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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relates to a light emitting
device and a manufacturing method thereof, and a light
emitting display and a manufacturing method thereof.

Description of the Related Art

[0002] In general, a light emitting device is a device
that can actively emit light from an emitting part formed
between two electrodes on a substrate. A light emitting
device can be classified by driving method into active
matrix type, in which the emitting part is driven by a thin
film transistor (hereinafter, "TFT"), and passive matrix
type, in which the emitting unit is driven by other means.
A light emitting device can further be classified by direc-
tion of emission into bottom-emission type, in which light
is emitted toward the substrate, and top-emission type,
in which light is emitted toward opposite direction of the
substrate. On the other hand, a light emitting device can
be classified by the emitting materials used into organic
light emitting type that comprises an organic lumines-
cence layer, and an inorganic type that comprises an
inorganic luminescence layer.

[0003] For example, pixel part of a top-emission type
active matrix organic light emitting diode (hereinafter,
AMOLED) comprises switching thin film transistors
(hereinafter, TFTs) for switching the pixels, driving tran-
sistors, storage capacitors, anodes, organic material lay-
ers, and common electrodes(cathodes).

[0004] FIG 1 is a sectional view of a pixel on the axis
of a thin film driving transistor in a conventional organic
light emitting device.

[0005] Referring to FIG 1, a conventional organic light
emitting device comprised an organic light emitting layer
12 to be formed in a plurality of pixels that are defined
by cross-areas of pixel electrodes 8, cathodes (metal
electrode) 15, and transparent cathodes 16, each of
which are formed in plurality on a glass substrate 1; a
TFT A formed on the glass substrate 1, while drain ter-
minal thereof is electrically connected to the pixel elec-
trodes 8; a hole injection layer (hereinafter, hole injection
layer) 10 as well as a hole transfer layer (hereinafter, hole
transport layer) 11, both formed in layers between the
pixel electrode 8 and the organic light emitting layer 12;
and an electron transfer layer (hereinafter, electron trans-
port layer) 13 as well as an electron injection layer (here-
inafter, electron injection layer) 14, both formed in layers
between the organic light emitting layer 12 and a metal
common electrode 15.

[0006] The TFT A comprised a semiconductor layer 2
which is formed on an area of glass substrate 1 and is
consisted of source/drain areas 2a, 2b and channel area
2c; a gate insulation film 3 formed on the whole area of
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glass substrate 1 including a semiconductor layer 2; and
a gate electrode 4 formed on the gate insulation film 3
over the channel area 2c.

[0007] Here, boundary between the source/drain are-
as 2a, 2b and the channel area 2c was aligned to positive
edge of the gate electrode 4.

[0008] In addition, an inter-layer insulation film 5 was
formed on the TFT A for opening source area 2a and
drain area 2b, to allow electrode lines 6 to be connected
electrically to the source/drain areas 2a, 2b through
openings of the inter-layer insulation film 5.

[0009] Further, a leveling insulation film 7 for opening
the electrode lines 6 which is electrically connected to
drain area 2b, was formed at front surface of the inter-
layer insulation film 5 inclusive of the electrode lines 6.
[0010] On the leveling insulation film 7, a pixel elec-
trode 8 was formed which is electrically connected to
drain area 2b of the TFT A through openings of the lev-
eling insulation film 7.

[0011] An insulation film 9 was formed for burying a
part of pixel electrode 8 between the neighboring pixel
electrodes 8.

[0012] An holeinjection layer 10, a hole transport layer
11, an organic light emitting layer 12 of any one of R, G,
B, anelectron transportlayer 13, and an electroninjection
layer 14 were formed successively on the pixel electrode
8.

[0013] The common electrodes 15, 16 are consisted
of metal common electrode 15 and transparent common
electrode 16, both formed on the electron injection layer
14, whereby a protective film 17 was formed on the trans-
parent common electrode 16.

[0014] A description of the manufacturing process of
a conventional light emitting device is given below mak-
ing reference to FIG 2.

[0015] FIGS. 2a to 2d show process of manufacturing
a conventional light emitting device.

[0016] Referring to FIG 2a, a semiconductor layer 2 to
be used as an activation layer for TFT was formed on a
glass substrate 1 utilizing a polycrystalline silicone, etc.,
and then, the semiconductor layer 2 is patterned in a
manner that only the area designed for the TFT remains.
[0017] Then, a gate electrode 4 was formed by patter-
ing conductive film of the gate electrode in a manner that
the conductive film remains on an area of the patterned
semiconductor layer 2, after a gate insulation film 3 and
a conductive film of the gate electrode have been formed
successively in layers.

[0018] The source/drain areas 2a, 2b of TFT were
formed by injecting dopants such as B, P, etc. into sem-
iconductor layer 2, and masking the same with gate elec-
trode 4 successively, and then, heat-treating the same,
whereby semiconductor 2 with no injected dopant was
in channel area 2c.

[0019] After that, an inter-layer insulation film 5 was
formed at front surface, and contact holes were formed
by selectively removing the inter-layer insulation film 5
and the gate insulation film 3, so that the source/drain
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areas 2a, 2b of the TFT were exposed.

[0020] Then, a first metal film having a thickness to
sufficiently bury the contact holes was formed, and elec-
trode lines 6 to be connected electrically to the source/
drain areas 2a, 2b were formed by selectively removing
the first metal film such that the metal film remained only
at contact holes and adjacent areas thereof.

[0021] Successively, the front surface was leveled by
forming a leveling insulation film 7 at front surface, and
contact holes were formed by selectively removing the
leveling insulation film 7 such that electrode lines 6 con-
nected to drain area 2b were exposed. After that, a sec-
ond metal film made of metals with high reflexivity and
work function such as Cr, Al, Mo, Ag, Au, etc. was added
to the front surface.

[0022] Here, a second metal film was formed also in
contact holes so that the metal film was connected to
electrode lines 6 at bottom of the contact holes.

[0023] Then, pixel anode or pixel electrode 8 to be con-
nected to lower drain area 2b through electrode line 6
was formed by selectively removing the second metal
film such that the same remained only at pixel parts.
[0024] Referring to FIG 2b, an insulation film 9 was
formed to cover a part of the pixel electrodes 8 between
the neighboring pixel electrodes 8.

[0025] Referring to FIG 2c, a hole injection layer 10
and a hole transport layer 11 were deposited to as com-
mon organic layers, organic light emitting layers 12 for
R, G, B are formed using shadow masks, and then, or-
ganic layers such as electron transport layer 13 and elec-
tron injection layer 14 were formed successively.
[0026] Referring to FIG 2d, after the organic layers (10
to 14) have been formed, a metal common electrode 15
was formed thereon, whereby the metal common elec-
trode 15 was made by addition of A1 in a thickness of
several nm and a successive addition of Ag in a thickness
of several nm to several tens of nm, or of other metals
such as Mg,Ag4.,, etc. in a thickness of several nm to
several tens of nm.

