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METHOD FOR MANUFACTURING
TRANSPARENT ELECTRODE OF ORGANIC
LIGHT EMITTING DISPLAY DEVICE AND
ORGANIC LIGHT EMITTING DISPLAY
DEVICE USING THE TRANSPARENT
ELECTRODE

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on 5 Feb. 2013 and there duly
assigned Serial No. 10-2013-0012939.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] An embodiment of the present invention relates to a
transparent electrode used for an organic light emitting dis-
play device, and more particularly, to a method for manufac-
turing a transparent electrode of an organic light emitting
display device, which may reduce resistance heat of the trans-
parent electrode, and an organic light emitting display device
using the transparent electrode.

[0004] 2. Description of the Related Art

[0005] In general, an organic light emitting display device
implements colors in a principle of emitting light by combin-
ing holes and electrode respectively injected by an anode and
a cathode in a light emitting layer. The organic light emitting
display device has a stack type structure in which a light
emitting layer is interposed between a pixel electrode that is
an anode and an opposed electrode that is a cathode.

[0006] A unit pixel of the organic light emitting display
device consists of subpixels of a red pixel, a green pixel, and
a blue pixel. A desired color may be presented by a combi-
nation of three subpixels. In other words, each subpixel has a
structure in which a light emitting layer for emitting light of
any one of red, green, and blue colors is interposed between
the two electrodes. A color of a unit pixel may be presented by
an appropriate combination of the three color lights.

[0007] Of the pixel electrode and the opposed electrode,
one side where an image is produced is formed of a transpar-
ent electrode and the other side is formed of a reflective
electrode. Typically, a reflective electrode is formed of a
metal material and a transparent electrode is formed of an ITO
or I70 material.

[0008] The transparent electrode of an ITO or IZ0 material
however has higher resistance compared to the metal material
and thus resistance heat is much generated during operation.
In other words, since the transparent electrode of an ITO or
170 material normally has a surface resistance of about 50
@/ or higher, resistance heat is much generated during
operation. Accordingly, heat loss increases and thus the prop-
erties of each subpixel are quickly degraded due to overheat.
Therefore, to produce more reliable products, a method for
manufacturing a transparent electrode having low resistance
heat is needed.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.
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SUMMARY OF THE INVENTION

[0010] An embodiment of the present invention provides a
method for manufacturing a transparent electrode of an
organic light emitting display device, which may reduce
resistance heat of the transparent electrode, and an organic
light emitting display device using the transparent electrode.
[0011] In accordance with an aspect of the present inven-
tion, a method for manufacturing an organic light emitting
display device includes mounting in a chamber a substrate
where a transparent electrode is to be formed and a SnO (tin
oxide) member that is a source of the transparent electrode,
injecting argon gas and oxygen into the chamber, and evapo-
rating the SnO member to be deposited on the substrate.
[0012] The evaporation of the SnO member may include
forming plasma around the SnO member and evaporating the
SnO member by heat of the plasma.

[0013] An amount of the oxygen injected into the chamber
may beinarange ofabout 1.9 sccm/A~about 2.9 scen/ A with
respect to a current applied to form the plasma.

[0014] An amount of the argon gas injected into the cham-
ber may be about 40 sccm.

[0015] An internal pressure of the chamber may be about
0.34 Pa~about 0.36 Pa.

[0016] In accordance with another aspect of the present
invention, an organic light emitting display device includes a
plurality of subpixels in which a transparent electrode and a
reflective electrode are arranged to face each other with a light
emitting layer interposed between the transparent electrode
and the reflective electrode. The transparent electrode is
formed of a SnO material.

[0017] The transparent electrode may have a surface resis-
tance of about 20 Q/J or lower.

[0018] Thetransparent electrode may be formed ina cham-
ber where a SnO member that is a source is evaporated by
plasma.

[0019] During formation of the transparent electrode, an
amount of oxygen injected into the chamber may be in arange
of about 1.9 scem/A~about 2.9 sccm/A with respect to a
current applied to form the plasma.

