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PIXEL AND ORGANIC LIGHT EMITTING
DISPLAY DEVICE USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2009-0017540, filed on
Mar. 2, 2009, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to a pixel and an

organic light emitting display device using the same.

[0004] 2. Discussion of Related Art

[0005] Recently, there have been developed various types
of flat panel display devices having reduced weight and vol-
ume over cathode ray tubes. The flat panel display devices
include a liquid crystal display device, a field emission dis-
play device, a plasma display panel, an organic light emitting
display device, and the like.

[0006] Among these flat panel display devices, the organic
light emitting display device displays images using organic
light emitting diodes that emit light through recombination of
electrons and holes. The organic light emitting display device
has a fast response time and is driven with low power con-
sumption. In a conventional organic light emitting display
device, light is emitted from an organic light emitting diode
by supplying current corresponding to a data signal using a
driving transistor formed in each pixel.

[0007] In each of the pixels of the conventional organic
light emitting display device, a voltage corresponding to a
data signal is charged into at least one capacitor, and current
corresponding to the charged voltage is supplied from a first
power source via an organic light emitting diode using a
driving transistor, thereby displaying an image. In this case,
the voltage drop of the first power source varies depending on
the load (e.g., the number of emitting pixels) of a display unit,
and therefore, an unequal image is displayed.

[0008] More specifically, the voltage drop of the first power
source when k (“k” is a natural number) pixels emit light is
different from that of the first power source when k/2 pixels
out of the k pixels emit light. In such cases where the voltage
drop of the first power source is different, the luminance of
each pixel when the k pixels emit light is different from that
when the k/2 pixels emit light in response to the same data
signal.

SUMMARY OF THE INVENTION

[0009] Accordingly, a pixel capable of displaying an image
having uniform luminance and an organic light emitting dis-
play device using the same is provided according to embodi-
ments of the present invention.

[0010] According to an embodiment of the present inven-
tion, there is provided a pixel of an organic light emitting
display device including a first power source, a second power
source, an initialization power source, a data line, a first scan
line, a second scan line, and an emission control line, the pixel
including an organic light emitting diode having a cathode
electrode coupled to the second power source, a second tran-
sistor coupled to the data line and the first scan line, the
second transistor being configured to turn on when the scan
signal is supplied to the first scan line, a first transistor
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coupled between a second electrode of the second transistor
and an anode electrode of the organic light emitting diode, the
first transistor configured to control an amount of current
supplied to the organic light emitting diode, a third transistor
coupled between a gate electrode and a second electrode of
the first transistor, the third transistor being configured to turn
on when the scan signal is supplied to the first scan line, a
fourth transistor coupled between the gate electrode of the
first transistor and the initialization power source, the fourth
transistor being configured to turn on when the scan signal is
supplied to the second scan line, a fifth transistor coupled
between a first electrode of the first transistor and the first
power source, the fifth transistor being configured to turn off
when an emission control signal is supplied to the emission
control line, a first capacitor coupled between the gate elec-
trode of the first transistor and the first power source, and a
second capacitor coupled between the gate electrode and first
electrode of the first transistor.

[0011] The pixel may further include a sixth transistor
which is coupled between the second electrode of the first
transistor and the anode electrode of the organic light emitting
diode, and configured to turn off when the emission control
signal is supplied to the emission control line. The second
capacitor may have a lower capacitance than the first capaci-
tor.

[0012] According to another embodiment the present
invention, there is provided an organic light emitting display
device including a first power source, a second power source,
an initialization power source, and emission control lines, the
organic light emitting display device including a scan driver
for sequentially supplying scan signals to scan lines, a data
driver for supplying data signals to data lines, and pixels
positioned at crossing regions of the scan lines and the data
lines, wherein each of pixels positioned at an i-th horizontal
line includes an organic light emitting diode having a cathode
electrode coupled to the second power source, a second tran-
sistor coupled to a data line and an i-th scan line, the second
transistor being configured to turn on when a scan signal is
supplied to the i-th scan line, a first transistor coupled
between a second electrode of the second transistor and an
anode electrode of the organic light emitting diode, the first
transistor configured to control an amount of current supplied
to the organic light emitting diode, a third transistor coupled
between a gate electrode and a second electrode of the first
transistor, the third transistor being configured to turn on
when the scan signal is supplied to the i-th scan line, a fourth
transistor coupled between the gate electrode of the first tran-
sistor and the initialization power source, the fourth transistor
being configured to turn on when the scan signal is supplied to
an (i-1)-th scan line, a fifth transistor coupled between a first
electrode of the first transistor and the first power source, the
fifth transistor being configured to turn off when an emission
control signal is supplied to an i-th emission control line, a
first capacitor coupled between the gate electrode of the first
transistor and the first power source, and a second capacitor
coupled between the gate electrode and the first electrode of
the first transistor.

