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(54) Light emitting display and driving device and method thereof

(57) A driving device for a light emitting display,
which includes a plurality of scan lines for transferring a
selection signal, comprises: a first driver for shifting a
first signal having a first integer multiple of first pulses
by a first period, and sequentially outputting the first sig-
nal; a second driver for shifting a second signal having
a second pulse by a second period, and sequentially

outputting the second signal; and a third driver for se-
quentially outputting the selection signal having a sec-
ond integer multiple of third pulses corresponding to at
least one of the first integer multiple of first pulses, and
a fourth pulse corresponding to the second pulse, in re-
sponse to the first signal and the second signal.
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Description

BACKGROUND OF THE INVENTION

Technical Field

[0001] The present invention relates to a light emitting
display, a driving device thereof, and a driving method
thereof. More specifically, the present invention relates
to a light emitting display using an organic light emitting
diode (OLED), and a driving method thereof.

Related Art

[0002] In general, an OLED display electrically ex-
cites a phosphorous organic compound to emit light,
and it voltage-drives or current-drives a plurality of or-
ganic emitting cells to display images. The organic emit-
ting cell includes an anode, an organic thin film, and a
cathode layer. A method for driving the organic emission
cells can be classified as a passive matrix method or as
an active matrix method using thin film transistors
(TFTs). The passive matrix method provides anodes
and cathodes that cross (or cross over) each other, in
which method a line to drive the organic emission cells
is selected. The active matrix method provides TFTs that
access respective pixel electrodes, and a pixel is driven
according to a voltage maintained by a capacitance of
a capacitor accessed by a gate of a TFT. Depending on
the formats of the signals applied to capacitors for es-
tablishing the voltage, the active matrix method can be
categorized as a voltage programming method or a cur-
rent programming method.
[0003] The pixel circuit of the voltage programming
method has a difficulty in obtaining high gray scales be-
cause of deviations of the threshold voltage VTH and
carrier mobility, the deviations being caused by non-uni-
formity in the manufacturing process. For example, in
order to represent 8-bit (i.e., 256) gray scales in the case
of driving thin film transistors by a voltage of 3V (volts),
it is required to apply the voltage to the gate of the thin
film transistor with an interval less than a voltage of 12
mV (=3V/256). If the deviation of the threshold voltage
of the thin film transistor caused by the non-uniformity
in the manufacturing process is 100 mV, it is difficult to
represent high gray scales.
[0004] However, the pixel circuit of the current pro-
gramming method achieves uniform display character-
istics when the driving transistor in each pixel has non-
uniform voltage-current characteristics, provided that a
current source for supplying the current to the pixel cir-
cuit is uniform throughout the whole panel.
[0005] However, the pixel circuit of the current pro-
gramming method involves a long data programming
time because of a parasitic capacitance component pro-
vided on the data line. In particular, the time for program-
ming the data on the current pixel line is influenced by
the voltage state of the data line according to the data

of a previous pixel line, and in particular, the data pro-
gramming time is further lengthened when the data line
is charged with a voltage which is very different from the
target voltage (the voltage corresponding to the current
data). This phenomenon becomes an even greater fac-
tor as the gray level becomes lower (near black).

SUMMARY OF THE INVENTION

[0006] It is an aspect of the present invention to re-
duce the data programming time in a light emitting dis-
play based on the current driving method.
[0007] In an exemplary embodiment of the present in-
vention, a driving device for a light emitting display which
includes a plurality of scan lines for transferring a selec-
tion signal is provided. The driving device of a light emit-
ting display includes: a first driver for shifting a first sig-
nal having a first integer multiple of first pulses by a first
period, and sequentially outputting the first signal; a sec-
ond driver for shifting a second signal having a second
pulse by a second period, and sequentially outputting
the second signal; and a third driver for sequentially out-
putting a selection signal having a second integer mul-
tiple of third pulses corresponding to at least one of the
first integer multiple of first pulses, and for outputting a
fourth pulse corresponding to the second pulse in re-
sponse to the first signal and the second signal.
[0008] The first driver may include: a fourth driver for
shifting a third signal having a first integer multiple of
first pulses by a third period, and sequentially outputting
the third signal; and a fifth driver for selecting a third sig-
nal which is sequentially shifted by the first period in re-
sponse to one of the third signals sequentially outputted
from the fourth driver, the first period being a third inte-
ger multiple of the third period.
[0009] The first driver may include: a fourth driver for
shifting by the first period a third signal having a third
integer multiple of fifth pulses, and sequentially output-
ting the third signal; a fifth driver for shifting by the first
period a fourth signal having a sixth pulse, which is a
fifth pulse shifted by the third period, and sequentially
outputting the fourth signal; and a sixth driver for output-
ting a first signal having the first pulse in a period in
which levels of the first signal and the second signal are
different.
[0010] The first driver may include: a fourth driver for
shifting a third signal having a fifth pulse by the first pe-
riod, and sequentially outputting the fifth signal; and a
fifth driver for receiving the third signal and a fourth sig-
nal having a sixth pulse repeated in a predetermined cy-
cle, and outputting the first signal having the first pulse
in a period in which the fifth pulse and the sixth pulse
overlap each other.
Preferably the second period is the same as the first pe-
riod. Preferably a start time point of the second pulse in
the second signal is shifted from a start time point of the
first pulse in the first signal by a first integer multiple of
the first period.
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Preferably the first driver comprises a fourth driver for
shifting a third signal having the first integer multiple of
the first pulses by a third period, and for sequentially
outputting the third signal; and a fifth driver for selecting
the third signal sequentially shifted by the first period as
the first signal in response to one of a plurality of third
signals sequentially outputted by the fourth driver, the
first period being a third integer multiple of the third pe-
riod. Preferably the third period has a width the same as
a width of the first pulse. Preferably the fourth driver
comprises a shift register, and a clock cycle used in the
shift register corresponds to twice a width of the first
pulse. Preferably the first driver comprises a shift regis-
ter, and a clock cycle used in the shift register is the
same as a width of the first pulse. Preferably the fourth
driver comprises a shift register, and the fifth driver se-
lects the first signal according to a third integer interval
in the plurality of third signals sequentially outputted by
the fourth driver.
In another preferred embodiment of the invention the
first driver comprises a fourth driver for shifting a third
signal having a third integer multiple of fifth pulses by
the first period, and for sequentially outputting the shift-
ed third signal; a fifth driver for shifting by the first period
a fourth signal having a sixth pulse which is a fifth pulse
shifted by the third period, and for sequentially output-
ting the fourth signal ; and a sixth driver for outputting
the first signal having a first pulse in a period, wherein
levels of the first signal and the second signal are differ-
ent. Preferably the third period has a width the same as
a width of the first pulse. Preferably a width between two
adjacent fifth pulses in a plurality of the fifth pulses is
the same as a width of the fifth pulse. Preferably the third
period has a width shorter than the width of the fifth
pulse. Preferably the third integer corresponds to twice
the first integer. Preferably the second driver, the fourth
driver and the fifth driver respectively comprise a shift
register, and a cycle of a clock used in the second driver
corresponds to twice a cycle of a clock used in the fourth
driver and the fifth driver. Preferably the second driver,
the fourth driver and the fifth driver respectively com-
prise a shift register, and a cycle of a clock used in the
second driver is the same as a cycle of a clock used in
the fourth driver and the fifth driver.
In another preferred embodiment of the invention the
first driver comprises a fourth driver for shifting a third
signal having a fifth pulse by the first period, and for se-
quentially outputting the fifth signal; and a fifth driver for
receiving a fourth signal having a sixth pulse which is
repeated in a predetermined cycle, and the third signal,
and for outputting the first signal having the first pulse
in a period in which the fifth pulse and the sixth pulse
overlap each other. Preferably a width of the sixth pulse
is the same as a width of the first pulse. Preferably a
width of the fifth pulse includes more than a first integer
multiple of the sixth pulses. Preferably a cycle of the
sixth pulse is the same as a cycle of the first period. Pref-
erably the fourth driver includes a shift register, and a

cycle of a clock used in the fourth driver corresponds to
twice a cycle of the sixth pulse. Preferably the fourth
driver includes a shift register, and a cycle of a clock
used in the fourth driver is the same as a cycle of the
sixth pulse.
[0011] In another exemplary embodiment of the
present invention, a light emitting display includes a dis-
play area and a scan driver. The display area includes
a plurality of data lines for transferring a data signal, a
plurality of scan lines arranged in a direction crossing
the data line, and a plurality of pixels coupled to the data
lines and the scan lines, respectively. The scan driver
sequentially applies a selection signal having at least
one of a first level of a first pulse and the first level of a
second pulse to the plurality of scan lines, the second
pulse having a narrower width than the first pulse.
Preferably the first pulse is repeated a predetermined
number of times before the second pulse is outputted.
Preferably a selection signal having the first pulse is ap-
plied to at least one of second scan lines, which are dif-
ferent from a first scan line of the plurality of scan lines,
in a period in which a selection signal having the second
pulse is applied to the first scan line of the plurality of
scan lines. Preferably an interval between start time
points of two adjacent first pulses is substantially the
same as an interval between a start time point of the
second pulse and a start time point of the first pulse ad-
jacent to the second pulse. Preferably the scan driver
comprises a first driver for shifting a first signal having
a predetermined number of third pulses by a first period,
and for sequentially outputting the first signal; a second
driver for outputting the first signal, shifted in an interval
of a second period, as a second signal in response to
one first signal of the first signals outputted sequentially,
the second period being an integer multiple of the first
period; and a third driver for generating the first pulse of
the selection signal in response to at least one third
pulse of the predetermined number of third pulses in the
first signal. Preferably the second period is substantially
the same as a cycle of the third pulse.
In another preferred embodiment the scan driver pref-
erably comprises a first driver for shifting a first signal
having a predetermined number of third pulses by a first
period, and for sequentially outputting the first signal; a
second driver for shifting a second signal having fourth
pulses by the first period, and for sequentially outputting
the second signal, the fourth pulses being the predeter-
mined number of third pulses shifted by a second period;
a third driver for outputting a third signal having a fifth
pulse in a period such that respective levels of the first
signal and the second signal are different; and a fourth
driver for generating the first pulse of the selection signal
in response to at least one fifth pulse of the third signal.
Preferably an interval between adjacent two third pulses
in the first signal is the same as a width of the third pulse.
Preferably the second period is shorter than the first pe-
riod.
In another preferred embodiment the scan driver pref-
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erably comprises a first driver for receiving a first signal
having a third pulse repeated in a predetermined cycle,
for shifting a second signal having a predetermined
number of third pulses by a first period, and for sequen-
tially outputting the second period; and a second driver
for generating the first pulse of the selection signal in
response to at least one of third pulses of the second
signal. the predetermined cycle is the same as the first
period. Preferably the first driver generates a second
signal having a fourth pulse which has a width which is
a period including the predetermined number of third
pulses, and the first driver selects the third pulse with
the fourth pulse of the second signal. Preferably the
scan driver generates a third signal having a fifth pulse
corresponding to the fourth pulse in the second signal,
and wherein the pixels stop emitting light in response to
the fifth pulse.
Preferably each pixel comprises at least one of a first
switch for transferring a data signal from one of the data
lines in response to the first level in the selection signal
applied to the scan line; a capacitor for charging to a
voltage corresponding to the data signal transferred; a
transistor for outputting a current according to the volt-
age charged on the capacitor; and a light emitting ele-
ment for emitting light according to a magnitude of the
current outputted by the transistor.
Preferably the data signal is a current type of signal; the
second pulse of the selection signal is applied to a first
scan line of a plurality of the scan lines, and the first
pulse of the selection signal is applied to at least one of
second scan lines which are different from the first scan
line in a first period; a first current is applied to the data
line in the first period; the second pulse of the selection
signal is applied to the first scan line, and a second level
of the selection signal of the second level, which is dif-
ferent from the first level, is applied to the second scan
line in a second period; and a data signal is applied to
the data line in the second period, the data signal cor-
responding to one of the pixels coupled to the first scan
line. Preferably the first current is substantially the same
as the current corresponding to the data signal multi-
plied by a number equal to one more than a number of
the second scan lines, the first pulse of the selection
signal being applied to the second scan line in the first
period. Preferably a current substantially corresponding
to a data signal from the first current is transferred in the
first period to pixels coupled to the first scan line and the
second scan line, respectively .
[0012] In another exemplary embodiment of the
present invention, a driving method of a light emitting
display having a plurality of scan lines for transferring a
selection signal is provided. The driving method of the
light emitting display includes the steps of: sequentially
outputting a first signal having at least one first level of
a first pulse while shifting the first signal by a first inter-
val; selecting the first signal shifted by a second interval
of the first signals sequentially outputted as a second
signal, the second interval being an integer multiple of

