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DRIVING CIRCUIT FOR ORGANIC LIGHT
EMITTING DIODE, DISPLAY DEVICE USING THE
SAME AND DRIVING METHOD OF ORGANIC
LIGHT EMITTING DIODE DISPLAY DEVICE

[0001] This application claims the benefit of the Korean
Patent Application No. P2005-53120 filed on Jun. 20, 2005,
which is hereby incorporated by reference in its entirety.

BACKGROUND
[0002] 1. Technical Field
[0003] The present invention relates to an organic light

emitting diode display device, and more particularly to an
organic light emitting diode driving circuit with minimized
characteristic changes.

[0004] 2 Related Art

[0005] Various flat panel display devices gradually replace
a cathode ray tube (CRT) because they may be compact,
light and thin. Flat panel display devices include a liquid
crystal display (LCD), a field emission display (FED), a
plasma display panel (PDP), a light emitting diode (LED)
display device and so on.

[0006] An LED display device uses an LED which emits
light by recombining electrons and holes. The LED display
device is divided into an inorganic LED display device
which uses inorganic compounds and an organic light emit-
ting diode (OLED) display device which uses organic com-
pounds. OLED display devices are expected to be a next
generation display device because they have many advan-
tages such as low voltage driving, self-luminescence, thin-
ness, wide viewing angle, rapid response speed and high
contrast,

[0007] An OLED is generally made up of an electron
injection layer, an electron transport layer, a light emitting
layer, a hole transport layer and a hole injection layer which
are deposited between a cathode and an anode. In an OLED,
if a designated voltage is applied between the anode and the
cathode, electrons generated from the cathode move to the
light emitting layer through the electron injection layer and
the electron transport layer, and holes generated from the
anode move to the light emitting layer through the hole
injection layer and the hole transport layer. Accordingly,
electrons and holes supplied from the electron transport
layer and the hole transport layer are recombined in the light
emitting layer, thereby emitting light.

[0008] FIG. 1 illustrates an active matrix type of OLED
display device 10 using an OLED. The OLED display
device 10 includes an OLED panel 13 having nxm number
of pixels P[1,j]. P[i,j] is a pixel located at the i row and the
j™ column, where i is a positive integer which is equal to or
smaller than n, and j is a positive integer which is equal to
or smaller than m. The pixels are arranged in nxm matrix at
an area which is defined by n numbers of gate lines G1 to Gn
(n is a positive integer) and m numbers of data lines D1 to
Dm (m is a positive integer). A gate drive circuit 12 drives
the gate lines G1 to Gn of the OLED panel 13 and a data
drive circuit 11 drives the data lines D1 to Dm of the OLED
panel 13. The m number of power voltage supply lines S1 to
Sm are arranged in parallel to the data lines D1 to Dm to
supply the high potential power voltage Vdd to each pixel

Plij].
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[0009] The gate drive circuit 12 supplies scan pulses to the
gate lines G1 to Gn to sequentially drive the gate lines G1
to Gn. The data drive circuit 11 converts a digital data
voltage input from the outside into an analog data voltage.
The data drive circuit 11 supplies the analog data voltage to
the data lines D1 to Dm whenever the scan pulse is supplied.
Each of the pixel P[i,j] receives the data voltage from the j™
data line Dj to generate a light corresponding to the data
voltage when the scan pulse is supplied to the i*" gate line Gi.

[0010] Each pixel P[ij] includes an OLED having an
anode connected to the j* power voltage supply line Sj. An
OLED drive circuit 15 is connected to the cathode of the
OLED and the i gate line Gi and the i data line Dj to
supply a low potential power voltage Vss. The OLED drive
circuit 15 includes a first transistor T1 and a second tran-
sistor T2 and a storage capacitor Cs. The first transistor T1
supplies the data voltage from the i™ data line Dj to a first
node N1 in response to the scan pulse from the i gate line
Gi. The second transistor T2 controls a current flowing in the
OLED in response to the voltage of the first node N1. The
storage capacitor Cs is charged with the voltage on the first
node N1.