[0013] The scan driver may supply the emission control
signal to the i-themission control line so as to overlap with the
scan signal supplied to the (i-1)-th and i-th scan lines.
[0014] In a pixel and an organic light emitting display
device using the pixel according to an embodiment of the
present invention, the voltage increment of a gate electrode of
a driving transistor is controlled in inverse proportion to the
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voltage drop of a first power source, so that an image having
uniform luminance can be displayed regardless of the load of
a pixel unit. Further, the voltage of the gate electrode of the
driving transistor is controlled so that the voltage drop of the
first power source can be compensated for.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description, serve to
explain the principles of the present invention.

[0016] FIG. 1 is a block diagram of an organic light emit-
ting display device according to an embodiment of the present
invention.

[0017] FIG.2isacircuit diagram of a pixel according to the
embodiment shown in FIG. 1.

[0018] FIG. 3 is a waveform diagram illustrating a driving
method of the pixel according to the embodiment shown in
FIG. 2.

[0019] FIGS. 4A and 4B are diagrams showing loads of a
pixel unit according to an embodiment of the present inven-
tion.

DETAILED DESCRIPTION

[0020] Hereinafter, certain exemplary embodiments
according to the present invention will be described with
reference to the accompanying drawings. Here, when a first
element is described as being coupled to a second element,
the first element may be directly coupled to the second ele-
ment, or may be indirectly coupled to the second element via
a third element. Further, some of the elements that are not
essential to a complete understanding of the invention are
omitted for clarity. Also, like reference numerals refer to like
elements throughout.

[0021] FIG. 1 is a block diagram of an organic light emit-
ting display device according to an embodiment of the present
invention.

[0022] Referring to FIG. 1, the organic light emitting dis-
play device according to the embodiment of the present
invention includes a display unit 130 including pixels 140
coupled to scan lines S1 to Sn, emission control lines E1 to
En, and data lines D1 to Dm; a scan driver 110 for driving the
scan lines S1 to Sn and the emission control lines E1 to En; a
data driver 120 for driving the data lines D1 to Dm; and a
timing controller 150 for controlling the scan driver 110 and
the data driver 120.

[0023] The scan driver 110 receives a scan driving control
signal SCS supplied from the timing controller 150. The scan
driver 110 then generates scan signals and sequentially sup-
plies the generated scan signals to the scan lines S1 to Sn. The
scan driver 110 generates emission control signals in
response to the scan driving control signal SCS and sequen-
tially supplies the generated emission control signals to the
emission control lines E1 to En. Here, the width of the emis-
sion control signals is set identical to or wider than that of the
scan signals.

[0024] The data driver 120 receives a data driving control
signal DCS supplied from the timing controller 150. The data
driver 120 then generates data signals and supplies the gen-
erated data signals to the data lines D1 to Dm in synchroni-
zation with the scan signals.

[0025] Thetiming controller 150 generates the data driving
control signal DCS and the scan driving control signal SCS in
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response to synchronization signals received from outside
thereof. The data driving control signal DCS is supplied to the
data driver 120, and the scan driving control signal SCS is
supplied to the scan driver 110. The timing controller 150
supplies data Data received from outside thereof to the data
driver 120.

[0026] A display unit 130 receives a first power source
ELVDD and a second power source ELVSS, received from
outside thereof, and supplies the first power source ELVDD
and the second power source ELVSS to each of the pixels 140.
Each of the pixels 140 generates light in response to a data
signal. Here, the emission time of each of the pixels 140 is
controlled by the emission control signal. The pixels 140
display an image having uniform luminance regardless of the
load of the display unit 130.