the first interval; outputting a third signal having a third
pulse corresponding to the first pulse in the second sig-
nal; and generating at least one fourth pulse in response
to at least one third pulse in the third signal, and output-
ting the selection signal having at least one fourth pulse.
[0013] In another exemplary embodiment of the
present invention, a driving method of a light emitting
display having a plurality of scan lines for transferring a
selection signal is provided. The driving method of the
light emitting display includes the steps of: outputting a
first signal having at least one first level of a first pulse;
outputting a second signal having at least one first level
of a second pulse, wherein a start time point is shifted
by a predetermined period from a start time point of the
first pulse; outputting a third signal having a third level
of a third pulse in at least one period in which levels of
the first signal and the second signal are different; and
generating at least one fourth pulse in response to each
of at least one third pulse in the third signal, and output-
ting the selection signal having the at least one fourth
pulse.
[0014] In another exemplary embodiment of the
present invention, a driving method of a light emitting
display having a plurality of scan lines for transferring a
selection signal is provided. The driving method of the
light emitting display includes the steps of: outputting a
first signal having a first level of a first pulse repeated in
a predetermined cycle; outputting a second signal hav-
ing a second level of a second pulse, wherein a width
includes at least one first pulse; selecting at least one
first pulse with the second pulse of the second signal;
and outputting a third signal having a third pulse corre-
sponding to the selected first pulse, generating at least
one fourth pulse in response to at least one third pulse
in the third signal, and outputting the selection signal
having at least one fourth pulse.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] A more complete appreciation of the invention,
and many of the attendant advantages thereof, will be
readily apparent as the same becomes better under-
stood by reference to the following detailed description
when considered in conjunction with the accompanying
drawings, in which like reference symbols indicate the
same or similar components, wherein:
[0016] FIG. 1 is a graph illustrating variations of data
programming times versus gray levels to be written in a
light emitting display device;
[0017] FIG. 2 is a simplified plan view of a light emit-
ting display according to a first exemplary embodiment
of the present invention;
[0018] FIG. 3 is a simplified circuit diagram of a pixel
circuit in a light emitting display according to the first ex-
emplary embodiment of the present invention;
[0019] FIG. 4 is a driving timing diagram of a light emit-
ting display according to the first exemplary embodi-
ment of the present invention;
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[0020] FIG. 5A shows a current supply state in the
precharging stage;
[0021] FIG. 5B shows a current supply state in the da-
ta programming stage;
[0022] FIG. 6 shows a scan driver in a light emitting
display according to a second exemplary embodiment
of the present invention;
[0023] FIG. 7 is a signal timing diagram of a scan driv-
er according to a third exemplary embodiment of the
present invention;
[0024] FIG. 8A is a simplified circuit diagram of a first
shift register in the scan driver of FIG. 6;
[0025] FIG. 8B is a simplified diagram of a flip-flop
used in the shift register in FIG. 8A;
[0026] FIG. 9 is a timing diagram for an output signal
of the flip-flop and an output signal of a NOR gate used
in the shift register in FIG. 8A;
[0027] FIG. 10 is a simplified circuit diagram of a sec-
ond shift register in the scan driver of FIG. 6;
[0028] FIG. 11 is a simplified circuit diagram of a first
shift register in the scan driver according to the third ex-
emplary embodiment of the present invention;
[0029] FIG. 12 is a signal timing diagram of the scan
driver according to the third exemplary embodiment of
the present invention;
[0030] FIGs. 13A and 13B show respective simplified
diagrams of the flip-flops used in the shift register of FIG.
11;
[0031] FIG. 14 shows a scan driver according to a
fourth exemplary embodiment of the present invention;
[0032] FIG. 15 is a signal timing diagram of the scan
driver according to the fourth exemplary embodiment of
the present invention;
[0033] FIG. 16 is a simplified circuit diagram of a first
shift register in the scan driver of FIG. 14;
[0034] FIG. 17 is a simplified circuit diagram of a first
shift register in the scan driver according to a fifth ex-
emplary embodiment of the present invention;
[0035] FIG. 18 is a signal timing diagram of the scan
driver according to the fifth exemplary embodiment of
the present invention;
[0036] FIG. 19 shows a scan driver according to a
sixth exemplary embodiment of the present invention;
[0037] FIG. 20 is a signal timing diagram of the scan
driver according to the sixth exemplary embodiment of
the present invention;
[0038] FIG. 21 is a simplified circuit diagram of a first
shift register in the scan driver of FIG. 19;
[0039] FIG. 22 is a signal timing diagram of a scan
driver according to a seventh exemplary embodiment of
the present invention;
[0040] FIG. 23 is a simplified circuit diagram of a first
shift register in a scan driver according to an eighth ex-
emplary embodiment of the present invention;
[0041] FIG. 24 is a signal timing diagram of the scan
driver according to the eighth exemplary embodiment of
the present invention; and
[0042] FIG. 25 is a signal timing diagram of a scan

driver according to a ninth exemplary embodiment of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0043] FIG. 1 is a graph illustrating variations of data
programming times versus gray levels to be written in a
light emitting display device.
[0044] The time t1 to t7 in FIG. 1 represents the data
programming times, and the gray lines (e.g., gray 00
through gray 63) on the right of the graph indicate gray
levels of the data programmed to the pixel circuit cou-
pled to the previous pixel line.
[0045] For example, when the gray level of the data
programmed to the pixel circuit coupled to the previous
pixel line is "8" and the gray level of the data to be pro-
grammed to the pixel circuit coupled to the current pixel
line is 8 (i.e., a point where a curve meets the horizontal
axis), the time needed for data programming is almost
"0" since there is no difference between the voltage
state of the data line and the target voltage.
[0046] By contrast, the time needed for data program-
ming increases as the difference between the voltage
state of the data line and the target voltage increases
because the gray level of the data to be currently pro-
grammed becomes further away from the gray level of 8.
[0047] Also, the time needed for data programming is
inversely proportional to the magnitude of the data cur-
rent for driving the data line. As such, when the gray
level is to be lowered, the data current for driving the
data line is reduced, and hence, the data programming
time is increased. That is, as can be derived from FIG.
1, when the gray level is lowered (e.g., to near the black
level), the data voltage is changed so that is has a large
voltage range with a low driving current, and the data
programming time is increased.
[0048] In the following detailed description, only cer-
tain exemplary embodiments of the present invention
are shown and described, simply by way of illustration.
As those skilled in the art will realize, the described em-
bodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention. Accordingly, the drawings and description are
to be regarded as illustrative in nature, and not restric-
tive.
[0049] In the context of the present application, to
couple one thing to another refers to directly couple a
first thing to a second thing, or to couple a first thing to
a second thing with a third thing provided therebetween.
In addition, to clarify the present invention as shown in
the drawings, certain components which are not de-
scribed in the specification may be omitted, and like ref-
erence numerals indicate like components.
[0050] Hereinafter, a light emitting display and a driv-
ing method thereof according to exemplary embodi-
ments of the present invention will be described in detail
with reference to drawings. In exemplary embodiments
of the present invention, the light emitting display is de-

7 8



EP 1 610 293 A2

6

5

10

15

20

25

30

35

40

45

50

55

scribed as an organic light emitting diode (OLED). How-
ever, the present invention should not be limited to the
OLED display.
[0051] First, a light emitting display according to a first
exemplary embodiment of the present invention is de-
scribed in detail with reference to FIG. 2, which is a sim-
plified plan view of a light emitting display according to
a first exemplary embodiment of the present invention.
[0052] As shown in FIG. 2, the light emitting display
according to the first exemplary embodiment includes
display panel 100, data driver 200, scan driver 300,
emission control driver 400, and precharge unit 500.
[0053] Display panel 100 includes a plurality of data
lines Y1 to Yn arranged in a column direction, a plurality
of selection scan lines X1 to Xm and a plurality of emitting
scan lines Z1 to Zm arranged in a row direction, and a
plurality of pixel circuits 110. The selection scan lines X1
to Xm transmit selection signals for selecting pixels, and
the emitting scan lines Z1 to Zm transmit emit signals for
controlling an emit period of an organic light emitting el-
ement (or OLED). Pixel circuits 110 are formed at pixel
areas defined by data lines Y1 to Yn and selection scan
lines X1 to Xm.
[0054] Data driver 200 applies a data current Idata to
the data lines Y1 to Yn. Furthermore, data driver 200 ap-
plies a precharge current NIdata to the data lines Y1 to
Yn, the precharge current NIdata being N times the data
current Idata. Thus, data driver 200 includes a first cur-
rent source for generating the data current Idata and a
second current source for generating the precharge cur-
rent NIdata. The precharge current NIdata can be gener-
ated from the data current Idata by a current mirror circuit
or the like. The methods for generating the precharge
current are well known to a person of ordinary skill in the
art, and thus a detailed description of the method for
generating the precharge current is not given. However,
data driver 200 can alternatively supply the precharge
current NIdata and the data current Idata to the data lines
according to a control signal applied from an external
controller (not shown).
[0055] Scan driver 300 sequentially applies the selec-
tion signals to the selection scan lines X1 to Xm so as to
select pixel circuits 110. Emit control driver 400 sequen-
tially applies the emit signals to the emitting scan lines
Z1 to Zm so as to control light emission of the pixel cir-
cuits 110.
[0056] Scan driver 300, emit control driver 400 and/or
data driver 200 can be electronically coupled to the dis-
play panel 100, or can be installed as a chip by means
of a tape carrier package (TCP) attached and electron-
ically coupled to display panel 100. They can also be
installed as a chip on a flexible printed circuit (FPC) or
as a film attached and electronically coupled to display
panel 100. In addition, they can be directly installed on
a glass substrate of the display panel, or they can also
be replaced by a driving circuit on the same layer as that
of signal lines, data lines, and thin film transistors
(TFTs).