[0027] Inaddition, atransparent common electrode 16
was formed on the metal common electrode 15 using a
transparent conductive material such as ITO, 1ZO, etc.
[0028] Finally, a protective film 17 for protection of the
organic layers (10 to 14) from oxygen, humidity, etc. was
formed and then installed using a sealant and a trans-
parent substrate, with which step a top-emission type
active matrix organic light emitting device was complet-
ed.

[0029] Inatop-emissiontype active matrix organiclight
emitting device as above, light generated by recombina-
tion of holes and electrons at organic light emitting layers
was emitted through metal cathode 5, in contrast to a
bottom-emission type organic light emitting device,
wherein light was emitted from bottom of the substrate.
Accordingly, thickness of a metal film to be used as a
metal common electrode 15 in such a bottom-emission
type organic light emitting device could not be sufficiently
thick and was limited generally to several nm to several
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tens of nm to secure a desirable transmission rate.
[0030] However, as a large amount of current flows
continuously through the metal common electrode 15 in
an organic light emitting device, a short by heat or oxidi-
zation could occur if the metal common electrode 15 was
not sufficiently thick.

[0031] In particular, in cases where Ag was used for
the metal common electrode 15, lumping could occur due
to migration of Ag atoms, leading to reduced lifetime and
decreasing of reliability of the product.

[0032] Ontheotherhand, ifthickness ofthe metal com-
mon electrode 15 was increased to 10nm~15nm, or even
to 20nm, to solve the above problems with lifetime short-
ening and reliability decrease, the transmission rate fell
rapidly and the emitting efficiency was reduced substan-
tially.

[0033] On the other hand, FIGS. 3 and 4 show an or-
ganic light emitting display which comprises a pad part
formed with an organic light emitting device electrically
connected to a wiring to drive the organic light emitting
device.

[0034] FIG 3 is a plane view of a conventional organic
light emitting display, and FIG 4 is a sectional view of the
organic light emitting display shown in FIG 3 taken along
area X~X'.

[0035] Referring to FIG 3, the conventional organic
light emitting device 300 was formed with a pixel circuit
part 308 on which a plurality of pixels (not shown) are
positioned, and a wiring part 306 electrically connected
to the pad part 304 to drive the organic light emitting
device.

[0036] In addition, a cathode electrode 310, which is
a common electrode for applying voltages to a ground
power source, was formed on the wiring part 306 elec-
trically connected to the pad part 304.

[0037] More specifically, the conventional organic light
emitting device 400 as shown in FIG 4, was formed with
a gate insulation film 403 for insulating a gate electrode
on the substrate 302, and a inter-layer insulation film 405
for opening a source area(not shown) and a drain area
(not shown). In addition, on the upper side of the inter-
layer insulation film 405 was formed a leveling insulation
film 407 for leveling the upper surface of the inter-layer
insulation film 405, and the wiring part 306 was formed
so as to apply voltages to the ground power source to
electrically connect the inter-layer insulation film 405 to
the pad part 304 through a contact hole P1 of the leveling
insulation film 407.

[0038] In addition, the cathode electrode 310 being a
common electrode was formed to be electrically connect-
ed to the wiring part 306 exposed through the contact
hole P1, and to cover a hole injection layer 411, a hole
transport layer 413, a light emitting layer 414, an electron
transport layer 415, and an electron injection layer 417.
[0039] Finally, a protective film 419 for preventing
moisture and oxygen from being penetrated was formed
on the upper side of the cathode electrode 310.

[0040] In the conventional organic light emitting dis-
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play 300, 400 thusly constructed, a great amount of cur-
rent flew continuously through the cathode electrode 310
being a common electrode electrically connected to the
wiring part 306 due to the characteristic of the organic
light emitting device. At this time, there occurred a prob-
lem that in a case where a great amount of current flew
continuously through the cathode electrode 310 formed
thin, the cathode electrode 310 became short or oxidized
due to heat generated by the current Accordingly, there
occurred a problem that the lifetime of organic light emit-
ting device is shorted, the trustworthy of organic light
emitting device is dropped.

SUMMARY OF THE INVENTION

[0041] Accordingly, an aspect of the present invention
is to solve at least the problems and disadvantages of
the related art.

[0042] In accordance with one aspect of the present
invention, a light emitting device comprises a substrate
comprising a thin film transistor, a first electrode formed
on the substrate and electrically connected to a thin film
transistor, a light emitting part formed on the first elec-
trode, a second electrode formed on the light emitting
part, and an auxiliary common electrode formed on a
partial area of the second electrode, the partial area in-
cluding a part of a non-emitting area.

[0043] In accordance with another aspect of the
presentinvention, a method of manufacturing a light emit-
ting device comprises preparing a substrate comprising
a thin film transistor, forming on the substrate a first elec-
trode electrically connected to the thin film transistor,
forming a light emitting part on the first electrode, forming
a second electrode on the light emitting part, and forming
an auxiliary common electrode on a partial area of the
second electrode, the partial area including a part of a
non-emitting area.

[0044] At this time, the light emitting device further
comprises an insulation film formed on the first electrode,
a part of the insulation film being open between the first
electrode and the light emitting part. On the other hand,
the auxiliary common electrode may be formed on an
upper side or lower side of the second electrode. In ad-
dition, the thickness of the second electrode may be less
than the thickness of the auxiliary common electrode. In
addition, the resistance of the auxiliary common elec-
trode is less than the resistance of the second electrode.
Meanwhile, the first electrode and the second electrode
may be an anode electrode and a cathode common elec-
trode, respectively.

[0045] In accordance with still another aspect of the
present invention, a light emitting display comprises a
substrate, a pixel circuit part comprising a light emitting
part formed between a first electrode and a second elec-
trode located on the substrate, a wiring part formed to be
electrically connected to the second electrode, an insu-
lation film formed on the wiring part and formed with a
contact hole which is formed by exposing a part of the
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wiring part, the contact hole connecting electrically the
second electrode and the wiring part, and an auxiliary
common electrode formed on the second electrode, the
auxiliary common electrode located on the same line as
the contact hole.

[0046] In accordance with yet still another aspect of
the presentinvention, an method of manufacturing a light
emitting display comprises preparing a substrate, form-
ing a pixel circuit part comprising a light emitting part
formed between a first electrode and a second electrode
located on the substrate, forming a wiring part to be elec-
trically connected to the second electrode, forming an
insulation film formed on the wiring part and formed with
a contact hole which is formed by exposing a part of the
wiring part, the contact hole connecting electrically the
second electrode and the wiring part, and forming an
auxiliary common electrode on the second electrode to
be located on the same line as the contact hole.

