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(7 ABSTRACT

A method for driving an organic light emitting display panel
including a plurality of organic light emitting diode which
are coupled to a plurality of segment lines and a plurality of
common lines in a matrix structure comprises the steps of:
(A) precharging a first organic light emitting diode con-
nected to a first common line and a second organic light
emitting diode connected to a second common line, wherein
the first common line neighbors on the second common line;
(B) supplying a first driving current to the first organic light
emitting diode; (C) supplying a second driving current to the
second organic light emitting diode; and (D) discharging
electrified charge of the first and second organic light
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FIG. 5A
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METHOD FOR DRIVING ORGANIC LIGHT
EMITTING DISPLAY PANEL

FIELD OF INVENTION

[0001] The present invention relates to a method for
driving a display panel; and, more particularly, to a method
for driving an organic light emitting display panel.

DESCRIPTION OF PRIOR ART

[0002] Generally, a flat panel display (FPD) is classified
into an inorganic device and an organic device in according
to a display material of the flat panel display. In the inorganic
device, there are a plasma display panel (PDP), a field
emission display (FED), and the like. The PDP is operated
by using a photo luminescence PL emitted from a fluores-
cent substance, and the FED is operated by using a cathode
luminescence. Meanwhile, in the organic device, there are a
liquid crystal display (LCD), an organic light emitting
display (OLED), and the like.

[0003] The organic light emitting display (hereinafter,
referred as an OLED) is in the spotlight because of an
operating speed. The operation speed of the OLED is faster
thirty thousand times than that of the liquid crystal display
LCD which is used commonly. In addition, the OLED has
the advantage of supporting a wide view and a high bright-
ness, as including a material which can emit light by itself.

[0004] FIG. 1 is a block diagram describing a conven-
tional organic light emitting display.

[0005] As shown, the OLED includes an OEL panel
having a plurality of unit pixels and a driver for driving the
plurality of unit pixels through a plurality of segment lines
and common lines. The plurality of unit pixels is coupled to
each other in a matrix structure defined by the plurality of
segment lines and common lines. That is, in the OEL panel,
a column line is referred as the segment line and a row line
is referred as the common line.

[0006] FIG. 2 is a schematic circuit diagram showing a
part of the OEL panel shown in FIG. 1.

[0007] As shown, each unit pixel includes an organic light
emitting diode and a capacitor. One side of the organic light
emitting diode and the capacitor is connected to the segment
line., and the other side of the organic light emitting diode
and the capacitor is connected to the common line.

[0008] FIG. 3 is a schematic circuit diagram depicting a
unit pixel 10 of the OEL panel and a unit driver 100 of the
driver for controlling the unit pixel 10.

[0009] As shown, the unit pixel 10 includes an organic
light emitting diode D, and a capacitor C,. Herein, the
capacitor C, is used for supplying a predetermined voltage
between each side of the organic light emitting diode D,,. A
plus terminal of the organic light emitting diode D, is
connected to the segment line and a minus terminal of the
organic light emitting diode D, is connected to the common
line.

[0010] The unit driver 100 is provided with a first current
source 20, a second current source 30, a first MOS transistor
M1, a second MOS transistor M2 and a third MOS transistor
M3. The first current source 20 is used for supplying a
precharge current to the organic light emitting diode D,
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through the segment line. The second current source 30
supplies a driving current to the organic light emitting diode
D, through the segment line. The first MOS transistor M1
connects or disconnects the first current source 20 to the
segment line in response to a precharge on/off signal.
Similarly, the second MOS transistor M2 connects or dis-
connects the second current source 30 to the segment line in
response to a driving on/off signal. The third MOS transistor
M3 controlled by a discharge on/off signal for selectively
discharging charges stored in the capacitor C, to a ground
voltage VSS. Namely, each of the first to third MOS
transistors M1 to M3 is served as a switch. Herein, the unit
driver 100 is coupled to the unit pixel 10 through a first pad
50. A second pad 40 in FIG. 1 receives a voltage supplied
to the common line.