[0057] In the first exemplary embodiment of the
present invention, the precharge current NIdata corre-
sponding to N times the data current Idata is applied to
a data line Yj, before the data current Idata is applied to
a pixel circuit 110 coupled to the data line Yj and a se-
lection scan line Xi. Then, when the precharge current
NIdata is applied to the data line Yj, a low level selection
signal is applied to the pixel circuit 110 coupled to the
selection scan line Xi and to N-1 selection scan lines
Xi+1~Xi+N-1 of the pixel circuit 110 adjacent to the pixel
circuit in the column direction. Then, only the selection
signal applied to the selection scan line Xi is maintained
at a low level, and the data current Idata is applied to a
data line Yj. As such, the data line Yj is quickly pre-
charged by the precharge current NIdata, which is larger
than the data current Idata, and then the data current Idata
is applied to the data line Yj. Thus, a voltage correspond-
ing to the data current Idata is quickly supplied to and
charges the pixel circuit 110.
[0058] Hereinafter, referring to FIGs. 3, 4, 5A, and 5B,
the operation of the light emitting display according to
the first exemplary embodiment of the present invention
will be described in detail. For ease of description, N is
assumed to be 5, that is, the precharge current is as-
sumed to be 5 times that of the data current.
[0059] First, pixel circuit 110 of the light emitting dis-
play according to the first exemplary embodiment of the
present invention is described in detail with reference to
FIG. 3.
[0060] FIG. 3 is a simplified circuit diagram of a pixel
circuit in a light emitting display according to the first ex-
emplary embodiment of the present invention. FIG. 3
shows the pixel circuit coupled to the jth data line Yj, the
ith selection scan line Xi, and emitting scan line Zi.
[0061] As shown, pixel circuit 110 according to the first
exemplary embodiment of the present invention in-
cludes organic light emitting element OLED, transistors
T1, T2, T3 and T4, and capacitor C. Transistors T1, T2,
T3, and T4 are shown as PMOS transistors in FIG. 3,
but transistor types of the present invention are not re-
stricted to PMOS transistors. The transistors can be
TFTs which have a gate electrode, a drain electrode,
and a source electrode formed on the glass substrate
of display panel 100 as a control electrode and two main
electrodes, respectively.
[0062] In detail, the three electrodes (or terminals) of
transistor T1 are respectively coupled to the selection
scan line Xi, data line Yj, and the gate of transistor T3.
Transistor T1 transmits the data current Idata provided
by data line Yj to the gate of transistor T3 in response
to the selection signal provided by selection scan line
Xi. The source of transistor T3 is coupled to the supply
voltage VDD, and capacitor C is coupled between the
gate and source of transistor T3. Transistor T2 is cou-
pled between the drain of transistor T3 and data lines
Yj, and transistors T1 and T2 diode-connect transistor
T3 in response to the selection signal provided by se-
lection scan lines Xi. Transistors T1 and T2 may be di-
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rectly connected between the gate and drain of transis-
tor T3.
[0063] At this point, data current Idata is applied to data
line Yi, and selection signal (select[1] in FIG. 4) provided
by selection scan line Xi is converted to low level. Tran-
sistors T1 and T2 are turned on, and transistor T3 is di-
ode-connected. Then, data current Idata is applied to and
charges capacitor C, the gate voltage potential of tran-
sistor T3 is lowered, and current flows from the source
to the drain of transistor T3. When the voltage charge
on capacitor C is increased, and the drain current of
transistor T3 increases so as to be the same as data
current Idata, the charge on capacitor C is stopped, and
the voltage charge on capacitor C is stabilized. Thus, a
voltage corresponding to data current Idata provided by
data line Yj is charged on capacitor C.
[0064] Next, the selection signal (select [1] in FIG. 4)
provided by the selection scan line Xi is converted to a
high level, and the emit signal (emit[1] in FIG. 4) provid-
ed by the emitting scan line Zi is converted to a low level.
Then, transistors T1 and T2 are turned off, transistor T4
coupled between transistor T3 and the organic light
emitting element OLED is turned on, and the current
provided by transistor T3 is transferred to the organic
light emitting element OLED. The cathode of the organic
light emitting element OLED is coupled to a voltage
source VSS which is lower than a supply voltage VDD,
and the organic light emitting element OLED emits light
in response to the current supplied via transistor T4. The
current IOLED transmitted to the organic light emitting el-
ement OLED can be given in Equation 1 according to
the voltage charged on capacitor C connected to tran-
sistor T3.

where VGS is the voltage between the gate and the
source of transistor T3, VTH is a threshold voltage at
transistor T3, and β is a constant.
[0065] Next, referring to FIGs. 4, 5A, and 5B, the op-
eration of the light emitting display according to the first
exemplary embodiment of the present invention will be
further described in detail.
[0066] FIG. 4 is a driving timing diagram of a light emit-
ting display according to the first exemplary embodi-
ment of the present invention; FIG. 5A shows a current
supply state in the precharging stage; and FIG. 5B
shows a current supply state in the data programming
stage. In FIGs. 5A and 5B, five pixel circuits coupled to
the first selection scan line thru the fifth selection scan
line X1 to X5 and the five emitting scan lines Z1 to Z5 are
shown for convenience. In FIG. 4, and in FIGs. 5A and
5B, select[i] indicates a selection signal applied to the
selection scan line Xi, and emit[i] indicates an emit sig-
nal applied to the emitting scan line Zi. Reference nu-

Equation 1

IOLED=β
2
-----(VGS-VTH)2= Idata

merals Xi and Zi corresponding to the selection scan
lines and the emitting scan lines are omitted.
[0067] As shown in FIG. 4, when the data is pro-
grammed in the pixel circuit coupled to the first selection
scan line X1, low level selection signals select[1] to se-
lect [5] are supplied to the first thru fifth selection scan
lines X1 to X5, respectively. At the same time, data driver
200 applies the precharge current 5Idata to the data line
Yj so as to perform a precharge operation during a pre-
charge period Tp.
[0068] Transistors T1 and T2 of the pixel circuits 110
coupled to the selection scan lines X1 to X5 are turned
on in response to the low level selection signals select
[1] to select[5], and thus transistor T3 assumes a diode-
connected state. As such, as shown in FIG. 5A, the pre-
charge current 5ldata flows on the data line Yj. At this
point, when the ratio W/L (hereinafter, transistor size) of
the channel width W and channel length L of transistors
T3 in the five pixel circuits are the same, 1/5 of the pre-
charge current 5Idata provided by the data line Yj is re-
spectively supplied to the five pixel circuits. That is, the
data current is supplied to each of the five pixel circuits.
Then, the voltage VGS of Equation 1 is charged on ca-
pacitor C. That is, the precharge voltage from the gate
voltage VG to the gate-source voltage VGS is applied to
the data lines Yj. However, when the precharge period
Tp is short, the precharge voltage may not achieve a
suitable voltage which should be applied to the data
lines Yj by the data current Idata. However, the precharge
voltage 5Idata is larger than the data current Idata, and
thus a voltage corresponding to the data current Idata
can be applied to the data line Yj even though the pre-
charge period Tp is short.
[0069] Next, as shown in FIG. 4, the selection signal
select[1] applied to the first selection scan line X1 is
maintained at a low level, but the other selection signals
select[2] to select[5] are changed to the high level. At
the same time, data driver 200 applies the data current,
the 1/5 of the precharge current 5Idata, to the data line
Yj. Then, as shown in FIG. 5B, transistors T1 and T2
coupled to the first selection scan line X1 are turned on,
and the data current Idata is transmitted to transistor T3.
Thus, a voltage corresponding to the data current Idata
is charged on capacitor C of the pixel circuit coupled to
the first selection scan lineX1 so as to perform the data
programming operation. At this point, the precharge
voltage (the voltage corresponding to the data current
Idata) has been applied to the data line Yj by the previous
precharge operation, and thus a voltage corresponding
to the data current Idata can be quickly charged on ca-
pacitor C.
[0070] Then, when the data programming operation
is completed, the selection signal select[1] is turned to
a high level, and transistor T4 is turned on by the low
level of the emit signal emit[1] applied by the emitting
scan line Z1. Then, the current IOLED provided by tran-
sistor T3 is supplied to the organic light emitting element
OLED through transistor T4, and the organic light emit-
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ting element OLED emits light corresponding to the cur-
rent IOLED.
[0071] As such, when the emit operation of the pixel
circuit coupled to the first selection scan line X1 is per-
formed, the low levels of selection signals select[2] to
select[6] are applied to selection scan lines X2 to X6,
respectively. The precharge current 5Idata equal to 5
times the data current Idata, and corresponding to the
pixel circuit coupled to the selection scan line X2, is ap-
plied to the data line Yj so as to perform a precharge
operation on the pixel circuit coupled to the second se-
lection scan line X2. Then, the selection signals select
[3] to select[6] are converted to a high level after the
precharge operation, and a data current Idata corre-
sponding to the pixel circuit coupled to the selection
scan line X2 is applied to the data line Yj so as to perform
the data programming operation on the pixel circuit cou-
pled to the second selection scan line X2.
[0072] As such, in the first exemplary embodiment of
the present invention, before data is programmed in a
pixel circuit coupled to an ith selection scan line Xi, a
precharge current NIdata corresponding to 5 times the
data current Idata is applied to the pixel circuit when the
selection signal is applied to the ith to (i+-1)th selection
scan lines Xi to Xi+N-1. Then, if the sizes of transistors
T3 in pixel circuits arranged in the column direction are
the same, a current corresponding to 1/N of the pre-
charge current NIdata is supplied to N pixel circuits cou-
pled to the ith to (i+-1)th selection scan lines Xi to Xi+N-1
so as to perform a precharge operation. Next, when the
selection signal of the ith selection scan line Xi is main-
tained at a low level, the selection signals of the (i+1)th
to (i+-1)th selection scan lines Xi to Xi+N-1 turn to a high
level, while the data current Idata is applied to the data
line Yj so as to perform the data programming operation.
[0073] As such, the first exemplary embodiment of the
present invention can program data in the pixel circuit
by precharging a data line by means of a precharge cur-
rent which is larger than the data current before the data
is programmed. The data programming can be achieved
in a predetermined period of time.
[0074] Hereinafter, with respect to the selection signal
select[i] of FIG. 4, "precharge pulse" means a pulse that
is of a low level only during a precharge period, and "se-
lection pulse" means a pulse that is of a low level during
a precharge period and a data programming period.
Then, as shown in FIG. 4, a selection signal select[i] ap-
plied to the selection scan line Xi has one selection pulse
and at least one precharge pulse per cycle. In the se-
lection signal select[i], the interval of start time points of
two adjacent precharge pulses is the same as the inter-
val of starting points of a selection pulse and a pre-
charge pulse adjacent to the selection pulse. Further-
more, the selection signal select[i] has a number of pre-
charge pulses corresponding to the number of pixels
used in the precharge, excluding the pixel to which data
is programmed. In addition, the precharge period Tp is
the same as the width of the precharge pulse.