[0047] In accordance with yet still another aspect of
the present invention, a light emitting display comprises
a substrate, a pixel circuit part comprising a light emitting
part formed between a first electrode and a second elec-
trode located on the substrate, a wiring part formed to be
electrically connected to the second electrode, an insu-
lation film formed on the wiring part and formed with one
and more contact holes which are formed by exposing a
part of the wiring part, the contact hole connecting elec-
trically the second electrode and the wiring part, and an
auxiliary common electrode formed on the second elec-
trode to correspond to one and more of the contact holes
in a longitudinal direction of the wiring part.

[0048] In accordance with yet still another aspect of
the present invention, a method of manufacturing a light
emitting display comprises preparing a substrate, form-
ing a pixel circuit part forming a pixel circuit part compris-
ing a light emitting part formed between a first electrode
and a second electrode located on the substrate, forming
a wiring part to be electrically connected to the second
electrode, forming an insulation film formed on the wiring
part and formed with one and more contact holes which
are formed by exposing a part of the wiring part, the con-
tact hole connecting electrically the second electrode and
the wiring part, and forming an auxiliary common elec-
trode on the second electrode to correspond to one and
more of the contact holes in a longitudinal direction of
the wiring part.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] The invention will be described in detail with
reference to the following drawings in which like numerals
refer to like elements.

[0050] FIG 1 is a sectional view of a conventional or-
ganic light emitting device.

[0051] FIG 1 is a sectional view of a conventional or-
ganic light emitting device.

[0052] FIGS. 2a to 2d show the process of manufac-
turing a conventional light emitting device.
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[0053] FIG 3 is a plane view of a conventional organic
light emitting device.

[0054] FIG 4 is a sectional view of the organic light
emitting device shown in FIG 3 taken along area X~X'.

[0055] FIG 5 is a sectional view of a light emitting de-
vice in accordance with an embodiment of the present
invention.

[0056] FIG 6 is a plane view of a light emitting device
in accordance with an embodiment of the present inven-
tion.

[0057] FIGS. 7a to 7f show the process of manufac-
turing a light emitting device in accordance with an em-
bodiment of the present invention.

[0058] FIGS. 8aand8bare plane views oflight emitting
devices in accordance with other embodiments of the
present invention.

[0059] FIG9is a plane view of an organic light emitting
display in accordance to an embodiment of the present
invention.

[0060] FIG 10 is a sectional view of the organic light
emitting display shown in FIG 9 taken along area Y~Y".
[0061] FIG 11 is a plane view of an organic light emit-
ting display in accordance to another embodiment of the
present invention.

[0062] FIG 12 is a sectional view of the organic light
emitting display shown in FIG 11 taken along area Z~Z'.
[0063] FIG 13 is a plane view of an organic light emit-
ting display in accordance to still another embodiment of
the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0064] Preferred embodiments of the present inven-
tion will be described in a more detailed manner with
reference to the drawings.

[0065] <1. Light emitting device>

[0066] FIG 5 is a sectional view of a light emitting de-
vice in accordance with an embodiment of the present
invention.

[0067] Asshown inthe drawing, a light emitting device
in accordance with an embodiment of the present inven-
tion comprises a light emitting layer 32 to be formed in a
plurality of pixels that are defined by the cross-areas of
anodes 28 and cathodes 35, each of which is formed in
plurality on a glass substrate 21; a TFT B formed on the
glass substrate 21, while drain terminal thereof is elec-
trically connected to the anodes 28; and an auxiliary com-
mon electrode 37 with a prescribed thickness which is
formed on areas other than the pixel parts that are non-
emitting areas inclusive of TFT B, and is electrically con-
nected to the cathodes 35. The auxiliary common elec-
trode 37 functions to prevent eventual heat shorts caused
by a continuous flow of large amount of electric current
through the cathode common electrode 35 as well as
eventual oxidization of the cathode common electrode
35.

[0068] The TFT B comprises a semiconductor layer 32
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which is formed on an area of the glass substrate 21 and
is consisted of source/drain areas 22a, 22b and channel
area 2c; a gate insulation film 23 formed on the whole
area of the glass substrate 21 including the semiconduc-
tor layer 22; and a gate electrode 24 formed on the gate
insulation film 23 over the channel area 22c.

[0069] Here, boundary between the source/drain are-
as 22a, 22b and the channel area 22c is aligned to pos-
itive edge of the gate electrode 24.

[0070] In addition, an inter-layer insulation film 25 is
formed on the TFT B for opening source area 22a and
drain area 22b, to allow the electrode lines 26 to be con-
nected electrically to the source/drain areas 22a, 22b
through openings of the inter-layer insulation film 25.
[0071] Further, aleveling insulation film 27 for opening
the electrode lines 26 which is electrically connected to
drain area 22b, is formed at front surface of the inter-
layer insulation film 25 inclusive of the electrode lines 26.
[0072] On the leveling insulation film 27, an anode 28
is formed which is electrically connected to drain area
22b of the TFT B through openings of the leveling insu-
lation film 27.

[0073] An insulation film 29 is formed on parts of the
anode 28 and of the leveling insulation film 27. And a
hole injection layer 30 and a hole transport layer 31 are
formed successively in layers on the anode 28 and the
insulation film 27, while emitting layers 32 of R, G, B are
formed on pixel part of the hole transport layer 31.
[0074] electron transport layer 33 and electron injec-
tion layer 34 are formed on the R, G, B emitting layers
32 and the hole transport layer 31, whereby the insulation
film 29 functions as insulation barrier between the R, G,
B emitting layers 32 and the adjacent to other R, G, B
emitting layers 32.

[0075] Further, a cathode common electrode 35 is
termed on the electron injection layer 34, and an auxiliary
common electrode 37 is formed in stripe form on non-
emitting area of the cathode common electrode 35 other
than the pixel area where light emitting layer 32 is formed.
[0076] Here, the cathode common electrode 35 is pref-
erably made of Ag or MgxAgl-x in a thickness of
1nm~5nm, while the auxiliary common electrode 37 is
preferably made of a material having a resistance lower
than that of the cathode common electrode 35, such as
Al, in a thickness larger than that of the cathode common
electrode 35, preferably 8nm~20nm. By minimizing thick-
ness of the cathode common electrode 35 as above, ray
of light emitted from the emitting layer 32 can be trans-
mitted to a direction opposite to the glass substrate 21,
thus, this type of light emitting device is called a top-
emission type light emitting device.

[0077] Since the auxiliary common electrode 37 is
formed on non-emitting area of the cathode common
electrode 35 including the TFT B, opening ratio of the
emitting area is not affected thereby, and thus, the trans-
mission rate can be enhanced.

