US 20070040786A1

12) Patent Application Publication (o) Pub. No.: US 2007/0040786 A1

a9y United States

Chung

43) Pub. Date: Feb. 22, 2007

(54) EMISSION CONTROL DRIVER AND
ORGANIC LIGHT EMITTING DISPLAY
DEVICE HAVING THE SAME AND A

Publication Classification

(51) Int. CL

LOGICAL OR CIRCUIT FOR AN EMISSION G09G 336 (2006.01)
CONTROL DRIVER FOR OUTPUTTING AN (52) UlS. €l oo 345/92
EMISSION CONTROL SIGNAL
75 : - -si
(75) Inventor: Bo-Yong Chung, Suwon-si (KR) 57) ABSTRACT
Correspondence Address:
EISOCO IP:%IEIS(B%IZ;(S}SSIE;ZATES’ PLC An organic light emitting display (OLED) device using a
SUITE 7500 tiling technique including a system-on-panel (SOP)-type
VIENNA, VA 22182 (US) emission control driver. The emission control driver
’ includes a shift register and a logical operation portion
(73) Assignee: SAMSUNG SDI CO., LTD., Suwon-si having a plurality of logic gates, each of which receives
output signals from the shift register and performs a logica
KR put signals fi he shift regi d perfc logical
OR operation on the received signals. An active load of each
(21)  Appl. No.: 11/457,198 of the logic gates is controlled using two output signals and
- two inverted output signals of two adjacent flip-flops. Also,
(22)  Filed: Jul. 13, 2006 each of the logic gates performs a logical OR operation on
(30) Foreign Application Priority Data the two output signals of the two adjacent flip-flops and
generates an emission control signal. The flip-flops and the
Aug. 17,2005  (KR) 10-2005-0075428 logic gates of the emission control driver include positive
Aug. 17,2005 (KR) 10-2005-0075429 channel metal oxide semiconductors (PMOS) transistors.
100
)
P
20 4
DATA DRIVER |
Dy Da EDS Cr
B 0 o A
SCAN DRIVER 14
fd g e e e e e e ] g o o o e o e o S e e s e oom e by v an s o e —
SA TN B Sy S
EMISSION QONTROL DRIVER PP
e T e e U E e
" M ey
BN = = — 3
) EoPyy |4t Pz LA Pas 4 Pim
: i —d
1 1 t T
Par | $++ P2z {44 Pzs o = Pem |
) i
i |
¢l !
i
i
i ‘ !
j i T T bl :
{ A : L 1 ...ml...—.l....
! [
4 P - P et P P e
10 ; - nl & n2 - n3 m : 18
L S I 1Y A 0y RSSO 1 I U
i




US 2007/0040786 A1

Patent Application Publication Feb. 22,2007 Sheet 1 of 8

—— 01

e e — —
,

001

HIAA VLV YIAINA V.LVa HIAEA VLV HIAIHA V1V
P11 LI TI1 1] [ 1T L1 JI
g 13NV 13 IRENVZRE: 9 13NVd 13 S TANvVd 13
S —
|
¥ 1INV 13 £ 1INVd 13 2 13NVd 13 | BEZRE
m: [T [ [ I [T il FT T T 1]
m_, HIAIEA YLVA HIAIHA ViVa HIAIEA VLV HIAIHA VIV
L "5i4 0z



Patent Application Publication Feb. 22,2007 Sheet 2 of 8 US 2007/0040786 A1

FIG. 2

DATA DRIVER

[ T T T e e T e e L S T T T S |
SCAN DRIVER 14

| EMISSION GONTROL DRIVER P

29 T S U S A 1 e JROCESSRNUUR: JUN SV U ——

E? X ‘ EE 1 ES .'." * E'n. "“%-12

P21 Pos | Fog s P om

10 Pat | Pra ' Pas e Pam 11T~—18

e e e e o

i
!
1 S IS5 AU 1 1 SSPSRRP I SR




Patent Application Publication Feb. 22,2007 Sheet 3 of 8 US 2007/0040786 A1

FIG. 3

Dm Y_s_g? VDD

Sh

|
I
|
)
|
| .
f
Sn-1 i
i
H
;
|

En

FIG. 4

Dm >< DATAX

S n—1

Sn

En




US 2007/0040786 A1

BIA

BA

mmmﬁ.

G Dl

Patent Application Publication Feb. 22,2007 Sheet 4 of 8



Patent Application Publication Feb. 22,2007 Sheet 5 of 8 US 2007/0040786 A1

M
=
M 3
O o
N /™
TR 5
N
-2
z
[=

FIG. 6
ilf
M7

out

Nl NV

CLKB
MG

IN



Patent Application Publication Feb. 22,2007 Sheet 6 of 8 US 2007/0040786 A1

FIG. 7

INV1 CR INV2
oD ,/"f

out

Ca
>

4| M1

vss



Patent Application Publication Feb. 22,2007 Sheet 7 of 8

FIG. 8

US 2007/0040786 A1

| i
] |
INT | |
| ]
{ i
| i
‘ |
b
N2 ral Mi2)
-
et S Tl
] - 1
sa- LT
|| M141 M142 |
I
<R |
) 3 INT
| S """::;Immj
2 ﬂLr\m:
|
tNBHﬁ o INB2 | IN2
iislmise ||

—[af[wa

M19

T i T S U U —

w——% Ew 7




Patent Application Publication Feb. 22,2007 Sheet 8 of 8 US 2007/0040786 A1

FIG. 9

e[ 1
LGN I R
CLKB wmm

‘{our1 r”_W A R N N N
OUTPUTMEﬂ |

2 j[omz
UTPUT Joyree ™

|
|
L o
ouT3 IR R A T R
ouTRT — i T

OUTB3

\ L ! ! i ! : ! : I
- {ow o e
0P oyree T
I o
f ! | Lo, : i
i i \ i Loe i : |
L L P
rOUT L ]
i H ; |

OUTAUT S
outen LT |

i |
FF+1 {OUT”” e
E H

]

|

-

OUTPUT Yorane }

ORf i A .
OUTPUT{ L O N S S S B
OUTPUT{ 2 U U S SO S S
offird B L [T

ORn ;
0Py B 1



US 2007/0040786 A1l

EMISSION CONTROL DRIVER AND ORGANIC
LIGHT EMITTING DISPLAY DEVICE HAVING
THE SAME AND A LOGICAL OR CIRCUIT FOR
AN EMISSION CONTROL DRIVER FOR
OUTPUTTING AN EMISSION CONTROL SIGNAL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2005-0075428, filed
on Aug. 17, 2005, and Korean Patent Application No.
10-2005-0075429, filed on Aug. 17, 2005, which are incor-
porated herein by reference for all purposes as if fully set
forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an emission control
driver and an organic light emitting display (OLED) device
having the same and, more particularly, to a system-on-panel
(SOP)-type emission control driver which generates signals
to control emission of pixels and an OLED device having the
same.

