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Description

BACKGROUND OF THE INVENTION

Technical Field

[0001] The presentinvention 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] Ingeneral, an OLED display electrically excites
a phosphorous organic compound to emit light, and it
voltage-drives or current-drives a plurality of organic
emitting cells to display images. The organic emitting 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 pas-
sive 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 pix-
el 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 establishing the voltage, the ac-
tive matrix method can be categorized as a voltage pro-
gramming method or a current 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 V1 and car-
rier mobility, the deviations being caused by non-uniform-
ity 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 repre-
sent high gray scales.

[0004] However, the pixel circuit of the current pro-
gramming method achieves uniform display characteris-
tics 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 circuit
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 program-
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ming 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 factor
as the gray level becomes lower (near black).

[0006] Document US6417830 discloses a row driver
for an active matrix LCD with two shift registers and an
OR circuit. Each scan line receives a short precharge
pulse and later a long data loading pulse. Simultaneous
precharging of plural rows is mentioned. However, it is
not disclosed how these pulses may be generated with-
out requiring a shift clock period lower than the horizontal
period.

[0007] Document EP1424674 discloses an active ma-
trix organic light emitting display in which each scan line
is selected plural times (n-line simultaneous current pre-
charging) for precharging and once for loading of the data
value. This isimplemented using a standard shift register.
[0008] Document EP1061497 discloses a row driver
for an active matrix organic light emitting display which
comprises two shiftregisters and combination logic. Each
scan line is selected once to load data and later again to
erase the data.

SUMMARY OF THE INVENTION

[0009] Itis anaspect of the presentinvention to reduce
the data programming time in a light emitting display
based on the current driving method. Itis a further aspect
of the present invention to reduce the clock frequencies
required in a driving device for a light emitting display
based on the current driving method.

[0010] The presentinvention provides a driving device
for a light emitting display which includes a plurality of
scan lines for transferring a plurality of selection signals,
the driving device comprising: a first driver for outputting
a plurality of first signals to a plurality of outputs, each
first signal having a first integer multiple of first pulses
and being shifted by a first period with respect to the
preceding first signal; a second driver for outputting a
plurality of second signals to a plurality of outputs, each
second signal having a plurality of second pulses corre-
sponding to the first pulses shifted by a second period;
a third driver for outputting a plurality of third signals to
a plurality of outputs in response to the first signals and
the second signals, each third signal having a second
integer multiple of third pulses and being shifted by the
first period with respect to the preceding third signal; a
fourth driver for outputting a plurality of fourth signals to
a plurality of outputs, each fourth signal having a fourth
pulse and being shifted by a third period with respect to
the preceding fourth signal; and a fifth driver for outputting
the plurality of selection signals in response to the third
signals and the fourth signals, each selection signal hav-
ing a third integer multiple of fifth pulses, each third pulse
corresponding to at least one fifth pulse, and having a
sixth pulse corresponding to the fourth pulse. The second
integer multiple is greater than the first integer multiple,
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and the third pulses are shorter than the first pulses.
[0011] The second period may have a width the same
as a width of a third pulse. A width between two adjacent
first pulses in a plurality of the first pulses may be the
same as a width of a first pulse. The second period may
have a width shorter than the width of a first pulse. The
first integer may correspond to twice the second integer.
[0012] The first driver, the second driver and the fourth
driver may respectively comprise a shift register. A cycle
of a clock used in the fourth driver may correspond to
twice a cycle of a clock used in the first driver and the
second driver. Alternatively, a cycle of a clock used in
the fourth driver may be the same as a cycle of a clock
used in the first driver and the second driver.

[0013] The presentinvention also provides a light emit-
ting display comprising a display area and a driving de-
vice as described above. The display area comprises a
plurality of data lines for transferring a data signal, a plu-
rality of scan lines arranged in a direction which crosses
a direction of the data lines, and a plurality of pixels re-
spectively coupled to the data lines and the scan lines.
[0014] Each pixel may comprise at least one switch for
transferring a data signal from one of the data lines in
response to a low level in the selection signal applied to
one of the scan lines; a capacitor for charging to a voltage
corresponding 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 according to a magnitude of the current outputted
by the transistor.

[0015] The present invention further provides a meth-
od for driving a light emitting display which includes a
plurality of scan lines for transferring a plurality of selec-
tion signals, the method comprising the steps of: output-
ting a plurality of first signals to a plurality of outputs, each
first signal having a first integer multiple of first pulses
and being shifted by a first period with respect to the
preceding first signal; outputting a plurality of second sig-
nals to a plurality of outputs, each second signal having
a plurality of second pulses corresponding to the first
pulses shifted by a second period; outputting a plurality
of third signals to a plurality of outputs in response to the
first signals and the second signals, each third signal
having a second integer multiple of third pulses and being
shifted by the first period with respect to the preceding
third signal; outputting a plurality of fourth signals to a
plurality of outputs, each fourth signal having a fourth
pulse and being shifted by a third period with respect to
the preceding fourth signal; and outputting the plurality
of selection signals in response to the third signals and
the fourth signals, each selection signal having a third
integer multiple of fifth pulses corresponding to at least
one of the second integer multiple of third pulses, and
having a sixth pulse corresponding to the fourth pulse.
The second integer multiple is greater than the first inte-
ger multiple, and the third pulses are shorter than the first
pulses.

[0016] The second period may have a width the same
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as a width of a third pulse. A width between two adjacent
first pulses in a plurality of the first pulses may be the
same as a width of a first pulse. The second period may
have a width shorter than the width of a first pulse. The
first integer may correspond to twice the second integer.
[0017] The step of outputting the plurality of first sig-
nals, the step of outputting the plurality of second signals
and the step of outputting the plurality of fourth signals
may respectively be performed using a shift register. A
cycle of a clock used in the step of outputting the plurality
of fourth signals may correspond to twice a cycle of a
clock used in the step of outputting the plurality of first
signals and the step of outputting the plurality of second
signals. Alternatively, a cycle of a clock used in the step
of outputting the plurality of fourth signals may be the
same as a cycle of a clock used in the step of outputting
the plurality of first signals and the step of outputting the
plurality of second signals.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] A more complete appreciation of the invention,
and many of the attendant advantages thereof, will be
readily apparent as the same becomes better understood
by reference to the following detailed description when
considered in conjunction with the accompanying draw-
ings, in which like reference symbols indicate the same
or similar components, wherein:

[0019] FIG. 1 is a graph illustrating variations of data
programming times versus gray levels to be written in a
light emitting display device;

[0020] FIG. 2is asimplified plan view of a light emitting
display according to a first exemplary embodiment of the
present invention;

[0021] 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;

[0022] FIG. 4 is adriving timing diagram of a light emit-
ting display according to the first exemplary embodiment
of the present invention;

[0023] FIG. 5A shows a current supply state in the pre-
charging stage;

[0024] FIG. 5B shows a current supply state in the data
programming stage;

[0025] FIG. 6 shows a scan driver in a light emitting
display according to a first comparative example;
[0026] FIG.7isasignaltiming diagram of a scan driver
according to a second comparative example;

[0027] FIG. 8A is a simplified circuit diagram of a first
shift register in the scan driver of FIG. 6;

[0028] FIG.8Bisasimplified diagram of aflip-flop used
in the shift register in FIG. 8A;

[0029] 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;

[0030] FIG. 10 is a simplified circuit diagram of a sec-
ond shift register in the scan driver of FIG. 6;

[0031] FIG. 11 is a simplified circuit diagram of a first
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shift register in the scan driver according to the second
comparative example;

[0032] FIG. 12 is a signal timing diagram of the scan
driver according to the second comparative example;
[0033] FIGs. 13A and 13B show respective simplified
diagrams of the flip-flops used in the shift register of FIG.
11;

[0034] FIG. 14 shows a scandriver according to a sec-
ond exemplary embodiment of the present invention;
[0035] FIG. 15 is a signal timing diagram of the scan
driver according to the second exemplary embodiment
of the present invention;

[0036] FIG. 16 is a simplified circuit diagram of a first
shift register in the scan driver of FIG. 14;

[0037] FIG. 17 is a simplified circuit diagram of a first
shift register in the scan driver according to a third ex-
emplary embodiment of the present invention;

[0038] FIG. 18 is a signal timing diagram of the scan
driver according to the third exemplary embodiment of
the present invention;

[0039] FIG. 19 shows a scan driver according to a third
comparative example;

[0040] FIG. 20 is a signal timing diagram of the scan
driver according to the third comparative example;
[0041] FIG. 21 is a simplified circuit diagram of a first
shift register in the scan driver of FIG. 19;

[0042] FIG. 22 is a signal timing diagram of a scan
driver according to a fourth comparative example;
[0043] FIG. 23 is a simplified circuit diagram of a first
shift register in a scan driver according to an fifth com-
parative example;

[0044] FIG. 24 is a signal timing diagram of the scan
driver according to the fifth comparative example; and
[0045] FIG. 25 is a signal timing diagram of a scan
driver according to a sixth comparative example.