[0075] Hereinafter, a driver for generating the above
driving waveform is described in detail with reference to
FIG. 6 thru FIG. 25.
[0076] In the exemplary embodiments of the present
invention, a selection signal is generated by combining
an output signal from a shift register for generating a
precharge pulse and an output signal from a shift regis-
ter for generating a selection pulse. Hereinafter, a par-
ticular shift register for generating the precharge pulse
is described in detail.
[0077] Furthermore, in exemplary embodiments of
the present invention, the number of selection scan lines
X1 to Xm is m, and a selection signal select[i] with four
precharge pulses is described, if not particularly men-
tioned to the contrary. That is, four neighboring pixel cir-
cuits are used in the precharge of a pixel circuit for data
programming.
[0078] FIG. 6 shows a scan driver in a light emitting
display according to a second exemplary embodiment
of the present invention, and FIG. 7 is a signal timing
diagram of a scan driver according to a third exemplary
embodiment of the present invention.
[0079] As shown in FIG. 6, scan driver 300 of the sec-
ond exemplary embodiment of the present invention in-
cludes two shift registers 310 and 320, and m NOR
gates NOR11 to NOR1m.
[0080] As shown in FIG. 6 and FIG. 7, shift register
310 receives clock signal VCLK11 and a starting signal
VSP11, shifts output signals out11[1] to out11[4m-3] by
half of a cycle of clock signal VCLK11, and sequentially
provides the shifted output signals. The output signal
out11[i] has four high level pulses in one cycle. The width
of the high level pulse is the same as the half clock cycle
of clock signal VCLK11, and the cycle of the high level
pulse is twice the clock cycle of clock signal VCLK11. At
this point, the precharge period Tp is determined by the
width of the high level pulse. In addition, the (4i-3)th out-
put signal out11[4i-3] of the output signals out11[1] to
out11[4m-3] becomes an input signal scan11[i] of the ith
NOR gate NOR1i, i being an integer from 1 to m.
[0081] Shift register 320 receives clock signal
VCLK12 and starting signal VSP12, shifts output signals
scan12[1] to scan12[m] having one high level pulse by
a half of a clock cycle of clock signal VCLK12, and se-
quentially provides the shifted output signals. The width
of the high level pulse of the output signal scan12[i] is
the same as the half clock cycle of clock signal VCLK12,
and the clock cycle of clock signal VCLK12 is four times
the clock cycle of clock signal VCLK11. A start time point
of the high level pulse in the output signal scan12[i] is
half of a clock cycle of clock signal VCLK12 away from
a start time point of the last high level pulse in the output
signal scan11[i].
[0082] NOR gate NOR1i performs a NOR operation
on the output signal scan11[i] of shift register 310 and
the output signal scan12[i] of shift register 320, and out-
puts the selection signal select[i]. The output signal se-
lect[i] of NOR gate NOR1i has a low level by virtue of the
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NOR operation when at least one of two output signals
scan11[i] and scan12[i] has a high level. Thus, the out-
put signal select[i] has four low level pulses (precharge
pulse) and then one low level pulse (selection pulse) in
one cycle as shown in FIG. 7. Thus, as shown in FIG. 4
and FIG. 7, the selection signal select[i] applied to the
selection scan line Xi can be generated as the output
signal of the NOR gate NOR1i.
[0083] Next, shift registers 310 and 320 for generating
the output signals out11[i], scan11[i], and scan 12[i] ex-
plained in FIG. 6 and FIG. 7 are described with reference
to FIGs. 8A to 13B.
[0084] FIG. 8A is a simplified circuit diagram of a first
shift register in the scan drive of FIG. 6, FIG. 8B is a
simplified diagram of a flip-flop used in the shift register
in FIG. 8A, and FIG. 9 is a timing diagram for an output
signal of the flip-flop and an output signal of a NOR gate
used in the shift register in FIG. 8A. More specifically,
FIG. 8A is a simplified circuit diagram of shift register
310 in the scan driver of FIG. 6; FIG. 8B is a simplified
diagram of a flip-flop used in the shift register in FIG.
8A; and FIG. 9 is a timing diagram for an output signal
of the flip-flop and an output signal of the NOR gate used
in the shift register of FIG. 8A. In FIGs. 8A and 8B,
VCLK11b indicates an inverted clock signal VCLK11.
However, VCLK11b is omitted in the signal timing dia-
gram of FIG. 7 and FIG. 9.
[0085] As shown in FIG. 8A, shift register 310 includes
(4m-2) flip-flops FF11 to FF1(4m-2) and (4m-3) NOR gates
NOR21 to NOR2(4m-3). The output signals of each NOR
gate NOR2k become the output signals out11[k] of shift
register 310, k being an integer from 1 to (4m-3).
[0086] In FIG. 8A, the input signal of the first flip-flop
FF11 is the start signal VSP11 of FIG. 7 and FIG. 9, and
the output signal SRk of the kth flip-flop FF1k is the input
signal of the (k+1)th flip-flop FF1(k+1). The kth NOR gate
NOR2k performs a NOR operation on the output signal
SR1k of the kth flip-flop FF1k and the output signal
SR1(R+1) of the (k+1)th flip-flop FF1(R+1) so as to gener-
ate the input signal out11[k].
[0087] The flip-flop FF1k outputs input signal in as it is
inputted when clock clk is at a high level, but the flip-flop
FF1k latches the input signal in inputted when the clock
clk was at a high level, and outputs the resultant signal.
Furthermore, the clock clk is inverted in the two adjacent
flip-flops FF1k and FF1(k+1), and output signal SR1(R+1)
of the flip-flop FF1(k+1) is the output signal SR1k of the
flip-flop FF1k shifted by half of a clock cycle of clock sig-
nal VCLK1. That is, the clock signals VCLK11 and
VCLK11b are inputted to the two flip-flops FF1k and
FF1(k+1) in the opposite direction.
[0088] In detail, in FIG.8A, the flip-flop FF1k which is
located at an odd-numbered position in the column di-
rection receives the clocks VCLK11 and VCLK11b as
inner clocks clk and clkb, respectively. The flip-flop FF1k
which is located at an even-numbered position in the
column direction receives the clocks VCLK11 and
VCLK11b as inner clocks clkb and clk, respectively. The

starting signal VSP11, which is an input signal in of flip-
flop FF11, has four low level pulses in one cycle. The low
level pulse corresponds to a high level of the clock
VCLK11 per two clocks VCLK11 of the interval. Then,
the flip-flops FF11 to FF1(4m-2) can shift output signals
SR1 to SR4m-2 having four low level pulses per cycle by
half of a clock cycle of clock VCLK11, and sequentially
output the output signals.
[0089] The kth NOR gate NOR2k performs a NOR op-
eration on output signals SRk and SR k+1 of the flip-flops
FF1k and FF1(k+1), respectively, and thus the kth NOR
gate NOR2k outputs a high level pulse when both output
signals SRk and SR k+1 are at a low level. The output
signal SRk+1 is the output signal SRk shifted by half of
a clock cycle of clock VCLK11. Thus, as shown in FIG.
9, the output signal out11[k] of the NOR gate NOR2k
has a high level pulse in half of a cycle of clock VCLK11.
The output signal out11[k+1] of NOR gate NOR2(k+1) is
the output signal out11[k] of NOR gate NOR2k shifted
by half of a clock cycle of clock VCLK11. The (4i-3)th
output signal out11[4i-3] of output signals out11[1] to
out11[4m-3] of NOR gates NOR21 to NOR2(4m-3) is se-
lected as a final output signal scan11 [i] of shift register
310, i being an integer from 1 to m.
[0090] Next, referring to FIG. 8B, one example of flip-
flop FF1k used in shift register 310 of FIG. 8A is de-
scribed.
[0091] As shown in FIG. 8B, the flip-flop FF1k includes
clock inverter 311a located at the input terminal, inverter
311b forming a latch, and clock inverter 311c. When
clock clk is at a high level, clock inverter 311a inverts
the input signal in and outputs the resultant signal, while
inverter 311b inverts the output signal of clock inverter
311a and outputs the resultant signal. When clock clk is
at a low level, the output of clock inverter 311a is cut off,
the output of inverter 311b is inputted to clock inverter
311c, and the output of clock inverter 311c is inputted to
inverter 311b to form a latch. Then, the output signal of
inverter 311b becomes the output signal of the flip-flop
FF1k. As such, the flip-flop FF1k outputs the input signal
in, as it is inputted when clock clk is at a high level, and
the flip-flop FF1k latches the input signal in, inputted
when the clock clk was at a high level, and outputs the
resultant signal.
[0092] Next, the construction and operation of shift
register 320 of FIG. 6 is described with reference to FIG.
10, which is a simplified circuit diagram of a second shift
register in the scan driver of FIG. 6. FIG. 10 shows a
simplified circuit diagram of shift register 320. In FIG.10,
VCLK12b indicates an inverted signal of clock VCLK12.
However, VCLK11b is omitted in the signal timing dia-
gram of the FIG. 7.
[0093] As shown in FIG. 7, shift register 320 shifts a
high level pulse by half of a clock cycle of clock VCLK12
and outputs the resultant signal, as does shift register
310. The high level pulse has a width of half of a clock
cycle of clock VCLK12. Thus, a shift register having the
same function as the shift register 310 can be used.
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Hereinafter, the difference between the two shift regis-
ters 310 and 320 is described. As shown in FIG. 7, the
clock cycle of clock VCLK12 is four times the clock cycle
of clock VCLK11.
[0094] As shown in FIG. 10, shift register 320 has the
same construction as the shift register 310, excluding
the number of flip-flops and NOR gates, as well as the
start signal and clock used.
[0095] In detail, shift register 320 includes (m+1) flip-
flops FF21 to FF2(m+1), and m NOR gates NOR31 to
NOR3m. An output signal of each NOR gate NOR3i be-
comes the output signal scan12[i] of shift register 320,
i being an integer from 1 to m. An input signal of a first
flip-flop FF21 is a starting signal VSP12 of FIG. 7, and
an output signal of the ith flip-flop FF1i becomes the input
signal of the (i+1)th flip-flop FF2(i+1). The ith NOR gate
NOR3i performs a NOR operation on the output signal
of the ith flip-flop FF2i and the output signal of (i+1)th
flip-flop FF2(i+1), and outputs the resultant signal
scan12[i].
[0096] The flip-flop FF2i which is located at an odd-
numbered position in the column direction in FIG. 10 re-
ceives the clocks VCLK12 and VCLK12b as inner clocks
clk and clkb, respectively. The flip-flop FF2i which is lo-
cated at an even-numbered position in the column di-
rection receives the inverted clocks VCLK12 and
VCLK12b as inner clocks clk and clkb, respectively. The
starting signal VSP12 is established so as to have one
low-level pulse when the clock VCLK12 is at a high level.
Furthermore, a start time point of the high level pulse in
the output signal scan12[i] is established so as to be half
of a clock cycle of clock VCLK12 away from a start time
point of the last high level pulse in the output signal
scan11[i] of shift register 310. As such, shift register 320
shifts output signals scan12[1] to scan12[m] by half of
a clock cycle of clock VCLK12 and outputs the resultant
signal. The output signals scan12[1] to scan12[m] have
a high level pulse, the cycle of which is half of a clock
cycle of clock VCLK12.
[0097] The ith NOR gate NOR1i of scan driver 300
performs a NOR operation on the ith final output signal
scan11[i] and the ith output signal scan12[i] of shift reg-
ister 320, and outputs the resultant signal. Thus, the se-
lection signal select[i] may include four precharge puls-
es and a selection pulse.
[0098] As such, in FIG. 6 thru FIG. 10, the width of the
selection pulse is four times the width of a precharge
pulse. However, scan driver 300 of FIG. 6 thru FIG. 10
may generate selection signals having different pre-
charge pulse widths.
[0099] As mentioned above, the width of the pre-
charge pulse is determined by the output of the flip-flop
FF1k, and thus a low level pulse of the output signal SRk
of the flip-flop FF1k is assumed to have the narrowest
width so as to lower the frequency of the clock VCLK11.
That is, the width of the low level pulse of the output
signal SRk of the flip-flop FF1k is assumed to be the
same as the width of one clock cycle VCLK11.

