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DRIVE METHOD FOR ORGANIC
LIGHT-EMITTING DISPLAY

TECHNICAL FIELD

[0001] The present invention relates to the field of flat
panel display technology, and in particular, to a method for
driving an organic light-emitting display.

TECHNICAL BACKGROUND

[0002] An Organic Light-emitting Display (abbr. OLED)
is an active light-emitting device. Compared with the Thin
Film Transistor liquid crystal display (abbr. TFT-LCD) of
mainstream flat panel display technology, the OLED has
advantages of high contrast, wide viewing angle, low power
consumption and thinner volume, and therefore is likely to
become a next-generation flat panel display technology after
the TFT-LCD and become one of the technologies drawing
most attention in the current flat panel display technologies.
[0003] An organic light-emitting display usually includes
a display panel and a display circuit connected to the display
panel, where the display circuit is configured to drive the
display panel to display an image. During actual manufac-
turing and usage, a problem of screen flicker (splash screen)
is likely to occur in the boot screen due to the residual
charges contained in the display panel. At present, the
problem of splash screen of organic light-emitting displays
occurs in a high proportion, severely affecting the yield of
products.

[0004] Hence, in current industry, the GIP (Gate in Panel)
signal output from the drive circuit to the display panel is
usually configured to different levels to initialize the screen
body before the display panel is normally lighted up. How-
ever, a fixed level is continuously attenuvated in cascaded
drive circuits, resulting in the disappearance of initialization
effect after the GIP signal has transmitted for several rows.
Therefore, the problem of splash screen of organic light-
emitting displays still occurs in a high proportion.

[0005] Based on this, it is an urgent technical problem to
be solved by those skilled in the art to address the splash
screen issue when booting an existing organic light-emitting
display.

SUMMARY

[0006] It is an object of the present invention to provide a
method for driving an organic light-emitting display to solve
the problem of splash screen occurred when booting an
existing organic light-emitting display.

[0007] To solve the foregoing problem, the present inven-
tion provides a method for driving an organic light-emitting
display, comprising controlling a GIP signal and a data
signal provided to a plurality of pixels of the organic
light-emitting display during bootup, to enable the organic
light-emitting display to sequentially pass through an ini-
tialization state, a black state, and a normal display state.
[0008] Optionally, in the method for driving an organic
light-emitting display, a bootup process of the organic
light-emitting display sequentially comprises a first preset
time period, a second preset time period, and a third preset
time period;

[0009] in the first preset time period, the data signal is set
to a high-impedance state, and the GIP signal is set to a
normal output state;
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[0010] in the second preset time period, the data signal is
set to a black state, and the GIP signal is kept in the normal
output state; and

[0011] in the third preset time period, the data signal is set
to a normal display state, and the GIP signal is kept in the
normal output state.

[0012] Optionally, in the method for driving an organic
light-emitting display, a pixel positive voltage and a pixel
negative voltage are provided to a plurality of pixels in the
second preset time period.

[0013] Optionally in the method for driving an organic
light-emitting display, each of the first preset time period, the
second preset time period, and the third preset time period
is longer than a duration of one frame.

[0014] Optionally, in the method for driving an organic
light-emitting display, a bootup process of the organic
light-emitting display sequentially comprises a first preset
time period, a second preset time period, and a third preset
time period;

[0015] in the first preset time period, the data signal is set
to a black state, and the GIP signal is set to a specific state;
[0016] in the second preset time period, the data signal is
kept in the black state, and the GIP signal is set to a normal
output state; and

[0017] in the third preset time period, the data signal is set
to a normal display state, and the GIP signal is kept in the
normal output state.

[0018] Optionally, in the method for driving an organic
light-emitting display, a pixel positive voltage and a pixel
negative voltage are provided to a plurality of pixels in the
second preset time period.

[0019] Optionally, in the method for driving an organic
light-emitting display, each of the first preset time period, the
second preset time period, and the third preset time period
is longer than a duration of one frame.