[0011] FIG. 2 illustrates driving waveforms of the OLED
drive circuit 15. In FIG. 2, ‘1F’ is one frame period, ‘1H’ is
one horizontal period, ‘Vg_i’ is a gate voltage supplied from
the i gate line Gi', ‘Psc’ is a scan pulse, *Vd_j’ is a data
voltage supplied from the i data line Dj, *Vy,” is a voltage
on the first node N1, and ‘I; 5y’ is a current flowing through
the OLED. Referring to FIGS. 1 and 2, the first transistor
T1 is turned on to supply the data voltage Vd supplied from
the data line Dj to the first node N1 when the scan pulse is
supplied through the gate line Gi. The data voltage Vd
supplied to the first node N1 is charged to the storage
capacitor Cs and supplied to a gate terminal of the second
transistor T2. In this way, the second transistor T2 is turned
on by the supplied data voltage Vd, and the current flows
through the OLED. Because the current flowing through the
OLED is generated by the high potential power voltage Vdd,
the current is proportional to the magnitude of the data
voltage Vd applied to the second transistor T2. When the
first transistor T1 is turned off, the second transistor T2
remains turned on with the first node voltage Vy, from the
storage capacitor Cs. As a result, the current which flows
through the OLED may be controlled until the data voltage
Vd of the next frame is supplied.

[0012] 1InFIG. 2, a positive data voltage Vd is applied for
a long time to the gate electrode of the second transistor T2.
An accumulated gate bias stress may be generated in the
second transistor T2 with the positive data voltage Vd, as
shown in FIG. 3. The accumulated gate-bias stress may
cause deterioration, which in turn may cause characteristic
changes, as shown in FIG. 4A. FIG. 4A represents a
characteristic change of a transistor caused by a positive gate
bias stress, and FIG. 4B represents a characteristic change
of a transistor caused by a negative gate bias stress. The
arrow marks in FIGS. 4A and 4B represent a threshold
voltage change of the second transistor T2. The character-
istic change of the OLED drive circuit, in particular, the
second transistor T2 may deteriorate reliability of operations
of the OLED drive circuit 15 by changing the current
flowing in the OLED. Reliability of the entire OLED display
device may be further affected.
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SUMMARY

[0013] By way of example only, in one embodiment, an
organic light emitting diode drive circuit includes an organic
light emitting diode which emits light by a current, a first
switch to supply a data voltage to a first node in response to
a scan pulse, a second switch to control a current flowing in
the organic light emitting diode by the data voltage on the
first node, and a stress compensation circuit to discharge the
first node in response to a reset pulse. The stress compen-
sation circuit may include a third switch. The data voltage
rises from a first low potential reference voltage, and the
scan pulse and the reset pulse rise from a second low
potential reference voltage. The second low potential refer-
ence voltage may be lower than the first low potential
reference voltage. In the organic light emitting diode drive
circuit, generation of the reset pulse may be delayed by a
designated time, for example, ¥; frame period from genera-
tion of the scan pulse. The first to third switches may include
a transistor.

[0014] In other embodiment, an organic light emitting
diode drive circuit includes a first switch to supply a data
voltage to a first node in response to a scan pulse; a second
switch to control a current flowing in an organic light
emitting diode by the data voltage on the first node; and a
stress compensation circuit that supplies to the first node a
compensation voltage of which the polarity is different from
the polarity of the data voltage at the first node. The stress
compensation circuit may include a third switch which is
turned on subsequent to the first switch. The third switch
supplies to the first node a voltage that is lower than a low
potential reference voltage of the data voltage.

[0015] In another embodiment, an organic light emitting
diode display device includes data lines and gate lines which
cross each other; a gate drive circuit to supply a scan pulse
to the gate lines; a data drive circuit to supply a video data
voltage to the data lines; an organic light emitting diode
which emits light by a current; and an organic light emitting
diode drive circuit. The organic light emitting diode drive
circuit includes a first switch to supply the data voltage to a
first node in response to the scan pulse, a second switch to
control a current flowing in the organic light emitting diode
by the data voltage on the first node, and a third switch to
discharge the first node in response to a reset pulse.

