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Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a full color flat
display panel by using an organic electro-luminescent
(EL) device.

2. Description of the Related Art

[0002] Lately, the flat display industry has been re-
markably developed. In particular, an organic EL array
is gradually gaining interest as animage source in a direct
display or a virtual display since the organic EL array can
generate a relatively large amount of light and a display
adopting the organic EL array can be used under various
surrounding conditions.

[0003] In other words, the organic EL array can emit
light in a sufficient amount so as to be used as the display
under the various surrounding conditions ranging from
those with no or little amount of light to those with suffi-
cient amount of light.

[0004] Also, the organic EL array can be manufactured
at a low price, and variously applied from a very small
size of under 1 inch up to a considerably large size of
tens of inches (1 inch=2.54 cm).

[0005] Further, the organic EL array provides a very
wide range of view angle.

[0006] An example of the organic EL array as a small
sized article is applied to portable electronic articles such
as a pager, a cellular phone and a portable phone.
[0007] Such an organic EL device is comprised of a
first electrode layer, an electron transporting layer, a light
emitting layer, a hole transporting layer and a second
electrode layer.

[0008] Here, light can be emitted in one or both direc-
tions of an electrode, and the most efficient EL device
has one transparent electrode layer in a light emitting
side.

[0009] Also, one of the most widely used transparent
electrodes is made of an indium-tin oxide(ITO), which is
deposited on a transparent substrate such as a glass
panel.

[0010] However, the major problem of the organic EL
device is the connection capacitance, which includes the
capacitance within the device composed of the material
and the electrode and the capacitance from column and
line electrodes in an array structure.

[0011] In other words, since the EL device is driven by
a current unlike - a liquid crystal display(LCD) which is
driven by a voltage, an initially supplied current is used
for charging the connection capacitance when the organ-
ic EL device is driven in the array structure.

[0012] Therefore, if the connection capacitance in-
creases as the array increases or the device is enlarged,
a larger amount of current should be supplied for the
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initial charge.

[0013] Also, the resistance of an anode line and a cath-
ode line in the array structure gives a very important in-
fluence not only to response features of the device but
also to the whole power.

[0014] In other words, a time for charging the capaci-
tance or an RC time is influenced not only from the size
of the capacitance but also to the resistance connected
to the capacitance so that the response speed of the
device is considerably influenced also as the resistance
size of anode and cathode lines increases.

[0015] Further, the transparent electrode layer is made
of a high resistive material thereby increasing such a
problem.

[0016] Therefore, the connection capacitance and the
electrode layer having high resistance of the organic EL
device hinder producing the EL device in a large array
structure.

[0017] Inorderto reduce such an influence, the anode
and cathode lines can be made of a metal excellent in
conductivity and low in resistance to reduce the line re-
sistance in the anode and cathode lines thereby improv-
ing the response features of the device and simultane-
ously to reduce the voltage loss in the line resistance
thereby lowering a drive voltage and reducing power con-
sumption.

[0018] However, in a delta shaped array structure,
such line resistance can be a more serious obstacle due
to the fine cathode line. In other words, in a full color
device structure, the voltage and current ratio among R,
G and B pixels is 3:6:1 for expressing a white light. There-
fore, the G(Green) pixel requires a smaller amount of
voltage and current than the B(Blue) pixel in expressing
the same value of luminance.

[0019] FIG. 1 shows a structure of RGB stripe-type pix-
els, and the current and voltage features in a, a’ and
a" positions of an A material which composes one of the
RGB pixels and b, b’ and b" positions of another B ma-
terial which composes another one of the RGB pixels.
[0020] As can be seenin FIG. 1, the RGB pixels have
their own physical properties different from one another
so that the current-voltage features may be different in
this case.

[0021] Referringto FIG. 1, the current-voltage features
of the B material is better than those of the A material.
[0022] As anexample, the A material can be regarded
as the R(Red) pixel, and the B material can be regarded
as the G or B pixel.

[0023] This can be varied according to the properties
of materials, in which the A material can be regarded as
having the poorest properties.

[0024] Also, referring the current-voltage features of
each material, if the device has an array structure, there
is a difference in the voltage-current features as in a, a’
and a’ and a" even in the same material due to the effect
of line resistance observed along the anode line and
along the cathode line.

[0025] The properties of the material like this increase
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the voltage applied to the line resistance of the anode
and the cathode such as b, b’ and b" and a, a’ and a" to
cause the increase of the drive voltage.

[0026] In particular, in the case of the A material (for
the R pixels for example) which is poor in the current-
voltage features, a higher current is required to obtain
the white light thereby causing a voltage drop due to line
resistance to be more serious.

[0027] Here, if the RGB pixels do not have their own
power, the driver power should be determined according
to a material having the poorest current-voltage features
so that the drive voltage in another material having better
current-voltage features is elevated thereby incurring
overall power loss.