[0020] During formation of the transparent electrode, an
amount of the argon gas injected into a chamber may be about
40 scem.

[0021] During formation of the transparent electrode, an
internal pressure of a chamber may be about 0.34 Pa~about
0.36 Pa.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
Junction with the accompanying drawings in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0023] FIG. 1is a cross-sectional view schematically illus-
trating a structure of a subpixel of an organic light emitting
display device according to an embodiment of the present
invention;

[0024] FIG. 2 is an equivalent circuit diagram of the sub-
pixel of FIG. 1;
[0025] FIG. 3 is a view schematically illustrating the inte-

rior of a chamber for a plasma coating process to form a
transparent electrode of the subpixel of FIG. 1; and
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[0026] FIG. 4 is a table showing a comparison between an
oxygen injection amount and a surface resistance value of a
transparent electrode manufactured by the plasma coating
process of FIG. 3.

DETAILED DESCRIPTION OF THE INVENTION

[0027] The attached drawings for illustrating exemplary
embodiments of the present invention are referred to in order
to gain a sufficient understanding of the present invention, the
merits thereof, and the objectives accomplished by the imple-
mentation of the present invention. Hereinafter, the present
invention will be described in detail by explaining exemplary
embodiments of the invention with reference to the attached
drawings. Like reference numerals in the drawings denote
like elements.

[0028] FIG.1isa cross-sectional view schematically illus-
trating a structure of a subpixel of an organic light emitting
display device according to an embodiment of the present
invention. FIG. 2 is an equivalent circuit diagram of the sub-
pixel of FIG. 1. The unit pixel includes subpixels of three
colors of a red subpixel R, a green subpixel G, and a blue
subpixel B. FIG. 1 illustrates any one of the subpixels and
other subpixels are formed to have a similar structure. Also, in
an organic light emitting display device, unit pixels each
including the three color subpixels are repeatedly arranged
along a column direction and a row direction.

[0029] First, in reference to FIG. 2 illustrating an equivalent
circuit diagram, a plurality of signal lines 121, 171, and 172
are connected to a subpixel PX. The signal lines 121,171, and
the 172 include a scanning signal line 121 for transmitting a
gate signal or a scanning signal, a data line 171 for transmit-
ting a data signal, and a drive voltage line 172 for transmitting
a drive voltage.

[0030] The subpixel PX includes a switching transistor Qs,
a drive transistor Qd, a storage capacitor Cst, and an organic
light emitting device LD. The switching transistor Qs
includes a control terminal T1, an input terminal T2, and a
control terminal T3. The control terminal T1, the input termi-
nal T2, and the control terminal T3 are connected to the
scanning signal line 121, the data line 171, and the drive
transistor Qd, respectively. The switching transistor Qs in
response to a scanning signal received through the scanning
signal line 121 transmits a data signal received through the
data line 171 to the drive transistor Qd.

[0031] Thedrive transistor Qd includes the control terminal
T3, an input terminal T4, and an output terminal T5. The
control terminal T3, the input terminal T4, and the output
terminal T5 are connected to the switching transistor Qs, the
drive voltage line 172, and the organic light emitting device
LD, respectively. The control terminal T3 in the switching
transistor Qs functions as the control terminal T3 for the drive
transistor Qd. The terminal T3 flows an output current I,
whose amount varies according to a voltage applied between
the control terminal T3 and the output terminal T5.

[0032] The capacitor Cst is connected between the control
terminal T3 and the input terminal T4 of the drive transistor
Qd. The capacitor Cst charges a data signal applied to the
control terminal T3 of the drive transistor Qd and maintains
the charged data signal after the switching transistor Qs is
turned off.

[0033] The organic light emitting device LD includes a
pixel electrode (hereinafter, referred to as the transparent
electrode) connected to the output terminal T5 of the drive
transistor Qd, an opposed electrode (hereinafter, referred to as
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the reflective electrode) connected to a common voltage Vs,
and a light emitting layer interposed between the transparent
electrode and the reflective electrode. Light emission occurs
in the light emitting layer by a voltage applied between the
transparent electrode and the reflective electrode.

