
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

39
8 

01
1

A
2

��&��
�������
�
(11) EP 2 398 011 A2

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
21.12.2011 Bulletin 2011/51

(21) Application number: 10741337.9

(22) Date of filing: 06.01.2010

(51) Int Cl.:
G09G 3/30 (2006.01) H01L 51/50 (2006.01)

H01L 51/54 (2006.01)

(86) International application number: 
PCT/KR2010/000049

(87) International publication number: 
WO 2010/093119 (19.08.2010 Gazette 2010/33)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK SM TR

(30) Priority: 16.02.2009 KR 20090012557
29.05.2009 KR 20090047782

(71) Applicant: Neoviewkolon Co., Ltd.
Chungcheongnam-Do 350-883 (KR)

(72) Inventor: CHOI, Dong-Wook
Hwaseong-si
Gyeonggi-do 445-802 (KR)

(74) Representative: Beck & Rössig 
European Patent Attorneys
Cuvilliésstrasse 14
81679 München (DE)

(54) PIXEL CIRCUIT OF OLED PANEL, DISPLAY DEVICE USING THE SAME AND METHOD FOR 
DRIVING THE OLED PANEL

(57) Disclosed herein is a pixel circuit for an OLED
panel, a display device having the pixel circuit and a
method of driving the OLED panel. The pixel circuit for
an OLED panel includes a switching element driven by
a scan signal input through a corresponding one of scan
lines sequentially selected from among a plurality of scan
lines, and configured to transfer drive current based on
luminance data input through a corresponding one of a
plurality of data lines. An OLED emits light using the drive
current transferred by the switching element. The OLED
has an anode connected to a source terminal of the tran-
sistor and a cathode connected to a common electrode.
Accordingly, problems such as the imbalance and dete-
rioration of luminance attributable to the sequential driv-
ing of scan lines can be solved, and the complexity of
circuits of a conventional AMOLED panel can be solved.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates, in general, to Or-
ganic Light Emitting Diode (OLED) panels, and, more
particularly, to a pixel circuit for an OLED panel which
has a simple structure and is not influenced by the reli-
ability characteristics of transistors used as driving ele-
ments, and to a display device having the pixel circuit
and a method of driving the OLED panel using the pixel
circuit.

2. Description of the Related Art

[0002] Generally, Organic Light Emitting Diode
(OLED) panels are classified into Passive Matrix OLED
(PMOLED) panels and Active Matrix OLED (AMOLED)
panels. OLED panels may also be manufactured as
transparent OLED panels.
[0003] PMOLED panels have relatively simple struc-
tures because of their characteristics.
[0004] However, PMOLED panels, especially, trans-
parent PMOLED panels, are problematic in that there are
limitations in manufacturing them in a dot matrix form due
to the high resistance of transparent cathodes and the
deterioration of the transparency of a partition material.
Accordingly, such PMOLED panels are mainly used only
for small-sized panels suitable for the formation of icons
at the most, and have many restrictions placed on the
display of text or graphic images.
[0005] Meanwhile, in the case of AMOLED panels, the
problems of PMOLED panels, that is, the imbalance and
deterioration of luminance which occurs when individual
pixels are sequentially driven depending on scan lines,
can be solved. Further, such an AMOLED panel is ad-
vantageous in that it can be manufactured as a dot matrix
panel having a relatively large size, unlike a PMOLED
panel. However, such an AMOLED panel is problematic
because it is driven by adjusting the amount of current
of transistors used as driving elements, so that high re-
liability of the transistors is required. Further, AMOLED
panels are problematic because the imbalance of lumi-
nance occurs due to variations in the characteristics of
transistors which are driving elements. In order to solve
this problem, a component such as a compensation cir-
cuit or a capacitor is additionally required, and thus the
structure of an AMOLED panel is relatively complicated.
Due thereto, there is a problem in that the cost of man-
ufacturing an AMOLED panel increases.
[0006] Hereinafter, the problems of pixel circuits used
for PMOLED panels and AMOLED panels will be de-
scribed in detail with reference to FIGS. 1 and 2.
[0007] FIG. 1 is a circuit diagram showing a pixel circuit
for a conventional PMOLED panel.
[0008] Referring to FIG. 1, a PMOLED panel 100 in-

