsimile to (571) 273-2885, on the date below.

Suite 300
(Typed or printed name)

Washington, DC 20006 (Signature)

(Date) 
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEYDOCKETNO. CONFIRMATION NO.

15/271 ,422 09/21/2016 Yoshiaki NAKAYOSHI HARU-0126 2686

TITLE OF INVENTION: LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION IEE DUE

|

PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

 
nonprovisional UNDISCOUNTLED $1000 $0.00 $0.00 $1000 05/13/2019

EXAMINER ART UNIT CLASS-SUBCLASS

CHIEN, LUCY P 2871 349-141000

1. Change of correspondenceaddressor indication of "Kee Address” (37
CFR1.363).

2. For printing
on the patent front page, list

(1) The namesof up to 3 registered patent attorneysor agenls OR, allernatively, 1

(2) The nameof

a

single firm (having
as a membera

registered attorney or
agent) and the names of upto

=.

2
2 registered patent attorneys or agents. If no nameis
listed, no namewill beprinted.

J Change of correspondence address (or Change of CorrespondenceAddress form PTO/SB/122) attached.

 (I "Fee Address" indication (or "Fee Address” Indication form PTO/
SB/47; Rev 03-09 or more

recent) allached. Use of a Customer
Numberis required.. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor type) Ga

PLEASE NOTE:Unless an
assigneeis identified below, no

assignee data will appear on the patent. If an
assignee

is identified below, the document must have been previously
recorded,orfiled for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute forfiling

an
assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or
categories (will not be printed

onthe patent)
: (LV individual LJ Corporation

or other private group entity (J Government

4a. Fees submitted: (_lissue Fee Publication Fee(if required) [_JAdvance Order
-

# of Copies
4b. Methodof Payment: (Pleasefirst reapply any previously paidfee shown above)

(I Electronic Payment via EFS-Web (_] Enclosed check (_I Non-electronic paymentbycredit card (Attach form PTO-2038)

 (J The Directoris hereby authorized to charge the required fee(s), any deficiency,
or credit any overpayment to Deposit Account No.

5. Changein Entity Status (from status indicated above): tps : : NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and ISB), issue4 Applicant certifying micro entity status. See 37 CFR 1.29 fec payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE:If the application

was
previously under micro entity status, checking this box will be taken

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

applicable.

Applicant asserting small entity status. See 37 CFR 1.27  
J Applicant changing to regular undiscounted fee status.

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

  

  

Authorized Signature Date

Typed or
printed

name
Registration No.

Page 2 of 3
PTOL-85 Part B (08-18) Approved for use

through 01/31/2020 OMB0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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geste UNITED STATES PATENT AND TRADEMARK OFFICE

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

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

 15/271,422 09/21/2016 Yoshiaki NAKAYOSHI HARU-0126 2686

Juan Carlos A. Marquez,
CHIEN, LUCYP

Marquez Intellectual Property Law Office PLLC
No00 Sees NW

Suite 300 2871

Washington, DC 20006 DATE MAILED: 02/13/2019

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

(Applications
filed on or after

May 29, 2000)

The Office has discontinued
providing

a Patent Term
Adjustment (PTA) calculation with the Notice of Allowance.

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

that the Office provide
a

patent
term

adjustment
determination with the notice of allowance. See Revisions to Patent

Term
Adjustment, 78 Fed.

Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no
longer providing

an initial

patent
term

adjustment
determination with the notice of allowance. The Office will continue to

provide
a

patent
term

adjustment
determination with the Issue Notification Letter that is mailed to

applicant approximately
three weeks prior

to the issue date of the patent, and will include the patent
term

adjustment
on the patent. Any request for reconsideration

of the patent
term

adjustment
determination (or reinstatement of patent

term
adjustment)

should follow the process

outlined in 37 CFR 1.705.

Any questions regarding
the Patent Term Extension or

Adjustment
determination should be directed to the Office of

Patent
Legal

Administration at
(571)-272-7702. Questions relating

to issue and
publication

fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at
1-(888)-786-0101

or
(571)-272-4200.

Page 3 of 3
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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 Managementand 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

agencyto display
on the instrumentthat will be used to collect the information and (ji) 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 informationis required
to obtain

or retain a benefit by the public which is to file (and by the USPTO to process)
an

application. Confidentialityis

governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to
complete, including

gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case.