[0034] A detailed structure of the organic light emitting
device LD will be described below with reference to the
subpixel structure of FIG. 1.

[0035] Inreferenceto FIG. 1, aplurality of drive transistors
Qd are formed on an insulating substrate 110 formed of a
transparent glass or plastic material. Although they are not
illustrated in the cross-section of FIG. 1, the switching tran-
sistor Qs and the signal lines 121, 171, and the 172 are formed
on the insulating substrate 110.

[0036] A transparent electrode 130 is formed on the drive
transistor Qd to be connected to the drive transistor Qd
through a contact hole 122 of an insulating layer 120. A light
emitting layer 140 is formed in a pixel define layer 160 and a
reflective electrode 150 is formed on the light emitting layer
140. In this state, when a voltage is applied between the
transparent electrode 130 and the reflective electrode 150 by
the drive transistor Qd and the common voltage Vss, light is
emitted from the light emitting layer 140 and an image is
formed toward the transparent electrode 130.

[0037] In the present invention, the transparent electrode
130 is formed of a SnO material exhibiting a low resistance
characteristic so that resistance heat is not much generated
during operation. In other words, since a contemporary trans-
parent electrode formed of an ITO or IZO material has a
surface resistance of about 50 Q/J or higher, resistance heat
is much generated. However, the transparent electrode 130
formed of a SnO material has a surface resistance of about 20
Q/ or lower, resistance heat is not much generated. Thus,
such problems as heat loss due to resistance heat and early
degradation of a pixel due to overheat may be prevented.
[0038] The transparent electrode 130 that is formed of a
SnO material and has lower resistance may be manufactured
by a plasma coating process as illustrated in FIG. 3. In other
words, the insulating substrate 110 where the transparent
electrode 130 s to be formed is mounted in a chamber 400 for
performing plasma coating and a SnO member 310 as a
deposition source is mounted at a position facing the insulat-
ing substrate 110. A mask 200 is provided on a lower surface
of the insulating substrate 110.

[0039] While the interior of the chamber 400 is maintained
at a pressure of about 0.34 Pa~about 0.36 Pa, argon gas and
oxygen are injected into the chamber 400. The injection
amount of argon gas is constantly maintained at about 40
sccm. Then, to evaporate the SnO member 310, current is
applied to aplasma gun 320. The oxygenis injected in such an
amount to maintain a proportional relationship with the cur-
rent applied to the plasma gun 320. In other words, to form
plasma, an amount of oxygen in a range of about 1.9 sccrm/
A~about 2.9 scenV/A is injected with respect to the current A
applied to the plasma gun 320. For example, when a current of
about 50 A is applied to the plasma gun 320, oxygen is
injected in an amount of about 100 sccm.

[0040] As a result, the transparent electrode 130 formed of
a SnO material may be quite uniformly formed on the insu-
lating substrate 110. If the oxygen injection amount is too
higher or lower than the above level, not only SnO but also Sn
and SnQO, are much generated. When the layer of the trans-
parent electrode 130 is irregularly formed, a desired low
resistance characteristic may not be obtainable and rather a
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resistance value is greatly increased. However, when plasma
coating is performed while injecting oxygen in an amount of
about 1.9 sccm/A~about 2.9 scem/A as described above, the
transparent electrode 130 is uniformly formed of a SnO mate-
rial so that a low resistance characteristic may be obtained.
[0041] Thus, as plasma is formed by applying current to the
plasma gun 320, the SnO member 310 that is a source is
evaporated. In doing so, by injecting oxygen in a range of
about 1.9 scem/A~about 2.9 scem/A into the chamber 400,
the transparent electrode 130 having a lower resistance char-
acteristic may be formed.