DETAILED DESCRIPTION OF THE INVENTION

[0046] FIG. 1 is a graph illustrating variations of data
programming times versus gray levels to be written in a
light emitting display device.

[0047] 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 coupled
to the previous pixel line.

[0048] 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.

[0049] 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-
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grammed becomes further away from the gray level of 8.
[0050] 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 program-
ming time is increased.

[0051] In the following detailed description, only cer-
tain exemplary embodiments of the presentinvention and
comparative examples are shown and described, simply
by way of illustration. As those skilled in the art will realize,
the described embodiments may be modified in various
different ways, all without departing from the scope of
the present invention. Accordingly, the drawings and de-
scription are to be regarded as illustrative in nature, and
not restrictive.

[0052] In the context of the present application, to cou-
ple 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.

[0053] Hereinafter, alightemitting display and a driving
method thereof according to exemplary embodiments of
the present invention and comparative examples will be
described in detail with reference to drawings. In exem-
plary embodiments of the present invention, the light
emitting display is described as an organic light emitting
diode (OLED). However, the present invention should
not be limited to the OLED display.

[0054] 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.
[0055] 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, emis-
sion control driver 400, and precharge unit 500.

[0056] Display panel 100 includes a plurality of data
lines Y, to Y,, arranged in a column direction, a plurality
of selection scan lines X, to X;, and a plurality of emitting
scan lines Z, to Z,, arranged in a row direction, and a
plurality of pixel circuits 110. The selection scan lines X
to X,,, transmit selection signals for selecting pixels, and
the emitting scan lines Z, to Z,, 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 Y, to Y,, and selection scan
lines X4 to X

[0057] Data driver 200 applies a data current |y, to
the data lines Y, to Y,,. Furthermore, data driver 200
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applies a precharge current Nly,, to the data lines Y, to
Y, the precharge current Nly;, being N times the data
currently,,. Thus, data driver 200 includes a first current
source for generating the data current ., and a second
current source for generating the precharge current
Nlyata- The precharge current Nly,, can be generated
from the data current |4,, 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 Nly, and the data current |4, to the data lines
according to a control signal applied from an external
controller (not shown).

[0058] Scan driver 300 sequentially applies the selec-
tion signals to the selection scan lines X, to X,, so as to
select pixel circuits 110. Emit control driver 400 sequen-
tially applies the emit signals to the emitting scan lines
Z,toZ,, so as to control light emission of the pixel circuits
110.

[0059] 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 electroni-
cally coupled to display panel 100. They can also be in-
stalled as a chip on a flexible printed circuit (FPC) or as
afilm 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 re-
placed by a driving circuit on the same layer as that of
signal lines, data lines, and thin film transistors (TFTs).
[0060] In the first exemplary embodiment of the
present invention, the precharge current Nly,, corre-
sponding to N times the data current |, is applied to a
data line Y;, before the data current |y, is applied to a
pixel circuit 110 coupled to the data line Y; and a selection
scan line X;. Then, when the precharge current Ny, 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 X; and to N-1 selection scan lines X1 ~Xi1n-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 X; is maintained at a low level,
and the data current |y, is applied to a data line Y;. As
such, the data line Y; is quickly precharged by the pre-
charge current NIy, Whichis larger than the data current
lyata» @nd then the data current | 4, is applied to the data
line Y;. Thus, a voltage corresponding to the data current
lqata 1S quickly supplied to and charges the pixel circuit
110.

[0061] 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.

[0062] First, pixelcircuit 110 of the light emitting display
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according to the first exemplary embodiment of the
present invention is described in detail with reference to
FIG. 3.

[0063] 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 X;, and emitting scan line Z;.
[0064] As shown, pixel circuit 110 according to the first
exemplary embodiment of the present invention includes
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 tran-
sistor types of the present invention are not restricted to
PMOS ftransistors. 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, re-
spectively.

[0065] In detail, the three electrodes (or terminals) of
transistor T1 are respectively coupled to the selection
scan line X;, data line YJ-, and the gate of transistor T3.
Transistor T1 transmits the data current |y, provided by
data line Y to the gate of transistor T3 in response to the
selection signal provided by selection scan line X;. 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 coupled between
the drain of transistor T3 and datalines Yj, and transistors
T1 and T2 diode-connect transistor T3 in response to the
selection signal provided by selection scan lines X;. Tran-
sistors T1 and T2 may be directly connected between
the gate and drain of transistor T3.

[0066] At this point, data current |y, is applied to data
line Y;, and selection signal (select[1] in FIG. 4) provided
by selection scan line X; is converted to low level. Tran-
sistors T1 and T2 are turned on, and transistor T3 is di-
ode-connected. Then, data current |, 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 tran-
sistor T3 increases so as to be the same as data current
lqata, the charge on capacitor C is stopped, and the volt-
age charge on capacitor C is stabilized. Thus, a voltage
corresponding to data current |4, provided by data line
Y; is charged on capacitor C.

[0067] Next, the selection signal (select [1] in FIG. 4)
provided by the selection scan line X; is converted to a
high level, and the emit signal (emit[1] in FIG. 4) provided
by the emitting scan line Z; is converted to a low level.
Then, transistors T1 and T2 are turned off, transistor T4
coupled between transistor T3 and the organic light emit-
ting 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
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emitting element OLED emits light in response to the
current supplied via transistor T4. The current I gp
transmitted to the organic light emitting element OLED
can be given in Equation 1 according to the voltage
charged on capacitor C connected to transistor T3.

Equation 1

=2 Vo~ =1

I OLED data

where Vg isthe voltage between the gate and the source
of transistor T3, VTH is a threshold voltage at transistor
T3, and B is a constant.

[0068] 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.

[0069] FIG. 4 is adriving timing diagram of a light emit-
ting display according to the first exemplary embodiment
of the present invention; FIG. 5A shows a current supply
state in the precharging stage; and FIG. 5B shows a cur-
rent 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 X; to X5 and
the five emitting scan lines Z, to Z5 are shown for con-
venience. In FIG. 4, and in FIGs. 5A and 5B, select[i]
indicates a selection signal applied to the selection scan
line X;, and emit[i] indicates an emit signal applied to the
emitting scan line Z;. Reference numerals X; and Z, cor-
responding to the selection scan lines and the emitting
scan lines are omitted.

[0070] As shown in FIG. 4, when the data is pro-
grammed in the pixel circuit coupled to the first selection
scan line X, low level selection signals select[1] to select
[5] are supplied to the first thru fifth selection scan lines
X4 to X5, respectively. At the same time, data driver 200
applies the precharge current 5l,¢, to the data line Y; so
as to perform a precharge operation during a precharge
period Tp.

[0071] Transistors T1 and T2 of the pixel circuits 110
coupled to the selection scan lines X, to X 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 5ly,, flows on the data line Y;. 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 5ly,¢, provided by the data line Y; 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 Vgg of Equation 1 is charged on ca-
pacitor C. That is, the precharge voltage from the gate
voltage Vg to the gate-source voltage Vg is applied to

10

15

20

25

30

35

40

45

50

55

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
Y; by the data current |y,,. However, the precharge volt-
age Sy, is larger than the data current ly,,, and thus a
voltage corresponding to the data current |y, can be
applied to the data line Yj even though the precharge
period Tp is short.

[0072] Next, as shown in FIG. 4, the selection signal
select[1] applied to the first selection scan line X, is main-
tained at alow 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 Sl y,¢,, to the data line ;. Then, as
shown in FIG. 5B, transistors T1 and T2 coupled to the
first selection scan line X; are turned on, and the data
current ly,, is transmitted to transistor T3. Thus, a volt-
age corresponding to the data current |, is charged on
capacitor C of the pixel circuit coupled to the first selection
scan lineX; so as to perform the data programming op-
eration. At this point, the precharge voltage (the voltage
corresponding to the data current |4,,) has been applied
to the data line Yj by the previous precharge operation,
and thus a voltage corresponding to the data current |4,
can be quickly charged on capacitor C.

[0073] 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
Z4. Then, the current |y, g provided by transistor T3 is
supplied to the organic light emitting element OLED
through transistor T4, and the organic light emitting ele-
ment OLED emits light corresponding to the current
loLep-

[0074] As such, when the emit operation of the pixel
circuit coupled to the first selection scan line X, 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 5ly,, equal to 5
times the data currentl,,, and corresponding to the pixel
circuit coupled to the selection scan line X2, is applied
tothe dataline YJ- so as to perform a precharge operation
on the pixel circuit coupled to the second selection scan
line X2. Then, the selection signals select[3] to select[6]
are converted to a high level after the precharge opera-
tion, and a data current |y, corresponding to the pixel
circuit coupled to the selection scan line X2 is applied to
the data line Y| so as to perform the data programming
operation on the pixel circuit coupled to the second se-
lection scan line X2.