[0011] FIG. 4 is a timing diagram demonstrating opera-
tion of the unit driver 100 shown in FIG. 3. And, FIGS. 5A
to 5D are equivalent circuit diagrams describing the unit
driver 100 and the unit pixel 10 during each period shown
in FIG. 4.

[0012] Referring to FIG. 4, the operation of the unit driver
100 includes a null step, a precharge step, a driving step and
a discharge step. FIGS. 5A to 5D describe equivalent
circuits during a null period, a precharge period, a driving
period and a discharge period, respectively. Hereinafter,
referring to FIGS. 1 to 5D, the operation of the organic light
emitting display is described in detail.

[0013] InFIGS. 5A to 5B, a colon capacitor 10' beside the
unit pixel 10 means a load capacitance generated by sur-
round unit pixels when the driving current is supplied to the
unit pixel 10. In addition, the first to third MOS transistors
are referred as a first to third switches S1 to S3 in the
equivalent circuits.

[0014] First, referring to FIG. 5A, the null step during the
null period is described. The first to third switches S1 to S3
are turned off; and a common voltage VDC which is
commonly supplied to each unit pixel is supplied to the
minus terminal of the organic light emitting diode D,

[0015] Next, referring to FIG. 5B, the first switch S1 is
turned on and the second and third switches S2 and S3 are
turned off in the precharge step during the precharge period.
As a result, the precharge current is supplied to the unit pixel
10 from the first current source 20. The precharge step is
used for supplying a current until a voltage supplied between
two terminals of the organic light emitting diode D, is
equivalent to a threshold voltage Vth of the organic light
emitting diode D, before the driving period.

[0016] If there is no precharge step in the operation of the
organic light emitting display, at the driving step, the driving
voltage, which makes the organic light emitting diode D,
emit light in the driving step, is directly supplied to the
organic light emitting diode D,,. Then, some of the driving
voltage is used as the threshold voltage Vth of the organic
light emitting diode D,, for turning the same on. Thus, if the
voltage supplied between the two terminals of the organic
light emitting diode D, is equivalent to a threshold voltage
Vith of the organic light emitting diode D, before the driving
period, the driving voltage used in the driving period can be
effectively decreased.

[0017] The organic light emitting diode D, emits light
when the organic light emitting diode D, receives a current
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above a predetermined level. That is, the voltage drop across
the organic light emitting diode D, keeps above the thresh-
old voltage Vth of the organic light emitting diode D, in
order to obtain light emitted from the organic light emitting
diode D,, corresponding with a supplied current. It is because
each capacitor C, in each unit pixel has the characteristic
with protecting a flow of a direct current DC.

[0018] Therefore, in order to obtain all scales which the
organic light emitting diode D, can present, the precharge
step 1s performed before the driving period.

[0019] Next, referring to FIG. 5C, the second switch S2 is
turned on and the first and third switches S1 and S3 are
turned off at the driving step. As a result, the driving current
outputted from the second current source 30 is supplied to
the unit pixel 10. Then, the organic light emitting diode D,
emits light in response to the driving current.

[0020] Next, referring to FIG. 5D, the third switch S3 is
turned on and the first and second switches S1 and S2 are
turned off at the discharge step. As a result, the charge stored
in the unit pixel 10 is discharged by the ground voltage VSS.

[0021] After the discharge period, the four steps, i.c., the
null step, the precharge step, the driving step and the
discharge step is sequentially repeated.

[0022] FIG. 6A is a waveform describing a method of
driving a panel of the conventional organic light emitting
display. As shown, there is depicted the operation of the
panel including the plurality of unit pixels in a matrix
structure.

[0023] In the panel of the conventional organic light
emitting display, the unit pixels which are connected to one
common line simultaneously emit light. As above statement,
the operation of emitting light includes the four steps, i.c.,
the null step, the precharge step, the driving step and the
discharge step.