Any
comments on the amount of time you require

to
complete this form and/or suggestions

for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR

COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,

Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are
required

to
respond

to a collection

of information unlessit displays
a valid OMB control number.

Privacy Act Statement

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

patent application
or

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

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

application
or

patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not

be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment

of the application
or

expiration of the patent.

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

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

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the

Freedomof Information Act.

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

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

setlement negotiations.
3. A record in this system of records may be disclosed,

as a routine use, to a Member of Congress submitting
a

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

from the Member with respect to the subject
matter of the record.

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

need for the information in order to
perform

a contract.
Recipicnts of information shall be required

to
comply

with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
5. A record related to an International Applicationfiled 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. Arecord 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 EnergyAct (42 U.S.C. 218(c)).

to

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

ot his/her designee, during
an

inspection of records conducted by GSAaspart of that agency's responsibility
to recommend improvements in records managementpractices and programs, undcr authority of 44 U.S.C.

2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of recordsfor this purpose, and any other relevant (1.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 issuanceofapatent pursuant to 35 U.S.C. 151. Further,
a record

may be disclosed, subject
to the limitations of 37 CFR 1.14,

as a routine use,to the public if the record wasfiled

in an
application which became abandoncdor in which the proceedings

were terminated and which application
is referenced by either a

published application,
an

application open to
public inspection

or an issued patent.
9. A record from this system of records may be disclosed,

as a routine use, to a
Federal, State,

or local law
enforcement agency, if the USPTO becomesaware of a violation or

potential violation of law or
regulation.
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18/271 ,422 NAKAYOSH| et al.

LUCY P CHIEN 2871 No

--
The MAILING DATE ofthis communication appears on the cover sheet with the correspondence address--

All claims being allowable, PROSECUTION ON THE MERITSIS (OR REMAINS) CLOSEDinthis application. If not included
herewith (or previously mailed),

a Notice of Allowance (PTOL-85)
or other appropriate communication will be mailed in due course. THIS

NOTICE OF ALLOWABILITY IS NOT A GRANTOF PATENTRIGHTS.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.

4} This communication is responsive to 12/17/2018.

C7 A declaration(s\affidavit(s) under 37 CFR 1.130(b) was/werefiled on :

Notice ofAllowability

.C An election was made by the applicantin responseto a restriction requirementsetforth during the interview on ; the
restriction requirement and election have been incorporatedinto this action.

[¥} The allowed claim(s) is/are 17-18
.
As a result of the allowed claim(s), you maybeeligible to benefit from the Patent Prosecution

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

see

http://www.uspto.gov/patents/init_events/pph/index.jsp
or send an

inquiry to PPHfeedback@uspto.gov. 4} Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d)
or
(f).

Certified copies:

a) MAII b)()
Some

=

*c} () Noneofthe:

1. Certified copies of the priority documents have been received.
2. () Certified copies of the priority documents have been received in Application No.

3. (] Copiesof 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 communicationto file areply complying with the requirements
noted below.Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIODIS NOT EXTENDABLE.

5.) CORRECTED DRAWINGS(as "replacement sheets") must be submitted.

CJ including changes required by the attached Examiner's Amendment / Commentor in the Office action of

Paper No./Mail Date
.

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

6.C DEPOSIT OFand/or INFORMATIONabout 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.C) Notice of References Cited (PTO-892)

2.{_] Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date

:

3. Examiner's Comment Regarding Requirement for Deposit 7. CD Other
:

of Biological Material
.

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

[LUCY P CHIEN/

Primary Examiner, Art Unit 2871

5. D Examiner's Amendment/Comment

6. Examiner's Statement of Reasons for Allowance U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20190206
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Application/Control Number: 15/271,422 Page 2

Art Unit: 2871

Notice of Pre-AlA or AIA Status

1. The present application is being examined under the pre-AlAfirst to invent provisions.

Reasonsfor Allowance

2. The following is an examiner’s statement of reasons for allowance:

Claim 17,18
are allowed.

Regarding
Claim 17,

Min et al discloses
(Fig.