[0004] 2. Discussion of the Background

[0005] Flat panel displays (FPDs) have been developed
because they can be made smaller and lighter than display
devices using cathode ray tubes (CRTs). In turn, FPD
technology has given rise to liquid crystal displays (LCDs),
field emission displays (FEDs), plasma display panels
(PDPs), and organic light emitting displays (OLED:s).
Among these FPDs, the PDP may have a large screen, but
suffers from low luminance and poor luminous efficiency
resulting in high power consumption. Moreover, the LCD
has a relatively slow response speed and consumes a large
quantity of power since it employs a backlight.

[0006] However, since the OLED makes use of an organic
material to emit light, it has a wider viewing angle and faster
response speed than the LCD. Also, the OLED is an emis-
sive display that obtains good contrast and visibility. Further,
the OLED consumes less power and can be made thin and
lightweight because it needs no backlight.

[0007] Nevertheless, when the OLED is constructed to
have a large screen, the dimensions of an electroluminescent
(EL) panel used for a glass substrate with the OLED are
limited by fabricating process limitations. Also, if the screen
is too large, there is a greater probability of a defect
occurring somewhere on the screen. Thus, a reduction in
vield is unavoidable, and it is difficult to obtain uniformity
across the screen.

[0008] As a solution to the above problems of the OLED,
a tiling technique has been developed. In the tiling tech-
nique, a plurality of EL panels are bonded together like tiles
to form a single panel.

[0009] Each of the EL panels includes a plurality of pixels
to display a predetermined image similar to a conventional
OLED. In each of the EL panels, a scan driver applies a scan
signal for enabling the pixels, and a data driver applies a data
signal to a selected pixel. Also, an emission comntrol driver
applies an emission control signal to each of the pixels in
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order to control the exact programming of the data signal
and the time required for an emission operation.

[0010] As described above, the scan driver, the data driver,
and the emission control driver, which transmit various
signals to drive the EL panels, may be electrically connected
to each of the EL panels in various manners.

[0011] For example, the scan driver, the data driver, and
the emission control driver may be mounted as chips on a
tape carrier package (TCP) that is bonded and electrically
connected to each of the EL panels. Alternatively, the drivers
may be mounted as chips on a flexible printed circuit (FPC)
or a film that is bonded and electrically connected to each of
the EL panels. The latter technique is referred to as a
chip-on-flexible board (or chip-on-film) (COF) technique. In
another method, the drivers are directly mounted on a glass
substrate of the EL panel. This method is referred to as a
chip-on-glass (COG) technique. These methods are costly
and complicate the modules because the drivers should be
separately designed and electrically connected to one
another.

[0012] To overcome these drawbacks, a system-on-panel
(SOP) technique has been recently developed. Also, there
have been attempts at designing a pixel portion, scan and
emission control drivers, and/or a data driver in each EL
panel, for constructing all systems in the EL panels.

[0013] Inthe OLED using the tiling technique, when each
EL panel is formed as an SOP type, it is easy to bond the EL
panels to one another. The SOP technique reduces the area
of the drivers, in addition to the cost and labor associated
with designing integrated circuits (ICs) for the drivers.

[0014] Howevet, in order to develop the SOP-type OLED,
it is necessary to consider many internal circumstances and
conditions of the EL panels, such as a driving frequency and
electron mobility of the data driver and/or the scan and
emission control drivers. It is currently still difficult to
design the data driver within a panel because the data driver
needs a high driving frequency.

[0015] Accordingly, the data driver is formed as an IC
using complementary metal oxide semiconductor (CMOS)
technology and connected to the EL panel, while the scan
driver and/or the emission control driver are formed within
the EL panel.

[0016] Therefore, there is a need for a simple circuit
construction in which a SOP-type scan driver and emission
control driver can be optimally driven within the EL panel.

SUMMARY OF THE INVENTION

[0017] This invention provides an emission control driver
which is designed as a system-on-panel (SOP) type in an
electroluminescent (EL) panel and generates emission sig-
nals to control the emission of pixels for an organic light
emitting display (OLED) device.

[0018] Additional features of the invention will be set
forth in the description which follows, and in part will be
apparent from the description, or may be learned by practice
of the invention.

[0019] The present invention discloses an organic light
emitting display device, which includes a pixel portion
having a plurality of pixels for displaying a predetermined
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image; a scan driver, which applies a scan signal to sequen-
tially select the pixels; a data driver, which applies a data
signal to the pixels that are selected by the scan signal; and
an emission control driver, which applies an emission signal
to control an emission operation of the pixels. The emission
control driver includes a shift register including a plurality
of flip-flops. wherein the first flip-flop receives a start pulse
and the rest of the flip-flops receives an output signal of a
previous flip-flop and generate an output signal in synchro-
nization with a clock signal and an inverted clock signal. The
emission control driver further includes a logical operation
portion including a plurality of logic gates. Each of the logic
gates receives first and second output signals and first and
second inverted output signals from two adjacent flip-flops.
Each of the logic gates also controls an active load using the
received signals and outputs an emission control signal
through a logical OR operation on the first and second output
signals.

[0020] The present invention also discloses an emission
control driver, which includes a first flip-flop that receives a
start pulse and generates a first output signal and a first
inverted output signal in synchronization with a clock signal
and an inverted clock signal; a second flip-flop, which
receives the first output signal and the first inverted output
signal of the first flip-flop and generates a second output
signal and a second inverted output signal in synchroniza-
tion with the clock signal and the inverted clock signal; and
a plurality of logic gates, each of which receives the first
output signal and the first inverted output signal of the first
flip-flop and the second output signal and the second
inverted output signal of the second flip-flop, controls an
active load using the received signals, and generates an
emission control signal through a logical OR operation on
the output signals of the first and second flip-flops.

[0021] Each of the first and second flip-flops may include
a first transistor, which samples an input signal on a falling
edge of the inverted clock signal; a first inverter, which
inverts an output signal of the first transistor; a second
inverter, which samples an output signal of the first inverter
on a falling edge of the clock signal; and a second inverter,
which inverts an output signal of the second transistor.

[0022] The present invention also discloses a logical OR
circuit that comprises an input portion, which is connected
to a first power supply voltage and is turned on and off
according to the levels of a first input signal and a second
input signal; a first active load, which includes a first
transistor connected between the input portion and a second
power supply voltage and selectively diode-connected
according to the level of one of a first inverted input signal
and a second inverted input signal;, an output transistor
connected between the first power supply voltage and an
emission control line and turned on and off according to the
level of an output signal of one of the input portion and the
first active load; and a second active load comprising a
second transistor connected between the second power sup-
ply voltage and the emission control line and selectively
diode-connected according to the levels of the first and
second input signals.

[0023] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the invention, and
together with the description serve to explain the principles
of the invention.

[0025] FIG. 1 is a block diagram of an organic light
emitting display (OLED) device using a tiling technique
according to an exemplary embodiment of the present
invention.

[0026] FIG. 2 is a detailed block diagram of an OLED
array shown in FIG. 1.

[0027] FIG. 3 is a circuit diagram of a pixel of a pixel
portion shown in FIG. 2.

[0028] FIG. 4 is a timing diagram illustrating the operation
of a pixel circuit shown in FIG. 3.

[0029] FIG. 5 is a block diagram of an emission control
driver of an organic EL panel according to the exemplary
embodiment of the present invention.

