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(57) ABSTRACT

An emission control circuit for controlling emission of R, G,
B EL elements and method for driving an organic light emit-
ting diode display using the same. An emission control signal
generating circuit of a flat panel display includes a plurality of
pixels. Each pixel includes a plurality of EL elements, and
emission of the elements is controlled by emission control
signals. The circuit includes a first signal generating device
for generating one of the emission control signals, and a
plurality of second signal generating devices for generating
other ones of the emission control signals using an output
signal of the first signal generating device and an external
control signal. The first signal generating device may include
a shift register. Each of the plurality of second signal gener-
ating devices may include a NAND gate using the external

(51) Imt.Cl signal and the external control signal, or an inverted signal
G09G 3/32 (2006.01) thereof, as two inputs.
50

|__ ___________________________________ e
- ] DATA LINE DRIVING CIRCUIT {520 _l
! / D1 © P2 voDi~vDDn ., Dn-1 Dn 530 l
l ! |
) 81 N i
! ECR,G,B1 |
| 52 |
| I
i ECR.G,B2 i
' | GATE . EMISSION ||
|| e | conTeaL ||
[ DRVING;  * SIGNAL ||
| {oream PIEL PORTION 500 . |evrg|
| . CIRCUIT |
|! Sm-1, l
: EC_R,G,Bm-1 !
] |sm - I
%— : ' EC_R,G.Bm |



US 2015/0042699 A1
1

e b e Srde—" T —— —— . Aty e TR o — " —— —— _—

ug| 2zl 121 ]
: 8—. I'd ™y r A 7 A ~ N
| wei /m__w_ DUzl HuZL g2g}  oeet ueZk gl 9igt Hi2s |
] ]
| \uos vl [ _
_ s = —F—= s o == =F=[ [r—t=—FF=Ff= ok ek
| ug-flUNEd [} HUwWDd Huwkdit ... fl2wadH Hzwodr Hzwudlt fiftwad 4 Hiwed Hiwd B, wg m
; ot e o s S = el Sl s T e ot e e s et B s St 8 et oo et ST _
— _ I-Wo3 ~¥ His _
= ! WL [r=1= —+= =F=3 =t —¥= ¥ == T= e
2 | up-tg - ui-wadt Hui-wodl flu-usdly .. __WI_E, pi-undp rpi-udt titi-usdd thi-wold Hhi-udld ) ud _
= _ =3= —F= == s Tt e s o —F=9| |-=F —F= —F=] ]
o ~1.qu u U ri ] 8 ael -
@ _ unoun | \i-wi]8UEH \m<9 HUEL \mmﬁ.\ b< HZEL | 8Ll \wwp Hist |
v, DNILLYHINTD ugL 2i-ud| | 281 181 LINOUIO|
M _ gwa |-W§L . . . . . . " . (3 . - GZSEQ__
o _ 0UINOD . . I . . . . . N
i NOISSING mﬂ . * : R R =11
= ! 203 | :
3 _ —f— == =F=3gedr—F——FF—f= =F=a == =¥= —3— |
B . g1 uzd | U28d [1 H12Dd |1 M ugud 1t --- 1228d |1 +{220d |1 +{gud it f{s28d [ H129a | Hizud 1,2, |
_ x =t T == =f= == —F= F=a] je=g= —¥= == |
= ) 103 rdy i
2 _ 2l r=1= —*= = Td == == o ] [ s == = |
5 : upd{]used [ Hulod it Huibd |t - flziad [} Hziea 4 Hzwa it ffiea i} Hioa i Hia 4 e _
= _ C P L T s St o I St T o s o e s ] I s S ey i B e e |
o~ boeL b 1S !
- _ UOOA ygfOTA yog YOO yyg 2QQA g PAON Lo EAQA o (OOA oo laOA | LOGA Ha -
= _ LINOWID DNIAIKG 3NN YLYa oLL
s —l 0c1— .I_
H=] |I||l|l.||.||..|ﬁl..n!lr...||.lll|ll|.|..l|uullllll..lillllllllllclillll.||.......-||||.||.I||.....ll..|ln|
E o (LHV HOIHd)
= I "DId
W
=
=™



US 2015/0042699 A1

Feb. 12,2015 Sheet 2 of 10

Patent Application Publication

_ wg'n'y ol
| - ~uig
_ I-wa's'y o3
_ 1-wg
__ 1NQuID .
E)NILVHINTSD 005 NOILHO 13XId JNoHID
_ TYNDIS - JONIANT
|| TOHINOD . eV
' NOISSING . 31yD
" 280U 03
_ . e
_ 189'0'y™03
: s
_ 1 » 1 1
_ [ ug b-uQ **°  uQOA~IaOA za . g {
| 065 018
' 035— LINJHID BNIAIMA 3N Y1va

T R ey rE— e e —— i — . — N BB = rrr— - — e = . o



US 2015/0042699 A1

Feb. 12,2015 Sheet 3 of 10

Patent Application Publication

g UES uzs | 2ES~] ges~| |AES 128+
wg'D'H o3 ] I _
uwgd 2ud LW
1-weg W LS [ _ L
\ wg
I-Wa'D'yo3 ] ! _
. Uil —  Zi-lWd - -wd
1-us T I [
A 1nowo | ees . . : T
ONIVEINTD | | . . . . i
TYNDIS [ ea™®'W 03 1 1 . * w_z_w,_ﬂ_m
265 [ 1 ] VD
ﬂ £S
28’9’ D3 I | 1
uzd | | zad 1 t2d
g8 cLs I I ]
FIS
19'9'H 03 ] i L
Uid —  2id —  ild
, ] ] |
~ LS . 'S
- aaa ug 2aaa 2a{ 1a0A ia /
olg
_l 025~ LINOHID ONIAIKQ 3NN V.LYO rﬁ
............. O R i e
0



US 2015/0042699 A1

Feb. 12,2015 Sheet 4 of 10

Patent Application Publication

g3
e T [ m T
l ]
R - Y 18703
. ! _
| FaR o +9°03
I 1
! e 7 o3
! ! 1165
N S L
~ 165~
0% A 1 128 —
| wmsm_ i
| ]
| |
0¥S—
_ i SW |
_ 1l I
|
o I 7]
7 : IS
1S
LAOA \
Aid Wa



US 2015/0042699 A1

Feb. 12,2015 Sheet5o0f 10

Patent Application Publication

$1-65  21-BS
wg D3~ 19703 u&
wo03~15703 6| HALSIDIY LiHS
WH™D3~ 1403
El-6C P wJ. 65
\ 30
068

S "OId




US 2015/0042699 A1

Feb. 12,2015 Sheet 6 of 10

Patent Application Publication

lw

|NOLLO3S Movg

NOILO3S

_ NOISSING B

NOLLO3S
NOISSING ©

NOLLO3S
NOISSING Y

!