[0016] Alternatively, or additionally, the organic light
emitting diode display device includes a stress compensation
circuit that supplies to the first node a compensation voltage.
The compensation voltage has a polarity different from a
polarity of the data voltage at the first node.

[0017] In further another embodiment, a driving method
of an organic light emitting diode display device is provided.
A scan pulse is supplied to a plurality of gate lines. A data
voltage is supplied to a plurality of data lines which are
configured to intersect the gate lines. A voltage of a driving
transistor of an organic light emitting diode drive circuit is
controlled with application of a reset voltage.

[0018] Other systems, methods, features and advantages
of the invention will be, or will become, apparent to one with
skill in the art upon examination of the following figures and
detailed description. It is intended that all such additional
systems, methods, features and advantages be included
within this description, be within the scope of the invention,
and be protected by the following claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0019] These and other objects of the invention will be
apparent from the following detailed description of the
embodiments with reference to the accompanying drawings,
in which:

[0020] FIG. 1 is a block diagram illustrating a related art
organic light emitting diode display device;

[0021] FIG. 2 illustrates driving waveforms of the organic
light emitting diode drive circuit of FIG. 1,

[0022] FIG. 3 illustrates an accumulated gate bias stress
according to a voltage supply time;

[0023] FIG. 4A illustrates an exemplary characteristic
change caused by a positive gate bias stress;

[0024] FIG. 4B illustrates an exemplary characteristic
change caused by a negative gate bias stress;

[0025] FIG. 5 is a block diagram illustrating one embodi-
ment of an organic light emitting diode display device;

[0026] FIG. 6 illustrates one exemplary driving wave-
forms of the organic light emitting diode drive circuit of
FIG. 5:

[0027] FIG. 7A illustrates positive gate bias stress expe-
rienced by the organic light emitting diode drive circuit of
FIG. 5;

[0028] FIG. 7B illustrates driving waveforms that result in
the positive gate bias stress of FIG. 7A;

[0029] FIG. 8 is a block diagram illustrating another
embodiment of an organic light emitting diode display
device.

[0030] FIG. 9A illustrates negative gate bias stress expe-
rienced by the organic light emitting diode drive circuit of
FIG. 8; and

[0031] FIG. 9B illustrates driving waveforms that result in
the negative gate bias stress of FIG. 9A.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0032] FIG. 5 illustrates one embodiment of an OLED
display device 100 that includes an OLED panel 103 having
nxm number of pixels P[i,j]. The pixels P[1, j] are arranged
in nxm matrix at an area which is defined by n numbers of
gate lines G1 to Gn and m numbers of data lines D1 to Dm.
A gate drive circuit 102 drives the gate lines G1 to Gn of the
OLED panel 103, and a data drive circuit 101 drives the data
lines D1 to Dm of the OLED panel 103. The m number of
power voltage supply lines S1 to Sm are arranged in parallel
to the data lines D1 to Dm to supply the high potential power
voltage Vdd to each pixel P[i,j]. In the OLED display device
100, reset lines R1 to Rn are arranged in parallel to the gate
lines G1 to Gn to supply a reset signal to each pixel P[i,j].

[0033] The gate drive circuit 102 supplies scan pulses to
the gate lines G1 to Gn to sequentially drive the gate lines
G1 to Gn. The data drive circuit 101 converts a digital data
voltage input from the outside into an analog data voltage.
The data drive circuit 101 supplies the analog data voltage
to the data lines D1 to Dm whenever the scan pulse is
supplied. Each of the pixel P[i,j] receives the data voltage
Vd_j from the j"™ data line Dj to generate a light correspond-
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ing to the data voltage when the scan pulse Psc is supplied
to the i gate line Gi. Each pixel P[i,j] includes an OLED
having an anode connected to the j™ power voltage supply
line Sj. An OLED drive circuit 105 is connected to a cathode
of the OLED and to the i gate line Gi, the j™ data line Dj
and the i reset line Ri to supply a low potential power
voltage Vss.