[0020] Optionally, in the method for driving an organic
light-emitting display, a bootup process of the organic
light-emitting display sequentially comprises a first preset
time period, a second preset time period, and a third preset
time period;

[0021] in the first preset time period, the data signal is set
to 0V, and the GIP signal is set to a normal output state;
[0022] in the second preset time period, the data signal is
kept in the black state, and the GIP signal is kept in the
normal output state; and

[0023] in the third preset time period, the data signal is set
to a normal display state, and the GIP signal is kept in the
normal output state.

[0024] Optionally, in the method for driving an organic
light-emitting display, a pixel positive voltage and a pixel
negative voltage are provided to a plurality of pixels in the
second preset time period.

[0025] Optionally, in the method for driving an organic
light-emitting display, each of the first preset time period, the
second preset time period, and the third preset time period
is longer than a duration of one frame.

[0026] In the method for driving an organic light-emitting
display provided in the present invention, the GIP signal and
the data signal are controlled during the first preset time
period of bootup to initialize a screen body, and the data
signal is set to the black state in the second preset time
period, thus avoiding the occurrence of splash screen issue
when booting the organic light-emitting display.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 is a schematic structural diagram of an
organic light-emitting display according to Embodiment 1 of
the present invention;

[0028] FIG. 2 is a schematic diagram of respective signals
in a method for driving an organic light-emitting display
according to Embodiment 1 of the present invention,
[0029] FIG. 3 is a schematic diagram of respective signals
in a method for driving an organic light-emitting display
according to Embodiment 2 of the present invention; and
[0030] FIG. 4 is a schematic diagram of respective signals
in a method for driving an organic light-emitting display
according to Embodiment 3 of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0031] A method for driving an organic light-emitting
display provided in the present invention is described below
in more detail with reference to the accompanying drawings
and specific embodiments. The advantages and features of
the present invention will be more apparent from the fol-
lowing descriptions and claims. It should be noted that the
accompanying drawings are presented in a simplified form
not precisely drawn to scale with the only purpose of
facilitating the description of the embodiments of the present
invention.

Embodiment 1

[0032] Referring to FIG. 1, which is a schematic structural
diagram of an organic light-emitting display according to
embodiments of the present invention. As shown in FIG. 1,
the organic light-emitting display 10 includes an organic
light-emitting display panel 10 having a plurality of pixels
and a GIP circuit (not shown) providing GIP signals (or scan
signals) to the plurality of pixels. The organic light-emitting
display 10 includes a data signal generation module 20
providing data signals to the plurality of pixels. The organic
light-emitting display 10 includes a voltage generation mod-
ule 30 providing voltage signals to the plurality of pixels and
the GIP circuit respectively. The organic light-emitting dis-
play 10 includes a control signal generation module 40
providing control signals to the voltage generation module
30 and the GIP circuit respectively. The organic light-
emitting display 10 includes a timing controller 50. The data
signal generation module 20, the voltage generation module
30, and the control signal generation module 40 are all
connected to the organic light-emitting display panel 10
through the timing controller 50 which controls timing
sequence of outputting the scan signals, the data signals, the
voltage signals, and the control signals to the organic
light-emitting display panel 10.

[0033] Specifically, the organic light-emitting display
panel 10 includes a plurality of pixels arranged in a matrix
and a GIP circuit (not shown in the figure) generating and
outputting multiple stages of GIP signals (i.e., scan signals).
The plurality of pixels arranged in a matrix are connected to
the GIP circuit and are gated according to the scan signals
provided by the GIP circuit.

[0034] When the voltage signal needed by the GIP circuit
are provided to the GIP circuit by the voltage generation
module 30, an initial signal needed by the GIP circuit are
provided to the GIP circuit by the control signal generation
module 40. The GIP circuit begins to generate and output
multiple stages of GIP signals. Usually, the first stage GIP
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signal is provided to the scan line of the pixels in the first
row, and the pixels in the first row are gated according to the
first stage GIP signal. The second stage GIP signal is
provided to the scan line of the pixels in the second row, and
the pixels in the second row are gated according to the
second stage GIP signal. By analogy, the n™ stage GIP signal
is provided to the scan line of the pixels in the n™ row, and
the pixels in the n” row are gated according to the n stage
GIP signal, where n is a natural number.

[0035] The data signal generation module 20 is configured
to generate and output data signals (i.e., source signals in
FIG. 2 to FIG. 4). When the pixels of the organic light-
emitting display panel 10 is gated, if the data signal provided
by the data signal generation module 20 is received, an
image is displayed according to the data signal.

