US 20040090400A1

a2 Patent Application Publication (o) Pub. No.: US 2004/0090400 A1

a9 United States

Yoo

(43) Pub. Date: May 13, 2004

(54) DATA DRIVING APPARATUS AND METHOD
OF DRIVING ORGANIC ELECTRO
LUMINESCENCE DISPLAY PANEL

Publication Classification

(51) Int.CL7 ... G09G 3/30
(52) U8, Cl oo 345/76

(76) Tnventor: Juhn Suk Yoo, Seoul (KR)
Correspondence Address: ©7) ABSTRACT
MCKENNA LONG & ALDRIDGE LLP . . .
1900 K STREET, NW A data driving apparatus of an organic electro luminescence
b . .
display (OELD) panel provides a current to the OELD panel,
WASHINGTON, DC 20006 (US) causing the OELD panel to display pictures. The data
(21) Appl. No.: 10/698,400 driving apparatus may include a data driver for applying
’ data signals using a substantially uniform current; and a data
(22) Filed: Nov. 3, 2003 signal controller circuit integrated with the OELD panel for
charging and controlling the substantially uniform current in
(30) Foreign Application Priority Data response to the data signals outputted from the data driver so
as to apply the data signals to the organic electro lumines-
Nov. 5,2002  (KR) cooveeeeerriercerrrerecceriencens P2002-68183 cence display panel.
48
Co T ]
I
i 4Z8A | 40
I By 7 E pr==smmmm—mmsoooo K-“ﬁ
: ! VDD | 11 VDD
E T T
|
I I | P I
| I
| 52 T Cdl | 0 Les |
I i | I I
] 2 | o I
= JR S S T
eonl] SHFT L] e |
192A”T_REGISTER N e . |
[ Cof i
| mvePAss 1LY | ] AT '
| 1) |
I59R — A | oy !
52BN CONTROLLER [T 1 :
| ’ Lt———1_._.1 | |
| ) |
: b I
I b I
| e SN OEL Y/ |
! SW2 | 1\ T3 .
I
P UG, §-W1 ’_A\D : i :
i o I
Fm———— < b op————— = 1! !
| | bl | |
| ] Il ! !
o [wm! K e :
77777
o L\ swa | 5
46\1 E : : | b 4
ECHNE i [s2! |
i ] ] T
| | : )
I I ] Cd2 i
I I I | [
| | [ | |
b - T [
| T
1 |
| |



Patent Application Publication May 13,2004 Sheet 1 of 16 US 2004/0090400 A1

FIG. T

RELATED ART

ELECTRON INJECTION LAYER —~—4
ELECTRON TRANSPORT LAYER{~—g

- LIGHT EMISSION LAYER ™8

HOLE TRANSPORT LAYER 1~~10
HOLE INJECTION LAYER  ~_12

~14




Patent Application Publication May 13,2004 Sheet 2 of 16 US 2004/0090400 A1

RELATED ART
24
DATA DRIVER
29
\
DL
o8
L scs
CONTROLLER[* @ 20
>
prd
W)
ey
<
m
20
aL




Patent Application Publication May 13,2004 Sheet 3 of 16 US 2004/0090400 A1

FIG. 3

RELATED ART

| |
T
oL i 777 GND




Patent Application Publication May 13,2004 Sheet 4 of 16 US 2004/0090400 A1

FIG.4

RELATED ART
DATA

/
— XKD~

GL1——

5P ¢

GL2 l

GL3 {i

GLn ()’i_‘ _




US 2004/0090400 A1

Patent Application Publication May 13,2004 Sheet 5 of 16

ESS g 319VNd

Ry
B
cV T IV
S -

14V d31vi3yd

G Old



Patent Application Publication May 13,2004 Sheet 6 of 16 US 2004/0090400 A1

FIG.6

RELATED ART
)

ENABLE A t | ) J —
ENABLE B ff 1 ; ——
AT 2 { (i -
A2 - t It -

A3 - — It {

A4 - (i | —L

A5 B i (i 1

A6 i i 1
| ]

==

; ]

B4

a7 |

+

=

—
o s



Patent Application Publication May 13,2004 Sheet 7 of 16 US 2004/0090400 A1

FIG. 7

RELATED ART

-7

?4

20

34

SHIFT REGISTER




Patent Application Publication May 13,2004 Sheet 8 of 16 US 2004/0090400 A1

FIG.8A

RELATED ART

—— 24

st

— s

1
O
O




Patent Application Publication May 13,2004 Sheet 9 of 16 US 2004/0090400 A1

-1G.8

3

RELATED ART

DL
!

S4
lIDATA

| s3



Patent Application Publication May 13,2004 Sheet 10 of 16  US 2004/0090400 A1

o
?
{
© ©® -
<t ] w w wl Lt
J e B
D)
O
D’_’ L
<
oc
-
E 1
> €
[an -
() pd
< 3 _
51 |2 1B HelHel e ]
=z
o AN —
: aJ&fE@ [
@) < |8 —
= % |- —
L Dg{&ﬁ-g [
<]
MU R | B 5
S O O O
<.
< SCAN DRIVER

CONTROLLER




Patent Application Publication May 13,2004 Sheet 11 of 16  US 2004/0090400 A1

F1G.10

DATA DRIVER ~ 46

SECOND DATA STORAGEH~—48B

. _I

i FIRST DATA STORAGE ’:‘"48/\
| l ~ 48
| |

|

i

EL PANEL ~ 40




US 2004/0090400 A1

Patent Application Publication May 13,2004 Sheet 12 of 16

FIG.11

|||||||||||||||||||||||||||||||||||||||||||

|||||||||||||||||||||||||||||||||||||||||||

SW2

Fe—————

N

SHIFT
[INE PASS

CONTROLLER

||||||||||||||||||||||||||||||||||||||



Patent Application Publication May 13,2004 Sheet 13 of 16

FIG.12

US 2004/0090400 A1

GOS1

VGo—_/ SPS
SR1 |

™\
SR2 ———————-— ) A e

_//—_\\_
SRS—'—————"_—_— -——_—___Lﬁg _______________
P A
_ GOS2
/ |




US 2004/0090400 A1

FIG.13

Patent Application Publication May 13, 2004 Sheet 14 of 16

4/mm“ - [~ A i
IS 1] LT R m
t = ]
| w0 <t 1 ]
“ © 4 ~ o !
A SR (e o |
1 [
m F o |
| ] I
R .W. .............. et N |
“1 |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| aa)
8\/\. e et T

1_
I
"

A =PI m 1T

< IS L] | | I

e 9 lﬁ 2 3 H TN

| ] O ) | O | ]

m m b u\Wu “_ m.loS m "

! -l IR S e o ! |

! e U= R 1

| B S

| i m

i 1 o] (99 I

! w| (23 e

| Fel ISo [ 1

T = L T 1 T

m B3| 22 = |

“ ] (1O ! 1 “

| B 2 . |

i I !

| |

| |

| |

| |

| |



Patent Application Publication May 13,2004 Sheet 15 of 16  US 2004/0090400 A1

FIG.14A

DL —_

[ | OFL

TTS TT4 -
GL ‘ .




