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(57) ABSTRACT 
An organic EL display with a big Screen can be realized, a 
fabrication work can be simplified, a manufacturing cost can 
be reduced, a periodicity with which pixels are arrayed on 
the whole of the Screen can be maintained after the manu 
facturing, a picture quality can be prevented from being 
deteriorated due to a boundary between transparent Sub 
Strates and high resolution can be realized. A plurality of 
organic thin-film EL elements (2) are formed on a single 
transparent substrate (1). Circuit substrates (5) in which 
driver circuits (6) for Supply signals to Signal electrodes and 
Scanning electrodes of the elements (2) are mounted are 
closely bonded to the respective elements (2). The circuit 
Substrate (5) is made of a material having end-sealing 
property and has through-holes bored at its positions oppos 
ing to the Signal electrode and the Scanning electrode. The 
through-holes are buried by a material having end-sealing 
property and conductivity. Signals are Supplied from the 
driver circuit (6) to the signal electrode and the Scanning 
electrode through the material having end-sealing property 
and conductivity. The organic EL element (2) is covered at 
its portion which is not bonded to the circuit Substrate (5) by 
an end-sealing material. Across-sectional side view showing 
an example of an arrangement of a display unit in which the 
organic thin-film EL element is formed as a unit. 
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DIRECTVIEW-TYPE DISPLAY APPARATUS 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a direct-view-type 
display apparatus using organic thin-film EL elements as 
display elements, for example, and particularly to a direct 
View-type display apparatus Suitable for realizing a large 
display Screen. 
0003 2. Description of the Related Art 
0004 EL (electroluminescent) elements are known as a 
kind of light-emitting display elements. EL elements make 
use of an electro-luminescence as a principle which is a 
phenomenon in which a light is produced from a phosphor 
when applied with a Voltage. 
0005 From a standpoint of a chemical composition of a 
light-emitting material, EL elements are classified into an 
inorganic EL element in which rare earth element Serving as 
a center of light emission is added to a host material made 
of an inorganic compound and an organic EL element using 
a fluorescent organic compound. From a Standpoint of a 
physical shape of a light-emitting material, EL elements are 
classified as a dispersion-type EL element using a powder 
like light-emitting material and a thin-film EL element using 
a dense thin-film-like light-emitting material. 
0006 Since the organic thin-film EL element is able to 
display colors that matches with fluorescent colors of 
organic compounds So that colors can be selected with ease 
as compared with the inorganic EL element, it can be driven 
by a low drive Voltage as compared with the inorganic EL 
element and it can easily be manufactured by microminia 
turization as compared with the inorganic EL element, in 
recent years, it is receiving a remarkable attention as a 
display element for use in a direct-View-type display appa 
ratuS. 

0007. The direct-view-type display apparatus using this 
organic thin-film EL element (hereinafter simply referred to 
as an “organic EL display') has an advantage that it can be 
well confirmed Visually as compared with display apparatus 
using a non-light-emitting display element Such as a liquid 
crystal and has also an advantage that it can do with a low 
driving Voltage as compared with display apparatus using a 
display element of another light-emitting type (e.g., plasma 
display and field-emission display) So that it consumes less 
power and it can be expected that ICS for driving this type 
of display element can be manufacured inexpensively. 
0008. In recent years, needs for enlarging display screens 
of various kinds of indoor and outdoor displays are increas 
ing. In the organic EL display, when the size of the organic 
thin-film El element itself is increased, lengths of Signal 
electrodes and Scanning electrodes comprising the organic 
thin-film EL element are increased and resistance of these 
electrodes increase So that a drive Voltage should be 
increased. For this reason, heretofore, it has been difficult to 
realize an organic EL display of a large picture Screen. This 
is also true in other flat panel displays such as a PDP (plasma 
display panel), an FED (field-emission display) and an LCD 
(liquid-crystal panel). 
0009 FIG. 13 shows an example of an arrangement of 
this display unit. A display unit 51 is manufactured Such that 
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a protecting film (not shown) made of an inorganic com 
pound Such as GeO is formed on the Surface of an organic 
thin-film EL element 53 formed on a glass substrate 52 or a 
light-curing resin layer (not shown) is formed directly or 
through an SiO2 film on which a glass plate 54 having the 
Same area as that of the glass Substrate 52 is tightly contacted 
and the glass plate 54 and the glass substrate 52 are bonded 
together at end portions of their plate Surfaces by an adhe 
sive agent 55 having an end-sealing property. FIG. 14 shows 
an example in which a plurality of display units 51 shown in 
FIG. 13 are disposed in a matrix fashion. 