[0036] The voltage generation module 30 is configured to
generate and output a voltage signal including a voltage
signal needed by the pixel and a voltage signal needed by the
GIP circuit. The voltage signal needed by the pixel includes
a pixel positive voltage ELVDD and a pixel negative voltage
ELVSS. The voltage signal needed by the GIP circuit
includes a GIP circuit positive voltage and a GIP circuit
negative voltage.

[0037] The control signal generation module 40 is config-
ured to generate and output a control signal including an
initial signal needed by the GIP circuit and a voltage control
signal for controlling the voltage signal. The voltage gen-
eration module 30 generates and outputs the pixel positive
voltage ELVDD and the pixel negative voltage ELVSS when
the voltage control signal is received.

[0038] Referring to FIG. 1 and FIG. 2, the method for
driving an organic light-emitting display includes:

[0039] a bootup process sequentially including a first
preset time period t1 (an initialization state), a second preset
time period t2 (a black state), and a third preset time period
3 (a normal display state).

[0040] In the first preset time period t1, a data signal is set
to a high-impedance state (Hiz level), and at the same time,
a GIP signal is set to a normal output state (Active).
[0041] In the second preset time period t2, the data signal
is set to a black state (Black) and the GIP signal is kept in
the normal output state (Active).

[0042] In the third preset time period t3, the data signal is
set to a normal display state (Normal Display) and the GIP
signal is kept in the normal output state (Active).

[0043] Specifically, the data signal generated and output
by the data signal generation module 20 is in the high-
impedance state (Hiz level) in the first preset time period t1,
is in the black state (Black) in the second preset time period
t2, and is in the normal display state (Normal Display) in the
third preset time period t3. The GIP signal provided by the
GIP circuit keeps in the normal output state (Active) from
the first preset time period t1 to the third preset time period
3. The voltage control signal is output in the second preset
time period t2 by the control signal generation module 40,
and the pixel positive voltage ELVDD and the pixel negative
voltage ELVSS are generated by the voltage generation
module 30. That is, after the high-impedance state (Hiz
level) of the data signal ends, the pixel positive voltage
ELVDD and the pixel negative voltage ELVSS are provided
to a pixel of the organic light-emitting display panel 10.
[0044] Preferably, the time period (t4) from starting to
provide the voltage signal of the pixel to the end of the
second preset time period last a duration of at least one
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frame. Before the third preset time period 13 (i.e., the normal
display), due to the time period of applying the voltage
signal of the pixel to the pixel lasting a duration of at least
one frame, the voltage signal of the pixel is already stable to
enable the pixel to stably emit light in the third preset time
period t3.

[0045] 1In this embodiment, each of the first preset time
period t1, the second preset time period t2, and the third
preset time period t3 is longer than a duration of one frame.
t4 may be less than or equal to 12 and greater than or equal
to a duration of one frame.

[0046] In this embodiment, the first preset time period t1
is the initialization state. During the first preset time period,
the GIP signal in the normal output state (Active) and the
data signal in the high-impedance state (Hiz level) are
provided to the pixel for a duration of at least one frame, thus
a screen body is initialized. The second preset time period is
a preset screen (black screen) display phase. During the
second preset time period, the data signal is set to the black
state (Black), thus splash screen problem could be prevented
when the voltage signal (including the pixel positive voltage
ELVDD and the pixel negative voltage ELVSS) is provided
to the pixel. The third preset time period t3 is the normal
display state.

Embodiment 2

[0047] Correspondingly, the present invention further pro-
vides a method for driving an organic light-emitting display.
Referring to FIG. 1 and FIG. 3, the method for driving an
organic light-emitting display includes:

[0048] a bootup process sequentially including a first
preset time period t1 (an initialization state), a second preset
time period t2 (a black state), and a third preset time period
3 (a normal display state).

[0049] In the first preset time period t1, a data signal is set
to a black state (Black), and a GIP signal is set to a specific
state (User defined).

[0050] In the second preset time period t2, the data signal
is in the black state (Black), and the GIP signal being set to
a normal output state (Active).