[0078] Furthermore, since the auxiliary common elec-
trode 37 has a larger thickness and a lower resistance
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than the cathode common electrode 35, most of electric
current of the cathode common electrode 35 is taken
over by the auxiliary common electrode 37, so that heat
shorts as well as lumps caused by migration of Ag atoms
can be prevented. As a result, terming the auxiliary com-
mon electrode 37 on the cathode common electrode 35
allows for lowering surface resistance.

[0079] As shown in FIGS. 5 and 6, and more particu-
larly in FIG 6, in a light emitting device in accordance with
an embodiment of the present invention, a cathode com-
mon electrode 35 is fomned on a substrate 21 inclusive
of R, G, B emitting parts (30 to 34), and an auxiliary com-
mon electrode 37 is formed in stripe form on non-emitting
area of the cathode common electrode 35 other than the
pixel area where light emitting layer 32 is formed. Ac-
cordingly, the auxiliary common electrode 37 does not
affect opening ratio of the light emitting layer 32, and heat
shorts as well as lumps caused by migration of Ag atoms
can be prevented, as most of electric current of the cath-
ode common electrode 35 is taken over by the auxiliary
common electrode 37.

[0080] Here,the R, G, B emitting parts (30 to 34) com-
prise organic light emitting layers that emit light from or-
ganic materials as described above. However, the
present invention is not limited thereto, but rather can
comprise inorganic light emitting layers that emit light
from inorganic materials, as well. If the R, G, B emitting
parts (30 to 34) comprise organic light emitting layers,
the light emitting device is called an organic light emitting
device, and if these parts comprise inorganic light emit-
ting layers, the light emitting device is called an inorganic
light emitting device, or simply, a light emitting device.
[0081] Adescription of method of manufacturing a light
emitting device in accordance with the present invention
is given below, making reference to FIGS. 7a to 7f.
[0082] FIGS. 7a to 7f show the process of manufac-
turing a light emitting device in accordance with an em-
bodiment of the present invention.

[0083] Referring to FIG 7a, a semiconductor layer 22
to be used as an activation layer for TFT is formed on a
glass substrate 21 utilizing a polycrystalline silicone, etc.,
and then, the semiconductor layer 22 is patterned in a
manner that only the area designed for the TFT remains.
[0084] Then, agate electrode 24 is formed by pattering
material of the gate electrode in a manner that the ma-
terial remains on an area of the patterned semiconductor
layer 22, after a gate insulation film 23 and the material
of gate electrode have been formed successively in lay-
ers.

[0085] The source/drain areas 22a, 22b of TFT are
formed by injecting dopants such as P, B, etc. into sem-
iconductor layer 22, and masking the same with gate
electrode 24 successively, and then, heat-treating the
same.

[0086] After that, an inter-layer insulation film 25 is
formed at the front surface, and contact holes are formed
by selectively removing the inter-layer insulation film 25
and the gate insulation film 23, so that the source/drain
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areas 22a, 22b of TFT B are exposed.

[0087] Then, a first metal film having a thickness to
sufficiently bury the contact holes is formed, and elec-
trode lines 26 to be connected electrically to the source/
drain areas 22a, 22b are formed by selectively removing
the first metal film such that the metal film remains only
at contact holes and adjacent areas thereof.

[0088] Successively, the front surface is leveled by
forming a leveling insulation film 27 at the front surface,
and contacts holes are formed by selectively removing
the leveling insulation film 27 such that electrode lines
26 connected to the drain area 22b are exposed. After
that, a second metal film made of metals with a high re-
flexivity and work function such as Cr, Al, Mo, Ag, Au,
etc. is added to the front surface.

[0089] Here, a second metal film is formed also in con-
tact holes so that the metal film is connected to the elec-
trode lines 26 at bottom of the contact holes.

[0090] Then, pixel anode or anode 28 is formed by
selectively removing the second metal film such that the
same remains only at pixel parts.

[0091] Referring to FIG 7b, an insulation film 29 is
formed to cover parts of the anodes 28 and the insulation
film 27.

[0092] Referringto FIG 7c, common organiclayers are
formed by adding a hole injection layer 30 and a hole
transport layer 31 successively. Light emitting layers 32
for R, G, B are formed using shadow masks, and then,
light emitting parts (30 to 34) are generated by forming
electron transport layer 33 and electron injection layer
34 thereon.

[0093] Referring to FIG. 7d, a cathode common elec-
trode 35 is formed on the electron injection layer 34,
whereby the cathode common electrode 35 is made by
addition of Ag or Mg,Ag_,, in a thickness of 1~5mn.
[0094] ReferringtoFIG. 7e, the auxiliary common elec-
trode 37 is formed on areas other than the pixel parts
including TFT B utilizing a shadow mask 36 with a stripe
pattern through a vacuum affixation process, whereby
the auxiliary common electrode 37 is made of a material
having a resistance lower than that of the cathode com-
mon electrode 35, such as AL, and having a thickness
larger than that of the cathode common electrode 3 5,
such as 10~15nm.

[0095] Referring to FIG. 7f, a protective film 38 for pro-
tection of the R, G, B emitting layers (30 to 34) from ox-
ygen, humidity, etc. is formed and then installed using a
sealant 39 and a transparent substrate 40, with which
step a an active matrix organic light emitting device in
accordance with an embodiment of the present invention
is completed.

[0096] Here, the R, G, B emitting parts (30 to 34) com-
prise organic light emitting layers that emit light from or-
ganic materials as described above. However, the
present invention is not limited thereto, but rather can
comprise inorganic light emitting layers that emit light
from inorganic materials, as well.

[0097] A light emitting panel for mobile phones, com-
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puters, HDTV, etc. can be produced using the above light
emitting device by combining the same with a circuit
board and a control part.

[0098] Since the auxiliary common electrode 37 is
formed on non-emitting area of the cathode common
electrode 35 including the TFT B, opening ratio of the
emitting area is not affected thereby, and thus, the trans-
mission rate can be enhanced.

[0099] Although the above description refers to one
embodiment of the present invention and the accompa-
nying drawings, the presentinvention is not limited there-
to.

[0100] Although the auxiliary common electrode 37 is
described above to be formed on non-emitting area in-
cluding TFT B or on areas other than pixel area, it can
also be formed on light emitting area including organic
light emitting layers 32 or on pixel area. In such cases,
the organic light emitting layers 32 can be extended to
the TFT and the auxiliary common electrode 37 can be
formed at the extended edge for the purpose of maximiz-
ing the opening rate.

[0101] Inthe above description, the auxiliary common
electrode 37 has a thickness larger than that of the cath-
ode common electrode 35. However, thickness of the
auxiliary common electrode 37 can also be the same as
or even smaller than that of the cathode common elec-
trode 35, i.e. thickness of the auxiliary common electrode
37 can take any value that allows the cathode common
electrode 35 to have a minimal thickness and, atthe same
time, to resist the heat generated by flow of electric cur-
rent through the cathode common electrode 35.