1 and Fig. 2)
a

liquid crystal display device, comprising:
a

first substrate (11);
a second substrate;

a
liquid crystal layer between thefirst substrate

and the second substrate, containing liquid crystal molecules (column 4, lines 1-8);
a

gate line (31) and a drain line (36);
a

pixel electrode (21) and a counter electrode (12)

disposed between thefirst substrate and the liquid crystal layer;
a

gate insulation layer

(15) formed on the gate line;
a insulation layer (20) disposed between thefirst

substrate (11) and the liquid crystal layer;
a

switching element (where 13 is located),

connectedto the gateline, including
a first electrode (19a) connected to the drain line

and a secondelectrode (19b) connected to the pixel electrode (21); wherein the liquid

crystal layer is driven by
an electric field generated between the pixel electrode and the

counter electrode, and wherein the pixel electrode (21) is formed between the liquid

crystal layer and the insulation layer (20), and wherein the counter electrode (12) is
a

planar shape, and the pixel electrode comprises
a slit having

a first portion (21),

Min et al does not disclose an
organic insulation layer and thefirst portion is not

parallel with the gate line and the drain line.

Lyu
et al discloses (abstract)

an
organic insulation layer (110).
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Application/Control Number: 15/271,422 Page 3

Art Unit: 2871

Kanekoetal discloses (Fig. 2) first portion is not
parallel with the gate line and

the drain line.

The prior
art does not disclose nor would it be obvious to one of ordinary skill in

the art to include another reference to disclose wherein the counter electrodeis

connected to the common
layer

via a
through hole within the organic insulation layer.

Claim 18
depends

on Claim 17, therefore is allowable.

Any
commentsconsidered necessary by applicant

must be submitted no later than the

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

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

Allowance.”

Conclusion

3. Any inquiry concerning this communication or earlier communications from the

examiner should be directed to LUCY P CHIEN whose telephone number is (571)272-8579. The

examiner can
normally be reached on 9AM-5PM PST M-TH.

Examiner interviews are available via
telephone, in-person, and video conferencing

using
a USPTO supplied web-based collaboration tool. To schedule an

interview, applicant is

encouraged
to use the USPTO Automated Interview Request (AIR)

at

http://www.uspto.gov/interviewpractice.

If attempts to reach the examinerby telephone
are

unsuccessful, the examiner’s

supervisor, Michael Caley
can be reached on 571-272-2286. The fax phone number for the

organization where this application
or

proceeding
is

assigned
is 571-273-8300.
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Application/Control Number: 15/271,422 Page 4

Art Unit: 2871

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

Application Information Retrieval (PAIR) system. Status information for published applications

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system,
see

http://pair-direct.uspto.gov.
Should you have questions

on accessto the Private

PAIR system, contact the Electronic Business Center
(EBC)

at 866-217-9197
(toll-free). If you

would like assistance from a USPTO Customer Service Representative
or access to the

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

/LUCY P CHIEN/

Primary Examiner, Art Unit 2871
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification

|

15/974,422 NAKAYOSHI etal.

| | | |

Examiner Art Unit

LUCY P CHIEN 2871

CPC

oor
fees

Sd

—*

 
CPC Combination Sets 
 

NONE
Total Claims Allowed:

(Assistant Examiner) 2

/LUCY P CHIEN/ 06 February 2019
. . eo

Primary Examiner, Art Unit 2871 O.G. Print Claim(s)

|

O.G. Print Figure

(Primary Examiner) (Date)
17 54

U.S. Patent and Trademark Office Part of Paper No.: 20190206

Page 1 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification

|

15/974,422 NAKAYOSHI etal.

| | | |

Examiner Art Unit

LUCY P CHIEN 2871

INTERNATIONAL CLASSIFICATION

CLAIMED

G02F 1/13

G02F 1/1333

G02F 1/1343

G02F 1/1362

G02F 1/1368

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 
 

NONE
Total Claims Allowed:

(Assistant Examiner) 2

/LUCY P CHIEN/ 06 February 2019
. . eo

Primary Examiner, Art Unit 2871 O.G. Print Claim(s)

|

O.G. Print Figure

(Primary Examiner) (Date)
17 54

U.S. Patent and Trademark Office Part of Paper No.: 20190206

Page 2 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification

\

45:97, 422

() Claims renumbered in the same order as
presented by applicant (J) CPA

CLAIMS
OAS

Final_|Original[Final__OriginalfFinal__|Original|Final_|Original|Final_[Original}Final__JOriginal[Final__|Original[Final__Original|
PtttTCtotg

