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(57) ABSTRACT 

A ?at display apparatus having proved luminance, contrast 
and response of display, and applicable for assembling a 
large ?at display apparatus free from the discontinuity of 
display and having improved luminance, contrast and 
response of display. The ?at display apparatus includes a 
plurality of signal electrodes divided into at least three 
regions; a plurality of scanning electrodes intersecting to the 
plurality of signal electrodes; and a plurality of displaying 
signal supplying circuits for independently supplying dis 
play signals to the signal electrodes in each divided region. 
The ?at display apparatus may include a display panel in 
Which a plurality of signal electrodes and a plurality of 
scanning electrodes are intersected. The signal electrodes 
are divided into tWo or more regions, and a plurality of 

feeding portions for supplying signal to the signal electrodes 
are provided on a rear surface of the display panel. 

100d 

100d 

1 00b 

100d 

1 00d 



Patent Application Publication May 9, 2002 Sheet 1 0f 10 US 2002/0053881 A1 

vow _ 

\ woe 

79E 



Patent Application Publication May 9, 2002 Sheet 2 0f 10 US 2002/0053881 A1 

ii. w N avuC>/,i|1 
// I 

ili'clnlu ll... ‘ lllli 

owvx w w EQX m h 
o 0.38,...‘ 

It... 

flow 



Patent Application Publication May 9, 2002 Sheet 3 0f 10 US 2002/0053881 A1 

FIG.3 

FIG.4 

2 

X 
‘Z 
(i 
/ / 

,\\\\\\\\\\\\‘, 



Patent Application Publication May 9, 2002 Sheet 4 0f 10 US 2002/0053881 A1 

n i I I I1 l l I l II llll'l l I I l ll I I I I ll ltllil 

33“ 2.1x mwmX NmmX FwmX owmx mmmX mQNX NvNX Sax o‘vNX 
; maul 



Patent Application Publication May 9, 2002 Sheet 5 0f 10 US 2002/0053881 A1 

“mt mmwQ, R? Ne »w,( 2? 
N? :; 

@OE 



Patent Application Publication May 9, 2002 Sheet 6 0f 10 US 2002/0053881 A1 

FIG] 

£3. 15 



Patent Application Publication May 9, 2002 Sheet 7 0f 10 US 2002/0053881 A1 

> 

. .. 1.. .Mm. .Ur?wbm U...,...I_‘...‘N 
.. - uilla'lldfi 

<> 

<2 <> QUE 



Patent Application Publication May 9, 2002 Sheet 8 0f 10 US 2002/0053881 A1 

PM? 

> > > > 

m \ m, 2‘ \ ww \ mw \ 3 
V \ H 5 

J‘, A A’ 14‘! I .I/ III! I. .I. 
1 a r r 1 I r 

1 z 1 1 1 / x x 
l 1 I 1 z 1 I 

I / I I. f I 

I r 1 r a I 2 

I I I I r I 

I / l I r I / .r 

.\ 

\.\\\\\\.\\wl\_\\|\|\\\\1\\\\\\/\\\k\\\\\ \ 



Patent Application Publication May 9, 2002 Sheet 9 0f 10 US 2002/0053881 A1 

FlG.1O 



Patent Application Publication May 9, 2002 Sheet 10 0f 10 US 2002/0053881 A1 



US 2002/0053881 A1 

FLAT DISPLAY APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a ?at display 
apparatus, more particularly, a ?at display apparatus having 
a plurality of picture elements arranged in a matrix form, the 
picture elements being formed by organic electrolumines 
cence devices, ?eld luminous devices and so on, and having 
special featured electrode structures. 

[0003] 2. Description of the Related Art 

[0004] In a ?at display apparatus, a plurality of ?at display 
elements are driven by electrodes arranged in tWo dimen 
sional directions. When driving such the ?at display appa 
ratus, for example, a ?at display apparatus 100a as shoWn in 
FIG. 1, by a single matrix driving method (a passive matrix 
method) to lengthen a selection time of roW electrodes 
(scanning electrodes) 100b, speci?cally to lengthen the 
selection time by double, column electrodes (signal elec 
trodes) 100c are divided into tWo regions of upper portion 
and loWer portion and the divided column electrodes are 
supplied With individual display signals. The reason of 
adopting the tWo division driving method is based upon a 
structural restriction that drive circuits Which supply the 
display signals to the divided column electrodes can only 
connect to the column electrodes from the both upper and 
loWer ends. 