0010. The reason that the organic thin-film EL element is 
sealed by the glass plate 54 and the adhesive agent 55 as 
shown in FIG. 13 is as follows. That is, an organic com 
pound used in an organic layer of the organic thin-film EL 
element is considerably weak to water and oxygen, and 
metals comprising anodes and cathodes of the organic 
thin-film EL element also are oxidized in the air and their 
characteristics are deteriorated Suddenly. 

0011. However, when the large picture screen of the 
organic EL display is realized by disposing a plurality of 
display units in a matrix fashion as described above, there 
are various disadvantages which will follow. (a) Since each 
of the display units should be positioned with high accuracy 
in order to maintain a periodicity with which pixels are 
arrayed on the whole of the picture Screen, a fabrication 
work becomes complicated and a manufacturing cost 
increases. (b) After fabrication, there is a risk that a posi 
tional relationship between the display units is being shifted 
slightly with a change in the environment (temperature 
change, etc.) and the the passage of time, so that the 
periodicity of the pixels array will be lost. (c) Since a 
boundary between the transparent Substrates (glass Substrate 
52 in FIG. 13) of each display unit is visually spotted as a 
joint on the picture Screen, a picture quality is deteriorated. 
(d) Since needs for increasing resolution as well as the size 
of the picture Screen also are increasing, pitches between 
pixels should be minimized in order to meet the above 
needs. However, according to the Sealing method in which 
the glass SubStrates are bonded at their end portions as 
shown in FIG. 13, since the organic thin-film EL element 
cannot be formed on the end portions (portions of widths L 
in the sheet of drawing) of the glass Substrate Surfaces (i.e., 
pixel cannot be provided), if the pixel pitch is increased at 
least twice this width L, there cannot be maintained the 
periodicity with which the pixels are arrayed on the whole 
of the picture Screen. Accordingly, it is difficult to increase 
resolution. 

0012. In view of the aforesaid aspects, the present inven 
tion is intended to realize the organic EL display with the 
large picture Screen and to do away with the above disad 
vantage (a) and to simplify the fabrication work and to 
reduce the manufacturing cost, to do away with the above 
disadvantage (b) and to maintain the periodicity with which 
the pixels are arrayed on the whole of the picture Screen after 
fabrication, to do away with the above disadvantage (c) and 
to prevent a picture quality from being deteriorated due to 
the boundary between the transparent Substrates, and to do 
away with the above disadvantage (d) and to realize the 
picture Screen of the high resolution. 

0013 While the organic EL display has been described so 
far by way of an example, it is unavoidable that direct-View 
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type display apparatus other than the organic EL display 
encounters at least the above disadvantages (a) to (d) when 
a display element is formed as a unit and a plurality of 
display units are disposed in a matrix fashion. 

SUMMARY OF THE INVENTION 

0.014. Accordingly, the present invention is to provide a 
direct-View-type display apparatus other than the organic EL 
display in which a large picture Screen can be realized, the 
fabrication work can be simplified, the manufacturing cost 
can be reduced, the periodicity with which the pixels are 
arrayed on the whole of the picture Screen can be maintained 
and the deterioration of the picture quality can be prevented. 
0.015 To solve these problems, a direct-view-type display 
apparatus according to the present invention is characterized 
in that a plurality of display elements are formed on a single 
transparent Substrate and driver circuits for Supplying Sig 
nals to Signal electrodes and Scanning electrodes of these 
display elements are provided in response to respective 
display elements. 
0016. In this direct-view-type display apparatus, a plu 
rality of display elements are not formed as units like the 
prior art but are formed on a single, common transparent 
Substrate. Then, when Signals are Supplied to the respective 
display elements from the corresponding driver circuits, an 
image is displayed on one picture Screen of this transparent 
Substrate. 