[0075] 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 X, a
precharge current Nly,, corresponding to 5 times the
data current |, is applied to the pixel circuit when the
selection signal is applied to the ith to (i+-1)th selection
scan lines X to X;4n.1- Then, if the sizes of transistors T3
in pixel circuits arranged in the column direction are the
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same, a current corresponding to 1/N of the precharge
current Nly, is supplied to N pixel circuits coupled to the
ith to (i+-1)th selection scan lines X; to X;,.1 S0 as to
perform a precharge operation. Next, when the selection
signal of the ith selection scan line X; is maintained at a
low level, the selection signals of the (i+1)th to (i+-1)th
selection scan lines X; to X;,y.1 turn to a high level, while
the data current ly,¢, is applied to the data line Y; so as
to perform the data programming operation.

[0076] 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 current
which is larger than the data current before the data is
programmed. The data programming can be achieved in
a predetermined period of time.

[0077] 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 X; has one selection pulse
and at least one precharge pulse per cycle. In the selec-
tion signal select[i], the interval of start time points of two
adjacent precharge pulses is the same as the interval of
starting points of a selection pulse and a precharge pulse
adjacent to the selection pulse. Furthermore, the selec-
tion signal select[i] has a number of precharge pulses
corresponding to the number of pixels used in the pre-
charge, excluding the pixel to which data is programmed.
In addition, the precharge period Tp is the same as the
width of the precharge pulse.

[0078] Hereinafter, a driver for generating the above
driving waveform is described in detail with reference to
FIG. 6 thru FIG. 25.

[0079] In the exemplary embodiments of the present
invention and comparative examples, 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 register for generating a selection
pulse. Hereinafter, a particular shift register for generat-
ing the precharge pulse is described in detail.

[0080] Furthermore, in exemplary embodiments of the
present invention and comparative examples, the
number of selection scan lines X, to X, is m, and a se-
lection signal select[i] with four precharge pulses is de-
scribed, if not particularly mentioned to the contrary. That
is, four neighboring pixel circuits are used in the pre-
charge of a pixel circuit for data programming.

[0081] FIG. 6 shows a scan driver in a light emitting
display according to a first comparative example, and
FIG. 7 is a signal timing diagram of a scan driver accord-
ing to a second comparative example.

[0082] As shown in FIG. 6, scan driver 300 of the first
comparative exampleincludes two shift registers 310 and
320, and m NOR gates NOR11 to NOR1m.

[0083] As shown in FIG. 6 and FIG. 7, shift register
310 receives clock signal VCLK11 and a starting signal
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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 NORy;, i being an integer from 1 to m.
[0084] Shiftregister 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 sequentially
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].
[0085] NOR gate NORy; 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 outputs
the selection signal select[i]. The output signal select]i]
of NOR gate NOR,; has a low level by virtue of the NOR
operation when at least one of two output signals scan11
[i] and scan12[i] has a high level. Thus, the output 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 X; can be generated as the output signal of the
NOR gate NORy;.

[0086] 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.

[0087] 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. 8Ais a simplified circuit diagram of shift register 310
inthe 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 indi-
cates an inverted clock signal VCLK11. However,
VCLK11b is omitted in the signal timing diagram of FIG.
7 and FIG. 9.

[0088] AsshowninFIG. 8A, shift register 310 includes
(4m-2) flip-flops FF 41 to FF44m.0) and (4m-3) NOR gates
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NORy1 to NORy(4m.3)- The output signals of each NOR
gate NOR,, become the output signals out11[k] of shift
register 310, k being an integer from 1 to (4m-3).
[0089] In FIG. 8A, the input signal of the first flip-flop
FF, is the start signal VSP11 of FIG. 7 and FIG. 9, and
the output signal SR, of the kth flip-flop FF, is the input
signal of the (k+1)th flip-flop FF4,,1). The kth NOR gate
NOR2k performs a NOR operation on the output signal
SRy of the kth flip-flop FF,, and the output signal
SRy (r+1y of the (k+1)th flip-flop FF 4z 1) S0 as to generate
the input signal out11[K].

[0090] The flip-flop FF,, outputs input signal in as it is
inputted when clock clk is at a high level, but the flip-flop
FF 4k 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 FFy, and FFy ), and output signal SRyr+1)
of the flip-flop FF 4.4, is the output signal SRy, of the
flip-flop FF 4, shifted by half of a clock cycle of clock signall
VCLK1. That is, the clock signals VCLK11 and VCLK11
b are inputted to the two flip-flops FF4, and FF 4.4y in
the opposite direction.

[0091] In detail, in FIG.8A, the flip-flop FF,, 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 FF 4,
which is located at an even-numbered position in the col-
umn direction receives the clocks VCLK11 and VCLK11
b as inner clocks clkb and clk, respectively. The starting
signal VSP11, which is an input signal in of flip-flop FF 4,
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 FF,
to FF4(4m-2) can shift output signals SR, to SR, ., having
four low level pulses per cycle by half of a clock cycle of
clock VCLK11, and sequentially output the output sig-
nals.

[0092] The kth NOR gate NOR2k performs a NOR op-
eration on output signals SRy and SR , 4 of the flip-flops
FF1k and FFq(.1), respectively, and thus the kth NOR
gate NOR2k outputs a high level pulse when both output
signals SR, and SR, are at a low level. The output
signal SRy 1 is the output signal SR 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 selected as
a final output signal scan11[i] of shift register 310, i being
an integer from 1 to m.

[0093] Next, referring to FIG. 8B, one example of flip-
flop FF4 usedin shiftregister 310 of FIG. 8Ais described.
[0094] As shownin FIG. 8B, the flip-flop FF 4, includes
clock inverter 311a located at the input terminal, inverter
311bforming alatch, and clock inverter 311c. When clock
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clk is at a high level, clock inverter 311 a 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 311aiis 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 FF,,. As
such, the flip-flop FF 4, outputs the input signal in, as it is
inputted when clock clk is at a high level, and the flip-flop
FF 4 latches the input signal in, inputted when the clock
clk was at a high level, and outputs the resultant signal.
[0095] Next,the construction and operation of shiftreg-
ister 320 of FIG. 6 is described with reference to FIG. 10,
which is a simplified circuit diagram of a second shift reg-
ister in the scan driver of FIG. 6. FIG. 10 shows a sim-
plified 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.

[0096] 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 shiftregister 310 can be used. Here-
inafter, the difference between the two shift registers 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.

[0097] 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.

[0098] In detail, shift register 320 includes (m+1) flip-
flops FFy1 to FFym+q), and m NOR gates NORg34 to
NOR;3,,,. An output signal of each NOR gate NORg; 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 FF,, is a starting signal VSP12 of FIG. 7, and an
output signal of the ith flip-flop FF4; becomes the input
signal of the (i+1)th flip-flop FFy.4). The ith NOR gate
NORg; performs a NOR operation on the output signal of
the ith flip-flop FF,; and the output signal of (i+1)th flip-
flop FF2(i+1), and outputs the resultant signal scan12]i].
[0099] The flip-flop FF,; 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 FF,; which is lo-
cated at an even-numbered position in the column direc-
tion 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. Further-
more, a starttime 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
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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.

[0100] The ith NOR gate NORy; of scan driver 300 per-
forms 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 pulses
and a selection pulse.

[0101] Assuch, 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.

[0102] Asmentioned above, the width of the precharge
pulse is determined by the output of the flip-flop FFy,
and thus a low level pulse of the output signal SR, of the
flip-flop FF 4 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 SR,
of the flip-flop FF4, is assumed to be the same as the
width of one clock cycle VCLK11.

[0103] Under the above assumption, a cycle of a low
level pulse of the output signal SR, of the flip-flop FF 4,
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 [2nXi-(2n-1)]th output signal out[2nxi-(2n-1)] is se-
lected as the final output signal scan11[i] of shift register
310.

[0104] Next, a comparative example 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 precharge pulse
is described in detail with reference to FIG. 11 and FIG.
12.

[0105] FIG. 11 is a simplified circuit diagram of a first
shift register in the scan driver according to the second
comparative example, and FIG. 12 is a signal timing di-
agram of the scan driver according to the second com-
parative example. More specifically, FIG. 11 shows a
simplified circuit diagram of shift register 310" according
to a second comparative example, and FIG. 12 shows a
signal timing diagram of a scan driver according to the
second comparative example. In FIG.11, VCLK11b’ in-
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dicates an inverted signal of clock VCLK11’. However,
VCLK11b’ is omitted in the signal timing diagram of FIG.
12. Furthermore, for ease of description, a cycle of the
precharge pulse is three times the width in the second
comparative example. The construction and operation of
shift register 320 and NOR gates NOR 4 to NOR,,,, may
be the same as those in the first comparative example,
and thus the descriptions for those are omitted here.
[0106] AsshowninFIG. 11, shiftregister 310’ includes
(3m-2) flip-flops FF 34 to FF 3 31-5). Output signals of each
of the flip-flops FF3 to FF3(31,.5) become the output sig-
nals out11 [1] to out11 [3m-2]’ of shift register 310’.
[0107] The flip-flop FF3, receives the clock signals
VCLK11" and VCLK11b’ as inner clocks clk and clkb,
respectively. The flip-flop FF5, receives an input signal
when clock clk is at a low level, while the flip-flop FF3,
outputs an input signal latched in a previous clock clk
cycle. The flip-flop FF5, 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 FF5, 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.