[0005] In such the simple matrix drive methods of the ?at 
display apparatus 100a in Which the column electrodes are 
divided into upper and loWer regions, the lengthening of the 
selection time of the roW electrodes 100b are limited up to 
double and it suffers from the disadvantage of the limitation 
of the lengthening of the selection time of the roW electrodes 
100b. This means, compared With the active matrix type 
display apparatus Wherein many active elements of TFT 
(thin ?lm transistor) are employed, the ?at display apparatus 
100a of FIG. 1 has loW luminance of the display apparatus, 
loW contrast, and loW response. Further, When a large ?at 
display apparatus is constructed by arranging such the ?at 
display apparatuses like the arrangement of assembled tiles, 
the column electrodes (signal electrodes) 100c are divided 
into tWo regions of upper and loWer portions and the drive 
circuits 100d are connected to those column electrodes 100a 
to supply the display signals to the column electrodes from 
upper and loWer both ends of the ?at display apparatus. In 
such case, a space (?ame) is needed or for arranging the 
drive circuits 100d around the large ?at display apparatus. 
Such space (?ame) causes the discontinuity at the bound 
aries of the adjacent display apparatuses in the large ?at 
display apparatus. 

SUMMARY OF THE INVENTION 

[0006] An object of the present invention is to provide a 
?at display apparatus having a high luminous, a high con 
trast, and a high speed response. 

[0007] Another object of the present invention is to pro 
vide a large ?at display apparatus assembled a plurality of 
?at display apparatuses and free from the discontinuity on 
the display. 

[0008] According to the present invention, there is pro 
vided a ?at display apparatus including a plurality of signal 
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electrodes divided into at least three regions; a plurality of 
scanning electrodes intersecting to the plurality of signal 
electrodes; and a plurality of displaying signal supplying 
circuits for independently supplying display signals to the 
signal electrodes in each divided region. 

[0009] A selection time of the scanning electrode may be 
de?ned by the division of the signal electrodes so that the 
selection time is longer that of a ?at apparatus in Which a 
plurality of signal electrodes are not divided or are divided 
into tWo regions. 

[0010] Preferably, a plurality of feeding portions are pro 
vided on a rear surface of a display panel of said ?at display 
apparatus and used for supplying signals to the signal 
electrodes in each divided region therethrough, and Wherein 
drive circuit are connected to the corresponding signal 
electrodes in each region at the feeding portions. 

[0011] Also preferably, a plurality of feeding portions are 
provided on the rear surface of a display panel of said ?at 
display apparatus and used for supplying signals to the 
signal electrodes in each divided region therethrough, and 
Wherein drive circuit are connected to the corresponding 
signal electrodes in each region at the feeding portions. 

[0012] According to the present invention, there is also 
provided a ?at display apparatus comprising a display panel 
in Which a plurality of signal electrodes and a plurality of 
scanning electrodes are intersected. The signal electrodes 
are divided into tWo or more regions, and a plurality of 
feeding portions for supplying signal to the signal electrodes 
are provided on a rear surface of the display panel. 

[0013] According to the present invention, there is further 
provided a ?at display apparatus comprising a display panel 
in Which a plurality of signal electrodes and a plurality of 
scanning electrodes are intersected. The signal electrodes 
are divided into tWo or more regions, a plurality of feeding 
portions for supplying signal to the signal electrode are 
provided on a rear surface of said display panel, and a 
plurality of drive circuits for supplying the signals to said 
signal electrodes through the feeding portions are provided 
on the rear surface of said display panel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] These and other objects and features of the present 
invention Will be clearer from the folloWing description of 
the preferred embodiments given With reference to the 
accompanying draWings, in Which: 

[0015] FIG. 1 is a plan vieW of a ?at display apparatus as 
the related art: 

[0016] FIG. 2 is a plan vieW of a ?at display apparatus of 
a ?rst embodiment in accordance With the present invention; 

[0017] FIG. 3 is a perspective and semi-sectional vieW of 
a part of the ?at display apparatus shoWn in FIG. 1, 
especially illustrating the structure of column electrodes and 
roW electrodes; 

[0018] 
FIG. 3; 

[0019] FIGS. 5 and 6 are timing charts for describing the 
operation of the ?at display apparatus shoWn in FIG. 2; 

FIG. 4 is a sectional vieW of the part shoWn in 
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[0020] FIG. 7 is a perspective vieW showing a rear side of 
a ?at display apparatus of a second embodiment according 
to the present invention; 

[0021] FIG. 8 is an enlarged perspective vieW of a part of 
the ?at display apparatus shoWn in FIG. 7; 

[0022] FIG. 9 is a sectional vieW of the ?at display 
apparatus shoWn in FIG. 7; 

[0023] FIG. 10 is a perspective vieW of a third embodi 
ment according to the present invention; and 

[0024] FIG. 11 to an enlarged perspective vieW of a part 
of the ?at display apparatus shoWn in FIG. 10. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0025] Preferred embodiments of the ?at display appara 
tuses according to the present invention Will be described 
With reference to the accompanying draWings. 