[0030] FIG. 6 is a circuit diagram of a flip-flop of a shift
register of the emission control driver shown in FIG. 5.

[0031] FIG. 7 is a detailed circuit diagram of an inverter
of the flip-flop shown in FIG. 6.

[0032] FIG. 8 is a detailed circuit diagram of a logic gate
of a logical operation portion of the emission control driver
shown in FIG. 5.

[0033] FIG.9 is a timing diagram illustrating the operation
of an emission control driver according to the exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0034] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. This
invention may, however, be embodied in many different
forms and should not be construed as limited to the exem-
plary embodiments set forth herein. Rather, these exemplary
embodiments are provided so that this disclosure is thor-
ough, and will fully convey the scope of the invention to
those skilled in the art. In the drawings, the size and relative
sizes of layers and regions may be exaggerated for clarity.
Like reference numerals in the drawings denote like ele-
ments.

[0035] Tt will be understood that when an element such as
a layer, film, region or substrate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present. In contrast, when
an element is referred to as being “directly on” another
element, there are no intervening elements present.

[0036] FIG. 1 is a block diagram of an organic light
emitting display (OLED) device using a tiling technique
according to an exemplary embodiment of the present
invention.

[0037] Referring to FIG. 1, the OLED device, which may
be designed to various sizes, is formed by bonding a
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plurality of OLED arrays 100. FIG. 1, illustrates eight
OLED arrays 100, which are disposed in two rows and four
columns and are bonded to one another.

[0038] Each of the OLED arrays 100 includes an elec-
troluminescent (EL) panel 10, which displays a predeter-
mined image, and a data driver 20, which supplies a data
signal to the EL panel 10.

[0039] TheEL panels 10 each have a similar construction.
The edges of the EL panels 10 are bonded to one another
using an adhesive to form a combined EL panel. The
adhesive may be an ultraviolet (UV)-curing resin or a
thermal curing resin, for example, an epoxy resin.

[0040] Each of the EL panels 10 may be produced by the
same fabricating process used for the production of an EL
panel of a conventional OLED array. Accordingly, a large-
sized EL panel may be fabricated by bonding a plurality of
EL panels that are produced by the same fabricating process.

[0041] Each of the EL panels 10, as shown in FIG. 2,
includes a scan driver (14); an emission control driver (16);
and a plurality of pixels (18). Each of the drivers and pixels
includes a thin film transistor (TFT), which are well known
in the art, which has a polysilicon channel in order to obtain
fast response speed and high uniformity. In this case, the
polysilicon channel may be formed by forming an amor-
phous silicon (a-Si) layer on a glass substrate and crystal-
lizing the a-Si layer using a low temperature polysilicon
(LTPS) process.

[0042] A plurality of polysilicon TFTs may be formed
using the LTPS process. Thereafter, the pixel portion, the
scan driver, and the emission control driver may be formed
using the transistors in each of the EL panels 10. The pixel
portion is comprised of red (R), green (G), and blue (B)
sub-pixels, and the scan and emission control drivers select
respective pixels and generate signals for controlling an
emission operation of the selected respective pixels. A
detailed description of the EL panel 10 will be presented
later.

[0043] Each data driver 20, as shown in FIG. 2, is
designed as an external integrated circuit (IC) using comple-
mentary metal oxide semiconductor (CMOS) technology
and electrically connected to the corresponding EL panel 10.
The EL panel 10 is electrically connected to the data driver
20 using a metal pattern that is printed on a flexible film.
That is, an output terminal of the data driver 20 is electrically
connected to one end of the metal pattern, and a data line
disposed on the EL panel 10 is electrically connected to the
other end thereof. This method is referred to as a tape carrier
package (TCP) technique. Each of the data drivers 20
transmits a data signal to the pixel portion of the EL panel
10 through a plurality of conductive lines that are disposed
on the flexible film.

[0044] FIG. 2 is a detailed block diagram of the OLED
array shown in FIG. 1.

[0045] Referring to FIG. 2, the OLED array 100 includes
an EL panel 10 and a data driver 20.

[0046] The EL panel 10 includes a pixel portion 12, a scan
driver 14, and an emission control driver 16.

[0047] The pixel portion 12 includes a plurality of data
lines D,-D_,, a plurality of scan lines S,-S_, a plurality of
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emission control lines E,-E_, and a plurality of pixel circuits
P,,-P, . (18), that are formed in regions where the data lines
D,-D,,, the scan lines S,-S,, and the emission control lines
E,-E, intersect one another.

[0048] The data lines D,-D,, are electrically connected to
the data driver 20 and extend in a vertical direction. The data
lines D,-D,, transmit data signals to the respective pixels
Pl 1 -an'

[0049] Unlike a conventional OLED device, the scan lines
S,-S_ and the emission control lines E,-E_ extend in the
same direction as the data lines D,-D_, (i.e., in the vertical
direction). However, each of the scan S,-S, and emission
E-E, control lines and includes a contact hole in order to
transmit the same scan and emission control signals to the
pixels arranged in a horizontal direction. Therefore, metal
interconnections, which contact the scan S-S, and emission
E,1-E, control lines through the contact holes, extend in a
horizontal direction so that scan and emission control signals
are transmitted to the pixels arranged in the horizontal
direction.

[0050] Each of the pixels P,;-P__ includes R, G, and B
sub-pixels that are repeatedly arranged in rows and columns.
The R, G, and B sub-pixels used for an organic emission
layer to emit light are formed from different organic mate-
rials, but are otherwise similar to one another with respect to
the interconnection layout and circuit connection of their
respective driving circuits. Accordingly, each of the pixels
P P, emits R, G, or B light with luminance corresponding
to a data signal applied thereto and combines the R, G, and
B light to display a specific color. The circuit construction of
each of the pixels P,,-P, . will be described with reference
to FIG. 3 and FIG. 4.

[0051] FIG. 3 is a circuit diagram for one of the pixels
P -P,., of the pixel portion shown in FIG. 2.

[0052] Referring to FIG. 3, a pixel circuit 18 includes a
pixel driver 19 and an organic light emitting diode OLED.

[0053] The pixel driver 19 is connected to a data line D,
aprevious scan line S, a current scan line S, an emission
control line E_, a first power supply voltage line VDD, and
a second power supply voltage line Vg ;5. The pixel driver
19 receives a data signal Vi .1, from the data line D and
supplies a driving current 1; g, corresponding to the data
signal V, .1, to the organic light emitting diode OLED.

[0054] The organic light emitting diode OLED includes an
anode electrode, a cathode electrode, and an organic emis-
sion layer. The anode electrode is connected to the pixel
driver 19, and the cathode electrode is connected to a
reference power supply voltage line VSS. The organic light
emitting diode OLED receives the driving current from the
pixel driver 19 and emits light at a luminance corresponding
to the amount of driving current I .

[0055] The pixel driver 19 includes five transistors
M1-M5 and two capacitors C_, and C,,,. The configuration
of the pixel driver 19 will now be described.