Patent Application Publication May 13,2004 Sheet 16 of 16  US 2004/0090400 A1

FIG.14B

40 VDD
DL =
Cst—
- ! o‘ T
12 \/ OEL
o 77 GND




US 2004/0090400 A1

DATA DRIVING APPARATUS AND METHOD OF
DRIVING ORGANIC ELECTRO LUMINESCENCE
DISPLAY PANEL

[0001] This application claims the benefit of Korean
Patent Application No. 2002-68183 filed on Nov. 5, 2002,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a data driving
apparatus for organic ¢lectro luminescence display (OELD)
panels, and more particularly to a data driving apparatus and
method for driving an OELD panel that that improves a
picture quality of the panel and while reducing the number
of data drive switching devices used.

[0004] 2. Description of the Related Art

[0005] Until recently, cathode ray tubes (CRTs) have gen-
erally been used in display systems. However, use of newly
developed flat panel displays such as liquid crystal displays
(LCDs), field emission displays (FEDs), plasma display
panels (PDPs), and electro-luminescence (EL) devices are
becoming increasingly common due to their low weight,
thin dimensions, and low power consumption.

[0006] PDPs, being thin, lightweight, and having large
display areas, are structurally simple and relatively easy to
manufacture. However, PDSs have relatively poor light
emission characteristics causing the pictures they display to
have a low brightness. Further, PDPs generally dissipate a
large amount of power. Light emission characteristics of
LCDs, on the other hand, are generally better than those of
PDPs. However, LCDs having large display areas are dif-
ficult to fabricate LCDs because their manufacturing pro-
cesses generally include those used in the semiconductor
industry and are provided with a plurality of switching
elements such as thin film transistors (TFTs). Accordingly,
LCDs are generally used as display devices in notebook
computers.

[0007] Depending on the type of material used as a
light-emitting layer, EL devices are classifiable as inorganic
EL devices or as organic EL devices. Generally, EL devices
are self-luminous devices with excellent response speeds
and light emission characteristics and are capable of dis-
playing images at a high brightness and over wide ranges of
viewing angles.

[0008] FIG. 1 illustrates a cross-sectional view of a related
art organic electro-luminescence device.

[0009] Referring to FIG. 1, organic EL devices generally
include a first electrode 14 made of a transparent, electrically
conductive material, a hole injection layer 12 formed on the
first electrode 14, a hole transport layer 10 formed on the
hole injection layer 12, a light emission layer 8 formed on
the hole transport layer 10, an electron transport layer 6
formed on the light emission layer 8, an electron injection
layer 4 formed on the electron transport layer 6, and a second
electrode 2, formed of a metallic material, is formed on the
electron injection layer 4.

[0010] When a voltage is applied to the first and second
electrodes 14 and 2, electrons generated at the second
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electrode 2 migrate toward the light emission layer 8 via the
electron injection and transport layers 4 and 6, respectively,
while holes generated at the first electrode 14 migrate
toward the light emission layer 8 via the hole injection and
transport layers 4 and 10, respectively. When the electrons
recombine with the holes in the light emission layer 8, light
is generated and emitted through the first electrode 14 to
display pictures.

[0011] FIG. 2 illustrates a block diagram of a related art
driving apparatus for driving an organic electro lumines-
cence display panel.

[0012] Referring to FIG. 2, a related art driving apparatus
is generally coupled to an OELD panel. The OELD panel
includes an electro luminescence (EL) display panel 20
having pixel cells PE arranged at crossings of gate lines GL
and data lines DL. The related art driving apparatus includes
a scan driver 22 for driving the gate lines GL, a data driver
24 driving the data lines DL, and a controller 28 for
controlling the driving of the scan and data drivers 22 and
24.

[0013] Gate signals applied from the gate lines GL enable
pixel cells PE connected to the gate lines to generate light to
a predetermined brightness according to a voltage associated
with pixel signals applied from corresponding data lines DL.

[0014] The controller 28 simultaneously applies gate con-
trol signals GCS (i.c., start pulses and clock signals) to the
scan driver 22 while applying data control signals and data
signals to the data driver 24. In response to the gate control
signals GCS applied from the controller 28, the scan driver
22 sequentially applies scan pulses SP to the gate lines GL.
In response to the data control signals and data signals
applied from the controller 28, the data driver 24 applies the
data signals to the pixel cells PE via the data lines DL.
Moreover, the data driver 24 applies the data signals to the
data lines according to the application of the scan pulses SP
to the gate lines GL by the scan driver 22 during each scan
period.

[0015] FIG. 3 illustrates an equivalent circuit diagram of
pixels within the organic electro luminescence display panel
shown in FIG. 2.

[0016] Referring to FIG. 3, each of the pixel cells PE
within the OELD panel 20 consist of an organic light
emitting diode (OLED) connected to a cell drive voltage
source VDD and a cell driver 26 for driving the OLED. The
cell driver 26 is formed at crossings of each of the gate and
data lines GL and DL and includes a first thin film transistor
(TFT) T1 formed between the cell drive voltage source VDD
and the OLED for driving the OLED; a second TFT T2
connected to the cell drive voltage source VDD to form a
current mirror with the first TFT T1; a third TFT T3
connected between the second THT T2, the data line DL, and
the gate line GL, to respond to a signal applied from the gate
line GL; a fourth TFT T4 connected between the gate
terminals of the first TFT T1, the second TFT T2, the gate
line GL, and the third TFT T3. Moreover, each pixel cell PE
includes a storage capacitor Cst connected between the gate
terminals of the first and second TFTs T1 and T2 and the cell
drive voltage source VDD. The first to fourth TFTs T1 to T4
are generally provided as p-type MOS-FETs.

[0017] The third and fourth TFTs T3 and T4 each include
source, drain, and gate terminals and may be turned on in
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response to a negative scan voltage applied from the gate
lines GL, as shown in FIG. 4. When the third and fourth
TFTs T3 and T4 are turned on (i.¢., when the third and fourth
TFTs T3 and T4 are maintained in an ON state), electrically
conductive paths are created between the source and drain
terminals third and fourth TFTs T3 and T4. When the voltage
applied from the gate lines GL is less than a threshold
voltage Vth of the third and fourth TFTs T3 and T4, the third
and fourth TFTs T3 and T4 are turned off (i.e., third and
fourth TFTs T3 and T4 are maintained in an OFF state) and
the electrically conductive paths cease to exist. While the
third and fourth TFTs T3 and T4 are maintained in the ON
state, a data signal DATA applied from a corresponding one
of the data lines DL is applied to the gate terminal of the first
TFT T1 via the third and fourth TFTs T3 and T4. When the
third and fourth TFTs T3 and T4 are maintained in the OFF
state, a data signal DATA is not applied to the first TFT T1.

