US 20060114193A1

a9y United States

a2y Patent Application Publication () Pub. No.: US 2006/0114193 A1

Kwak et al. 43) Pub. Date: Jun. 1, 2006
(54) PIXEL CIRCUIT AND LIGHT EMITTING (52) US.CL .. coveeeee 345176
DISPLAY
(76) Inventors: Won Kyu Kwak, Seongnam (KR);
Sung Cheon Park, Suwon (KR) (57) ABSTRACT
Correspondence Address:
CHRISTIE, PARKER & HALE, LLP A pixel circuit for a light emitting display. Adjacent pixels
PO BOX 7068 of the light emitting display coupled to one scan line share
PASADENA, CA 91109-7068 (US) one first power supply line. A driving circuit in each pixel
) circuit drives first and second organic light emitting diodes
@1) Appl. No.: 11/274,941 (OLED:s). A switching circuit is coupled between the first
o and second OLEDs and the driving circuit to sequentially
(22)  Filed: Nov. 14, 2005 control the driving of the first and second OLEDs. Because
30 Foreien Application Priority Dat two adjacent pixel circuits share one pixel power supply line
(30) oreign Application Priority Data and a plurality of OLEDs are coupled to one pixel circuit, it
Nov. 22, 2004 (KR) e 10-2004-95984 is possible to reduce the number of pixel circuits and the
number of wiring lines of the light emitting display. Other
Publication Classification circuit elements may also be shared between adjacent pixel
circuits. Reducing the wiring and other elements of the pixel
51) Int. CL circuits makes it possible to increase the aperture ratio of the
D p p
G09G  3/30 (2006.01) light emitting display.
110a Vdd /LZOa
Dm 111a o A 121a  Dm+l
A TRt | T v a— 7
| WotaJey rdCUBlal ||| | M62a by rdCM2 :
' M21a i ol M%a [ 1
A . . || L1
| || SHATH T Ostea || gy |
L | Mlla Jp— ik +—dLMiRa |
i K i
1 [
| L M3ia ik M3ca | ;
] i ]
I i 1
' 1 1§ 1 |
Sn -+ © 1k )l ] !
I
| {E |
l Mdla| 1|1 |MdRa |
Sn-14H i :
Lbmmm e ] I I, S I A ] _d
H
AL 1124 122a Al
F_“M"ﬂ“""/_“u F'\ﬂ ——————— M%é—l
Aar a | | ar ai
Eln -:——<%||T ; T N1 T
F2n ' C ! ! EMBZ& !
L,
2 M8Bla: i }
e ————— e = —— [ L e T -
OLED11a I IOLEDZla OLEDZZaI OLED12a
Vss  Vss Vss  Vss




Sl
El

S5¢

Patent Application Publication Jun. 1,2006 Sheet 1 of 6 US 2006/0114193 A1
ilG. 1
(PRIOR ART)

D1 Vdd D2 Vdd
Cst Cst
——1 1

la CT -—B—l—% T
T A - A
A cl
"HT3 T3
OLED OLED
Vss Vss
Cst Cst
—— AF——1
'_Fé G T; a—
dC d
"M13 T3
OLED OLED
Vss Vss




Patent Application Publication Jun. 1,2006 Sheet 2 of 6 US 2006/0114193 A1

FlG. 2

300
. e )
0 T ﬂ)n 1§o - ‘ T
. s ne
B A e A e e
Bel || 3 \ L 1100
SL_| -l
E2 i . . . :
e
B2 1 : I — [
* i L] ’/V(i‘d - * /V.dd i
AU | I I A VR B I A
Hn oy t Ly Ly
L 1 oo ¢ 1 |
E2n : . " . . :
Sn | i
) DO D IS R B 77130
D1 DR Dm-1 |Dm
DATA DRIVER 200




Patent Application Publication Jun. 1,2006 Sheet 3 of 6 US 2006/0114193 A1

110a 120a
Vdd
/./ //
Dm 111a o A 121a  Dm+l
| /- ______________ Alrr--TTT T TTTTg T T T ‘Z ________ -1
i 1M5la{1:||°~ —<1E‘FM61a 1| M62a 1Py 4L M52a ot |
pilfela 5| it i O Meza |
a o|| M T Ostea || gp a
| Mila Jb—ot it * q[_Mi?a |
| M31a I Ua |
Sn : . T ; ; T ! g
i M41£[5 E EM42a
Sl T W] O | S S ]
Al 124 1220 AU
S R __Z r‘-m----------é-ﬁ
T Ml | | M72a!
Eln +4f . ; 4

E2 ; \T ql‘ i : @Bza‘ﬂ_ :

ol E 7Y
OLED11a I IOLEDZla 0LED22a I OLED12a

Vss  Vss Vss  Vss



Patent Application Publication Jun. 1,2006 Sheet 4 of 6 US 2006/0114193 A1

FIG. 4
110b 120b
Dm Vel Vdd s~ Dm+
111b 121b
r—-———- Z_ ______________ —— " rs--—-"|-"""1T""—"—"—"—"—"7q-"7=—"=~==- _d_"ﬁ
S l M5tb Iy LMD | | M62b|°—4[‘M52b JL Sn
Lle[ ]l 0 Dl el L
"?J},Elb Cstib | ECSth ' MgEﬁT’
g L4 M31b i M32b Jb- |
Mitb J—t | 2D
| ri[Mle: ! M42b]b—| !
Sn—1 B e e s s 1 — 122b
R AR |
11@ r‘ ! | L !
Eln qLHM?lb | ; M72b .
| | | [MBRb |"J |
e —Cta - — En
OLEDlleiv iOLEDZIb omnzzbi Jszo[,]ﬂnzb