[0051] In the third preset time period t3, the data signal is
set to a normal display state (Normal Display), and the GIP
signal is kept in the normal output state (Active).

[0052] Specifically, the data signal generated and output
by the data signal generation module 20 is in the black state
(Black) in both of the first preset time period t1 and the
second preset time period 12, and is in the normal display
state (Normal Display) in the third preset time period t3. The
GIP signal provided by the GIP circuit is in the specific state
(User defined) in the first preset time period t1, and is still
kept in the normal output state (Active) in the second preset
time period 12 and the third preset time period t3. The
voltage control signal in the second preset time period t2 is
output by the control signal generation module 40. The pixel
positive voltage ELVDD and the pixel negative voltage
ELVSS is generated and output by the voltage generation
module 30. That is, after the specific state (User defined) of
the GIP signal ends, the pixel positive voltage ELVDD and
the pixel negative voltage ELVSS are provided to the pixel.
[0053] The specific state (User defined) refers to selecting
a specific input clock signal (GIP input clock) according to
an EM circuit architecture of the GIP circuit, so as to keep
a high level output by the light emission control signal (EM
signal).
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[0054] Preferably, the time period (t4) from starting to
provide the voltage signal of the pixel to the end of the
second preset time period last a duration of at least one
frame. Before the third preset time period t3 (i.e.. normal
display), due to the time period of applying the voltage
signal of the pixel to the pixel lasting a duration of at least
one frame, the voltage signal of the pixel is already stable,
thus to enable the pixel to stably emit light in the third preset
time period t3.

[0055] In this embodiment, each of the first preset time
period t1, the second preset time period t2, and the third
preset time period t3 is longer than a duration of one frame.
t4 may be less than or equal to t2 and greater than or equal
to a duration of one frame.

[0056] In this embodiment, the first preset time period t1
is the initialization state. During the first preset time period,
the GIP signal in the specific state (user defined) and the data
signal in the black state (Black) provided to the pixel lasts
a duration of at least one frame, thus a screen body is
initialized. The second preset time period is a preset screen
(black screen) display phase. During the second preset time
period, the data signal is set to the black state (Black), thus
splash screen problem could be prevented when the voltage
signal (including the pixel positive voltage ELVDD and the
pixel negative voltage ELVSS) is provided to the pixel. The
third preset time period t3 is kept in the normal display state.

Embodiment 3

[0057] Correspondingly, the present invention further pro-
vides another method for driving an organic light-emitting
display. Referring to FIG. 1 and FIG. 4, the method for
driving an organic light-emitting display includes:

[0058] a bootup process sequentially including a first
preset time period t1 (an initialization state), a second preset
time period t2 (a black state), and a third preset time period
3 (a normal display state).

[0059] In the first preset time period t1, a data signal is set
to 0V, and a GIP signal is set to a normal output state
(Active).

[0060] In the second preset time period t2, the data signal
is kept in the black state (Black), and the GIP signal is set
in the normal output state (Active).

[0061] In the third preset time period t3, the data signal is
set to a normal display state (Normal Display), and the GIP
signal is kept in the normal output state (Active).

[0062] Specifically, the data signal generated and output
by the data signal generation module 20 is 0 V in the first
preset time period tl, is in the black state (Black) in the
second preset time period t2, and is in the normal display
state (Normal Display) in the third preset time period t3. The
GIP signal provided by the GIP circuit is still in the normal
output state (Active) from the first preset time period t1 to
the third preset time period t3. The voltage control signal in
the second preset time period 12 is output by the control
signal generation module 40, and the pixel positive voltage
ELVDD and the pixel negative voltage ELVSS is generated
and output by the voltage generation module 30. That is,
after the data signal of 0 V ends, the pixel positive voltage
BLVDD and the pixel negative voltage ELVSS are provided
to the pixel.

[0063] Preferably, the time period (t4) from starting to
provide the voltage signal of the pixel to the end of the
second preset time period last a duration of at least one
frame. Before the third preset time period 3 (i.e., the normal
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display), due to the time period of applying the voltage
signal of the pixel to the pixel lasting a duration of at least
one frame, the voltage signal of the pixel is already stable at
this moment, thus to enable the pixel to stably emit light in
the third preset time period t3.