0.017. Because a plurality of display elements are formed 
on the single, common transparent Substrate as described 
above, the periodicity with which the pixels are arrayed on 
the whole of the picture Screen can be maintained without 
positioning the display units with high accuracy unlike the 
prior art, the large picture Screen can be realized, the 
fabrication work can be simplified and the manufacturing 
cost can be reduced. 

0.018. Because the positional relationship between the 
display elements can be prevented from being shifted after 
fabrication unlike the case in which a plurality of display 
units are disposed in a matrix fashion, the periodicity with 
which the pixels are disposed on the whole of the picture 
Screen can be maintained after fabrication. 

0.019 Since there does not exist the boundary between 
the transparent Substrates of the respective display units 
unlike the prior art, the picture quality can be prevented from 
being deteriorated due to the above boundary. 
0020. In this direct-view-type display apparatus, by way 
of an example, it is Suitable that the circuit Substrate on 
which the driver circuits are mounted in response to the 
respective display elements are disposed on the back Side 
(opposite to the display Surface). 
0021. Since the positioning of the circuit substrate rela 
tive to the display element is required to Such an extent that 
the driver circuits may electrically be connected to the 
electrodes of the display elements, the highly-accurate posi 
tioning of the display units is not required unlike the prior 
art. Therefore, the fabrication work can be prevented from 
becoming complicated and the manufacturing cost can be 
prevented from being increased. 
0022. When the display element is the organic EL ele 
ment (i.e., organic EL display), by way of an example, the 
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height of the Signal electrode and the height of the Scanning 
electrode of the organic EL element on the transparent 
Substrate are made Substantially equal to each other. The 
circuit Substrate is made of a material having end-sealing 
property and has through-holes bored at its positions oppos 
ing to the Signal electrode and the Scanning electrode. The 
through-holes are buried by a material having end-sealing 
property and conductivity. While the through holes are being 
opposed to the Signal electrode and the Scanning electrode, 
the circuit Substrate is closely bonded to the organic EL 
element. Signals are Supplied from the driver circuit through 
the material having the end-sealing property and the con 
ductivity. The organic EL element is covered at its portion 
which is not bonded to the circuit Substrate with an end 
Sealing material. 
0023. Since the organic EL element is sealed by the 
circuit Substrate, the material having an end-sealing property 
and a conductivity and the end-sealing material while the 
Space between the adjacent organic EL element on the 
transparent Substrate is being kept narrow, the pixel pitch 
can be reduced, and therefore the organic EL display with 
high resolution can be realized. 
0024. By way of an example, it is suitable that the 
transparent substrate should be formed of a film-like Sub 
Strate. According to this arrangement, not only a flat picture 
Screen can be formed but also a curved picture Screen can be 
formed by curving this transparent Substrate. 
0025 By way of another example, it is suitable that the 
Side Surface of the circuit Substrate should be covered with 
a member having an elasticity. According to this arrange 
ment, even if the circuit boards are butted against each other 
when the circuit boards are disposed or the curved picture 
Screen is formed by curving the transparent Substrate, the 
circuit boards can be prevented from being chipped or 
Scratched. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0026 FIG. 1 is a plan view showing an example of an 
arrangement of an outward appearance of an organic EL 
display to which the present invention is applied; 
0027 FIG. 2 is a plan view showing an example of an 
arrangement of a portion of an individual organic thin-film 
EL element of the organic EL display shown in FIG. 1; 

0028 FIG. 3 is a cross-sectional side view showing an 
example of an arrangement of a portion of an individual 
organic thin-film EL element of the organic EL display 
shown in FIG. 1; 

0029 FIG. 4 is a cross-sectional side view showing more 
detailed Structures of the organic thin-film EL element and 
the circuit Substrate shown in FIGS. 2 and 3; 

0030 FIG. 5 is a diagram showing the positions of the 
metal films shown in FIG. 4 from the Substrate Surface side; 

0031 FIG. 6 are diagrams showing a method of forming 
the through-holes shown in FIG. 4; 
0032 FIG. 7 are diagrams showing a method of forming 
the metal films shown in FIG. 4; 
0033 FIG. 8 are diagrams showing a method of forming 
the metal films shown in FIG. 4; 
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0034 FIG. 9 is a diagram showing the state in which the 
position of the circuit Substrate is shifted from the organic 
thin-film EL element; 
0.035 FIG. 10 is a diagram showing a positional rela 
tionship among Signal electrodes, Scanning electrodes and 
metal films of circuit Substrates in the state shown in FIG. 