[0027] FIG.2isacircuit diagram of a pixel according to the
embodiment shown in FIG. 1. For convenience of illustration,
apixel coupled to an m-th data line Dm, an n-th scan line Sn,
an (n-1)-th scan line Sn-1, and an n-th emission control line
En is shown in FIG. 2.

[0028] Referring to FIG. 2, the pixel 140 according to the
described embodiment of the present invention includes an
organic light emitting diode OLED and a pixel circuit 142
coupled to the data line Dm, the scan lines Sn—1 and Sn and
the emission control line En so as to control an amount of
current supplied to the organic light emitting diode OLED.

[0029] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit 142, and a cathode
electrode of the organic light emitting diode OLED is coupled
to the second power source ELVSS. Here, the voltage of the
second power source ELVSS is set lower than that of the first
power source ELVDD. The organic light emitting diode
OLED emits light having a luminance corresponding to the
amount of current supplied from the pixel circuit 142.

[0030] The pixel circuit 142 controls the amount of current
supplied to the organic light emitting diode OLED in accor-
dance with a data signal supplied to the data line Dm when a
scan signal is supplied to the scan line Sn. To this end, the
pixel circuit 142 includes first to sixth transistors M1 to M6,
a first capacitor C1 and a second capacitor C2.

[0031] A first electrode of the second transistor M2 is
coupled to the data line Dm, and a second electrode of the
second transistor M2 is coupled to a first node N1. A gate
electrode of the second transistor M2 is coupled to the n-th
scan line Sn. When a scan signal is supplied to the n-th scan
line Sn, the second transistor M2 is turned on to supply the
data signal supplied to the data line Dm to the first node N1.

[0032] A first electrode of the first transistor M1 (driving
transistor) is coupled to the first node N1, and a second
electrode of the first transistor M1 is coupled to a first elec-
trode of the sixth transistor M6. A gate electrode of the first
transistor M1 is coupled to the first capacitor C1. The first
transistor M1 supplies current corresponding to a voltage
charged in the first capacitor C1, to the organic light emitting
diode OLED.

[0033] A firstelectrode of the third transistor M3 is coupled
to the second electrode of the first transistor M1, and a second
electrode of the third transistor M3 is coupled to the gate
electrode of the first transistor M1. A gate electrode of the
third transistor M3 is coupled to the n-th scan line Sn. When
a scan signal is supplied to the n-th scan line Sn, the third
transistor M3 is turned on to allow the first transistor M1 to be
diode-coupled.
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[0034] A gate electrode of the fourth transistor M4 is
coupled to the (n—1)-th scan line Sn-1, and a first electrode of
the fourth transistor M4 is coupled to one terminal of the first
capacitor C1 and the gate electrode of the first transistor M1.
A second electrode of the fourth transistor M4 is coupled to an
initialization power source Vint. When a scan signal is sup-
plied to the (n-1)-th scan line Sn-1, the fourth transistor is
turned on to change the voltage at the one terminal of the first
capacitor C1 and the gate electrode of the first transistor M1
to the voltage of the initialization power source Vint.

[0035] A first electrode of the fifth transistor M5 is coupled
to the first power source ELVDD, and a second electrode of
the fifth transistor M5 is coupled to the first node N1. A gate
electrode of the fifth transistor M5 is coupled to the emission
control line En. When an emission control signal is not sup-
plied from the emission control line En (i.e., the voltage at the
emission control line En is low), the fifth transistor M5 is
turned on to allow the first power source ELVDD to be elec-
trically coupled to the first node N1.

[0036] The first electrode of the sixth transistor M6 is
coupled to the second electrode of the first transistor M1, and
a second electrode of the sixth transistor M6 is coupled to the
anode electrode of the organic light emitting diode OLED. A
gate electrode of the sixth transistor M6 is coupled to the
emission control line En. When an emission control signal is
not supplied from the emission control line En, the sixth
transistor M6 is turned on to supply current supplied from the
first transistor M1 to the organic light emitting diode OLED.
[0037] The first capacitor C1 is coupled between the gate
electrode of the first transistor M1 and the first power source
ELVDD. A voltage corresponding to the threshold voltage of
the transistor M1 and the data signal is charged in the first
capacitor C1.