cludes a plurality of pixel circuits 110 implemented in a
dot matrix form. In FIG. 1, only one pixel circuit 10 is
exemplarily shown.
[0009] Each pixel circuit 110 can be conceptually and
simply represented to be implemented using a single or-
ganic light emitting diode OLED11. The terminals of
OLED11 are respectively connected to a scan line and a
data line.
[0010] Data lines are connected to a data driving circuit
(not shown), and scan lines are connected to a scan line
driving circuit (not shown).
[0011] The data driving circuit can divide luminance
into various levels, and provide data about the luminance,
divided into the levels, to the individual pixel circuits 110.
Further, the scan line driving circuit sequentially drives
individual scan lines according to a scan driving method.
[0012] In this case, as the luminance data is provided
to the data lines and the scan lines are sequentially driv-
en, current flows through each OLED11, and then each
OLED11 emits light.
[0013] However, when the scan lines are connected
to the pixel circuits 110 according to the sequential driving
method, the imbalance of luminance occurs due to the
differences between the resistances of the scan lines.
Further, the deterioration of luminance occurs due to the
high resistance of the scan lines and the data lines, and
thus the conventional PMOLED panel 100 exhibits tech-
nical limitations in the sizes of the panels to be manufac-
tured.
[0014] FIG. 2 is a circuit diagram showing a pixel circuit
for a conventional AMOLED panel.
[0015] Referring to FIG. 2, an AMOLED panel 200 in-
cludes a plurality of pixel circuits 210 implemented in a
dot matrix form. In FIG. 2, only one pixel circuit 210 is
exemplarily shown, similarly to FIG. 1.
[0016] In each pixel circuit 210, a transistor QP21 con-
nected between a data line and a scan line functions to
perform switching. Predetermined luminance data is pro-
vided to the pixel circuits 210 through data lines, and ’low’
signals are sequentially applied to the pixel circuits 210
through individual scan lines, so that individual transis-
tors QP21 are turned on.
[0017] Then, a data voltage is input to the gate terminal
of a transistor QP22, so that a fixed voltage is formed at
a capacitor C21. The transistor QP22 determines current
to be supplied to OLED21 on the basis of the data voltage
input to the gate terminal and the threshold voltage of
the transistor QP22.
[0018] In this case, it can be seen that even though a
’high’ signal is driven on the scan line and the transistor
QP21 is turned off, the voltage provided through the data
line still remains in the capacitor C21 without change.
[0019] That is, it can be seen that the AMOLED panel
200 solves the problem of the imbalance of luminance
which occurred in the PMOLED panel 100 due to the
sequential driving of the scan lines.
[0020] However, the transistor QP22 of the AMOLED
panel 200 is disadvantageous in that variations in the
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characteristics thereof are serious depending on manu-
facturing processes. Therefore, the dot matrix AMOLED
panel 200 causes the imbalance of luminance depending
on the variations in the characteristics of transistors QP22
in respective unit pixels.
[0021] At the present time, in order to solve the problem
of the imbalance of luminance occurring in the above-
described AMOLED panel, a compensation circuit tech-
nique of adding a plurality of transistors and capacitors
to each pixel is used. However, an AMOLED panel 200
using the compensation circuit technique has many dif-
ficulties in manufacture because the manufacturing proc-
ess thereof is complicated and troublesome.
[0022] Furthermore, the AMOLED panel 200 is subject
to high voltage and current stresses because each tran-
sistor QP22 directly controls current to be supplied to
OLED21. Accordingly, in order to manufacture a high-
quality AMOLED panel 200, the problem of guaranteeing
high reliability of transistors QP22 still remains.

SUMMARY OF THE INVENTION

[0023] Accordingly, the present invention has been
made keeping in mind the above problems occurring in
the prior art, and an object of the present invention is to
provide a pixel circuit for an OLED panel, which does not
cause the problem of the imbalance of luminance while
simplifying the structure of the OLED panel compared to
an AMOLED panel.
[0024] Another object ofthe present invention is to pro-
vide a display device having the pixel circuit.
[0025] A further object of the present invention is to
provide a method of driving the OLED panel using the
pixel circuit.
[0026] In accordance with an aspect of the present in-
vention to accomplish the objects, there is provided a
pixel circuit for an Organic Light Emitting Diode (OLED)
panel, comprising a switching element driven by a scan
signal input through a corresponding one of scan lines
sequentially selected from among a plurality of scan
lines, and configured to transfer drive current based on
luminance data input through a corresponding one of a
plurality of data lines, and an OLED configured to emit
light using the drive current transferred by the switching
element.
[0027] Preferably, the switching element may com-
prise a transistor, a gate terminal of which is connected
to the corresponding scan line, a drain terminal of which
is connected to the corresponding data line, and a source
terminal of which is connected to the OLED.
[0028] Preferably, the OLED may have an anode con-
nected to the source terminal of the transistor and a cath-
ode connected to a common electrode.
[0029] Preferably, the transistor may be an N-type or
P-type metal oxide thin film transistor.
[0030] Preferably, the metal oxide thin film transistor
may comprise an active layer made of any one selected
from a group consisting of Zinc Oxide (ZnO), Indium Zinc

