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ELECTRO-OPTICAL DEVICE, MATRIX 
SUBSTRATE, AND ELECTRONIC APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of Invention 

[0002] The present invention relates to a Wiring layout 
suitable for an electro-optical device including electro 
optical devices. 

[0003] 2. Description of Related Art 

[0004] Organic EL devices are current-driven self-light 
emitting devices, and accordingly provide the advantage of 
not needing a backlight. These devices provide other advan 
tages, such as loW poWer consumption, a Wide range of 
vision, and a high contrast ratio. Thus, the related art is 
developing ?at 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. 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. 

[0005] With related art 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-adj acent 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 
con?guration, the folloWing elements are disposed at an 
intersection of a scan line and a data line: 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. 

SUMMARY OF THE INVENTION 

[0006] With the related art 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 consump 
tion 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 sacri?ce 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 to obtain predetermined luminance, 
and accordingly there is the need to form the electric poWer 
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line With a greater Width, leading to further reduction of the 
aperture ratio from the above-described reason. 

[0007] As described above, With the related art 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 
dif?cult 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. 

[0008] Accordingly, the present invention provides a Wir 
ing method for electric poWer lines. The aperture ratio of the 
pixel can be increased While maintaining a pixel matrix With 
the same pixel pitch. 

[0009] In order to address or solve the above, an electro 
optical device according to the present invention includes 
multiple pixels, disposed in the form of a matrix, including 
electro-optical devices driven by receiving electric poWer 
from an electric poWer supply circuit. 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. Line forming regions are formed betWeen 
adjacent pixel groups of the multiple pixel groups. The line 
forming regions are formed With generally the same Width. 
With such a con?guration, a the pixel pitch can be made the 
same. 

[0010] 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-emit 
ting devices, such as electro-luminescence devices, elec 
tronic devices to display grayscale by adjusting the state of 
the polariZed light, similarly to liquid crystal devices. With 
the present invention, the electro-luminescence devices are 
preferably employed. With the present invention, the elec 
tro-luminescence devices are employed, Whereby current 
driven self-light-emission devices can be obtained. 

[0011] Another electro-optical device according to the 
present invention includes multiple scan lines, multiple data 
lines, multiple pixels, disposed at portions corresponding to 
the intersections of the scan lines and the data lines, includ 
ing electro-optical devices, and multiple electric poWer lines 
to supply driving voltage to the electro-optical devices. 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. Multiple line forming 
regions are formed betWeen adjacent pixel groups of the 
multiple pixel groups. At least tWo lines selected from at 
least one electric poWer line of the multiple electric poWer 
lines, at least one scan line of the multiple scan lines, and at 
least one data line of the multiple data lines, are formed in 
at least one line forming region of the multiple line forming 
regions. With such a con?guration, a pixel matrix can be 
formed With the same pixel pitch, and also With a high 
aperture ratio While forming electric poWer lines With an 
enhanced or the optimal Width. 

[0012] Another electro-optical device according to the 
present invention includes multiple scan lines, multiple data 
lines, multiple pixels, disposed at portions corresponding to 
the intersections of the scan lines and the data lines, includ 
ing electro-optical devices, and multiple electric poWer lines 
to supply driving voltage to the electro-optical devices. The 
multiple pixels make up multiple pixel groups formed of a 
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series of pixels arrayed in at least one direction of the roW 
direction and the column direction. Multiple line forming 
regions are formed betWeen adjacent pixel groups of the 
multiple pixel groups. Both at least one electric poWer line 
of the multiple electric poWer lines and at least one scan line 
of the multiple scan lines are formed in at least one line 
forming region of the multiple line forming regions. With 
such a con?guration, a pixel matrix can be formed With the 
same pixel pitch, and also With a high aperture ratio While 
forming electric poWer lines With an enhanced or the optimal 
Width. 