[0038] Thesecond capacitor C2is coupled between the first
electrode and the gate electrode of the first transistor M1. The
second capacitor C2 controls the voltage of the gate electrode
of the first transistor M1 corresponding to the voltage of the
first power source ELVDD. In operation, the second capacitor
C2 controls the voltage increment of the gate electrode of the
first transistor M1 in inverse proportion to the voltage drop of
the first power source ELVDD. For example, when the volt-
age drop of the first power source ELVDD is high, the second
capacitor C2 sets the voltage increment of the gate electrode
of the first transistor M1 to be low. When the voltage drop of
the first power source ELVDD is low, the second capacitor C2
sets the voltage increment of the gate electrode of the first
transistor M1 to be high.

[0039] The second capacitor C2 has a lower capacitance
than the first capacitor C1. That is, the second capacitor C2
controls the voltage of the gate electrode of the first transistor
M1 corresponding to the voltage of the first power source
ELVDD, and is set to have a lower capacitor than the first
capacitor C1 in which the voltage corresponding to the
threshold voltage of the transistor M1 and the data signal is
charged.

[0040] FIG. 3 is a waveform diagram illustrating a driving
method of the pixel shown in FIG. 2.

[0041] An operation of the pixel 140 will be described in
detail in conjunction with FIGS. 2 and 3. First, an emission
control signal EMI is supplied to the emission control line En,
and the fifth and sixth transistors M5 and M6 are turned off. At
this time, the first power source ELVDD is electrically cut off
from the first transistor M1, and therefore, current is not
supplied to the organic light emitting diode OLED.
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[0042] A scan signal is supplied to the (n-1)-th scan line
Sn-1, and the fourth transistor M4 is turned on. When the
fourth transistor M4 is turned on, the voltage of the initializa-
tion power source Vint is supplied to the one terminal of the
first capacitor C1 and the gate electrode of the first transistor
M1. In other words, when the fourth transistor M4 is turned
on, the voltage at the one terminal of'the first capacitor C1 and
the gate electrode of the first transistor M1 is initialized to be
at the voltage of the initialization power source Vint. Here, the
voltage of the initialization power source Vint is set lower
than that of a data signal.

[0043] Thereafter, a scan signal is supplied to the n-th scan
line Sn. When the scan signal is supplied to the n-th scan line
Sn, the second and third transistors M2 and M3 are turned on.
When the third transistor M3 is turned on, the first transistor
M1 is diode-coupled. When the second transistor M2 is
turned on, a data signal supplied to the data line Dm is sup-
plied to the first node N1 via the second transistor M2. At this
time, the voltage at the gate of the first transistor M1 remains
at the voltage of the initialization power source Vint (i.e., the
voltage at the gate of the first transistor M1 is set lower than
that ofthe data signal supplied to the first node N1), and hence
the first transistor M1 is turned on.

[0044] When the first transistor M1 is turned on, the data
signal supplied to the first node N1 is supplied to the one
terminal of the first capacitor C1 via the first and third tran-
sistors M1 and M3. Here, since the data signal is supplied to
the first capacitor C1 via the diode-coupled first transistor
M1, avoltage corresponding to the data signal and the thresh-
old voltage of the first transistor M1 is charged in the first
capacitor C1.

[0045] After the voltage corresponding to the data signal
and the threshold voltage of the first transistor M1 is charged
in the first capacitor Cl, the supply of the emission control
signal EMI is stopped, and the fifth and sixth transistors M5
and M6 are turned on.

[0046] When the fifth transistor M5 is turned on, the volt-
age of the first power source ELVDD is supplied to the first
node N1. When the voltage of the first power source ELVDD
is supplied to the first node N1, the voltage of the gate elec-
trode of the first transistor M1 is increased by the second
capacitor C2. At this time, the voltage increment of the gate
electrode of the first transistor M1 is determined by the volt-
age drop of the first power source ELVDD.