[0028] Indriving the circuitin practice, the drive voltage
is determined according to the pixel having the highest
voltage. If the G light emitting pixels are assumed to have
the luminance v. current features at least two times better
than the R pixels, the drive voltage should be determined
by the R pixel so that the drive voltage of the R pixels
increases in respect to the G pixels thereby incurring
power loss.

[0029] As a method of solving this case, the drive volt-
age is determined different for each of the RGB pixels to
reduce power consumption.

[0030] However, when each of the RGB pixels is ap-
plied with a different voltage from one another, a reverse
voltage should be applied to prevent crosstalk according
to the features of the organic EL device. Here, the reverse
voltage should be applied so that a positive voltage ap-
plied to the device does not exceed the threshold voltage.
[0031] Therefore, since the reverse voltage is applied
according to the drive voltage of the R light emitting pixels
ifthe R light emitting pixels have the highest drive voltage,
the higher reverse voltage should be applied as the drive
voltage of the R light emitting pixels is stepped up. So,
many problems are caused in using the reverse voltage.
[0032] Meanwhile, FIG. 2A is a sectional view of the
full color organic EL display device driven by the driving
circuit of FIG. 1.

[0033] Inmanufacturing the organic EL display device,
a shadow mask is used to form the RGB light emitting
pixels having the optimal luminous efficiency as shown
in FIG. 2A.

[0034] Also, the shadow mask as above is also used
in a line method as shown in FIG. 2B, and in a method
of arranging the pixels into a delta shape as shown in
FIG. 2C.

[0035] Inotherwords,asshowninFIG.2A, anodelines
2-2 (only one is shown) are formed on a glass 1, and
partitions 7 are formed before forming cathode lines in
the organic EL display device. Then, red, green and blue
emitting material layers 8-1, 8-2 and 8-3 are formed by
using a shadow mask 9 followed by forming cathodes 10
for forming cathode lines in the front surface.

[0036] However, a cell array structure of the full color
organic EL device of the related art described hereinbe-
fore has the following problems:
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In arranging the pixels according to the line method
or the delta shape, the RGB light emitting pixels are
sized almost the same so that the R pixel relatively
poor in luminance and luminous efficiency is not
properly expressed thereby degrading the texture.

[0037] Also, the opening ratio is lowered and ITO lines
for connecting the light emitting pixels are thinned and
elongated to increase resistance so that the uniformity
across the screen is degraded and the drive voltage is
elevated.

[0038] JP2000-91069 describes an organic electrolu-
minescent full color display panel and method of manu-
facturing the same. The display has transparentand me-
tallic electrode lines. JP10-39791 describes an organic
electroluminescent display device capable of maintain-
ing luminance balance of red, blue and green without
deterioration overtime. WOO00/05703 describes adisplay
device having a combination of flat sources of coloured
light. JP 2000-091083 describes an organic EL display
formed by laminating a stripe positive electrode wiring
part, an organic layer having at least a layer made of an
organic light emitting material, and a negative electrode
on a transparent board to form plural organic EL ele-
ments. EP 0158366 describes a color liquid crystal ap-
paratus in which picture element electrodes are provided
and picture elements are arranged in a delta pattern.

SUMMARY OF THE INVENTION

[0039] The presentinvention provides a full color elec-
troluminescent display panel, as set out in claim 1.
[0040] Embodiments of the present invention seek to
address the foregoing problems of the related art.
[0041] It would be desirable to provide a full color or-
ganic EL display panel and a manufacturing method
thereof, in which, for the compensation of the low lumi-
nance of red, a red light emitting area is enlarged to up-
grade the texture and elevate the opening ratio for in-
creasing the efficiency of the device.

[0042] It would also be desirable to provide a full color
EL display panel and a manufacturing method in which
a shadow mask for depositing red, green and blue or-
ganic EL layers can be used in common.

[0043] It would also be desirable to provide a full color
EL display panel and a manufacturing method in which
auxiliary electrodes are provided in a certain area of an-
ode lines to reduce resistance thereby increasing the uni-
formity across a screen and lowering the drive voltage
of the device.

[0044] It would also be desirable to provide a driving
circuit of an organic EL device which can minimize the
driving power of the organic EL device while improving
response features of the organic EL device driven by
using a current source.

[0045] It would also be desirable to provide a driving
circuitofan organic EL device havingan RGB array struc-
ture which rapidly controls the response features of the
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organic EL device by reducing effects of the line resist-
ance in anode lines and cathode lines, adjusts the area
ratio of the organic EL device to make the drive voltage
of each of the RGB pixels similar to one another, and
reduces the drive voltage to minimize power loss when
constant current is applied to the organic EL device for
realizing a white light.