Oxide (IZnO) and Indium Gallium Zinc Oxide (IGZO).
[0031] Preferably, the OLED may comprise a trans-
parent OLED (TOLED).
[0032] Preferably, the OLED may comprise a sub-
strate, a first electrode formed on the substrate, an or-
ganic layer formed on the first electrode, a second elec-
trode formed on the organic layer, and a transparent layer
formed between the organic layer and the second elec-
trode and/or on the second electrode, and configured to
include any one selected from a group consisting of ox-
ides, nitrides, salts and mixtures thereof.
[0033] Preferably, the oxides may comprise any one
selected from a group consisting of MoO3, ITO, IZO, IO,
ZnO, TO, TiO2, SiO2, WO3, Al2O3, Cr2O3, TeO2, and
SrO2.
[0034] Preferably, the nitrides may comprise any one
selected from a group consisting of SiN and AIN.
[0035] Preferably, the salts may comprise any one se-
lected from a group consisting of Cs2CO3, LiCO3, KCO3,
NaCO3, LiF, CsF and ZnSe.
[0036] Preferably, the transparent layer may be
formed to have a thickness which is equal to or greater
than 0.1 nm and less than 100 nm.
[0037] Preferably, the organic layer may comprise an
electron transporting layer doped with any one selected
from a group consisting of low-work-function metals and
mixtures thereof to facilitate injection of electrons from
the second electrode.
[0038] Preferably, the low-work-function metals may
comprise any one selected from a group consisting of
Cs, Li, Na, K and Ca.
[0039] Preferably, the mixtures of the low-work-func-
tion metals may comprise any one selected from a group
consisting of Li-Al, LiF, CsF and Cs2CO3.
[0040] Preferably, the OLED may exhibit a transmit-
tance ranging from 70 to 99% depending on wavelength
(nm).
[0041] In accordance with another aspect of the
present invention to accomplish the objects, there is pro-
vided a display device, comprising a scan line driving
circuit for sequentially outputting scan signals through a
plurality of scan lines, a data driving circuit for transferring
luminance data through a plurality of data lines, and one
or more pixel circuits for an Organic Light Emitting Diode
(OLED) panel, the pixel circuits being connected and
formed at locations where the scan lines and the data
lines in a matrix form intersect, wherein each of the pixel
circuits comprises a switching element driven by a scan
signal input through a corresponding one of scan lines
sequentially selected from among the plurality of scan
lines and configured to transfer drive current based on
luminance data input through a corresponding one of the
data lines, and an OLED configured to emit light using
the drive current transferred by the switching element.
[0042] In accordance with a further aspect of the
present invention to accomplish the objects, there is pro-
vided a method of driving an Organic Light Emitting Diode
(OLED) panel using pixel circuits respectively including
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transistors for selectively driving pixels, comprising driv-
ing each transistor using a scan signal input through a
corresponding one of scan lines sequentially selected
from among a plurality of scan lines, the transistor trans-
ferring drive current based on luminance data, input
through a corresponding one of a plurality of data lines,
to an OLED, and the OLED emitting light using the drive
current.
[0043] Preferably, at the driving each transistor using
the scan signal input through the corresponding one of
scan lines sequentially selected from among the plurality
of scan lines, the scan signal may be input through a gate
terminal of the transistor.
[0044] Preferably, at the transistor transferring the
drive current based on the luminance data, input through
the corresponding one of the plurality of data lines, to the
OLED, the drive current may be input through a drain
terminal of the transistor, and the transistor may transfer
the drive current to the OLED through a source terminal
thereof.
[0045] Preferably, at the OLED emitting light using the
drive current, the OLED may have an anode connected
to the source terminal of the transistor and a cathode
connected to a transparent common electrode, so that
the drive current transferred through the anode is applied
to the transparent common electrode connected to the
cathode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] The above and other objects, features and ad-
vantages 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 is a circuit diagram showing a pixel circuit for
a conventional PMOLED panel;
FIG. 2 is a circuit diagram showing a pixel circuit for
a conventional AMOLED panel;
FIG. 3 is a circuit diagram showing a pixel circuit for
an OLED panel according to the present invention;
FIG. 4 is a block diagram showing a display device
having the pixel circuit for the OLED panel according
to the present invention;
FIG. 5 is a flowchart showing a method of driving the
OLED panel according to the present invention;
FIG. 6 is a sectional view of an OLED included in the
pixel circuit for the OLED panel according to the
present invention;
FIG. 7 is a graph showing transmittance depending
on the transparent layer of the OLED;
FIG. 8 is a graph showing luminance depending on
the transparent layer of the OLED;
FIG. 9 is a graph showing transmittance when the
transparent layer of the OLED is made of an oxide,
a salt or a mixture thereof; and
FIG. 10 is a flowchart showing a method of manu-
facturing the OLED included in the pixel circuit for