[0102] In the above description, the auxiliary common
electrode 37 is made of Al, which has a lower resistance
than that of the cathode common electrode 35. However,
the auxiliary common electrode 37 can also be made of
amaterial same as that of the cathode common electrode
35. In such case, since the same material is used for both
the auxiliary common electrode 37 and the cathode com-
mon electrode 35, the cathode common electrode 35 can
be formed without use of a shadow mask in the vacuum
affixation process, and the auxiliary common electrode
37 can be formed in the same chamber. Accordingly, the
manufacturing process can be simplified. As a result,
forming the auxiliary common electrode 37 having the
same material as that of the cathode common electrode
35 on the cathode common electrode 35 allows for low-
ering surface resistance. As such, the present invention
covers all embodiments or modifications to be imple-
mented currently or in the future.

[0103] Inthe above description, the auxiliary common
electrode 37 is formed horizontal to R, G, B organic light
emitting layers as shown in FIGS. 6 and 8a. However,
the auxiliary common electrode 37 can also be formed
vertical to R, G, B emitting layers as shown in FIG 8b. In
this latter case, the R, G, B emitting layers shall preferably
be formed lengthwise.

[0104] The cathode common electrode 35 and the aux-
iliary common electrode 37 are made of any one of Ag,
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Al, Au, Cu, Mg, Cr, Mo, LiF, ITO, and IZO, or an alloy of
these materials. In particular, the transmission rate can
be maximized by forming the cathode common electrode
35 with transparent electrodes such as ITO, 1ZO, etc.
Further, thickness of the cathode common electrode 35
can be minimized at least to 1nm using LiF and the like.
[0105] Although the present invention has been ex-
plained above referring to an active matrix organic light
emitting device, the present invention can also provide
a heat prevention for a top-emission type passive matrix
organic light emitting device by forming a low resistance
auxiliary common electrode at upper part or at lower part
of acathode. Furthermore, the presentinvention can also
provide bottom-emission type active matrix organic light
emitting device wherein transparent electrodes such as
ITO, 1ZO, and ITZO are used as anodes 28.

[0106] In the above description, a protective film 38, a
sealant 39, and a transparent substrate 40 are formed
on the cathode common electrode 35 and the auxiliary
common electrode 37. However, it is also possible that
the protective film 38 is not formed on the cathode com-
mon electrode 35 and the auxiliary common electrode
37, and the transparent substrate is attached by a sealant
to the glass substrate 21, in which case, a moisture ab-
sorbent for removal of humidity and oxygen shall prefer-
ably be included inside.

[0107] Inthe above description, an anode 28 is formed
on the leveling insulation film 27, a hole injection layer
30 is formed on the anode 28, and a cathode common
electrode 35 is formed on the electron injection layer 34.
However, itis also possible that a cathode common elec-
trode 35 is formed on the leveling insulation film 27, an
electron injection layer 34 is formed on the cathode com-
mon electrode 35, and an anode 28 is formed on the hole
injection layer 30. In this way, the emitting efficiency can
be enhanced at a minimal affection of the opening rate
by changing the driving manner or by changing the elec-
trode material while a light emitting device emits light to
one or two directions.

[0108] The auxiliary common electrode 37 has been
described above as being formed at upper part of the
cathode common electrode 35 in non-emitting area, for
simplicity of the explanation. However, the present in-
vention is not limited thereto, but rather, comprises an
auxiliary common electrode 37 formed at lower part of
the cathode common electrode 35 as well, although such
case is not shown in the drawings.

[0109] <2. light emitting display>

[0110] On the other hand, FIGS. 9 and 10 show an
organic light emitting display in accordance with the
present invention, which includes a pad part on which
organic light emitting devices are formed to be electrically
connected to a wiring to drive the organic light emitting
devices.

[0111] FIG9is a plane view of an organic light emitting
display in accordance with an embodiment of the present
invention, and FIG. 10 is a sectional view of the organic
light emitting display shown in FIG. 9 taken along area
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Y~Y'.

[0112] Firstly,as shownin FIG. 9, an organic light emit-
ting display 900 which is an example of the present in-
vention is defined with a pixel circuit part 908 (not shown)
located on a substrate 902 and having a plurality of pixels
903, and a wiring part 906 formed to be electrically con-
nected to a pad part 904 to drive the organic light emitting
devices.

[0113] In addition, on the wiring part 906 electrically
connected to the pad part 904 there is formed a cathode
common electrode 910 which is a second electrode to
apply voltages to a ground voltage source.

[0114] Atthis time, in the organic light emitting display
900 in accordance to the present invention, an auxiliary
common electrode 912 is formed on the upper side of
the cathode common electrode 910 so as to be located
on the same line as the wiring part 906 exposed through
a contact hole P1.

[0115] More specifically, as shown in FIG. 10, in the
organic light emitting display 1000 in accordance with
the present invention, on the substrate 902 is formed a
gate insulation film 903 for insulating the gate electrode,
and ainter-layer insulation film 1005 for opening a source
area(not shown) and a drain area(not shown).

[0116] In addition, on the upper side of the inter-layer
insulation film 1005 there is formed a leveling insulation
film 1007 for leveling the surface. And, the wiring part
906 connects electrically the inter-layer insulation film
1005 to the pad part 904 through the contact hole P1 of
the leveling insulation film 1007, and is formed to apply
voltages to the ground voltage source.

[0117] At this time, the wiring part 906 is formed of
either of a gate electrode material or data line electrode
material, wherein it is formed of a data line electrode ma-
terial to apply data signals.

[0118] Inaddition, the cathode common electrode 910,
which is a second electrode, is formed to be electrically
connected to the wiring part 906 and to cover a hole in-
jection layer 1011, a hole transport layer 1013, a light
emitting layer 1014, an electron transport layer 1015, an
electron injection layer 1017. And, the auxiliary common
electrode 912 is formed on the upper side of the cathode
common electrode 910 to be located on the same line
as the wiring part 906 exposed through the contact hole
P1 of the leveling insulation film 1007 for leveling.
[0119] Preferably, the auxiliary common electrode 912
is connected up to the wiring part 906 exposed through
the contact hole P1 and formed on the upper side of the
cathode common electrode 910, and thus it is formed to
reach a non-emitting area P2 of the pixel circuit part 908.
[0120] Atthistime, the cathode common electrode 910
and auxiliary common electrode 912 is formed of any one
of Ag, Al, Au, Cu, Mg, Cr, Mo, LiF, ITO, and 1ZO, or an
alloy thereof, wherein the material of the auxiliary com-
mon electrode 912 is preferably formed of a component
having a resistance lower than that of the cathode elec-
trode 910.