[0018] Accordingly, the first TFT T1 controls a current
conducted between its source and drain terminals in accor-
dance with the data signal DATA applied to its gate terminal
to cause the OLED to emit light, wherein the brightness to
which the light is emitted corresponds to the data signal
DATA.

[0019] The second TFT T2 is provided as a current mirror
of the first TFT T1 to uniformly control the current con-
ducted from the first TFT T1 to the OLED.

[0020] The storage capacitor Cst stores a voltage equal to
the voltage difference between the voltage associated with
the data signal DATA and the cell drive voltage VDD.
Accordingly, the capacitor Cst causes the voltage applied to
the gate terminal of the first TFT T1 to be uniformly
maintained during one frame period of the OLED while the
current is uniformly applied to the OLED during the one
frame period.

[0021] Upon driving the OELD panel 20 as shown in FIG.
4, a capacitance, having a magnitude dependent upon the
structure of the OELD panel 20, in addition to a rising time
of the data signal DATA applied to the data lines DL by the
data driver 24, having an value dependent upon a line
resistance, may increase. Such an increase in capacitance
and rising time can distort the data signal DATA outputted
by the data driver 24. As a result, the data signal DATA may
not be sufficiently applied to a pixel cell PE during an enable
period of the gate signal applied from the gate line GL and
the quality at which pictures are displayable by the OELD
panel 20 may be deteriorated. To prevent deterioration in the
display quality, data signal controller circuits such as those
shown in FIG. 5 can be electrically coupled to data lines DL
of the related art OELD panel 20.

[0022] Referring to FIG. 5, related art data signal con-
troller circuits are generally provided as a self-contained
circuit set, separately formed from the related art OELD
panel 20, and externally connectable to the data lines DL of
the OELD panel 20. Moreover, the related art data signal
controller circuits include a first data signal controller circuit
28A and a second data signal controller circuit 28B sub-
stantially identical to the first data signal controller circuit
28A. Lastly, the first and second data signal controller
circuits 28A and 28B are connected in parallel between the
data driver 24 and the data lines DL.

[0023] Accordingly, each of the first and second data
signal controller circuits 28A and 28B include a first TFT S1
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connected between the data driver 24 and a first node nl
arranged between the data line DL and a ground voltage
source GND; a second TFT S2 forming a current mirror with
the first TEFT T1; a third TFT S3 connected between a second
node n2, the first node nl, and the ground voltage source
GND; a capacitor Cd connected between the second node n2
and the ground voltage source GND; and a fourth TFT S4
connected between the data line DL and the first node nl.
Moreover, the first to fourth TFTs S1 to S4 are generally
provided as n-type MOS-FETs.

[0024] First and second enable signals A and B, respec-
tively, are alternately applied to gate terminals of the fourth
TFTs S4 within the first and second data signal controller
circuits 28A and 28B, allowing the first and second data
signal controller circuits 28A and 28B to alternately sample
a current and to alternately drive corresponding ones of the
pixel cells PE. For example, the first data signal controller
circuit 28A drives the pixel cells PE when the current is
sampled by the second data signal controller circuit 28B.

[0025] Applied to the first TFTs S1 of the first and second
data signal controller circuits 28A and 28B, first and second
enable control signals Al and B1, respectively, allow data
signals DATA to be applied from the data driver 24 to the
first node nl, and subsequently to the data line DL. As the
first and second enable control signals Al and B1 are applied
to respective ones of the first TFTs S1, the first and second
enable control signals Al and B1 are simultaneously applied
to the second TFTs S2 of the first and second data signal
controller circuits 28A and 28B, allowing the second TFTs
S2 to apply the data signal DATA to the second node n2.

[0026] The capacitor Cd is charged with a voltage asso-
ciated with the data signal DATA applied to the second node
n2 and applies the charged voltage to the gate terminal of the
third TFT S3. As a result, the third TFT S3 can control the
current between its source terminal and drain terminal in
accordance with the data voltage charged in the capacitor Cd
and transmit the controlled current to the pixel cells PE via
the data line DL.

[0027] The fourth TFTs S4 of the first and second data
signal controller circuits 28A and 28B are turned on in the
presence of the applied first and second enable signals A and
B. When turned on, the fourth TFTs S4 transmit the current
outputted by corresponding ones of the third TFTs S3 to the
data line DL.

[0028] FIG. 6 illustrates a waveform diagram of drive
signals of the data signal controller circuit shown in FIG. 5.

[0029] Referring to FIG. 6, the first and second enable
signals A and B are alternately applied to the fourth TFTs S4
of the first and second data signal controller circuits 28A and
28B. Accordingly, the first and second data signal controller
circuits 28A and 28B are alternately driven over consecutive
frames. First enable control signals Al, A2 and A3 applied
to the first data signal controller circuit 28A cause a group
of red, green, and blue data signals, respectively, to be
inputted to corresponding ones of the data lines DL1, D12,
and DL3, respectively.

[0030] FIG. 7 illustrates an enlarged view of an exemplary
portion of the related art data signal controller circuit shown
in FIG. 5. FIG. 8A illustrates a first state of the exemplary
portion of the related art data signal controller circuit shown
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in FIG. 7 while FIG. 8B illustrates a second state of the
exemplary portion of the related art data signal controller
circuit shown in FIG. 7.

[0031] Referring to FIGS. 7, 8A, and 8B, the related art
data signal controller circuits include a plurality of shift
registers 32 for shifting enable signals used to turn the first
and second TFTs S1 and S2 on. Accordingly, data signal
controller circuits have first and second states as shown
below in TABLE 1.

TABLE 1

First State Second State

S1 ON OFF
S2 ON OFF
S3 OFF ON
State Current is Stored Current is Applied to Pixel

[0032] Referring to FIG. 8A, the first and second TFTs S1
and S2 are maintained in an ON state, the fourth TFT T4 is
maintained in an OFF state, and the related art data signal
controller circuit is maintained in the first state. Accordingly,
a current having a magnitude associated with the voltage of
a data signal DATA applied from the data driver 24 is
transmitted to the third TET S3. As a result, the third TFT S3
acts as a diode while the capacitor Cd becomes charged with
a voltage corresponding to the current transmitted to the
third TFT S3.

[0033] Referring to FIG. 8B, the first and second TFTs S1
and S2 are turned off (i.c., maintained in their OFF states),
the fourth TFT T4 is maintained in the ON state, and the
related art data signal controller circuit is maintained in the
second state. Accordingly, a current having a magnitude
associated with the voltage stored by the capacitor Cd is
transmitted by the third TFT S3 to the pixel cells PE via the
data line DL.

[0034] Use of the related art data signal controller circuit
described above, however, is disadvantageous because the
first and second data signal controller circuits 28A and 28B
are arranged in parallel. Accordingly, many switching
devices must be used, thus complicating the operation and
fabrication of the device.

SUMMARY OF THE INVENTION

[0035] Accordingly, the present invention is directed to a
data driving apparatus and a method of driving an organic
electro luminescence display panel that substantially obvi-
ates one or more of the problems due to limitations and
disadvantages of the related art.