[0013] Another electro-optical device according to the 
present invention includes multiple scan lines, multiple data 
lines, multiple pixels, disposed at portions corresponding to 
the intersections of the scan lines and the data lines, includ 
ing electro-optical devices, and multiple electric poWer lines 
to supply driving voltage to the electro-optical devices. 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. Multiple line forming 
regions are formed betWeen adjacent pixel groups of the 
multiple pixel groups. At least one electric poWer line of the 
multiple electric poWer lines and at least one data line of the 
multiple data lines are formed in at least one line forming 
region of the multiple line forming regions. With such a 
con?guration, a pixel matrix can be formed With the same 
pixel pitch, and also With a high aperture ratio While forming 
electric poWer lines With an enhanced or the optimal Width. 

[0014] The aforementioned line forming regions are pref 
erably formed With generally the same Width. With the 
present invention, the line forming regions are formed With 
generally the same Width, Whereby the pixel matrix can be 
formed With the same pixel pitch. 

[0015] The aforementioned electro-optical device prefer 
ably includes electro-optical devices Which are operated 
With different driving voltages. The electric poWer lines to 
supply voltage to the electro-optical devices are formed With 
different Widths corresponding to the driving voltage. Even 
With such a con?guration Where the electric poWer lines are 
formed With different Widths, the Wiring layout is designed 
as described above, Whereby the pixel matrix can be formed 
With the same pixel pitch While enhancing the aperture ratio. 

[0016] The aforementioned electro-optical device prefer 
ably is a light-emission device. The electric poWer lines are 
formed With each different Width corresponding to the 
emission light color of the light-emission device. With the 
present invention, an enhanced or the optimal Width of the 
electric poWer line is determined corresponding to the 
properties of the electro-optical device, thereby facilitating 
design of devices. 

[0017] The color of the light Which is to be emitted is 
preferably red, green, or blue. This enables full-color dis 
play. 

[0018] The electro-optical device preferably is an electro 
luminescence device. With the electro-luminescence device, 
the grayscale due to light emission can be controlled by 
current control. 

[0019] An electronic apparatus according to the present 
invention includes an electro-optical device according to the 
present invention. The electronic apparatus is not particu 
larly restricted so long as it includes a display device, and 
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can be applied to, for example, cellular phones, video 
cameras, personal computers, head mount displays, projec 
tors, facsimiles, digital cameras, portable TVs, DSP devices, 
PDAs, palmtops, and the like. 

[0020] A matrix substrate according to the present inven 
tion includes multiple pixel electrodes disposed in the form 
of a matrix. The multiple pixel electrodes make up multiple 
pixel electrode groups formed of a series of pixel electrodes 
arrayed in at least one direction of the roW direction and the 
column direction. Multiple line forming regions are formed 
betWeen adjacent pixel electrode groups of the multiple 
pixel electrode groups. The line forming regions are formed 
With generally the same Width. With such a con?guration, 
the pixel pitch can be made the same. 

[0021] Another matrix substrate according to the present 
invention includes multiple scan lines, multiple data lines, 
multiple pixel electrodes disposed at portions corresponding 
to the intersections of the scan lines and the data lines, and 
multiple electric poWer lines to supply voltage to the mul 
tiple pixel electrodes. The multiple pixel electrodes make up 
multiple pixel electrode groups formed of a series of pixel 
electrodes arrayed in at least one direction of the roW 
direction and the column direction. Multiple line forming 
regions are formed betWeen adjacent pixel electrode groups 
of the multiple pixel electrode groups. At least tWo lines 
selected from at least one electric poWer line of the multiple 
electric poWer lines, at least one scan line of the multiple 
scan lines, and at least one data line of the multiple data 
lines, are formed in at least one line forming region of the 
multiple line forming regions. With such a con?guration, the 
pixel matrix can be formed With the same pixel pitch, and 
also With a high aperture ratio, While forming the electric 
poWer lines With the optimal Width. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 is a plan vieW of an organic EL display 
panel according to the present invention; 

[0023] FIG. 2 is a schematic of a principal circuit con 
?guration diagram of a pixel; 

[0024] FIG. 3 is a schematic describing a Wiring layout 
according to a ?rst exemplary embodiment; 

[0025] FIG. 4 is a schematic describing a Wiring layout 
according to a second exemplary embodiment; 

[0026] FIG. 5 is a schematic describing a Wiring layout 
according to a third exemplary embodiment; 

[0027] FIG. 6(A) through FIG. 6(F) are schematics 
describing application examples employing the organic EL 
display according to the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0028] An exemplary embodiment is described beloW 
With reference to the draWings. 