[0100] Under the above assumption, a cycle of a low
level pulse of the output signal SRk of the flip-flop FF1k
is always n times the width, n being an integer of more
than 2. Then, a cycle of a high level pulse in the output
signal out11[k] of the NOR gate NOR2k becomes 2n
times the width (that is, an even number of times more
than 4). Thus, the width of the precharge pulse in the
output signal scan11[i] is always 1/2n times the cycle.
When a clock cycle of clock VCLK12 is 2n times a clock
cycle of clock VCLK11, the width of selection pulse can
be 2n times the width of the precharge pulse, and the
interval by which the selection pulse is shifted may be
the same as the cycle of the precharge pulse. The output
signal out11[k] of shift register 310 is shifted by half of
a clock cycle of clock VCLK11 and is outputted. Thus,
the total [2n3i-(2n-1)]th output signal out[2n3i-(2n-1)]
is selected as the final output signal scan11[i] of shift
register 310.
[0101] Next, an exemplary embodiment wherein the
width of a selection pulse may be an even number of
times, or less than at most 3 times, the width of a pre-
charge pulse is described in detail with reference to FIG.
11 and FIG. 12.
[0102] FIG. 11 is a simplified circuit diagram of a first
shift register in the scan driver according to the third ex-
emplary embodiment of the present invention, and FIG.
12 is a signal timing diagram of the scan driver according
to the third exemplary embodiment of the present inven-
tion. More specifically, FIG. 11 shows a simplified circuit
diagram of shift register 310' according to a third exem-
plary embodiment of the present invention, and FIG. 12
shows a signal timing diagram of a scan driver according
to the third exemplary embodiment. In FIG.11,
VCLK11b' indicates an inverted signal of clock VCLK11'.
However, VCLK11b' is omitted in the signal timing dia-
gram of FIG. 12. Furthermore, for ease of description,
a cycle of the precharge pulse is three times the width
in the third exemplary embodiment of the present inven-
tion. The construction and operation of shift register 320
and NOR gates NOR11 to NOR1m may be the same as
those in the second exemplary embodiment, and thus
the descriptions for those are omitted here.
[0103] As shown in FIG. 11, shift register 310' includes
(3m-2) flip-flops FF31 to FF3(3m-2). Output signals of
each of the flip-flops FF31 to FF3(3m-2) become the out-
put signals out11[1]' to out11[3m-2]' of shift register 310'.
[0104] The flip-flop FF3k receives the clock signals
VCLK11' and VCLK11b' as inner clocks clk and clkb, re-
spectively. The flip-flop FF3k receives an input signal
when clock clk is at a low level, while the flip-flop FF3k
outputs an input signal latched in a previous clock clk
cycle. The flip-flop FF3k latches the signal inputted at a
low level, and outputs the resultant signal when clock
clk is at a high level. As a result, the flip-flop FF3k delays
the signal inputted at a low level of clock clk by half of a
clock cycle of clock clk, and outputs the resultant signal
during one clock cycle of clock clk.
[0105] As shown in FIG. 12, the output signal out11
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[1]' of the flip-flop FF31 has four high level pulses per
cycle. The width of the high level pulse is the same as
a clock cycle of clock VCLK11', and the cycle is three
times the width. A start signal VSP11', which is an input
signal in of the flip-flop FF31, has three high level pulses
per cycle. This high level pulse corresponds to a low lev-
el of clock VCLK11' per three clocks VCLK11'. Then, the
flip-flop FF3k shifts the output signal out11[k]' having four
high level pulses per cycle by one clock cycle of clock
VCLK11', and sequentially outputs the resultant signals.
The (3i-2)th output signal out11[3i-2]' of output signals
out11[k]' of the flip-flop FF3k is selected as the final out-
put signal scan11[i]', i being an integer from 1 to m.
[0106] As such, when the width of the high level pulse
is established to be one clock cycle of clock VCLK11' in
the output signal scan11[i]' of shift register 310', a cycle
of the high level pulse can be established to be more
than twice the width of the high level pulse (three times
in FIG. 12). Since the high level pulse corresponds to a
precharge pulse in the output signal scan11[i]', the width
Tp of the precharge pulse is always 1/n times (1/3 times
in FIG. 11) the cycle, n being an integer of more than 2.
When a clock cycle of clock VCLK12 of the shift register
320 is established to be 2n times (six times in FIG. 11)
the clock VCLK11' of shift register 310', the width of the
selection pulse may be n times (three times in FIG. 11)
the width of the precharge pulse, while the selection
pulse may be shifted by an interval of the cycle of the
precharge pulse.
[0107] When a cycle of the high level pulse is n times
the width in output signal out11[k]' of shift register 310',
a total of [n3m-(n-1)] output signals out11[k]' are re-
quired in shift register 310'. The [n3i-(n-1)]th output sig-
nal out1[n3i-(n-1)]' of the latter output signals becomes
the final output signal scan11[i] of shift register 310'.
[0108] As such, when the cycle of the precharge pulse
is established to be an odd number of times or less than
3 times the width, shift register 310' can be used accord-
ing to the third exemplary embodiment. Shift register
310', according to the third exemplary embodiment, can
be used when the cycle of the precharge pulse is an
even number of times of more than four times the width.
However, its construction becomes complicated and the
frequency of the clock VCLK11' is increased in compar-
ison with shift register 310 as described in the second
exemplary embodiment.
[0109] Next, one example of a flip-flop used in the shift
register of FIG. 11 is described with reference to FIGs.
13A and 13B.
[0110] FIGs. 13A and 13B show respective simplified
diagrams of the flip-flops used in the shift register of FIG.
11. The flip-flop FF3k of FIG. 13A and FIG. 13B is formed
as a master/slave type of latch. Clocks VCLK11' and
VCLK11b' are inputted to inner clocks clk and clkb, re-
spectively, of the flip-flop FF3k.
[0111] As shown in FIG. 13A, in master latch 313,
PMOS transistor 313a located in the input terminal
transfers the input signal in to inverter 313b in response