[0056] The switching transistor M4 has a source terminal
connected to the data line D_, and a gate terminal connected
to the current scan line S,. The switching transistor M4 is
turned on in response to a scan signal applied from the scan
line S, and transmits the data signal Vi, ,1., data applied from
the data line D_..
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[0057] The driving transistor M1 has a source terminal
connected to the first power supply voltage line VDD and
generates a driving current I; ., corresponding to a voltage
applied to a gate terminal thereof.

[0058] The threshold voltage compensation transistor M2
is connected between the gate terminal and a drain terminal
of the driving transistor M1. The threshold voltage compen-
sation transistor M2 is turned on in response to a previous
scan signal transmitted via the previous scan line S, _;, and
compensates a threshold voltage V1 of the driving transis-
tor

[0059] The first capacitor C,, is connected between a
drain terminal of the switching transistor M4 and the gate
terminal of the driving transistor M1. The first capacitor C_,
stores a voltage corresponding to the threshold voltage Vi
of the driving transistor M1.

[0060] The second capacitor C_, is connected between the
first power supply voltage line VDD and one terminal of the
first capacitor C_,;, and stores a data voltage V1. trans-
mitted from the data line D_,.

[0061] The second power supply voltage application tran-
sistor M3 has a source terminal connected to the second
power supply voltage line Vg, and a drain terminal
connected to a connection point between the first and second
capacitors C_,;, and C. The second power supply voltage
application transistor M3 is turned on in response to the
previous scan signal S__; applied to a gate terminal thereof,
thus the second power supply voltage V- is applied to the
connection point between the first and second capacitors
C andC,.

[0062] The emission control transistor M5 is connected
between the drain terminal of the driving transistor M1 and
the anode electrode of the organic light emitting diode
OLED. The emission control transistor M5 is turned on/off
in response to an emission control signal E, applied to a gate
terminal thereof, so that the driving current I pp, from the
driving transistor M1 is supplied to the organic light emitting
diode OLED or cut off.

[0063] Hereinafter, the operation of the pixel circuit 18
will be described with reference to FIG. 4.

[0064] FIG. 4is atiming diagram illustrating the operation
of the pixel circuit shown in FIG. 3.

[0065] Referring to FIG. 3 and FIG. 4, first, once a
low-level previous scan signal S__, . a high-level current scan
signal S_, and a high-level emission control signal E_ are
applied to the pixel circuit 18, the threshold voltage com-
pensation transistor M2 and the second power supply volt-
age application transistor M3 are turned on, and the other
transistors M4 and M5 are turned off. Thus, the driving
transistor M1 is diode-connected so that a voltage of VDD~
|V 1wl is applied to one electrode B of the first capacitor C.,.
Also, the second power supply voltage application transistor
M3 is turned on so that a voltage of Vg5 1s applied to the
other electrode A of the first capacitor C,,,. Accordingly, the
first capacitor C,, stores a voltage difference of Vgyg-
VDD+[V gl

[0066] Thereafter, a low-level current scan signal S, a
high-level previous scan signal S, |, and a high-level emis-
sion control signal E_ are applied to the pixel circuit 18, thus
only the switching transistor M4 is turned on. In this case,
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the data voltage V474 18 transmitted from the data line D,
through the switching transistor M4 to the other electrode A
of the first capacitor C.,;,. Thus, the other electrode A of the
first capacitor C_, has a voltage variation AV=V -
Vipars, and the one electrode B of the first capacitor C,,,
also has the same voltage variation as the other electrode A
thereof. As a result, a voltage applied to the one electrode B
of the first capacitor C_,,, and the gate terminal of the driving

transistor M1 is VDD=|V 4-AV=VDD-|V_ |-V o+
Vbata-
[0067] Finally, a high-level previous scan signal S,_,, a

high-level current scan signal S_, and a low-level emission
control signal E are applied to the pixel circuit 18, thus only
the emission control transistor M5 is turned on. In this case,
the driving current I; -, supplied from the driving transis-
tor M1 can be expressed as shown in Equation 1:
Lo en=H(Vas—Vth| =k{VDD~(VDD~[Vih|~Vsus+
Vdata)-|Vih/}*=k(Vdata-Vqye), L),
[0068] where [V refers to an absolute value of a thresh-
old voltage of the driving transistor M1, and k is a constant.

[0069] As canbe seen from Equation 1, the pixel circuit 18
shown in FIG. 3 can compensate the threshold voltage V4
caused by the first power supply voltage VDD.

[0070] Referring to FIG. 2 again, the scan driver 14 is
disposed between the data driver 20 and the pixel portion 12.
Since a large-sized panel is formed by bonding a plurality of
EL panels 10, the scan driver 14 should be formed on the
same side as the data driver 20. The scan driver 14 is
connected to a plurality of scan lines S;-S,. Thus, the scan
driver 14 sequentially transmits scan signals to the pixel
portion 12 and sequentially selects each of the pixels P,,-
P

[0071] The emission control driver 16 is disposed between
the scan driver 14 and the pixel portion 12, and connected
to a plurality of emission control lines E,-E_. Thus, the
emission control driver 16 sequentially transmits emission
control signals to the pixel portion 12 and controls an
emission time of each of the pixels P,,-P, .

[0072] The data driver 20 transmits a data signal to the
pixel portion 12 of the EL panel 10 through a plurality of
conductive lines disposed on the flexible film as described
above.

[0073] According to the present invention as described
above, the OLED array 100 includes the EL panel 10 and the
data driver 20, where the EL panel 10 includes the pixel
portion 12, the scan driver 14, and the emission control
driver 16. Hereinafter, the structure and operation of the
emission control driver 16 will be described in detail with
reference to exemplary embodiments of the present inven-
tion.

[0074] FIG. 5 is a block diagram of an emission control
driver of an organic EL panel according to the exemplary
embodiment of the present invention.

[0075] Referring to FIG. 5, the emission control driver 16
includes a shift register 17 and a logical operation portion
22. The shift register 17 is connected to a plurality of
flip-flops FF1, FF2, FF3, FF4, . .. shifting an input signal by
one clock cycle and outputting the shifted signal. The logical
operation portion 22 includes a plurality of logic gates OR1,
OR2, OR3, . . . which receive output signals from the
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adjacent flip-flops FF1, FF2, FF3, and FF4 and generate
emission control signals through logical OR operations for
the received signals.

[0076] The first flip-flop FF1 receives a start pulse Vg, a
clock signal Vi, and an inverted clock signal Vi yip,
samples the start pulse Vg, at a falling edge of the clock
signal V. and maintains the sampled signal for a clock
cycle, and outputs an output signal OUT1 and an inverted
output signal OUTBI.

[0077] The second flip-flop FF2 receives the output signal
OUT1 of the first flip-flop FF1, the clock signal V; i, and
the inverted clock signal Vg g, shifts the received signal
for one cycle of the clock signal V. i, samples the shifted
signal at a falling edge of the next cycle of the clock signal
Veox and maintains the sampled signal for a clock cycle,
and outputs an output signal OUT2 and an inverted output
signal OUTB2.

[0078] Thereafter, the third, fourth, . . . flip-flops FF3, FF4,
.. . perform the same operations as the first and second
flip-flops FF1 and FF2 and output shifted signals. The
flip-flops FF1, FF2, FF3, FF4, . . . may have the same
construction, which will be described in detail later.

