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Sir: 

Transmitted herewith for filing under 37 C.F.R. § l.53(b) is a 

181 Continuation D Divisional D Continuation-in-Part 

application of prior pending Application No. 10/676 067, filed October 2, 2003, 

For (Title): ELECTRO-OPTICAL DEVICE, MA TRIX SUBSTRATE AND ELECTRONIC 

APPARATIJS 

By (Inventors): Yojiro MATSUEDA; Hayato NAKANISHI 

2. 

181 

181 

A Declaration of the inventor(s) is attached. The attached Declaration is: 

181 a. A copy of the Declaration from the parent application. (Used with the same or fewer inventors 
and (a) a copy of the prior application or (b) a revised, reformatted or edited version of the prior 
application that does not contain new matter.) 

D b. A new Declaration. (Used with the same, fewer or additional inventors and (a) a copy of the 
prior application, (b) a revised, reformatted or edited version of the prior application that does 
not contain new matter, or (c) a new specification.) 

A Power of Attorney is attached. The attached Power of Attorney is: 

181 a. A copy of the Power of Attorney from the parent application. 

D b. A new Power of Attorney. 

D The Power of Attorney is a General Power of Attorney. 

A Transmittal of Power of Attorney and Statement Under 37 C.F.R. §3.73(b) is attached, and 

A copy of the Assignment D is attached to the Transmittal or D was recorded at Reel __ 
Frame __ 

D The Power of Attorney is a Specific Power of Attorney for this application. 

A Transmittal of Power of Attorney and Statement Under 37 C.F.R. §3.73(b) is attached, and 

A copy of the Assignment D is attached to the Transmittal or D was recorded at Reel __ 
Frame __ 

181 The Power of Attorney is in a combined Declaration/Power of Attorney. 

181 a. The Power of Attorney identifies no more than ten attorneys. 

D b. The Power of Attorney identifies more than ten attorneys, and a separate Designation of 
Attorneys for Power of Attorney is filed herewith. 

D c. The Power of Attorney is to the attorneys associated with a Customer Number. 
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Rule l .53(b) Continuation Application 
of U.S. Application No. 10/676,067 

Filed October 2, 2003 

3. The fees due upon filing are calculated below: 

CLAIMS IN THE APPLICATION AFfER ENTRY OF 
ANY PRELIMINARY AMENDMENT NOTED BELOW 

FOR: FEE OR FEE 

BASIC FEE $ 155 OR $ 310 

EXAMINATION FEE 

SEARCH FEE 

APPLICATION SIZE FEE 

Total pages 21 - 100 = 

TOTAL CLAIMS 

INDEP CLAIMS 

O+ 50 tO 

6-20 *0 

1 - 3 *0 

0 MULTIPLE DEPENDENT CLAIMS PRESENTED 

*If the difference is less than zero, enter "O". 
tround up to next integer 

Ix 130 ~ I 

Ix 25 = I 
X 105 = 

+ 185 = 

TOTAL 

$ 105 OR $ 210 

$ 255 OR $ 510 

$ X 260= $ 

$ OR X 50= $ 

$ OR X 210= $ 

$ OR + 370= 

$ OR TOTAL 

4. Check No. 208193 in the amount of$1.030.00 to cover the fees due upon filing is attached. The 
Commissioner is hereby authorized to charge any other fees that may be required to complete this filing, 
or to credit any overpayment, to Deposit Account No. 15-0461. 

5. 181 

6. 181 

□ 
7. □ 

181 

□ 

□ 

□ 

□ 

8. □ 

9. 181 

Application Data Sheet is attached. 

Fonnal drawings (Figs. 1-8) are attached. 

Use Figure for front page of Publication. 

Priority of foreign application No. JP-2002-293696 filed 10/07/2002 in JAPAN is claimed under 
35 U.S.C. §119 and/or §365(b). 

The certified copy was filed in prior Application No. 10/676,067 on 10/23/2003. 

An electronic copy of the above foreign application(s) was received by the PTO in prior Application 
No. 

A certified copy of the above foreign application(s) is filed herewith. 

A copy of the priority document was transmitted by the International Bureau in prior Application 
No. __ 

An electronic copy of the above foreign application should be automatically retrieved by the PTO in 
accordance with the electronic priority document exchange service. 

Priority ofU.S. Provisional Application(s) No. __ filed __ is claimed under 35 U.S.C.§119. 