[0029] FIG. 1 is a schematic shoWing an overall con?gu 
ration of an active-matrix organic-EL display panel 100 
according to an exemplary embodiment. As shoWn in the 
draWing, the display panel 100 includes a display region 11 
including multiple pixels 10 disposed in the form of a matrix 
With an N number of columns and an M number of roWs, a 
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scan line driver 12 to output scan signals to scan lines 
arrayed in the roW direction Which are connected to a group 
of pixels 10, a data line driver 13 to supply data signals and 
electric poWer to data lines and electric poWer lines arrayed 
in the column direction Which are connected to a group of 
pixels 10. These components are disposed on a substrate 16. 
An organic EL device is formed on each pixel 10 to emit 
light in a color of the RGB three primary colors. A cathode 
14 is formed in the form of a ?lm as a common electrode on 
the entire face of the display region 11, and is connected to 
an external circuit through cathode output electrode 15. 

[0030] While the organic EL display panel 100 shoWn in 
the draWing is a so-called “top-emission con?guration dis 
play panel” Which emits light from the side of the substrate 
16, the present invention is not restricted to this arrange 
ment, but rather, the present invention can also be applied to 
a bottom-emission con?guration display panel Which emits 
light from a transparent cathode. 

[0031] FIG. 2 is a schematic of a principal circuit of the 
pixel 10. The pixel 10 includes a sWitching transistor Tr1, a 
driving transistor Tr2, holding capacitance C, a light-emis 
sion portion OLED, and is driven With the dual transistor 
method. The sWitching transistor Tr1 includes an n-channel 
FET. The gate terminal thereof is connected to the scan line 
V561, and the drain terminal thereof is connected to the data 
line Idat. The driving transistor Tr2 includes a p-channel 
FET. The gate terminal is connected to the source terminal 
of the sWitching transistor Tr1. Furthermore, the source 
terminal of the transistor Tr2 is connected to the electric 
poWer line Vdd, and the drain terminal thereof is connected 
to the light-emission portion OLED. Furthermore, holding 
capacitance is formed betWeen the gate and the source of the 
transistor Tr2. With the above-described con?guration, upon 
outputting a selection signal to the scan line V561, and 
opening the transistor Tr1, the data signals supplied through 
the data line Idat are Written to the holding capacitance C as 
a voltage value. Subsequently, the holding voltage Written to 
the holding capacitance C is held during one frame period, 
and the conductance of the driving transistor Tr2 is deter 
mined according to the holding voltage in an analog manner, 
Whereby forWard bias current corresponding to light-emis 
sion level is supplied to the light-emission portion OLED. 