[0024] As shown, the four steps are performed in a first
common line selected by a common line selecting signal.
And then, in a second common line selected by the common
line selecting signal, the four steps are carried out. Herein,
the organic light emitting diode D, may emit light during the
driving and discharge periods.

[0025] Amount of the light emitted from the organic light
emitting diode D, is defined based on amount of the driving
current supplied to the organic light emitting diode D,.
There are two methods, a pulse width modulation PWM and
a pulse amplitude modulation PAM as shown in FIG. 6B,
for supplying the driving current to the organic light emitting
diode D,

[0026] Referring to A, B, C and D in FIG. 6B, as the
PWM, the driving current supplied to the unit pixel has a
different pulse width in response to amount of emitted light.
Namely, the emitted light is determined by the pulse width
of the driving current.

[0027] In the other hand, as the PAM (referred to E, F, G
and H in FIG. 6B), the driving current supplied to the unit
pixel has a different pulse amplitude in response to amount
of emitted light. Namely, the emitted light is determined by
the pulse amplitude of the driving current.

[0028] As above statement, for emitting the light from the
panel of the organic light emitting display, there are the four
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steps, i.c., the null step, the precharge step, the driving step
and the discharge step at each common line. However, the
above method has the disadvantage of consuming a large
power. Particularly, amount of the precharge current used for
each precharge period is much larger than amount of the
driving current used for each driving period. As a result,
there is a serious problem that the precharge step for
precharging unit pixels in each common line should be
performed to thereby consuming a large amount of pre-
charge current.

SUMMARY OF INVENTION

[0029] Ttis, therefore, an object of the present invention to
provide a method for driving an organic light emitting
display panel as effectively reducing an operation current.

[0030] In accordance with an aspect of the present inven-
tion, there is provided a method for driving an organic light
emitting display panel including a plurality of organic light
emitting diode which are coupled to a plurality of segment
lines and a plurality of common lines in a matrix structure
comprises the steps of: (A) precharging a first organic light
emitting diode connected to a first common line and a
second organic light emitting diode connected to a second
common line, wherein the first common line neighbors on
the second common line; (B) supplying a first driving
current to the first organic light emitting diode; (C) supply-
ing a second driving current to the second organic light
emitting diode; and (D) discharging electrified charge of the
first and second organic light emitting diodes.

[0031] In accordance with an aspect of the present inven-
tion, there is provided a method for driving an organic light
emitting display panel including a plurality of organic light
emitting diode which are coupled to a plurality of segment
lines and a plurality of common lines in a matrix structure,
comprising the steps of: (S) simultancously precharging at
least one organic light emitting diodes connected to at least
one common lines; (T) sequentially supplying each driving
current to organic light emitting diodes connected to each
common line; and (U) simultaneously discharging electri-
fied charge of at least one organic light emitting diodes
connected to at least one common lines.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The above and other objects and features of the
instant invention will become apparent from the following
description of preferred embodiments taken in conjunction
with the accompanying drawings, in which:

[0033] FIG. 1 is a block diagram describing a conven-
tional organic light emitting display (OEL) in outline;

[0034] FIG. 2 is a schematic circuit diagram showing a
part of an OEL panel shown in FIG. 1;

[0035] FIG. 3 is a schematic circuit diagram depicting a
unit pixel of the OEL panel and a unit driver of a driver for
controlling the unit pixel;

[0036] FIG. 4 is a timing diagram demonstrating opera-
tion of the unit driver shown in FIG. 3;

[0037] FIG. 5A is an equivalent circuit diagram describ-
ing the unit driver and the unit pixel shown in FIG. 3 during
a null period,
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[0038] FIG. 5B is an equivalent circuit diagram describ-
ing the unit driver and the unit pixel shown in FIG. 3 during
a percharge period;

[0039] FIG. 5C is an equivalent circuit diagram describ-
ing the unit driver and the unit pixel shown in FIG. 3 during
a driving period,

[0040] FIG. 5D is an equivalent circuit diagram describ-
ing the unit driver and the unit pixel shown in FIG. 3 during
a discharge period;

[0041] FIG. 6A is a waveform describing a method of
driving a panel of the conventional organic light emitting
display;

[0042] FIG. 6B describes a pulse width modulation PWM
and a pulse amplitude modulation PAM; and

[0043] FIG. 7 is a waveform describing a method of
driving a panel of an organic light emitting display in
accordance with the present invention.