[0042] FIG. 4 is a table showing a comparison between an
oxygen injection amount and a surface resistance value of the
transparent electrode 130 manufactured by the plasma coat-
ing process of FIG. 3. In FIG. 4, while variously changing the
oxygen injection amount, a surface resistance value of the
transparent electrode 130 formed accordingly is measured.
[0043] As it may be seen from the table in FIG. 4, when the
oxygen injection amount is in a range of about 1.9 sccm/
A~about 2.9 sccm/ A, the surface resistance value of the trans-
parent electrode 130 is about 20 Q/J or lower. In contrast,
when the oxygen injection amount is lower or higher than the
above range, the surface resistance value of the transparent
electrode 130 is increased higher than that of ITO or 1ZO.
This is because, as described above, although the transparent
electrode 1301s uniformly formed of a SnO material when the
oxygen injection amount is within a range of about 1.9 sccm/
A~about 2.9 scen/A, not only SnO but also Sn and SnO, are
much generated when the oxygen injection amount exceeds
the above range and thus a resistance value is increased.
[0044] As a result, the transparent electrode 130 having a
surface resistance value of about 20 €2/[J or lower may be
obtained by performing deposition while maintaining the
oxygen injection amount in a range of about 1.9 scem/
A~about 2.9 sccr/A such that the oxygen injection amount
maintains a predetermined proportional relationship with the
current applied to form plasma.

[0045] Thus, when a low resistance transparent electrode is
formed by the above manufacturing method, the problem that
resistance heat is much generated during operation may be
solved and the problem that early degradation of a pixel due
to overheat may be prevented, thereby further improving
reliability of a product.

[0046] As described above, according to the method for
manufacturing a transparent electrode according to the
present invention and the organic light emitting display
device using the transparent electrode, a transparent electrode
having low resistance is implemented and thus resistance heat
is reduced. Thus, the problems such as an increase in heat loss
by high resistance heat and a faster degradation of the prop-
erties of a subpixel may be solved. Also, more reliable prod-
ucts may be produced by adopting the above method and the
above transparent electrode.
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[0047] While this invention has been particularly shown
and described with reference to exemplary embodiments
thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein
without departing from the spirit and scope of the invention as
defined by the appended claims.

What is claimed is:

1. A method for manufacturing an organic light emitting
display device, the method comprising:

mounting in a chamber a substrate on which a transparent

electrode is to be formed and a SnO member that is a
source of forming the transparent electrode;

injecting argon gas and oxygen into the chamber; and

evaporating the SnO member to be deposited on the sub-

strate.

2. The method of claim 1, wherein the evaporation of the
SnO member comprises:

forming plasma around the SnO member; and

evaporating the SnO member by heat of the plasma.

3. The method of claim 2, wherein an amount of the oxygen
injected into the chamber is in a range of about 1.9 scem/
A~about 2.9 scem/A with respect to a current applied to form
the plasma.

4. The method of claim 1, wherein an amount of the argon
gas injected into the chamber is about 40 sccm.

5. The method of claim 1, wherein an internal pressure of
the chamber is about 0.34 Pa~about 0.36 Pa.

6. An organic light emitting display device comprising:

aplurality of subpixels in which atransparent electrode and

areflective electrode are arranged to face each other with
alight emitting layer interposed between the transparent
electrode and the reflective electrode,

with the transparent electrode being formed of a SnO mate-

rial.

7. The organic light emitting display device of claim 6,
wherein the transparent electrode has a surface resistance of
about 20 Q/ or lower.

8. The organic light emitting display device of claim 6,
wherein the transparent electrode is formed in a chamber
where a SnO member that is a source is evaporated by plasma.

9. The organic light emitting display device of claim 8§,
wherein, during formation of the transparent electrode, an
amount of oxygen injected into the chamber is in a range of
about 1.9 sccm/A~about 2.9 sccm/A with respect to a current
applied to form the plasma.

10. The organic light emitting display device of claim 6,
wherein, during formation of the transparent electrode, an
amount of the argon gas injected into a chamber is about 40
scem.

11. The organic light emitting display device of claim 6,
wherein, during formation of the transparent electrode, an
internal pressure of achamber is about 0.34 Pa~about 0.36 Pa.
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