-
:

1

—— e e

SLL el o]

e et i it T SR o S

2

A A ST SIS

J45b




US 2015/0042699 A1

Feb. 12,2015 Sheet 7 of 10

Patent Application Publication

NOLLO3S
NOISSING ©

NOLLO3S
NOISSING ©

NOLLO3S
NOISSIWG &

NOILO3S
NOISSING H

et

e e o e  — —— s,
(e o ot e i v ] e w—

-

-

:lE'__:r——-——w—.F:H g
=
&

—t v e iy — e e e (e

3

:L__._L:r.._....__ . I .|T__

= I R

48r 45¢ 482 . Ry




US 2015/0042699 A1

Feb. 12,2015 Sheet 8 of 10

Patent Application Publication

T . =
]
B7GSW _I| | ~ 18703
! 1 _ a16s -
: Gy T 7 49703
_ s 8165
[ 5 GSW _L_ i 7 14703
_ _ 1166
| |
S S — 2
\1 EG~
058 O
r 1 125~
“ Nws_m_ |
“ t
oG~ _
] —mﬂ LS "
i W |
I |
— . 1S
1S
LO0A \
1a



US 2015/0042699 A1

Feb. 12,2015 Sheet 9 of 10

Patent Application Publication

WH33~,19703

.waowsl_ _.Glcm

AWHTO3~, 16703

12-65~p~L w
92-65

To—o| YISO 1HS
Y265~

ww_M 2265 _mfnmm
mw:mm\ﬁm
00
uomm\l\
6 "Bld




]

vy

NOILO3S
NOISSING D

NOILO3S
NOISSINZ 8

NOLLOAS
NOISSING Y

- —1

NOILD3S MOVig

-_— - ——

|

Lt g o3
26703

18703
Ewlom_

by

-f--

US 2015/0042699 A1

e e vt v it et v e - ——

.

v — by wn Lo ——

! . __I.

L

ﬂwl .Nw o3
—_— L.GIQW

J UH™3

—
by
—

LA

__ 1

)

_I“I wod 03
[ IH03
L

_._lsw

.

- ——

Feb. 12,2015 Sheet 10 of 10

f-—g-—f1-1--

3L|~m

@@@&%@@@@ B~.7.25% 7740

5] [ L
m
ag L

1
4§‘1 |

=R d458

Ol w_n_

Patent Application Publication



US 2015/0042699 A1

AMOLED DISPLAY AND DRIVING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional of U.S. application
Ser. No. 10/985,795, filed Nov. 11, 2004, now U.S. Pat. No.
8,872,736, which claims priority to Korean Patent Applica-
tion No. 2003-84779, filed Nov. 27, 2003, the disclosures of
both of which are incorporated herein by reference in their
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting diode, and more particularly, to an active matrix
organic light emitting diode (AMOLED) display and method
for driving the same, which has a simplified configuration of
an emission control signal generating circuit.

[0004] 2. Description of the Related Art

[0005] In recent years, a liquid crystal display (LCD) and
an organic light emitting diode (OLED) display are widely
used in a portable information terminal due to advantages of
light weight, thin size, and the like. The OLED display is
being recognized as a next generation flat panel display
because it has brightness and viewing angle characteristics
superior to the LCD.

[0006] Typically, in an active matrix organic light emitting
diode (AMOLED) display, one pixel includes R, G and B unit
pixels, and each of the unit pixels has an electroluminescent
(EL) element. The FL elements have R, G, and B organic
emission layers interposed between an anode electrode and a
cathode electrode thereof, respectively, which emit light in
response to the voltage applied to the anode and cathode
electrodes.

[0007] FIG. 1 shows a configuration of a conventional
AMOLED display 10.

[0008] Referring to FIG. 1, the conventional AMOLED
display 10 includes a pixel portion 100, a gate line driving
circuit 110, a data line driving circuit 120, and an emission
control signal generating circuit 190. The pixel portion 100
includes a plurality of gate lines 111-11m provided with scan
signals S1-Sm from the gate line driving circuit 110, and a
plurality of data lines 121-12% for providing data signals
DR1, DG1, DB1-DRn, DGn, DBn from the data line driving
circuit 120. In addition, the pixel portion 100 includes a
plurality of emission control lines 191-19m for providing
emission control signals output from the emission control
signal generating circuit 190, and a plurality of power supply
lines 131-13# for providing power supply voltage VDDI1-
VDDn.

[0009] In the pixel portion 100, a plurality of pixels P11-
Pmn are arranged in a matrix format, and are connected to the
plurality of gate lines 111-11m, the plurality of data lines
121-12n, the plurality of emission control lines 191-19m, and
the plurality of power supply lines 131-137. Each of the pixels
P11-Pmn includes three unit pixels, namely R, G, B unit
pixels PR11, PG11, PB11-PRmn, PGmn, PBmn, and is con-
nected to corresponding ones of the gate lines, the data lines,
the emission control lines and the power supply lines.
[0010] For example, the pixel P11 includes the R unit pixel
PR11, the G unit pixel PG11, and the B unit pixel PB11, and
is connected to a first gate line 111 for providing a first scan
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signal S1 among the plurality of gate lines 111-11m, a first
data line 121 among the plurality of data lines 121-127, and a
first power supply line 131 among the plurality of power
supply lines 131-13n.

[0011] TIn other words, the R unit pixel PR11 of the pixel
P11 is connected to the first gate line 111, the R dataline 121R
of the first data line 121 provided with the R data signal DR1,
and the R power supply line 131R of the first power supply
line 131. In addition, the G unit pixel PG11 is connected to the
first gate line 111, the G data line 121G of the first data line
121 provided with the G data signal DG1, and the G power
supply line 131G of the first power supply line 131. Further,
the B unit pixel PB11 is connected to the first gate line 111,
the B data line 121B of the first data line 121 provided with the
B data signal DB1, and the B power supply line 131B of the
first power supply line 131.

[0012] The above-mentioned emission control signal gen-
erating circuit 190 includes three emission control signal
generating devices for R, G, B, which provide the R, G, B
subpixels PR11-PRmn, PG11-PGmn, and PB11-PBmn with
emission control signals, respectively, as disclosed in the
Japanese Patent Publication No. 2001-60076. Since each of
the R, G, B emission control signal generating devices
includes a shift register, the number of elements becomes
larger and a circuit area also becomes larger. As a result, a
failure rate increases and the yield decreases.

SUMMARY OF THE INVENTION

[0013] An exemplary embodiment according to the present
invention provides an organic light emitting diode (OLED)
display suitable for fine pitch and a method for driving the
same.

[0014] Another exemplary embodiment according to the
present invention provides an OLED display having a simpli-
fied emission control signal generating circuit and a method
for driving the same.

[0015] Yet another exemplary embodiment of the present
invention provides an OLED display capable of lengthening
the lifetime by adjusting a current flowing through the EL
element and a method for driving the same.

[0016] In an exemplary embodiment according to the
present invention, an emission control signal generating cit-
cuit of a flat panel display is provided. The emission control
signal generating circuit includes a plurality of pixels, each
said pixel including a plurality of EL elements. Emission of
the elements is controlled by a plurality of emission control
signals. The circuit includes a first signal generating device
for generating one of the plurality of emission control signals
as an output signal, and a plurality of second signal generating
devices for generating other ones of the plurality of emission
control signals using the output signal of the first signal gen-
erating device and an external control signal.