[0026] A ?rst embodiment of the ?at display apparatus of 
the present invention Will be described With reference to 
FIGS. 2 to 6. The ?rst embodiment of the ?at display 
apparatus is an organic-electroluminescence type display 
apparatus (hereinafter, organic EL display type apparatus) 
having 480x640 picture elements of VGA displays. 

[0027] The organic EL display apparatus 1 shoWn in FIG. 
2 comprises a plurality of monochrome type organic EL 
cells Where a plurality organic EL devices 2 are arranged in 
a cell structure, and the organic EL devices 2 correspond to 
480x640 picture elements. 

[0028] FIG. 3 shoWs a part of such cell structure. An 
organic EL display apparatus 5 comprises a plurality of 
column electrode (signal electrodes) Y arranged in a stripe 
like pattern, formed at a glass substrate 3, formed by 
transparent electrodes such as ITO and having the ?lm 
thickness of several hundreds A to several micron meters; 
and organic layers 4 (electron transportation layer organic) 
formed around and on those column electrodes Y and having 
the ?lm thickness of several hundreds A to several ten micro 
meters Further the organic EL display apparatus 5 
comprises a plurality of roW electrodes (scanning electrodes) 
X formed on the organic layers 4, and made of some kinds 
of metal. The roW electrodes are arranged in a stripe like 
pattern and eXtends in the direction intersecting to the 
direction of the column electrodes. Namely, the roW elec 
trodes and the column electrodes are intersected each other 
and form a lattice pattern. The organic layer 4 comprises an 
organic positive-hole transportation layer for transferring 
positive-holes, an organic light emission layer for emitting 
?uorescence light and an electron transportation layer for 
transporting electrons. In FIG. 2, the organic EL display 
apparatus 1 has four column electrode regions divided the 
column electrodes Y functioning as the signal electrodes into 
four blocks in the longitudinal direction and independently 
operable. Such division of the column electrodes enable the 
lengthening of the selection time of the roW electrodes X 
functioning as the scanning electrodes, by four times to that 
of the non-division type column electrodes. 

[0029] In this embodiment, the number of the division of 
the column electrodes is four, but the division number can be 
any value equal or greater than 3. 
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[0030] Referring to FIG. 2, the column electrode Y are 
divided into four regions A, B, C, ad D from the top to the 
bottom, on the organic EL display apparatus 5. Note, the 
column electrodes Y in the four regions A, B, C and D are 
respectively labeled as YA1, YA2, . . . , YA640; YB1, 

YB2, . . . , YB640; YC1, YC2, . . . , YC640; and YD1, 

YD2, . . . , YD640. 

[0031] The roW electrodes X are labeled as X1, X2, . . . , 

X480. Note, the arrangement of the roW electrodes is not 
related to the division of the column electrodes. 

[0032] The column electrode drive circuits 6 are con 
nected to the column electrodes YA1, YA2, . . . , YA640; 

YB1,YB2, . . . ,YB640; YC1,YC2, . . . ,YC640; and YD1, 

YD2, . . . , YD640. The roW electrode drive circuits 7 are 

connected to the roW electrodes X1, X2, . . . , X480. 

[0033] The column electrode drive circuits 6 and the roW 
electrode drive circuits 7 are provided by connecting ?exible 
printed circuit Wiring boards (FPCs) 8 to printed Wiring 
boards (PWBs) 9 by anistropy conductive ?lms (ACFs) or 
the like. Driver ICs 10 as the drive circuits are mounted on 
the PWBs 9 by soldering or the like. The column electrode 
drive circuits 6 and the roW electrode drive circuits 7 drive 
the organic EL display apparatus 5 through the column 
electrodes and the roW electrodes. 

[0034] The column electrodes YA1, YA2, . . . , YA640 are 

divided into tWo blocks at the right and left sides. Other 
column electrodes YB1, YB2, . . . , Y640; YC1, YC2, . . . , 

YC640; and YD1, YD2, . . . , YD640 are also divided into 

tWo blocks, respectively. Namely, the total column elec 
trodes are divided into eight blocks, and eight column 
electrode drive circuits 6 are independently connected to the 
eight column electrode blocks. 