Vss  Vss Vss  Vss



US 2006/0114193 A1

Patent Application Publication Jun. 1,2006 Sheet S of 6

FlG. 9

F1G. 6




Patent Application Publication Jun. 1,2006 Sheet 6 of 6 US 2006/0114193 A1

FlG. 7
110c 120c
Dm s~ Vdd s~ Dm+
1le ) 121c
I'"""'_'z __________ S S— i Y Y K‘“"}
S T M5lcl|]h<1 Mele| || M6 b—dE[MﬁZC T 3
|y B3 =L Cstic! E — , 133, )
| M2l |1 |Cstee M22c!
| <L M3lc || M32c Tb- |
EMllc]b 3 Ik ey iz
| e |
Sn—l Iu__-__ __________ I _____: [P I P _—
| T |
! Blc)! | MB2c |
' E2n —q —p E2n!
AT . T N
112 ' 122¢
OLEDIic iOLEDZlc OLEDEZci OLED12¢

Vss Vss Vss Vss



US 2006/0114193 Al

PIXEL CIRCUIT AND LIGHT EMITTING DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2004-95984, filed on
Now. 22, 2004, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND
[0002]

[0003] The present invention relates to a light emitting
display, and more particularly to a pixel circuit coupled to a
plurality of organic light emitting diodes (OLED) that emit
light so that it is possible to improve the aperture ratio of the
light emitting display, to compensate for the threshold
voltage, and to thus make brightness uniform and a light
emitting display using the same.

[0004] 2. Discussion of Related Art

[0005] Recently, various flat panel displays of lower
weight and volume compared with cathode ray tubes (CRT)
have been developed. In particular, light emitting displays
having improved luminous efficiency, brightness, view
angle, and high response speed are spotlighted.

[0006] Inan OLED, an emission layer made of a thin film
that emits light is positioned between a cathode electrode
and an anode electrode. Electrons and holes are injected into
the emission layer and are recombined to generate exciters
at a reduced overall energy. Light is emitted as a result of this
recombination.

[0007] The emission layer of the OLED may be formed
from organic or inorganic material. The OLED is divided
into organic and inorganic OLEDs according to the type of
the emission layer.

[0008] FIG. 1 is a circuit diagram illustrating a part of a
conventional light emitting display. Four adjacent pixels are
shown that each include an OLED and a pixel circuit. The
pixel circuit includes a first transistor T1, a second transistor
T2, a third transistor T3, and a capacitor Cst. Each of the
first, second, and third transistors T1, T2, T3 includes a gate,
a source, and a drain and the capacitor Cst includes a first
electrode and a second electrode.

1. Field of the Invention

[0009] Because the pixels all have the same circuit, only
the left top pixel will be described. The source of the first
transistor T1 is coupled to a power supply line Vdd, the drain
of the first transistor T1 is coupled to the source of the third
transistor T3, and the gate of the first transistor T1 is coupled
to a first node A. The first node A is coupled to the drain of
the second transistor T2. The source of the second transistor
T2 is coupled to a data line D1, the drain of the second
transistor T2 is coupled to the first node A, and the gate of
the second transistor T2 is coupled to a first scan line S1. The
second transistor T2 transmits a data signal to the first node
A in response to the scan signal applied to its gate. The first
transistor T1 supplies current corresponding to the data
signal to the OLED.

[0010] The source of the third transistor T3 is coupled to
the drain of the first transistor T1, the drain of the third
transistor T3 is coupled to the anode electrode of the OLED,
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and the gate of the third transistor T3 is coupled to an
emission control line E1 to respond to an emission control
signal. Therefore, the third transistor T3 controls the flow of
current that flows from the first transistor T1 to the OLED
in response to the emission control signal to control emis-
sion of the OLED.

[0011] The first electrode of the capacitor Cst is coupled to
the power supply line Vdd and the second electrode of the
capacitor Cst is coupled to the first node A. The capacitor Cst
is charged according to the data signal and applies a signal
to the gate of the first transistor T1 during one frame and
therefore maintains the first transistor T1 operating during
the one frame.

[0012] However, in the conventional pixel circuit for the
light emitting display, because each OLED is driven by a
pixel circuit of its own, a plurality of pixel circuits are
necessary to drive a plurality of OLEDs. This design feature
increases the number of pixel circuits that form the display.

[0013] Also, because one emission control line and a pixel
power supply line are coupled to each pixel row, wiring lines
become complicated and the aperture ratio of the light
emitting display deteriorates.

[0014] Therefore, there is a need for an alternative design
that reduces the number of the pixel circuits and simplifies
the arrangement of the wiring lines.

SUMMARY OF THE INVENTION

[0015] Accordingly, one aspect of the present invention
provides light emitting displays, in which two adjacent pixel
circuits coupled to one scan line share one pixel power
supply line and a plurality of OLEDs are coupled to one
pixel circuit so that it is possible to reduce the number of
pixel circuits and the number of wiring lines of the light
emitting display and thus improve the aperture ratio of the
light emitting display.

[0016] The foregoing and/or other aspects of the present
invention are achieved by providing a light emitting display
including an image display unit coupled to a plurality of scan
lines, a plurality of data lines, a plurality of emission control
lines, and a plurality of first power supply lines and includ-
ing a plurality of pixels formed in the regions defined by the
scan lines and the data lines. Each of first and second
adjacent pixels coupled to one scan line and one first power
supply line among the plurality of pixels includes first and
second OLEDs, a driving circuit commonly coupled to the
first and second OLEDs to drive the first and second OLEDs,
and a switching circuit coupled between the first and second
OLEDs and the driving circuit to sequentially control the
driving of the first and second OLEDs. The driving circuit
includes a first transistor for receiving the first power source
corresponding to a first voltage applied to the gate to
selectively supply current to the first and second OLEDs, a
second transistor for selectively transmitting a data signal to
the first electrode of the first transistor by a first scan signal,
a third transistor for selectively flowing electric current to
the first transistor so that the first transistor serves as a diode
by the first scan signal, a capacitor for storing the voltage
applied to the gate of the first transistor while a data voltage
is applied to the first electrode of the first transistor and for
maintaining the stored voltage in the gate of the first
transistor in the period where the OLEDs emit light, a fourth
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transistor for selectively transmitting an initializing signal to
the capacitor by a second scan signal, a fifth transistor for
selectively transmitting the first power source to the first
transistor by the first emission control signal, and a sixth
transistor for selectively transmitting the first power source
to the first transistor by the second emission control signal.