[0017] The first signal generating device for generating
said one of the plurality of emission control signals may
include a shift register. One of the plurality of second signal
generating devices may include a NAND gate having the
external control signal and the output signal of the first signal
generating device as two inputs, and another one of the plu-
rality of second signal generating devices may include a
NAND gate having an inverted signal of the external control
signal and the output signal of the first signal generating
device as two inputs.

[0018] One of the plurality of second signal generating
devices may include a first transfer gate for providing the



US 2015/0042699 A1

output signal of the first signal generating device as one of
said other ones of the plurality of emission control signals
using the external control signal having a first level and an
inverted signal of the external control signal having a second
level, and a second transfer gate for allowing said one of said
other ones of the plurality of emission control signals to have
the second level using the external control signal having the
second level and the inverted signal of the external control
signal having the first level. Another one of the plurality of
second signal generating devices may include a third transfer
gate for providing the output signal of the first signal gener-
ating device as another one of said other ones of the plurality
of emission control signals using the external control signal
having the second level and the inverted signal of the external
control signal having the first level, and a fourth transfer gate
for allowing said another one of said other ones of the plural-
ity of emission control signals to have the second level using
the external control signal having the first level and the
inverted signal of the external control signal having the sec-
ond level.

[0019] The plurality of EL elements may be sequentially
driven per each of subframes that form one frame and may be
in a black color state, or one of the plurality of EL elements
may be driven again, during one of the plurality of subframes.
[0020] In another exemplary embodiment according to the
present invention, an emission control signal generating cir-
cuit of an organic light emitting diode display including a
plurality of pixels is provided. Each said pixel includes R, G,
B EL elements, and emission of said elements is controlled by
R, G, B emission control signals. The circuit includes a shift
register for generating the G emission control signal as an
output signal. The circuit also includes a first NAND gate for
generating the R emission control signal using the output
signal of the shift register and an external control signal as two
inputs. An inverting gate inverts the external control signal to
generate an inverted external control signal, and a second
NAND gate generates the B emission control signal using the
inverted external control signal and the output signal of the
shift register as two inputs.

[0021] In yet another exemplary embodiment according to
the present invention, an emission control signal generating
circuit of an organic light emitting diode display including a
plurality of pixels is provided. Each said pixel includes R, G,
B EL elements, and emission of said elements is controlled by
R, G, B emission control signals. The circuit includes an
inverting gate for inverting an external control signal to gen-
erate an inverted external control signal, and a shift register
for generating the G emission control signal as an output
signal. A first transfer gate transfers the output signal of the
shift register as the R emission control signal using the
inverted external control signal and the external control sig-
nal. A second transfer gate grounds the R emission control
signal using the inverted external control signal and the exter-
nal control signal. A third transfer gate transfers the output
signal of the shift register as the B emission control signal
using the inverted external control signal and the external
control signal. A fourth transfer gate grounds the B emission
control signal using the inverted external control signal and
the external control signal.

[0022] In yet another exemplary embodiment according to
the present invention, an organic light emitting diode display
includes a plurality of gate lines, a plurality of data lines, a
plurality of emission control lines, a plurality of power supply
lines, and a pixel portion including a plurality of pixels. Each

Feb. 12, 2015

said pixel is connected to a corresponding said gate line, a
corresponding said data line, a corresponding said emission
control line, and a corresponding said power supply line. A
gate line driving circuit supplies the plurality of gate lines
with a plurality of scan signals, a data line driving circuit
sequentially supplies the plurality of data lines with R, G, B
data signals, and an emission control signal generating circuit
supplies the plurality of emission control lines with a plurality
of emission control signals. Each said pixel includes R, G, B
EL elements, which sequentially emit light based on the
emission control signals per each of a plurality of subframes
that form one frame. The emission control signal generating
circuit includes a first signal generating device for generating
one of the plurality of emission control signals as an output
signal, and a plurality of second signal generating devices for
generating other ones of the plurality of emission control
signals using the output signal of the first signal generating
device and an external control signal.

[0023] Each pixel may further include at least one switch-
ing transistor for switching the data signal, at least one driving
transistor for providing the R, G, B EL elements with a
driving current corresponding to the data signal, and a capaci-
tor for storing the data signal, and a sequential control device
for controlling sequential driving ofthe R, G, B EL elements.

[0024] The sequential control device may include first, sec-
ond and third P-type thin film transistors, each said thin film
transistor including a gate to which a corresponding said
emission control signal is applied, a source connected to the
driving device in common, and a drain connected to a corre-
sponding one of the R, G, B EL elements. Alternatively, the
sequential control device may include a first N-type thin film
transistor, a first P-type thin film transistor and a second
N-type thin film transistor, each said thin film transistor
including a gate to which a corresponding said emission
control signal is applied, a source connected to the driving
device in common, and a drain connected to a corresponding
one of the R, G, B EL elements.

[0025] In yet another exemplary embodiment according to
the present invention, an organic light emitting diode display
includes a plurality of gate lines, a plurality of data lines, a
plurality of emission control lines, a plurality of power supply
lines, and a pixel portion including a plurality of pixels, each
said pixel being connected to a corresponding said gate line,
acorresponding said data line, a corresponding said emission
control line and a corresponding said power supply line. A
gate line driving circuit supplies the plurality of gate lines
with a plurality of scan signals, a data line driving circuit
sequentially supplies the plurality of data lines with R, G, B
data signals, and an emission control signal generating circuit
supplies the plurality of emission control lines with R, G, B
emission control signals. Each said pixel includes R, G, BEL
elements, which sequentially emit light based on the R, G, B
emission control signals per each of a plurality of subframes
that form one frame. The emission control signal generating
circuit includes a shift register for generating the G emission
control signal as an output signal, and a first NAND gate for
generating the R emission control signal using the output
signal of the shift register and an external control signal as two
inputs. An inverting gate inverts the external control signal to
generate an inverted external control signal, and a second
NAND gate generates the B emission control signal using the
inverted external control signal and the output signal of the
shift register as two inputs.
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[0026] In yetanother exemplary embodiment according to
the present invention, an organic light emitting diode display
includes a plurality of gate lines, a plurality of data lines, a
plurality of emission control lines, a plurality of power supply
lines, and a pixel portion including a plurality of pixels, each
said pixel being connected to a corresponding said gate line,
a corresponding said data line, a corresponding said emission
control line and a corresponding said power supply line. A
gate line driving circuit supplies the plurality of gate lines
with a plurality of scan signals, a data line driving circuit
sequentially supplies the plurality of data lines with R, G, B
data signals, and an emission control signal generating circuit
supplies the plurality of emission control lines with R, G, B
emission control signals. Each said pixel includes R, G, BEL
elements, which sequentially emit light based on the R, G, B
emission control signals per each of a plurality of subframes
that form one frame. The emission control signal generating
circuit includes an inverting gate for inverting an external
control signal to generate an inverted external control signal,
and a shift register for generating the G emission control
signal as an output signal. A first transfer gate transfers the
output signal of the shift register as the R emission control
signal using the inverted external control signal and the exter-
nal control signal. A second transfer gate grounds the R
emission control signal using the inverted external control
signal and the external control signal. A third transfer gate
transfers the output signal of the shift register as the B emis-
sion control signal using the inverted external control signal
and the external control signal. A fourth transfer gate grounds
the B emission control signal using the inverted external
control signal and the external control signal.