[0032] FIG. 3 is a schematic describing a Wiring layout in 
the pixel region. In the draWing, in order to simplify descrip 
tion, a Wiring layout for six pixels disposed With the tWo 
roWs and the three columns is shoWn. In the draWing, 
reference characters R, G, and B denote the pixels 10 to emit 
light in red, green, and blue, respectively, and the RGB 
pixels are disposed in the column direction. Furthermore, 
reference character Vdd_R denotes an electric line for a red 
pixel, Vdd_G denotes an electric line for a green pixel, Vdd_B 
denotes an electric line for a blue pixel, and 17 denotes a 
pixel electrode (anode) of an organic EL device. Detailed 
description regarding other components described above is 
omitted. Furthermore, reference numeral 31 denotes a line 
forming region in the form of a line Which is formed 
betWeen a pixel group of the (m-l) column and a pixel 
group of the m column, and is extending in the column 
direction over generally the same length as the pixel array 
length in the column direction. In the same Way, reference 
numeral 32 denotes a line forming region formed betWeen 
pixel groups of the m column and the (m+1) column, 33 
denotes a line forming region formed betWeen pixel groups 
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of the (m+1) column and (m+2) column, and 34 denotes a 
line forming region formed betWeen pixel groups of the 
(m+2) column and the (m+3) column. For convenience of 
description, a pixel group of the (m-l) column and a pixel 
group of the (m+3) column are not shoWn in the draWing. 
With the present exemplary embodiment, in order to deter 
mine the line forming regions 31 through 34 With the Width 
as same as possible, tWo or more lines, disposed on the 
aforementioned line forming regions, are determined With 
the same total Width. While the electric poWer line Vdd is 
formed With a Width corresponding to a material of the 
emission layer of the organic EL device, noW, for conve 
nience of description, let us make an assumption that the 
Width of the electric poWer lines increases in the order of 
green, red, and blue. That is to say, let us assume that the 
relation: Width of Vdd_G>Width of Vdd_R>Width of Vdd_B, 
holds. 

[0033] With the above-described assumption, in order to 
form the line forming regions 31 through 34 With the Width 
as same as possible, a combination is determined such that 
the total Width of the electric poWer line Vdd and the data line 
Idd is approximately the same. For example, making an 
assumption that: the total Width of Vdd_G Which has the 
maximal Width and Vdd_B of the minimal Width; the total 
Width of Vdd_R of an intermediate Width and the data line Idat 
of an intermediate Width; and the total Width of the tWo data 
lines Idat; are determined to be generally the same value, the 
combinations of these electric poWer lines Vdd and the data 
line Idat are formed in the line forming regions 31 through 
34. With the arrangement shoWn in the draWing, a combi 
nation of Vdd_G With the maximal Width and Vdd_B With the 
minimal Width is formed on the line forming region 33, a 
combination of Vdd_R With the intermediate Width and the 
data line Idat With the intermediate Width is formed in the line 
forming regions 31 and 34, and a combination of the tWo 
data lines Idlat is formed on the line forming region 32. With 
the line forming region 31, only the electric poWer line Vdd_R 
is shoWn in the draWing, and With the line forming region 34, 
only the data line Idat is shoWn in the draWing. On the other 
hand, a scan line VSel is disposed on each line forming region 
in the form of a line, betWeen pixel groups arrayed in the roW 
direction, With generally the same length as the pixel array 
length of the pixel group. The Wiring layout shoWn in the 
draWing corresponds to one unit of a periodically repeating 
Wiring pattern, and any portion of the Wiring layout of the 
RGB pixels 10 randomly selected has the same pattern as 
shoWn in the draWing. Accordingly, in the event that an 
imaginary layout diagram sheet, determining the layout of 
the line forming regions formed along the column direction 
of the pixels, is folded With any line forming region of the 
multiple line forming regions as the center line, the line 
forming regions having the same con?guration of the lines 
are overlaid on each other. 

[0034] With the present exemplary embodiment, the same 
kind of electric poWer line, extending in the column direc 
tion of the pixel matrix, is formed With generally the same 
array pitch in the roW direction, and accordingly, the pixels 
can be formed With the same pixel pitch, thereby facilitating 
design of a layout for a device, Wherein poWer consumption 
is different for each color, such as an organic EL display. In 
particular, in the event of forming light-emission layers 
using the ink-jet method, the pixels are preferably formed 
With the same pixel pitch, and accordingly, an arrangement 
according to the present exemplary embodiment has the 
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great advantage of facilitating the manufacturing process. 
Furthermore, With the present exemplary embodiment, the 
electric power line can be formed With a Width suitable for 
each color, thereby reducing poWer consumption While 
maintaining the high aperture ratio and the optimal color 
balance. 