the OLED panel according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0047] Reference now should be made to the draw-
ings, in which the same reference numerals are used
throughout the different drawings to designate the same
or similar components. Further, in the description of the
present invention, if detailed descriptions of related well-
known constructions or functions are determined to make
the gist ofthe present invention unclear, the detailed de-
scriptions will be omitted.
[0048] Hereinafter, predetermined embodiments of
the present invention will be described in detail with ref-
erence to the attached drawings.
[0049] FIG. 3 is a circuit diagram showing a pixel circuit
for an OLED panel according to the present invention.
[0050] Referring to FIG. 3, an OLED panel 300 accord-
ing to the present invention may include a plurality of
pixels present in dot matrix form. Such a dot matrix form
is suitable for a relatively large display device. In FIG. 3,
only one pixel of the dot matrix form-OLED panel 300 is
exemplarily shown. Meanwhile, a pixel circuit 310 pro-
vided in each pixel may include a transistor QN31 and an
organic light emitting diode OLED31. Hereinafter, the
structure and operation ofthe OLED panel 300 will be
described in detail.
[0051] First, the structure ofthe pixel circuit 310 of the
OLED panel 300 is described as follows.
[0052] The gate terminal of the transistor QN31 is con-
nected to a scan line XN, and the drain terminal thereof
is connected to a data line YN. In this case, a scan signal
is applied through the scan line, and luminance data in-
dicative of luminance is applied through the data line.
Further, the source terminal of the transistor QN31 is con-
nected to the OLED31.
[0053] The scan signal can be input from a scan line
driving circuit 420 (refer to FIG. 4), and luminance data
which is the data signal can be input from a data driving
circuit 410 (refer to FIG. 4). Here, the scan signal is input
from the scan line driving circuit 420 through a corre-
sponding one of scan lines sequentially selected from
among a plurality of scan lines.
[0054] The data driving circuit 410 and the scan line
driving circuit 420 may be implemented in the same man-
ner as the data driving circuit (refer to the description of
FIG. 1) and the scan line driving circuit (refer to the de-
scription of FIG. 1) which are used in a PMOLED panel
without change.
[0055] In this case, the OLED panel 300 can be man-
ufactured to be transparent. A transparent OLED (TO-
LED) panel (hereinafter indicated by reference numeral
"300") is preferably implemented such that the transistor
QN31 is a Metal Oxide Thin Film Transistor (MOTFT).
This is due to the fact that the MOTFT may be manufac-
tured to be transparent. Of course, the MOTFT may be
made of various materials. For example, an active layer
may be made of Zinc Oxide (ZnO), Indium Zinc Oxide
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(IZnO) or Indium Gallium Zinc Oxide (IGZO).
[0056] Here, a cathode may be implemented as a
transparent electrode. Since the cathode is used as a
common electrode in the OLED panel 300 of the present
invention, unlike in the conventional PMOLED panel 100,
the problem of high resistance or the deterioration of
transparency does not occur.
[0057] As described above, although being a
PMOLED panel, the OLED panel 300 of the present in-
vention uses a cathode common electrode. Further,
since current flows from the data line to the cathode com-
mon electrode, the problem of the deterioration of lumi-
nance attributable to the high resistance of the scan line
does not occur.
[0058] Meanwhile, the OLED panel 300 of the present
invention is characterized in that the scan line driving
circuit based on a sequential driving method and the data
driving circuit, which are used in the conventional
PMOLED panel, can be used without change.
[0059] Next, the operation ofthe pixel circuit 310 will
be described in detail below.
[0060] First, luminance data is applied to the pixel cir-
cuit 310 through the data line connected to the transistor
QN31. The luminance data may include different currents
obtained by dividing luminance into various levels.
[0061] Meanwhile, a relevant scan signal is applied
from the scan line to the pixel circuit 310 through the gate
terminal of the transistor QN31. Here, scan signals are
sequentially applied through respective scan lines.
[0062] Accordingly, when a relevant scan signal is ap-
plied to the gate terminal of the transistor QN31 of each
pixel circuit 310 through each scan line in the state in
which predetermined luminance data is applied to the
data line, the transistor QN31 is turned on.
[0063] Luminance data current is transferred through
the turned- on transistor QN31. Such current flows
through OLED3, and then OLED31 emits light.
[0064] As described above, the transistor QN31 func-
tions as a switching element only for OLED31. This means
that when the transistor QN31 is turned on, the voltage
thereof exceeds a transistor saturation voltage, and then
the transistor QN31 acts as a current path.
[0065] In the conventional AMOLED panel, since cur-
rent is generated by a driving transistor to drive an OLED,
the conventional AMOLED panel has limitations in per-
formance depending on variations in characteristics such
as reliability against the threshold voltage of the transistor
itself. However, in the OLED panel 300 of the present
invention, since the transistor QN31 functions only as a
switching element, variations in or deterioration of per-
formance do not occur as long as the transistor is driven
as the switching element. Accordingly, complicated con-
struction caused by a compensation circuit technique for
AMOLED or the like is not required.
[0066] Meanwhile, in the conventional PMOLED pan-
el, since a current signal is applied through the data lines
or the scan lines, the driving of the panel may be restricted
due to the resistance. In contrast, in the OLED panel 300