0.036 FIG. 11 is a diagram showing an example in which 
an arrangement of an organic EL display according to the 
present invention is modified; 
0037 FIG. 12 is a diagram illustrative of the state in 
which the film-like transparent Substrate shown in FIG. 11 
is curved; 
0.038 FIG. 13 is a cross-sectional side view showing an 
example of an arrangement of a display unit in which the 
organic thin-film EL element is as a unit; and 
0.039 FIG. 14 is a diagram showing an example in which 
the display unit is disposed in a matrix fashion. 
0040. These and other objects and features of the present 
invention will become clear from the following description 
of the preferred embodiments given with reference to the 
accompanying drawings, in which: 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0041 An example in which the present invention is 
applied to an organic EL display will be described below. 
0.042 FIG. 1 shows an example of an arrangement of an 
outward appearance of a panel portion of an organic EL 
display to which the present invention is applied from the 
panel display Surface Side. In this organic EL display, a 
plurality of organic thin-film elements 2 are formed in a 
matrix fashion on the rear Surface (Surface on the opposite 
Side of the panel display Surface) of one glass transparent 
Substrate 1. The transparent Substrate 1 has a dimension 
corresponding to a Screen size of indoor and outdoor big 
Screen display. 
0.043 FIGS. 2 and 3 show examples of arrangements of 
individual thin-film EL elements 2 of this organic EL display 
from the panel display Surface Side and the Side Surface Side, 
respectively. 

0044 As shown in FIG. 2, each organic thin-film EL 
element 2 includes anodes (signal electrodes)3 and cathodes 
(Scanning electrodes) 4, each of which is a predetermined 
number (e.g., four). 
0.045. A space between the adjacent organic thin-film EL 
element 2 is made equal to a Space between these electrodes 
within the organic thin-film EL element 2, whereby period 
icity with which pixels are arrayed on the whole of the 
Screen is maintained. 

0046) The signal electrode 3 is formed of a transparent 
electrode made of ITO (indium-tin oxide), for example. The 
Scanning electrode 4 is formed of an electrode made of metal 
alloy Such as aluminum and lithium. 
0047 As a method of forming the signal electrodes 3, 
there is used a method in which after a signal electrode had 
been formed over Substantially the whole range of the 
longitudinal direction of the transparent Substrate 1, for 

Jan. 31, 2002 

example, this signal electrode is removed by etching at 
portions corresponding to the boundaries of the respective 
organic thin-film EL element 2 in the longitudinal direction 
of the transparent Substrate 1. Consequently, the Signal 
electrodes 3 of each organic thin-film EL element 2 are 
formed at the same time. 

0048. As a method of forming the scanning electrodes 4, 
there is used a method in which after portions corresponding 
to boundaries of the respective organic thin-film EL ele 
ments 2 in the lateral direction of the transparent Substrate 1, 
for example, has been masked, a metal which Serves as a 
material of the Scanning electrodes 4 is deposited over 
substantially the whole range of the lateral direction of the 
transparent Substrate 1 by vapor deposition. Consequently, 
the Scanning electrodes 4 of each organic thin-film EL 
element 2 also are formed at the same time. 

0049. As shown in FIG. 3, a circuit substrates 5 are 
disposed on the rear Surface side (the opposite side of the 
panel display Surface) in response to the respective organic 
thin-film EL elements 2. The circuit Substrate 5 has mounted 
thereon a driver circuit 6 for Supplying signals (display 
Signal and Scanning signal) to the signal electrode 3 and the 
Scanning electrode 4 of the corresponding organic thin-film 
EL element 2. 

0050 FIG. 4 is a diagram showing more in detail the 
Structure of the organic thin-film EL element 2 and the 
circuit substrate 5 from the side surface side. The signal 
electrode 3 of each organic thin-film EL element 2 has a 
range (heighth in the sheet of drawing) in which its height 
on the transparent Substrate 1 is Substantially equal to the 
Scanning electrode 4 (height h in the sheet of drawing) at a 
portion which is not intersected by the Scanning electrode 4. 
A thin-film like organic layer 7 is formed at a portion (pixel 
portion) at which the signal electrode 3 and the Scanning 
electrode 4 cross with each other. 