[0079] The logical operation portion 22 includes a plural-
ity of logic gates OR1, OR2, OR3, . . . each of which is
connected to an emission control line and transmits an
emission control signal to each of the pixels.

[0080] The first logic gate OR1 receives the output signals
OUT1 and OUTB1 from the first flip-flop FF1 and the output
signals OUT2 and OUTB2 from the second flip-flop FF2.
The first logic gate OR1 performs a logical OR operation on
the output signals OUT1, OUTB1, OUT2, and OUTB2.
Unlike a typical logic gate, the first logic gate OR1 of the
present invention outputs a low-level emission control signal
F,, only when the output signals OUT1 and OUT2 of the
first and second flip-flops FF1 and FF2, respectively, are at
low levels and the inverted output signals OUTB1 and
OUTB2 of the first and second flip-flops FF1 and FF2,
respectively, are at high levels; and outputs a high-level
emission control signal E, in all other cases.

[0081] Next, the second logic gate OR2 receives the
output signals OUT2 and OUTB2 of the second flip-flop
FF2 and output signals OUT3 and OUTB3 of the third
flip-flop FF3, performs the same logical OR operation as the
first logic gate OR1, and outputs a second emission control
signal E,.

[0082] Like the first and second logic gates OR1 and OR2,
each of the third logic gate OR3 through an n-th logic gate
ORn performs a logical OR operation for four input signals,
and outputs each of emission control signals E;-E, . The
logic gates OR1 through ORn may have the same construc-
tion, which will be described in detail later.

[0083] As described above, the emission control driver of
the present invention includes the shift register 17 and the
logical operation portion 22, and a connection of the two
flip-flops FF1 and FF2 adjacent to the shift register 17 with
the single logic gate OR1 of the logical operation portion 22
is defined as a basic emission control driving circuit 16_1,
which generates the emission control signal E,. The fore-
going operating principle of the emission control driver
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shown in FIG. 5 will be described in detail later with
reference to a timing diagram.

[0084] FIG. 6 is a circuit diagram of a representative
flip-flop (i.e., the first flip-flop FF1) of the shift register of
the emission control driver shown in FIG. 5.

[0085] Referring to FIG. 6, the flip-flop FF1 includes two
switching transistors M6 and M7 and two inverters INV1
and INV2. More specifically, the flip-flop FF1 is controlled
by an inverted clock signal CLKB and includes the transis-
tors M6 and M7 and the first and second inverters INV1 and
INV2. The transistor M6 samples an input signal IN at a
falling edge of the inverted clock signal CLKB, and the first
inverter INV1 inverts an output signal of the transistor M6.
The transistor M7 samples an output signal of the first
inverter INV1 at a falling edge of a clock signal CLK, and
the second inverter INV2 inverts an output signal of the
transistor M7. Here, the transistors M6 and M7 are positive
channel metal oxide semiconductors (PMOS) transistors.

[0086] Accordingly, when an input signal IN is applied to
the transistor M6 and the inverted clock signal CLKB makes
a high-to-low transition, the transistor M6 samples the input
signal IN and transmits the sampled signal to the first
inverter INV1. In response to a falling edge of the clock
signal CLK, the transistor M7 is turned on, and the first
inverter INV1 inverts the sampled signal and outputs the
inverted signal. An output signal OUTB of the first inverter
INV1 is transmitted from the transistor M7, inverted again
by the second inverter INV2, and output as an output signal
OUT.

[0087] As described above, the flip-flop FF1 according to
the present invention makes use of the input signal IN, the
clock signal CLK, and the inverted clock signal CLKB to
generate a desired output signal. The input signal OUTB1
and output signal OUT1 of the second inverter INV2 are
input as two input signals of the foregoing logic gate OR1.
Also, the output signal OUT of the second inverter INV2 is
input to the next flip-flop FF2, and the next flip-flop FF2
makes use of the input signal OUT1, the clock signal CLK,
and the inverted clock signal CLKB shifted by a clock cycle,
to generate a desired output signal OUT2 and OUTB2, and
then OUT1, OUT2, OUTBI1 and OUTB2 input as an input
signal of the logic gate OR1. Accordingly, the input signals
OUT1, OUT2, OUTBI1 and OUTB2 of logic gate OR1 is
selected from the flip-flop FF1 and FF2 without additional
signals, so that power consumption may be reduced.

[0088] Hereinafter, the construction of the first and second
inverters INV1 and INV2 used for the flip-flop FF1 will be
described.

[0089] FIG. 7 is a detailed circuit diagram of an inverter
of the flip-flop shown in FIG. 6.

[0090] Since the first and second inverters INV1 and INV2
have the same construction, only the construction of the first
inverter INV1 will be described for convenience.

[0091] Referring to FIG. 7, the inverter INV1 includes
three PMOS transistors M8, M9, and M10.

[0092] The transistor M8 has a source terminal connected
to a first power supply voltage VDD, a gate terminal
connected to an output terminal of the transistor M6 of the
flip-flop FF1 and a drain terminal connected to an output
terminal “out”. The output terminal “out” is connected to an
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input terminal of the transistor M7 of the flip-flop FF1.
Accordingly, the transistor M8 is turned on/off in response
to an input signal “in” transmitted from the transistor M6
and outputs the first power supply voltage VDD to the output
terminal “out” or cuts off the first power supply voltage
VDD. Here, the first power supply voltage VDD is a positive
power supply voltage, for example, 5 V.

[0093] The transistor M9 has a source terminal connected
to the drain terminal of the transistor M8 and the output
terminal “out”, and a drain terminal connected to a second
power supply voltage VSS. Thus, the transistor M9 acts as
an active load according to a voltage applied to a gate
terminal thereof.

[0094] Also, the transistor M10 is connected between the
gate and drain terminals of the transistor M9, has a gate
terminal and a drain terminal, which are diode-connected,
and controls a gate voltage of the transistor M9. Here, the
second power supply voltage VSS is a negative power
supply voltage, for example, -7 V. Accordingly, the transis-
tor M9 acts as an active load and always remains turned on
according to a difference between a voltage applied to the
source terminal and a voltage applied to the gate terminal.
Preferably, a channel width over a channel length W/L of the
transistor M9 is smaller that that of the transistor M8. In this
case, when the transistor M8 is turned on, turned-on resis-
tance of the transistor M9 may be higher than that of the
transistor M8.

[0095] Furthermore, the inverter INV1 may further
include a capacitor C,, which is connected between the
source and gate terminals of the transistor M9 and maintains
a voltage V__ between the source and gate terminals of the
transistor M9 when the transistor M10 is turned off.

[0096] The operating principle of the above-described
inverter INV1 will now be explained.

[0097] First, when an input signal of low-level (=7 V) “in”
is applied to the gate terminal of the transistor M8, the
transistor M8 is turned on, and the transistors M9 and M10
are also turned on. However, since the transistor M9 has a
higher on-resistance than the transistor M8, a voltage at the
output terminal “out” substantially becomes the first power
supply voltage VDD, i.e., a high-level voltage of 5 V.