[0017] According to another aspect of the present inven-
tion, there is provided a light emitting display including first
and second adjacent pixels coupled to one scan line. Each of
the first and second pixels includes first and second OLEDs
for receiving a current to emit light, a first transistor whose
drain is coupled to a first node, whose source is coupled to
a second node, and whose gate is coupled to a third node, a
second transistor whose source is coupled to a data line,
whose drain is coupled to the second node, and whose gate
is coupled to a first scan line, a third transistor whose source
is coupled to the first node, whose drain is coupled to the
third node, and whose gate is coupled to the first scan line,
a fourth transistor whose source is coupled to an initializing
line, whose drain is coupled to the third node, and whose
gate is coupled to a second scan line, a capacitor whose first
electrode is coupled to a first power source and whose
second electrode is coupled to the third node, a fifth tran-
sistor whose source is coupled to the first power supply line,
whose drain is coupled to the second node, and whose gate
is coupled to a first emission control line, a sixth transistor
whose source is coupled to the first power supply line,
whose drain is coupled to the second node, and whose gate
is coupled to a second emission control line, a seventh
transistor whose source is coupled to the first node, whose
drain is coupled to the first OLED, and whose gate is
coupled to the first emission control line, and an eighth
transistor whose source is coupled to the first node, whose
drain is coupled to the second OLED, and whose gate is
coupled to the second emission control line.

[0018] According to another aspect of the present inven-
tion, there is provided a light emitting display including first
and second adjacent pixels coupled to one scan line. Each of
the first and second pixels includes first and second OLEDs
for receiving current to emit light, a first transistor whose
drain is coupled to a first node, whose source is coupled to
a second node, and whose gate is coupled to a third node, a
second transistor whose source is coupled to a data line,
whose drain is coupled to the second node, and whose gate
is coupled to a first scan line, a third transistor whose source
is coupled to the second node, whose drain is coupled to the
third node, and whose gate is coupled to the first scan line,
a fourth transistor whose source is coupled to an initializing
line, whose drain is coupled to the third node, and whose
gate is coupled to a second scan line, a capacitor whose first
electrode is coupled to a first power source and whose
second electrode is coupled to the third node, a fifth tran-
sistor whose source is coupled to the first power supply line,
whose drain is coupled to the second node, and whose gate
is coupled to a first emission control line, a sixth transistor
whose source is coupled to the first power supply line,
whose drain is coupled to the second node, and whose gate
is coupled to a second emission control line, a seventh
transistor whose source is coupled to the first node, whose
drain is coupled to the first OLED, and whose gate is
coupled to the first emission control line, and an eighth
transistor whose source is coupled to the first node, whose
drain is coupled to the second OLED, and whose gate is
coupled to the second emission control line.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a circuit diagram illustrating a part of a
conventional light emitting display.

[0020] FIG. 2 illustrates the structure of a light emitting
display according to a first embodiment of the present
invention.

[0021] FIG. 3 is a circuit diagram illustrating a first
embodiment of the pixel used for the light emitting display
of the present invention.

[0022] FIG. 4 is a circuit diagram illustrating a second
embodiment of the pixel used for the light emitting display
of the present invention.

[0023] FIG. 5 illustrates waveforms that describe the
operation of the pixel of FIGS. 3 and 4.

[0024] FIG. 6 illustrates waveforms that describe the
operation of the pixel of FIGS. 3 and 4 using NMOS
transistors.

[0025] FIG. 7 is a circuit diagram illustrating a third
embodiment of the pixel used for the light emitting display
of the present invention.

DETAILED DESCRIPTION

[0026] FIG. 2 illustrates a light emitting display according
to a first embodiment of the present invention. The light
emitting display includes an image display unit 100, a data
driver 200, and a scan driver 300.

[0027] The image display unit 100 includes a plurality of
pixels 110, 120 including a plurality of OLEDs, a plurality
of scan lines S0, S1, S2, . . ., Sn-1, Sn arranged in a row
direction, a plurality of first emission control lines E11, E12,
..., El1r-1, Em and second emission control lines E21, E22,
..., E2n-1, E2n arranged in the row direction, a plurality
of data lines D1, D2, . . ., Dm-1, Dm arranged in a column
direction, and a plurality of pixel power supply lines Vdd for
supplying pixel power.

[0028] Each one pixel power supply line Vdd is simulta-
neously coupled to two adjacent pixels 110 (or to two
adjacent pixels 120) in the row direction so that the number
of required pixel power supply lines Vdd is reduced to half
of the number of pixels. Therefore, it is possible to reduce
the number of wiring lines required for the image display
unit 100. The pixel power supply lines Vdd receive pixel
power source from an external power source 130.

[0029] The pixels 110, 120 receive a scan signal of a
present or first scan line Sn and a scan signal of a previous
or second scan line Sn—1 through the scan lines S0, S1, S2,
..., Sn-1, Sn and generate driving currents corresponding
to data signals by the data signals transmitted from data lines
D1, D2, . . ., Dm-1, Dm. The driving currents are trans-
mitted to the OLEDs by first and second emission control
signals transmitted through the first emission control lines
E11, E12, ..., Elr-1, Eln and the second emission control
lines E21, E22, . . ., E2r-1, E2n. Note that the number of
scan lines SO . . . Sn is one more than the number of first or
second emission control lines E11 . . . Elz or E21 . . . E2n.