[0034] The OLED drive circuit 105 includes a first tran-
sistor T1, a second transistor T2 and a third transistor 13,
The first to third transistors T1-T3 may act as a switch. In
other embodiments, other types of a switch may be used.
The first transistor T1 supplies the data voltage from the j™
data line Dj to a first node N1 in response to the scan pulse
from the i™ gate line Gi. The second transistor T2 controls
a current flowing in the OLED in response to the voltage of
the first node N1. The third transistor T3 discharges the first
node N1 in response to the reset pulse from the i™ reset line
Ri. The third transistor T3 may compensate the stress of the
second transistor T2 by controlling the first node as a stress
compensation circuit. TFTs for use with the OLED drive
circuit 105 may be implemented with an amorphous silicon
type MOSFET TFT or a polysilicon type MOSFET TFT.

[0035] The driving waveform of the OLED drive circuit
105 is as shown in FIG. 6. In FIG. 6, ‘1F’ is one frame
period, ‘1H’ is one horizontal period, “Vg_i is a gate voltage
supplied from the i™ gate line Gi', ‘Ps¢’ is a scan pulse,
“Vd_j’ is a data voltage supplied from the i data line Dj,
‘Vyi 18 a voltage on the first node N1, and ‘I5;5p’ is a
current flowing through the OLED. Further, ‘Vr_i’ is a reset
voltage supplied from the i reset line Ri, and “Prs’ is a reset
pulse.

[0036] Referring to FIGS. 5 and 6, the first transistor T1
is turned on to supply the data voltage Vd supplied from the
j data line Dj to the first node N1 when the scan pulse Psc
is supplied through the i gate line Gi. The data voltage Vd
supplied to the first node N1 is supplied to a gate terminal
of the second transistor T2. The second transistor T2 is
turned on by the supplied data voltage Vd, and the current
flows through the OLED. Because the current flowing
through the OLED is generated by the high potential power
voltage Vdd, the current is proportional to the magnitude of
the data voltage Vd applied to the second transistor T2.
When the first transistor T1 is turned off, the voltage VN1 on
the first node N1 by the data voltage Vd stays until the third
transistor T3 is turned on by the reset pulse Prs to discharge
the first node N1. Accordingly, the second transistor T2
remains the turn-on state until the reset pulse Prs is supplied.
At this moment, the reset pulse Prs supplied from the i reset
line Ri 15 generated with a time difference of 2 frame period
with respect to the scan pulse for each frame period. The first
node N1 is discharged by the third transistor T3 with the
reset pulse Prs generated having the time difference of '
frame period with the scan pulse Psc. Thus, the second
transistor T2 has a stress recovery period of ¥ frame period.

[0037] FIG. 7A illustrates an exemplary positive bias
stress experienced by the OLED drive circuit 105. As shown
in FIG. 7A, the gate bias stress which is accumulated in the
second transistor T2 for the turn-on period of ¥; frame period
may decrease for the turn-off period of /% frame period. The
second transistor T2 of the OLED drive circuit 105 remains
the turn-on state for the 4 frame period, and then the second
transistor T2 remains the turn-off state for the ' frame
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period. Accordingly, any characteristic change of the second
transistor T2 generated during the turn-on state may be
recovered when it is in the turn-off state. As a result, the
characteristic change caused by the gate bias stress of the
second transistor T2 may be prevented and reliability for the
operation of the OLED drive circuit 105 may improve.

[0038] In FIG. 7B, positive bias stress is illustrated with
aslanted area 170. Positive bias stress resulting from the half
period driving, although accumulated gradually, may be
substantially recovered for the next half period. This may
improve the reliability of the OLED drive circuit 105. The
gate voltage of the second transistor T2 is discharged for a
recovery period such that the reliability may improve.