(0 T.D. €) R.1.47

 

NONE
Total Claims Allowed:

Assistant Examiner) 2

/LUCY P CHIEN/ 06 February 2019 O.G. Print Claim(s)

|

O.G. Print Figure

(Date)
17 54

Part of Paper No.: 20190206

Primary Examiner, Art Unit 2871

(Primary Examiner)
U.S. Patent and Trademark Office 

Page 3 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Search Notes 15/271,422 NAKAYOSHI etal.

| |

Examiner Art Unit

LUCY P CHIEN 2871

[symbotiat—*dneiner

—|

CPC Combination Sets
-

Searched*

US Classification
-

Searched*

foiass

[subclass

SSS

ate

~via

|

*
See search history printout included with this form or the SEARCH NOTESbox below to determine the scope of the

search. Search Notes

Search Notes

[Date

=

sd

see search notes from EAST LC

GO2F 1/134309 Lc

/LUCY P CHIEN/ /LUCY P CHIEN/

Primary Examiner, Art Unit 2871 Primary Examiner, Art Unit 2871 U.S. Patent and Trademark Office Part of Paper No.: 20190206
Page 1 of 2
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Application/Control No. Applicant(s)/Patent Under Reexamination

Search Notes 15/271,422 NAKAYOSHI etal.

|

Examiner Art Unit

LUCY P CHIEN 2871

Interference Search

US Class/CPC

|

Us subclass/CPC Group
Symbol

 

/LUCY P CHIEN/ /LUCY P CHIEN/

Primary Examiner, Art Unit 2871 Primary Examiner, Art Unit 2871

 U.S. Patent and Trademark Office Part of Paper No.: 20190206
Page 2 of 2
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EASTSearch History

EAST Search History

EAST Search History (Prior Art)

< This search history is empty>

EAST Search History (Interference)

4G02F1/1343.cpc.

(counter common) adj3
yelectrode.clm.

  2/6/2019 6:58:49 PM
C:\ Users\ Ichien\ Documents\ EAST\ Workspaces\ 15271422.wsp

file:///C/Users/Ichien/Documents/e-Red%20Folder/1527 1422/EASTSearchHistory. 15271422AccessibleVersion.htm[2/6/2019 6:58:53 PM]
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Bibliographic
Data

Application No: 15/271 422

Foreign Priority claimed: @ Yes ONo

35 USC 119 (a-d) conditions met: Yes L] No CL] Met After Allowance

Verified and Acknowledged: [
Examiner's Signature Initials

Title: LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND
MANUFACTURING METHOD THEREOF 

FILINGor 371(c) DATE GROUP ART UNIT ATTORNEY DOCKET NO.

09/21/2016 2871 HARU-0126

RULE APPLICANTS

Japan Display Inc., Tokyo, JAPAN

Panasonic Liquid Crystal Display Co., Ltd., Hyogo-ken, JAPAN

INVENTORS

Yoshiaki NAKAYOSHI Ooamishirasato, JAPAN

Kazuhiko YANAGAWAMobara, JAPAN

CONTINUING DATA

This application is a CON of 14942120 11/16/2015 PAT 9488880

14942120 is a CON of 14708348 05/11/2015 PAT 9213204

14708348 is a CON of 14285006 05/22/2014 PAT 9086600

14285006 is a CON of13927539 06/26/2013 PAT 8760609

13927539 is a CON of 13650203 10/12/2012 PAT 8493522

13650203 is a CON of 13364092 02/01/2012 PAT 8310641

13364092 is a CON of 12926735 12/07/2010 PAT 8248549

12926735 is a CON of 12292728 11/25/2008 PAT 7872696

12292728 is a DIV of 11976884 10/29/2007 PAT 7605876

11976884 is a DIV of 11409076 04/24/2006 PAT 7307673

11409076 is a DIV of 11211574 08/26/2005 PAT 7423701

11211574 is a DIV of 10237911 09/10/2002 PAT 6970222

FOREIGN APPLICATIONS

JAPAN 2001-317149 10/15/2001

IF REQUIRED, FOREIGN LICENSE GRANTED**

09/30/2016
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STATE OR COUNTRY

JAPAN

ADDRESS

Juan Carlos A.
Marquez

Marquez
Intellectual

Property
Law Office PLLC

1629 K Street, NW

Suite 300

Washington, DC 20006

UNITED STATES

FILING FEE RECEIVED

$1,600
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PART B
-

FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:

=

(571)-273-2885
Commissionerfor Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATIONFEE(ifrequired). Blocks 1 through 5 should be completed where appropriate. All
further correspondenceincluding the Patent, advance orders and notification of maintenance fees will be mailedto the current correspondence addressas indicated unless corrected
below ordirected otherwise in Block 1, by (a) specifying

a new
correspondence address; and/or (b) indicating

a separate "FEE ADDRESS"for maintenancefee notifications.
Note: A certificate of mailing

can
only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an

assignment
or formal drawing, must

have ils own certificate of mailing
or transmission.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any change of address)

38327 7590 02/13/2019 Certificate of Mailing
or Transmission

Juan Carlos A.
Marquez.

I hereby certify that this Fee(s) Transmittal is being deposited with the United
. States Postal Service with sutficient postage forfirst class mail in an envelope

MarquezIntellectual Property Law Office PLLC addressed to the Mail Stop ISSUE FEE address above, or
being transmitted to

1629 K Street, NW the USPTO via EFS-Webor byfacsimile to (571) 273-2885, on the date below.

Suite 300
(Typed or printed name)

Washington, DC 20006 (Signature)

(Date) 
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEYDOCKETNO. CONFIRMATION NO.

15/271 ,422 09/21/2016 Yoshiaki NAKAYOSHI HARU-0126 2686

TITLE OF INVENTION: LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURING METHOD THEREOF

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION IEE DUE

|

PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

 
nonprovisional UNDISCOUNTLED $1000 $0.00 $0.00 $1000 05/13/2019

EXAMINER ART UNIT CLASS-SUBCLASS

CHIEN, LUCY P 2871 349-141000

1. Change of correspondenceaddressor indication of "Kee Address” (37
CFR1.363).

2. For printing
on the patent front page, list

(1) The namesof up to 3 registered patent attorneysor agenls OR, allernatively, 1 Juan Carlos A. Marquez
(2) The nameof

a

single firm (having
as a membera

registered attorney or
agent) and the names of upto 2 Marquez IP Law Office, PLLC

2 registered patent attorneys or agents. If no nameis
listed, no namewill beprinted.

J Change of correspondence address (or Change of CorrespondenceAddress form PTO/SB/122) attached.

 (I "Fee Address" indication (or "Fee Address” Indication form PTO/
SB/47; Rev 03-09 or more

recent) allached. Use of a Customer
Numberis required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(print
or type) PLEASE NOTE:Unless an

assigneeis identified below, no
assignee data will appear on the patent. If an

assignee
is identified below, the document must have been previously

recorded,orfiled for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute forfiling
an

assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

JAPAN DISPLAYINC. TOKYO, JAPAN
PANASONIC LIQUID CRYSTAL DISPLAY CO., LTD. HYOGO-KEN, JAPAN

Please check the appropriate assignee category or
categories (will not be printed

onthe patent)
: (I individual Corporation

or other private group entity (J Government

4a. Fees submitted: Mlissue Fee Publication Fee(if required) [_JAdvance Order
-

# of Copies
4b. Methodof Payment: (Pleasefirst reapply any previously paidfee shown above)

XX] Electronic Payment via EFS-Web (_] Enclosed check (_I Non-electronic paymentbycredit card (Attach form PTO-2038)

 XI The Directoris hereby authorized to charge the required fee(s), any deficiency,
or credit any overpayment to Deposit Account No. 60-155

5. Changein Entity Status (from status indicated above)
NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and ISB), issue
fec payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE:If the application

was
previously under micro entity status, checking this box will be taken

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

applicable.

J Applicant certifying micro entity status. See 37 CFR 1.29

Applicant asserting small entity status. See 37 CFR 1.27  
J Applicant changing to regular undiscounted fee status.