[0036] An advantage of the present invention provides a
data driving apparatus and a method for driving an organic
electro luminescence display panel that requires a reduced
amount of switching devices.

[0037] Another advantage of the present invention pro-
vides a data driving apparatus and a method for driving an
organic electro luminescence display panel that improves
picture display quality of the panel by sufficiently applying
data signals to corresponding pixels during an enable period
of corresponding gate signals.

[0038] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
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in part will be apparent from the description, or may be
learned by practice of the invention. These and other advan-
tages of the invention will be realized and attained by the
structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.

[0039] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, a data driving apparatus of
an organic electro luminescence display (OELD) panel
according may, for example, provide a current to the OELD
panel, causing the OELD panel to display pictures, wherein
the data driving apparatus may, for example, include a data
driver for outputting data signals formed using a substan-
tially uniform current; and a data signal controller circuit
integrated with the OELD panel for charging the substan-
tially uniform current corresponding to the outputted data
signals outputted from the data driver and for applying the
data signals to the OELD panel on the basis of the substan-
tially uniform current.

[0040] 1In one aspect of the present invention, the data
driving apparatus may further include a scan driver for
applying scan signals to the OELD panel and a timing
controller for controlling the scan driver, the data driver, and
the data signal controller circuit.

[0041] In another aspect of the present invention, the
OELD panel may, for example, include gate lines; data lines
crossing the gate lines; pixel cells formed at crossings of the
gate and data lines, wherein each pixel cell includes an
organic electro luminescence (OEL) cell and a cell driver
and wherein the cell driving device includes: a first switch-
ing device formed between a cell drive voltage source and
the OLED for driving the OLED; a second switching device
connected to the cell drive voltage source to form a current
mirror with the first switching device; a third switching
device connected to the second switching device, a gate
electrode line, and a data line for responding to a data signal
outputted by the data driver; a fourth switching device
connected to the gate terminals of the second and third
switching devices, a data line, and the third switching
device; and a storage capacitor connected between the gate
terminals of the first and second switching devices and the
cell drive voltage source.

[0042] 1In still another aspect of the present invention, the
data signal controller circuit may, for example, include
constant current supply switching devices having gate ter-
minals connected to a cell drive voltage source for applying
the constant current to the data lines.

[0043] 1In yet another aspect of the present nvention, the
data signal controller circuit may include a first data signal
controller circuit for storing a voltage corresponding to the
data signals outputted from the data driver during applica-
tion of a first scan signal; a second data signal controller
circuit for storing a voltage corresponding to a data signal
outputted from the first data signal controller circuit and for
applying the stored voltage to the data lines between the
application of the first scan signal and application of a
second scan signal; a first switch connected between the data
driver and the first data signal controller circuit for providing
a current path from the data driver; and a second switch
connected between the first data signal controller circuit and
the second data signal controller circuit for providing a
current path from the first data signal controller circuit.
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[0044] In still a further aspect of the present invention, the
data signal controller circuit may further include a drive
signal supplier for driving the first and second data signal
controller circuit.

[0045] 1In yeta further aspect of the present invention, the
driving signal supplier may include a shift register for
driving the first data signal controller circuit and the first
switch during application of the scan signal; and a line pass
controller for driving the second data signal controller
circuit and the second switch between application of the first
scan signal and application of the second scan signal.

[0046] In still a further aspect of the present invention, the
first data signal controller circuit may, for example, include
a fifth switching device connected between the cell drive
voltage source and the second switch; a first capacitor
connected between the gate terminal of the fifth switching
device and the cell drive voltage source; and a third switch
connected between the gate terminal of the fifth switching
device and the second switch, wherein the third switch is
controllable by the shift register.

[0047] In yeta further aspect of the present invention, the
second data signal controller circuit may, for example,
include a sixth switching device connected between the
second switch and a ground voltage source; a second capaci-
tor connected between the gate terminal of the sixth switch-
ing device and the ground voltage source; and a fourth
switch connected between the gate terminal of the sixth
switching device and the second switch, wherein the fourth
switch is controllable by the line pass controller.

[0048] Instill a further aspect of the present invention, the
first switch is controllable by the shift register and the
second switch is controllable by the line pass controller.

[0049] 1In yet another aspect of the present invention, each
of the switching devices may be provided as a p-type or a
n-type metal oxide semiconductor field effect transistor
(MOSEET).

[0050] According to the principles of the present inven-
tion, a method of driving an organic electro luminescence
display (OELD) panel having pixel cells arranged at cross-
ings of gate lines and data lines may, for example, include
outputting a first data signal from a data driver, wherein the
first data signal is formed from a substantially uniform
current; charging a first data signal controller circuit with a
second data signal corresponding to the substantially uni-
form current in response to the outputted first data signal,
wherein the first data signal controller circuit is controllable
by a first drive signal during application of a first scan signal,
charging a second data signal controller circuit with a third
data signal corresponding to the substantially uniform cur-
rent in response to the second data signal, wherein the
second data signal controller circuit is controllable by a
second drive signal between application of the first scan
signal and application of a second scan signal; and applying
the substantially uniform current to the data lines of the
OELD panel in response to the third data signal during
application of the second scan signal.

[0051] Inone aspect of the present invention, charging the
second data signal in the first data signal controller circuit
may include forming a current path from the data driver in
response to the first drive signal; inputting the first data
signal from the data driver through the current path; and
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charging the second data signal having the substantially
uniform current in accordance with the inputted first data
signal.

[0052] In another aspect of the present invention, charging
the third data signal in the second data signal controller
circuit may, for example, include forming a current path
from the first data signal controller circuit in response to the
second drive signal; inputting the second data signal in
accordance with a voltage charged from the first data signal
controller circuit; and charging the third data signal having
the substantially uniform current in accordance with the
inputted second data signal.

[0053] In still another aspect of the present invention, the
method of driving may further include inputting the third
data signal during application of the second scan signal;
charging a storage capacitor in the OELD panel in accor-
dance with the inputted third data signal and simultaneously
controlling a current path width of a switching device
connected to an electro luminescence cell within the OELD
panel; and causing the electro luminescence cell to emit light
in accordance with a voltage difference between a cell drive
voltage source and a ground voltage source and in accor-
dance with the current path width.

[0054] 1In yet another aspect of the present invention, a
current characteristic of the first and second data signals may
be different from a current characteristic of the third data
signal.