(A Preliminary Amendment is attached to reflect the claim of benefit in the specification if not already 
present.) 

The prior application is assigned of record to SEIKO EPSON CORPORATION, TOKYO, JAPAN and 
recorded at Reel 014315, Frame 0175. 
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11. 

12. 

13. 

14. 

15. 

16. 

□ 

□ 

~ 

□ 

□ 
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Rule l .53(b) Continuation Application 
of U.S. Application No. I 0/676,067 

Filed October 2, 2003 

This application is filed by fewer than all the inventors named in the prior application 
(37 C.F.R § l.53(b)(l)). Delete the following inventor(s) named in the prior application: 

A Preliminary Amendment is attached. The Preliminary Amendment amends the specification to reflect 
the continuation data. Claims added by this Amendment are properly numbered consecutively beginning 
with the nllll1ber next following the highest numbered claim in the application and claims canceled are 
identified in the listing of claims. 

An Information Disclosure Statement is attached. 

Small entity status: 

D a. Entitlement to small entity status is asserted. 

D b. Small entity status is no longer claimed. 

Other: 

As also indicated in the attached Request, this application is NOT to be published under 35 U.S.C. 
122(b ). The undersigned attorney or agent hereby certifies that the invention disclosed in this 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 of applications 18 months after filing. 

The claims in this continuing application differ from the claims in the parent application(s). As to each 
claim or claim term in this continuing application that is broader than any claim or claim term in any 
parent application, any previous disclaimer of claim scope made during prosecution of any parent 
application is rescinded. The Examiner is requested to consider such broader claims and/or claim terms 
in view of all of the prior art without any previous disclaimers. 

Respectfully submitted, 

J~ff~:?; 
Registration No. 27,075 

Moshe K. Wilensky 
Registration No. 56,263 

JAO:MKW/jfb 

DEPOSIT ACCOUNT USE 
AUTHORIZATION 

Please grant any extension 
necessary for entry; 

Charge any fee due to our 
Deposit Account No. 15-0461 
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ELECTRO-OPTICAL DEVICE, MATRIX SUBSTRATE, 
AND ELECTRONIC APPARATUS 

This is a Continuation of Application No. 10/676,067 filed October 2, 2003. The 

disclosure of the prior application is hereby incorporated by reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

Field of Invention 

[0001] The present invention relates to a wiring layout suitable for an electro-optical 

device including electro-optical devices. 

2. Description of Related Art 

(0002] Organic EL devices are current-driven self-light-emitting devices, and 

accordingly, there are an advantage of no need to provide a backlight, as well as other 

advantages such as low power consumption, a wide range of vision, and a high contrast ratio, 

so there is high expectation for development of flat panel displays employing EL devices. 

The organic EL device is an electro-optical device including a light-emission layer introduced 

between an anode and a cathode, wherein, upon supplying forward bias current between both 

the electrodes, self-light-emission is effected due to the recombination energy at the time of 

recombination of a hole injected from the anode and an electron injected from the cathode. 

Accordingly, a supply of electric power from an external circuit is required in order to cause 

the organic EL device to emit light. 

(0003] With conventional color-display active-matrix-driven display panels, an M 

number each of electric power lines and data lines are disposed in the column direction on a 

pixel matrix with an N number of columns and an M number of rows formed on a pixel 

region, as well as an N number of selection lines being disposed in the row direction on the 

aforementioned matrix. With a given pixel of such a wiring layout, a data line is disposed 

between the given pixel and the left-adjacent pixel, and an electric power line is disposed 

between the given pixel and the right-adjacent pixel. That is to say, with the lines disposed 

between adjacent pixels in the column direction, a layout is formed so that one data line and 

one electric line make up one pair. With the above-described configuration, disposed at an 

intersection of a scan line and a data line are: a switching transistor, a holding capacitance, a 

driving transistor, and an organic EL device for emitting light in one color of the RGB three 

primary colors, and these devices make up a pixel. 
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SUMMARY OF THE INVENTION 

[0004] With the conventional arrangements, a light-emission layer is formed of a 

material corresponding to each color of the RGB three primary colors, and accordingly, the 

organic EL device is operated with greatly different power consumption corresponding to 

each color, so the optimal width of the electric power line is greatly different for each color. 