[0108] As showninFIG. 12, the output signal out11[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 level of clock
VCLK11’ per three clocks VCLK11'. Then, the flip-flop
FF4 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 FF 5, is selected as the final output
signal scan11[i]’, i being an integer from 1 to m.

[0109] 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.

[0110] 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 [nxm-(n-1)] output signals out11[k]’ are required
in shift register 310°. The [nxi-(n-1)]th output signal out1
[nxi-(n-1)]’ of the latter output signals becomes the final
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output signal scan11[i] of shift register 310’.

[0111] 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 second comparative example. Shift register
310’, according to the second comparative example, can
be used when the cycle of the precharge pulse is an even
number of times of more than four times the width. How-
ever, its construction becomes complicated and the fre-
quency of the clock VCLK11’ is increased in comparison
with shift register 310 as described in the first compara-
tive example.

[0112] Next, one example of a flip-flop used in the shift
register of FIG. 11 is described with reference to FIGs.
13A and 13B.

[0113] FIGs. 13A and 13B show respective simplified
diagrams of the flip-flops used in the shift register of FIG.
11. The flip-flop FF 3, of FIG. 13A and FIG. 13B is formed
as a master/slave type of latch. Clocks VCLK11" an d
VCLK11 b’ are inputted to inner clocks clk and clkb, re-
spectively, of the flip-flop FF 3.

[0114] As shown in FIG. 13A, in master latch 313,
PMOS transistor 313a located in the input terminal trans-
fers 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 in-
verter 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.
[0115] Next, inslave 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 inverter
314c to inverter 314b in response to a low level of the
clock clk. That s, 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 cycle
of clock VCLK1.

[0116] Therefore, the flip-flop FF5, 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".

[0117] In contrast with FIG. 13A, a master and a slave
of the flip-flop FF4, 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
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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.

[0118] 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 during
one clock cycle of clock clk. Thus, the flip-flop FF3, 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’.

[0119] As explained above, scan drivers 300 accord-
ing to the first and second comparative examples shift a
first output signal having a high level pulse corresponding
to the precharge pulse by an interval corresponding to
the width of the high level pulse, and sequentially output
the resultant signal. Scan drivers 300 select a signal shift-
ed by a predetermined interval corresponding to the cycle
of the high level pulse of the first output signals, and use
the signal as the precharge pulse.

[0120] FIG. 14 shows a scan driver according to a sec-
ond exemplary embodiment of the presentinvention, and
FIG. 15 is a signal timing diagram of the scan driver ac-
cording to the second exemplary embodiment of the
present invention.

[0121] AsshowninFIG. 14, scan driver 300’ according
to the second exemplary embodiment includes: three
shift registers 330, 340, and 350; a plurality of XOR gates
XOR44 to XOR1m; and a plurality of NOR gates NOR41
to NOR4m.

[0122] As shown in FIG. 14 and FIG. 15, shift register
330 receives a clock signal VCLK21 and a starting signal
VSP21, shifts output signals out21[1] to out21[m] by one
clock cycle of clock VCLK21, and sequentially outputs
the resultant signal. The output signal out21[i] includes
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.

[0123] 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
shiftregister 330 to be shifted by the precharge period Tp.
[0124] Each XOR gate XOR,; performs an XOR oper-
ation 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
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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 level
pulses of the output signal scan21[i].

[0125] 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 sig-
nals. 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].
[0126] 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
NORy; 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 shownin FIG. 4 and FIG. 15, the selection signal
select[i] applied to a selection scan line X; can be gener-
ated from the output signal of NOR gate NORy;.

[0127] 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.

[0128] FIG. 16 is a simplified circuit diagram of a first
shift register in the scan driver of FIG. 14. More specifi-
cally, 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 regis-
ter. Thus, hereinafter, the shift register 330 is mainly de-
scribed.

[0129] As shown in FIG. 16, shift register 330 of FIG.
16 includes m flip-flops FF44 to FF,,,, and the output
signal of each flip-flop FF, become the output signal
out21[i] of shift register 330, ibeing an integer from 1 tom.
[0130] InFIG. 16, aninputsignal of a first flip-flop FF 44
is the starting signal VSP21 of FIG. 15, and aninput signal
in of the (i+1)th flip-flop FF4(+1) is the output signal out21
[i] of the ith flip-flop FFy;. The flip-flop FFy; receives the
clock signal VCLK21 and VCLK21b as inner clocks clk
and clkb, respectively. The flip-flop FF4; delays the sig-
nals inputted during a low level of the clock clk by half of
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a clock cycle of clock clk and outputs the resultant signal,
as do the flip-flops described in FIGs. 11, 13A, and 13B.
[0131] As shown in FIG. 15, the output signal out21[i]
of the flip-flop FF4i has two high level pulses in one cycle,
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 FF,4 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
FF,44 to FF,,, 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 resultant sig-
nal.

[0132] 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
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 signal
out22[i] such that the output signal out21[i] is shifted by
the precharge period (Tp).

[0133] AsshowninFIG.7 and FIG. 14, the output sig-
nal scan22[i] of shift register 350 is the same as the output
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.

[0134] Furthermore, other numbers of precharge puls-
es, inaddition to four, may be generated by applying scan
driver 300’ of the second exemplary embodiment.
[0135] For example, when the precharge pulse is 2n,
n high level pulses may be generated in the output signals
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 embodiment is
described with reference to FIG. 17 and FIG. 18.
[0136] FIG. 17 is a simplified circuit diagram of a first
shift register in the scan driver according to a third ex-
emplary embodiment of the present invention, and FIG.
18 is a signal timing diagram of the scan driver according
to the third 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 signal,
a clock signal and a starting signal, respectively, of shift
register 340, i being an integer from 1 to m.

[0137] AsshowninFIG. 17, shiftregister 330’ includes
flip-flops FF54 to FF5(y.4) and m NOR gates NORg; to
NORg,. The flip-flops FF54 to FF 5.4y and mNOR gates
NOR;54 to NORg,,, are substantially the same as flip-flops
FF31 to FF3(m+1) and m NOR gates NORg34 to NORg3, of
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FIG. 10, and thus descriptions thereof are omitted. Fur-
thermore, shift register 340’ has the same construction
as shift register 330°, and VCLK22’ and VSP22’ are in-
putted as clock and starting signals, respectively.
[0138] 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
alow level pulse, while the clocks VCLK21" and VCLK22’
are at a high level.

[0139] 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.
[0140] 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.

[0141] As mentioned above, scan driver 300’ accord-
ing to the second and third exemplary embodiments of
the present invention sequentially outputs a first output
signal having high level pulses. The number of the high
level 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.

[0142] FIG. 19 shows a scan driver according to a third
comparative example, and FIG. 20 is a signal timing di-
agram of the scan driver according to the third compar-
ative example.

[0143] As shown in FIG. 19, scan driver
300" according to the third comparative example in-
cludes two shift registers 360 and 370, and a plurality of
NOR gates NORg4 to NORg,,, and NOR7, to NOR,,..
[0144] As shown in FIG. 18 and FIG. 19, shift register
360 receives a clock signal VCLK31 and a starting signal
VSP31, and shifts the output signals out31[1] to out31
[m] by half of a clock cycle of clock VCLK31, and sequen-
tially outputs the resultant signal. The output signal 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.

[0145] NOR gate NORg; performs a NOR operation on
a precharge control signal PC and the output signal out31
[i] of shift register 360, and outputs the output signal
scan31[i]. As shown in FIG. 20, the precharge control
signal PC has alow-level pulse in a predetermined cycle.
The width Tp of the low-level pulse is the same as the
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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 cycle of the
precharge control signal PC, and the four low-level puls-
es of the precharge control signal PC correspond to the
output signal out31[i].

[0146] NOR gate NORGi outputs a high-level pulse
when both the precharge control signal PC and the output
signal out31[i] are at a low level, and thus the output
signal scan31[i] of the NOR gate NORGi 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, respec-
tively, of the precharge control signal PC, and the pre-
charge pulse may be generated by the high-level 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. Thatis, the three pulses of four high-evel
pulses of the output signal scan31[i+1] correspond to the
high-level pulse of the output signal scan31[i].

[0147] 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 2 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 signal
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].

[0148] NOR gate NORY7i performs a NOR operation
on an output signal scan32]i] of shift register 360 and an
output signal scan 31[i] of NOR gate NORG6i, and outputs
a selection signal select[i]. 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
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].

[0149] Next, shift registers 360 and 370 for generating
the output signals out31[i] and scan32[i] describedin FIG.
19 and 20 are described in detail with reference to FIG.
21 to FIG. 25.

[0150] 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.