DETAILED DESCRIPTION OF INVENTION

[0044] Hereinafter, a method for driving a panel of an
organic light emitting display will be described in detail with
reference to the accompanying drawings.

[0045] FIG. 7 is a waveform describing a method of
driving an organic light emitting display panel in accordance
with the present invention.

[0046] As shown, the method for driving the organic light
emitting display panel including a plurality of organic light
emitting diode which are coupled to a plurality of segment
lines and a plurality of common lines includes four steps.

[0047] First of all, in a first precharge period PRE-
CHARGEI12, there are precharged a first organic light
emitting diode connected to a first common line and a
second organic light emitting diode connected to a second
common line, wherein the first common line neighbors on
the second common line.

[0048] Next, in a first driving period DRIVINGI, a first
driving current is supplied to the first organic light emitting
diode; and in a second driving period DRIVING2, a second
driving current is supplied to the second organic light
emitting diode. Herein, the first and second organic light
emitting diodes emit light in response to the first and second
driving current.

[0049] Then, in a first discharge period DISCHRGE12, an
electrified charge of the first and second organic light
emitting diodes is discharged.

[0050] After above four steps, same four steps are carried
out on next two common lines, e.g., a third and a fourth
common lines. Namely, in a second precharge period PRE-
CHARGE34, there are precharged a third organic light
emitting diode connected to the third common line and a
forth organic light emitting diode connected to the forth
common line, wherein the third common line neighbors on
the forth common line. Next, in a third driving period
DRIVING3, a third driving current is supplied to a third
organic light emitting diode connected to the third common
line.

[0051] As not shown, in a forth driving period, a forth
driving current is supplied to a forth organic light emitting
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diode connected to the forth common line. Then, in a second
discharge period, an electrified charge of the third and forth
organic light emitting diodes is discharged.

[0052] Herein, there are needed an odd common line
output signal and an even common line output signal for
separating the second driving period from the first driving
period or the forth driving period from the third driving
period. As shown, the odd common line output signal and
the even common line output signal are activated as a logic
low level. Namely, for supplying the first driving current to
the first organic light emitting diode, the odd common line
output signal is inactivated after the first precharge period
PRECHARGEI12. Likewise, the odd common line output
signal is in the logic low level for supplying the third driving
current to the third organic light emitting diode. Otherwise,
for supplying the second or the forth driving current to the
second or the forth organic light emitting diode, the even
common line output signal is in the logic low level.

[0053] Therefore, in the present invention, operations of
precharging and discharging a common line are simulta-
neously performed on two neighboring common lines and an
operation of driving a common line is respectively carried
out on each of the two neighboring common lines.

[0054] The method of driving the panel in accordance with
the present invention can effectively reduce consummated
current occurred at the operation of precharging the common
line.

[0055] Meanwhile, there are two manners, ie., a pulse
width modulation (PWM) and a pulse altitude modulation
(PAM) for supplying the first or second driving current to the
first or second organic light emitting diode.

[0056] As above statement, the PWM supplies a driving
current having a different pulse width to the unit pixel, and
the PAM supplies a driving current having a different pulse
amplitude to the unit pixel. Namely, in the PWM, the
emitted light is determined by the pulse width of the driving
current; otherwise, in the PAM, the emitted light is deter-
mined by the pulse amplitude of the driving current.

