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DISPLAY APPARATUS 

9605275-8 
I 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a display apparatus, 

particularly a color display apparatus of a large screen, 

comprising a large number of display devices each having 

a plurality of light emitting-pixels arranged in the form 

of. a matrix. 

Description of the Prior Art 

Fig. 1 is a perspective view showing a display device 

used in a conventional display apparatus such as that 

des.cribed, for example, in Japanese Utility Model Laid-

Open No. 12258/87. In Fig. 1, the reference numeral 1 

denotes a display device; numeral 2 denotes each of plural 

light emitting pixels 2 being arranged in a matrix form 

on the display surface of the display device 1; and 

numeral 3 denotes each of control electrodes for driving 

the light emitting pixels 2. The reference mark T1 

represents a spacing between adjacent light emitting pixels 

2, ·and T2 represents a spacing between the marginal portion 

of the display device 1 and the light emitting pixels 2, 

the spacing Ti corresponding to the thickness of each.side 

wall of the vessel which form the display device 1. 

Fig. 2 shows an example of a display· portion screen 

of the display apparatus composed of the display devices 

1 in a large number. Fig. 3 shows the relation between 
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sampling a television signal and displaying it. 

The operation will be described below. 

In Fig. 1, an appropriate space Ti is required between 

adjacent.light emitting pixels 2 of the display device 1. 

This is because of the premise that a large screen 

display is to be constituted by arranging a large number 

of the display devices 1 as shown in Fig. 2. The space 

Ti is twice or larger the wall thickness T2 of the 

marginal portion of each display device 1. Consequently,. 

on the screen as the display portion there are arranged 

a large number of the light emitting pixels 2 at equal 

intervals. 

Fig. 3 shows the relation between television signal 

processing a?ld display, Fig. 3(a) shows a television signal 

of lH and Fig·~ 3 (b) shows how the television signal is 

sampled at a predetermined certain interval of time. 

Further, Figs. 3(c) and (d) show the relation between 

sampled signal data at sampling points 01, 02, 03, 

on scanning lines O, 1, 2, 3, ··~and the arranged light 

emitting pixels 2, in which the television signal sampling 

rate is constant in correspondence to the light emitting 

pixels 2 which are arranged at equal pitches. In the 

display apparatus of this type the luminance in the 

emission of light of each light emitting pixel 2 is 

controlled so as·to be proportional to the amplitude of 

the television signal. Although the· light emitting 

pixels 2 are arranged discretely at predete~mined intervals, 
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when seen from an appropriate distance, they can be 

recognized as a continuous television picture. 

On the other hand, the recent trend toward a larger 

screen display requires a higher resolution, increasing 

in the number of picture elements per unit area. Fig. 4 

shows an example of how -to attain a higher resolution. 

Fig. 4(a) shows a joint portion between conventional 

display devices l and Fig. 4(b) shows a joint portion 

between display devices 1 each having four-fold density 

of light emitting pixels 2 to increase the resolution. 

Since it is difficult to decrease the wall thickness Ti 

of each display device 1, there provokes.a great conflict· 

between keeping the picture element pitch equal in the 

joint portion of two display devices 1 and making the 

space T1 between adjacent light emitting pixels 2 small. 

Since the conventional display apparatus.is 

constructed as above, the light emission area of each light. 

emitting pixel becomes smaller with increase in density 

of the light emitting pixels when pursuing a higher 

resolution of display, as can be seen also from Fig. 4. 

This results in emphasizing the discontinuance of a 

discrete arrangeme.nt of picture elements, causing roughness. 

of a television picture when displayed, thus leading to 

deterioration of the picture quality. Further, the surface 

luminance of the display screen beco~es lower. 

SUMMARY OF THE INVENTION 

The present invention has been accomplished for 
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overcoming the above-mentioned problems and it is an object 

thereof to provide a display apparatus in which some 

consideration is given to the arrangement of picture 

elements on each display device, thereby permitting the 

display of a smooth and high luminance picture at a high 

resolution and with less roughness on a screen while 

maintaining the conventional simple way of signal processing. 