[0098] Next, once an input signal of high-level (5 V) “in”
is applied to the gate terminal of the transistor M8, the
transistor M8 is turned off, and the transistors M9 and M10
remain turned on. Thus, a voltage at the output terminal
“out” is gradually transitioned from the high-level voltage of
5V to a low level. In this case, the transistor M10 is turned
off so that the output terminal “out” has low level. Accord-
ingly, a voltage V. between the source and gate terminals of
the transistor M9 is maintained at a constant level, and a
voltage at the output terminal “out” connected to the source
terminal of the transistor M9 makes a downward transition
to the second power supply voltage VSS, ie., a low-level
voltage of =7 V. In this case, as the voltage at the output
terminal “out” decreases, the gate voltage of the transistor
M9 also makes a transition to -7 to =15 V.

[0099] As described above, the flip-flop of the present
invention can sample an input signal and output a desired
output signal in response to variations in the levels of a clock
signal CLK and an inverted clock signal CLKB. Thus,
output signals OUT1, OUTBI1, OUT2, and OUTB2 of the
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adjacent flip-flops FF1 and FF2 are transmitted to input
terminals of the logic gate ORI.

[0100] Hereinafter, the logic gate OR1 to which the output
signals OUT1, OUTB1, OUT2, and OUTB2 of the adjacent
flip-flops FF1 and FF2 are applied will be described in
detail.

[0101] FIG. 8 is a detailed circuit diagram of one of a
plurality of logic gates of the logical operation portion of the
emission control driver shown in FIG. 5.

[0102] Referring to FIG. 8, the logic gate includes an input
portion 31, a first active load 32, an output transistor M18,
and a second active load 33. The input portion 31 is turned
on/off in response to two input signals IN1 and IN2. The first
active load 32 has a transistor M13 which is connected to the
input portion 31 and selectively diode-connected in response
to two inverted input signals INB1 and INB2. The output
transistor M18 receives an output signal of the input portion
31 and is turned on/off in response to the level of the input
signal. The second active load 33 has a transistor M17 which
is connected to the output transistor M18 and selectively
diode-connected in response to the two input signals IN1
and IN2.

[0103] Also, the logic gate further includes a switching
portion 34, a first capacitor C1, and a second capacitor C2.
The switching portion 34 is turned on/off in response to the
input signals IN1 and IN2 and turns off the transistor M13
when the input signals IN1 and IN2 are at low levels. The
first capacitor C1 maintains a voltage between a source
terminal and a gate terminal of the transistor M13, and the
second capacitor C2 maintains a voltage between a source
terminal and a gate terminal of the transistor M17.

[0104] Further, the logic gate further includes a transistor
M19 connected to both ends of the second capacitor C2. The
transistor M19 is turned on/off in response to an output
signal of the input portion 31 and turns off the transistor M17
when the output signal is at a high level.

[0105] Here, an input signal IN1 and an inverted input
signal INB1 respectively correspond to an output signal
OUT1 and an inverted output signal OUTB1 of the flip-flop
FF1, and an input signal IN2 and an inverted input signal
INB2 respectively correspond to an output signal OUT2 and
an inverted output signal OUTB2 of the flip-flop FF2.

[0106] Specifically, the input portion 31 includes a tran-
sistor M11 and a transistor M12. The transistor M11 is
connected to a positive power supply voltage Vpog and
turned on/off according to the level of the input signal INT.
The transistor M12 is connected to the transistor M11 and
turned on/off according to the level of the input signal IN2.
Thus, the input portion 31 is turned on only when both the
input signals IN1 and IN2 are at low levels and outputs the
positive power supply voltage Vpog, and turned off in all
other cases.

[0107] The first active load 32 includes a transistor M13
and a pair of transistors M15_1 and M15_2. The transistor
M13 is connected between the transistor M12 and a negative
power supply voltage V, ., and diode-connected according
to the level of the inverted input signals INB1 and INB2.
EBach of the transistors M15 1 and M15 2 is connected
between a gate terminal and a drain terminal of the transistor
M13 and turned on/off according to the level of the inverted
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input signals INB1 and INB2. Accordingly, the transistor
M13 is diode-connected except in the case where both the
input signals INB1 and INB2 are at high levels and applies
a voltage corresponding to the sum of the negative power
supply voltage V,,, and a threshold voltage Vi 5 to an

output terminal of the input portion 31.

[0108] The output transistor M18 is connected between
the positive power supply voltage Vpog and an emission
control line E1 and has a gate terminal connected to output
terminals of the input portion 31 and the first active load 32
so that it is turned on/off in response to a voltage applied to
the gate terminal. Thus, when the voltage applied to the gate
terminal is at a low level, the transistor M18 is turned on and
transmits the positive power supply voltage Vpoq to the
emission control line E1.

[0109] The second active load 33 includes a transistor
M17 and a pair of transistors M16_1 and M16_2. The
transistor M17 is connected between the transistor M18 and
the negative power supply voltage V,,_, and diode-connected
according to the level of the input signals IN1 and IN2. Each
of the transistors M16_1 and M16_2 is connected between
a gate terminal and a drain terminal of the transistor M17
and turned on/off according to the level of the input signals
IN1 and IN2. Thus, only when both the input signals IN1
and IN2 are at low levels, the transistor M17 is diode-
connected and transmits a voltage corresponding to the sum
of the negative power supply voltage V.. and absolute
value of a threshold voltage V14,7 to the emission control
line E1.

[0110] Also, the switching portion 34 includes two tran-
sistors M14_1 and M14_2, which are connected in series.
Each of the transistors M14_1 and M14 2 is connected
between the source and gate terminals of the transistor M13
of the first active load 32 and turned on/off in response to the
input signals IN1 and IN2. When both the input signals IN1
and IN2 are at low levels, the switching portion 34 drives a
voltage difference V., 5 between the source and gate
terminals of the transistor M13 to 0 V so that the transistor
M13 is turned off. Accordingly, when the input portion 31 is
turned on, the flow of static current through the first active
load 32 can be prevented.

[0111] Further, the transistor M19 is connected between
the source and gate terminals of the transistor M17 of the
second active load 33 and turned on/off in response to the
output signal of the first input portion 31. Thus, when the
output signal of the first input portion 31 is at a low level,
the transistor M19 drives a voltage difference V5
between the source and gate terminals of the transistor M17
to 0V so that the transistor M17 is turned off. Accordingly,
when the transistor M18 is turned on, the flow of static
current through the second active load 33 can be prevented.

[0112] Here, all transistors of the logic gate are PMOS
transistors. But, it would be apparent to those skilled in the
art that all transistors of the logic gate may be negative
channel metal oxide semiconductor (NMOS) transistors.
That is, by replacing the PMOS transistors with NMOS
transistors and changing the positive power supply voltage
Vpos to the negative power supply voltage V.., a logic gate

comprised of NMOS transistors may be designed.

[0113] The emission control signal E1 is output from the
above-described logic gate according to the levels of the
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input signals IN1 and IN2 and the inverted input signals
INB1 and INB2 as will be explained now.