[0035] The divided four regions of the column electrodes 
YA1, YA2, . . . , YA640; YB1, YB2, . . . , YB640; YC1, 

YC2, . . . , YC640; and YD1, YD2, . . . , YD640 must be 

supplied With the drive signals from the column electrode 
drive circuits 6, independently. So, holes are perforated to 
penetrate the organic layer 4 on the display apparatus 5, a 
protective layer adhesive-mounted thereon and other lay 
er(s), and the connection betWeen, at least the column 
electrode circuits 6 for the regions B and C and the column 
electrodes YB and YC is carried out through the holes. Such 
structure Will be described in detail later. Note such structure 
enables the provision of reading portions on the rear side of 
the display apparatus 5. 

[0036] Such the feeding portions by Which the drive 
signals from the column electrodes drive circuits 6 are 
supplied to the regions A, B, C, and D, can be positioned at 
any positions Where the connection betWeen the column 
electrode regions and the column electrode drive circuits can 
be carried out at the rear side of the organic EL display 
apparatus 5. 

[0037] In the organic EL display apparatus 5, the organic 
layers 4 and the roW electrodes X are arranged on the 
column electrodes Y, thus, the perforation is carried out at 
the organic layers 4 each positioned betWeen the adjacent 
roW electrodes by a perforator such as an eXciter laser 
apparatus, and the connection betWeen the column electrode 
drive circuits and the regions is made by thermal press 
mounting method using the FPCs 8 With bumps through the 
resultant holes. Namely, the bumps are heated to be a 
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melting condition and are pressed to the regions to connect 
therebetWeen. As a result, the length of the connection lines 
betWeen the respective column electrode drive circuits and 
the respective column electrodes in each of column elec 
trode regions A, B, C, and D can be shortened. 

[0038] Note, the formation of the organic layers 4 on the 
glass substrate 4, is carried out by patterning using a mask 
to form each organic layer 4 corresponding to each organic 
EL device 2, then there is not eXist any organic layers 
betWeen the roW electrodes, and thus it is not needed the 
perforation process of the organic layer. 

[0039] FIGS. 4 and 5 are graphs shoWing drive Wave 
forms of the organic EL display apparatus 1. 

[0040] For the simpli?cation of the illustration, the de? 
nition of the illumination of the organic EL display appa 
ratus is made that the organic EL display apparatus 1 does 
not emit light When the voltage of the drive signal is equal 
or less than 5V, and is brightly lightened When the voltage 
of the drive signal is 10V. 

[0041] In the eXample of the illustration, 0V applied to the 
roW electrodes X1, X2, . . . , X480 is de?ned as a non 

selection voltage, and —5V is de?ned as a selection voltage. 
The roW electrodes X1, X121, by X241 and X361 are 
simultaneously applied by the selection voltage (—5V) dur 
ing 1H (one sWeep time of the display panel 5) to be selected 
for the display panel to be selected for scanning the corre 
sponding picture elements, neXt, the roW electrodes X2, 
X122, X242 and X362 are simultaneously applied by the 
selection voltage during a neXt 1H, and so on. The selection 
and scanning for the roW electrodes X120, X240, X360 and 
X480 is completed, then, the selection and scanning for the 
roW electrodes X1, X121, X241 and X361 is again carried 
out, and the above selection and scanning is repeated. In this 
eXample, the respective selection time of the roW electrodes 
X1, X2, . . . , X480 is 1/120 duty. 

[0042] The column electrodes YA1, YA2, . . . , YA640; 

YB1,YB2, . . . , YB6401YC1, YC2, . . . ,YC640; and YD1, 

YD2, . . . , YD64O are applied the voltage either a turn-OFF 

voltage of 0V or a turn-ON voltage of +5V. 

[0043] A picture element (Xn, Xm) at Which a roW elec 
trode Xn and a column electrode Ym are intersected is 
selected When the roW electrode Xn is energiZed by applying 
the selection voltage (—5V), and is energiZed by emitted 
light When the turn-ON voltage (+5V) is applied to the 
column electrode Ym because the picture element is applied 
10V. When the roW electrode Xn is not energiZed and/or 
When the column electrode Ym is applied the turn-OFF 
voltage, the picture element (Xn, Ym) is applied the voltage 
of 5V or 0V and such the picture element (Xn, Xm) cannot 
be lightened. 

[0044] n indicates the number of the roW electrodes X, and 
n=1 to 480. m indicates the number of the column electrodes 
YA1 to YA640, YB1 to YB640, YC1 to YC640, and YD1 to 
YD640, and m=1 to 640. 