0051. The organic layer 7 is comprised of an organic hole 
transport layer, an organic light-emitting layer and an 
organic electron transport layer (as another example, the 
organic layer is comprised of only the organic hole transport 
layer and an organic light-emitting layer having an electron 
transport property), though not shown. 
0052 The signal electrode 3 and the scanning electrode 4 
are separated by an insulating layer 8 formed on the Signal 
electrode 3 by vapor deposition. 

0053) The circuit substrate 5 is the substrate made of the 
Same glass as that of the transparent Substrate 1. The circuit 
Substrate 5 has a through-hole a1 within the area opposing 
to the range (height h) in which the height of each signal 
electrode 3 of the organic thin-film EL element 2 is sub 
Stantially equal to the Scanning electrode 4 and has also a 
through-hole a2 within the area opposing to the range 
excepting the portion (pixel portion) in which each Scanning 
electrode 4 of the organic thin-film EL element 2 and the 
Signal electrode 3 croSS each other. 
0054 The respective through-holes a1, a2 are buried with 
conductive pastes (e.g., silver pastes) 9 using epoxy resin as 
a binder, respectively. The silver pastes 9 of the respective 
through-holes a1 are covered at respective Substrate Surfaces 
of the circuit Substrate 5 with metal films 10a and 10b 
consisting of four layers of chromium, copper, nickel and 
gold. 
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0.055 The silver pastes 9 of the respective through-holes 
2a are covered at respective Substrate Surfaces of the circuit 
board 5 with metal films 11a and 11b having the same 
structures as those of the metal films 10a and 10b. On the 
substrate surface of the side (lower side on the sheet of 
drawing) in which the driver circuit 6 are mounted as shown 
in FIG. 3, there is formed wiring (not shown) by which the 
metal films 10b, 11b are connected to the driver circuits 6. 

0056 FIG. 5 shows the positions of the metal films 10a, 
11a on the circuit Substrate 5 from the Substrate Surface side. 

0057. As a method of forming the through-holes a1, a2 
and the metal films 10a, 10b, 11a and 11b, there is used a 
method which will be executed in the following order (1) to 
(5), for example. 
0.058 (1) The through-holes a1, a2 are bored on a glass 
substrate 21 used as the circuit substrate 5 by a diamond drill 
22 as shown in FIG. 6A. Alternatively, as shown in FIG. 6B, 
other portions than the portions corresponding to the through 
holes a1, a2 are masked by masking films 23 and then the 
through-holes a1, a2 are formed by sandblast (method of 
blasting sand or grinding material 24 at a high speed). 
0059 (2) As shown in FIG. 7A, after the through-holes 
a1, a2 have been buried with the silver pastes 9, the silver 
paste 9 is removed at its portion protruded from the substrate 
Surface of the glass Substrate 21 by mechanical polishing. 

0060 (3) As shown in FIG. 7B, after chromium 25 
having excellent glass adhesion has been deposited on both 
Substrate Surfaces of the glass Substrate 21 by vapor depo 
Sition, respectively, copper 26 having excellent conductivity 
is deposited on the both Surfaces of the chromium, respec 
tively, by vapor deposition. 

0061 (4) As shown in FIG. 7C, after resist 27 has been 
formed on the portions other than the through-holes a1, a2 
and the nearby portions, nickel 28 and gold 29 having 
anti-oxidation effect are deposited on the copper 26 of the 
through-holes a1, a2 and the nearby portions, in that order. 
The gold 28 is also used to facilitate Soldering required to 
form wiring for connecting the metal films and the drive 
circuits 6 shown in FIG. 3. 

0062 (5) After the resist 27 has been removed as shown 
in FIG. 8A, the chromium 25 and the copper 26 deposited 
on other portions than the through-holes a1, a2 and the 
nearby portions are removed by etching as shown in FIG. 8 
B. Consequently, there are formed the metal films 10a and 
10b, 11a and 11b comprised of the four layers of the 
chromium 25, the copper 26, the nickel 28 and the gold 29. 