[0027] In yetanother exemplary embodiment according to
the present invention, a method for driving an organic light
emitting diode display including a plurality of pixels is pro-
vided. Each said pixel includes R, G, B EL elements, and
emission of said elements is controlled by R, G, B emission
control signals. The G emission control signal is generated
during a first subframe among a plurality of subframes that
form one frame to emit the G EL element, and the R emission
control signal is generated using the G emission control sig-
nal during a second said subframe to emit the R EL element.
The B emission control signal is generated using the G emis-
sion control signal during a third said subframe to emit the B
EL element. The EL elements are maintained to be a black
color during a rest subframe among the plurality of sub-
frames.

[0028] Inyetanother exemplary embodiment ofthe present
invention, a method for driving an organic light emitting
diode display including a plurality of pixels is provided. Each
said pixel includes R, G, B EL elements, and emission of each
said element is controlled by R, G, B emission control signals.
The G emission control signal is generated during a first
subframe among a plurality of subframes that form one frame
to emit the G EL element, and the R emission control signal is
generated using the G emission control signal during a second
said subframe to emit the R EL element. The B emission
control signal is generated using the G emission control sig-
nal during a third said subframe to emit the B EL element.
One of the R, G, B EL elements is emitted during a rest
subframe among the plurality of subframes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The above and other features of the present inven-
tion will become more apparent to those of ordinary skill in
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the art with the description in detail of certain exemplary
embodiments thereof with reference to the attached drawings
in which:

[0030] FIG. 1 shows a configuration of a conventional
organic light emitting diode (OLED) display.

[0031] FIG. 2 is a block diagram of a sequential driving
OLED display in accordance with an exemplary embodiment
of the present invention.

[0032] FIG. 3 is a block diagram of the OLED display of
FIG. 2, which shows a pixel portion in more detail.

[0033] FIG. 4 shows a pixel circuit in the OLED display of
FIG. 3.
[0034] FIG. 5 shows an emission control signal generating

circuit in the OLED display in accordance with a first exem-
plary embodiment of the present invention.

[0035] FIG. 6 shows operating waveforms of an OLED
display using the emission control signal generating circuit of
FIG. 5.

[0036] FIG. 7 shows other operating waveforms of an
OLED display using the emission control signal generating
circuit of FIG. 5.

[0037] FIG. 8 shows a pixel circuit of an OLED display in
accordance with a second exemplary embodiment of the
present invention.

[0038] FIG. 9 shows an emission control signal generating
circuit of an OLED display in accordance with a second
exemplary embodiment of the present invention.

[0039] FIG. 10 shows operating waveforms of an OLED
display using the emission control signal generating circuit of
FIG. 9.

DETAILED DESCRIPTION

[0040] The present invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
shown. This present invention may, however, be embodied in
different forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the invention to those
skilled in the art. In the drawings, the thickness of layers and
regions are exaggerated for clarity. Like numbers refer to like
elements throughout the specification.

[0041] Referring to FIG. 2, an OLED display 50 includes a
pixel portion 500, a gate line driving circuit 510, a data line
driving circuit 520, and an emission control signal generating
circuit 590. The gate line driving circuit 510 sequentially
generates scan signals S1-Sm to gate lines of the pixel portion
500 during one frame. The data line driving circuit 520
sequentially provides data lines of the pixel portion 500 with
R, G, B data signals D1-Dn each time the scan signal is
applied to the pixel portion during one frame. The emission
control signal generating circuit 590 sequentially supplies
emission control lines 591-59m (shown in FIG. 3) of the pixel
portion 500 with emission control signals (EC_R, G, B1) to
(EC_R, G, Bm) for controlling emission of the R, G, B EL
elements each time the scan signal is applied to the pixel
portion during one frame.

[0042] Referring to FIG. 3, the pixel portion 500 includes a
plurality of gate lines 511-51m provided with scan signals
S1-Sm, respectively, from the gate line driving circuit 510, a
plurality of data lines 521-52# provided with data signals
D1-Dn, respectively, from the data line driving circuit 520, a
plurality of emission control lines 591-59m provided with
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emission control signals EC_R, G, B1 to EC_R, G, Bm,
respectively, from the emission control signal generating cit-
cuit 590, and a plurality of power supply lines 531-53# for
providing power supply voltages VDD1-VDDn, respectively.

[0043] The pixel portion 500 further includes a plurality of
pixels P11'-Pmn' arranged in a matrix format, which are con-
nected to the plurality of gate lines 511-51m, the plurality of
data lines 521-52r, the plurality of emission control lines
591-59m, and the plurality of power supply lines 531-53x.
Each of the pixels P11'-Pmn' is connected to a corresponding
one of the plurality of gate lines 511-51m, a corresponding
oneofthe plurality of data lines 521-52#, a corresponding one
of the plurality of emission control lines 591-59m, and a
corresponding one of the plurality of power supply lines
531-53n.

[0044] For example, the pixel P11' is connected to a first
gate line 511 for providing a first scan signal S1 among the
plurality of gate lines 511-51m, a first data line 521 for pro-
viding a first data signal D1 among the plurality of data lines
521-52p, a first emission control line 591 for providing a first
emission control signal EC_R, G, B1 among the plurality of
emission control lines 591-59m, and a first power supply line
531 among the plurality of power supply lines 531-537.

[0045] FIG. 4 shows a pixel circuit for one pixel in a
sequential driving OLED display in accordance with a first
exemplary embodiment of the present invention, which cor-
responds to a case for the one pixel P11' among the plurality
of pixels.

[0046] Referring to FIG. 4, the pixel P11' includes a gate
line 511, a data line 521, three emission control lines 591r,
591g,591b, apower supply line 531, andR, G, B EL elements
EL1_R, EL1_G, EL1_B for emitting R, G, B colors, respec-
tively, as display elements.

[0047] Inaddition, the pixel P11' includes an active element
for driving the R, G, B EL elements EL1_R,EL1_G,EL1_B
in a time-sharing and sequential manner. The active element
has a driving device 540 for supplying the R, G, B EL ele-
ments EL1_R, EL1_G, EL1_B with a driving current corre-
sponding to the R, G, B data signal D1 (DR1, DG1, DB1)
each time the scan signal S1 is applied thereto, and a sequen-
tial control device 550 for sequentially providing the R, G, B
EL elements EL1_R, EL1_G, EL1_B with a driving current
corresponding to the R, G, B data signals (DR1, DG1, DB1)
from the driving device 540 based on the emission control
signals EC_R1, EC_G1, EC_BI1.

[0048] Thedriving device 540 includes a switching transis-
tor M51, a driving transistor M52, and a capacitor C51 con-
nected between a gate and a source of the driving transistor
MS52. The scan signal S1 is applied to the gate of the switching
transistor M51 from the gate line 511, and R, G, B data signals
DR1, DG1, DBI are sequentially applied to the source of the
switching transistor M51 from the data line 521. In addition,
the gate of the driving transistor M52 is connected to the drain
of the switching transistor M51. Further, a power supply
voltage VDDI1 is applied to the source of the driving transistor
M52 from the power supply line 531, and the drain of the
driving transistor M52 is connected to the sequential control
device 550.