[0151] AsshowninFIG. 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,
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an input signal of a first flip-flop FFg, is the start signal
VSP31 of FIG. 19, and an output signal out31[i] of the ith
flip-flop FFg; becomes an input signal of the (i+1)th flip-
flop FFg(js1)-

[0152] The flip-flop FFg; outputs an input signal in as
it is inputted when a clock clk is at a high level, but the
flip-flop FF¢; latches the input signal in inputted when the
clock clk was at a high level, and outputs the resultant
signal as does the flip-flop of FIGs. 8A and 8B. Further-
more, the clock clk is inverted between two adjacent flip-
flops FFg; and FFg .4y, as does the shift register of FIG.
8A.

[0153] In FIG. 20, the flip-flop FFg; 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 FFg; 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 FFg4 to FFg,, 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.

[0154] Furthermore, as shown in FIG. 7 and FIG. 20,
the output signal scan32[i] of shift register 370is 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.

[0155] 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.

[0156] Forexample, 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 signals
scan31[i] of NOR gate NORS5i have 2n high-level pulses.
[0157] 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 de-
scribed with reference to FIG. 22, which is a signal timing
diagram of a scan driver according to the fourth compar-
ative example, specifically, the scan driver 300" thereof.
[0158] 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].

[0159] Indetail, the start time point of the last high level
pulse of the output signal scan31[i] of NOR gate NORg;
is established so as to correspond to the start time point

10

15

20

25

30

35

40

45

50

55

13

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 NORg; is subjected 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.

[0160] As such, the method described in FIG. 21 can
be applied to the first and second comparative examples
and the second and third exemplary embodiments. That
is, in the first and second comparative examples and the
second and third exemplary embodiments, the start time
points of the last high-level pulse of the output signals
scan11[i], scan11[i]’, scan21[i] are established to corre-
spond to the start time points of the 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].

[0161] 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 a comparative ex-
ample is described in detail with reference to FIG. 23 and
FIG. 24.

[0162] FIG. 23 is a simplified circuit diagram of a first
shift register in a scan driver according to a fifth compar-
ative example, and FIG. 24 is a signal timing diagram of
the scan driver according to the fifth comparative exam-
ple.

[0163] AsshowninFIG. 23, shift register 360’ includes
m flip-flops FF+4 to FF,,,, and the output signal of the
flip-flop FF; becomes the output signal out31[i]’ of shift
register 360’, i being an integer from 1 to m.

[0164] The flip-flop FF;; receives the clock signals
VCLK31 and VCLK31b as inner clocks clk and clkb, re-
spectively. The flip-flop FF; 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 cycle
of clock clk, as do the flip-flops described in FIGs. 13A
and 13B. Thus, the flip-flops FF,, to FF,, can shift the
output signals out31[1]’ to out31[m] by one clock cycle
of clock VCLK331’, and sequentially output the resultant
signal as shown in FIG. 24.

[0165] However, the flip-flop FF; 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 cycle
of clock VCLK32, while the clock cycle of clock VCLK31’
is the same as the cycle of the precharge control signal
PC, apart from FIG. 19. Furthermore, the output 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 FF,4, is converted to a high-level signal
after the clock VCLK31’ has low levels during the four
cycles of clock VCLK31’. Then, the flip-flops FF,4 to FF,,
shift the output signals out31[i] to out31[m]" having the
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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.

[0166] Inthe scandriver 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 correspond
to the last-high level pulse of the output signal scan31[i]
"of NOR gate NORGi, an odd number of precharge pulses
can be generated. Furthermore, in the scan driver, the
number of high-level pulses of the output signal scan31
[i” of NOR gate NORGi 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 multiple of the
cycle of the precharge control signal PC, that is, an odd
number multiple of the clock cycle of clock VCLK31".
[0167] 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 a comparative example
is described with reference to FIG. 25.

[0168] FIG. 25 is a signal timing diagram of a scan
driver according to a sixth comparative example.
[0169] 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]’ corre-
sponds to a start time point of the last high-level pulse in
the output signal scan31[i]’ of NOR gate NORg;. As such,
a period in which the output signal scan31[i]’ of NOR gate
NORg; is a high-level pulse, and a period in which the
output signal scan32[i] of shiftregister 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 signal out31[i]" of
shiftregister 360’ is atalow level. Thus, aninverted signal
of the output signal of shift register 360’ can be used as
the emit signal emit]i].

[0170] As such, scandriver 300" according to the third
to fifth comparative examples 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 corresponding to the number of precharge
pulses are selected 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 corresponding to the number of the precharge
pulses.

[0171] In the first to third exemplary embodiments of
the presentinvention, 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
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modify levels of the selection signal and the emit signal.
[0172] 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.

[0173] 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 scope of
the appended claims.

Claims

1. A driving device (300’) for a light emitting display
which includes a plurality of scan lines (X1, X2, ...,
Xm) for transferring a plurality of selection signals
(select [1], select [2], ..., select [m]), the driving de-
vice (300’) comprising:

afirst driver (330) for outputting a plurality of first
signals (out21 [1], out21 [2], ..., out21 [m]) to a
plurality of outputs, each first signal (out21 [1],
out21 [2], ..., out21 [m]) having a first integer
multiple of first pulses and being shifted by a first
period (Tcl) with respect to the preceding first
signal (out21 [1], out21 [2], ..., out21 [m]);

a second driver (340) for outputting a plurality
of second signals (out22 [1], out22 [2], ..., out22
[m]) to a plurality of outputs, each second signal
(out22 [1], out22 [2], ..., out22 [m]) having a plu-
rality of second pulses corresponding to the first
pulses shifted by a second period (Tp);

a third driver (XOR¢, XORyy, ..., XORy,,,) for
outputting a plurality of third signals (scan21 [1],
scan21 [2], ..., scan21 [m]) to a plurality of out-
puts in response to the first signals (out21 [1],
out21 [2], ..., out21 [m]) and the second signals
(out22 [1], out22 [2], ..., out22 [m]), each third
signal (scan21 [1], scan21 [2], ..., scan21 [m])
having a second integer multiple of third pulses
and being shifted by the first period (Tcl) with
respect to the preceding third signal (scan21 [1],
scan21 [2], ..., scan21 [m]);

a fourth driver (350) for outputting a plurality of
fourth signals (scan22 [1], scan22 [2], ...,
scan22 [m]) to a plurality of outputs, each fourth
signal (scan22 [1], scan22 [2], ..., scan22 [m])
having a fourth pulse and being shifted by a third
period with respect to the preceding fourth signal
(scan22 [1], scan22 [2], ..., scan22 [m]); and
afifthdriver (NOR,4,NOR,, ..., NOR,,,) forout-
putting the plurality of selection signals (select
[1], select [2], ..., select [m]) in response to the
third signals (scan21 [1], scan21 [2], ..., scan21
[m]) and the fourth signals (scan22 [1], scan22
[2], ..., scan22[m]), each selection signal (select
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[1], select [2], ..., select [m]) having a third inte-
ger multiple of fifth pulses, each third pulse cor-
responding to at least one fifth pulse, and having
a sixth pulse corresponding to the fourth pulse,
wherein the second integer multiple is greater
than the first integer multiple and

wherein the third pulses are shorter than the first
pulses.

The driving device (300’) of claim 1, wherein the sec-
ond period (Tp) has a width the same as a width of
a third pulse.

The driving device (300’) of claim 2, wherein a width
between two adjacent first pulses in a plurality of the
first pulses is the same as a width of a first pulse.

The driving device (300’) of claim 3, wherein the sec-
ond period (Tp) has a width shorter than the width
of a first pulse.

The driving device (300’) of claim 2, wherein the first
integer corresponds to twice the second integer.

The driving device (300’) of claim 2 or 5, wherein the
first driver (330), the second driver (340) and the
fourth driver (350) respectively comprise a shift reg-
ister, and a cycle of a clock used in the fourth driver
(350) corresponds to twice a cycle of a clock used
in the first driver (330) and the second driver (340).

The driving device (300’) of claim 2 or 5, wherein the
first driver (330), the second driver (340) and the
fourth driver (350) respectively comprise a shift reg-
ister, and a cycle of a clock used in the fourth driver
(350) is the same as a cycle of a clock used in the
first driver (330) and the second driver (340).

A light emitting display, comprising:

adisplay area comprising a plurality of data lines
(Y1,Y2, ..., Yn) for transferring a data signal, a
plurality of scan lines (X1, X2, ..., Xm) arranged
in a direction which crosses a direction of the
datalines (Y1,Y2, ..., Yn), and a plurality of pix-
els (110) respectively coupled to the data lines
(Y1, Y2, ..., Yn) and the scan lines (X1, X2, ...,
Xm); and

a driving device (300’) according to one of the
preceding claims.

9. The light emitting display of claim 8, wherein each

pixel (110) comprises:

at least one switch (T1, T2) for transferring a
data signal from one of the datalines (Y1, Y2, ...,
Yn) in response to a low level in the selection
signal (select [1], select [2], ..., select [m]) ap-
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plied to one of the scan lines (X1, X2, ..., Xm);

a capacitor (C) for charging to a voltage corre-
sponding to the data signal transferred;

a transistor (T3) for outputting a current accord-
ing to the voltage charged on the capacitor (C);
and

a light emitting element (OLED) for emitting light
according to a magnitude of the current output-
ted by the transistor (T3).