[0055] It 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0056] 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 embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0057]

[0058] FIG. 1 illustrates a cross-sectional view of a related
art organic electro-luminescence device;

[0059] FIG. 2 illustrates a block diagram of a related art
driving apparatus for driving an organic electro lumines-
cence display panel;

[0060] FIG. 3 illustrates an equivalent circuit diagram of
pixels within the organic electro luminescence display panel
shown in FIG. 2;

[0061] FIG. 4 illustrates waveforms of signals applied to
gate lines and data line shown in FIGS. 2 and 3;

[0062] FIG. 5 illustrates a related art data signal controller
circuit incorporated within the related art organic electro
luminescence display panel shown in FIG. 2;

[0063] FIG. 6 illustrates waveforms of drive signals
applied to the data signal controller circuit shown in FIG. 5;

[0064] FIG. 7 illustrates an enlarged view of an exemplary
portion of the related art data signal controller circuit shown
in FIG. 5;

In the drawings:
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[0065] FIG. 8A illustrates a first state of the exemplary
portion of the related art data signal controller circuit shown
in FIG. 7,

[0066] FIG. 8B illustrates a second state of the exemplary

portion of the related art data signal controller circuit shown
in FIG. 7,

[0067] FIG. 9 illustrates a diagram of a driving apparatus
for driving an organic electro luminescence display panel in
accordance with the principles of the present invention;

[0068] FIG. 10 schematically illustrates the driving appa-
ratus including the data signal controller circuit shown in
FIG. 9;

[0069] FIG. 11 illustrates the a circuit layout of the driving
apparatus shown in FIG. 10, in accordance with the prin-
ciples of a first aspect of the present invention;

[0070] FIG. 12 illustrates waveforms of the driving appa-
ratus shown in FIG. 11;

[0071] FIG. 13 illustrates the a circuit layout of the
driving apparatus shown in FIG. 10, in accordance with the
principles of a second aspect of the present invention; and

[0072] FIGS. 14A and 14B illustrate equivalent circuit
diagrams of pixels within the organic electro luminescence
display panel shown in FIG. 9.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0073] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings.

[0074] FIG. 9 illustrates a diagram of a driving apparatus
for driving an organic electro luminescence display panel in
accordance with the principles of the present invention.
FIG. 10 schematically illustrates the driving apparatus
including the data signal controller circuit shown in FIG. 9.

[0075] Referring to FIGS. 9 and 10, the driving apparatus
for driving an organic electro luminescence display (OELD)
panel in accordance with the principles of the present
invention may, for example, be used to drive an OELD panel
40 having a plurality of pixel cells PE each arranged
crossings of a plurality of gate lines GL and a plurality of
data lines DL. According to the principles of the present
invention, the driving apparatus may, for example, include a
scan driver 44 for driving the gate lines GL of the OELD
panel 40, a data driver 46 for driving the data lines DL of the
OELD panel 40, a data signal controller circuit 48 arranged
between the data driver 46 and the OELD panel 40 for
controlling a current applied to the data lines DL of the
OELD panel 40, and a controller 42 for controlling the scan
driver 44 and the data driver 46.

[0076] Gate signals applied from the gate lines GL may
enable pixel cells PE connected to the gate lines to generate
light. Light may be generated by the pixel cells PE to a
predetermined brightness according to a voltage associated
with a pixel signal outputted from a corresponding data line
DL.

[0077] The controller 42 may simultaneously apply gate
control signals GCS (i.e., start pulses and clock signals) to
the scan driver 44 while applying data control signals and
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data signals to the data driver 46. According to the principles
of the present invention, the controller 42 may apply control
signals that control the data signal controller circuit 48. In
response to the gate control signals GCS applied from the
controller 42, the scan driver 44 sequentially applies scan
pulses SP to the gate lines GL. In response to the data control
signals and data signals applied from the controller 42, data
signals outputted by the data driver 46 may be applied to the
pixel cells PE via the data lines DL. Moreover, the data
driver 46 may output the data signals in accordance with the
application of the scan pulses SP to the gate lines GL by the
scan driver 44 during each scan period.

[0078] The data signal controller circuit 48 may store and
control data signals outputted by the data driver 46 and apply
the data signals to corresponding pixel cells PE during
enable periods of gate signals. In one aspect of the present
invention, the data signal controller circuit 48 may include
polycrystalline silicon (poly-Si). In another aspect of the
present invention, the data signal controller circuit 48 may
be fabricated (e.g., formed) directly on a substrate (e.g., a
glass substrate) of the OELD panel 40 using, for example,
complementary metal-oxide semiconductor (CMOS) tech-
niques (e.g., low temperature polysilicon (LTPS), sequential
lateral solidification (SLS), etc.). In still another aspect of
the present invention, the data signal controller circuit 48
may be mounted directly on the substrate of the OELD panel
40 using, for example, chip on glass (COG) techniques. It
will be appreciated by those of ordinary skill in the art that,
by providing the data signal controller circuit 48 by either of
the aforementioned CMOS or COG techniques, the area of
the OELD panel 40 may be significantly reduced compared
to related art panels such as those illustrated in FIG. 2. In yet
another aspect of the present invention, the data signal
controller circuit 48 may be attached to a side portion of the
OELD panel 40 using, for example, tape carrier package
(TCP) techniques.

[0079] FIG. 10 schematically illustrates the driving appa-
ratus including the data signal controller circuit shown in
FIG. 9.

[0080] Referring to FIG. 10, the data signal controller
circuit 48 may include a first data signal controller circuit
48A and a second data signal controller circuit 48B. In one
aspect of the present invention, the data signal controller
circuit 48 may store a current corresponding to data signals
outputted by the data driver 46. In another aspect of the
present invention, the data signal controller circuit 48 may
transmit the stored current and the data signal, outputted by
the data driver 46, to the pixel cells PE of the OELD panel
40 via the data lines DL.

[0081] FIGS. 14A and 14B illustrate equivalent circuit
diagrams of pixels within the organic ¢lectro luminescence
display panel shown in FIG. 9.

[0082] Referring to FIG. 14A, each of the pixel cells PE
within the OELD panel 40 may include an organic electro
luminescence (OEL) cell connected to a cell drive voltage
source VDD and a cell driver for driving the OLED. The cell
driver may be formed at crossings of each of the gate and
data lines GL and DL and may include a first thin film
transistor (TFT) T1 formed between the cell drive voltage
source VDD and the OLED for driving the OLED; a second
TFT T2 connected to the cell drive voltage source VDD to
form a current mirror with the first TFT T1; a third switch
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(e.g., TFT) T3 connected between the second TFT T2, the
data line DL, and the gate line GL, to respond to a signal
applied from the gate line GL; a fourth switch (e.g., TFT) T4
connected between the gate terminals of the first TFT T1, the
second TFT T2, the gate line GL, and the third TFT T3.
Moreover, each pixel cell PE may include a storage capaci-
tor Cst connected between the gate terminals of the first and
second TFTs T1 and T2 and the cell drive voltage source
VDD. The first to fourth TFTs T1 to T4 may be provided as
p-type MOS-FETs.