[0057] Herein, when the PWM is applied, there can be a
problem that the electrified charge of the first and second
organic light emitting diodes is discharged if the second
driving current is not directly supplied to the second organic
light emitting diode after the first driving current is supplied
to the first organic light emitting diode. So, like ‘Z’ point as
shown in FIG. 7, a falling edge of the first driving current
are coincided with a rising edge of the second driving
current.

[0058] In detail, as shown, for driving the first organic
light emitting diode, the first driving current, e.g., A or C is
supplied during the first driving period DRIVINGI. Like-
wise, the second driving current, e.g., C or D is supplied
during the second driving period DRIVING2. As a result,
the falling edge of the first driving current are concurred
with the rising edge of the second driving current.

[0059] When the PAM is applied to driving the panel, it is
easy to concur the falling edge of the first driving current
with the rising edge of the second driving current because
the pulse width of the driving current is fixed, e.g., the pulse
width of the first driving current is equivalent to the first
driving period DRIVINGI.
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[0060] For protecting a deterioration of the organic light
emitting diode, there is the step of discharging the charge
stored in the first and second organic light emitting diodes in
the method for driving the organic light emitting display
panel.

[0061] In above statement, there is described the case that
the precharging or discharging steps are carried out on two
neighboring common lines. Namely, a power for precharg-
ing the common line is supplied by twos, not at each
precharge step of each common line. Thus, amount of the
power for prechaging the common line is decreased. There
is efficiently reduced the power for driving the organic light
emitting display panel, because amount of current for pre-
charing the common line is more larger than that for driving
the common line. However, to the extent that capability and
characteristic of the organic light emitting diode is not
deteriorated, a plurality of common lines can be simulta-
neously precharged or discharged.

[0062] As the precharging or discharging steps of the
method for driving the organic light emitting display panel
is simultaneously performed on a predetermined number of
common lines, the present invention can gradually reduce
the power consumption for driving the organic light emitting
display panel.

[0063] While the present invention has been described
with respect to the particular embodiments, it will be appar-
ent to those skilled in the art that various changes and
modifications may be made without departing from the spirit
and scope of the invention as defined in the following
claims.

What is claimed is:

1. A method for driving an organic light emitting display
panel including a plurality of organic light emitting diode
which are coupled to a plurality of segment lines and a
plurality of common lines in a matrix structure, comprising
the steps of:

(A) precharging a first organic light emitting diode con-
nected to a first common line and a second organic light
emitting diode connected to a second common line,
wherein the first common line neighbors on the second
common line;

(B) supplying a first driving current to the first organic
light emitting diode;

(C) supplying a second driving current to the second
organic light emitting diode; and
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(D) discharging electrified charge of the first and second
organic light emitting diodes.
2. The method as recited in claim 1, wherein the step (B)
includes the steps of:

(H) outputting a first control signal for driving the first
organic light emitting diode; and

(D) supplying the first driving current to the first organic
light emitting diode in response to the first control
signal.

3. The method as recited in claim 2, wherein the step (C)

includes the steps of:

(L) outputting a second control signal for driving the
second organic light emitting diode; and

(N) supplying the second driving current to the second
organic light emitting diode in response to the second
control signal.

4. The method as recited in claim 3, wherein the first
control signal is inactivated at the simultaneous timing of
activating the second control signal.

5. The method as recited in claim 4, wherein the first and
second driving current is supplied by an alternative method
selected between a pulse width modulation (PWM) and a
pulse altitude modulation (PAM).

6. A method for driving an organic light emitting display
panel including a plurality of organic light emitting diode
which are coupled to a plurality of segment lines and a
plurality of common lines in a matrix structure, comprising
the steps of:

(S) simultancously precharging at least one organic light
emitting diodes connected to at least one common
lines;

(T) sequentially supplying each driving current to organic
light emitting diodes connected to each common line;
and

(U) simultaneously discharging electrified charge of at
least one organic light emitting diodes connected to at
least one common lines.

7. The method as recited in claim 6, wherein the driving
current is supplied by an alternative method selected
between a pulse width modulation (PWM) and a pulse
altitude modulation (PAM).
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