[0039] FIG. 8 is a block digram of another embodiment of
an OLED display device 200. The OLED display device 200
includes the data driving circuit 101, a gate driving circuit
202, the OLED panel 103 and an OLED drive circuit 205.
The plurality of reset lines R1-Rn are provided in parallel to
the plurality of gate lines G1-Gn. A negative stress voltage
-Vstr is to be applied through the reset lines R1-Rn. The
reset lines R1-Rn are connected to a source terminal of the
third transistor T3, as shown in FIG. 8. The negative stress
voltage is supplied to the source terminal of the third
transistor T3 as in FIG. 8. The negative stress voltage —Vstr
may reduce a low potential reference voltage, as will be
described below in connection with FIGS. 9A and 9B. The
gate drive circuit 202 generates a scan pulse which swings
between a gate high voltage Vgh and the negative stress
voltage -Vstr. The reset voltage rises from the negative
stress voltage —Vstr, but the data voltage rises from Vss.

[0040] FIG. 9A illustrates exemplary negative bias stress
that may be experienced by the OLED drive circuit 205. In
FIG. 9A, a relatively low voltage is applied to the source
electrode or terminal than the gate electrode or terminal of
the second transistor T2 for the recovery period. As a result,
experienced bias stress effect may be negative, and accu-
mulated bias stress may be substantially minimized. As the
negative bias stress effect becomes greater, the recovery
characteristic of the OLED drive circuit 205 may increase.
Because the gate bias stress is proportional to the magnitude
of the applied voltage, application of a lower voltage is able
to improve the reliability. The negative bias stress effect may
be strengthened with application of the lower voltage. In this
embodiment, the negative bias stress effect may be strength-
ened by supplying a lower potential reference voltage as
shown in FIG. 9B.

[0041] FIG. 9B illustrates exemplary driving waveforms
that result in negative bias stress. In FIG. 9B, positive bias
stress is indicated with a first slant area 210 and negative
bias stress is indicated with a second slant area 220. Accord-
ing to the driving waveform, low potential reference volt-
ages of the reset voltage Vr_i waveform and/or the gate
voltage Vg_i waveform are lower than a low potential
reference voltage of the data voltage Vd_j. Assuming that
the accumulated bias stress applied to the control node (the
first node) of the second transistor T2 of the OLED drive
circuit 205 may be proportional to slanted area 210, the
accumulated bias stress may be minimized due to the low
potential reference voltage corresponding to the rest voltage
Vr_i and the gate voltage, Vg_i. As a result, the character-
istic change may be substantially minimized. Further, the
magnitude of the negative bias stress may be adjusted by
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controlling the low potential reference voltage. For conve-
nience of description, the low potential reference voltage of
the data voltage Vd_j is referred to as a first low potential
reference voltage, and the low potential reference voltage of
the reset voltage Vr_i and the gate voltage Vg_i are referred
to as a second low potential reference voltage. This second
low potential reference voltage may be relatively lower than
the first low potential reference voltage. Accordingly, the
accumulated bias stress may be minimized.

[0042] TFTs for use with the OLED drive circuit 205 may
be implemented with an amorphous silicon type MOSFET
TFT or a polysilicon type MOSFET TFT. As noted above,
the second low potential reference voltage is lower than the
first low potential reference voltage, as shown in FIG. 9B.
Alternatively, only the low potential reference voltage of
reset voltage Vr_i waveform may be lower than the low
potential reference voltage of the data voltage Vd_j.

[0043] As described above, the OLED drive circuit
includes the third transistor that discharges the control node
of the OLED drive circuit in response to the reset pulse. The
characteristic change caused by the deterioration of the
OLED drive circuit may be prevented and the reliability of
the operation may improve. In addition, the driving wave-
form having the low potential reference voltage of the reset
pulse and the scan pulse lower than the low potential
reference voltage of the data voltage is supplied to secure the
reliability of the OLED drive circuit operation.

[0044] The organic light emitting diode driving circuit
described above may be adaptive to compensate character-
istic changes of the organic light emitting diode drive circuit.
The reliability of operation of an OLED drive circuit may be
secured and improve.

[0045] Although various embodiments are explained as
described above, it should be understood to the ordinary
skilled person in the art that the invention is not limited to
the embodiments, but rather that various changes or modi-
fications thereof are possible without departing from the
spirit of the invention. Accordingly, the scope of the inven-
tion shall be determined only by the appended claims and
their equivalents.