[0046] Thereis provided a full color organic EL display
panel comprising: first, second and third pixels; a plurality
of transparent first electrodes; and a plurality of second
electrodes perpendicularly intersecting the first elec-
trodes; wherein each of the first, second and third light
emitting pixels is arranged in each of intersecting posi-
tions of the first and second electrodes; wherein each of
the first, second and third light emitting pixels has the
area different from one another according to luminous
efficiency.

[0047] The full color organic EL display panel further
comprises auxiliary electrodes arranged at least around
the first, second and third light emitting pixels and in por-
tions of the first electrodes.

[0048] The full color organic EL display panel further
comprises partitions arranged among the second elec-
trodes for electrically insulating the second electrodes.
[0049] The first electrodes have zigzag-shaped struc-
tures having partitions inclined at a certain angle for con-
necting between each of the first light emitting pixels and
each of the second lightemitting pixels, and stripe shaped
structures for connecting between each of the third light
emitting pixels.

[0050] The partitions are arranged so as not to overlap
with corner portions of the third light emitting pixels.
[0051] Also, the third light emitting pixels have the area
larger than that of the first and second light emitting pix-
els.

[0052] Preferably, the first, second and third light emit-
ting pixels have quadrangular structures which are the
same or different from one another.

[0053] Also preferably, the second electrodes are
made of metal.

[0054] There is provided a method of manufacturing a
full color organic El display panel which includes first,
second and third pixels, a plurality of first electrodes, and
aplurality of second electrodes perpendicularly intersect-
ing the first electrodes, in which each of the first, second
and third light emitting pixels is arranged in each of in-
tersecting positions of the first and second electrodes,
the method, not forming part of the invention, comprising
the following steps of: (a) forming the first electrodes on
a substrate, wherein the first electrodes include stripe-
shaped structures for connecting between each of the
third light emitting pixels, and zigzag-shaped structures
having partitions inclined at a certain angle for connecting
between each of the first light emitting pixels and each
of the second light emitting pixels; (b) forming insulation
partitions in areas excepting the light emitting pixels per-
pendicular to the first electrodes to insulate the first, sec-
ond and third light emitting pixels; (c) forming organic EL
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layers on the first, second and third light emitting pixels
for emitting lights corresponding to the light emitting pix-
els respectively; and (d) depositing an electrode material
on the whole surface including the organic EL layers to
form a plurality of second electrodes.

[0055] The light emitting pixels are composed into an
array structure in which red, green and blue pixels have
different areas according to luminous efficiency so that
the luminous efficiency of the red pixel relatively poor in
luminance and luminance efficiency can be enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0056] The above andotherobjects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which

FIG. 1 shows a driving circuit of a device having a
stripe-type array structure of the related art and the
currentv. voltage features of the circuit according to
light emitting position.

FIG. 2A is a sectional view of a full color organic EL
display device;

FIG. 2B is a plan view for showing a structure of an
organic display device by using a line method of the
related art;

FIG. 2C is a plan view for showing a structure of an
organic display device by using a method of arrang-
ing pixels into a delta shape of the related art;

FIG. 3A to FIG. 3K are plan views for showing a
process of manufacturing a full color EL display de-
vice according to the present invention;

FIG. 4 is a magnification of FIG. 3B;

FIG. 5 is a plan view for showing a shadow mask
according to the present invention;

FIG. 6A and FIG. 6B are plan views for showing a
completed full color organic EL display device ac-
cording to the present invention;

FIG. 7 is a plan view for showing a connection struc-
ture of anode lines for connecting between light emit-
ting pixels;

FIG. 8A to FIG. 8L are a plan view for showing a
process for manufacturing afull color organic EL dis-
play device according to a first example outside the
scope of the invention;

FIG. 9 shows a shadow mask according to the first
example outside the scope of the invention;

FIG. 10 shows a driving circuit of an RGB device
having an array structure according to a second ex-
ample outside the scope of the invention;

FIG. 11 shows a driving circuit for reducing a voltage
applied totheline resistance of cathodes in the struc-
ture of FIG. 10;

FIG. 12 shows a driving circuit for reducing power
consumption by reducing a voltage applied to the
line resistance of cathodes in the structure of FIG.
10; and FIG. 13 shows alternative arrangement of
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the driving circuit shown in FIG. 12.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0057] Preferred embodiments of a full color organic
EL display panel will be described in reference to the
appended drawings as follows:

The full color organic EL display panel and a manu-
facturing method thereof will be described as divided
inthe presentinvention and first example, and a driv-
ing circuit for the organic EL display device will be
described in the second example.

Present Invention

[0058] FIG. 3A to FIG. 3K are plan views for showing
a process of manufacturing a full color EL display device
according to the present invention.

[0059] As shown in FIG. 3A, a pattern of anode lines
102-2 is formed on a glass 101 by using ITO or other
transparent electrodes. Here, light emitting pixels 102-1
are formed into the shape of a polygon with at least three
angles, and have the area for emitting a red light larger
than that for emitting blue and green lights. Half of the
area of the light emitting pixels 102-1 is arranged for red,
and the other area is arranged for blue and green. An-
other pattern of anode lines is also formed under light
emitting pixels 102-1.