[0049] The sequential control device 550 is connected
between the drain of the driving transistor M52 of the driving
device 540 and anodes of the R, G, B EL elements EL1_R,
EL1_G, EL1_B as display elements, and sequentially con-
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trols the driving of the R, G, B EL elements EL1_R, EL1_G,
EL1_B based on the emission control signals EC_R1,
EC_G1,EC_B1.

[0050] The sequential control device 550 has a first P-type
thin film transistor M55_R for providing the R EL element
(EL1_R) with the driving current corresponding to the R data
signal from the driving transistor M52 in response to the first
emission control signal EC_R1 applied to its gate, which is
connected between the driving device 540 and the R EL
element EL1_R.

[0051] The sequential control device 550 also includes a
second P-type thin film transistor M55_G for providing the G
EL element EL1_G with the driving current corresponding to
the G data signal from the driving transistor M52 in response
to the second emission control signal EC_G1 applied to its
gate, which is connected between the driving means 540 and
the G EL element EL1_G.

[0052] Further, the sequential control device 550 includes a
third P-type thin film transistor M55_B for providing the B
EL element EL1_B with the driving current corresponding to
the B data signal from the driving transistor M52 in response
to the third emission control signal EC_B1 applied to its gate,
which is connected between the driving device 540 and the B
EL element ELL1_B.

[0053] The pixel circuit having the above-mentioned con-
figuration allows R, G, B EL elements EL1_R, EL1_G,
EL1_B to share the onedriving device 540, so that these R, G,
B EL elements EL1_R, EL1_G, EL1_B are sequentially
driven in order to have the pixel P11' display a desired color
by driving threeR, G, BEL elements EL1_R,EL1_G,EL1_B
during one frame. In other words, one frame is divided into
three sub frames, and R, G, B emission control signals cor-
responding to the sub frames are applied to the sequential
control device 550 so as to perform sequential emission ofthe
R, G,BEL elements EL1_R, EL1_G, EL1_B. As aresult, the
R, G, BEL elements EL1_R, EL1_G, EL1_B are driven ina
time-sharing and sequential manner during one frame to
thereby allow the pixel P11' to implement the desired color.

[0054] Referring to FIG. 5, the emission control signal
generating circuit 590 includes a shift register 59-11 for gen-
erating the emission control signals EC_G1-EC_Gm for con-
trolling the emission of the G EL elements. The emission
control signal generating circuit 590 also includes a first
NAND gate 59-13 that uses the output control signal OC and
the output signal of the shift register 59-11 (out1-outm) as two
inputs to generate the emission control signals EC_R1-EC_
Rm for controlling the emission of the R EL elements. Fur-
ther, the emission control signal generating circuit 590
includes an inverter 59-12 for inverting the output control
signal OC, and a second NAND gate 59-14 that uses the
output signal of the shift register 59-11 (out1-outm) and the
output of the inverter 59-12 as two inputs to generate the
emission control signals EC_B1-EC_Gm for controlling the
emission of the B EL elements.

[0055] Waveform having the same duty ratio as the G emis-
sion control signals EC_G1-EC_Gm as shown in F1G. 6 for
controlling the G EL elements is supplied to the shift register
59-11as an input signal, and the shift register 59-11 delays the
input signal for a predetermined time to generate the G emis-
sion control signals EC_G1-EC_Gm.

[0056] Hereinafter, a method for driving the OLED display
having the above-mentioned configuration in accordance
with the present invention will be described with reference to
FIG. 6.
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[0057] Inexemplary embodiments of the present invention,
one frane is divided into four subframes, and a scan signal is
applied to the respective gate lines from the gate line driving
circuit 510 during each subframe, so that 4 m scan signals are
applied thereto during one frame. When the scan signal S1 is
applied to the first gate line 511 during the first subframe 1SF,
the switching transistor M51 is turned on to allow the R data
signal DR1 to be applied from the data line 521 to the driving
transistor M52.

[0058] In this case, the R emission control signal EC_R1 is
generated by the NAND gate 59-13 using the output control
signal OC and the G emission control signal EC_G1 as two
inputs in the emission control signal generating circuit 590.
As a result, when the emission control signal EC_R1 is
applied to the sequential control device 550 to control the R
EL element EL_R of each of the pixels P11'-P1#' connected
to the first gate line 511 through the emission control line
591r, the thin film transistor M55_R is turned on to allow the
driving current corresponding to the R data signals DR1-DRn
to flow, respectively, through the R EL elements of the pixels
to be driven.

[0059] Whenthe second scan signal S1 is applied to the first
gate line 511 during the second subframe 2SF of the first
frame 1F, the G data signals DG1-DGn are applied to the
driving transistors M52 of the pixels P11'-P1#' through the
data line 521-52n, respectively. In this case, the G emission
control signal EC_G1 generated by the shift register 59-11 in
the emission control signal generating circuit 590 is provided
through the emission control line 591g.

[0060] As a result, when the emission control signal
EC_G1 is applied to the sequential control device 550 to
control the G EL element EL._G of each of the pixels P11'-
P1#' connected to the first gate line 511, the thin film transis-
tors M55_G in the pixels are turned on to allow the driving
current corresponding to the G data signals DG1-DGn to flow,
respectively, through the G EL elements to be driven.

[0061] When the third scan signal S1 is applied to the first
gate line 511 during the third subframe 3SF of the first frame
1F, the B data signals DB1-DBn are applied to the driving
transistors M52 of the pixels P11'-P1z' through the data line
521-52n, respectively. In this case, the B emission control
signal EC_B1 is generated in the emission control signal
generating circuit 590 by the NAND gate 59-14 using its two
inputs of the output control signal OC and the output signal
outl of the shift register 59-11 to the emission control line
5915.

[0062] Asaresult, when the emission control signal EC_B1
is applied to the sequential control device 550 to control the B
EL element EL,_B ineach ofthe pixels P11'-P1#' connected to
the first gate line 511, the thin film transistors M55_B of the
pixels are turned on to allow the driving current correspond-
ing to the B data signals DB1-DBn to flow, respectively,
through the B EL elements to be driven.

[0063] During the fourth subframe 4SF of the first frame, in
response to the emission control signals EC_R1 and EC_B1
generated by the emission control signal generating circuit
590, the R and B EL elements are turned off, and a driving
current corresponding to black data flows through the G EL
element to thereby display a black color during the fourth
subframe.