to a low level of one clock cycle of clock clk, and inverter
313b inverts the output signal of PMOS transistor 313a
and outputs the resultant signal as an output signal of
master latch 313. Furthermore, inverter 313c inverts the
output signal of inverter 313b, and outputs the resultant
signal. PMOS transistor 313d transfers the output signal
of inverter 313c to inverter 313b in response to a low
level of the clock clk, that is, a high level of one clock
cycle clkb. In other words, master latch 313 inverts the
input signal inputted during a low level of the clock clk,
and outputs the resultant signal during one clock cycle
of clock clk.
[0112] Next, in slave latch 314, PMOS transistor 314a
located at the input terminal transfers the output signal
of master latch 313 to inverter 314b in response to a low
level of an inverted clock clkb, and inverter 314b inverts
the output signal of PMOS transistor 314a and outputs
the resultant signal as an output signal of slave latch
314. Furthermore, inverter 314c inverts the output signal
of inverter 314b and outputs the resultant signal, and
PMOS transistor 314d transfers the output signal of in-
verter 314c to inverter 314b in response to a low level
of the clock clk. That is, slave latch 314 inverts the output
signal of master latch 313 during a high level of the clock
clk, and outputs the resultant signal during one clock cy-
cle of clock VCLK1.
[0113] Therefore, the flip-flop FF3k of FIG. 13A may
delay the input signal inputted during a low level of the
clock VCLK11' by half of a clock cycle of clock VCLK11',
and outputs the resultant signal during one clock cycle
of clock VCLK11'.
[0114] In contrast with FIG. 13A, a master and a slave
of the flip-flop FF3k may be formed with the same con-
struction as the flip-flop of FIG. 8B, as shown in FIG.
13B. At this time, master latch 315 uses the clocks clk
and clkb in a method contrasted with the flip-flop in FIG.
8B, and slave latch 316 uses the clocks clk and clkb in
the same method as the flip-flop in FIG. 8B.
[0115] Master latch 315 outputs the input signal in in-
putted during a low level of the clock clk during one clock
cycle, and slave latch 316 outputs the output signal of
master latch 315 during a high level of the clock clk dur-
ing one clock cycle of clock clk. Thus, the flip-flop FF3k
of FIG. 13B delays the input signal in during a low level
of the clock VCLK11' by half of a clock cycle of clock
VCLK11', and outputs the resultant signal during one
clock cycle of clock VCLK11'.
[0116] As explained above, scan drivers 300 accord-
ing to the second and third exemplary embodiments
shift a first output signal having a high level pulse cor-
responding to the precharge pulse by an interval corre-
sponding to the width of the high level pulse, and se-
quentially output the resultant signal. Scan drivers 300
select a signal shifted by a predetermined interval cor-
responding to the cycle of the high level pulse of the first
output signals, and use the signal as the precharge
pulse.
[0117] FIG. 14 shows a scan driver according to a
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fourth exemplary embodiment of the present invention,
and FIG. 15 is a signal timing diagram of the scan driver
according to the fourth exemplary embodiment of the
present invention.
[0118] As shown in FIG. 14, scan driver 300' accord-
ing to the fourth exemplary embodiment includes: three
shift registers 330, 340, and 350; a plurality of XOR
gates XOR11 to XOR1m; and a plurality of NOR gates
NOR41 to NOR4m.
[0119] As shown in FIG. 14 and FIG. 15, shift register
330 receives a clock signal VCLK21 and a starting sig-
nal VSP21, shifts output signals out21[1] to out21[m] by
one clock cycle of clock VCLK21, and sequentially out-
puts the resultant signal. The output signal out21[i] in-
cludes two high level pulses in one cycle. In the high
level pulse, its width is the same as a period Tc1 of the
clock VCLK21, and its period is twice the period Tc1 of
the clock VCLK21, i being an integer from 1 to m.
[0120] Shift register 330 receives a clock signal
VCLK22 and a starting signal VSP22, and shifts output
signals out22[1] to out22[m] by one cycle of clock
VCLK22, and sequentially outputs the resultant signal.
The clock VCLK22 has the same cycle Tc1 as the clock
VCLK21, and is the signal for the clock VCLK21 to be
shifted by the precharge period Tp. The output signal
out22[i] also has two high level pulses in one cycle. The
width of the high level pulse is the same as the clock
cycle of clock VCLK22, and the cycle of the high level
pulse is twice the clock cycle of clock VCLK22, i being
an integer from 1 to m. The output signal out22[i] of shift
register 340 is the signal for the output signal out21[i] of
shift register 330 to be shifted by the precharge period
Tp.
[0121] Each XOR gate XOR1i performs an XOR op-
eration on the output signal out21[i] of shift register 330
and the output signal out22[i] of shift register 340, and
outputs the resultant output signal scan21[i]. The output
signal scan21[i] assumes a high level when one of the
two output signals out21[i] and out22[i] is at a high level
by virtue of the XOR operation. Since the output signal
out22[i] is the signal for the output signal out21[i] to be
shifted by the precharge period Tp, the output signal
scan21[i] has four high level pulses in one cycle when
the precharge period Tp is shorter than one clock cycle
of clock VCLK21. The output signal scan21[i+1] of the
XOR gate XOR1(i+1) becomes a signal for the previous
output signal scan21[i] to be shifted by one clock cycle
of clock VCLK21, and three of four high level pulses of
the output signal scan21[i+1] correspond to the high lev-
el pulses of the output signal scan21[i].
[0122] Shift register 350, like shift register 320 of FIG.
6, receives a clock signal VCLK23 and a starting signal
VSP23, shifts the output signals scan22[1] to scan22[m]
having the high level pulse by half of a clock cycle of
clock VCLK23, and sequentially outputs the resultant
signals. The clock cycle of clock VCLK23 is twice the
clock cycle of clock VCLK21. The start time point of the
high level pulse in the output signal scan22[i] is half of

a clock cycle of clock VCLK21 away from a start time
point of the last high level pulse in the output signal
scan21[i].
[0123] NOR gate NOR4i performs a NOR operation
on the two output signals scan21[i] and scan22[i], and
outputs a selection signal select[i] as does NOR gate
NOR1i of FIG. 6. The width and cycle of the precharge
pulse are the same as the width and cycle, respectively,
of the high level pulse of the output signal scan21[i], and
the width of the selection pulse is the same as the width
of the high level pulse of the selection signal scan2[i].
Thus, as shown in FIG. 4 and FIG. 15, the selection sig-
nal select[i] applied to a selection scan line Xi can be
generated from the output signal of NOR gate NOR4i.
[0124] Next, shift registers 330, 340, and 350 for gen-
erating the output signals out21[i], out22[i], and scan22
[i], respectively, explained in FIG. 14 and FIG. 15, are
described in detail with reference to FIG. 16.
[0125] FIG. 16 is a simplified circuit diagram of a first
shift register in the scan driver of FIG. 14. More specif-
ically, FIG. 16 is a simplified circuit diagram of the shift
register 330 of FIG. 14. VCLK21b indicates an inverted
version of clock signal VCLK21 in FIG. 16. Shift registers
330 and 340 have the same types of output signals, and
thus they may have the same construction or shift reg-
ister. Thus, hereinafter, the shift register 330 is mainly
described.
[0126] As shown in FIG. 16, shift register 330 of FIG.
16 includes m flip-flops FF41 to FF4m, and the output
signal of each flip-flop FF4i become the output signal
out21[i] of shift register 330, i being an integer from 1 to
m.
[0127] In FIG. 16, an input signal of a first flip-flop FF41
is the starting signal VSP21 of FIG. 15, and an input sig-
nal in of the (i+1)th flip-flop FF4(i+1) is the output signal
out21[i] of the ith flip-flop FF4i. The flip-flop FF4i receives
the clock signal VCLK21 and VCLK21b as inner clocks
clk and clkb, respectively. The flip-flop FF4i delays the
signals inputted during a low level of the clock clk by half
of a clock cycle of clock clk and outputs the resultant
signal, as do the flip-flops described in FIGs. 11, 13A,
and 13B.
[0128] As shown in FIG. 15, the output signal out21[i]
of the flip-flop FF4i has two high level pulses in one cy-
cle, the width of the high level pulse is the same as the
clock cycle VCLK21, and the cycle of the high level pulse
is twice the clock cycle of clock VCLK21. The starting
signal VSP21 and the input signal in of the flip-flop FF41
have two high level pulses in one cycle, and the high
level pulses correspond to the low level of the clock
VCLK21 per two clock intervals of clock VCLK21. The
flip-flops FF41 to FF4m shift the output signals out21[1]
to out21[m] having two high level pulses by one clock
cycle of clock VCLK21, and sequentially output the re-
sultant signal.
[0129] Further, shift register 340 has the same con-
struction as shift register 330, the clock signal VCLK22
and the starting signal VSP22 are signals that represent
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the clock signal VCLK21 and the starting signal VSP21,
respectively, shifted by the precharge period (Tp), and
they are inputted to shift register 340. Then, as shown
in FIG. 15, shift register 340 sequentially outputs the sig-
nal out22[i] such that the output signal out21[i] is shifted
by the precharge period (Tp).
[0130] As shown in FIG. 7 and FIG. 14, the output sig-
nal scan22[i] of shift register 350 is the same as the out-
put signal scan12[i] of shift register 320 in FIG. 10. Thus,
when the clock signal VCLK23 and a starting signal
VSP23 of FIG. 14 are inputted to shift register 320 in
FIG. 10, the output signal scan22[i] of shift register 350
can be generated.
[0131] Furthermore, other numbers of precharge
pulses, in addition to four, may be generated by applying
scan driver 300' of the fourth exemplary embodiment.
[0132] For example, when the precharge pulse is 2n,
n high level pulses may be generated in the output sig-
nals out21[i] and out22[i] of shift registers 330 and 340,
and the cycle of the high level pulse may be twice the
width. In particular, when the precharge pulses are two,
scan driver 300' can be embodied by the shift register
320 of FIG. 10. Hereinafter, such an exemplary embod-
iment is described with reference to FIG. 17 and FIG. 18.
[0133] FIG. 17 is a simplified circuit diagram of a first
shift register in the scan driver according to a fifth ex-
emplary embodiment of the present invention, and FIG.
18 is a signal timing diagram of the scan driver according
to the fifth exemplary embodiment of the present inven-
tion. In FIG. 17 and FIG. 18, out21[i]', VCLK21' and
VSP21' indicate an output signal, a clock signal and a
starting signal, respectively, of shift register 330', and
out22[i]', VCLK22', and VSP22' indicate an output sig-
nal, a clock signal and a starting signal, respectively, of
shift register 340, i being an integer from 1 to m.
[0134] As shown in FIG. 17, shift register 330' in-
cludes flip-flops FF51 to FF5(m+1) and m NOR gates
NOR51 to NOR5m. The flip-flops FF51 to FF5(m+1) and m
NOR gates NOR51 to NOR5m are substantially the same
as flip-flops FF31 to FF3(m+1) and m NOR gates NOR31
to NOR3m of FIG. 10, and thus descriptions thereof are
omitted. Furthermore, shift register 340' has the same
construction as shift register 330', and VCLK22' and
VSP22' are inputted as clock and starting signals, re-
spectively.
[0135] The clocks VCLK21' and VCLK22' inputted to
shift registers 330' and 340' have the same cycle as the
clock VCLK23 of shift register 350. The starting signals
VSP21' and VSP22' of shift registers 330 and 340 have
a low level pulse, while the clocks VCLK21' and
VCLK22' are at a high level.
[0136] As shown in FIG. 18, the output signals out21
[i]' and out22[i]' having high level pulses are shifted by
half of a clock cycle of clock VCLK23. The width of the
high level pulse corresponds to half of a clock cycle of
clock VCLK23. The construction and operation of the
scan driver can be easily understood from the above de-
scriptions, and thus the detailed description is omitted.