[0060] Then, as shownin FIG. 3B, auxiliary electrodes
105 are formed in anode lines 102-2 which connect the
light emitting pixels 102-1, in order to reduce the resist-
ance of the anode lines 102-2. When the auxiliary elec-
trodes 104 are provided around the light emitting pixels
102-1 also, the resistance can be further reduced than
provided only in the anode lines 102-2.

[0061] FIG. 4 is a partial magnification of FIG. 3B, in
which it can be seen that the auxiliary electrodes 104 and
105 are formed both around the light emitting pixels 102-1
andin the anode lines 102-2 for connecting the light emit-
ting pixels 102-1. Here, a material used for the auxiliary
electrodes 104 and 105 includes a metal such as Cr, Al,
Cu, W, Au, Ni, Ag and the like which has relatively smaller
resistance than ITO.

[0062] Then, an insulating layer 106 is formed as
shown in FIG. 3C. Here, the insulating layer 106 is made
of an organic or inorganic insulator. The inorganic insu-
lator includes oxide, nitride. Also, those spinably molten
to solvents are available also. Polymers are preferred for
the organic substance, and photo-resist, polyimide and
polyolenfin are more preferred.

[0063] Then, as shown in FIG. 3D, partitions 107 are
formed for the insulation among cathodes which will be
formed later.

[0064] In sequence, as shown in FIG. 3E, red, green
and blue common organic EL layers or common organic
EL layers 108 are deposited at a single time by using a
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blank mask capable of performing deposition on the
whole light emitting area.

[0065] Then, a shadow mask 109 shown in FIG. 5 is
used to deposit red light emitting material layers 108-1
which are organic EL layers for emitting the red lights as
shown in FIG. 3F and FIG. 3G. Also, in the same manner
as in the red light emitting material layers, the shadow
mask 109 is used to deposit green and blue light emitting
material layers 108-2 and 108-3 for generating green and
blue lights shown in FIG. 3H and FIG.

[0066] Here,instead of depositing the common organic
EL layers 108 in the whole light emitting area, the com-
mon organic EL layers 108 can be formed in each of the
RGB pixels by using the single shadow mask 109 shown
in FIG. 5 while moving the same.

[0067] Then,asshowninFIG.3Jametallayerforform-
ing the cathode 110 is formed by using a Mg-Ag alloy, Al
or other conductive materials.

[0068] Then, as shown in FIG. 3K, a protective layer
such as an oxygen absorbing layer, a moisture absorbing
layer and a moisture proof layer is formed, and encap-
sulation is performed by using encapsulating materials
111 and encapsulating plates 112 to complete the device.
[0069] FIG.6A and FIG. 6B are plan views for showing
the completed device.

[0070] Positions for the deposition of red, green and
blue can be located to have a triangular structure and a
reverse triangular structure as shownin FIG. 6Aand FIG.
6B.

[0071] Here, in the formation of red, green and blue by
using the single shadow mask 109, the red light emitting
pixels 102-1 are halved by using the insulating layer 106.
[0072] When a red-dedicated shadow mask 109 is
used, the light emitting pixels are formed without being
halved as shown in FIG. 6B.

[0073] FIG. 7 is a magnification of the anode lines
102-2 for connecting between the green light emitting
pixels 102-1 and the blue light emitting pixels 102-1, and
the light emitting pixels 102-1 of the anode lines 102-2
for connecting between the red light emitting pixels 102-1
for showing the minimization of the area of the light emit-
ting pixels 102-1.

[0074] Basically, the anode lines 102-2 for connecting
between each of the green light emitting pixels 102-1 and
each of the blue light emitting pixels 102-1 should be
formed on a straight line A, formed as inclined as in B in
portions where two anode lines 102-2 overlap with each
other, and formed as inclined as in C also in corners of
the red light emitting pixels 102-1 formed beside the two
anode lines 102-2. Thus, the size of the red light emitting
pixels 102-1 can be maximized.

First Example

[0075] FIG. 8A to FIG. 8L are a plan view for showing
aprocess for manufacturing a full color organic EL display
device according to a first example outside the scope of
the invention.
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[0076] First, as shown in FIG. 8A, patterns of anode
lines 202-1 and 202-2 are formed on a glass 201 with
ITO or other transparent electrodes. The anode lines
202-1 and 202-2 are patterned into the above shape so
that each unit of light emitting pixels 202-3 is divided
along diagonal directions into four sub-pixels 202-4
shaped as a triangle with smooth corners. The unit light
emitting pixel 202-3 comprised of the sub-pixels 202-4
is provided with light emitting material layers for emitting
red, green and blue lights.