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

  

  

Authorized Signature /juan.carlos.a.marquez/ Date May7, 2019

Typedorprinted
name

_

Juan Carlos A. Marquez Registration No. 34,072

Page 2 of 3
PTOL-85 Part B (08-18) Approved for use

through 01/31/2020 OMB0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Page 258 of 263



Page 259 of 263

Electronic Patent
Application

Fee Transmittal 

Application Number: 15271422

Filing Date: 21-Sep-2016

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURINGTitle of Invention: METHOD THEREOF

 

First Named Inventor/Applicant Name: Yoshiaki NAKAYOSHI

flee

Huan Carlos A Marquez! Me

Attorney Docket Number: HARU-0126

Filed as
Large Entity

Filing
Fees for Utility under 35 USC 111(a)

| .
Sub-Total in

Basic Filing:

Claims:
 

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1000 1000
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Extension-of-Time:

Miscellaneous:

Total in USD (S$) 
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Electronic AcknowledgementReceipt

EFS ID: 35937123
 

Application Number: 15271422

Confirmation Number: 2686

LIQUID CRYSTAL DISPLAY DEVICE, DISPLAY DEVICE AND MANUFACTURINGTitle of Invention: METHOD THEREOF

cn

Attorney Docket Number: HARU-0126
 

Receipt Date: 07-MAY-2019

Application Type: Utility under 35 USC 111{a)

Paymentinformation: a
The Director of the USPTOis

hereby authorized to
charge indicated fees and credit any overpaymentas follows:
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File Listing:

Document «gs :
File Size(Bytes)/ Multi Pages
Message Digest

|

Part/zip| (ifappl.)

146140

Issue Fee Payment (PTO-85B) HARU-0126-Issue_fee_form.pdf b0784bd80c473afobSaee8ba87c30362f35

Warnings: 

Information:

Fee Worksheet (SB06) fee-info.pdf a7b0b338c3a62cl 773fc307fa011 b677233)
dfla

Warnings: 

Information: Total Files Size (in bytes)
176503 

This AcknowledgementReceipt evidences receipt
on the noted date by the USPTOof the indicated documents,

characterized by the applicant, and including page counts, where applicable.It
serves as evidence of receipt similar to a

Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

AcknowledgementReceiptwill establish thefiling date of the application.
National Stage of an International Application under 35 U.S.C. 371

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

U.S.C. 371 and other applicable requirements
a Form PCT/DO/E0O/903indicating acceptance of the application

as a

national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a
Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international

filing
date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown onthis AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

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

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

15/271,422 06/25/2019 10330989 HARU-0126 2686

38327 7590 06/05/2019

Juan Carlos A. Marquez,

Marquez Intellectual Property I.aw Office PILILC

1629 K Street, NW

Suite 300

Washington, DC 20006

ISSUE NOTIFICATION

The
projected patent numberand 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 300
day(s). Any patent

to issue from the above-identified
application

will include
an indication of the

adjustment
on the front page.

If a Continued Prosecution
Application (CPA)

wasfiled in the above-identified application,
the

filing
date that

determines Patent Term
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) WEBsite
(http://pair-uspto.gov).

Any questions regarding
the Patent Term Extension or

Adjustment
determination should be directed to the Office

of Patent
Legal

Administration at
(571)-272-7702. Questions relating

to issue and
publication

fee payments
should be directed to the

Application
Assistance Unit (AAU) of the Office of Data

Management (ODM)
at

(571)-272-4200.

APPLICANT(s) (Please see PAIR WEBsite http://pair.uspto.gov for additional applicants):

Yoshiaki NAKAYOSHI, Ooamishirasato, JAPAN;

Japan Display Inc., Tokyo, JAPAN;
Kazuhiko YANAGAWA, Mobara, JAPAN;
Panasonic Liquid Crystal Display Co., Ltd., Hyogo-ken, JAPAN;

The United States represents the
largest,

most
dynamic marketplace

in the world and is an
unparalleled

location

for business investment, innovation, and commercialization of new
technologies.

The USA offers tremendous
resources and

advantages
for those who invest and manufacture

goods here. Through SelectUSA,
our nation

works to encourage and facilitate business investment. To learn more about
why

the USA is the best country in

the world to
develop technology,

manufacture
products,

and grow your business, visit SelectUSA.gov.
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