[0083] The third and fourth TFTs T3 and T4 may each
include source, drain, and gate terminals and may be turned
on in response to a negative scan voltage applied from the
gate lines GL, as shown in FIG. 14. When the third and
fourth TFTs T3 and T4 are turned on, (i.e., when the third
and fourth TFTs T3 and T4 are maintained in an ON state),
electrically conductive paths may be created between the
source and drain terminals third and fourth TFTs T3 and T4.
When the voltage applied from the gate lines GL is less than
a threshold voltage Vth of the third and fourth TFTs T3 and
T4, the third and fourth TFTs T3 and T4 may be turned off
(i.e., third and fourth TFTs T3 and T4 are maintained in an
OFF state) and the electrically conductive paths cease to
exist. While the third and fourth TFTs T3 and T4 are
maintained in the ON state, a data signal DATA applied from
a corresponding one of the data lines DL may be applied to
the gate terminal of the first TFT T1 via the third and fourth
TFTs T3 and T4. When the third and fourth TFTs T3 and T4
are maintained in the OFF state, data signal DATA may not
applied to the first TFT TL.

[0084] Accordingly, the first TFT T1 may control a current
conducted between its source and drain terminals in accor-
dance with the data signal DATA applied to its gate terminal
to cause the OLED to emit light, wherein the brightness to
which the light is emitted corresponds to the data signal
DATA.

[0085] The second TFT T2 may be provided as a current
mirror of the first TFT T1 to uniformly control the current
conducted from the first TFT T1 to the OLED.

[0086] The capacitor Cst may store a voltage equal to the
voltage difference between the voltage associated with the
data signal DATA and the cell drive voltage VDD. Accord-
ingly, the storage capacitor Cst may cause the voltage
applied to the gate terminal of the first TEFT T1 to be
uniformly maintained during one frame period of the OLED
while the current is uniformly applied to the OLED during
the one frame period.

[0087] As described above, with reference to FIG. 14A,
the cell driver is provided as a 4T-type (current addressing)
cell driver. In accordance with the principles of the present
invention, however, the aforementioned second TFT T2 and
the fourth switch T4 within the current addressing cell driver
may be omitted, thereby providing the cell driver as the
2T-type (voltage addressing) cell driver shown in FIG. 14B.

[0088] Referring to FIG. 14B, the first thin film transistor
(TFT) T1 may be formed between the cell drive voltage
source VDD and the OLED for driving the OLED. However,
the aforementioned second and fourth TFTs T2 and T4
shown in the current addressing cell driver may be omitted
to provide the voltage addressing cell driver. Accordingly,
the voltage addressing cell driver includes a second switch
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(e.g., TFT) T2 connected between the first thin film transis-
tor (TFT) T1, the data line DL, and the gate line GL, to
respond to a signal applied from the gate line GL. While the
second TFT T2 in the voltage addressing cell driver is
maintained in the ON state, a data signal DATA applied from
a corresponding one of the data lines DL may be applied to
the gate terminal of the first TFT T1 via the second TFT T2.

[0089] Accordingly, the first TEFT T1 may control a current
conducted between its source and drain terminals in accor-
dance with the data signal DATA applied to its gate terminal
to cause the OLED to emit light, wherein the brightness to
which the light is emitted corresponds to the data signal
DATA.

[0090] FIG. 11 illustrates a circuit layout of the driving
apparatus shown in FIG. 10, in accordance with the prin-
ciples of a first aspect of the present invention.

[0091] Referring to FIG. 11, the data driving apparatus for
driving an OELD panel 40 in accordance with the principles
of a first aspect of the present invention may, for example,
include a data driver 46 and a data signal controller circuit
48 sequentially connected to an OELD panel 40. In one
aspect of the present invention, the data signal controller
circuit 48 may, for example, include a first data signal
controller circuit 48A, a second data signal controller circuit
48B, and a drive signal supplier 52 for applying a drive
signal to the first and second data signal controller circuits
48A and 48B, to drive the first and second data signal
controller circuits 48A and 48B.

[0092] 1In one aspect of the present invention, the data
driver 46 may include a constant current source TFT (M)
having a gate terminal connected to a cell drive voltage
source VDD. Accordingly, the constant current source may
apply a substantially uniform current to the data lines DL,
and thus to the pixel cells PE connected to the data lines DL.
In another aspect of the present invention, the data driver 46
may include a reference TFT (not shown) connected to the
cell drive voltage source VDD and a constant current source
TFT (M), connected to the cell drive voltage source VDD,
and parallel with the reference TFT, to form a current mirror
circuit. Accordingly, the constant current source may apply
a substantially uniform current to the data lines DL, and thus
to the pixel cells PE connected to the data lines DL. In still
another aspect of the present invention, the data driver 46 a
switching device (not shown) may be connected between
cach constant current source TFT M and each data line DL.
Accordingly, the switching device may control a time during
which the substantially uniform current is applied from the
constant current supply TFT M. In one aspect of the present
invention, an inputted data signal may control the switching
device, enabling the substantially uniform current to be
applied for a predetermined amount of time. Accordingly,
the inputted data signal may control a pulse width of a
current signal. In one aspect of the present invention, the
reference TET (not shown) and the constant current source
TFT M may be provided as n-type MOS-FETs.

[0093] According to the principles of the present inven-
tion, the drive signal supplier 52 may be controlled by the
controller 42 and include a shift register 52A, for controlling
the application of the drive signal to the first data signal
controller circuit 48A, and a line pass controller 52B, for
controlling the application of the drive signal to the second
data signal controller circuit 48B. In one aspect of the
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present invention, the drive signal supplier 52 may include
a first switch SW1 for providing a current path between the
data driver 46 and the first data signal controller circuit 48A.
In another aspect of the present invention, the drive signal
supplier 52 may include a second switch SW2 for providing
a current path between the first data signal controller circuit
48A and the second data signal controller circuit 48B. The
shift register 52A may apply a turn-on signal when a scan
pulse SP is applied to the pre-stage gate line GL (i.c., when
the pre-stage gate line GL is driven). Further, the line pass
controller 52B may apply a turn-on signal, causing a current
stored at the first storage means 48A to be transmitted to, and
stored within, the second data signal controller circuit 48B.

[0094] According to the principles of the present inven-
tion, the first data signal controller circuit 48A may, for
example, include a first TFT S1 connected between the cell
drive voltage source VDD and the second data signal
controller circuit 48B, a first capacitor Cdl connected
between the gate terminal of the first TFT S1 and the cell
drive voltage source VDD, and a third switch SW3 con-
nected between the gate terminal of the first TFT S1 and the
second data signal controller circuit 48B. In one aspect of
the present invention, the first TFT S1 may be provided as
a p-type MOS-FET.

[0095] According to the principles of the present inven-
tion, the second data signal controller circuit 48B may, for
example, include a second TEFT S2 connected between the
first data signal controller circuit 48A and a ground voltage
source GND, a second capacitor Cd2 connected between the
gate terminal of the second TFT S2 and the ground voltage
source GND, and a fourth switch SW4 connected between
the gate terminal of the second TFT S2 and the first data
signal controller circuit 48A. In one aspect of the present
invention, the second TFT S2 may be provided as an n-type
MOS-FET.