Accordingly, with the above-described wiring layout, while there is the need to determine the 

pixel pitch according to the maximal width for disposing the electric power lines, there is the 

need to form a pixel matrix with the same pixel pitch due to the restriction from the 

manufacturing process for a display, and accordingly, there is the need to determine the pixel 

layout at the sacrifice of the aperture ratio. On the other hand, in the event of reducing the 

aperture ratio, there is the need to increase the amount of electric current supplied to the 

organic EL device for obtaining predetermined luminance, and accordingly, there is the need 

to form the electric power line with a greater width, leading to further reduction of the 

aperture ratio from the above-described reason. 

[0005] As described above, with the conventional wiring layout, the width of the 

electric line and the aperture ratio of the pixel are in the relation of trade off each other, and it 

is difficult to maintain a large aperture ratio while maintaining the electric power line with a 

suitable width for each color under the condition that the pixel matrix is formed with the 

same pixel pitch. 

[0006] Accordingly, it is an object of the present invention to provide a wiring 

method for electric power lines, wherein the aperture ratio of the pixel can be increased while 

maintaining a pixel matrix with the same pixel pitch. 

[0007] In order to solve the above-described problems, an electro-optical device 

according to the present invention comprises multiple pixels, disposed in the form of a 

matrix, including electro-optical devices driven by receiving electric power from an electric 

power supply circuit, wherein the multiple pixels make up multiple pixel groups formed of a 

series of pixels arrayed in at least one direction of the row direction and the column direction, 

and wherein line forming regions are formed between adjacent pixel groups of the multiple 

pixel groups, and wherein the line forming regions are formed with generally the same width. 

With such a configuration, the pixel pitch can be made the same. 

[0008] Here, "electro-optical device" means a general electronic device for changing 

the optical state of light by using electric effects, and include, besides self-light-emitting 
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WHAT IS CLAIMED IS: 

1. An electro-optical device comprising: 

a scan line extending in a direction; 

a data line extending in a direction that intersects the scan line; 

a pixel located corresponding to the intersection of the scan line and the data line, the 

pixel including a light emission layer between a first electrode and a second electrode: 

a first power line extending in the direction in which the scan line extends; 

a second power line extending in the direction in which the data line extends; 

an inter-layer insulating film between the first power line and the second power line; 

and 

a plurality of contact holes extending through the inter-layer insulating film, the 

contact holes electrically connecting the first power line and the second power line to each 

other. 

2. The electro-optical device according to claim 1, the pixel electrode having a long 

side and a short side that is shorter than the long side, end contact holes of the plurality of 

CO!).tact holes being separated from each other by a distance that is shorter than the short side 

of the pixel electrode. 

3. The electro-optical device according to claim 2, the plurality of contact holes being 

aligned substantially in a line with one end contact hole being located at one end of the line 

and an other end contact hole being located at the other end of the line. 

4. The electro-optical device according to claim 1, the scan line supplying a scan 

signal and the data line supplying a data signal, the light emission layer of the pixel being 

supplied with current from the first electric power line and the second electric power line in 

accordance with the data signal from the data line. and at timing corresponding to the scan 

signal from the scan line. 

5. The electro-optical device according to claim 1, further comprising an other pixel 

including an other light emission layer and an other electrode, the first electrode of the pixel 

being a common electrode for the pixel and the other pixel, the other light emission layer of 

the other pixel being sandwiched between the other electrode of the other pixel and the 

common electrode. 

6. An electronic device including the electro-optical device according to claim 1. 
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Application No. 12/219,592 

Amendments to the Claims: 

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

the application: 

1-8. (Canceled) 

9. (New) An electro-optical device comprising: 

a scan line; 

a data line that intersects the scan line; 

a pixel disposed corresponding to an intersection of the scan line and the data line, the 

pixel including a light emission layer between a first electrode and a second electrode; 

a first power line having a first portion extending in a first direction and a second 

portion extending in a second direction that intersects the first direction; 

a second power line extending in the second direction, the second power line 

overlapping at least the second portion of the first power line; 

an inter-layer insulating film being disposed between the first power line and the 

second power line; and 

a plurality of contact holes electrically connecting the second portion of the first 

power line and the second power line to each other. 

I 0. (New) The electro-optical device according to claim 9, the second portion of 

the first power line being positioned on one side with respect to the first portion of the first 

power line and not being positioned on the other side with respect to the first portion of the 

first power line. 

11. (New) An electro-optical device comprising: 

a plurality of scan lines; 

a plurality of data lines that intersect the scan lines; 
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