[0064] When the above-mentioned operation is repeated
per each subframe of one frame to apply the scan signal to the
m” gate line 51m, the R, G, B data signals (DR1-DRun),
(DG1-DGn), (DB1-DBn) are sequentially applied to the data
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lines 521-52x, and the emission control signals (EC_Rm,
EC_Gm, EC_Bm)are sequentially generated by the emission
control signal generating circuit 590 to the sequential control
device 550, which sequentially controls the R, G, B EL ele-
ments of the pixel Pm1'-Pmn' connected to the m™ gate line
51m through the emission control lines §9mr, 59mg, 59mb.
As aresult, the thin film transistors M55_R, M55_G, M55_B
are sequentially turned on to thereby allow driving currents
corresponding to the R, G, B data signals DR1-DRn, DG1-
DGn, DB1-DBn to sequentially flow through the R, G, BEL
elements to be driven.

[0065] Therefore, one frame is divided into four subframes,
andthe R, G, B EL elements are sequentially controlled by the
emission control signals generated from the emission control
signal generating circuit 590 during the first to third sub-
frames, and are controlled to have a black color in the fourth
subframe in the described embodiment of the present inven-
tion.

[0066] As such, whenever the scan signals S1-Sm are
applied per each subframe of the one frame, the data signals
DR1-DRn, DG1-DGn, DB1-DBn are sequentially applied to
the data lines, respectively, so that the R, G, B EL elements
EL_R, EL_G, EL_B of the pixel P11'-Pmn' are sequentially
driven in a time-sharing manner. In this case, the R, G, BEL
elements are sequentially driven, however, such sequential
driving takes place within a very short time period, so that
people may perceive these R, G, B EL elements as being
simultaneously driven to allow the image therefrom to be
naturally displayed.

[0067] The pixel circuit of the present invention allows R,
G,BELelements EL1_R, EL1_G, EL1_B of'the pixel P11 to
share one driving device 540, which leads to simplify the
circuit configuration. In addition, three emission control sig-
nals for R, G, B are generated from one shift register to
thereby reduce the circuit area.

[0068] The output control signal OC is supplied from an
external source to the emission control signal generating cir-
cuit 590, and controls the R, G, B emission control signals to
be output from the emission control signal generating circuit.

[0069] In accordance with a method for driving the OLED
display of the present invention, as shown in FIG. 6, one
frameis divided into four subframes, and R, G, B EL elements
are sequentially driven by the R, G, B emission control sig-
nals generated from the emission control signal generating
circuit 590 per each of the three subframes, and the R and B
EL elements are put in a non-emission state and the G EL
element to be in a black color state by the R, G, B emission
control signals generated from the emission control signal
generating circuit during the rest subframe.

[0070] In accordance with another method for driving the
OLED display of the present invention, as shown in FIG. 7,
one frame is divided into four subframes, and R, G, B EL
elements are sequentially driven by the R, G, B emission
control signals generated from the emission control signal
generating circuit 590 per each of the three subframes, and the
emission control signal generating circuit 590 drives again
one of the R, G, B EL elements, for example, the G EL
element during the rest subframe. As such, one EL element,
for example, the G EL element having a relatively high driv-
ing current among the R, G, B EL elements is driven by half
of the driving current in the second subframe and by half in
the fourth subframe, so that it is driven twice, which reduces
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the current amount flowing through the G EL element during
one subframe to thereby reduce the power consumption and
lengthen the lifetime thereof.

[0071] FIG. 8 shows a pixel circuit of a sequential driving
OLED display in accordance with a second exemplary
embodiment of the present invention, which corresponds to a
case for one pixel P11" among the plurality of pixels. The
pixel P11" of FIG. 8, for example, may be used in the OLED
display that has substantially the same configuration as the
OLED display 50 of FIGS. 2 and 3 in a pixel portion which is
substantially the same as the pixel portion 500.

[0072] Referring to FIG. 8, the configuration of the pixel
circuit in accordance with the second exemplary embodiment
of the present invention is almost the same as the pixel circuit
of the first embodiment. A difference therebetween is as fol-
lows. A sequential control device 550 includes a first N-type
thin film transistor M55_R' connected between a driving
device 540 and the R EL element EL1_R and provides a
driving current corresponding to the R data signal from the
driving transistor M52 to the R EL element EL1_R in
response to the first emission control signal EC_R1' applied
to its gate. In addition, a second P-type thin film transistor
MS55_G' connected between the driving device 540 and the G
EL element EL1_G provides a driving current corresponding
to the G data signal from the driving transistor M52 to the G
EL element EL.1_G in response to the second emission con-
trol signal EC_G1' applied to its gate. Further, a third N-type
thin film transistor M55_B' connected between the driving
device 540 and the B EL element EL1_B provides a driving
current corresponding to the B data signal from the driving
transistor M52 to the B EL element EL1_B in response to the
third emission control signal EC_B1' applied to its gate.

[0073] FIG. 9 shows an emission control signal generating
circuit 590" of an OLED display in accordance with a second
exemplary embodiment of the present invention. The emis-
sion control signal generating circuit 590" of FIG. 9, for
example, may be used in an OLED display which is substan-
tially the same as the OLED display 50 of FIGS. 2 and 3.

[0074] Referring to FIG. 9, the emission control signal
generating circuit in accordance with the second exemplary
embodiment includes a shift register 59-21 that generates
emission control signals EC_G1'-EC_Gm' for controlling the
emission of the G EL elements, and an inverting gate 5§9-22
for inverting the output control signal OC.

[0075] In addition, the emission control signal generating
circuit 590' further includes a first transfer gate 59-24 for
transferring the output signals out1-outm (i.e., EC_G1'-EC_
Gm") of the shift register 59-21 in response to the output
signal of the inverting gate 59-22 and the external control
signal as the R emission control signals EC_R1'-EC_Rm,
and a second transfer gate 59-23 for grounding the R emission
control signals EC_R1'-EC_Rm' in response to the output
signal ofthe inverting gate 59-22 and the output control signal
OoC.

[0076] The emission control signal generating circuit 590
further includes a third transfer gate 59-26 for transferring the
output signals outl-outm (i.e., EC_G1'-EC_Gm') of the shift
register 59-21 in response to the output signal of the inverting
gate 59-22 and the output control signal OC as the B emission
control signals EC_B1'-EC_Bm', and a fourth transfer gate
59-27 for grounding the B emission control signals EC_B1-
EC_Bm in response to the output signal of the inverting gate
59-22 and the output control signal OC.
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[0077] Waveform having the same duty ratio as the G emis-
sion control signals EC_G1'-EC_Gm' as shown in FIG. 9 for
controlling the G EL elements is supplied to the shift register
59-21 as an input signal, and the shift register 59-21 delays the
input signal for a predetermined time to generate the G emis-
sion control signals EC_G1'-EC_Gm'. The ground voltage
Vss may be separately provided, or it may be the ground
voltage used for the shift register 59-21 or the inverting gate
59-22

[0078] The emission control circuit ofthe OLED display in
accordance with the second exemplary embodiment of the
present invention places the emission control signal of the
corresponding EL element in a ground level when the corre-
sponding EL element is in a non-emission state, however, it
may place the emission control signal of the EL. element of the
non-emission state in a level of power supply voltage (VDD)
when all of the transistors in the sequential control device are
P-type thin film transistors as shown in the pixel circuit of
FIG. 4.

[0079] Hereinafter, a method for driving the OLED display
having the above-mentioned emission control signal gener-
ating circuit in exemplary embodiments of the present inven-
tion will be described with reference to FIG. 10.