According to the construction of the display apparatus 

of the present invention, each two, three or four light 

emitting pixels adjacent to one another in the row and/or 
. . 

column direction on a display screen are arranged in groups 

so that the intragroup arrangement pitch, Po, of the 

light emitting pixels in each group is smaller than the 

intergroup arrangement pitch P1, of adjacent groups_, 

and yet the light emitting pixels are operated on the basis 

of television signal data sampled at predetermined· certain 

intervals of time. 

The above .and other objects of the present invention 

will become apparent from the following detailed 

description of an embodiment of the invention taken in 

connection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing a display 

device as a component of a conventional display apparatus; 

Fig. 2 is a front view sowing a principal portion 

of the conventional display apparatus; 

Fig. 3 is a diagram sowing relationship between 
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sampling television signal at constant intervals and 

displaying sampled data on the conventional display 

apparatus; 

Fig. 4 is a front view showing principal portions of 

the conventional display apparatus for explaining a problem 

posed by the tendency of higher resolution of the conventional 

display apparatus; 

Fig. 5 is a front view showing a.display device in a 

display apparatus according to an embodiment of the present 

invention in comparison with.the prior art; 

Fig. 6 is a front view of a principal portion for 

explaining how to increase areas of light emitting pixels 

of the display apparatus using the display devices shown 

in Fig. 5; 

Fig. 7 is· a f~ont vie~ of a principal portion for 

explaining an intragroup arrangement pitch Po of light 

emitting pixels and an intergroup arrangement pitch P1 in 

the display apparatus of Fig. 6; and 

Fig. 8 is a diagram showing arrangement examples of 

grouped light emitting pixels in cases of monochromatic 

display and color display in the display apparatus shown 

in Fig. 7. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT. 

An embodiment of the present invention will be 

described below with reference to the drawings. 

Fig. S(a) shows, for example, an arrangement of picture 

elements in a display device 1 for high resolution display 
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used in a display apparatus according to an.embodiment 

of the present invention, while Fig. S(b} shows a picture 

element arrangement according to the prior art for a purpose 

·of comparison. In Fig. S(a), four light emitting pixels 

2 adjacent to one another in the row and column directions 

are made one group as indicated by the reference numeral 4· 

and the area of each -light emitting pixel 2 in each group 

4 is increased. 

Fig. .6 shows how to enlarge the .area of each light 

emitting pixel 2. In Fig. 6, a space T1 almost equal to 

a space TJ in the joint portion of the display devices 1 

has heretofore been provided between light emitting pixels 

2 indicated with solid lines, while in the present inv~ntion 

it is provided between adjacent groups 4 of light emitting 

pixels 2. At the same time, the area of each picture 

element 2 is enlarged as indicated with broken lines by 

reducing the space T4 between adjacent light emitting pixels 

2 in each group 4 smaller than the space T1. 

The operation will be des~ribed below. 

Since the light emitting pixels 2 are arranged in 

groups 4 as shown in Figs. S(a) and 6, the condition that 

the light emitting pixels 2 should be arranged in equal 

pitches as in the prior art is ~o longer satisfied. More 

particularly, in the conventional signal processing, sampling 

is performed with a certain period in correspondence to an 

equal pitch arrangement of the light emitting pixels 2, but 

in order to reproduce a television picture exactly and in 



- 7 -

the case of an unequal pitch arrangement of the light 

emitting pixels 2 as in the present invention, it becomes 

necessary to change the sampling period accordingly. It is 

possible to change the sampling period in the horizontal 

direction, but in the vertical direction the television 

signal itself is sampled by scanning lines and is in the 

form of a discrete signal at a certain period, so it is not 

easy to change that period. 

Taking the above into consideration, the present 

invention premises sampling with a certain period which can 

• be easily realized technically. And studies were made 

synthetically about the trade-off between the following two 

points occurring under the above premise. 