ofthe present invention, the scan line current path of the
PMOLED panel is eliminated by the transistor QN31, and
the cathode is used as a common ground electrode, and
thus restrictions attributable to resistance can be over-
come.
[0067] FIG. 4 is a block diagram showing a display
device having the pixel circuit for the OLED panel ac-
cording to the present invention.
[0068] Referring to FIG. 4, a display device 400 having
the OLED panel 300 according to the present invention
may include the OLED panel 300, a data driving circuit
410, and a scan line driving circuit 420. The components
ofthe display device will be described below.
[0069] First, the data driving circuit 410 provides lumi-
nance data through a plurality of data lines. That is, cur-
rents obtained by dividing luminance into various levels
are provided through the data lines.
[0070] Further, the scan line driving circuit 420 sequen-
tially outputs scan signals through a plurality of scan lines.
The scan line driving circuit 420 may use the scan line
driving method used by the conventional PMOLED panel
without change.
[0071] In this case, an inverter circuit may be addition-
ally inserted into the output stage of the conventional
scan line driving circuit. The inverter circuit is a compo-
nent for inverting the scan signals output through the scan
line driving circuit 420. When the transistor QN31 used
in the OLED panel 300 according to the present invention
is manufactured as an N-type transistor, scan lines based
on the conventional PMOLED driving method form P-
type negative voltages, and thus an additional compo-
nent such as the inverter circuit is required. From the
standpoint of the manufacture of an IC chip, such an in-
verter may be manufactured to be embedded in a circuit
and may be selectively used depending on whether an
N-type or P-type transistor QN31 has been selected.
[0072] Further, the OLED panel 300 includes a plurality
of pixels configured in a dot matrix form, each pixel in-
cluding the pixel circuit 310 according to the present in-
vention.
[0073] The pixel circuit 310 may be connected and
formed at each of the locations where the scan lines and
the data lines of the matrix intersect, and may include a
transistor QN31 and an organic light emitting diode
OLED31.
[0074] The transistor QN31 ofthe pixel circuit 310 is
driven by a scan signal input through a corresponding
one of the scan lines sequentially selected from among
the plurality of scan lines, and outputs drive current ac-
cording to the luminance data input through a corre-
sponding one of the data lines.
[0075] Meanwhile, the OLED31 of the pixel circuit 310
emits light using the drive current transferred from the
transistor QN31.
[0076] The detailed operations of the transistor QN31
and OLED31 are identical to those described above with
reference to FIG. 3.
[0077] The above-described OLED panel 300 and the
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display device 400 having the OLED panel 300 can be
manufactured using a typical circuit manufacturing proc-
ess. Each of the transistors used in the OLED panel 300
and the display device 400 may be manufactured to have
a bottom gate Thin Film Transistor (TFT) structure or a
top gate TFT structure.
[0078] FIG. 5 is a flowchart showing a method of driving
the OLED panel according to the present invention.
[0079] Referring to FIG. 5, the method of driving the
OLED panel according to the present invention is per-
formed such that in the pixel circuits 310 respectively
including transistors QN31 for selectively driving pixels,
each transistor QN31 is driven by a scan signal input
through a corresponding one of scan lines sequentially
selected from among a plurality of scan lines at step
S100. In this case, the scan signal may be input through
the gate terminal of the transistor QN31.
[0080] Next, the transistor QN31 transfers drive current
based on luminance data, input through a corresponding
one of data lines, to OLED31 at step S200. Here, the drive
current may be input to a corresponding pixel circuit 310
through the drain terminal of the transistor QN31 and may
be transferred to OLED31 through the source terminal of
the transistor QN31.
[0081] Next, OLED31 emits light using the drive current
transferred through the source terminal of the transistor
QN31 at step S300. In this case, the anode of OLED31
may be connected to the source terminal of the transistor
QN31 and the cathode of OLED31 may be connected to
a transparent common electrode.
[0082] Meanwhile, the transistor QN31 may be prefer-
ably an N-type or P-type Metal Oxide Thin Film Transistor
(MOTFT). In this case, the MOTFT may be configured
to include an active layer made of any one selected from
the group consisting of Zinc Oxide (ZnO), Indium Zinc
Oxide (IZnO) and Indium Gallium Zinc Oxide (IGZO).
[0083] FIG. 6 is a sectional view showing the OLED
included in the pixel circuit for the OLED panel according
to the present invention.
[0084] As shown in FIG. 6, an OLED31 1 according to
the present invention includes a substrate 10, a first elec-
trode 30, a second electrode 50, an organic layer 70, and
a transparent layer 90.
[0085] The substrate 10 supports the first electrode
30, the second electrode 50, the organic layer 70, and
the transparent layer 90. The substrate 10 is made of
glass or plastic material which has transparency so that
emitted light can pass through the substrate 10.
[0086] The first electrode 30 is commonly referred to
as a lower electrode and formed on the substrate 10. The
first electrode 30 is an anode, that is, a positive (+) elec-
trode, and is formed on the substrate 10 using any one
of a sputtering method, an ion plating method, and a ther-
mal evaporation method using an electron (e) gun. Here,
although an indium-tin oxide electrode having transpar-
ency is used as the first electrode 30 according to the
embodiment of the present invention, an indium-zinc ox-
ide electrode having transparency may be used.