0.063 As shown in FIG. 4, the side surface of the circuit 
substrate 5 is covered with a protecting film 12 made of 
silicon rubber. The circuit Substrate 5 is closely joined to the 
organic thin-film EL element 2 in the way that the respective 
metal films 10a, 11a are respectively contacted with the 
Signal electrode 3 and the Scanning electrode 4. 

0064. As a method of joining the circuit Substrate 5 and 
the organic thin-film EL element 2, while polyester, Vinyl 
chloride, Vinyl acetate, polyamide or polyurethane thermo 
plastic resin 15 is being Softened by heating, after this 
thermoplastic resin has been coated on the circuit Substrate 
5 at its portions other than the metal films 10a and 11a and 
the circuit Substrate 5 and the organic thin-film EL element 
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2 have been put into pressurized contact with each other, this 
thermoplastic resin 15 is cooled and cured. 
0065. As shown in FIG. 3, each organic thin-film EL 
element 2 is covered at its portion, which is not joined to the 
circuit Substrate 5, with an end-sealing material 13 made of 
epoxy resin which is resin having end-sealing property. AS 
a method of covering the above portion with the end-Sealing 
material 13, there is used a method in which after an 
adhesive agent made of epoxy resin, for example, has been 
coated, Such adhesive agent is cured. 
0066. The driver circuit 6 on each circuit substrate 5 
Supplies a signal to the Signal electrode 3 of the correspond 
ing organic thin-film EL element 2 through the wiring 
formed on the Substrate Surface of the circuit Substrate 5 and 
the metal film lob, the silver paste 9 and the metal film 10a 
shown in FIG. 4, and also Supplies a signal to the Scanning 
electrode 4 of the corresponding organic thin-film EL ele 
ment 2 through the interconnection formed on the Substrate 
Surface of the circuit Substrate 5 and the metal film 11b, the 
silver paste 9 and the metal film 11a shown in FIG. 4, 
whereby an image is displayed on the transparent Substrate 
1 which is Served as one Screen. 

0067. An example of an arrangement of the organic EL 
display to which the present invention is applied has been 
described So far. In this organic EL display, Since a plurality 
of organic thin-film EL elements 2 are formed on the Single, 
common transparent Substrate 1, without requiring the high 
ly accurate positioning between the display units unlike the 
prior art, there can be maintained the periodicity with which 
the pixels are arrayed on the whole of the Screen. Accord 
ingly, the big Screen can be realized, the fabrication work 
can be simplified and the manufacturing cost can be reduced. 
0068. Unlike the case in which the display units are 
disposed in a matrix fashion, the organic thin-film EL 
elements 2 can be prevented from being shifted from each 
other in the positional relationship after the manufacturing, 
and hence the periodicity with which the pixels are arrayed 
on the whole of the Screen can be maintained after the 
manufacturing. 

0069. Unlike the case in which the display units are 
disposed in a matrix fashion, Since the boundary between the 
transparent Substrates of the display units does not exist, it 
is possible to prevent the picture quality from being dete 
riorated due to this boundary. 
0070 While the space between the adjacent organic thin 
film EL elements 2 on the transparent Substrate 1 is being 
kept narrow (while this space is being kept equal to the space 
between the Signal electrode 3 and the Scanning electrode 4 
within the organic thin-film EL element 2), the organic thin 
film EL element 2 is sealed by the circuit substrate 5 made 
of glass, the metal films 10a, 10b, 11a, 11b and the end 
Sealing material 13. Accordingly, Since the pixel pitch can be 
reduced, the organic EL display with high resolution can be 
realized. 

0071. The circuit Substrate 5 has only to be positioned 
with respect to the organic thin-film EL element 2 in a way 
that the through-holes a1, a2 are brought in contact with the 
Signal electrode 3 and the Scanning electrode 4, respectively 
(i.e., in a way that the driver circuit 6 is electrically con 
nected to the Signal electrode 3 and the Scanning electrode 
4). 
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0072 FIG. 9 shows the state in which the positions of the 
five circuit Substrates 5 of the circuit Substrates 5 corre 
sponding to the adjacent Six organic thin-film EL elements 
2 on the transparent Substrate 1 are roughly shifted from the 
reference position (the position at which the circuit Substrate 
is accurately disposed with respect to the organic thin-film 
EL element 2) to Some extent Such as in the counter 
clockwise direction, in the upper direction, in the right and 
lower direction, in the clockwise direction and in the lower 
direction when they are seen from the panel display Surface 
side. With respect to the respective circuit substrates 5 which 
are shifted in terms of position, part of the contour of the 
circuit Substrate whose position is not shifted is shown by 
dashed lines. 