[0064] In this embodiment, each of the first preset time
period t1, the second preset time period t2, and the third
preset time period t3 is longer than a duration of one frame.
t4 may be less than or equal to 12 and greater than or equal
to a duration of one frame.

[0065] In this embodiment, the first preset time period t1
is the initialization state of bootup. During the first preset
time period, the GIP signal in the normal output state
(Active) and the data signal of 0 V provided to the pixel lasts
a duration of at least one frame, thus a screen body is
initialized. The second preset time period is a preset screen
(black screen) display phase of bootup. During the second
preset time period, the data signal is set to the black state
(Black), thus splash screen problem could be prevented
when the voltage signal (including the pixel positive voltage
ELVDD and the pixel negative voltage ELVSS) are provided
to the pixel. The third preset time period t3 is the normal
display state.

[0066] In conclusion, in the method for driving an organic
light-emitting display provided in the present invention, the
GIP signal and the data signal are controlled during the first
preset time period of bootup to initialize a screen body, and
the second preset time period is set to the black state, thus
avoiding the occurrence of the splash screen problem when
booting the organic light-emitting display.

[0067] The foregoing description is merely preferred
embodiments of the present invention and does not limit the
scope of the present invention in any way. Any changes or
modifications made by those of ordinary skilled in the art
concerning the foregoing disclosure fall within the protec-
tion scope of the appended claims.

1. A method for driving an organic light-emitting display,
comprising controlling a GIP (Gate in Panel) signal and a
data signal during a bootup process of the organic light-
emitting display to enable the organic light-emitting display
to sequentially pass through an initialization state, a black
state, and a normal display state.

2. The method for driving an organic light-emitting dis-
play according to claim 1, wherein the bootup process of the
organic light-emitting display sequentially comprises a first
preset time period, a second preset time period, and a third
preset time period;

in the first preset time period, the data signal is set to a

high-impedance state, and the GIP signal is set to a
normal output state;

in the second preset time period, the data signal is set to

a black state, and the GIP signal is kept in the normal
output state; and

Aug. 1,2019

in the third preset time period, the data signal is set to a
normal display state, and the GIP signal is kept in the
normal output state.

3. The method for driving an organic light-emitting dis-
play according to claim 2, wherein a pixel positive voltage
and a pixel negative voltage are provided to a plurality of
pixels in the second preset time period.

4. The method for driving an organic light-emitting dis-
play according to claim 2, wherein each of the first preset
time period, the second preset time period and the third
preset time period is longer than a duration of one frame.

5. The method for driving an organic light-emitting dis-
play according to claim 1, wherein the bootup process of the
organic light-emitting display sequentially comprises a first
preset time period, a second preset time period, and a third
preset time period,

in the first preset time period, the data signal is set to a
black state, and the GIP signal is set to a specific state;

in the second preset time period, the data signal is kept in
the black state, and the GIP signal is set to a normal
output state; and

in the third preset time period, the data signal is set to a
normal display state, and the GIP signal is kept in the
normal output state.

6. The method for driving an organic light-emitting dis-
play according to claim 5, wherein a pixel positive voltage
and a pixel negative voltage are provided to a plurality of
pixels in the second preset time period.

7. The method for driving an organic light-emitting dis-
play according to claim 5, wherein each of the first preset
time period, the second preset time period and the third
preset time period is longer than a duration of one frame.

8. The method for driving an organic light-emitting dis-
play according to claim 1, wherein the bootup process of the
organic light-emitting display sequentially comprises a first
preset time period, a second preset time period, and a third
preset time period;

in the first preset time period, the data signal is set to 0V,
and the GIP signal is set to a normal output state;

in the second preset time period, the data signal is set in
the black state, and the GIP signal is kept in the normal
output state; and

in the third preset time period, the data signal is set to a
normal display state, and the GIP signal is kept in the
normal output state.

9. The method for driving an organic light-emitting dis-
play according to claim 8, wherein a pixel positive voltage
and a pixel negative voltage are provided to a plurality of
pixels in the second preset time period.

10. The method for driving an organic light-emitting
display according to claim 8, wherein each of the first preset
time period, the second preset time period, and the third
preset time period is longer than a duration of one frame.
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