[0096] According to the principles of the present inven-
tion, the aforementioned constant current source TFT M
(e.g., an n-type MOS-FET) within the data driver 46 may be
provided as a current sink-type switching device capable of
controlling a current of the data signals outputted by the data
driver 46. Via the first TFT §1 (e.g., a p-type MOS-FET), the
first data signal controller circuit 48A may sequentially
control and store the current associated with the data signals
outputted by the data driver 46. Via the second TFT S2 (e.g.,
an n-type MOS-FET), the second data signal controller
circuit 48B may sequentially control and store the current
stored by the first data signal controller circuit 48A. Subse-
quently, via the first to fourth TFTs T1 to T4 (e.g., p-type
MOS-FETs) of the cell driver 126, the brightness of pictures
displayable by OLEDs within the OELD panel 40 may be
controlled.

[0097] FIG. 12 illustrates waveforms of the driving appa-
ratus shown in FIG. 11.

[0098] Referring to FIGS. 11 and 12, when a scan pulse
SP is applied to a pre-stage gate line (c.g., when a first
gate-on signal GOS1 is applied to gate line GLn-1), the shift
register 52A may apply sampling signals SPS, thereby
rendering the first and third switches SW1 and SW3 elec-
trically conductive. As shown in FIG. 12, SR1, SR2, and
SR3 correspond, for example, to sampling signals SPS
specific to red, green, and blue color data. Accordingly, data
signals outputted by the data driver 46 may be transmitted by
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the first and third switches SW1 and SW3 to the first TFT S1
of the first data signal controller circuit 48A. As a result, the
first capacitor Cdl may be charged with a voltage corre-
sponding to the current of the data signals transmitted to the
first TFT S1.

[0099] When the pre-stage gate line (e.g., GLn-1) is not
driven (c.g., when one horizontal period is complete), the
line pass controller 52B may apply a turn-on signal LPS,
thereby rendering the second and fourth switches SW2 and
SW4 electrically conductive. Accordingly, data signals out-
putted by the first data signal controller circuit 48A may be
transmitted by the second and fourth switches SW2 and
SW4 to the second TFT S2 of the second data signal
controller circuit 48B. As a result, the second capacitor Cd2
may be charged with a voltage corresponding to the current
of the data signals transmitted to the second TFT S2.

[0100] According to the principles of the present inven-
tion, the turn-on signal LPS may be applied from the line
pass controller 52B between the application of the first
gate-on signal GOSI, used in driving the pre-stage gate line
GLn-1, and the application of a succeeding scan signal (e.g.,
second gate-on signal GOS2), for driving a gate line GLn,
succeeding the pre-stage gate line GLn-1.

[0101] When the second scan pulse SP is applied to a gate
line succeeding the pre-stage gate line (e.g., when a second
gate-on signal GOS2 is applied to the gate line GLn,
succeeding the pre-stage gate line GLn-1), the third and
fourth TFTs T3 and T4 of the cell drivers 126 within pixel
cells PE of the EL display panel 40, connected to the gate
line GLn, are maintained in the aforementioned ON state.
When the third and fourth TFTs T3 and T4 are maintained
in their ON states, the current stored within the second data
signal controller circuit 48B (e.g., the current corresponding
to the data signal outputted by the data driver 46) may be
charged to corresponding ones of the storage capacitors Cst
within pixel cells PE of the EL display panel 40. Subse-
quently, the voltage charged in the storage capacitors Cst
may be applied to the gate terminal of the first TFT T1 in the
pixel cells PE and the amount of current conducted between
the source and drain terminals of the first TFT T1, applied
from the cell drive voltage source VDD, may thereby be
controlled in accordance with the outputted data signals. As
a result, the OLED may emit light in accordance with the
amount of current applied from the cell drive voltage source
VDD and conducted between the source and drain terminals
of the first TFT T1. Accordingly, current may be applied
from the data signal controller circuit 48 to the pixel cells PE
within the OELD panel 40 such that a luminosity value
displayed by the pixel cells PE across the OELD panel 40
varies, at most, by about 30%. In one aspect of the present
invention, current may be applied from the data signal
controller circuit 48 to the pixel cells PE within the OELD
panel 40 such that a luminosity value displayed by the pixel
cells PE across the OELD panel 40 varies by about 5%

[0102] FIG. 13 illustrates the a circuit layout of the
driving apparatus shown in FIG. 10, in accordance with the
principles of a second aspect of the present invention.

[0103] Referring to FIG. 13, the data driving apparatus for
driving an OELD panel 40 in accordance with the principles
of a second aspect of the present invention may, for example,
include a reference TFT (not shown) and constant current
source TFT M arranged in the data driver 46 but provided as
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n-type MOS-FETs. The first TFT S1 of the first storage
means 48A may be provided as a p-type MOS-FET, the
second TFT S2 of the second storage means 48B may be
provided as an n-type MOS-FET, and the first to fourth TFTs
T1 to T4 within the cell drivers 126 of the OELD panel 40
may be provided as n-type TFTs.

[0104] As described above, the data driving apparatus and
method of driving the OELD panel according to the prin-
ciples of the present invention may, for example, include a
data signal controller circuit arranged on the OELD display
panel and connected to the data driver. Accordingly, drive
signals outputted by the data driver may be transmitted to the
OELD panel. Further, the data signal controller circuit may
be integrated within the OELD panel, reducing the number
of drive ICs required to be formed within the data driver.

[0105] Tt 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. A data driving apparatus for driving an organic electro
luminescence display (OELD) panel, comprising:

a data driver that outputs data signals formed using a
substantially uniform current; and

a data signal controller circuit connected to the data driver
for charging a substantially uniform current corre-
sponding to the outputted data signals and for applying
the outputted charged current corresponding to the
outputted data signals, wherein light is emittable by the
OELD panel in the presence of the applied current.

2. The data driving apparatus according to claim 1, further

comprising;

a scan driver for applying scan signals to the OELD panel;
and

a timing controller for controlling the scan driver and the

data driver.

3. The data driving apparatus according to claim 2,
wherein the OELD panel includes pixel cells formed at
crossings of gate lines and data lines, wherein each pixel cell
includes an electro luminescence cell and a cell driver,
wherein the cell driver includes:

a first switching device formed between a cell drive
voltage source and the electro luminescence cell for
driving the electro luminescence cell;

a second switching device connected to the cell drive
voltage source to form a current mirror with the first
switching device;

a third switching device connected to the second switch-
ing device, a gate electrode line, and a data line,
wherein the third switching device is responsive to data
signals outputted by the data driver;

a fourth switching device connected to gate terminals of
the second and third switching devices, a data line, and
the third switching device; and
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a storage capacitor connected between gate terminals of
the first and second switching devices and the cell drive
voltage source.

4. The data driving apparatus according to claim 2,
wherein the OELD panel includes pixel cells formed at
crossings of gate lines and data lines, wherein each pixel cell
includes an electro luminescence cell and a cell driver,
wherein the cell driver includes:

a first switching device formed between a cell drive
voltage source and the electro luminescence cell for
driving the electro luminescence cell;

a second switching device connected to the first switching
device, a gate electrode line, and a data line, wherein
the second switching device is responsive to data
signals outputted by the data driver; and

a storage capacitor connected between gate terminals of
the first and second switching devices and the cell drive
voltage source.