[0121] Finally, a protective film 1019 is formed on the
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upper side of the auxiliary common electrode 912 to pre-
vent moisture and oxygen from being penetrated
[0122] As such, in the organic light emitting display
900, 1000 in accordance with the present invention, al-
though a great amount of current flows continuously
through the cathode common electrode 910 electrically
connected to the wiring part 906 due to the characteristic
of the organic light emitting device, the auxiliary common
electrode 912 is connected up to the wiring part 906 ex-
posed through the contact hole P1 and formed on the
upper side of the cathode electrode 910 to thereby reach
the non-emitting area P2 of the pixel circuit part 908, and
this allows for lowering surface resistance of the cathode
common electrode 910.

[0123] Therefore, it is possible to prevent the device
from becoming short or oxidized due to heat generated
when a great amount of current flows continuously, and
thus life span of the device can be extended and reliability
of the device can be improved.

[0124] Onthe other hand, the surface resistance of the
cathode common electrode electrically contacting the
wiring part can be decreased by changing the structure
of the auxiliary common electrode of the organic light
emitting display in accordance with the presentinvention.
[0125] FIG. 11 is a plane view of an organic light emit-
ting display in accordance with another embodiment of
the present invention, and FIG. 12 is a sectional view of
the organic light emitting display shown in FIG. 11 taken
along area Z~Z'.

[0126] As shown in FIG. 11, an organic light emitting
display 1100 in accordance with the present invention
comprises a substrate 1102, a pixel circuit part 1108(not
shown) having a plurality of pixels(not shown), a wiring
part 1106 formed to be electrically connected to a pad
part 1104, and a cathode common electrode 1110 which
is a second electrode, similarly to the organic light emit-
ting display(300 of FIG. 3) illustrated above with refer-
ence to FIG 3.

[0127] The systemic relation and each operation of
components in the organic light emitting display 1110 in
accordance with the presentinvention are similarto those
of the organic light emitting display 300 illustrated above
withreference to FIG 3, and thus their detailed description
will be omitted

[0128] Here, in the organic light emitting display 1100
in accordance with the present invention, an auxiliary
common electrode 1112 corresponds to one or more of
contact holes P1 in the longitudinal direction of the wiring
part 1106 to be formed on the upper side of the cathode
common electrode 1110.

[0129] More specifically, in the organic light emitting
display 1200 as shown in FIG 12, on the substrate 1102
is formed a gate insulation film 1203 for insulating the
gate electrode, and a inter-layer insulation film 1205 for
opening a source area(not shown) and a drain area(not
shown). And, a leveling insulation film 1207 is formed on
the upper side of the inter-layer insulation film 1205 to
flatten the surface, and a wiring part 1106 is formed to
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apply voltages to a ground voltage source to electrically
connect the inter-layer insulation film 1205 to the pad
part 1104 through a contact hole P1 of the leveling insu-
lation film 1207. Atthis time, the wiring part 1106 is formed
of either of a gate electrode material or data line electrode
material, wherein it is formed of a data line electrode ma-
terial to apply data signals.

[0130] Inaddition, a cathode common electrode 1110,
which is a second electrode to give an electrical connec-
tion with the wiring part 1106, is formed to cover a hole
injection layer 1211, a hole transport layer 1213, a light
emitting layer 1214, an electron transport layer 1215, and
anelectroninjectionlayer 1217, and an auxiliary common
electrode 1112 is formed on the upper side of the cathode
electrode 1110 to correspond to one or more of contact
holes P1 in the longitudinal direction of the wiring part
1206. Preferably, the auxiliary common electrode 1112
is formed on the upper side of the cathode common elec-
trode 1110 to correspond to the whole area P5 of the
wiring part 1206.

[0131] At this time, the cathode common elechode
1110 and auxiliary common electrode 1112 is formed of
any one of Ag, Al, Au, Cu, Mg, Cr, Mo, LiF, ITO, and 12O,
or an alloy thereof wherein the material of the auxiliary
common electrode 1112 is preferably formed of a com-
ponent having aresistance lower than that of the cathode
electrode 1110.

[0132] A protective film 1219 to be formed hereinafter
is prepared in the same sequential process as that of the
protective film 1019 of the organic light emitting display
illustrated above with reference to FIG 10, and the de-
tailed description will be omitted.

[0133] As such, in the organic light emitting display
1100,1200 in accordance with the present invention, al-
though a great amount of current flows continuously
through the cathode electrode 1110, which is a common
electrode, electrically connected to the wiring part 1206
due to the characteristic of the organic light emitting de-
vice similarly to the organic light emitting displays 900,
1000 illustrated above with reference to FIGS. 9 and 10,
the auxiliary common electrode 1112 is formed on the
upper side of the cathode common electrode 1110 to
correspond to the whole area P3 of the wiring part 1206
in the longitudinal direction of the wiring part 1206, and
this allows for lowering surface resistance of the cathode
common electrode 1110. Therefore, it is possible to pre-
vent the device from becoming short or oxidized due to
heat generated when a great amount of current flows
continuously, and thus life span of the device can be ex-
tended and reliability of the device can be improved.
[0134] Onthe other hand, the surface resistance of the
cathode common electrode electrically contacting the
wiring part may be further decreased by changing the
structure of the auxiliary common electrode of the organic
light emitting display in accordance to the present inven-
tion, and this will be descnbed below with reference to
FIG 13, which illustrates another embodiment of the
present invention.
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[0135] FIG 13 is a plane view of an organic light emit-
ting display in accordance with another embodiment of
the present invention. Firstly, an organic light emitting
display in accordance with the present invention is con-
figured similar to the organic light emitting display illus-
trated above with reference to FIGS. 9 and 11.

[0136] As shown in FIG 13, an organic light emitting
display 1300 in accordance with the present invention
comprises a substrate 1302, a pixel circuit part 1308(not
shown) having a plurality of pixels 1303, a wiring part
1306 formed to be electrically connected to a pad part
1304, and a cathode common electrode 1310 which is a
second electrode, similarly to the organic light emitting
display(900 of FIG 9, 1100 of FIG 11) illustrated above
with reference to FIGS. 9 and 11.

[0137] The systemic relation and each operation of
components in the organic light emitting display 1300 in
accordance with the presentinvention are similar to those
of the organic light emitting displays 900, 1100 illustrated
above with reference to FIGS. 9 and 10, and thus their
detailed description will be omitted.

[0138] Here, in the organic light emitting display 1300
in accordance with the present invention, an auxiliary
common electrode 1312 is formed on the upper side of
the cathode common electrode 1310 to correspond to
the whole area P3 of the wiring part 1306 in the longitu-
dinal direction of the wiring part 1306, and another aux-
iliary common electrode 1321 is further formed on the
upper side of cathode common electrode 1310 to be lo-
cated on the same line as a contact hole P1, while being
connected to the auxiliary common electrode 1312. At
this time, the auxiliary common electrode 1321 is formed
even on the non-emitting area P2 of the pixel circuit part
1308.