[0030] The data driver 200 is coupled to the data lines D1,
D2,...,Dm-1, Dm to transmit the data signals to the image
display unit 100. Each one data line sequentially transmits
red, green, and blue data.
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[0031] The scan driver 300, shown in the embodiment of
FIG. 2 to be located on the side of the image display unit

100, is coupled to the scan lines S0, S1, S2, . . ., Sn-1, Sn,
the first emission control lines E11, E12, . . ., Elr-1, Eln,
and the second emission control lines E21, E22, . .., E2n-1,

E2# to sequentially transmit the scan signals and the emis-
sion control signals to the image display unit 100.

[0032] FIG. 3 is a circuit diagram illustrating a first
embodiment of the pixel used for the light emitting display
of the present invention. The pixels of the first embodiment
include two adjacent pixel circuits 110a, 120a coupled to the
same two scan lines Sn, Sn-1. The left pixel is referred to
as a first pixel 110a and the right pixel is referred to as a
second pixel 120aq.

[0033] Each of the first and second pixels 110a, 120a
include a driving circuit and a switching circuit. The driving
circuit 111a, 121a includes elements that are coupled to the
scan lines Sn, Sn-1 and are driven by the scan signals sn,
sn—1. The switching circuit 1124, 122a includes switching
elements that are coupled to the emission control lines Elzn,
E2r and are driven by the emission control signals eln, e2n.
The switching circuit 1124, 122a couples the driving circuit
111a, 121a to the OLEDs and controls the flow of current to
these OLEDs.

[0034] In the first pixel 110a, the drain of the first tran-
sistor M11a is coupled to a first node A1, the source of the
first transistor M11a is coupled to a second node B1, and the
gate of the first transistor M11a is coupled to a third node C1
so that current flows from the second node B1 to the first
node Al in response to the voltage of the third node C1.

[0035] The source of the second transistor M2la is
coupled to the data line Dm, the drain of the second
transistor M21a is coupled to the second node B1, and the
gate of the second transistor M21a is coupled to the first scan
line Sn. The second transistor M21a performs a switching
operation by a first scan signal sn transmitted through the
first scan line Sn and selectively transmits the data signal
transmitted through the data line Dm to the second node B1.

[0036] The source of the third transistor M31a is coupled
to the first node Al, the drain of the third transistor M31a is
coupled to the third node C1, and the gate of the third
transistor M31a is coupled to the first scan line Sn. Once the
first scan signal sn is transmitted through the first scan line
Sn, the potential of the first node Al is made equal to the
potential of the third node C1 and the first transistor M11
becomes coupled like a diode. As a result, electric current
flows through the first transistor M11a.

[0037] The source and gate of the fourth transistor Md1a
are coupled to the second scan line Sn-1 and the drain of the
fourth transistor Md1a is coupled to the third node C1 so that
the fourth transistor M41a transmits an initializing signal to
the third node C1. The initializing signal is the second scan
signal sn-1 input to the row that, by one row, precedes the
row to which the first scan signal sn is input. The initializing
second scan signal sn-1 is transmitted through the second
scan line Sn-1. The second scan line Sn-1 is the scan line
coupled to the row that, by one row, precedes the row to
which the first scan line Sn is coupled.

[0038] The source of the fifth transistor M51a is coupled
to the pixel power supply line Vdd, the drain of the fifth
transistor M51a is coupled to the second node B1, and the
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gate of the fifth transistor M51a is coupled to the first
emission control line Eln. The fifth transistor M51a selec-
tively transmits the power from the pixel power supply line
Vdd to the second node B1 in response to a first emission
control signal elr transmitted through the first emission
control line Elrn.

[0039] The source of the sixth transistor M61a is coupled
to the pixel power supply line Vdd, the drain of the sixth
transistor Mé61a is coupled to the second node B1, and the
gate of the sixth transistor M61la is coupled to the second
emission control line E2# so that the sixth transistor M61a
selectively transmits the pixel power source to the second
node B1 by the second emission control signal e2# trans-
mitted through the second emission control line E2z.

[0040] The source of the seventh transistor M71a is
coupled to the first node Al, the drain of the seventh
transistor M71a is coupled to the first OLED OLED11aq, and
the gate of the seventh transistor M71a is coupled to the first
emission control line Elx. In response to the first emission
control signal eln transmitted through the first emission
control line Eln, the seventh transistor M71a selectively
transmits the current that flows through the first node Al to
the first OLED OLEDI1la, to cause the first OLED
OLED11a to emit light.

[0041] The source of the eighth transistor M81a is coupled
to the first node A1, the drain of the eighth transistor M81a
is coupled to the second OLED OLED21a, and the gate of
the eighth transistor M81a is coupled to the second emission
control line E2n.

[0042] In response to the second emission control signal
e2n transmitted through the second emission control line
E2n, the eighth transistor M81a transmits current that flows
through the first node A1 to the second OLED OLED21a4 to
emit light from the second OLED OLED21a.

[0043] The first electrode of the capacitor Cstla is coupled
to the pixel power supply line Vdd and the second electrode
of the capacitor Cstla is coupled to the third node C1. As a
result, the capacitor Cstla is initialized by the initializing
signal transmitted to the third node C1 through the fourth
transistor M41a. Also, the voltage corresponding to the data
signal is stored and is transmitted to the third node C1.
Therefore, the gate voltage of the first transistor Mla is
maintained for a predetermined time.