5. The data driving apparatus according to claim 1, further
comprising a plurality of data lines coupled between the data
signal controller circuit and the OELD panel.

6. The data driving apparatus according to claim 5,
wherein the data signal controller circuit includes a plurality
of constant current supply switching devices having gate
terminals connected to a cell drive voltage source for
applying the substantially uniform current to the data lines.

7. The data driving apparatus according to claim 6,
wherein the data signal controller circuit includes:

a first data signal controller circuit for storing a voltage
corresponding to the data signals outputted by the data
driver during application of a first scan signal;

a second data signal controller circuit for storing a voltage
corresponding to a data signal outputted from the first
data signal controller circuit and for applying the stored
voltage to the data lines between application of the first
scan signal and a subsequent application of a second
scan signal;

a first switch connected between the data driver and the
first data signal controller circuit for providing a current
path between the data driver and the first data signal
controller circuit; and

a second switch connected between the first data signal
controller circuit and the second data signal controller
circuit for providing a current path between the first
data signal controller circuit and the second data signal
controller circuit.

8. The data driving apparatus according to claim 7,
wherein the data signal controller circuit further includes a
drive signal supplier for driving the first and second data
signal controller circuit.

9. The data driving apparatus according to claim 8,
wherein the drive signal supplier includes:

a shift register for driving the first data signal controller
circuit and the first switch during application of the first
scan signal; and

a line pass controller for driving the second data signal
controller circuit and the second switch between appli-
cation of the first scan signal and application of the
second scan signal.
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10. The data driving apparatus according to claim 9,
wherein the first data signal controller circuit includes:

a fifth switching device connected between the cell drive
voltage source and the second switch,

a first capacitor connected between a gate terminal of the
fifth switching device and the cell drive voltage source;
and

a third switch connected between the gate terminal of the
fifth switching device and the second switch, wherein
the third switch is controllable by the shift register.

11. The data driving apparatus according to claim 10,

wherein the second data signal controller circuit includes:

a sixth switching device connected between the second
switch and a ground voltage source;

a second capacitor connected between a gate terminal of
the sixth switching device and the ground voltage
source; and

a fourth switch connected between the gate terminal of the
sixth switching device and the second switch, wherein
the fourth switch in controllable by the line pass
controller.

12. The data driving apparatus according to claim 9,

wherein the first switch is controllable by the shift register.

13. The data driving apparatus according to claim 9,
wherein the second switch is controllable by the line pass
controller.

14. The data driving apparatus according to claim 11,
wherein at least one of the switching devices is provided as
a p-type metal oxide semiconductor field effect transistor
(MOSEFET).

15. The data driving apparatus according to claim 11,
wherein at least one of the switching devices is provided as
an n-type metal oxide semiconductor field effect transistor
(MOSFET).

16. A method of driving an organic electro luminescence
display (OELD) panel having pixel cells arranged at cross-
ings of gate lines and data lines, the method comprising:

applying a first data signal from a data driver, wherein the
first data signal is formed from a substantially uniform
current;

charging a first data signal controller circuit with a second
data signal corresponding to the substantially uniform
current in response to the outputted first data signal,
wherein the first storage means is controllable by a first
drive signal during application of a first scan signal;

charging a second data signal controller circuit with a
third data signal corresponding to the substantially
uniform current in response to the second data signal,
wherein the second data signal controller circuit is
controllable by a second drive signal between the
application of the first scan signal and application of a
second scan signal; and

applying the substantially uniform current to the data lines
in response to the third data signal during application of
the second scan signal.
17. The method of driving according to claim 16, wherein
charging the first data signal controller circuit with the
second data signal includes:
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forming a current path between the data driver and the
first data signal controller circuit in response to the first
drive signal,

inputting the first data signal from the data driver through
the current path; and

charging the first data signal controller circuit with the
second data signal corresponding to the substantially
uniform current of the inputted first data signal.
18. The method of driving according to claim 16, wherein
charging the second data signal controller circuit with the
third data signal includes:

forming a current path between the first data signal
controller circuit and the second data signal controller
circuit in response to the second drive signal;

inputting the second data signal corresponding to a volt-
age charged in the first data signal controller circuit;
and

charging the second data signal controller circuit with the
third data signal corresponding to the substantially
uniform current of the inputted second data signal.
19. The method of driving according to claim 16, further
comprising:

inputting the third data signal during application of the
second scan signal;

charging a storage capacitor in the OELD panel in accor-
dance with the inputted third data signal and controlling
a current path width of a switching device connected to
an electro luminescence cell within the OELD; and

causing the electro luminescence cell to emit light in
accordance with a voltage difference between a cell
drive voltage source and a ground voltage source and in
accordance with the current path width.
20. The method of driving according to claim 16, wherein
a current characteristic of the first and second data signals
are different from a current characteristic of the third data
signal.
21. A display device, comprising:

a data driver for outputting data signals;
a display panel comprising a substrate; and

a data signal controller circuit, for controlling the output
data signals, the data signal controller circuit being
formed on the substrate and coupled between the data
driver and the display panel.

22. The display device of claim 21, wherein the data
signal controller circuit further comprises a first data signal
controller circuit, a second data signal controller circuit
coupled to the first data signal controller circuit and the
display panel.

23. The display device of claim 22, wherein the first data
signal controller circuit is selectively connectable to the
second data signal controller circuit.

24. The display device of claim 21, wherein the data
signal controller circuit is selectively connectable to the
display panel.

25. An organic electroluminescence display device, com-
prising:
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a display panel,

a plurality of organic electroluminescent pixel elements
within the display panel for expressing light, wherein
luminosity values of the plurality of pixel elements
across the display panel vary by less than about 30%.

26. The organic electroluminescence display device

according to claim 25, comprising:

a data driver for outputting data signals; and

a data signal controller circuit, for controlling the output
data signals, the data signal controller circuit being
electrically coupled to the display panel and coupled
between the data driver and the display panel.

27. The organic electroluminescence display device
according to claim 26, wherein the data signal controller
circuit further comprises a first data signal controller circuit
and a second data signal controller circuit coupled to the first
data signal controller circuit and the display panel.

28. The organic electroluminescence display device
according to claim 27, wherein the first data signal controller
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circuit is selectively connectable to the second data signal
controller circuit.

29. The organic electroluminescence display device
according to claim 26, wherein the data signal controller
circuit is selectively connectable to the display panel.

30. The organic electroluminescence display device
according to claim 26, wherein the data signal controller
circuit is formed on the display panel.

31. The organic electroluminescence display device
according to claim 26, wherein the data signal controller
circuit is mounted directly on the display panel.

32. The organic electroluminescence display device
according to claim 26, wherein the data signal controller
circuit is attached to a side portion of the display panel.

33. The organic electroluminescence display device
according to claim 25, wherein luminosity values of the
plurality of pixel elements across the display panel vary by
about 5%.
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