What is claimed is:
1. An organic light emitting diode drive circuit, compris-
ing:

an organic light emitting diode that emits light with a
current;

a first switch supplying a data voltage to a first node in
response to a scan pulse;

a second switch controlling the current flowing in the
organic light emitting diode; and

astress compensation circuit that controls the data voltage

at the first node.

2. The organic light emitting diode drive circuit according
to claim 1, wherein the stress compensation circuit includes
a third switch that discharges the data voltage at the first
node in response to a reset pulse.

3. The organic light emitting diode drive circuit according
to claim 2, wherein generation of the reset pulse is delayed
by a ¥ frame period from generation of the scan pulse.

4. The organic light emitting diode drive circuit according
to claim 2, wherein the data voltage rises from a first low
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potential reference voltage, and the scan pulse and the reset
pulse rise from a second low potential reference voltage, the
second low potential reference voltage configured to be
lower than the first low potential reference voltage.

5. The organic light emitting diode drive circuit according
to claim 2, wherein the data voltage rises from a first low
potential reference voltage, and the reset pulse rise from a
second low potential reference voltage, the second low
potential reference voltage configured to be lower than the
first low potential reference voltage.

6. The organic light emitting diode drive circuit according
to claim 2, wherein the first to third switches comprises first
to third transistors.

7. The organic light emitting diode drive circuit according
to claim 6, wherein the first to third transistors are config-
ured to be amorphous silicon transistors.

8. The organic light emitting diode drive circuit according
to claim 6, wherein the first to third transistors are config-
ured to be polysilicon transistors.

9. The organic light emitting diode drive circuit according
to claim 1, wherein the stress compensation circuit supplies
a compensation voltage to the first node, and a polarity of the
compensation voltage is different from a polarity of the data
voltage at the first node.

10. The organic light emitting diode drive circuit accord-
ing to claim 9, wherein the stress compensation circuit
includes a third switch supplying to the first node a voltage
that is lower than a low potential reference voltage of the
data voltage.

11. The organic light emitting diode drive circuit accord-
ing to claim 10, wherein the third switch is configured to be
turned on subsequent to the first switch.

12. The organic light emitting diode drive circuit accord-
ing to claim 10, wherein the first to third switches comprise
first to third transistors and the first to third transistors are
configured to be amorphous silicon transistors.

13. The organic light emitting diode drive circuit accord-
ing to claim 10, wherein the first to third transistors comprise
first to third transistors and the first to third transistors are
configured to be polysilicon transistors.

14. An organic light emitting diode display device, com-
prising:

data lines and gate lines that intersect each other;

a gate drive circuit supplying a scan pulse to the gate
lines;

a data drive circuit supplying a video data voltage to the
data lines;

an organic light emitting diode that emits light with a
current; and

an organic light emitting diode drive circuit including:

a first switch supplying the video data voltage to a first
node in response to the scan pulse;

a second switch controlling a current flowing in the
organic light emitting diode in response to the video
data voltage at the first node; and

a stress compensation circuit that controls the video
data voltage at the first node.

15. The organic light emitting diode display device

according to claim 14, wherein the stress compensation
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circuit comprises a third switch that discharges the video
data voltage at the first node in response to a reset pulse.

16. The organic light emitting diode display device
according to claim 15, wherein generation of the reset pulse
is delayed by a designated time from generation of the scan
pulse.

17. The organic light emitting diode display device
according to claim 16, wherein the generation of the reset
pulse is delayed by a ¥ frame period from the generation of
the scan pulse.

18. The organic light emitting diode display device
according to claim 15, wherein the first to third switches
comprises first to third transistors and the first to the third
transistors are configured to be amorphous silicon transis-
tors.

19. The organic light emitting diode display device
according to claim 15, wherein the first to third switches
comprises first to third transistors and the first to third
transistors are configured to be polysilicon transistors.

20. The organic light emitting diode display device
according to claim 14, wherein the stress compensation
circuit includes a third switch that discharges the first node
in response to a reset pulse, and the data voltage rises from
a first low potential reference voltage.