[0077] In the sub-pixels 202-4 structured as above, a
pair of sub-pixels opposed in the diagonal direction ap-
plied with red light emitting material layers which will emit
low red lights with relatively low luminous efficiency, and
another pair of sub-pixels are applied with blue and green
light emitting material layers to emit blue and green lights.
[0078] Then, as shownin FIG. 8B, auxiliary electrodes
205 are formed to reduce the resistance of the anode
lines 202-2 at portions connecting the light emitting pixel.
[0079] In sequence, as shown in FIG. 8C, when edge
portions of each of the light emitting pixels are provided
with auxiliary electrodes 204 also, the resistance can be
further reduced compared to when the auxiliary elec-
trodes are provided only in the anode lines 202-2 for con-
necting between each of the light emitting pixels.
[0080] Materials available for the auxiliary electrodes
204 and 205 include metals such as Cr, Al, Cu, W, Au,
Ni, Ag and the like which have relatively small resistance
than ITO.

[0081] As shown in FIG. 8D, an insulating layer 206 is
formed to cover anode taps - 203-1.

[0082] Theinsulating layer 206 can be halved by using
the red light emitting sub-pixels.

[0083] The insulating layer is formed around the light
emitting pixels including the anode taps 203-1 where light
is not emitted. The insulating layer 206 is made of an
organic or inorganic insulator. The inorganic insulator in-
cludes oxide, nitride. Also, those spinably molten to sol-
vents are available also. Polymers are preferred for the
organic substance, and photo-resist, polyimide and poly-
olenfin are more preferred.

[0084] Then, as shownin FIG. 8E, insulating partitions
207 are formed for the insulation among cathodes which
will be formed later.

[0085] Next, as shown in FIG. 8F, red, green and blue
common organic EL layers or common organic EL layers
208 are deposited at a single time by using a blank mask
capable of performing deposition on the whole light emit-
ting area.

[0086] Then, a shadow mask 209 shown in FIG. 9 is
used to deposit red light emitting material layers 208-1
which are organic EL layers for emitting the red lights as
shown in FIG. 8G and FIG. 8H. In forming light emitting
pixels arranged in the upper part as shown in FIG. 8H,
the shadow mask 209 is rotated 180°. Alternatively, a
shadow mask having triangular holes formed in the upper
and lower parts can be used also.

[0087] Then, in the same manner as in the red light
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emitting material layers, the shadow mask 209 is used
to deposit green and blue light emitting material layers
208-2 and 208-3 for generating green and blue lights
shown in FIG. 8l and FIG. 8J. Each of the light emitting
material layers 208-2 and 208-3 is formed in each of the
green and blue sub-pixels by rotating the shadow mask
209 or using another mask.

[0088] Here,instead of depositing the common organic
EL layers 208 in the whole light emitting area, the com-
mon organic EL layers 208 can be formed in each of the
RGB sub-pixels by using the single shadow mask 209
shown in FIG. 9.

[0089] Then, as shown in FIG. 8K, a metal layer for
forming the cathode lines 210 is formed by using a Mg-
Ag alloy, Al or other conductive materials.

[0090] Then, as shown in FIG. 8L, a protective layer
such as an oxygen absorbing layer, a moisture absorbing
layer and a moisture proof cover is formed, and encap-
sulation is performed by using encapsulating materials
211 and encapsulating plates 212 to complete the device.

Second Example

[0091] FIG. 10 shows a driving circuit for an organic
EL device having an array structure according to a sec-
ond example outside the scope of the invention.

[0092] Referring to FIG. 10, the driving circuit is com-
prised of an anode circuit 301 for applying a certain drive
voltage to each of light emitting RGB pixels, a cathode
circuit 302 for outputting scan signals to the cathode lines
with both ends of cathode lines being connected in a
circuit, and a display unit 303 for being displayed by data
signals and the scan signals through the adjustment of
the area ratio of each of the RGB light emitting pixels and
the width of the anode lines according to the features of
a drive voltage applied to each of the light emitting RGB
pixels.

[0093] Hereinafter, the current driven organic EL de-
vice as shown in FIG. 10 will be compared with the EL
device of the related art as shown in FIG. 1.

[0094] Ifthe different value of drive voltage is outputted
from the anode circuit 10 for each of the RGB pixels as
in the circuit of the related artin FIG. 1, power consump-
tion can be reduced a little since it should be considered
only about power consumption according to the supply
voltage of each of the RGB pixels.

[0095] Inthis case, however, when the reverse voltage
is applied for preventing - crosstalk which can occur due
to the properties of the organic EL device, the reverse
voltage should be based upon the A material with the
highest drive voltage so that the voltage applied to the A
material in the array structure may not exceed threshold
voltage. Thus, as a problem, the higher the drive voltage
of the A material, the higher reverse voltage is required.
[0096] Therefore, the circuit as shown in FIG. 10, can
adjust the area ratio of each of the RGB light emitting
pixels and the width of the anode lines for emitting a white
light under each of the drive voltages which are as similar
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as possible so that the overall maximum drive voltage
can be lowered to reduce power consumption and the
reverse voltage for preventing crosstalk can be lowered
also.