0.073 FIG. 10 shows a positional relationship among the 
Signal electrode 3, the Scanning electrode 4 and the metal 
films 10a, 11a obtained when the circuit Substrates 5 are 
bonded to the organic thin-film EL elements 2 in the state 
shown in FIG. 9. In the respective organic thin-film EL 
elements 2 to which the circuit Substrates 5, which are 
positionally shifted, are bonded, as for part of the Signal 
electrode 3 and the Scanning electrode 4 (the signal electrode 
3 and the Scanning electrode 4 which are most largely shifted 
from the metal films 10a, 11a in the organic thin-film EL 
element 2 to which the circuit Substrates 5 shifted in the 
counter-clockwise direction and in the clockwise direction 
are bonded), ranges (the range of the heighth in FIG. 4) in 
which the metal films 10a, 11a are contacted are shown 
hatched. 

0074 As shown in FIG. 10, in the state in which the 
positions of the circuit Substrates are roughly shifted from 
the elements to Some extent as shown in FIG. 9, the metal 
films 10a, 11a of the respective circuit substrates 5 are 
brought in contact with the Signal electrodes 3 and the 
Scanning electrodes 4 of the corresponding organic thin-film 
EL elements 2, respectively. 

0075 AS described above, since the positioning of the 
circuit Substrates 5 need not be executed with high accuracy 
as in the conventional displaying units this positioning does 
not cause the fabrication work to become complicated and 
the manufacturing cost to be increased. 

0.076 Since the side surface of the circuit substrate 5 is 
covered with the protecting film 12 made of silicon rubber, 
even if the circuit Substrates 5 butt into each other when the 
circuit Substrates 5 are disposed on the elements, the circuit 
Substrates 5 can be prevented from being cracked and 
Scratched. 

0077. While the transparent substrate 1 made of glass is 
used in the above example, the present invention is not 
limited thereto and there may be used a transparent Substrate 
made of a resin (acrylic resin such as PMMA (polymethyl 
methacrylate)). 
0078. As such resin transparent Substrate, there may be 
used a thin film-like transparent Substrate 14 as shown in 
FIG. 11, whereby not only a flat screen can be formed but 
also a curved-Surface-like Screen can be formed by curving 
this filmlike transparent substrate 14 slightly in the lateral 
direction as shown in FIG. 12 (while a convex surface-like 
Screen is formed as shown in the Sheet of drawing, it is 
needless to Say that a concave Surface-like Screen can be 
formed). Further, since the side surface of the circuit sub 
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strate 5 is covered with the protecting film 12, even if the 
circuit Substrates 5 butt into each other when the film-like 
transparent substrate 14 is curved, the circuit substrates 5 
can be prevented from being cracked and Scratched. 
0079 While each organic thin-film EL element 2 includes 
four signal electrodes 3 and four Scanning electrodes 4 in the 
above example, the number of the Signal electrodes 3 and the 
Scanning electrodes 4 of each organic thin-film EL element 
2 may be no more than than three or no less than five. 
0080. In the above example, the range in which the height 
on the transparent Substrate 1 is Substantially equal to the 
Scanning electrode 4 is provided at the portion in which the 
Signal electrode 3 of the organic thin-film EL element 2 does 
not croSS the Scanning electrode 4. However, as a modified 
example, instead of providing the range in which the height 
on the transparent Substrate 1 is high in the Signal electrode 
3, a gold bump may be formed on the silver paste within the 
throughhole of the circuit substrate 5 and this gold bump and 
the Signal electrode 3 may be contacted with each other. 
0081. While the big-screen organic EL display is com 
prised of the Single transparent Substrate 1 in the above 
example, the present invention is not limited thereto and a 
bigger-screen organic EL display may be formed by dispos 
ing a plurality of transparent Substrates 1 in a matrix fashion. 
In that case, Since the number of the transparent Substrates 
1 thus disposed is considerably less than the number of 
display units required when one organic thin-film EL ele 
ment is formed as units like the prior art, the fabrication 
work can be prevented from becoming complicated and the 
manufacturing cost can be prevented from being increased. 
0082) While the present invention is applied to the panel 
driven by a simple XY-matrix type in which the organic 
layer 7 is provided between the signal electrode 3 and the 
Scanning electrode 4 as described above, the present inven 
tion is not limited thereto and can be applied to an active 
matrix type panel in which a TFT (thin film transistor) is 
formed on each organic EL element 2 and each organic EL 
element 2 is actively driven based on Signals from the Signal 
electrode 3 and the Scanning electrode 4. 