[0045] In the eXample of the application of the drive 
voltages to the roW electrodes Xn and the column electrodes 
Ym, the picture elements at the positions of n+m=2p Where 
p=1, 2, 3, . . . , 559, 560, are lightened and the picture 
elements at the positions of n+m=2p+1, Where p=1, 2, 3, . . . , 

558 and 559, are not lightened. 
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[0046] The illumination response time of the organic EL 
display apparatus 1 is very short, for eXample, nano seconds, 
i.e., the illumination response characteristic of the organic 
EL display apparatus 1 has a very high speed, and thus, the 
luminance of the emission light from the organic EL display 
apparatus 1 is proportional to the duty of the turn-ON 
voltage When the both of the roW electrode and the column 
electrode are simultaneously applied the turn-ON voltages. 
Then, a pulse Width modulation (PWM) is applied to a 
duration Where the turn-ON voltage is supplied to the 
column electrode Within one sWeep time (1H) to result in a 
gradational display of the organic EL display apparatus 1. 

[0047] The duty of the selection time on the roW electrode 
of the tWo division type display apparatus mentioned as the 
related art Was 1/240. The duty of that of the organic EL 
display apparatus 1 of the present embodiment is 1/120. 
Compared With the related art, the organic EL display 
apparatus 1 improves double on the display luminance. 

[0048] As described above, the simple matrix drive type 
?at display apparatus of the present embodiment in Which 
the scanning electrodes (the roW electrodes) are sequentially 
selected in order, enables to extend the selection time of the 
picture elements, and achieves the improvement of the 
resultant luminance of the display responsive to the eXten 
sion of the selection time. The improvement of such lumi 
nance may also achieve better contrast ratio of displaying 
image, because black (bottom) level keeps same luminance 
While White (peak) level increases the luminance. 

[0049] In the above embodiment, the four division of the 
column electrodes Was described, but the present embodi 
ment can be applied to a three or more division of the 
column electrodes. 

[0050] According to the present embodiment, the connec 
tion can be made betWeen the signal electrodes (the column 
electrodes) in each region Which is one of three or more 
divided regions and the independent drive circuit for those 
signal electrodes in that region, and the resultant capacitance 
Which includes a parasitic capacitance, of the signal elec 
trodes driven by one drive circuit becomes small. Conse 
quently, an output impedance of driver ICs in the drive 
circuit becomes high, and the rising time of the drive signal 
from the drive circuit becomes short. Therefore, the 
response of the illuminance change of the display screen (or 
the display panel) to the application of the drive signal is 
improved. 

[0051] In the above organic EL display apparatus 1, the 
display control Was made in response to the value of the 
voltage applied to the electrodes, alternatively, the display 
control can be made by building a loW current supplying 
circuit into the column electrode drive circuit 6. 

[0052] The above description Was made on the organic EL 
display apparatus Wherein the column electrodes Were 
divided into four regions and the column electrodes in each 
region are driven by the drive signals from the independent 
drive circuit for that region, but the present invention is not 
limited to the four divided regions. The column electrodes 
can be divided into three, four, siX, eight and so on. When 
the column electrodes are divided into siX or eight, the duty 
of the selection time of the roW electrodes becomes 1/80 or 
1/60, and the resultant display luminance is improved. 
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[0053] A second embodiment of the ?at display apparatus 
according to the present invention Will be described With 
reference to FIGS. 7 to 9. 

[0054] In the ?at display apparatus of the second embodi 
ment, the signal electrodes (the column electrodes) are 
divided into tWo regions, and the feeding portions (feeding 
points) for the divided signal electrodes are provided on a 
rear side of the display panel. 

[0055] FIG. 7 is a perspective vieW of a rear side of an 
organic EL display apparatus 11. 

[0056] The rear side of the organic EL display apparatus 
11, illustrated at the upper side in FIG. 7, is covered by a 
sealing cap 12. The cap 12 is made of a member having a 
high sealing performance, such as aluminum plate, iron plate 
or glass plate. 

[0057] FIG. 7 shoWs a partial section vieW of the organic 
EL display apparatus 11. 

[0058] At the rear side of the organic EL display apparatus 
11, connectors 13A and 13B for connecting the column 
electrode drive circuits 6 to the column electrode YA and YB 
in the tWo divided regions, and a connector 14 connecting 
the roW electrode drive circuit to the roW electrodes X are 
exposed through holes 12ya, 12yb and 12x, formed in the 
cap 12 and having the siZe as that the connectors 13A, 13B 
and 14 are ?ttingly pass therethrough. 