[0044] The second pixel 120qa has the same structure as the
first pixel 110a. The second pixel 120a receives power
through the pixel power supply line Vdd to which the first
pixel 110a is also coupled. The second pixel 120a receives
a data signal through the second data line Dm+1. The two
adjacent pixels 110a, 120a coupled to one scan line share
one pixel power source. So, it is possible to reduce the
number of pixel power supply lines Vdd.

[0045] FIG. 4 is a circuit diagram illustrating a second
embodiment of the pixel circuit used for the light emitting
display of the present invention. The pixels including two
adjacent pixel circuits coupled to one scan line are illus-
trated. In the second pixel circuit, the left pixel is referred to
as the first pixel 1105 and the right pixel is referred to as the
second pixel 1205.

[0046] Each of the first and second pixels 1105, 1205
include a driving circuit and a switching circuit. The driving
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circuit 1115, 1215 includes elements that are coupled to the
scan lines Sn, Sn-1 and are driven by the scan signals sn,
sn—1. The switching circuit 1125, 1225 includes switching
elements that are coupled to the emission control lines Elz,
E2# and are driven by the emission control signals elzn, e2n.
The switching circuit 11256, 1225 couples the driving circuit
1115, 1215 to the OLEDs and controls the flow of current to
these OLED:s.

[0047] In the first pixel 1105, the drain of the first tran-
sistor M15b is coupled to a first node A2, the source of the
first transistor M15 is coupled to a second node B2, and the
gate of the first transistor M115 is coupled to a third node
C2. Current flows from the second node B2 to the first node
A2 in response to the voltage of the third node C2.

[0048] The source of the second transistor M215 is
coupled to the data line Dm, the drain of the second
transistor M215 is coupled to the second node B2, and the
gate of the second transistor M215 is coupled to the first scan
line Sn. The second transistor M215 performs a switching
operation in response to the first scan signal sn transmitted
through the first scan line Sn to selectively transmit the data
signal transmitted through the data line Dm to the second
node B2.

[0049] The source of the third transistor M315 is coupled
to the second node B2, the drain of the third transistor M315
is coupled to the third node C2, and the gate of the third
transistor M314 is coupled to the first scan line Sn so that the
potential of the second node B2 is made equal to the
potential of the third node C2 by the first scan signal sn
transmitted through the first scan line Sn. Therefore, electric
current flows through the first transistor M115 diode con-
necting the first transistor M1154.

[0050] The source of the fourth transistor M415 is coupled
to the anode electrode of the OLED215, the gate of the
fourth transistor M415 is coupled to the second scan line
Sn-1, and the drain of the fourth transistor M415 is coupled
to the third node C2. As a result, the fourth transistor M415
transmits an initializing signal to the third node C2. The
initializing signal is the voltage applied to the OLED215
when no current flows to the OLED215b. The voltage applied
to the OLED215b is transmitted to the third node C2 in
response to the second scan signal sn-1 transmitted through
the second scan line Sn-1.

[0051] The source of the fifth transistor M515 is coupled
to the pixel power supply line Vdd, the drain of the fifth
transistor M515 is coupled to the second node B2, and the
gate of the fifth transistor M514 is coupled to the first
emission control line Eln. The fifth transistor MS515 selec-
tively transmits the pixel power source to the second node
B2 by the first emission control signal elr transmitted
through the first emission control line Elzn.

[0052] The source of the sixth transistor M615b is coupled
to the pixel power supply line Vdd, the drain of the sixth
transistor M615 is coupled to the second node B2, and the
gate of the sixth transistor M615b is coupled to the second
emission control line E2z. The sixth transistor M615 selec-
tively transmits the pixel power source to the second node
B2 in response to the second emission control signal e2n
transmitted through the second emission control line E2x.

[0053] The source of the seventh transistor M715b is
coupled to the first node A2, the drain of the seventh
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transistor M71 is coupled to the first OLED OLED114, and
the gate of the seventh transistor M715 is coupled to the first
emission control line Eln. The seventh transistor M71b
selectively transmits the current that flows through the first
node A2 to the first OLED OLED115 in response to the first
emission control signal eln transmitted through the first
emission control signal Eln to emit light from the first
OLED OLED115.

[0054] The source of the eighth transistor M815 is coupled
to the first node A2, the drain of the eighth transistor M814
is coupled to the second OLED OLED215, and the gate of
the eighth transistor M815 is coupled to the second emission
control line E2n. The eighth transistor M815 transmits
current that flows through the first node A to the second
OLED OLED215 in response to the second emission control
signal e2n transmitted through the second emission control
line E2# to emit light from the second OLED OLED215.

[0055] The first electrode of the capacitor Cst1b is coupled
to the pixel power supply line Vdd and the second electrode
of the capacitor Cstlb is coupled to the third node C2. As a
result, the capacitor Cstlb is initialized by the initializing
signal transmitted to the third node C2 through the fourth
transistor M4156 and the voltage corresponding to the data
signal is stored and is transmitted to the third node C2.
Therefore, the gate voltage of the first transistor M115b is
maintained for a predetermined time.

[0056] The second pixel 1205 has the same structure as the
first pixel 1105 and receives power source through the same
pixel power supply line to which the first pixel 1105 is
coupled. The second pixel 1205, however, receives its data
signal through the second data line Dm+1. The two adjacent
pixels coupled to one scan line share one pixel power source
so that it is possible to reduce the number of pixel power
supply lines.

[0057] FIG. 5 illustrates waveforms that describe the
operation of the pixel of FIGS. 3 and 4. The first pixel of
the first and second embodiments of the pixel circuit 110a,
1105, 110c is operated by the first and second scan signals
sn and sn—1 and the first and second emission control signals
elr and e2n.

[0058] First, the fourth transistor Md1a, M415 is turned on
by the second scan signal sn—1 allowing the initializing
signal to be transmitted to the capacitor Cstla, Cstlb and to
initialize the capacitor.