[0114] First, when both the input signals IN1 and IN2 are
at low levels and both the inverted input signals INB1 and
INB2 are at high levels, both the transistors M11 and M12
of the input portion 31 are turned on, and both the transistors
M14_1 and M14_2 of the switching portion 34 are also
turned on. Also, both the transistors M16_1 and M16_2 of
the second active load 33 are turned on. But, the transistors
M15_1 and M15_2 of the first active load 32 are turned off.

[0115] Accordingly, the positive power supply voltage
V., is transmitted from the input portion 31 to the gate
terminals of the output transistor M18 and the transistor
M19. In this case, the switching portion 34 is turned on and
drives a source-gate voltage V5 of the transistor M13 of
the first active load 32 to 0 V. As a result, the transistor M13
is turned off, thus no static current flows in the first active
load 32. Meanwhile, the output transistor M18 and the
transistor M19 to which the positive power supply voltages
Vpos are applied are turned off, and the transistor M17,
which is diode-connected to the second active load 33,
outputs an emission control signal at a low level correspond-
ing to the sum of the negative power supply voltage V, ., and
absolute value of the threshold voltage Vg7

[0116] Thereafter, when the input signal IN1 is at a high
level and the input signal IN2 is at a low level or when the
input signal IN1 is at a low level and the input signal IN2 is
at a high level, the logic gate is in the following state.

[0117] Any one of the transistors M11 and M12 of the
input portion 31 is turned off, and any one of the transistors
M14_1 and M14_2 of the switching portion 34 is also turned
off. Also, any one of the transistors M16_1 and M16_2 of the
second active load 33 is turned off. But, any one of the
parallel-connected transistors M15_1 and M15_2 of the first
active load 32 is turned on.

[0118] Accordingly, the input portion 31 and the switching
portion 34 are turned off, and the transistor M13 of the first
active load 32 is diode-connected, thus a voltage at the gate
terminal of the output transistor M18 is reduced to a low
level corresponding to the sum of the negative power supply
voltage V, . and absolute value of the threshold voltage
Vognse The output transistor M18 to which a low-level
voltage is applied is turned on and applies the positive power
supply voltage Vo4 to the emission control line E1. In this
case, the transistor M19 is turned on and drives the source-
gate voltage V., , of the transistor M17 of the second
active load 33 to 0 V. Accordingly, the transistor M17 is
turned off, thus no static current flows in the active load 33.
As a result, a high-level signal that is equivalent to the
positive power supply voltage Vo 1s output to the emission
control line E1.

[0119] Also, when both the input signals IN1 and IN2 are
at high levels, the emission control signal E1 remains at a
high level.

[0120] As described above, the logic gate of the logical
operation portion 18 according to the present invention
receives four signals OUT1, OUTB1, OUT2, and OUTB2
output from the adjacent flip-flops FF1 and FF2 without any
additional signal and controls the first and second active
loads 32 and 33 of the logic gate using the signals OUT1,
OUTBI1, OUT2, and OUTB2. Also, the logic gate of the
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logical operation portion 18 receives the output signals
OUT1 and OUT2 and can generate a desired emission
control signal E1 by performing a logical OR operation on
the received signals OUT1 and OUT2. In this case, when the
input signals IN1 and IN2 are at low levels, the flow of static
current through the first and second active loads 32 and 33
can be prevented, and when the output signal of the input
portion 31 is at a low level, the flow of static current through
the second active load 33 can be prevented.

[0121] FIG.9is a timing diagram illustrating the operation
of an emission control driver according to the exemplary
embodiment of the present invention.

[0122] Referring to FIG. 9, a shift register having a
plurality of flip-flops FF1-FFn+1 commonly receives a clock
signal CLK and an inverted clock signal CLKB, and
receives an output signal of a previous flip-flop as an input
signal.

[0123] First, when a first flip-flop FF1 receives a start
pulse SP, it outputs a high-level output signal OUT1 and a
low-level inverted output signal OUTB1 for a clock cycle on
a falling edge of a first cycle of the clock signal CLK.

[0124] Next, when a second flip-flop FF2 receives the
output signal OUT1 of the first flip-flop FF1, it outputs a
high-level output signal OUT2 and a low-level inverted
output signal OUTB2 for a clock cycle on a falling edge of
a second cycle of the clock signal CLK.

[0125] By repeating the above-described operation,
finally, when an n+1-th flip-flop FFn+1 receives an output
signal OUTn of an n-th flip-flop FFn, it outputs a high-level
output signal OUTn+1 and a low-level inverted output
signal OUTBn+1 for a clock cycle on a falling edge of an
n+1-th cycle of the clock signal CLK.

[0126] Inthe above-described process, the shift register of
the present invention outputs two signals OUT and OUTB
that are shifted by one clock cycle.

[0127] Also, a logical operation portion having a plurality
of logic gates OR1-ORn receives output signals of the
flip-flops FF1-FFn+1, performs a logical OR operation on
the received signals, and outputs an emission control signal.

[0128] First, the first logic gate OR1 receives two output
signals OUT1 and OUTBI1 from the first flip-flop FF1 and
two output signals OUT2 and OUTB2 from the second
flip-flop FF2. Thus, the first logic gate OR1 outputs a
low-level emission control signal E1, only when the first and
second output signals OUT1 and OUT?2 are at low levels and
the first and second inverted output signals OUTB1 and
OUTB2 are at high levels, and outputs a high-level emission
control signal E1 except for the above-described case.

[0129] Next, the second logic gate OR2 receives two
output signals OUT2 and QUTB2 from the second flip-flop
FF2 and two output signals OUT3 and OUTB3 from the
third flip-flop FF3. Thus, the second logic gate OR2 outputs
a low-level emission control signal E2, only when the
second and third output signals OUT2 and OUT3 are at low
levels and the second and third inverted output signals
OUTB2 and OUTB3 are at high levels, and outputs a
high-level emission control signal E2 except for the above-
described case. The second emission control signal E2 is
shifted by a clock cycle later than the first emission control
signal E1 and output.
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[0130] By repeating the above-described operation,
finally, an n-th logic gate ORn receives two output signals
OUTn and OUTBn from the n-th flip-flop FFn and receives
two output signals OUTn+1 and OUTBn+1 from the n+1-th
flip-flop FFn+1. Thus, the n-th logic gate ORn outputs a
low-level emission control signal En, only when the n-th and
n+1-th output signals OUTn and OUTn+1 are at low levels
and the n-th and n+1-th inverted output signals OUTBn and
OUTBn+1 are at high levels, and outputs a high-level
emission control signal En except for the above-described
case.

[0131] According to the present invention as described
above, a system-on-panel (SOP)-type emission control
driver for the OLED can be easily fabricated by directly
forming a plurality of flip-flops and a plurality of logic gates
within a panel using PMOS transistors.

[0132] Also, since each of the logic gates makes use of
four output signals of adjacent flip-flops as input signals
without any additional signal, power consumption can be
reduced.

[0133] Furthermore, the present invention employs four-
input logic gates so that static current generated by a
low-level input signal can be cut off, thus reducing power
consumption caused by leakage current.