[0035] The above-described arrangement is only an 
example of the present invention, and the present invention 
is not restricted to the above-described arrangement. For 
example, three combinations of tWo electric poWer lines 
selected from the three RGB lines Vdd can be made, and 
accordingly, With the present exemplary embodiment, three 
Wiring layout patterns can be made. Furthermore, While 
description has been made regarding a con?guration Where 
a scan line VSel is disposed on each line forming region in the 
roW direction, and any tWo lines selected from the three 
electric poWer lines Vdd and the three data line Idat are 
disposed on the line forming regions 31, 32, and 33 in the 
column direction, the present invention is not restricted to 
this arrangement. Description is made beloW regarding 
various exemplary modi?cations. 

[0036] Second Exemplary Embodiment 

[0037] FIG. 4 is a schematic describing a Wiring layout 
according to a second exemplary embodiment of the present 
invention. 

[0038] The present exemplary embodiment has a con?gu 
ration Wherein, in the event that an imaginary layout dia 
gram sheet, determining the layout of the line forming 
regions formed along the roW direction of the pixels, is 
folded With any line forming region of the multiple line 
forming regions as the center line, the line forming regions 
having the same con?guration of the lines are overlaid on 
each other. The three electric poWer lines Vdd_G, Vdd_R, and 
Vdd_B make up a combination, and are disposed in the roW 
direction on a line forming region 41 betWeen the pixel 
group of the (n-l) roW and the pixel group of the n roW, 
Which are arrayed in the roW direction, and the tWo scan 
lines VSel make up a combination, and are disposed in the 
roW direction in a line forming region 42 betWeen the pixel 
groups of the n roW and the (n+1) roW, Which are arrayed in 
the roW direction. The basic pattern of the Wiring layout in 
the roW direction has a con?guration Where the combination 
of the electric poWer lines Vdd_G, Vdd_R, and Vdd_B, and the 
combination of the tWo scan lines VSel are disposed periodi 
cally and repeatedly. Accordingly, a line forming region 43 
betWeen the pixel groups of the (n+1) roW and the (n+2) roW, 
Which are arrayed in the roW direction, has the same Wiring 
layout as With the line forming region 41. 

[0039] On the other hand, one electric poWer line Vdd and 
one data line Idat make up a combination, and are disposed 
in the column direction and are disposed on a line forming 
region betWeen pixel groups arranged in the column direc 
tion. With an arrangement shoWn in the draWing, the electric 
poWer line Vdd_R and the data line Idlat make up a combina 
tion, and are disposed on a line forming region 51 betWeen 
the R-pixel group of the m column and the G-pixel group of 
the (m+1) column, Which are arrayed in the column direc 
tion. In the same Way, the electric poWer line Vdd_G and the 
data line Idat make up a combination, and are disposed on a 
line forming region betWeen the G-pixel group of the (m+1) 
column and the B-pixel group (not shoWn) of the (m+2) 
column, Which are arrayed in the column direction. Only the 
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electric poWer line Vdd_G is shoWn in the draWing for 
convenience of description. Furthermore, the electric poWer 
lines Vdd_R disposed in the roW and column directions are 
formed in different layers, and are electrically connected 
With each other through contact holes h1 formed in an 
inter-layer insulating ?lm. The electric poWer lines Vdd_G are 
electrically connected With each other through contact holes 
h2 in the same Way. 

[0040] With the present exemplary embodiment, the same 
kind of electric poWer line extending in the roW direction of 
the pixel matrix is formed in the column direction With 
generally the same array pitch, and accordingly, the present 
exemplary embodiment has the same advantages as With the 
?rst exemplary embodiment, and furthermore, the electric 
poWer lines Vdd_G, Vdd_R, and Vdd_B are disposed on a pixel 
region in the roW direction and the column direction in the 
form of a matrix, and accordingly, the Wiring resistance of 
the electric poWer lines Vdd_G, Vdd_R, and Vdd_B can be 
reduced, thereby enabling suf?cient current supply to the 
organic EL devices. Accordingly, occurrence of non-unifor 
mity of luminance due to insuf?cient current supply to a 
particular electric poWer line can be suppressed, and fur 
thermore, cross-talk can be reduced. In particular, a large 
screen display requires suf?cient and uniform current over 
the screen thereof, and accordingly, the present exemplary 
embodiment is particularly advantageous. 