[0087] The second electrode 50, which is opposite to
the first electrode 30, is commonly referred to as an upper
electrode, and is formed on the organic layer 70. The
second electrode 50 is a cathode, that is, a negative (-)
electrode, which is the opposite of the first electrode 30,
that is, the positive electrode. The second electrode 50
is made of any one selected from the group consisting
of silver (Ag), aluminum (Al), and a magnesium-silver
(Mg-Ag) alloy having transparency.
[0088] The organic layer 70 is interposed between the
first electrode 30 and the second electrode 50, and emits
light by the electrical conduction between the first elec-
trode 30 and the second electrode 50. The organic layer
70 includes a Hole Injection Layer (HIL) 72, a Hole Trans-
porting Layer (HTL) 74, an EMissive Layer (EML) 76, an
Electron Transporting Layer (ETL) 78, and an Electron
Injection Layer (EIL) 79 so that the organic layer 70 can
emit light using the electrical conduction between the first
electrode 30 and the second electrode 50.
[0089] Here, the organic layer 70 is interposed be-
tween the first electrode 30 and the second electrode 50
using one of a spin coating method, a thermal evapora-
tion method, a spin casting method, a sputtering method,
an electron (e)-beam evaporation method, and a Chem-
ical Vapor Deposition) (CVD) method.
[0090] The hole injection layer 72 functions to enable
holes to be injected from the first electrode 30, and the
hole transporting layer 74 functions as the movement
path of the holes injected from the hole injection layer 72
so that the injected holes can meet the electrons from
the second electrode 50.
[0091] The electron injection layer 79 functions to en-
able electrons to be injected from the second electrode
50, and the electron transporting layer 78 functions as
the movement path of electrons injected from the electron
injection layer 79 so that the electrons meet the holes,
moving from the hole transporting layer 74, in the emis-
sive layer 76.
[0092] In order to facilitate the injection of the electrons
from the second electrode 50, the electron transporting
layer 78 can be doped with any one selected from the
group consisting of low-work-function metals and mix-
tures thereof, which can be applied regardless of the ex-
istence of the electron injection layer 79.
[0093] Here, the low-work-function metals may include
Cs, Li, Na, K, and Ca, and the mixtures thereof may in-
clude Li-Al, LiF, CsF, and Cs2CO3.
[0094] Meanwhile, the emissive layer 76 is interposed
between the hole transporting layer 74 and the electron
transporting layer 78, and emits light using the holes from
the hole transporting layer 74 and the electrons from the
electron transporting layer 78. That is, the emissive layer
76 emits light by the holes and electrons which meet on
the boundary surface between the hole transporting layer
74 and the electron transporting layer 78.
[0095] The transparent layer 90 may be formed be-
tween the organic layer 70 and the second electrode 50
and/or on the second electrode 50. For example, the
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transparent layer 90 may be formed on both the top sur-
face and bottom surface of the second electrode 50, or
on the top or bottom surface of the second electrode 50.
[0096] Although this embodiment shows an example
of a configuration in which the transparent layer 90 is
formed on both the top and bottom surfaces ofthe second
electrode 50, the present invention is not limited thereto,
but a configuration in which the transparent layer 90 is
formed on only the top or bottom surface of the second
electrode 50 may be applied to the present invention.
[0097] The transparent layer 90 may include a first
transparent layer 91 formed between the organic layer
70 and the second electrode 50 and a second transparent
layer 92 formed on the top surface of the second elec-
trode 50.
[0098] Preferably, the first transparent layer 91 may
be formed between the electron injection layer 79 and
second electrode 50 of the organic layer 70, and may be
formed in the electron injection layer 79 itself. Further,
the second transparent layer 92 may be placed on the
top surface of the second electrode 50 which faces the
first transparent layer 91.
[0099] Here, the transparent layer 90 functions to en-
able the second electrode 50 to have both transparency
and high transmittance. Further, the transparent layer 90
is configured in the form of a thin film, and thus reduces
the surface resistance of the second electrode 50, there-
by preventing the performance of the TOLED panel from
being deteriorated. The characteristics of the transparent
layer 90 will be described with reference to FIGS. 7 to 9
after oxides, nitrides, salts, and mixtures thereof have
been described.
[0100] The transparent layer 90 according to the
present invention may include any one selected from the
group consisting of oxides, nitrides, salts and mixtures
thereof.
[0101] In this case, the oxides may include MoO3, ITO,
IZO, IO, ZnO, TO, TiO2, SiO2, WO3, Al2O3, Cr2O3, TeO2,
and SrO2. The nitrides may include SiN and AIN. Further,
the salts may include Cs2CO3, LiCO3, KCO3, NaCO3,
LiF, CsF, and ZnSe.
[0102] Although it is preferable to use the oxide, the
nitride, the salt or the mixture included in the transparent
layer 90 because excellent transmittance and luminance
can be exhibited, as shown in FIGS. 7 to 9, any material,
other than those materials, may be included in the trans-
parent layer 90 as long as the material enables the sec-
ond electrode 50 to have both transparency and high
transmittance.
[0103] Although the first transparent layer 91 and the
second transparent layer 92 of the transparent layer 90
are made of the same material, they may be made of
different materials. For example, the first transparent lay-
er 91 may include an oxide, and the second transparent
layer 92 may include a nitride, a salt or a mixture thereof
Alternatively, the first transparent layer 91 may include
a nitride, and the second transparent layer 92 may in-
clude an oxide, a salt or a mixture thereof Alternatively,