[0047] For example, when the voltage of the first power
source ELVDD s set as 10V and a voltage drop of 5V occurs,
the second capacitor C2 allows the voltage of the gate elec-
trode of the first transistor M1 to be increased by a first
voltage, corresponding to 5V. When there is no voltage drop
of the first power source ELVDD, the second capacitor C2
allows the voltage of the gate electrode of the first transistor
M1 to be increased by a second voltage higher than the first
voltage, corresponding to 10V. If the voltage of the gate
electrode of the first transistor M1 is controlled correspond-
ing to the voltage drop of the first power source ELVDD, an
image having a generally uniform luminance can be dis-
played regardless of the voltage drop of the first power source
ELVDD. Similarly, an image having a generally uniform
luminance can be displayed regardless of the load of the
display unit 130.

[0048] More specifically, as the voltage drop of the first
power source ELVDD is increased, the voltage increment of
the gate electrode of the first transistor M1 is decreased. In
this case, the amount of current supplied to the organic light
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emitting diode OLED is increased as compared to a case
where there is no change to the voltage increment of the gate
electrode of the first transistor M1, and accordingly, the volt-
age drop of the first power source ELVDD can be compen-
sated to some extent.

[0049] When the fifth and sixth transistors M5 and M6 are
turned on, a current path is formed from the first power source
ELVDD to the organic light emitting diode OLED. In this
case, the first transistor M1 controls the amount of current that
flows from the first power source ELVDD to the organic light
emitting diode OLED, corresponding to the voltage applied
to the gate electrode of the first transistor M1.

[0050] FIGS. 4A and 4B are diagrams showing loads of a
display unit according to an embodiment of the present inven-
tion.

[0051] FIG. 4A shows a case in which only some pixels of
the display unit, which are positioned at a central portion of
the display unit, emit light. FIG. 4B shows a case in which all
the pixels included in the display unit emit light.

[0052] When all the pixels included in the display unit emit
light as shown in FIG. 4B, the amount of current supplied to
the pixels is increased, and therefore, the first power source
ELVDD has a high voltage drop. On the other hand, when
only some pixels included in the display unit emit light as
shown in FIG. 4A, the total amount of current supplied to the
pixels is decreased, and therefore, the voltage drop of the first
power source ELVDD is set lower than that of FIG. 4B.
[0053] When the first power source ELVDD has a high
voltage drop as shown in FIG. 4B, the voltage increment of
the first transistor M1 is set low by the second capacitor C2
included in each of the pixels. On the other hand, when the
first power source ELVDD has a low voltage drop as shown in
FIG. 4A, the voltage increment of the first transistor M1 is set
high by the second capacitor included in each of the pixels. In
this case, the voltage drop of the first power source ELVDD is
compensated, so that an image having a generally uniform
luminance can be displayed from the pixels regardless of the
load of the pixel unit.

[0054] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:

1. A pixel of an organic light emitting display comprising a
first power source, a second power source, an initialization
power source, a data line, a first scan line, a second scan line,
and an emission control line, the pixel comprising:

an organic light emitting diode having a cathode electrode
coupled to the second power source;

asecond transistor coupled to the data line and the first scan
line, the second transistor being configured to turn on
when a scan signal is supplied to the first scan line;

a first transistor coupled between a second electrode of the
second transistor and an anode electrode of the organic
light emitting diode, the first transistor being configured
to control an amount of current supplied to the organic
light emitting diode;

a third transistor coupled between a gate electrode and a
second electrode of the first transistor, the third transis-
tor being configured to turn on when the scan signal is
supplied to the first scan line;
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a fourth transistor coupled between the gate electrode of
the first transistor and the initialization power source, the
fourth transistor being configured to turn on when the
scan signal is supplied to a second scan line;

a fifth transistor coupled between a first electrode of the
first transistor and the first power source, the fifth tran-
sistor being configured to turn off when an emission
control signal is supplied to the emission control line;

a first capacitor coupled between the gate electrode of the
first transistor and the first power source; and

a second capacitor coupled between the gate electrode and
the first electrode of the first transistor.

2. The pixel of claim 1, further comprising a sixth transistor
coupled between the second electrode of the first transistor
and the anode electrode of the organic light emitting diode,
the sixth transistor being configured to turn off when the
emission control signal is supplied to the emission control
line.

3. The pixel of claim 1, wherein the initialization power
source has a lower voltage than the data signal supplied to the
data line.