[0139] As such, in the organic light emitting display
1300 in accordance with the present invention, although
a great amount of current flows continuously through the
cathode common electrode 1310 electrically connected
to the wiring part 1306 due to the characteristic of the
organic light emitting device similarly to the organic light
emitting displays 900, 1000, 1100, 1200 illustrated above
with reference to FIGS. 9 to 12, the auxiliary common
electrode 1312 is formed on the upper side of the cathode
electrode 1310 to correspond to the whole area P3 of the
wiring part 1306 in the longitudinal direction of the wiring
part 1306, and another auxiliary common electrode 1321
is further formed on the upper side of cathode common
electrode 1310 to be located on the same line as the
contact hole P1, while being connected to the auxiliary
common electrode 1312, and this allows for further low-
ering surface resistance of the cathode common elec-
trode 1310. Therefore, it is possible to prevent the device
from becoming short or oxidized due to heat generated
when a great amount of current flows continuously, and
thus life span of the device can be extended and reliability
of the device can be improved.

[0140] The invention being thus described, it will be
obvious that the same may be varied in many ways. Such
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variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifica-
tions as would be obvious to one skilled in the art are
intended to be included within the scope of the following
claims.

Claims
1. Alight emitting device comprising:

a substrate comprising a thin film transistor,

a first electrode formed on the substrate and
electrically connected to the thin film transistor;
a light emitting part formed on the first electrode;
a second electrode formed on the light emitting
part; and

an auxiliary common electrode formed on a par-
tial area of the second electrode, the partial area
including a part of a non-emitting area.

2. The light emitting device of claim 1, further compris-
ing:

an insulation film formed on the first electrode,
a part of the insulation film being open between
the first electrode and the light emitting part,
wherein

the non-emitting area is a area which corre-
sponds to the insulation film except the opened
area.

3. The light emitting device of claim 2, wherein
the auxiliary common electrode is formed on an up-
per side or lower side of the second electrode.

4. The light emitting device of claim 3, wherein
the thickness of the second electrode is less than
the thickness of the auxiliary common electrode.

5. The light emitting device of claim 4, wherein
the resistance of the auxiliary common electrode is
less than the resistance of the second electrode.

6. The light emitting device of claim 1, wherein
the first electrode and the second electrode are an
anode electrode and a cathode common electrode,
respectively

7. The light emitting device of claim 1, wherein
the light emitting part comprises an organic light
emitting layer.

8. The light emitting device of claim 5, further compris-
ing:

a transparent layer formed between the second
electrode and the auxiliary common electrode.

10

15

20

25

30

35

40

45

50

55

10

10.

1.

12,

13.

14.

15.

16.

The light emitting device of claim 8, wherein

the second electrode and the auxiliary common elec-
trode comprise any one of Ag, Al, Au, Cu, Mg, Cr,
Mo, LiF, ITO, 1ZO, or an alloy thereof.

The light emitting device of claim 8, further compris-
ing:

a protective film formed on the second electrode
and the auxiliary common electrode.

A method of manufacturing a light emitting device
comprising:

preparing a substrate comprising a thin film tran-
sistor;

forming on the substrate a first electrode elec-
trically connected to the thin film transistor;
forming a light emitting part on the first electrode;
forming a second electrode on the light emitting
part; and

forming an auxiliary common electrode on a par-
tial area of the second electrode, the partial area
including a part of a non-emitting area.

The method of manufacturing the light emitting de-
vice of claim 11, further comprising:

forming an insulation film between forming the
first electrode and forming the light emitting part,
the insulation film formed on the first electrode,
a part of the insulation film being open between
the first electrode and the light emitting part,
wherein

the non-emitting area is a area which corre-
sponds to the insulation film except the opened
area.

The method of manufacturing the light emitting de-
vice of claim 11, wherein

the forming the auxiliary common electrode compris-
es forming the auxiliary common electrode by a vac-
uum deposition using a shadow mask whose portion
corresponding to the non-emitting area is open.

The method of manufacturing the light emitting de-
vice of claim 13, wherein

the forming the auxiliary common electrode compris-
es forming the auxiliary common electrode on an up-
per side or lower side of the second electrode.

The method of manufacturing the light emitting de-
vice of claim 14, wherein

the thickness of the second electrode is less than
the thickness of the auxiliary common electrode.

The method of manufacturing the light emitting de-
vice of claim 15, wherein



17.

18.

19.

20.

21.

22.

23.

19

the resistance of the auxiliary common electrode is
less than the resistance of the second electrode.

The method of manufacturing the light emitting de-
vice of claim 11, wherein

the first electrode and the second electrode are an
anode electrode and a cathode common electrode,
respectively.

The method of manufacturing the light emitting de-
vice of claim 11, wherein

the light emitting part comprises an organic light
emitting layer.

The method of manufacturing the light emitting de-
vice of claim 16, further comprising:

forming a transparent layer between the second
electrode and the auxiliary common electrode.

The method of manufacturing the light emitting de-
vice of claim 19, wherein

the second electrode and the auxiliary common elec-
trode comprise any one of Ag, Al, Au, Cu, Mg, Cr,
Mo, LiF, ITO, 1ZO, or an alloy thereof.

The method of manufacturing the light emitting de-
vice of claim 20, further comprising:

forming a protective film on the second electrode
and the auxiliary common electrode.

A light emitting display comprising:

a substrate;

a pixel circuit part comprising a light emitting part
formed between a first electrode and a second
electrode located on the substrate;

a wiring part formed to be electrically connected
to the second electrode;

an insulation film formed on the wiring part and
formed with a contact hole which is formed by
exposing a part of the wiring part, the contact
hole connecting electrically the second elec-
trode and

the wiring part; and

an auxiliary common electrode formed on the
second electrode, the auxiliary common elec-
trode located on the same line as the contact
hole.

The light emitting display of claim 22, wherein
the auxiliary common electrode is formed to be con-
nected up to the contact hole.

24. The light emitting display of claim 22, wherein

the auxiliary common electrode is formed on a non-
emitting area of the pixel circuit part.

10

15

20

25

30

35

40

45

50

55

11

EP 1722 425 A2

20

25. A light emitting display comprising:

26.

27.

28.

29.

30.

31.

32.

a substrate;

a pixel circuit part comprising a light emitting part
formed between a first electrode and a second
electrode located on the substrate;

a wiring part formed to be electrically connected
to the second electrode;

an insulation film formed on the wiring part and
formed with one and more contact holes which
are formed by exposing a part of the wiring part,
the contact hole connecting electrically the sec-
ond electrode and the wiring part; and

an auxiliary common electrode formed on the
second electrode to correspond to one and more
of the contact holes in a longitudinal direction of
the wiring part.