[0097] To be more specific, if the A material requires
the highest voltage for emitting the white light, the area
of the A light emitting pixels is enlarged to lower the drive
voltage of the A material thereby reducing the overall
drive voltage.

[0098] Also, as the area is increased and thus the line
width of the A material is increased at the cathode side,
the line resistance is reduced and thus the voltage ap-
plied to the anode line resistance is reduced also.
[0099] Meanwhile, other materials have better current
v. voltage features than the A material and thus require
less amount of current for emitting the white light so, the
area can be reduced and the voltage loss in line resist-
ance can be reduced.

[0100] The area ratio of each of the RGB light emitting
pixels and the width of the anode lines are adjusted like
this, the line resistance and the drive voltage may be
reduced.

[0101] FIG. 11 shows a driving circuit for reducing the
voltage applied to the line resistance of the cathodes in
the structure of FIG. 10.

[0102] Referring to FIG. 11, the driving circuit is com-
prised of an anode circuit 401 - for outputting a different
drive voltage for each of the RGB pixels so as to corre-
spond to the drive voltage varying according to the line
resistance and the material features of the anode lines
and the cathode lines, a cathode circuit 402 having both
ends of the cathode lines being connected for outputting
the same signals to the both ends, and a display unit 403
composed of the RGB light emitting pixels with a certain
size ratio and the anode lines and being displayed by
applied data and scan signals.

[0103] Hereinafter, the current driven organic EL de-
vice as shown in FIG. 11 will be compared with the EL
device of the related art as shown in FIG. 1.

[0104] According to the array structure of the related
artshownin FIG. 1, the current of each of the RGB pixels,
which flows through the anodes of the light emitting pix-
els, flows through the cathodes incurring voltage step-
up due to the line resistance of cathodes.

[0105] When the light emitting pixels need larger
amount of current to obtain higher luminance, the mag-
nitude of voltage applied to the cathode line resistance
will increase more.

[0106] Here, if one cathode line is connected with the
cathode circuit 20 at only one terminal, one cathode line
adjacently connected with the cathode circuit 20 and an-
other cathode line remotely connected with the cathode
circuit 20 have line resistance different from each other.
[0107] In other words, the line resistance applied to
portions of the RGB light emitting pixels remote from the
cathode circuit 20 is enlarged.

[0108] Inorderto solve suchproblems,oneendofeach
of the cathode lines is bound with the other end in driving
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the circuit, the voltage applied to the cathode line resist-
ance can be halved.

[0109] In other words, the voltage is the highest in the
center of each of the cathode - lines and lowers as ap-
proaches the both ends thereof. So, comparing with the
circuit as shown in FIG. 1 where the current flows from
one end of each of the cathode lines to the other end
thereof, the voltage applied to the line resistance of the
cathode lines shown in FIG. 11 can be halved if the same
current flows through the cathode lines in FIG. 11 and
those in FIG. 1.

[0110] FIG. 12 shows a driving circuit in which both
ends of each of cathode lines are bound as in FIG. 11 to
preventthe voltage step-up shown in the structure of FIG.
10. The circuit is comprised of an anode circuit 501 for
outputting a different drive voltage for each of the RGB
pixels so as to correspond to the drive voltage varying
according to the line resistance and the material features
of the anode lines and the cathode lines, a cathode circuit
502 for outputting scan signals to the cathode lines with
both ends connected in a circuit, and a display unit 503
for being displayed by data signals and the scan signals
through the adjustment of the area ratio of each of the
RGB light emitting pixels and the width of the anode lines
according to the features of a drive voltage applied to
each of the light emitting RGB pixels.

[0111] FIG. 13 shows a driving circuit according to an-
other arrangement. The driving circuit is comprised of an
anode circuit 601 for outputting a different drive voltage
for each of the RGB pixels so as to correspond to the
drive voltage varying according to the line resistance and
the material features of the anode lines and the cathode
lines, cathode circuits 602 and 602’ arranged at both ends
of cathode lines for outputting scan signals to the both
ends of the cathode lines, and a display unit 603 for being
displayed by data signals and the scan signals through
the adjustment of the area ratio of each of the RGB light
emitting pixels and the width of the anode lines according
to the features of a drive voltage applied to each of the
light emitting RGB pixels.

[0112] Considering the difference between FIG. 13
and FIG. 12, the both ends of the cathode lines are bound
in applying the scan signals to the both ends of the cath-
ode lines in FIG. 12, and the two cathode circuits are
provided to apply the scan signals to the both ends of
the cathode lines thereby preventing the voltage step-up
due to the current in the cathode lines in FIG. 13.
[0113] Since specific features of FIG. 12 and FIG. 13
can be understood through the description of FIG. 10 and
FIG. 11, the specific description thereof will be omitted.
[0114] Meanwhile, the driving circuits of the organic EL
device shown in FIG. 10 to FIG. 13 can be adopted to all
types of display devices which are powered with electric-
ity.