10. A method for driving a light emitting display which

includes a plurality of scan lines (X1, X2, ..., Xm) for
transferring a plurality of selection signals (select [1],
select [2], ..., select [m]), the method comprising the
steps of:

outputting a plurality of first signals (out21 [1],
out21 [2], ..., out21 [m]) to a plurality of outputs,
each first signal (out21 [1], out21 [2], ..., out21
[m]) having a first integer multiple of first pulses
and being shifted by a first period (Tcl) with re-
spect to the preceding first signal (out21 [1],
out21 [2], ..., out21 [m]);

outputting a plurality of second signals (out22
[1], out22 [2], ..., out22 [m]) to a plurality of out-
puts, each second signal (out22[1], out22[2], ...,
out22 [m]) having a plurality of second pulses
corresponding to the first pulses shifted by a sec-
ond period (Tp);

outputting a plurality of third signals (scan21 [1],
scan21 [2], ..., scan21 [m]) to a plurality of out-
puts in response to the first signals (out21 [1],
out21[2], ..., out21 [m]) and the second signals
(out22 [1], out22 [2], ..., out22 [m]), each third
signal (scan21 [1], scan21 [2], ..., scan21 [m])
having a second integer multiple of third pulses
and being shifted by the first period (Tcl) with
respect to the preceding third signal (scan21 [1],
scan21 [2], ..., scan21 [m]);

outputting a plurality of fourth signals (scan22
[1], scan22 [2], ..., scan22 [m]) to a plurality of
outputs, each fourth signal (scan22 [1], scan22
[2], ..., scan22 [m]) having a fourth pulse and
being shifted by a third period with respect to
the preceding fourth signal (scan22 [1], scan22
[2], ..., scan22 [m]); and

outputting the plurality of selection signals (se-
lect [1], select [2], ..., select [m]) in response to
the third signals (scan21 [1], scan21 [2], ...,
scan21 [m]) and the fourth signals (scan22 [1],
scan22 [2], ..., scan22 [m]), each selection sig-
nal (select [1], select [2], ..., select [m]) having
athird integer multiple of fifth pulses correspond-
ing to at least one of the second integer multiple
of third pulses, and having a sixth pulse corre-
sponding to the fourth pulse,

wherein the second integer multiple is greater
than the first integer multiple and
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wherein the third pulses are shorter than the first
pulses.

The method of claim 10, wherein the second period
(Tp) has a width the same as a width of a third pulse.

The method of claim 11, wherein a width between
two adjacent first pulses in a plurality of the first puls-
es is the same as a width of a first pulse.

The method of claim 12, wherein the second period
(Tp) has a width shorter than the width of a first pulse.

The method of claim 11, wherein the first integer cor-
responds to twice the second integer.

The method of claim 11 or 14, wherein the step of
outputting the plurality of first signals, the step of out-
putting the plurality of second signals and the step
of outputting the plurality of fourth signals are respec-
tively performed using a shift register, and a cycle of
a clock used in the step of outputting the plurality of
fourth signals corresponds to twice a cycle of a clock
used in the step of outputting the plurality of first sig-
nals and the step of outputting the plurality of second
signals.

The method of claim 11 or 14, wherein the step of
outputting the plurality of first signals, the step of out-
putting the plurality of second signals and the step
of outputting the plurality of fourth signals are respec-
tively performed using a shift register, and a cycle of
a clock used in the step of outputting the plurality of
fourth signals is the same as a cycle of a clock used
in the step of outputting the plurality of first signals
and the step of outputting the plurality of second sig-
nals.

Patentanspriiche

1.

Ein Steuergerat (300’) fiir eine lichtemittierende An-
zeige, die eine Vielzahl von Ansteuerleitungen (X1,
X2, ..., Xm) zur Ubertragung einer Vielzahl von Se-
lektierungssignalen (select [1], select [2], ..., select
[m]), aufweist, wobei das Steuergerat (300°) auf-
weist:

einen ersten Treiber (330) zur Ausgabe einer
Vielzahl erster Signale (out21 [1], out21 [2], ...,
out21[m]) an eine Vielzahl von Ausgangen, wo-
bei jedes erste Signal (out21 [1], out21 [2], ...,
out21 [m]) ein erstes ganzzahliges Vielfaches
erster Pulse aufweist und beziiglich des voraus-
gehenden ersten Signals (out21 [1], out21
[2], ..., out21 [m]) um ein erstes Intervall (Tcl)
verschoben ist;

einen zweiten Treiber (340) zur Ausgabe einer

10

15

20

25

30

35

40

45

50

55

16

Vielzahl zweiter Signale (out22 [1], out22 [2], ...,
out22 [m]) an eine Vielzahl von Ausgangen, wo-
bei jedes zweite Signal (out22 [1], out22 [2], ...,
out22 [m]) eine Vielzahl zweiter Pulse aufweist,
die den ersten Pulsen entsprechen, welche um
ein zweites Intervall (Tp) verschoben sind;
einen dritten Treiber (XOR{;, XORj, ...,
XOR; ) zur Ausgabe einer Vielzahl dritter Si-
gnale (scan21 [1], scan 21 [2], ..., scan 21 [m])
an eine Vielzahl von Ausgangen in Reaktion auf
die ersten Signale (out21[1], out21[2], ..., out21
[m]) und die zweiten Signale (out22 [1], out22
[2], ..., out22 [m]), wobei jedes dritte Signal
(scan21 [1], scan 21 [2], ..., scan 21 [m]) ein
zweites ganzzahliges Vielfaches dritter Pulse
aufweist und beziglich des vorausgehenden
dritten Signals (scan 21 [1], scan 21 [2], ...,
scan21[m]) umdas erste Intervall (Tcl) verscho-
ben ist;

einen vierten Treiber (350) zur Ausgabe einer
Vielzahl vierter Signale (scan22 [1], scan 22
[2], ..., scan 22 [m]) an eine Vielzahl von Aus-
gangen, wobei jedes vierte Signal (scan22 [1],
scan 22 [2], ..., scan 22 [m]) einen vierten Puls
aufweist und beziglich des vorausgehenden
vierten Signals (scan22[1], scan 22 [2], ..., scan
22 [m]) um ein drittes Intervall verschoben ist;
und

einen flinften Treiber (NOR4y, NOR,,, ...,
NOR,,,,) zur Ausgabe der Vielzahl von Selektie-
rungssignalen (select [1], select [2], ..., select
[m]) in Reaktion auf die dritten Signale (scan21
[1], scan21 [2], ..., scan21 [m]) und die vierten
Signale (scan22[1],scan22[2], ...,scan22[m]),
wobei jedes Selektierungssignal (select [1], sel-
ect [2], ..., select [m]) ein drittes ganzzahliges
Vielfaches flinfter Pulse aufweist, wobei jeder
dritte Puls zumindest einem fiinften Puls ent-
spricht, und wobei jedes Selektierungssignal
(select [1], select [2], ..., select [m]) einen sech-
sten Puls aufweist, der dem vierten Puls ent-
spricht,

wobei das zweite ganzzahlige Vielfache gréfRer
als das erste ganzzahlige Vielfache ist und
wobei die dritten Pulse kirzer als die ersten Pul-
se sind.

Steuergerat (300’) nach Anspruch 1, wobei das zwei-
te Intervall (Tp) eine Breite aufweist, die gleich einer
Breite eines dritten Pulses ist.

Steuergerat (300°) nach Anspruch 2, wobei eine
Breite zwischen zwei benachbarten ersten Pulsen
in einer Vielzahl der ersten Pulse gleich einer Breite
eines ersten Pulses ist.

Steuergerat (300’) nach Anspruch 3, wobei das zwei-
te Intervall (Tp) eine Breite aufweist, die klrzer als
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die Breite eines ersten Pulses ist.

Steuergerat (300’) nach Anspruch 2, wobei die erste
ganze Zahl dem Doppelten der zweiten ganzen Zahl
entspricht.

Steuergerat (300’) nach Anspruch 2 oder 5, wobei
der erste Treiber (330), der zweite Treiber (340) und
der vierte Treiber (350) jeweils ein Schieberegister
aufweisen, und wobei ein Zyklus eines Taktes, der
im vierten Treiber (350) verwendet wird, dem Dop-
pelten eines Zyklus eines Taktes, derim ersten Trei-
ber (330) und im zweiten Treiber (340) verwendet
wird, entspricht.

Steuergerat (300’) nach Anspruch 2 oder 5, wobei
der erste Treiber (330), der zweite Treiber (340) und
der vierte Treiber (350) jeweils ein Schieberegister
aufweisen, und wobei ein Zyklus eines Taktes, der
im vierten Treiber (350) verwendet wird, gleich ei-
nem Zyklus eines Taktes, derim ersten Treiber (330)
und im zweiten Treiber (340) verwendet wird, ist.