[0041] Third Exemplary Embodiment 

[0042] FIG. 5 is a schematic describing a Wiring layout 
according to a third exemplary embodiment of the present 
invention. 

[0043] The present exemplary embodiment has a con?gu 
ration Where, in the event that an imaginary layout diagram 
sheet, determining the layout of the line forming regions 
formed along the roW direction and the column direction of 
the pixels, is folded With any line forming region of the 
multiple line forming regions as the center line, the line 
forming regions having the same con?guration of the lines 
are overlaid on each other. The three electric poWer lines 

Vdd_G, Vdd_R, and Vdd_B make up a combination, and are 
disposed in the roW direction on a line forming region 61 
betWeen the pixel group (not shoWn) of the (n-l) roW and 
the pixel group of the n roW, Which are arrayed in the roW 
direction, and the tWo scan lines VSel make up a combina 
tion, and are disposed in the roW direction in a line forming 
region 62 betWeen the pixel groups of the n roW and the 
(n+1) roW, Which are arrayed in the roW direction. The basic 
pattern of the Wiring layout in the roW direction has a 
con?guration Where the combination of the three electric 
poWer lines Vdd_G, Vdd_R, and Vdd_B, and the combination of 
the tWo scan lines VSel are disposed periodically and repeat 
edly. Accordingly, a line forming region 63 betWeen the 
pixel groups of the (n+1) roW and the (n+2) roW, Which are 
arrayed in the roW direction, has the same Wiring layout as 
With the line forming region 61. 

[0044] On the other hand, three combinations of tWo lines 
selected from the three electric poWer lines Vdd_c, Vdd_R, and 
Vdd_B, and the three data lines Idat are formed betWeen the 
pixel groups arrayed in the column direction. With an 
arrangement shoWn in the draWing, the electric poWer line 
(not shoWn) and the data line Idat make up a combination, 
and are disposed in a line forming region 71 betWeen the 
B-pixel group (not shoWn) of the (m-l) column and the 
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R-pixel group of the m column, Which are arrayed in the 
column direction, and the tWo electric poWer lines Vdd_G and 
Vdd_R make up a combination, and are disposed on a line 
forming region 72 betWeen the R-pixel group of the m 
column and the G-pixel group of the (m+1) column, Which 
are arrayed in the column direction. Furthermore, the tWo 
data lines Idlat make up a combination, and are disposed on 
a line forming region 73 betWeen the G-pixel group of the 
(m+1) column and the B-pixel group of (m+2) column, 
Which are arrayed in the column direction, and the electric 
poWer line Vdd_G and the data line Idat make up a combina 
tion, and are formed on a line forming region 74 betWeen the 
B-pixel group of the (m+2) column and the R-pixel group 
(not shoWn) of the (m+3) column, Which are arrayed in the 
column direction. 

[0045] The electric poWer lines disposed in the column 
and roW directions are formed in different layers, and are 
electrically connected With each other through the contact 
holes h1 formed on an inter-layer insulating ?lm. In the same 
Way, the electric poWer lines Vdd_G in the column and roW 
directions, and the electric poWer lines Vdd_B in the column 
and roW directions, are formed in different layers, and the 
electric poWer lines in the column and roW directions are 
electrically connected With each other through the contact 
holes h2 and h3. With the present exemplary embodiment, a 
plurality of each of the contact holes h1, h2, and h3 are 
formed, Whereby the present exemplary embodiment has the 
advantage of reducing or preventing Wiring breakage, and 
furthermore has the advantage of reducing the Wiring resis 
tance. 