0083) While the invention has been described with ref 
erence to the Specific embodiment chosen for purpose of 
illustration, it should be apparent that numerous modifica 
tions could be made thereto by those skilled in the art 
without departing from the basic conncept and Scope of the 
invention. 

0084. As described above, according to the direct-view 
type display apparatus of the present invention, the big 
Screen can be realized, the fabrication work can be simpli 
fied, the manufacturing cost can be reduced, the periodicity 
with which the pixels are arrayed on the whole of the screen 
can be maintained after the manufacturing, and the picture 
quality can be prevented from being deteriorated. 

0085. When the present invention is applied to the 
organic El display, there can be achieved the effect that the 
organic EL display with high resolution can be realized. 
0086 Having described preferred embodiments of the 
present invention with reference to the accompanying draw 
ings, it is to be understood that the present invention is not 
limited to the above-mentioned embodiments and that vari 
ous changes and modifications can be effected therein by one 
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skilled in the art without departing from the Spirit or Scope 
of the present invention as defined in the appended claims. 
What is claimed is: 

1. A direct-View-type display apparatus characterized by 
a plurality of display elements formed on a single trans 

parent Substrate and drive circuits provided in response 
to Said respective display elements for Supplying Sig 
nals to Said display elements. 

2. In a direct-View-type display apparatus according to 
claim 1, Said direct-View-type display apparatus is charac 
terized in that Said transparent Substrate is a film-like Sub 
Strate. 

3. In a direct-View-type display apparatus according to 
claim 1, Said direct-View-type display apparatus character 
ized in that 

circuit Substrates with Said drive circuits mounted thereon 
are disposed on the rear Surface Side in response to Said 
respective display elements. 

4. In a direct-View-type display apparatus according to 
claim 3, Said direct-View-type display apparatus character 
ized in that Said transparent Substrate is a film-like Substrate. 

5. In a direct-View-type display apparatus according to 
claim 3, Said direct-View-type display apparatus character 
ized in that 

Said circuit Substrate is covered at its Side Surface with a 
material having elasticity. 

6. In a direct-View-type display apparatus according to 
claim 3, Said direct-View-type display apparatus character 
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ized in that Said display element is an organic EL element, 
a height of a signal electrode and a height of a Scanning 
electrode of Said organic EL element on Said transparent 
Substrate are nearly equal to each other, Said circuit Substrate 
is made of a material having an end-sealing property and has 
through-holes bored at the positions opposing Said Signal 
electrode and Said Scanning electrode, Said through holes are 
buried by a material having an end-sealing property and a 
conductivity, Said circuit Substrate is closely joined to Said 
organic EL element under the condition that through-holes 
are opposed to Said Signal electrode and Said Scanning 
electrode, Said drive circuit Supplies a signal to Said Signal 
electrode and Said Scanning electrode through Said material 
having an end-sealing property and a conductivity and Said 
organic EL element is covered at its portion, which is not 
jointed to Said circuit Substrate, with an end-Sealing material. 

7. In a direct-view-type display apparatus according to 
claim 6, Said direct-view-type display apparatus character 
ized in that Said circuit Substrate is a film-like Substrate. 

8. In a direct-view-type display apparatus according to 
claim 6, Said direct-view-type display apparatus character 
ized in that Said circuit Substrate is covered at its Side Surface 
with a material having elasticity. 

9. In a direct-View-type display apparatus according to 
claim 7, Said direct-view-type display apparatus character 
ized in that Said circuit Substrate is covered at its Side Surface 
with a material having elasticity. 