Lichtemittierende Anzeige, aufweisend:

einen Anzeigebereich, der eine Vielzahl von Da-
tenleitungen (Y1, Y2, ..., Yn) zur Ubertragung
eines Datensignals, eine Vielzahl von Ansteu-
erleitungen (X1, X2, ..., Xm), die in einer Rich-
tung, welche eine Richtung der Datenleitungen
(Y1,Y2, ..., Yn) kreuzt, angeordnet sind, und ei-
ne Vielzahl von Pixeln (110), die jeweils an die
Datenleitungen (Y1, Y2, ..., Yn) und die Ansteu-
erleitungen (X1, X2, ..., Xm) angekoppelt sind,
aufweist; und

ein Steuergerat (300’) nach einem der vorher-
gehenden Anspriche.

Lichtemittierende Anzeige nach Anspruch 8, wobei
jeder Pixel (110) aufweist: zumindest einen Schalter
(T1, T2) zur Ubertragung eines Datensignals von ei-
ner der Datenleitungen (Y1, Y2, ..., Yn) in Reaktion
auf ein niedriges Level in dem an einer der Ansteu-
erleitungen (X1, X2, ..., Xm) anliegenden Selektie-
rungssignal (select [1], select [2], ..., select [m]);
einen Kondensator (C), der mit einer Spannung ent-
sprechend dem Ubertragenen Datensignal aufgela-
den wird;

einen Transistor (T3), der einen Strom gemaf der
im Kondensator (C) geladenen Spannung ausgibt;
und

ein lichtemittierendes Element (OLED), welches
Licht gemaf einem Betrag des von dem Transistor
(T3) ausgegebenen Stromes emittiert.

Verfahren zur Steuerung einer lichtemittierenden
Anzeige, die eine Vielzahl von Ansteuerleitungen
(X1, X2, ..., Xm) zur Ubertragung einer Vielzahl von
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Selektierungssignalen (select [1], select [2], ..., sel-
ect [m]) aufweist, wobei das Verfahren die folgenden
Schritte aufweist:

Ausgabe einer Vielzahl erster Signale (out21[1],
out21 [2], ..., out21 [m]) an eine Vielzahl von
Ausgéngen, wobei jedes erste Signal (out21 [1],
out21[2], ..., out21 [m]) ein erstes ganzzahliges
Vielfaches erster Pulse aufweist und beziiglich
des vorausgehenden ersten Signals (out21 [1],
out21 [2], ..., out21 [m]) um ein erstes Intervall
(Tcl) verschoben ist;

Ausgabe einer Vielzahl zweiter Signale (out22
[1], out22[2], ..., out22 [m]) an eine Vielzahl von
Ausgangen, wobei jedes zweite Signal (out22
[1], out22[2], ..., out22[m]) eine Vielzahl zweiter
Pulse aufweist, die den ersten Pulsen entspre-
chen, welche um ein zweites Intervall (Tp) ver-
schoben sind;

Ausgabe einer Vielzahl dritter Signale (scan21
[1], scan21[2], ..., scan 21 [m]) an eine Vielzahl
von Ausgangen in Reaktion auf die ersten Si-
gnale (out21[1], out21[2], ..., out21 [m]) und die
zweiten Signale (out22 [1], out22 [2], ..., out22
[m]), wobei jedes dritte Signal (scan21 [1], scan
21[2], ..., scan 21 [m]) ein zweites ganzzahliges
Vielfaches dritter Pulse aufweist und beziiglich
des vorausgehenden dritten Signals (scan 21
[1], scan 21 [2], ..., scan21 [m]) um das erste
Intervall (Tcl) verschoben ist; und

Ausgabe einer Vielzahl vierter Signale (scan22
[1], scan22[2], ..., scan 22 [m]) an eine Vielzahl
von Ausgangen, wobei jedes vierte Signal
(scan22 [1], scan 22 [2], ..., scan 22 [m]) einen
vierten Puls aufweist und bezlglich des voraus-
gehenden vierten Signals (scan22 [1], scan 22
[2], ..., scan 22 [m]) um ein drittes Intervall ver-
schoben ist; und

Ausgabe der Vielzahl von Selektierungssigna-
len (select [1], select [2], ..., select [m]) in Reak-
tion auf die dritten Signale (scan21 [1], scan21
[2], ..., scan21 [m]) und die vierten Signale
(scan22 [1], scan 22 [2], ..., scan 22 [m]), wobei
jedes Selektierungssignal (select [1], select
[2], ..., select [m]) ein drittes ganzzahliges Viel-
faches funfter Pulse aufweist, das zumindest ei-
nem des zweiten ganzzahligen Vielfachen drit-
ter Pulse entspricht, und wobei jedes Selektie-
rungssignal (select [1], select [2], ..., select [m])
einen sechsten Puls, der dem vierten Puls ent-
spricht, aufweist,

wobei das zweite ganzzahlige Vielfache grofier
als das erste ganzzahlige Vielfache ist und
wobei die dritten Pulse klrzer als die ersten Pul-
se sind.

11. Verfahren nach Anspruch 10, wobei das zweite In-

tervall (Tp) eine Breite aufweist, die gleich einer Brei-
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te eines dritten Pulses ist.

Verfahren nach Anspruch 11, wobei eine Breite zwi-
schen zwei benachbarten ersten Pulsen in einer
Vielzahl der ersten Pulse gleich einer Breite eines
ersten Pulses ist.

Verfahren nach Anspruch 12, wobei das zweite In-
tervall (Tp) eine Breite aufweist, die kirzer als die
Breite eines ersten Pulses ist.

Verfahren nach Anspruch 11, wobei die erste ganze
Zahl dem Doppelten der zweiten ganzen Zahl ent-
spricht.

Verfahren nach Anspruch 11 oder 14, wobei der
Schritt der Ausgabe der Vielzahl erster Signale, der
Schritt der Ausgabe der Vielzahl zweiter Signale und
der Schritt der Ausgabe der Vielzahl vierter Signale
jeweils mittels eines Schieberegisters durchgefiihrt
werden, und wobei ein Zyklus eines Taktes, derbeim
Schritt der Ausgabe der Vielzahl vierter Signale ver-
wendet wird, dem Doppelten eines Zyklus eines Tak-
tes, der beim Schritt der Ausgabe der Vielzahl erster
Signale und beim Schritt der Ausgabe der Vielzahl
zweiter Signale verwendet wird, entspricht.

Verfahren nach Anspruch 11 oder 14, wobei der
Schritt der Ausgabe der Vielzahl erster Signale, der
Schrittder Ausgabe der Vielzahl zweiter Signale und
der Schritt der Ausgabe der Vielzahl vierter Signale
jeweils mittels eines Schieberegisters durchgefiihrt
werden, und wobei ein Zyklus eines Taktes, derbeim
Schritt der Ausgabe der Vielzahl vierter Signale ver-
wendet wird, gleich einem Zyklus eines Taktes, der
beim Schritt der Ausgabe der Vielzahl erster Signale
und beim Schritt der Ausgabe der Vielzahl zweiter
Signale verwendet wird, ist.

Revendications

Dispositif d’attaque (300’) pour un afficheur a émis-
sion de lumiére qui comprend de multiples lignes de
balayage (X1, X2, ..., Xm) pour le transfert de mul-
tiples signaux de sélection (select[1], select[2], ...,
select[m]), le dispositif d’attaque (300’) comportant :

un premier élément d’'attaque (330) destiné a
délivrer en sortie de multiples premiers signaux
(out21[1], out21[2], ..., out21 [m]) a de multiples
sorties, chaque premier signal (out21 [1], out21
[2], ..., out21 [m]) ayant un premier multiple en-
tier de premiéres impulsions et étant décalé
d’une premiére période (Tcl) par rapport au pre-
mier signal précédent (out21 [1], out21 [2], ...,
out21 [m]) ;

un second élémentd’attaque (340) destiné a dé-
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livrer en sortie de multiples seconds signaux
(out22[1], out22[2], ..., out22 [m]) a de multiples
sorties, chaque second signal (out22 [1], out22
[2], ..., out22 [m]) ayant de multiples secondes
impulsions correspondant aux premiéres impul-
sions décalées d'une seconde période (Tp) ;
un troisitme élément dattaque (XOR4yy,
XOR, ..., XORy,,,) destiné a délivrer en sortie
de multiples troisiemes signaux (scan21 [1],
scan21[2], ...,scan21[m]) a de multiples sorties
en réponse aux premiers signaux (out21 [1],
out21[2], ..., out21 [m]) et aux seconds signaux
(out22 [1], out22 [2], ..., out22 [m]), chaque troi-
sieme signal (scan21 [1], scan21[2], ..., scan21
[m]) ayant un second multiple entier de troisie-
mes impulsions et étant décalé de la premiere
période (Tcl) par rapport au troisi€me signal pré-
cédent (scan21 [1], scan21 [2], ..., scan21[m]) ;
un quatrieme élément d’attaque (350) destiné a
délivrer en sortie de multiples quatriemes si-
gnaux (scan22 [1], scan22 [2], ..., scan22 [m])
a de multiples sorties, chaque quatriéme signal
(scan22 [1], scan22 [2], ..., scan22 [m]) ayant
une quatriéme impulsion et étant décalé d’une
troisieme période par rapport au quatrieme si-
gnal précédent (scan22 [1], scan22 [2], ...,
scan22 [m]) ; et

un cinquiéme élément d'attaque (NORyy,
NOF,y, ..., NOR,,)destiné a délivrer en sortie
les multiples signaux de sélection (select[1], se-
lec[2], ..., select [m]) en réponse aux troisiemes
signaux (scan21 [1], scan21 [2], ..., scan21 [m])
et aux quatriemes signaux (scan22 [1], scan22
[2], ..., scan22 [m]), chaque signal de sélection
(select[1], select[2], ..., select[m]) ayant un troi-
siéme multiple entier de cinquiémes impulsions,
chaque troisi€me impulsion correspondant a au
moins une cinquieéme impulsion et ayant une
sixieme impulsion correspondant a la quatriéme
impulsion,

dans lequel le deuxiéme multiple entier est plus
grand que le premier multiple entier, et

dans lequel les troisiemes impulsions sont plus
courtes que les premiéres impulsions.