[0115] Asdescribed hereinbefore, the full color organic
EL display device, the manufacturing method thereof,
and the driving circuit of the organic EL display device
have the following effects:
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First, in manufacturing the full color organic EL de-
vice, in order to compensate the disadvantage of the
red light emitting pixels with the relatively lower lu-
minous efficiency, the red light emitting pixels are
sized larger than the green light emitting pixels and
the blue light emitting pixels to enhance the luminous
efficiency of the red light emitting pixels. Thus, the
texture and the opening ratio can be enhanced to
raise the efficiency of the device.

Second, the single shadow mask can be used in de-
positing the RGB organic EL layers.

Third, the auxiliary electrodes with low resistance
are provided in certain portions of the anode stripes
to reduce resistance so that the uniformity across
the screen can be enhanced and the drive voltage
of the device can be reduced.

Fourth, the influence from the line resistance in the
anode lines and the cathode lines is reduced when
aconstant currentis introduced into the device struc-
tured of the RGB array in order to realize the white
light as full color. Thus, the voltage loss on the line
resistance is prevented and the area ratio of the de-
vice is adjusted to make each of the RGB pixels for
generating the white light have the similar value of
drive voltage thereby minimizing power loss.

[0116] Throughout the foregoing description, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without depart-
ing from the scope - of the invention. Therefore, the tech-
nical scope of the invention is not restricted to the de-
scription of the foregoing embodiments but will be defined
by those disclosed in the accompanying claims.

Claims
1. A full color organic EL display panel comprising:

first, second and third light emitting pixels
(102-1) wherein each of the light emitting pixels
comprise a light emitting material (108); and the
first, second and third light emitting pixels
(102-1) comprise blue, green and red light emit-
ting pixels, respectively;

a plurality of transparent anode electrodes
(102-2) and

a plurality of cathode electrodes (110) perpen-
dicularly intersecting said anode electrodes; and
auxiliary electrodes (104) formed on the anode
electrodes at portions connecting the light emit-
ting pixels thereby forming an anode-auxiliary
electrode combination having a lower resistivity
than the anode electrode alone,

wherein each of said first, second and third light
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emitting pixels is arranged in each ofintersecting
positions of said anode electrodes and cathode
electrodes; and

characterised in that

said third light emitting pixels have the area larg-
er than that of said first and second light emitting
pixels to compensate for differences in luminous
efficiency,

the auxiliary electrodes (104) are arranged at
least around said first, second and third light
emitting pixels, in portions of said anode elec-
trodes,

the anode electrode (102-2) includes indium tin
oxide (ITO) and the auxiliary electrode (104) in-
cludes Ag, and

wherein said anode electrodes for connecting
between each of said first light emitting pixels
and for connecting between each of said second
light emitting pixels have zigzag-shaped struc-
tures having partitions inclined at a certain angle
wherein said partitions are arranged so as not
to overlap with corner portions of said third light
emitting pixels, and the anode electrodes for
connecting between each of said third light emit-
ting pixels have stripe shaped structures.

A full color organic EL display panel according to
claim 1, wherein said first, second and third light emit-
ting pixels have quadrangular structures which are
the same or different from one another.

A full color organic EL display panel according to
claim 1, wherein said first, second and third light emit-
ting pixels are arranged into a delta structure.

A full color organic EL display panel according to
claim 1, wherein said cathode electrodes (110) are
made of metal.

Patentanspriiche

Vollfarbenes, organisches EL-Anzeigefeld, umfas-
send:

erste, zweite und dritte lichtemittierende Pixel
(102-1), wobei jedes der lichtemittierenden Pixel
ein lichtemittierendes Material (108) umfasst;
und die ersten, zweiten bzw. dritten lichtemittie-
renden Pixel (102-1) blaue, griine bzw. rote lich-
temittierende Pixel umfassen;

eine Mehrzahl von transparenten Anodenelekt-
roden (102-2) und

eine Mehrzahl von Kathodenelektroden (110),
welche die Anodenelektroden rechtwinklig
schneiden; und