The light emitting display of claim 25, wherein
the auxiliary common electrode is formed to corre-
spond to the whole area of the wiring part.

The light emitting display of claim 22, wherein
the wiring part is formed of either of a gate electrode
material or data line electrode material.

The light emitting display of claim 25, wherein
the wiring part is formed of either of a gate electrode
material or data line electrode material.

The light emitting display of claim 22, wherein
the second electrode is a common cathode elec-
trode.

The light emitting display of claim 25, wherein
the second electrode is a common cathode elec-
trode.

An method of manufacturing a light emitting display
comprising:

preparing a substrate;

forming a pixel circuit part comprising a light
emitting part formed between a first electrode
and asecond electrode located on the substrate;
forming a wiring part to be electrically connected
to the second electrode;

forming an insulation film formed on the wiring
part and formed with a contact hole which is
formed by exposing a part of the wiring part, the
contact hole connecting electrically the second
electrode and the wiring part; and

forming an auxiliary common electrode on the
second electrode to be located on the same line
as the contact hole.

The method of manufacturing the light emitting dis-
play of claim 31, wherein
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the forming the auxiliary common electrode compris-
es forming the auxiliary common electrode so that
the auxiliary common electrode is formed to be con-
nected up to the contact hole.

The method of manufacturing the light emitting dis-
play of claim 31, wherein

the forming the auxiliary common electrode compris-
es forming the auxiliary common electrode on a non-
emitting area of the pixel circuit part.

An method of manufacturing a light emitting display
comprising:

preparing a substrate;

forming a pixel circuit part comprising a light
emitting part formed between a first electrode
and asecond electrode located on the substrate;
forming a wiring part to be electrically connected
to the second electrode;

terming an insulation film formed on the wiring
partand formed with one and more contact holes
which are formed by exposing a part of the wiring
part, the contact hole connecting electrically the
second electrode and the wiring part; and
forming an auxiliary common electrode on the
second electrode to correspond to one and more
of the contact holes in a longitudinal direction of
the wiring part.

The method of manufacturing the light emitting dis-
play of claim 34, wherein

the forming the auxiliary common electrode compris-
es forming the auxiliary common electrode to corre-
spond to the whole area of the wiring part.

10

15

20

25

30

35

40

45

50

55

12

22



EP 1722 425 A2

-
i
\+
LA
/.

M~
!
11
~
\.,\—;
Y

N \
T 7 ~—
222¢2b 6 3 '
-
2

13



EP 1722 425 A2

Fig. 2c

(
|

[N

:

14



EP 1722 425 A2

Fig. 3

300

-T~+-304

GND

306 —tT

419

405 —

302 —1~

306

15



EP 1722 425 A2

Fig. 5
40
2 g 24 4 34 33 32 31
A
39
\ ) LN N W 4
E L L)) 1
] s 4 —/_35
// 'I T L Il ,I’ 30
—é —— — 28
\‘ ~\A27
// 3\1}_,\, B :25
"B" 22a 92¢ 29b 23 21
-
22
Fig. 6
34 37
{ /
:” """"""""" ) """"""""""""""" a3
- - - - |
bR WG IR ) 1
: L_JL_JL_J L_J :
; A
A | i T r~7 |
| |RHGHB| ................................. | | |
| L_dL_JL_J L_d
Lo S
| . . ]
| . . i
| . . i
| . . |
| N . |
; r= r=1 :
X i T T | | |
LoL-d L-d
i |
b -1
| i T | [
! L] L_J
e B
[)
35

16




EP 1722 425 A2

Fig. 7a
— < , < et
P ~. f—27
PN ) 1.1 VR | ] ‘\—\
S (S 25
T \ .
ngn ! I / 21
22a 22¢ 22b 23
-
22
Fig. 7b
29 26
24
S ;|
A VAN 28
I [
T \ |
"R / I / 21
22a 22c 22b 23
—
22
Fig. 7c
29
24 26 34 33 32 31

_/_I//: 7 ) \\ — 30
!—V ] ~— 28
: 27
= ' 25
> § 5 5 N
22a 22¢ 22b 23
-,

22

17



EP 1722 425 A2

Fig. 7d
29 b 2
Al =20 S 35
=4 TN\ ——— 30
= )’_V - 28
:27
I T ;4 T I 25
L1 s =
22a 22¢ 22b 23
-
22
Fig. 7e
36
|
35
30
28
j::27
4 1 1 25
N — .=
22a 22¢ 22b 23
-
22
Fig. 7f
A A s 333231 0
A
X I — N W - —39
) > 138
/ 1 1 f 4 1 1 -—/35
-_/1//: f f a _/_30
—V7 28
L \' .:\\27
R \ |
ngn / I / 21
22a 22c 22b 23
-
22

18



EP 1722 425 A2

Fig. 8a

37

Fig. 8b

37

19



EP 1722 425 A2

Fig. 9
900

-~4-904

906 —

910 |
912

902 —

™~ 1007

1005 ~—+

T~ 903

902 —1~

\
906

20



1211

™~ 1207
T—~— 1203

S 1217
S
1T ~——
F~— 1213

- 1108
1219

A~L-1104

EP 1722 425 A2

GND

1106
21

1100

Fig. 11

1205 —
1102 —T~



EP 1722 425 A2

Fig. 13

1300

T~ 1304

GND

. B B Y A V-

A

22



patsnap

TRBR(F) ERBURAEHEREMEAXE REREHESZE
DF(RE)F EP1722425A2 DF(E)A 2006-11-15
HiFs EP2006009648 RiFH 2006-05-10

RE(EFR)AGE) LGEFHRA L4t

LRI RE(ZRMN)A(F) LG DISPLAY CO. , LTD.

FRIRBAA KIM HONGGYU

RAAN KIM, HONGGYU

IPCH %S HO1L51/52

CPCH¥S HO1L51/5228 H01L27/3276 HO1L27/3279 HO1L51/529
LR 1020050039278 2005-05-11 KR

1020060033372 2006-04-12 KR
H 40 FF 32k EP1722425A3
SNER4E Espacenet

D) Fig. 5
AERRU-BEKEE B B, SETRAGESE 08
MEBH LY SEENSRMEAERNBY  HAES— SR EIRE ® 5 ou
RHBH EWBT M, MRFAES = SRS K BB /
B, S KSR KK [ A

4 33 32 31

. D g
—
~]

V7 28

D a7

)\l\ll! L . 25

e ) .
2a 22c 22b 23


https://share-analytics.zhihuiya.com/view/d4e297b3-8a04-49b1-8a5a-1ee1d390440f
https://worldwide.espacenet.com/patent/search/family/036809529/publication/EP1722425A2?q=EP1722425A2