[0059] The connectors 13A and 13B are connected With 
column driver boards 16 on Which column drive ICs are 
mounted by the ?exible printed circuit cable (FPC) sub 
strates 17. 

[0060] The connector 14 is connected With a roW driver 19 
on Which tWo driver ICs 18 are mounted by a FPC substrate 
20. 

[0061] Adesiccation (drying) agent and oxidation preven 
tion agent, not shoWn, are provided inside of the cap 12, by, 
for example, painting those agents on the inner surface of the 
cap 12. 

[0062] In FIG. 7, interest of the illustration, the illustra 
tion Was made that the FPC connected to the feeding 
portions, i.e., the connectors project at the side of the display 
panel, and the drive circuits are positioned at the outer side 
of the display panel, actually, the FPCs are beat so that the 
drive circuits are positioned at the rear side of the display 
panel. Such structure does not generate the spaces (the 
?ames) betWeen the display panels When a plurality of 
display panels are arranged in the tile assembling manner to 
construct a large display apparatus, and the resultant con 
tinuous image display can be realiZed. 

[0063] FIG. 8 is a vieW shoWing the Wiring at the inside 
of the cap 12 of the organic EL panel apparatus 11 shoWn in 
FIG. 7. FIG. 9 is a sectional vieW of the organic EL display 
apparatus 11, particularly, the illustration of the connection 
betWeen the column electrodes YA, YB and the connectors 
13A and 13B, and betWeen the roW electrodes X and the 
connector 14. 

[0064] As shoWn in FIG. 9, a protection layer 21 made of 
electrical insulation material is formed on the rear surface of 
the organic EL display apparatus 11, i.e., on the roW elec 
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trodes X. The holes 21x are formed in the protection layer 
21, inside of the cap 12 and at the position just above the roW 
electrodes X. 

[0065] The protection layer 21 is not shoWn in FIG. 8, but, 
the connector 14 and the bottom portions of the holes 21x for 
the roW electrodes X are connected by Wirings 22 formed on 
the surface of the protection layer 21 and inside of the holes 
21x. So, the scanning signals output from the roW electrode 
driver ICs 18 are supplied to the roW electrodes X through 
the bottom portions of the holes 21x, functioning as the 
feeding portions. 

[0066] As shoWn in FIG. 9, in the protection layer 21X, 
and inside of the cap 12, the holes 21y are apertured at the 
positions Which are positioned just above the column elec 
trodes Y and are apart from just above the roW electrodes X. 
Holes 4a are aperture to the column electrodes Y at the 
positions immediately beloW of the holes 21y of the organic 
layer 4 of the organic EL display apparatus 11. 

[0067] As shoWn in FIGS. 8 and 9, the connector 13 and 
the bottom portions of the holes 4a of the column electrodes 
Y are connected by the Wiring 23 formed on the surface of 
the protection layer 21 and inside of the holes 21y and 4a. 
So, the display signals output from the column electrode 
driver ICs 15 are supplied to the column electrode through 
the bottom portions of the holes 21y, functioning as the 
feeding portions (feeding positions). 
[0068] The Wiring process applied for forming the organic 
EL display apparatus 11 shoWn in FIGS. 8 and 9 Will be 
described. 

[0069] The protection layer 21 functioning as a mask 
pattern and through Which the holes 21x, and 21y are 
previously formed, is formed on the roW electrodes X by 
printing such as a photo engraving, vacuum deposition, 
chemical vapor groWth deposition (CVD) or the like. Of 
course, before that process, the organic layer 4 provided With 
the holes 4a and used for the mask pattern are formed. 

[0070] Alternatively, the protection layer 21 in Which the 
holes are not formed, is ?rst formed and then the holes 21x 
and 21y in the protection layer 21 and the holes 4a in the 
organic layer 4 can simultaneously be perforated by the 
beams of the eximer laser. 

[0071] The portions for perforating the holes 21x can be 
any positions Where the cap 12 When they are positioned 
inside of the cap 12 covers the rear side of the organic EL 
display apparatus 11, and they are positioned at the imme 
diately above the roW electrodes X. Preferably, such the 
perforation positions can be the positions apart from the 
positions intersecting the column electrodes Y and the roW 
electrodes X to thereby prevent the damage or fault on the 
picture elements during the Wiring process. The perforation 
positions of the holes 21y can be any positions positioned 
immediately above the column electrodes Y and apart from 
the immediately above the roW electrodes X, and inside of 
the cap 12 When the cap 12 covers the rear surface of the 
organic EL display apparatus 11. 