[0134] Therefore, the present invention provides an opti-
mal SOP-type emission control driver and an OLED device
that can minimize power consumption.

[0135] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. An organic light emitting display (OLED) device,
comprising:

a pixel portion having a plurality of pixels to display an
image;

a scan driver to apply a scan signal to sequentially select
the pixels;

a data driver to apply a data signal to the pixels that are
selected by the scan signal; and

an emission control driver to apply an emission signal to
control an emission operation of the pixels, wherein the
emission control driver comprises:

a shift register including a plurality of flip-flops, wherein
the first flip-flop receives a start pulse and the rest of the
flip-flops receives an output signal of a previous flip-
flop and generate an output signal in synchronization
with a clock signal and an inverted clock signal; and

a logical operation portion including a plurality of logic
gates, wherein each of the logic gates receives first and
second output signals and first and second inverted
output signals from two adjacent flip-flops, controls an
active load using the received output signals, and
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outputs an emission control signal through a logical OR
operation on the first and second output and inverted
output signals.
2. The device of claim 1, wherein each of the flip-flops
comprises:

a first transistor; a first inverter;
a second transistor; and
a second inverter,

wherein the first transistor samples an input signal on a
falling edge of the inverted clock signal; the first
inverter inverts an output signal of the first transistor;
the second transistor samples an output signal of the
first inverter on a falling edge of the clock signal; and
the second inverter inverts an output signal of the
second transistor.

3. The device of claim 2, wherein each of the adjacent
flip-flips transmits the output signal of the second transistor
and an output signal of the second inverter to a correspond-
ing logic gate.

4. The device of claim 3, wherein each of the first and
second inverters comprises:

a third transistor connected between a positive power
supply voltage and an output terminal and which turns
on/off in response to a signal transmitted through one of
the first and second transistors of the flip-flop; and

a fourth transistor connected between a negative power
supply voltage and the output terminal and which
controls the amount of current depending on the on/off
operation of the third transistor.

5. The device of claim 4, wherein each of the first and

second inverters further comprises:

a fifth transistor connected between a gate terminal and a
drain terminal of the fourth transistor and diode-con-
nected to control a gate voltage of the fourth transistor.

6. The device of claim 5, wherein the third transistor has

a lower turn-on resistance than the fourth transistor.

7. The device of claim 6, wherein each of the first and

second inverters further comprises:

a capacitor connected between a source terminal and the
gate terminal of the fourth transistor and which main-
tains a voltage between the source and gate terminals of
the fourth transistor when the fifth transistor is turned
off.

8. The device of claim 7, wherein the first through fifth
transistors are positive channel metal oxide semiconductors
(PMOS) transistors.

9. The device of claim 1, wherein each of the logic gates
comprises:

an input portion connected to a first power supply voltage
and which turns on/off according to the levels of the
first and second output signals of the two adjacent
flip-flops;

a first active load, which includes a sixth transistor
connected between the input portion and a second
power supply voltage and selectively diode-connected
according to the levels of the first and second inverted
output signals of the two adjacent flip-flops;

an output transistor connected between the first power
supply voltage and an emission control line and which
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turns on/off according to the level of an output signal of
one of the input portion and the first active load; and

a second active load, which has a seventh transistor
connected between the second power supply voltage
and the emission control line and selectively diode-
connected according to the levels of the first and second
output signals of the two adjacent flip-flops.

10. The device of claim 9, wherein the input portion

comprises:

an eighth transistor connected to the first power supply
voltage and which turns on/off according to the level of
the first output signal; and

a ninth transistor connected in series to the eighth tran-
sistor and which turns on/off according to the level of
the second output signal.

11. The device of claim 10, wherein the first active load

comprises:

a tenth transistor connected between a gate terminal and
a drain terminal of the sixth transistor and which turns
on/off according to the level of the first inverted output
signal; and

an eleventh transistor connected in parallel to the tenth
transistor and which turns on/off'in response to the level
of the second inverted output signal,

wherein when both the first and second inverted output
signals are at high levels, the flow of current into the
first active load is cut off.
12. The device of claim 11, wherein the second active load
comprises:

a twelfth transistor connected to a gate terminal of the
seventh transistor and which turns on/off according to
the level of the first output signal; and

a thirteenth transistor connected in series to the twelfth
transistor and which turns on/off according to the level
of the second output signal,

wherein when at least one of the first and second output
signals is at a high level, the flow of current into the
second active load is cut off.
13. The device of claim 12, wherein each of the logic
gates further comprises a switching portion having:

a fourteenth transistor connected to a source terminal of
the sixth transistor and which turns on/off according to
the level of the first output signal; and

a fifteenth transistor connected in series to the fourteenth
transistor and which turns on/off according to the level
of the second output signal,

wherein when both the first and second output signals are
at low levels, the switching portion turns off the first
transistor so that the flow of current into the first active
load is cut off.
14. The device of claim 13, wherein each of the logic
gates further comprises:

a first capacitor connected between the source terminal
and the gate terminal of the sixth transistor and which
maintains a voltage between the source and gate ter-
minals of the sixth transistor; and
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a second capacitor connected between a source terminal
and a gate terminal of the seventh transistor and which
maintains a voltage between the source and gate ter-
minals of the seventh transistor.

15. The device of claim 14, wherein each of the logic
gates further comprises a sixteenth transistor connected to
both ends of the second capacitor and which turns on/off
according to the level of the output signal of one of the input
portion and the first active load.

16. The device of claim 15, wherein the sixth through
sixteenth transistors are positive channel metal oxide semi-
conductors (PMOS) transistors.

17. The device of claim 1, wherein the pixel portion, the
scan driver, the data driver, and the emission control driver
are arranged on a single substrate.

18. The device of claim 1, wherein the OLED device is
fabricated by combining a plurality of OLED arrays using a
tiling technique to display a predetermined image.

19. An emission control driver, comprising:

a first flip-flop which receives a start pulse and generates
a first output signal and a first inverted output signal in
synchronization with a clock signal and an inverted
clock signal,

a second flip-flop which receives the first output signal
and the first inverted output signal of the first flip-flop
and generates a second output signal and a second
inverted output signal in synchronization with the clock
signal and the inverted clock signal; and

aplurality of logic gates, each logic gate receives the first
output signal and the first inverted output signal of the
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first flip-flop and the second output signal and the
second inverted output signal of the second flip-flop,
controls an active load using the received signals, and
generates an emission control signal through a logical
OR operation on the output signals and inverted output
signals of the first and second flip-flops.

20. A logical OR circuit for an emission control driver for
outputting an emission control signal, comprising:

an input portion connected to a first power supply voltage
and which turns on/off according to the levels of a first
input signal and a second input signal;

a first active load comprising a first transistor connected
between the input portion and a second power supply
voltage and selectively diode-connected according to
the level of one of a first inverted input signal and a
second inverted input signal;

an output transistor connected between the first power
supply voltage and an emission control line and which
turns on/off according to the level of an output signal of
one of the input portion and the first active load; and

a second active load comprising a second transistor con-
nected between the second power supply voltage and
the emission control line and selectively diode-con-
nected according to the levels of the first and second
input signals.
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