[0046] With the present exemplary embodiment, the same 
kind of electric poWer line extending in the roW direction of 
the pixel matrix is formed in the column direction With 
generally the same array pitch, the same kind of electric 
poWer line extending in the column direction of the pixel 
matrix is formed in the roW direction With generally the 
same array pitch, and accordingly, the present exemplary 
embodiment has the same advantages as With the ?rst 
exemplary embodiment, and furthermore, the electric poWer 
lines Vdd_G, Vdd_R, and Vdd_B are disposed on a pixel region 
in the roW direction and the column direction in the form of 
a matrix, and accordingly, the Wiring resistance of the 
electric poWer lines Vdd_G, Vdd_R, and Vdd_B can be reduced, 
thereby enabling sufficient current supply to the organic EL 
devices. Accordingly, occurrence of non-uniformity of lumi 
nance due to insuf?cient current supply to a particular 
electric poWer line can be suppressed, and furthermore, the 
occurrence of cross-talk can be reduced. In particular, a 
large-screen display requires sufficient and uniform current 
over the screen thereof, and accordingly, the present exem 
plary embodiment is particularly advantageous. 

[0047] Fourth Exemplary Embodiment 

[0048] FIG. 6(A) through FIG. 6(F) are schematics Which 
illustrate examples of electronic apparatuses to Which the 
electric-optical device according to the present invention can 
be applied. FIG. 6(A) shoWs an example of application to a 
cellular phone, Where the cellular phone 230 includes an 
antenna unit 231, an audio output unit 232, an audio input 
unit 233, an operating unit 234, and the organic EL display 
panel 100 according to the present invention. As described 
above, the organic EL display panel 100 according to the 
present invention can be employed as a display unit of the 
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cellular phone 230. FIG. 6(B) shoWs an application example 
to a video camera, Where the video camera 240 includes a 
TV-camera unit 241, an operating unit 242, an audio input 
unit 243, and the organic EL display panel 100 according to 
the present invention. As described above, the organic EL 
display panel 100 can be employed as a view?nder or a 
display unit. FIG. 6(C) shoWs an application example to a 
portable personal computer, Where the computer 250 com 
prises a camera unit 251, an operation unit 252, and the 
organic EL display panel 100 according to the present 
invention. As described above, the organic EL display panel 
100 can be employed as a display device. 

[0049] FIG. 6(D) shoWs an application example to a head 
mount display, Where the head mount display 260 includes 
a belt 261, an optical system storage unit 262, and the 
organic EL display panel 100 according to the present 
invention. As described above, the organic EL display panel 
100 can be employed as an image display unit. FIG. 6(E) 
shoWs an application example to a rear projector, Where the 
projector 270 includes a casing 271, a light source 272, a 
synthesiZing optical system 273, mirrors 274 and 275, a 
screen 276, and the organic EL display panel 100 according 
to the present invention. FIG. 6(F) shoWs an application 
example to a front projector, Where the projector 280 com 
prises a casing 282, an optical system 281, and the organic 
EL display panel 100 according to the present invention, 
Where an image can be displayed on a screen 283. As 
described above, the organic EL display panel 100 can be 
employed as an image display unit. 

What is claimed is: 
1. An electro-optical device comprising a plurality of 

pixels, disposed in the form of a matrix, including electro 
optical devices driven by receiving electric poWer from an 
electric poWer supply circuit; 

Wherein said plurality of pixels make up a plurality of 
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 said plurality of pixel groups; 

and Wherein said line forming regions are formed With 
generally the same Width. 

2. An electro-optical device comprising: 

a plurality of scan lines; 

a plurality of data lines; 

a plurality of pixels, disposed at portions corresponding to 
intersections of said scan lines and said data lines, 
including electro-optical devices; and 

a plurality of electric poWer lines for supplying driving 
voltage to said electro-optical devices; 

Wherein said plurality of pixels make up a plurality of 
pixel groups formed of a series of pixels arrayed in at 
least one direction of the roW direction and the column 

direction; 

and Wherein a plurality of line forming regions are formed 
betWeen adjacent pixel groups of said plurality of pixel 
groups; 
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and wherein at least tWo lines selected from at least one 
electric power line of said plurality of electric power 
lines, at least one scan line of said plurality of scan 
lines, and at least one data line of said plurality of data 
lines, are formed in at least one line forming region of 
said plurality of line forming regions. 