[0059] The second and third transistors M21a, M21b and
M31a, M315b are turned on by the first scan signal sn so that
the potential of the second node B1, B2 is made equal to the
potential of the third node C1, C2. Therefore, electric current
flows through the first transistor M11a, M115 so that the first
transistor M11a, M115 serves as a diode and the data signal
is transmitted to the second node B1, B2 through the second
transistor M21a, M21b. The data signal is also transmitted
to the second electrode of the capacitor Cstla, Cst1b through
the second transistor M21a, M215, the first transistor M11a,
M115b, and the third transistor M31a, M315 so that the
voltage corresponding to difference between the data signal
and the threshold voltage is applied to the second electrode
of the capacitor Cstla, Cstlb.

[0060] After the first scan signal sn transits to the high
level, when the first emission control signal elr transits to
the low level and is maintained in the low level for a period
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of time, the fifth and seventh transistors M51a, M51b and
M71a, M71b are turned on by the first emission control
signal elr so that a voltage corresponding to EQUATION 1
is applied between the gate and source of the first transistor
Mlla, M11b.

Vgs=(Vdata-Vih)-Vdd [EQUAQTION 1]

[0061] where, Vgs, Vdd, Vdata, and Vth represent the
voltage between the gate electrode and the source electrode
of the first transistor M1la, M11b, a pixel power source
voltage, the voltage of the data signal, and the threshold
voltage of the first transistor M11a, M115, respectively.

[0062] Therefore, the current obtained by EQUATION 2
flows to the first node Al, A2.

[0063] [EQUATION 2]

I= 'L;(Vgs— Vihy?
B 2
= E(Vdaza - Vdd + Vih - Vih)

= g(vdam - Vdd)?

[0064] where, I, Vgs, Vdd, Vth, and Vdata represent the
current that flows through the first and second OLEDs, the
voltage applied to the gate of the first transistor Mlla,
M115, the voltage of the pixel power source through the
power source line, the threshold voltage of the first transistor
M1l1a, M115b, and the voltage of the data signal, respectively.

[0065] EQUATION 2 is independent of Vth. Therefore,
the current I flows to the first node A1, A2 regardless of the
threshold voltage of the first transistor M11a, M115.

[0066] Then, the voltage value corresponding to difference
between the voltage of the pixel power source through the
power source line Vdd and the data signal Vdata is stored in
the capacitor Cstla, Cstld by the first and second scan
signals sn and sn-1; the voltage Vsg corresponding to
EQUATION 1 is transmitted between the source and gate of
the first transistor M11a, M11b, the sixth and eighth tran-
sistors M61a, M61b and M81a, M815b are turned on by the
second emission control signal e2r, and the current I cor-
responding to the EQUATION 2 flows to the second OLED
OLED21a, OLED21b.

[0067] Next, the first emission signal eln goes high and
the second emission signal e2r goes low. Because the first
emission control signal elr is in the high level and the
second emission control signal €2 is in the low level, the
seventh transistor M71a, M715b is turned off and the eighth
transistor M81a, M815 is turned on so that the current flows
to the second OLED OLED21a, OLED21b through the
eighth transistor M81a, M815.

[0068] Therefore, one pixel circuit controls the two
OLEDs and the two adjacent pixel circuits coupled to the
two OLEDs and the same scan line share one pixel power
supply line Vdd to receive the pixel power.

[0069] In the pixel circuits of FIGS. 3 and 4, the first to
eighth transistors M11a, M115 to M81a, M815b are formed
of the PMOS transistors. However, when the first to eighth
transistors M11a, M115 to M81a, M815 are formed of the
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NMOS transistors, the pixel circuit operates using the wave-
forms illustrated in FIG. 6. Note that PMOS transistors are
turned on when the voltage at their gate electrode is lower
than the voltage at the source electrode while NMOS
transistors are turned on when the voltage at their gate
electrode is higher than the voltage at their source electrode.
The difference between the gate and source voltages in both
cases must be above a threshold voltage of the transistor.

[0070] FIG. 7 is a circuit diagram illustrating a third
embodiment of the pixel circuit used for the light emitting
display of the present invention. The third pixel circuit
includes two adjacent pixel circuits 110c, 120¢ coupled to
one scan line. The left pixel is referred to as the first pixel
110c¢ and the right pixel is referred to as the second pixel
120c.

[0071] Each of the first and second pixels 110c, 120¢
include a driving circuit and a switching circuit. The driving
circuit 111¢, 121¢ includes elements that are coupled to the
scan lines Sn, Sn-1 and are driven by the scan signals sn,
sn-1. The switching circuit 112¢, 122¢ includes switching
elements that are coupled to the emission control lines Elzn,
E2r and are driven by the emission control signals eln, e2n.
The switching circuit 112¢, 122¢ couples the driving circuit
111c, 121¢ to the OLEDs and controls the flow of current to
these OLEDs.

[0072] The first and second pixels 110c, 120c¢ share the
fourth transistor M41c¢ that transmits the initializing signal.
Using one initializing transistor decreases the circuit area
and increases the aperture ratios of the first and second
pixels 110¢, 120c.

[0073] The source of the fourth transistor M41c is coupled
to the second OLEDs OLED21¢, OLED22¢ in the first and
second pixels 110c, 120c¢, the drain of the fourth transistor
M41c is commonly coupled to the capacitor Cstlc of the first
pixel 110c¢ and the capacitor Cst2¢ of the second pixel 120c,
and the gate of the fourth transistor M41c is coupled to the
second scan line Sn-1 so that the fourth transistor M41c
transmits the initializing signal in response to the second
scan signal sn—1. Therefore, the first and second pixels 110c,
120c¢ are simultaneously initialized.