the first transparent layer 91 may include a salt, and the
second transparent layer 92 may include an oxide, a ni-
tride or a mixture thereof.
[0104] It is preferred that the thickness of the transpar-
ent layer 90 be equal to or greater than 0.1 nm and less
than 100 nm. The reason for limiting the thickness ofthe
transparent layer 90 is, for example, that when the thick-
ness of the transparent layer 90 is less than 0.1 nm, trans-
mittance increases, and resistance also increases in pro-
portion thereto, and thus the performance of the TOLED
panel 300 is deteriorated.
[0105] In contrast, when the thickness of the transpar-
ent layer 90 is equal to or greater than 100 nm, the per-
formance is not deteriorated due to decrease in resist-
ance, but the transmittance decreases due to increase
in the thickness of the transparent layer 90. Meanwhile,
it is preferred that the transparent layer 90 according to
the embodiment of the present invention be preferably
formed using thermal evaporation.
[0106] Referring to FIGS. 7 to 9, the characteristics of
the OLED having the above-described configuration ac-
cording to the present invention will be described in re-
lation to the above construction.
[0107] FIG. 7 is a graph showing transmittance de-
pending on whether the transparent layer 90 is present
in the OLED 1 according to the present invention. In FIG.
7, ’a’ denotes a curve for the OLED 1 with the transparent
layer 90 according to the present invention, and ’b’ de-
notes a curve for an OLED without the transparent layer
90, which is different from that of the present invention.
[0108] The OLED 1 according to the present invention
may exhibit a transmittance ranging from 70 to 99% de-
pending on the wavelength (nm). For example, as shown
in FIG. 7, with regard to the transmittance depending on
wavelength (nm), the TOLED panel 300 according to the
present invention exhibits a transmittance of about 80%
at a wavelength of 550 nm, while the TOLED panel with-
out the transparent layer 90 exhibits a transmittance of
about 47%. Referring to these results, it can be seen that
the transmittance of the TOLED panel 300 with the trans-
parent layer 90 is 1.7 times as high as that of the TOLED
panel without the transparent layer 90.
[0109] FIG. 8 is a graph showing luminance depending
on whether the transparent layer 90 is present in the
OLED 1. In FIG. 8, ’c’ denotes a curve for the OLED 1
according to the present invention, and ’d’ denotes a
curve for the OLED without the transparent layer 90.
[0110] With regard to the luminance depending on a
voltage of 10V, the TOLED panel 300 with the transparent
layer 90 exhibits a luminance of about 25000 and a TO-
LED panel without the transparent layer 90 exhibits a
luminance of about 20000. Accordingly, it can be seen
that there is a 1.2 times difference in the luminance de-
pending on whether the transparent layer 90 is present.
[0111] In FIG. 9, curve ’e’ denotes transmittance for
the transparent layer 90 made of an oxide such as MoO3,
ITO, IZO, IO, ZnO, TO, TiO2, SiO2, WO3, Al2O3, Cr2O3,
TeO2 or SrO2, and curve ’f’ denotes transmittance for the
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transparent layer 90 made of a salt such as Cs2CO3,
LiCO3, KCO3, NaCO3, LiF, CsF, or ZnSe.
[0112] As shown in FIG. 9, a transmittance of about
80% is obtained when the transparent layer 90 is made
of an oxide while a transmittance of about 75% is ob-
tained when the transparent layer 90 is made of a salt.
Although the transmittance for the transparent layer 90
made of an oxide is 5% higher than that for the transmit-
ting layer 90 made of a salt, this is merely a small differ-
ence, so that it may be preferable to selectively use an
oxide, a salt and a mixture thereof, as in the embodiment
ofthe present invention.
[0113] A method of manufacturing the OLED 1 accord-
ing to the present invention will be described below with
reference to FIG. 10.
[0114] First, the first electrode 30 which is a positive
(+) electrode is formed on the substrate 10 at step S10.
[0115] After the first electrode 30 has been formed on
the substrate 10, the organic layer 70 is formed on the
first electrode 30 at step S30. In this case, the organic
layer 70 formed on the first electrode 30 is formed in the
sequence of the hole injection layer 72, the hole trans-
porting layer 74, the emissive layer 76, the electron trans-
porting layer 78 and the electron injection layer 79.
[0116] The first transparent layer 91 is formed on the
organic layer 70 at step S50. In an embodiment of the
present invention, the first transparent layer 91 may in-
clude an oxide such as MoO3, ITO, IZO, IO, ZnO, TO,
TiO2, SiO2, WO3, Al2O3, Cr2O3, TeO2 or SrO2. The thick-
ness of the first transparent layer 91 is equal to or greater
than 0.1 nm and less than 100 nm, in consideration of
resistance and transmittance.
[0117] Thereafter, the second electrode 50 is formed
on the first transparent layer 91 at step S70. The second
electrode 50 is a negative (-) electrode and is formed of
a thin metal film. The thin metal film used as the second
electrode 50 is made of any one of Ag, Al and an Mg-Ag
alloy.
[0118] The second transparent layer 92 is formed on
the second electrode 50 at step S90. The second trans-
parent layer 92 may include an oxide as at step S50.
However, the second transparent layer 92 formed on the
second electrode 50 may include any one selected from
the group consisting of nitrides such as SiN and AIN,
salts such as Cs2CO3, LiCO3, KCO3, NaCO3, LiF, CsF
and ZnSe, and mixtures thereof
[0119] Accordingly, the transparent layer 90 is formed
with the second electrode 50 disposed therein, so that
double-sided light emission can be implemented and the
transmittance can be improved.
[0120] Further, the transparent layer 90 may be formed
to adjust the thickness of the second electrode 50, there-
by improving transmittance and electrical performance.
[0121] As described above, the present invention is
advantageous in that transistors functioning to perform
switching are provided in the structure of a conventional
PMOLED panel, thus solving problems such as the im-
balance of luminance attributable to the sequential driv-

ing of scan lines and the complexity of circuits occurring
in the structure of a conventional AMOLED panel.
[0122] Further, the TOLED panel is implemented by
forming the transparent layer including any one selected
from the group consisting of oxides, nitrides, salts and
mixtures thereof, between the organic layer and the sec-
ond electrode (cathode electrode) and/or on the second
electrode, thus enabling TOLEDs capable of realizing
double-sided light emission to be implemented and im-
proving transmittance.
[0123] Furthermore, the transparent layer is made of
any one selected from the group consisting of oxides,
nitrides, salts and mixtures thereof, so that the increase
in the internal resistance of the second electrode can be
prevented, thus improving the electrical performance of
products.
[0124] The advantages of the present invention are
not limited to the above-described advantages, and those
skilled in the art will clearly understand other advantages
which are not described here from a description of the
accompanying claims.
[0125] Although the preferred embodiments of the
present invention have been disclosed for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the inven-
tion as disclosed in the accompanying claims.

Industrial Applicability

[0126] The present invention can be used for produc-
ing a display device having a pixel circuit for an OLED
panel, which does not cause the problem of the imbal-
ance of luminance while simplifying the structure of the
OLED panel compared to an AMOLED panel.

Claims

1. A pixel circuit for an Organic Light Emitting Diode
(OLED) panel, comprising:

a switching element driven by a scan signal input
through a corresponding one of scan lines se-
quentially selected from among a plurality of
scan lines, and configured to transfer drive cur-
rent based on luminance data input through a
corresponding one of a plurality of data lines;
and
an OLED configured to emit light using the drive
current transferred by the switching element.