[0080] One frame is divided into four subframes in exem-
plary embodiments of the present invention, and scan signals
are applied from the gate line driving circuit 510 to the gate
lines during each subframe, so that 4 m scan signals are
applied thereto during one frame. When the scan signal S1 is
applied to the first gate line 511 during the first subframe, the
switching transistor M51 is turned on to allow the R data
signal DR1 to be supplied from the data line 521 to the driving
transistor M52.

[0081] Inthiscase, the R emission control signal EC_R1'is
generated by the emission control signal generating circuit
590" through the transfer gate 59-24 having the output control
signal OC and the output control signal OC inverted from the
inverting gate 59-22 as its control signals. As a result, when
the emission control signal EC_R' is applied to the sequential
control device 550" to control the R EL element EL._R in each
of the pixels P11'-P1#' connected to the first gate line 511
through the emission control line 591, the thin film transistor
M55_R' is turned on to allow the driving current correspond-
ing to the R data signals DR1-DRn to flow, respectively,
through the R EL elements to be driven. In this case, since the
ground voltage Vss is applied through the transfer gate 59-27
as the B emission control signals EC_B1-EC_Bm, the B EL
elements are not driven.

[0082] When the second scan signal S1 isapplied to the first
gate line 511 during the second subframe 2SF of the first
frame 1F, the G data signals DG1-DGn are applied to the
driving transistors M52 of the pixels P11'-P1#' through the
data lines 521-52n, respectively. In this case, the emission
control signal generating circuit 590' generates the G emis-
sion control signal EC_G1' from the shift register 59-21,
which is provided through the emission control line 591g.
[0083] As such, when the emission control signal EC_G1'
is applied to the sequential control device 550" to control the
G EL elements EL,_G of'the pixels P11'-P1#' connected to the
first gate line 511, the thin film transistors M55_G' of the
pixels P11'-P1#' are turned on to allow the driving current
corresponding to the G data signals DG1 DGn to flow, respec-
tively, through the G EL elements to be driven.

[0084] When the third scan signal S1 is applied to the first
gate line 511 during the third subframe 3SF of the first frame
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1F, the B data signals DB1-DBn are applied to the driving
transistors M52 through the data lines 521-52#, respectively.
In this case, the emission control signal generating circuit
590" generates the B emission control signal EC_B1' to the
emission control line 5915 through the transfer gate 59-26 in
response to the output control signal OC and the output con-
trol signal OC inverted by the inverter 59-22. Since the
ground voltage Vss is supplied to the transfer gate 59-23 as
the R emission control signals EC_R1-EC_Rm', the R EL.
element is not driven.

[0085] As such, when the emission control signal EC_B1'
1s applied to the sequential control device 550" to control the
B EL elements EL,_B of the pixels P11'-P1#' connected to the
first gate line 511, the thin film transistors M55_B' in the
pixels are turned on to allow the driving current correspond-
ing to the B data signals DB1-DBn to flow, respectively,
through the B EL elements to be driven.

[0086] During the fourth subframe 4SF of the first frame,
the emission control signals generated from the sequential
control device 550" turn off the R and B EL elements, and have
the driving current corresponding to black data to flow
through the G EL element, which leads to have the black color
displayed in the fourth subframe.

[0087] When the above-mentioned operation is repeated
per each subframe of one frame to apply the scan signal to the
m™” gate line 51m, the R, G, B data signals (DR1-DRn),
(DG1-DGn), (DB1-DBn) are sequentially applied to the data
lines 521-52r, and the emission control signals (EC_Rm,
EC_Gm', EC_Bm') are sequentially generated by the emis-
sion control signal generating circuit 590’ to the sequential
control device 550', which sequentially controls the R, G, B
EL elements of the pixels Pm1'-Pmn' connected to the m™
gate line 51m through the emission control lines 59mr, 59mg,
59mb. As aresult, the thin film transistors M55_R', M55_G',
MS55_B' are sequentially turned on to thereby allow driving
currents corresponding to the R, G, B data signals DR1-DRn,
DG1-DGn, DB1-DBn to sequentially flow, respectively,
through the R, G, B EL elements to be driven.

[0088] As such, whenever the scan signals S1-Sm are
applied during each subframe of one frame, the data signals
DR1-DRn, DG1-DGn, DB1-DBn are sequentially applied to
the data lines, respectively, so that the R, G, B EL elements
EL_R, EL_G, EL_B of the pixel P11'-Pmn' are sequentially
driven in a time-sharing manner.

[0089] The output control signal OC is supplied from an
external source to the emission control signal generating cir-
cuit, and controls the R, G, B emission control signals to be
output from the emission control signal generating circuit.
[0090] In accordance with a method for driving the OLED
display in accordance with the second exemplary embodi-
ment of the present invention, as shown in FIG. 10, one frame
is divided into four subframes, and the R, G, B EL elements
are sequentially driven by the R, G, B emission control sig-
nals generated from the emission control signal generating
circuit 590' per each of three subframes, and are driven by the
R, G, B emission control signals to allow them to be in black
color state during the rest subframe.

[0091] In accordance with another method for driving the
OLED display of the second exemplary embodiment of the
present invention, as shown in FIG. 7, one frame is divided
into four subframes, and the R, G, B EL elements may be
sequentially driven by the R, G, B emission control signals
generated from the emission control signal generating circuit
590 per each of three subframes, and by the emission control
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signal generating circuit 590, the GEL element of the R, G, B
EL elements may be driven again during the rest subframe.
[0092] In accordance with the method for driving the
OLED display of the present invention, the R, G, B emission
control signals may be controlled to have a duty ratio of 50%
to thereby reduce flicker and may be readily adjusted to
thereby adjust white balance.

[0093] Theemission control signal generating circuit of the
present invention is applied to the OLED display which is
sequentially driven per each subframe, however, it may be
applied to the OLED display for driving the R, G, B EL
elements using a plurality of emission control signals.
[0094] In the OLED display in accordance with the above-
mentioned exemplary embodiments, the emission control
signal generating circuit is formed to combine one shift reg-
ister and a plurality of logic gates, which results in a simpli-
fied circuit configuration and a reduced circuit area. In addi-
tion, the duty ratio of the emission control signal may be
adjusted to reduce the flicker and to adjust the white balance.
Further, the R, G, B EL elements share thin film transistors
and a switching thin film transistor to be driven in a time-
sharing manner, which implements the fine pitch, and the
number of elements and interconnection lines may be
reduced to improve the aperture ratio and the yield. In addi-
tion, RC delay and IR drop may be reduced.

[0095] While the present invention has been described with
reference to certain exemplary embodiments, it should be
understood that the disclosure has been made with the pur-
pose of illustrating the invention by way of examples and is
not intended to limit the scope of the invention. One skilled in
the art would recognize that the described embodiments may
be amended in various different ways without departing from
the spirit or scope of the present invention. The scope of the
present invention is indicated by the appended claims, and all
changes that come within the meaning and range of equiva-
lents thereof are intended to be embraced therein.