3. An electro-optical device comprising: 

a plurality of scan lines; 

a plurality of data lines; 

a plurality of pixels, disposed at portions corresponding to 
intersections of said scan lines and said data lines, 
including electro-optical devices; and 

a plurality of electric poWer lines for supplying driving 
voltage to said electro-optical devices; 

Wherein said plurality of piXels make up a plurality of 
piXel groups formed of a series of piXels arrayed in at 
least one direction of the roW direction and the column 

direction; 
and Wherein a plurality of line forming regions are formed 
betWeen adjacent piXel groups of said plurality of piXel 
groups; 

and Wherein both at least one electric poWer line of said 
plurality of electric poWer lines and at least one scan 
line of said plurality of scan lines are formed in at least 
one line forming region of said plurality of line forming 
regions. 

4. An electro-optical device comprising: 

a plurality of scan lines; 

a plurality of data lines; 

a plurality of pixels, disposed at portions corresponding to 
intersections of said scan lines and said data lines, 
including electro-optical devices; and 

a plurality of electric poWer lines for supplying driving 
voltage to said electro-optical devices; 

Wherein said plurality of piXels make up a plurality of 
piXel groups formed of a series of piXels arrayed in at 
least one direction of the roW direction and the column 

direction; 
and Wherein a plurality of line forming regions are formed 
betWeen adjacent piXel groups of said plurality of piXel 
groups; 

and Wherein both at least one electric poWer line of said 
plurality of electric poWer lines and at least one data 
line of said plurality of data lines are formed in at least 
one line forming region of said plurality of line forming 
regions. 

5. An electro-optical device according to claim 2, Wherein 
said line forming regions are formed With generally the same 
Width. 

6. An electro-optical device according to claim 1, Wherein 
said electro-optical devices are operated With each different 
driving voltages; 
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and Wherein said electric poWer lines for supplying volt 
age to said electro-optical devices are formed With 
different Widths corresponding to said driving voltage. 

7. An electro-optical device according to claim 6, Wherein 
said electro-optical device is a light-emission device; 

and Wherein said electric poWer lines are formed With 
different Widths corresponding to the emission light 
color of said light-emission device. 

8. An electro-optical device according to claim 7, Wherein 
said color of the light Which is to be emitted is red, green, 
or blue. 

9. An electro-optical device according to claim 1, Wherein 
said electro-optical device is an electro-luminescence 
device. 

10. An electronic apparatus comprising an electro-optical 
device according to claim 1. 

11. A matriX substrate comprising a plurality of piXel 
electrodes disposed in the form of a matriX; 

Wherein said plurality of piXel electrodes make up a 
plurality of piXel electrode groups formed of a series of 
piXel electrodes arrayed in at least one direction of the 
roW direction and the column direction; 

and Wherein a plurality of line forming regions are formed 
betWeen adjacent piXel electrode groups of said plural 
ity of piXel electrode groups; 

and Wherein said line forming regions are formed With 
generally the same Width. 

12. A matriX substrate comprising: 

a plurality of scan lines; 

a plurality of data lines; 

a plurality of piXel electrodes disposed at portions corre 
sponding to intersections of said scan lines and said 
data lines; and 

a plurality of electric poWer lines for supplying voltage to 
said plurality of piXel electrodes; 

Wherein said plurality of piXel electrodes make up a 
plurality of piXel electrode groups formed of a series of 
piXel electrodes arrayed in at least one direction of the 
roW direction and the column direction; 

and Wherein a plurality of line forming regions are formed 
betWeen adjacent piXel electrode groups of said plural 
ity of piXel electrode groups; 

and Wherein at least tWo lines selected from at least one 
electric poWer line of said plurality of electric poWer 
lines, at least one scan line of said plurality of scan 
lines, and at least one data line of said plurality of data 
lines, are formed in at least one line forming region of 
said plurality of line forming regions. 