2. The pixel circuit according to claim 1, wherein the
switching element comprises a transistor, a gate ter-
minal of which is connected to the corresponding
scan line, a drain terminal of which is connected to
the corresponding data line, and a source terminal
of which is connected to the OLED.
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3. The pixel circuit according to claim 2, wherein the
OLED has an anode connected to the source termi-
nal of the transistor and a cathode connected to a
common electrode.

4. The pixel circuit according to claim 2, wherein the
transistor is an N-type or P-type metal oxide thin film
transistor.

5. The pixel circuit according to claim 4, wherein the
metal oxide thin film transistor comprises an active
layer made of any one selected from a group con-
sisting of Zinc Oxide (ZnO), Indium Zinc Oxide
(IZnO) and Indium Gallium Zinc Oxide (IGZO).

6. The pixel circuit according to claim 1, wherein the
OLED comprises a transparent OLED (TOLED).

7. The pixel circuit according to claim 1, wherein the
OLED comprises:

a substrate;
a first electrode formed on the substrate;
an organic layer formed on the first electrode;
a second electrode formed on the organic layer;
and
a transparent layer formed between the organic
layer and the second electrode and/or on the
second electrode, and configured to include any
one selected from a group consisting of oxides,
nitrides, salts and mixtures thereof.

8. The pixel circuit according to claim 7, wherein the
oxides comprise any one selected from a group con-
sisting of MoO3, ITO, IZO, IO, ZnO, TO, TiO2, SiO2,
WO3, Al2O3, Cr2O3, TeO2, and SrO2.

9. The pixel circuit according to claim 7, wherein the
nitrides comprise any one selected from a group con-
sisting of SiN and AIN.

10. The pixel circuit according to claim 7, wherein the
salts comprise any one selected from a group con-
sisting of Cs2CO3, LiCO3, KCO3, NaCO3, LiF, CsF
and ZnSe.

11. The pixel circuit according to claim 7, wherein the
transparent layer is formed to have a thickness which
is equal to or greater than 0.1 nm and less than 100
nm.

12. The pixel circuit according to claim 7, wherein the
organic layer comprises an electron transporting lay-
er doped with any one selected from a group con-
sisting of low-work-function materials and mixtures
thereof to facilitate injection of electrons from the
second electrode.

13. The pixel circuit according to claim 12, wherein the
low-work-function metals comprise any one selected
from a group consisting of Cs, Li, Na, K and Ca.

14. The pixel circuit according to claim 12, wherein the
mixtures of the low-work-function metals comprise
any one selected from a group consisting of Li-Al,
LiF, CsF and Cs2CO3.

15. The pixel circuit according to claim 7, wherein the
OLED exhibits a transmittance ranging from 70 to
99% depending on wavelength (nm).

16. A display device, comprising:

a scan line driving circuit for sequentially output-
ting scan signals through a plurality of scan lines;
a data driving circuit for transferring luminance
data through a plurality of data lines; and
one or more pixel circuits for an Organic Light
Emitting Diode (OLED) panel, the pixel circuits
being connected and formed at locations where
the scan lines and the data lines in a matrix form
intersect, wherein each of the pixel circuits com-
prises a switching element driven by a scan sig-
nal input through a corresponding one of scan
lines sequentially selected from among the plu-
rality of scan lines and configured to transfer
drive current based on luminance data input
through a corresponding one of the data lines,
and an OLED configured to emit light using the
drive current transferred by the switching ele-
ment.

17. The display device according to claim 16, wherein
the switching element comprises a transistor, a gate
terminal of which is connected to the corresponding
scan line, a drain terminal of which is connected to
the corresponding data line, and a source terminal
of which is connected to the OLED.

18. The display device according to claim 17, wherein
the OLED has an anode connected to the source
terminal of the transistor and a cathode connected
to a common electrode.

19. The display device according to claim 17, wherein
the transistor is an N-type or P-type metal oxide thin
film transistor.

20. The display device according to claim 16, wherein
the OLED comprises a Transparent OLED (TOLED).

21. A method of driving an Organic Light Emitting Diode
(OLED) panel using pixel circuits respectively includ-
ing transistors for selectively driving pixels, compris-
ing:
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driving each transistor using a scan signal input
through a corresponding one of scan lines se-
quentially selected from among a plurality of
scan lines;
the transistor transferring drive current based on
luminance data, input through a corresponding
one of a plurality of data lines, to an OLED; and
the OLED emitting light using the drive current.

22. The method according to claim 21, wherein at the
driving each transistor using the scan signal input
through the corresponding one of scan lines sequen-
tially selected from among the plurality of scan lines,
the scan signal is input through a gate terminal of
the transistor.

23. The method according to claim 22, wherein at the
transistor transferring the drive current based on the
luminance data, input through the corresponding
one of the plurality of data lines, to the OLED, the
drive current is input through a drain terminal of the
transistor, and the transistor transfers the drive cur-
rent to the OLED through a source terminal thereof.

24. The method according to claim 23, wherein at the
OLED emitting light using the drive current, the
OLED has an anode connected to the source termi-
nal of the transistor and a cathode connected to a
transparent common electrode, so that the drive cur-
rent transferred through the anode is applied to the
transparent common electrode connected to the
cathode.
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