[0074] Inthe exemplary depiction of the third embodiment
shown in FIG. 7, the driving circuits 111¢, 121¢ of the first
and second pixel circuits 110¢, 120c¢ are similar to the
driving circuits 111a, 121a of the first and second pixel
circuits 110a, 120a of the first embodiment. However, the
driving circuits of the second embodiment 1115, 1215 could
be used in another example of the third embodiment. As
FIGS. 3 and 4 indicate, one of the differences between the
first and second embodiments 110a, 1105 lies in the location
of their respective third transistors M31a, M3154. Either
circuit may be used in the third embodiment, as longs as a
common fourth transistor M41c is also used.

[0075] Further, in the exemplary embodiments of the first,
second, and third pixel circuit shown in FIGS. 3, 4, and 7,
only two emission control lines and two OLEDs are shown
per pixel circuit. A plurality of OLEDs may be driven by the
driving circuit of each pixel circuit, if an appropriate switch-
ing circuit is included and appropriate emission signals are
provided.

[0076] As described above, according to the pixel circuit
and the light emitting display of the present invention, the
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two adjacent pixel circuits coupled to one scan line share one
pixel power supply line Vdd and a number of OLEDs are
coupled to every one pixel circuit. Therefore, it is possible
to reduce the number of pixel circuits. It is also possible to
reduce the number of wiring lines of the light emitting
display. Reducing the number of the pixel circuits and the
number of wiring lines both allow an increase in the aperture
ratio.

[0077] Although exemplary embodiments of the present
invention have been shown and described, it would be
appreciated by those skilled in the art that changes might be
made in this embodiment without departing from the prin-
ciples and spirit of the invention, the scope of which is
defined in the claims and their equivalents.

What is claimed is:
1. A light emitting display comprising:

an image display unit coupled to a plurality of scan lines,
a plurality of data lines, a plurality of emission control
lines, and a plurality of first power supply lines, the
image display unit including a plurality of pixels
formed in regions defined by the scan lines and the data
lines,

wherein each of first and second adjacent pixels coupled
to one scan line and one first power supply line among
the plurality of pixels includes:

first and second organic light emitting diodes;

a driving circuit commonly coupled to the first and
second organic light emitting diodes to drive the first
and second organic light emitting diodes; and

a switching circuit coupled between the first and second
organic light emitting diodes and the driving circuit
to sequentially control the driving of the first and
second organic light emitting diodes,

wherein the driving circuit includes:

a first transistor for receiving a first voltage from the
first power supply line at a gate electrode to selec-
tively supply a current to the first and second organic
light emitting diodes;

a second transistor for selectively transmitting a data
signal to a first electrode of the first transistor in
response to a first scan signal;

a third transistor for selectively diode-coupling the first
transistor in response to the first scan signal;

a capacitor for storing the first voltage applied to the
gate electrode of the first transistor while a data
voltage is applied to the first electrode of the first
transistor and for maintaining the stored first voltage
in the gate electrode of the first transistor during a
period when the first and second organic light emit-
ting diodes emit light;

a fourth transistor for selectively transmitting an ini-
tializing signal to the capacitor in response to a
second scan signal;

a fifth transistor for selectively transmitting power from
the first power supply line to the first transistor in
response to a first emission control signal; and
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a sixth transistor for selectively transmitting power
from the first power supply line to the first transistor
in response to a second emission control signal.

2. The light emitting display of claim 1, wherein the first
and second adjacent pixels are coupled to different data
lines.

3. The light emitting display of claim 1, wherein the first
and second adjacent pixels share the fourth transistor.

4. The light emitting display of claim 1, wherein the
switching circuit comprises:

a seventh transistor for transmitting the current to a first
organic light emitting diode of the first and second
organic light emitting diodes in response to the first
emission control signal; and

an eighth transistor for transmitting the current to the
second organic light emitting diode in response to the
second emission control signal.

5. The light emitting display of claim 1, wherein the
second scan signal is transmitted to a scan line that precedes
the scan line to which the first scan signal is transmitted by
one row.

6. The light emitting display of claim 1, wherein the
initializing signal is the second scan signal.

7. The light emitting display of claim 1, wherein the
initializing signal is a voltage applied to the first and second
organic light emitting diodes when no current is generated
by the first transistor.

8. A light emitting display having first and second adja-
cent pixels coupled to one scan line, each of the first and
second adjacent pixels comprising:

a first organic light emitting diode and a second organic
light emitting diode for receiving current to emit light;

a first transistor having a first drain coupled to a first node,
a first source coupled to a second node, and a first gate
coupled to a third node;

a second transistor having a second source coupled to a
data line, a second drain coupled to the second node,
and a second gate coupled to a first scan line;

a third transistor having a third source coupled to the first
node, a third drain coupled to the third node, and a third
gate coupled to the first scan line;

a fourth transistor having a fourth source coupled to an
initializing line, a fourth drain coupled to the third
node, and a fourth gate coupled to a second scan line;

a capacitor having a first electrode coupled to a first power
supply line and a second electrode coupled to the third
node;

a fifth transistor having a fifth source coupled to the first
power supply line, a fifth drain coupled to the second
node, and a fifth gate coupled to a first emission control
line;

a sixth transistor having a sixth source coupled to the first
power supply line, a sixth drain coupled to the second
node, and a sixth gate coupled to a second emission
control line;

a seventh transistor having a seventh source coupled to
the first node, a seventh drain coupled to the first
organic light emitting diode, and a seventh gate coupled
to the first emission control line; and
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an eighth transistor having an eighth source coupled to the
first node, an eighth drain coupled to an anode of the
second organic light emitting diode, and an eighth gate
coupled to the second emission control line.
9. The light emitting display of claim 8, wherein the first
and second adjacent pixels share the first power supply line.
10. The light emitting display of claim 8, wherein the
initializing signal is transmitted through the second scan
line.
11. The light emitting display of claim 8, wherein the first
and second adjacent pixels share the fourth transistor.
12. A light emitting display having first and second
adjacent pixels coupled to one scan line, each of the first and
second adjacent pixels comprising:

a first organic light emitting diode and a second organic
light emitting diode for receiving current to emit light;

a first transistor having a first drain coupled to a first node,
a first source coupled to a second node, and a first gate
coupled to a third node;

a second transistor having a second source coupled to a
data line, a second drain coupled to the second node,
and a second gate coupled to a first scan line;

a third transistor having a third source coupled to the first
node, a third drain coupled to the third node, and a third
gate coupled to the first scan line;

a fourth transistor having a fourth source coupled to an
anode of the first organic light emitting diode, a fourth
drain coupled to the third node, and a fourth gate
coupled to a second scan line;

a capacitor having a first electrode coupled to a first power
supply line and a second electrode coupled to the third
node;

a fifth transistor having a fifth source coupled to the first
power supply line, a fifth drain coupled to the second
node, and a fifth gate coupled to a first emission control
line;

a sixth transistor having a sixth source coupled to the first
power supply line, a sixth drain coupled to the second
node, and a sixth gate coupled to a second emission
control line;

a seventh transistor having a seventh source coupled to
the first node, a seventh drain coupled to the first
organic light emitting diode, and a seventh gate coupled
to the first emission control line; and

an eighth transistor having an eighth source coupled to the
first node, an eighth drain coupled to an anode of the
second organic light emitting diode, and an eighth gate
coupled to the second emission control line.

13. The light emitting display of claim 12, wherein the
first and second adjacent pixels share the first power supply
line.

14. The light emitting display of claim 12, wherein the
first and second adjacent pixels share the fourth transistor.

15. The light emitting display of claim 12, wherein the
initializing signal is a voltage applied to the first organic
light emitting diode and the second organic light emitting
diode when no current is flowing through the first transistor.

16. A method for driving the light emitting display of
claim 12, the method comprising:
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sending a second scan signal having second scan on
pulses through the second scan line;

sending a first scan signal having first scan on pulses
through the first scan line after the second scan on
pulse;

sending a first emission control signal having first emis-
sion on pulses through the first emission control line
after the first scan on pulse;

sending the second scan on pulse after the first emission
control signal on pulse;

sending the first scan on pulse after the second scan on
pulse; and

sending a second emission control signal having second
emission on pulses through the second emission control
line after the first scan pulse;

wherein the first scan on pulse, the second scan on pulse,
the first emission control on pulse, and the second
emission control on pulse are adapted to turn on a
transistor having a gate receiving the respective on
pulses.
17. A light emitting display having first and second
adjacent pixels coupled to one scan line, each of the first and
second adjacent pixels comprising:

a first organic light emitting diode and a second organic
light emitting diode for receiving current to emit light;

a first transistor having a first drain coupled to a first node,
a first source coupled to a second node, and a first gate
coupled to a third node;

a second transistor having a second source coupled to a
data line, a second drain coupled to the second node,
and a second gate coupled to a first scan line;

a third transistor having a third source coupled to the
second node, a third drain coupled to the third node,
and a third gate coupled to the first scan line;

a fourth transistor having a fourth source coupled to an
anode of the first organic light emitting diode, a fourth
drain coupled to the third node, and a fourth gate
coupled to a second scan line;

a capacitor having a first electrode coupled to a first power
supply line and a second electrode coupled to the third
node;

a fifth transistor having a fifth source coupled to the first
power supply line, a fifth drain coupled to the second
node, and a fifth gate coupled to a first emission control
line;

a sixth transistor having a sixth source coupled to the first
power supply line, a sixth drain coupled to the second
node, and a sixth gate coupled to a second emission
control line;

a seventh transistor having a seventh source coupled to
the first node, a seventh drain coupled to the first
organic light emitting diode, and a seventh gate coupled
to the first emission control line; and

an eighth transistor having an eighth source coupled to the
first node, an eighth drain coupled to an anode of the
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second organic light emitting diode, and an eighth gate
coupled to the second emission control line.

18. A method for driving a light emitting display, the light
emitting display having an image display unit coupled to a
plurality of scan lines, a plurality of data lines, a plurality of
emission control lines, and a plurality of first power supply
lines, the image display unit having a plurality of pixels
formed in regions defined by the scan lines and the data
lines, each of first and second adjacent pixels being coupled
to one scan line and one first power supply line among the
plurality of pixels, each pixel having a plurality of organic
light emitting diodes, the method comprising:

receiving a first voltage from the first power supply line
to turn on a first switch to selectively supply a current
to the plurality of organic light emitting diodes;

selectively transmitting a data signal to the first switch in
response to a first scan signal turning on a second
switch;

storing the first voltage in a capacitor, while a data voltage
is being transmitted through the first switch;

maintaining the stored first voltage to keep the first switch
on to transmit the data voltage while the plurality of
organic light emitting diodes emit light;
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selectively initializing the capacitor in response to a
second scan signal;

selectively transmitting power from the first power supply
line to maintain the first switch on; and

sequentially controlling driving of the plurality of organic

light emitting diodes.

19. The method of claim 18, wherein the first and second
adjacent pixels receive the first voltage from a same first
power supply line.

20. A method for driving a plurality of organic light
emitting diodes of a light emitting display, the organic light
emitting diodes being driven by pixel circuits, the pixel
circuits being responsive to emission control signals and
scan signals, the method comprising:

coupling a pair of adjacent pixel circuits sharing a com-
mon scan signal line to one power supply line; and

sequentially switching between organic light emitting
diodes coupled to one of the pair of adjacent pixel
circuits sharing the common scan signal line driving
current from the one of the pair of adjacent pixel
circuits sharing the common scan signal line in
response to the emission control signals.

#* * #* ok %
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