21. The organic light emitting diode display device
according to claim 20, wherein the scan pulse and the reset
pulse, or the reset pulse alone rise from a second low
potential reference voltage, and the second low potential
reference voltage is lower than the first low potential refer-
ence voltage.

22. The organic light emitting diode display device
according to claim 21, wherein generation of the reset pulse
is delayed by a ¥ frame period from generation of the scan
pulse.

23. An organic light emitting diode display device accord-
ing to claim 14, wherein the stress compensation circuit
supplies a compensation voltage to the first node, and a
polarity of the compensation voltage is different from a
polarity of the data voltage at the first node.

24. The organic light emitting diode display device
according to claim 23, wherein the stress compensation
circuit comprises a third switch, and the third switch is
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turned on subsequent to the first switch in response to a reset
pulse such that a voltage lower than a low potential reference
voltage of the data voltage is supplied to the first node.

25. The organic light emitting diode display device
according to claim 24, wherein generation of the reset pulse
is delayed by a V2 frame period from generation of the scan
pulse.

26. A driving method of an organic light emitting diode
display device, comprising;

supplying a scan pulse to a plurality of gate lines;

supplving a data voltage to a plurality of data lines
configured to intersect the gate lines; and

controlling a voltage at a driving transistor of an organic
light emitting diode drive circuit with application of a
reset voltage.

27. The driving method according to claim 26, wherein
controlling the voltage comprises applying the reset voltage
to a plurality of reset lines, a reset line connected to the
driving transistor at a node.

28. The driving method according to claim 27, wherein
controlling the voltage comprises charging the node of the
driving transistor with the voltage during a half period of a
frame and discharging the voltage during a next half period
of the frame.

29. The driving method according to claim 28, wherein
controlling the voltage comprises applying the data voltage
to the node of the driving transistor during a half period of
a frame and applying the reset voltage to the node during a
next half period of the frame, the data voltage and the reset
voltage having opposite polarities.

30. The driving method according to claim 29, further
comprising:

rising the data voltage from a first low potential reference
voltage; and

rising the reset voltage from a second low potential
reference voltage lower than the first low potential
reference voltage.

* ok % % ¥



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

patsnap

ATANRA-RENEER , FRZEDEENETRRENENR L -REERREN R 75X

US20060284801A1 N (E)H 2006-12-21
US11/292873 HiEA 2005-12-02
F&ERERAT

LG ¥ FI5ELCD CO. , LTD.

LG DISPLAY CO. , LTD.

[#R1 &% BB A YOON SOO YOUNG
CHUN MIN DOO
KBEAN YOON, SOO YOUNG
CHUN, MIN DOO
IPCH & G09G3/30
CPCo %= G09G3/3233 G09G3/3291 G09G2320/043 G09G2300/0847 G09G2310/0254 G09G2300/043
i 51X 1020050053120 2005-06-20 KR
H A0 FF 3Rk US7675493
SNEBEEE Espacenet USPTO
BWEGER) 102 DATA DRIVING CIRCUIT 101
s — = N s — o1 P Joa PIL2T  ---  Jom-t Om vDD
BNAX —RERSBRDFEANABREXNENEX=-RE , F—F 81 — :
B B AERRNAMERE, B — B EE AT A RHOR 5 — L AL e
FTARERERE, F-RFEBEIE—PT R LNBEREREEEN 1054 r K L o
EXRRERRIWER. BOMEBEEMA T &M HOFESE — T [l . @ i - =
B, BNRKREBDOBETFIMEENE R MERDBBOBYE | Shod _ J?ﬁﬁj?ﬁﬁ
b, 0 % 1 : F : F : R2
§ Gn-1 . " Sm-1 * Sm| 108
I LT
ol Elrad raii N
| A{ ﬂlﬂr[ .
[ = 4

R

____________



https://share-analytics.zhihuiya.com/view/4652324c-21d6-46ff-96ea-6f0a58a03078
https://worldwide.espacenet.com/patent/search/family/037572853/publication/US2006284801A1?q=US2006284801A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220060284801%22.PGNR.&OS=DN/20060284801&RS=DN/20060284801