[0137] As such, the construction of a scan driver can
be simplified by using the shift register of FIG. 10 as shift
registers 330', 340' and 350 of the scan driver. Further-
more, the clock cycles of clocks VCLK21' and VCLK22'
are longer than the clock cycle of FIG. 15, and thus the
frequency can be reduced.
[0138] As mentioned above, scan driver 300' accord-
ing to the fourth and fifth exemplary embodiments of the
present invention sequentially outputs a first output sig-
nal having high level pulses. The number of the high lev-
el pulses is one-half the number of the precharge puls-
es, or a larger number than one-half the number of the
precharge pulses by 1. The cycle of the high level pulse
is twice the width. Scan driver 300' sequentially outputs
a second output signal for the first output signal to be
shifted by the precharge period, and generates a pulse
corresponding to the precharge pulse, while the first out-
put signal and the second output signal have different
levels from each other.
[0139] FIG. 19 shows scan driver according to a sixth
exemplary embodiment of the present invention, and
FIG. 20 is a signal timing diagram of the scan driver ac-
cording to the sixth exemplary embodiment of the
present invention.
[0140] As shown in FIG. 19, scan driver
300" according to the sixth exemplary embodiment of
the present invention includes two shift registers 360
and 370, and a plurality of NOR gates NOR61 to NOR6m
and NOR71 to NOR7m.
[0141] As shown in FIG. 18 and FIG. 19, shift register
360 receives a clock signal VCLK31 and a starting sig-
nal VSP31, and shifts the output signals out31[1] to
out31[m] by half of a clock cycle of clock VCLK31, and
sequentially outputs the resultant signal. The output sig-
nal out31[i] has one low-level pulse in one cycle, and
the width of the low-level pulse is twice the clock cycle
of clock VCLK31, i being an integer from 1 to m.
[0142] NOR gate NOR5i performs a NOR operation
on a precharge control signal PC and the output signal
out31[i] of shift register 360, and outputs the output sig-
nal scan31[i]. As shown in FIG. 20, the precharge con-
trol signal PC has a low-level pulse in a predetermined
cycle. The width Tp of the low-level pulse is the same
as the precharge period, and the cycle of the precharge
control signal PC corresponds to half of a clock cycle of
clock VCLK31. As such, the width of the low-level pulse
of the output signal out31[i] becomes four times the cy-
cle of the precharge control signal PC, and the four low-
level pulses of the precharge control signal PC corre-
spond to the output signal out31[i].
[0143] NOR gate NOR6i outputs a high-level pulse
when both the precharge control signal PC and the out-
put signal out31[i] are at a low level, and thus the output
signal scan31[i] of the NOR gate NOR6i has four high-
level pulses in one cycle. The width and cycle of the
high-level pulse are the same as the width and cycle,
respectively, of the precharge control signal PC, and the
precharge pulse may be generated by the high-level
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pulse. Furthermore, an output signal out31[i+1] is the
signal for the output signal out31[i] to be shifted by half
of a clock cycle of clock VCLK31, and thus the output
signal scan31[i+1] of NOR gate NOR6(i+1) is the signal
for the output signal scan31[i] to be shifted by half of a
clock cycle of clock VCLK31. That is, the three pulses
of four high-level pulses of the output signal scan31[i+1]
correspond to the high-level pulse of the output signal
scan31[i].
[0144] Shift register 370 receives a clock signal
VCLK32 and a starting signal VSP32, shifts the output
signals scan32[1] to scan32[m] by half of a clock cycle
of clock VCLK31, and sequentially outputs the resultant
signal. The output signals scan32[i] to scan32[m] have
one high-level pulse in one cycle. The width of the high-
level pulse of the output signal scan32[i] is υ times the
clock cycle of clock VCLK32, and the cycle of the clock
VCLK32 is the same as that of the clock VCLK31. The
start time point of the high-level pulse in the output sig-
nal scan32[i] is half of a clock cycle of clock VCLK32
away from a start time point of the last high-level pulse
in the output signal scan31[i].
[0145] NOR gate NOR7i performs a NOR operation
on an output signal scan32[i] of shift register 360 and
an output signal scan 31[i] of NOR gate NOR6i, and out-
puts a selection signal select[i]. The width and cycle of
the precharge pulse are the same as the width and cy-
cle, respectively, of the high-level pulse of the output sig-
nal scan31[i], and the width of the selection pulse is the
same as the width of the high-level pulse of the output
signal scan31[i].
[0146] Next, shift registers 360 and 370 for generating
the output signals out31[i] and scan32[i] described in
FIG. 19 and 20 are described in detail with reference to
FIG. 21 to FIG. 25.
[0147] FIG. 21 is a simplified circuit diagram of a first
shift register in the scan drive of FIG. 19. In FIG. 21,
VCLK31b indicates an inverted version of a clock signal
VCLK31, but VCLK31b is not shown in the signal timing
diagram of the FIG. 20.
[0148] As shown in FIG. 21, shift register 360 includes
m flip-flops FF61 to FF6m, and output signals of each
flip-flop FF6i become an output signal out31[i] of shift
register 360, i being an integer from 1 to m. In FIG. 20,
an input signal of a first flip-flop FF61 is the start signal
VSP31 of FIG. 19, and an output signal out31[i] of the
ith flip-flop FF6i becomes an input signal of the (i+1)th
flip-flop FF6(i+1).
[0149] The flip-flop FF6i outputs an input signal in as
it is inputted when a clock clk is at a high level, but the
flip-flop FF6i latches the input signal in inputted when
the clock clk was at a high level, and outputs the result-
ant signal as does the flip-flop of FIGs. 8A and 8B. Fur-
thermore, the clock clk is inverted between two adjacent
flip-flops FF6i and FF6(i+1), as does the shift register of
FIG. 8A.
[0150] In FIG. 20, the flip-flop FF6i which is located at
an odd-numbered position in the column direction re-

ceives clocks VCLK31 and VCLK31b as inner clocks clk
and clkb, respectively. The flip-flop FF6i which is located
at an even-numbered position in the column direction
receives clocks VCLK31 and VCLK31b as inner clocks
clk and clkb, respectively. The starting signal VSP31,
which is the input signal in of flip-flop FF61, has a low
level pulse in two clock cycles when the clock VCLK31
is at a high level. Then, the flip-flops FF61 to FF6m can
shift output signals out31[1] to out31[m] having low-level
pulses in two clock cycles of clock VCLK31 by half of a
clock cycle of clock VCLK31, and sequentially output the
resultant signals.
[0151] Furthermore, as shown in FIG. 7 and FIG. 20,
the output signal scan32[i] of shift register 370 is the
same as the output signal scan12[i] of shift register 320
of FIG. 10. Thus, when the clock signal VCLK32 and the
starting signal VSP32 are inputted to shift register 320
of FIG. 10, the output signal scan32[i] of shift register
370 can be generated.
[0152] As such, scan driver 300" described in FIG. 19
to FIG. 21 can generate the selection signal select[i]
shown in FIG. 4. Although the selection signal has four
precharge pulses in FIG. 19 to FIG. 21, scan driver 300"
of FIG. 19 to FIG. 21 can generate a selection signal
having other numbers of precharge pulses.
[0153] For example, for 2n precharge pulses, the
width of the high-level pulse is established to be twice
the cycle of the precharge control signal PC in the output
signal out31[i] of shift register 360. Then, the output sig-
nals scan31[i] of NOR gate NOR5i have 2n high-level
pulses.
[0154] Scan driver 300" of FIG. 19 can be applied to
generate odd-numbered precharge pulses in addition to
even-numbered precharge pulses. Hereinafter, the
case of generating an odd number of precharge pulses
is described with reference to FIG. 22, which is a signal
timing diagram of a scan driver according to the seventh
exemplary embodiment of the present invention, specif-
ically, the scan driver 300" thereof.
[0155] The signal timing of FIG. 22 is the same as the
signal timing of FIG. 20, excluding the timing of the start-
ing signal VSP32', the signal clock VCLK32', and the
output signal 32[i]'.
[0156] In detail, the start time point of the last high lev-
el pulse of the output signal scan31[i] of NOR gate
NOR6i is established so as to correspond to the start
time point of the high-level pulse of the output signal
scan32[i]' of shift register 370. The last high-level pulse
of the output signal scan31[i] of NOR gate NOR6i is sub-
jected to a NOR operation with the high-level pulse of
the output signal scan32[i]' of shift register 370, and thus
an odd number of precharge pulses can be generated.
[0157] As such, the method described in FIG. 21 can
be applied to the second to fifth exemplary embodi-
ments. That is, in the second to fifth exemplary embod-
iments, the start time points of the last high-level pulse
of the output signals scan11[i], scan11[i]', scan21[i] are
established to correspond to the start time points of the
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high-level pulse of the output signals scan12[i], scan12
[i]', and scan22[i]. Then, the number of precharge pulses
can be made less than the number of high-level pulses
by 1 in the selection signal select[i].
[0158] Shift register 360 having half of a clock cycle
shift function is applied in FIG. 19 to FIG. 22. However,
shift register 360' having a one clock cycle shift function
can also be applied. Hereinafter, such an exemplary em-
bodiment is described in detail with reference to FIG. 23
and FIG. 24.
[0159] FIG. 23 is a simplified circuit diagram of a first
shift register in a scan driver according to an eighth ex-
emplary embodiment of the present invention, and FIG.
24 is a signal timing diagram of the scan driver according
to the eighth exemplary embodiment of the present in-
vention.
[0160] As shown in FIG. 23, shift register 360' in-
cludes m flip-flops FF71 to FF7m, and the output signal
of the flip-flop FF7i becomes the output signal out31[i]'
of shift register 360', i being an integer from 1 to m.
[0161] The flip-flop FF7i receives the clock signals
VCLK31 and VCLK31b as inner clocks clk and clkb, re-
spectively. The flip-flop FF7i delays a signal inputted at
a low level of clock clk by half of a clock cycle of clock
clk and outputs the resultant signal during one clock cy-
cle of clock clk, as do the flip-flops described in FIGs.
13A and 13B. Thus, the flip-flops FF71 to FF7m can shift
the output signals out31[1]' to out31[m]' by one clock
cycle of clock VCLK331', and sequentially output the re-
sultant signal as shown in FIG. 24.
[0162] However, the flip-flop FF7i shifts the output sig-
nal by one clock cycle of clock VCLK31', and thus the
clock cycle of clock VCLK31' is one-half of the clock cy-
cle of clock VCLK32, while the clock cycle of clock
VCLK31' is the same as the cycle of the precharge con-
trol signal PC, apart from FIG. 19. Furthermore, the out-
put signal out31[i]' has a low-level pulse, the width of
which is four times the cycle of the precharge control
signal PC, and thus the width of the low-level pulse of
the output signal out31[i]' is the same as four times the
clock cycle of clock VCLK31'. The starting signal
VSP31', the input signal in of the flip-flop FF71, is con-
verted to a high-level signal after the clock VCLK31' has
low levels during the four cycles of clock VCLK31'. Then,
the flip-flops FF71 to FF7m shift the output signals out31
[i] to out31[m]' having the low-level pulse during four
clock cycles of clock VCLK31' by one cycle of clock
VCLK31', and sequentially output the resultant signal.
Thus, the output signal scan31[i]' having four high-level
pulses can be outputted, as shown in FIG. 24.
[0163] In the scan driver described in FIG. 23 and FIG.
24, when the high-level pulse of the output signal
scan32[i] of shift register 370' is established so as to cor-
respond to the last-high level pulse of the output signal
scan31[i]' of NOR gate NOR6i, an odd number of pre-
charge pulses can be generated. Furthermore, in the
scan driver, the number of high-level pulses of the output
signal scan31[i]' of NOR gate NOR6i can be established