A. Picture Quality Improving Effects (roughness diminishing 

effect and luminance enhancing effect) 

The increase of the light emission area is effective in 

diminishing the roughness of display, obtaining a high 

quality picture in a display· apparatus in which picture 

elements are arranged discretely as shown, for example, in 

Japanese Patent Laid-Open No. 2086/89. Further, ~s is 

apparent also from Fig. S(a), with increase in the light 

emission area of the light emitting pixels 2, it is possible 

to attain a high luminance of display_ easily. 

B •. Picture Distortion 

When picture data sampled with a certain period are 

displayed in a display apparatus having picture elements 

arranged at unequal pitches, that is, when the picture 
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element arra·ngement pitch and the signal sampling period 

are not in corresponding relation to each other, there 

occurs picture distortion. 

If the intergroup arrangement pitch between 

adjacent groups 4 of light emitting pixels 2 is P1 and the 

intragroup arrangement pitch between ·adjacent light emitting 

pixels 2 in each group is Po (< P1> 1 .as shown in Fig. 7, 

the unequal pitch rate of ·the light emitting pixels 2 is 

defined by the following equation: 

a = Po/P1 

According to experimental results,·· if sampling is 

performed with a certain period when 0 • 8 ~ a ( 1 • 0 , the 

effect of the above A predominates, affording a picture 

extremely high luminance and high quality. 

Although in the above embodiment the picture elements 

were arranged in high density in both row and column 

directions, the same effect is obtained also when such 

high densification is applied to either the row or the column 

direction. 
' 

As to the color of each light emitting pixel 2, as 

shown in Fig. 8, there are, for example, several kinds of 

color schemes of the light emitting pixels 2, and the 

present.invention is effective in all of them. 

(1) Monochromatic display, as shown in Fig. B(a). 

(2) Each light emitting pixel 2 is composed of three colors 

of R,. G and B each of which can be controlled individually, 

as shown in Fig. B(b). 
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(3) Each light emitting pixel 2 is composed of any one of 

R, G and B colors, and three colors of light emitting 

pixels 2 are arranged regularly, as shown in Figs. S(c)-

(f) • 

According to the present invention, as set forth above, 

two, three or four adjacent light emitting pixels in the row 

and/or column direction in·the display portion are made one 

group and the intragroup arrangement pitch of the light 

emitting pixels in each group is made shorter than the 

intergroup arrangement pitch of adjacent groups, further, 

each of the light emitti'ng pixels are operated individually 
··: .. 

on the basis of television signal data sampled with a certain 

period. Consequent·ly, there is obtained a smooth, -roughness­

free display of extremely high luminance and quality. 
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WHAT IS CLAIMED IS: 

1. A display apparatus including: 

a plurality of display devices each having a 

plurality of light emitting pixels which are arranged in 

a matrix form in groups of two, three or four adjacent to 

one another in the row and/o.r column direction of the 

arrangement so that an intragroup arrangement pitch Po 

between the light emitting pixels in each of the groups is 

smaller than an intergroup arrangement pitch P1 between 

adjacent groups; and 

drive means for causing each of said light 

emitting pixels of each of said display devices to emit 

light on the basis of data obtained by sampling a television 

signal at fixed intervals of time. 

2. A display apparatus according to·Claim 1, wherein 

when an unequal pitch rate ~ is defined as an equation ~ = 
Po/P1 1 said apparatus satisfies a relation of 0.8 ~ «( 1.0. 

3. A display apparatus according to one of Claims 

1 and 2, wherein said plural light emitting pixels of 

each of said display device are constituted by one kind of 

light emitting pixels which emit a monochromatic light for 

monochromatic display, or of three kinds of light emitting 

pixels which emit three primary colors, or of one kind of 

light emitting pixels each having three areas capable of 
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emitting three primary colors respectively • 

.. ... 
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ABSTRACT 

(Figure 5) 
DISPLAY APPARATUS 

According to a display apparatus of the present 

invention there can be obtained a smooth display picture 

free from roughness, of high resolution and high 

luminance by allowing a local ununifo~mity in the arrange­

ment pitch of light emitting pixels to an allowable 

extent under the conventional simple signal processing 

wherein sampling of a television signal is performed at­

fixed intervals of time. 
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