Hilfselektroden (104), welche an den Anodene-
lektroden an Teilbereichen ausgebildet sind,
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welche die lichtemittierenden Pixel verbinden
und damit eine Anoden-Hilfselektroden-Kombi-
nation mit einem niedrigeren spezifischen Wi-
derstand als die Anodenelektrode allein ausbil-
den,

wobei jedes der ersten, zweiten und dritten lich-
temittierenden Pixel in jeder der Schnittpositio-
nen der Anodenelektroden und Kathodenelekt-
roden angeordnet sind; und

dadurch gekennzeichnet, dass

der Bereich der dritten lichtemittierenden Pixel
groRer ist als der der ersten und zweiten lichte-
mittierenden Pixel, um Unterschiede des Licht-
wirkungsgrades zu kompensieren,

die Hilfselektroden (104) wenigstens um die ers-
ten, zweiten und dritten lichtemittierenden Pixel
herum in Teilbereichen der Anodenelektroden
angeordnet sind,

die Anodenelektrode (102-2) Indiumzinnoxid
(ITO - indium tin oxide) umfasst und die Hilfse-
lektrode (104) Ag umfasst, und

wobei die Anodenelektroden, um jedes der ers-
ten lichtemittierenden Pixel miteinander zu ver-
binden und um jedes der zweiten lichtemittie-
renden Pixel miteinander zu verbinden, zick-
zackférmige Strukturen aufweisen, welche un-
ter einem bestimmten Winkel geneigte Partitio-
nen aufweisen, wobei die Partitionen derart an-
geordnet sind, dass sie Eckteilbereiche der drit-
ten lichtemittierenden Pixel nicht berlappen,
und die Anodenelektroden, um jedes der dritten
lichtemittierenden Pixel miteinander zu verbin-
den, streifenférmige Strukturen aufweisen.

Vollfarbenes, organisches EL-Anzeigefeld nach An-
spruch 1, wobei die ersten, zweiten und dritten lich-
temittierenden Pixel gleiche oder sich voneinander
unterscheidende viereckige Strukturen aufweisen.

Vollfarbenes, organisches EL-Anzeigefeld nach An-
spruch 1, wobei die ersten, zweiten und dritten lich-
temittierenden Pixel in einer Delta-Struktur angeord-
net sind.

Vollfarbenes, organisches EL-Anzeigefeld nach An-
spruch 1, wobei die Kathodenelektroden (110) aus
Metall hergestellt sind.

Revendications

Panneau d’affichage électroluminescent (EL) orga-
nique en couleurs comprenant :

des premiers, deuxiémes et troisiemes pixels
électroluminescents (102-1) ou chacun des
pixels électroluminescents comprend un maté-
riau électroluminescent (108) ; et les premiers,
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deuxiémes et troisiemes pixels électrolumines-
cents (102-1) comprennent des pixels électro-
luminescents bleus, verts et rouges,
respectivement ;

une pluralité d’électrodes d’anode transparen-
tes (102-2) et

une pluralité d’électrodes de cathode (110) cou-
pant perpendiculairement lesdites électrodes
d’anode ; et

des électrodes auxiliaires (104) formées sur les
électrodes d’anode au niveau de parties reliant
les pixels électroluminescents formant ainsiune
combinaison d’électrodes auxiliaire-d’anode
ayant une résistivité inférieure a celle de I'élec-
trode d’anode seule,

dans lequel chacun desdits premiers, deuxié-
mes et troisiémes pixels électroluminescents
est agencé dans chacune des positions d’inter-
section desdites électrodes d’anode et électro-
des de cathode ; et

caractérisé en ce que

lesdits troisiemes pixels électroluminescents
ont une surface plus grande que celle desdits
premiers et deuxiémes pixels électrolumines-
cents pour compenser les différences d’effica-
cité lumineuse,

les électrodes auxiliaires (104) sont agencées
au moins autour desdits premiers, deuxiémes
et troisiemes pixels électroluminescents, dans
des parties desdites électrodes d’anode,
I’électrode d’anode (102-2) comporte de I'oxyde
d’'indium-étain (ITO) et I'électrode auxiliaire
(104) comporte de I'Ag, et

dans lequel lesdites électrodes d’anode pour la
liaison entre chacun desdits premiers pixels
électroluminescents et pour la liaison entre cha-
cun desdits deuxiémes pixels électrolumines-
cents ont des structures en zigzag ayant des
cloisons inclinées a un certain angle ou lesdites
cloisons sont agencées de maniére a ne pas se
chevaucher avec des parties de coin desdits
troisiemes pixels électroluminescents, et les
électrodes d’anode pour la liaison entre chacun
desdits troisiemes pixels électroluminescents
ont des structures en forme de bande.

Panneau d’affichage électroluminescent (EL) orga-
nique en couleurs selon la revendication 1, dans le-
quellesdits premiers, deuxiémes et troisiémes pixels
électroluminescents ont des structures quadrangu-
laires qui sontidentiques ou différentes les unes des
autres.

Panneau d’affichage électroluminescent (EL) orga-
nique en couleurs selon la revendication 1, dans le-
quel lesdits premiers, deuxiémes et troisiémes pixels
électroluminescents sont agencés en une structure
en delta.
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Panneau d’affichage électroluminescent (EL) orga-
nique en couleurs selon la revendication 1, dans le-
quel lesdites électrodes de cathode (110) sont réa-
lisées en métal.
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FIG. 13
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