Dispositif d’attaque (300’) selon la revendication 1,
dans lequel la seconde période (Tp) a une largeur
égale a la largeur d’une troisieme impulsion.

Dispositif d’attaque (300°) selon la revendication 2,
dans lequel une largeur comprise entre deux pre-
miéres impulsions adjacentes parmi de multiples
premiéres impulsions est égale a la largeur d’'une
premiére impulsion.

Dispositif d’attaque (300°) selon la revendication 3,
dans lequel la seconde période (Tp) a une largeur
plus courte que la largeur d’'une premiére impulsion.
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Dispositif d’attaque (300’) selon la revendication 2,
dans lequel le premier entier correspond au double
du deuxiéme entier.

Dispositif d’attaque (300’) selon la revendication 2
ou 5, dans lequel le premier élément d’attaque (330),
le deuxieme élément d’attaque (340) et le quatrieme
élément d’attaque (350) comprennent respective-
ment un registre a décalage, et un cycle d’'une hor-
loge utilisée dans le quatrieme élément d’attaque
(350) correspond au double d’'un cycle d’'une horloge
utilisée dans le premier élément d’attaque (330) et
dans le deuxieme élément d’attaque (340).

Dispositif d’attaque (300’) selon la revendication 2
ou 5, dans lequel le premier élément d’attaque (330),
le deuxieme élément d’attaque (340) et le quatrieme
élément d’attaque (350) comprennent respective-
ment un registre a décalage, et un cycle d’une hor-
loge utilisée dans le quatrieme élément d’attaque
(350) est égal a un cycle d’une horloge utilisée dans
le premier élément d’attaque (330) et dans le deuxié-
me élément d’attaque (340).

Dispositif d’affichage émettant de la lumiere,
comportant :

une zone d’affichage comportant de multiples
lignes de données (Y1, Y2, ..., Yn) pour trans-
férer un signal de données, de multiples lignes
de balayage (X1, X2, ..., Xm) agencées dans
une direction qui croise une direction des lignes
dedonnées(Y1,Y2, ..., Yn), etde multiples pixels
(110) reliés respectivement aux lignes de don-
nées (Y1, Y2, ..., Yn) et aux lignes de balayage
(X1, X2,..., Xm) ; et

un dispositif d’attaque (300’) selon I'une des re-
vendications précédentes.

9. Dispositif d’affichage émettant de la lumiére selon la

revendication 8, dans lequel chaque pixel (110)
comporte :

au moins un commutateur (T1, T2) destiné a
transférer un signal de données de I'une des
lignes de données (Y1, Y2, ..., Yn) en réponse
a un niveau bas dans le signal de sélection (se-
lect[1], selec[2], ..., select [m]) appliqué a 'une
des lignes de balayage (X1, X2, ..., Xm) ;

un condensateur (C) destiné a charger une ten-
sion correspondant au signal de données
transféré ;

un transistor (T3) destiné a délivrer en sortie un
courant conforme a la tension chargée sur le
condensateur (C) ; et

un élément d’émission de lumiéere (OLED) des-
tiné a émettre de lalumiére conformément a l'in-
tensité du courant délivré en sortie par le tran-
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sistor (T3).

10. Procédé pour attaquer un dispositif d’affichage

émettant de la lumiére qui comprend de multiples
lignes de balayage (X1,X2, ...,Xm)pour transférer de
multiples signaux de sélection (select[1],select
[2], ...,select[m]), le procédé comprenant les étapes
qui consistent :

a délivrer en sortie de multiples premiers si-
gnaux (out21 [1], out21 [2], ..., out21 [m]) a de
multiples sorties, chaque premier signal (out21
[1], out21 [2], ..., out21 [m]) ayant un premier
multiple entier de premiéres impulsions et étant
décalé d’'une premiere période (Tcl) par rapport
au premier signal précédent (out21 [1], out21
[2], ..., out21 [m]) ;

adélivrer en sortie de multiples seconds signaux
(out22[1], out22[2], ..., out22 [m]) a de multiples
sorties, chaque second signal (out22 [1], out22
[2], ..., out22 [m]) ayant de multiples secondes
impulsions correspondant aux premiéres impul-
sions décalées d’'une seconde période (Tp) ;

a délivrer en sortie de multiples troisiemes si-
gnaux (scan21 [1], scan21 [2], ..., scan21 [m])
a de multiples sorties en réponse aux premiers
signaux (out21 [1], out21 [2], ..., out21 [m]) et
aux deuxiémes signaux (out22 [1], out22 [2], ...,
out22 [m]), chaque troisieme (signal scan21 [1],
scan21 [2], ..., scan21 [m]) ayant un deuxiéme
multiple entier de troisiemes impulsions et étant
décalé de la premiere période (Tcl) par rapport
au troisieme signal précédent (scan21 [1],
scan21 [2], ..., scan21 [m]) ;

a délivrer en sortie de multiples quatriemes si-
gnaux (scan22 [1], scan22 [2], ..., scan22 [m])
a de multiples sorties, chaque quatrieme signal
(scan22 [1], scan22 [2], ..., scan22 [m]) ayant
une quatrieme impulsion et étant décalé d’une
troisieme période par rapport au quatrieme si-
gnal précédent (scan22 [1], scan22 [2], ...,
scan22 [m]) ; et

a délivrer en sortie les multiples signaux de sé-
lection (select [1], select [2], ..., select [m]) en
réponse aux troisiemes signaux (scan21 [1],
scan21 [2], ...,scan21 [m]) et aux quatriemes si-
gnaux (scan22 [1],scan22[2], ...,scan22[m]),
chaque signal de sélection (select[1],select
[2], ...,select[m]) ayant un troisieme multiple en-
tier de cinquiémes impulsions correspondant a
au moins I'un du deuxieme multiple entier de
troisiemes impulsions, et ayant une sixiéme im-
pulsion correspondant a la quatri€me impulsion,
dans lequel le deuxiéme multiple entier est plus
grand que le premier multiple entier, et

dans lequel les troisiémes impulsions sont plus
courtes que les premiéres impulsions.
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Procédé selon la revendication 10, dans lequel la
seconde période (Tp) aune largeur égale alalargeur
d’une troisi€me impulsion.

Procédé selon la revendication 11, dans lequel une
largeur comprise entre deux premiéres impulsions
adjacentes parmi plusieurs des premiéres impul-
sions est égale a la largeur d’une premiére impul-
sion.

Procédé selon la revendication 12, dans lequel la
seconde période (Tp) a une largeur plus courte que
la largeur d’'une premiére impulsion.

Procédé selon la revendication 11, dans lequel le
premier entier correspond au double du deuxiéme
entier.

Procédé selon larevendication 11 ou 14, dans lequel
I'étape consistant a délivrer en sortie les multiples
premiers signaux, I'étape consistant a délivrer en
sortie les multiples deuxiémes signaux et I'étape
consistant a délivrer en sortie les multiples quatrie-
mes signaux sont exécutées respectivement en uti-
lisant un registre a décalage, et un cycle d’'une hor-
loge utilisée dans I'étape consistant a délivrer en sor-
tie les multiples quatriémes signaux correspond au
double d’un cycle d’'une horloge utilisée dans I'étape
consistant a délivrer en sortie les multiples premiers
signaux etdans I'étape consistant a délivrer en sortie
les multiples deuxiémes signaux.

Procédé selon larevendication 11 ou 14, dans lequel
I’étape consistant a délivrer en sortie les multiples
premiers signaux, I'étape consistant a délivrer en
sortie les multiples deuxiémes signaux et I'étape
consistant a délivrer en sortie les multiples quatrie-
mes signaux sont exécutées respectivement en uti-
lisant un registre a décalage, et un cycle d’'une hor-
loge utilisée dans I'étape consistant a délivrer en sor-
tie les multiples quatriemes signaux est égal a un
cycle d’'une horloge utilisée dans I'étape consistant
a délivrer en sortie les multiples premiers signaux et
I'étape consistant a délivrer en sortie les multiples
deuxiemes signaux.
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