so as to be an odd number. That is, the width of the low-
level pulse of the output signal out31[i] of shift register
360' can be established so as to be an odd number mul-
tiple of the cycle of the precharge control signal PC, that
is, an odd number multiple of the clock cycle of clock
VCLK31'.
[0164] Furthermore, an emit signal emit[i] of FIG. 4
can be generated by using scan driver 300 described in
FIG. 23 and FIG. 24. Hereinafter, such an exemplary
embodiment is described with reference to FIG. 25.
[0165] FIG. 25 is a signal timing diagram of a scan
driver according to a ninth exemplary embodiment of the
present invention.
[0166] As shown in FIG. 25, shift register 370 outputs
an output signal scan32[i]', such that a start time point
of a high-level pulse in the output signal scan32[i]' cor-
responds to a start time point of the last high-level pulse
in the output signal scan31[i]' of NOR gate NOR6i. As
such, a period in which the output signal scan31[i]' of
NOR gate NOR6i is a high-level pulse, and a period in
which the output signal scan32[i]' of shift register 370 is
a high-level pulse, are included in a period in which the
output signal out31[i]' of shift register 360' is a low-level
pulse. That is, while the selection signal select[i] has the
selection pulse and the precharge pulse, the output sig-
nal out31[i]' of shift register 360' is at a low level. Thus,
an inverted signal of the output signal of shift register
360' can be used as the emit signal emit[i].
[0167] As such, scan driver 300" according to the
sixth to eighth exemplary embodiments of the present
invention uses a precharge control signal in which a first
pulse having a width corresponding to the precharge
pulse is repeated a predetermined number of cycles. In
the precharge control signal, the first pulses corre-
sponding to the number of precharge pulses are select-
ed to generate the precharge pulse. In this respect, scan
driver 300' selects the first pulse by using a second
pulse, the width of which includes the first pulses corre-
sponding to the number of the precharge pulses.
[0168] In the first to eighth exemplary embodiments
of the present invention, the selection signal outputted
from the scan driver is directly applied to the selection
scan line. However, the selection signal outputted from
the scan driver may be applied to the selection scan line
through a buffer formed between the scan driver and the
display area. Furthermore, a level shifter may be formed
between the scan driver and the display area so as to
modify levels of the selection signal and the emit signal.
[0169] According to the present invention, the time for
charging the data line can be reduced, and thus quick
data programming and a correct gray expression can be
achieved.
[0170] While this invention has been described in con-
nection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the dis-
closed embodiments, but, on the contrary, is intended
to cover various modifications included within the spirit
and scope of the appended claims and equivalents
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thereof.

Claims

1. A driving device for a light emitting display which
includes a plurality of scan lines for transferring a
selection signal, the driving device comprising:

a first driver for sequentially outputting a first
signal, the first signal having a first integer mul-
tiple of first pulses and being shifted by a first
period;
a second driver for sequentially outputting a
second signal, the second signal having a sec-
ond pulse and being shifted by a second period;
and
a third driver for sequentially outputting the se-
lection signal in response to the first signal and
the second signal, the selection signal having
a second integer multiple of third pulses corre-
sponding to at least one of the first integer mul-
tiple of first pulses, and having a fourth pulse
corresponding to the second pulse.

2. The driving device of claim 1, wherein the first driver
comprises:

a fourth driver for shifting a third signal having
a third integer multiple of fifth pulses by the first
period, and for sequentially outputting the shift-
ed third signal;
a fifth driver for shifting by the first period a
fourth signal having a sixth pulse which is a fifth
pulse shifted by the third period, and for se-
quentially outputting the fourth signal ; and
a sixth driver for outputting the first signal hav-
ing a first pulse in a period, wherein levels of
the first signal and the second signal are differ-
ent.

3. The driving device of claim 2, wherein the third pe-
riod has a width the same as a width of the first
pulse.

4. The driving device of claim 3, wherein a width be-
tween two adjacent fifth pulses in a plurality of the
fifth pulses is the same as a width of the fifth pulse.

5. The driving device of claim 4, wherein the third pe-
riod has a width shorter than the width of the fifth
pulse.

6. The driving device of claim 2, wherein the third in-
teger corresponds to twice the first integer and/or
wherein the second driver, the fourth driver and the
fifth driver respectively comprise a shift register, and
a cycle of a clock used in the second driver corre-

sponds to twice a cycle of a clock used in the fourth
driver and the fifth driver and/or wherein the second
driver, the fourth driver and the fifth driver respec-
tively comprise a shift register, and a cycle of a clock
used in the second driver is the same as a cycle of
a clock used in the fourth driver and the fifth driver.

7. The driving device of claim 1, wherein the first driver
comprises:

a fourth driver for shifting a third signal having
a fifth pulse by the first period, and for sequen-
tially outputting the fifth signal; and
a fifth driver for receiving a fourth signal having
a sixth pulse which is repeated in a predeter-
mined cycle, and the third signal, and for out-
putting the first signal having the first pulse in a
period in which the fifth pulse and the sixth
pulse overlap each other.

8. The driving device of claim 16, wherein a width of
the sixth pulse is the same as a width of the first
pulse and/or wherein a width of the fifth pulse in-
cludes more than a first integer multiple of the sixth
pulses and/or wherein a cycle of the sixth pulse is
the same as a cycle of the first period and/or where-
in the fourth driver includes a shift register, and a
cycle of a clock used in the fourth driver corre-
sponds to twice a cycle of the sixth pulse.

9. A light emitting display, comprising:

a display area comprising a plurality of data
lines for transferring a data signal, a plurality of
scan lines arranged in a direction which cross-
es a direction of the data lines, and a plurality
of pixels respectively coupled to the data lines
and the scan lines; and
a scan driver for sequentially applying a selec-
tion signal having at least one of a first level of
a first pulse and a first level of a second pulse
to the plurality of scan lines, the second pulse
having a width which is narrower than a width
of the first pulse.

10. The light emitting display of claim 9, wherein the
scan driver comprises:

a first driver for shifting a first signal having a
predetermined number of third pulses by a first
period, and for sequentially outputting the first
signal;
a second driver for outputting the first signal,
shifted in an interval of a second period, as a
second signal in response to one first signal of
the first signals outputted sequentially, the sec-
ond period being an integer multiple of the first
period; and
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a third driver for generating the first pulse of the
selection signal in response to at least one third
pulse of the predetermined number of third
pulses in the first signal.

11. The light emitting display of claim 10, wherein the
second period is substantially the same as a cycle
of the third pulse.

12. The light emitting display of claim 9, wherein the
scan driver comprises:

a first driver for shifting a first signal having a
predetermined number of third pulses by a first
period, and for sequentially outputting the first
signal;
a second driver for shifting a second signal hav-
ing fourth pulses by the first period, and for se-
quentially outputting the second signal, the
fourth pulses being the predetermined number
of third pulses shifted by a second period;
a third driver for outputting a third signal having
a fifth pulse in a period such that respective lev-
els of the first signal and the second signal are
different; and
a fourth driver for generating the first pulse of
the selection signal in response to at least one
fifth pulse of the third signal.

13. The light emitting display of claim 12, wherein an
interval between adjacent two third pulses in the
first signal is the same as a width of the third pulse
and/or wherein the second period is shorter than the
first period.

14. The light emitting display of claim 9, wherein the
scan driver comprises:

a first driver for receiving a first signal having a
third pulse repeated in a predetermined cycle,
for shifting a second signal having a predeter-
mined number of third pulses by a first period,
and for sequentially outputting the second pe-
riod; and
a second driver for generating the first pulse of
the selection signal in response to at least one
of third pulses of the second signal.

15. The light emitting display of claim 9, wherein each
pixel comprises:

at least one of a first switch for transferring a
data signal from one of the data lines in re-
sponse to the first level in the selection signal
applied to the scan line;
a capacitor for charging to a voltage corre-
sponding to the data signal transferred;
a transistor for outputting a current according

to the voltage charged on the capacitor; and
a light emitting element for emitting light ac-
cording to a magnitude of the current outputted
by the transistor.

16. A method for driving a light emitting display having
a plurality of scan lines for transferring a selection
signal, the driving method comprising the steps of:

sequentially outputting a first signal having at
least one first level of a first pulse while shifting
the first signal by a first interval;
selecting the first signal shifted sequentially by
a second interval of the first signal and sequen-
tially outputting the selected first signal as a
second signal, the second interval being an in-
teger multiple of the first interval;
outputting a third signal having a third pulse
corresponding to the first pulse; and
generating at least one fourth pulse in response
to at least one third pulse in the third signal, and
outputting the selection signal including said at
least one fourth pulse.

17. The driving method of claim 16, wherein the selec-
tion signal further includes a fifth pulse having a
width longer than a width of the fourth pulse and
following said at least one fourth pulse.

18. The driving method of claim 16, wherein a cycle of
the first pulse is substantially the same as the sec-
ond interval.

19. The driving method of claim 16, wherein a width of
the first pulse is substantially the same as the first
interval.

20. A method for driving a light emitting display having
a plurality of scan lines for transferring a selection
signal, the driving method comprising the steps of:

outputting a first signal having at least one first
level of a first pulse;
outputting a second signal having at least one
first level of a second pulse, said second pulse
having a start time point which is shifted from a
start time point of the first pulse by a predeter-
mined period;
outputting a third signal having a third level of
a third pulse in at least one period in which lev-
els of the first signal and the second signal are
different; and
generating at least one fourth pulse in response
to each said third pulse in the third signal, and
outputting the selection signal including said at
least one fourth pulse.

21. The driving method of claim 20, wherein the selec-
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tion signal further includes a fifth pulse having a
width longer than a width of the fourth pulse, said
fifth pulse following the fourth pulse, and wherein
an interval between a start time point of the fifth
pulse and a start time point of the fourth pulse ad-
jacent to the fifth pulse is the same as an interval
between start time points of two adjacent fourth
pulses.

22. The driving method of claim 20, wherein a width of
the first pulse is the same as a width of the second
pulse, and the predetermined period is shorter than
the width of the first pulse.

23. The driving method of claim 20, wherein at least two
first pulses are present in the first signal, a fourth
level period between two adjacent first pulses being
the same as a width of the first pulse, and

wherein at least two second pulses are
present in the second signal, a fourth level period
between two adjacent second pulses being the
same as a width of the second pulse.

24. A method for driving a light emitting display having
a plurality of scan lines for transferring a selection
signal, the driving method comprising the steps of:

outputting a first signal having a first level of a
first pulse which is repeated in a predetermined
cycle;
outputting a second signal having a second lev-
el of a second pulse, said second pulse having
a width which includes at least one first pulse;
selecting said at least one first pulse with the
second pulse, and outputting a third signal hav-
ing a third pulse corresponding to the selected
said at least one first pulse; and
generating at least one fourth pulse in response
to at least one third pulse, and outputting the
selection signal including said at least one
fourth pulse.

25. The driving method of claim 24, wherein the selec-
tion signal further includes a fifth pulse having a
width longer than a width of said at least one fourth
pulse, said fifth pulse following said at least one
fourth pulse.

26. The driving method of claim 24, wherein an interval
between a start time point of a fifth pulse and a start
time point of a fourth pulse adjacent to the fifth pulse
is the same as the predetermined cycle.
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