[0072] Next, by soldering or using the conductive adhe 
sive agent, the connections 13A, 13B and 14 are ?xed and 
mounted on the protections layer 21, and by printing, the 
Wirings 22 and 23 are formed on the protection layer 21. 
This process can be carried in the same Way for mounting 
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the electronic parts on the pictured circuit board and Wiring 
the same. Note, the organic EL is deteriorated its perfor 
mance When the EL is heated over 100° C., the formation of 
the Wirings 22 and 23 should be carried out by a loW 
temperature process loWer than 100° C. and using silver 
epoxiy material, or the like. 

[0073] By the above processes, the Wiring are formed to 
the organic EL display apparatus 11, as shoWn in FIGS. 8 
and 9. 

[0074] Thereafter, the rear surface of the organic EL 
display apparatus 11 is covered by the cap 12, and the 
connectors 13A, 13B and 14 pass through the holes 12ya, 
12yb and 12x. Then, the portions contacting the connections 
13A, 13B and 14 in the holes 12ya, 12yb and 12x and the cap 
12, and the portions contacting the organic EL display 
apparatus 11 and the cap 12 are sealed by adhesive agent or 
material having a high sealing performance and a loW Water 
penetration (passing) performance (Water free performance), 
such as epoxy resin, to seal the inside of the cap 12 against 
the outside. As a result, the migration of the Wiring can be 
prevented. 

[0075] The performance of the organic EL may be rapidly 
deteriorated by exposing it in high humidity and/or oxygen 
atmosphere, therefore, the above process for forming the 
protection layer 21 to the sealing should be preferably 
carried out in a deoxygen atmosphere such as a dried nitride 
?lled atmosphere. 

[0076] As described above, in the second embodiment, the 
signal electrode are divided into tWo regions, and the feeding 
portions for the respective regions signal electrodes are 
arranged on the rear surface of the display panel, as a result, 
the drive circuits can be arranged at any positions Where the 
spaces (or the ?ames) around the display panel are not 
needed. 

[0077] According to the second embodiment, even Where 
the plurality of ?at display apparatuses each having the tWo 
divided signal electrodes are arranged in the tile assembling 
manner to assemble the large ?at display apparatus, such 
large ?at display apparatus can provide a large continuous 
image. 

[0078] A third embodiment of the present invention Will 
be described With reference to FIGS. 10 and 11. 

[0079] In the third embodiment, the signal electrodes are 
divided into tWo regions, the feeding portions for the plu 
rality of signal electrodes are integrated at one portion, and 
the drive circuits are arranged on the rear surface of the 
display panel. 

[0080] FIG. 10 is a perspective vieW of the rear side of an 
organic EL display apparatus 24. FIG. 10 also shoWs a 
partial sectional vieW. 

[0081] The rear surface of the organic EL display appa 
ratus 24 (the upper side surface shoWn in FIG. 10) is 
covered by a sealing cap 25. The cap 25 is of a high sealing 
member such as an aluminum plate, iron plate, glass plate, 
or the like. 

[0082] Connectors 26 Which connect the drive circuits for 
the column electrodes YA, YB and the roW electrodes X With 
poWer supply circuits and circuits for supplying signals are 
exposed at the rear surface of the organic EL display 
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apparatus 24 through holes 25a perforated in the cap 25 and 
having the siZe approximately same to that of the connector 
26. The connectors 26 is connected With the poWer supply 
circuits and the signal supplying circuits by a FPC board 
(substrate) 27. 

[0083] The desiccation (drying) agent and oxidation pre 
vention agent, not shoWn, are provided on the inner surface 
of the cap 25 by painting the same. 

[0084] FIG. 11 is a vieW shoWing the Wirings inside of the 
cap 25 of the organic EL display apparatus 24 shoWn in FIG. 
10. 

[0085] Aprotection layer not shoWn in FIG. 11 and made 
of electric insulation material is formed on the rear surface 
of the organic EL display apparatus 24, i.e., on the roW 
electrodes X. The connectors 26, the column driver ICs 28A 
and 28B and the roW driver IC 29 are mounted on the 
protection layer and inside of the cap 25. 

[0086] The organic layers of the protection layer and the 
organic EL display apparatus 24 are provided With holes 
similar to these shoWn in FIG. 9 in the second embodiment. 
The roW electrode driver ICs 29 and the bottom portions of 
these holes of the roW electrodes X are connected by the 
Wirings 30 formed on the surface of the protection layer and 
in the holes. Also, the column electrodes driver ICs 28A and 
28B and the bottom portions of those holes are connected by 
the Wirings 31A and 31B formed on the surface of the 
protection layer and in the holes. 