What is claimed is:

1. An emission control signal generating circuit of a flat
panel display comprising a plurality of pixels, each said pixel
comprising a plurality of EL elements, and emission of said
elements being controlled by a plurality of emission control
signals, the circuit comprising:

a first signal generating device for generating one of the
plurality of emission control signals as an output signal;
and

a plurality of second signal generating devices for gener-
ating other ones of the plurality of emission control
signals using the output signal of the first signal gener-
ating device and an external control signal,

wherein one of the plurality of second signal generating
devices comprises:

a first transfer gate for providing the output signal of the
first signal generating device as one of said other ones
of the plurality of emission control signals using the
external control signal having a first level and an
inverted signal of the external control signal having a
second level; and

asecond transfer gate for allowing said one of said other
ones of the plurality of emission control signals to
have the second level using the external control signal
having the second level and the inverted signal of the
external control signal having the first level.

2. The circuit as claimed in claim 1, wherein another one of
the plurality of second signal generating devices comprises:
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a third transfer gate for providing the output signal of the
first signal generating device as another one of said other
ones of the plurality of emission control signals using
the external control signal having the second level and
the inverted signal of the external control signal having
the first level; and

a fourth transfer gate for allowing said another one of said
other ones of the plurality of emission control signals to
have the second level using the external control signal
having the first level and the inverted signal of the exter-
nal control signal having the second level.

3. The circuit as claimed in claim 2, wherein the first level

is a high logic level, and the second level is a low logic level.

4. The circuit as claimed in claim 1, wherein the first level
is a high logic level, and the second level is a low logic level.

5. An emission control signal generating circuit of an
organic light emitting diode display comprising a plurality of
pixels, each said pixel comprising R, G, B EL elements, and
emission of said elements being controlled by R, G, B emis-
sion control signals, the circuit comprising:

an inverting gate for inverting an external control signal to
generate an inverted external control signal;

ashift register for generating the G emission control signal
as an output signal;

a first transfer gate for transferring the output signal of the
shift register as the R emission control signal using the
inverted external control signal and the external control
signal,

asecond transfer gate for grounding the R emission control
signal using the inverted external control signal and the
external contro] signal,

athird transfer gate for transferring the output signal of the
shift register as the B emission control signal using the
inverted external control signal and the external control
signal; and

a fourth transfer gate for grounding the B emission control
signal using the inverted external control signal and the
external control signal.

6. The circuit as claimed in claim 5, wherein the R, G, B EL
elements are sequentially driven per each of a plurality of
subframes that form one frame, and the plurality of EL ele-
ments are in a black color state or one of the plurality of EL
elements is driven again during one of the plurality of sub-
frames.

7. An organic light emitting diode display, comprising:

aplurality of gate lines, a plurality of data lines, a plurality
of emission control lines, and a plurality of power supply
lines;

a pixel portion comprising a plurality of pixels, each said
pixel being connected to a corresponding said gate line,
a corresponding said data line, a corresponding said
emission control line and a corresponding said power
supply line;

a gate line driving circuit for supplying the plurality of gate
lines with a plurality of scan signals;

a data line driving circuit for sequentially supplying the
plurality of data lines with R, G, B data signals; and

an emission control signal generating circuit for supplying
the plurality of emission control lines with a plurality of
emission control signals,

wherein each said pixel comprises R, G, B EL elements,
which sequentially emit light based on the emission
control signals per each of a plurality of subframes that
form one frame, and
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wherein the emission control signal generating circuit
comprises:

a first signal generating device for generating one of the
plurality of emission control signals as an output signal;
and

a plurality of second signal generating devices for gener-
ating other ones of the plurality of emission control
signals using the output signal of the first signal gener-
ating device and an external control signal;

wherein one of the plurality of second signal generating
devices comprises:

a first transfer gate for providing the output signal of the
first signal generating device as one of said other ones
of the plurality of emission control signals using the
external control signal having a first level and an
inverted signal of the external control signal having a
second level; and

asecond transfer gate for allowing said one of said other
ones of the plurality of emission control signals to
have the second level using the external control signal
having the second level and the inverted signal of the
external control signal having the first level, and

wherein another one of the plurality of second signal gen-
erating devices comprises:

athird transfer gate for providing the output signal of the
first signal generating device as another one of said
other ones of the plurality of emission control signals
using the external control signal having the second
level and the inverted signal of the external control
signal having the first level; and

a fourth transfer gate for allowing said another one of
said other ones of the plurality of the emission control
signals to have the second level using the external
control signal having the first level and the inverted
signal of the external control signal having the second
level.

8. The organic light emitting diode display as claimed in
claim 7, wherein the first level is a high logic level, and the
second level is a low logic level, and the external control
signal is an output control signal that controls an output of the
emission control signal generating circuit, which is supplied
from an external source.

9. The organic light emitting diode display as claimed in
claim 7, wherein each said pixel further comprises:

at least one switching transistor for switching a data signal;

at least one driving transistor for providing the R, G, BEL
elements with a driving current corresponding to the
data signal,

a capacitor for storing the data signal; and

a sequential control device for controlling sequential driv-
ing of the R, G, B EL elements.

10. The organic light emitting diode display as claimed in
claim 9, wherein the sequential control device comprises first,
second and third P-type thin film transistors, each said thin
film transistor comprising a gate to which a corresponding
said emission control signal is applied, a source connected to
the driving device in common, and a drain connected to a
corresponding one of the R, G, B EL elements.

11. The organic light emitting diode display as claimed in
claim 9, wherein the sequential control device comprises a
first N-type thin film transistor, a first P-type thin film tran-
sistor and a second N-type thin film transistor, each said thin
film transistor comprising a gate to which a corresponding
said emission control signal is applied, a source connected to
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the driving device in common, and a drain connected to a
corresponding one of the R, G, B EL elements.

12. An organic light emitting diode display, comprising:

a plurality of gate lines, a plurality of data lines, a plurality
of emission control lines, and a plurality of power supply
lines;

a pixel portion comprising a plurality of pixels, each said
pixel being connected to a corresponding said gate line,
a corresponding said data line, a corresponding said
emission control line and a corresponding said power
supply line;

a gate line driving circuit for supplying the plurality of gate
lines with a plurality of scan signals;

a data line driving circuit for sequentially supplying the
plurality of data lines with R, G, B data signals; and

an emission control signal generating circuit for supplying
the plurality of emission control lines with R, G, B
emission control signals,

wherein each said pixel comprises R, G, B EL elements,
which sequentially emit light based on the R, G, B emis-
sion control signals per each of a plurality of subframes
that form one frame, and
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wherein the emission control signal generating circuit
comprises:

an inverting gate for inverting an external control signal to
generate an inverted external control signal;

ashift register for generating the G emission control signal
as an output signal;

a first transfer gate for transferring the output signal of the
shift register as the R emission control signal using the
inverted external control signal and the external control
signal,

asecond transfer gate for grounding the R emission control
signal using the inverted external control signal and the
external control signal,

a third transfer gate for transferring the output signal of the
shift register as the B emission control signal using the
inverted external control signal and the external control
signal; and

a fourth transfer gate for grounding the B emission control
signal using the inverted external control signal and the
external control signal.
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