[0087] On the surface of the protection layer, the Wiring 32 
for connecting the roW electrode driver ICs 29 to the 
connections 26, and the Wirings 33A and 33B for connecting 
the column electrode driver ICs 28A and 28B to the con 
nectors 26 are formed. The roW electrode driver ICs 28A and 
28B are connected With the poWer supply circuits and signal 
supplying circuits, not shoWn, through the connectors 26. 

[0088] According to the above mentioned structure, the 
roW electrodes X are supplied With the scanning signals 
from the roW electrode driver ICs 29 through the bottom 
portions of the holes, as the feeding portions. Also, the 
column electrodes YA and YB are supplied With the display 
signals from the column electrode driver ICs 28A and 28B 
through the bottom portions of the holes, as the feeding 
portions. 

[0089] The Wiring process applied for forming the organic 
EL display apparatus 24 shoWn in FIG. 11 can be carried out 
in the same Way to that of the second embodiment in Which 
the Wirings shoWn in FIGS. 8 and 9 are applied to the 
organic EL display apparatus 24, except that the electric 
parts mounted on the protection layer and the Wirings are 
different to those. 

[0090] According to the third embodiment, it is not only 
the Wirings for connecting betWeen the electrodes and the 
drive circuits thereof positioned inside of the sealing mem 
ber, but also the drive circuits, per se, are placed inside of the 
sealing member, and thus the deterioration of the drive 
circuits by an ambient air can be prevented and the Wiring 
Work for supplying the electric poWer and the signals to the 
display panels becomes simple. 

[0091] In the second and third embodiments, the descrip 
tion of the driving method of the signals is omitted, but, in 
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the second and third embodiments, such the method is 
similar to that of the ?rst embodiment. 

[0092] In the above description, the organic EL display 
apparatuses Were considered as the preferred embodiments 
of the present invention, but the present invention is not 
limited to the application of the organic EL display appa 
ratus and can be Widely applied to many kind of ?at display 
apparatus, such as a non-organic EL display apparatus. 

[0093] While the invention has been described With ref 
erence to the speci?c embodiment chosen for purpose of 
illustration, it should be apparent that numerous modi?ca 
tions could be made thereto by those skilled in the art 
Without departing from the basic concept and scope of the 
invention. 

What is claimed is: 
1. A ?at display apparatus comprising: 

a plurality of signal electrodes divided into at least three 
regions; 

a plurality of scanning electrodes intersecting to the 
plurality of signal electrodes; and 

a plurality of displaying signal supplying circuits for 
independently supplying display signals to the signal 
electrodes in each divided region. 

2. A ?at display apparatus according to claim 1, Wherein 
a selection time of the scanning electrode is de?ned by the 
division of the signal electrodes so that the selection time is 
longer that of a ?at apparatus in Which a plurality of signal 
electrodes are not divided or are divided into tWo regions. 

3. A ?at display apparatus according to claim 1, Wherein 
a plurality of feeding portions are provided on a rear surface 
of a display panel of said ?at display apparatus and used for 
supplying signals to the signal electrodes in each divided 

May 9, 2002 

region therethrough, and Wherein drive circuit are connected 
to the corresponding signal electrodes in each region at the 
feeding portions. 

4. A ?at display apparatus according to claim 2, Wherein 
a plurality of feeding portions are provided on the rear 
surface of a display panel of said ?at display apparatus and 
used for supplying signals to the signal electrodes in each 
divided region therethrough, and Wherein drive circuit are 
connected to the corresponding signal electrodes in each 
region at the feeding portions. 

5. A ?at display apparatus comprising: 

a display panel in Which a plurality of signal electrodes 
and a plurality of scanning electrodes are intersected, 

said signal electrodes being divided into tWo or more 
regions, and 

a plurality of feeding portions for supplying signal to said 
signal electrodes being provided on a rear surface of 
said display panel. 

6. A ?at display apparatus comprising: 

a display panel in Which a plurality of signal electrodes 
and a plurality of scanning electrodes are intersected. 

said signal electrodes being divided into tWo or more 
regions, and 

a plurality of feeding portions for supplying signal to said 
signal electrodes being provided on a rear surface of 
said display panel, and 

a plurality of drive circuits for supplying the signals to 
said signal electrodes through said feeding portions 
being provided on the rear surface of said display panel. 

* * * * * 