4. The pixel of claim 1, wherein the second capacitor has a
lower capacitance than the first capacitor.

5. The pixel of claim 1, wherein the first power source has
a higher voltage than the second power source.

6. An organic light emitting display device comprising a
first power source, a second power source, an initialization
power source, data lines, scan lines, and emission control
lines, the organic light emitting display device further com-
prising:

a scan driver for sequentially supplying scan signals to the

scan lines;

adatadriver for supplying data signals to the data lines; and

pixels positioned at crossing regions of the scan lines and
the data lines,

wherein each of pixels positioned at an i-th horizontal line
comprises:
an organic light emitting diode having a cathode elec-

trode coupled to the second power source;

a second transistor coupled to a respective one of the
data lines and an i-th scan line from among the scan
lines, the second transistor being configured to turn on
when a respective one of the scan signals is supplied
to the i-th scan line;

a first transistor coupled between a second electrode of
the second transistor and an anode electrode of the
organic light emitting diode, the first transistor being
configured to control an amount of current supplied to
the organic light emitting diode;

a third transistor coupled between a gate electrode and a
second electrode of the first transistor, the third tran-
sistor being configured to turn on when the respective
one of the scan signals is supplied to the i-th scan line;

a fourth transistor coupled between the gate electrode of
the first transistor and the initialization power source,
the fourth transistor being configured to turn on when
a respective one of the scan signals is supplied to an
(i=1)-th scan line from among the scan lines;

a fifth transistor coupled between a first electrode of the
first transistor and the first power source, the fifth
transistor being configured to turn off when an emis-
sion control signal is supplied to an i-th emission
control line from among the emission control lines;
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a first capacitor coupled between the gate electrode of
the first transistor and the first power source; and

a second capacitor coupled between the gate electrode
and the first electrode of the first transistor.

7. The organic light emitting display device of claim 6,
further comprising a sixth transistor coupled between the
second electrode of the first transistor and the anode electrode
of the organic light emitting diode, the sixth transistor being
configured to turn off when the emission control signal is
supplied to the i-th emission control line.

8. The organic light emitting display device of claim 6,
wherein the initialization power source has a lower voltage
than the data signal.
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9. The organic light emitting display device of claim 6,
wherein the second capacitor has a lower capacitance than the
first capacitor.

10. The organic light emitting display device of claim 6,
wherein the first power source has a higher voltage than the
second power source.

11. The organic light emitting display device of claim 6,
wherein the scan driver is configured to supply the emission
control signal to the i-th emission control line so as to overlap
with the scan signals supplied to the (i-1)-th and i-th scan
lines.



THMBW(EF)

[ i (S RIR) A ()

RE(EFR)AGE)

HERB(E R AGE)

FRI&R BB A

S\EReERE

BEG®)

GBREBFEFNRAZNE (OLED ) , HEARSIE_RRMMANK , 8
BIBFELNE-—LHLNE_R4EE  BEEF-_RAENFE -8R
ME-FUEZRNE—RAEOLEDWMR , F=RHKE A BEEE—
REENMERNE—BR B  FOREE  BEES - KEEHHM
BRAMNKIRRZE , FEREE , BeEF—BRAF-RHhEZ
H, F-RAENFE-—RR , F—28F , BEEF - REENMHRR
ME—BRZE,F-_LRER , MEEMBRNE - REENE -2

&,

EAENGENAEINAXERRE

US20100220040A1 NI (»&E)B

US12/641315

KWAK WON KYU
A=V

KWAK WON-KYU
EEM

KWAK WON-KYU
e 10

KWAK WON KYU
KIM CHANG YEOP

KWAK, WON-KYU
KIM, CHANG-YEOP

G09G3/30

patsnap

2010-09-02

2009-12-17

G09G3/3233 G09G2300/0819 G09G2320/043 G09G2300/0861 G09G2320/0223 G09G2300/0852

1020090017540 2009-03-02 KR

US8378933

Espacenet  USPTO

SCS

110

150

TIMING CONTROLLER |-LCS.Data
120

SCAN
DRIVER

| DATA DRIVER ]
ELVDD
. Dt D2 Dm 0
T hd T
e I
:Z T T T
;ﬁ e — 4
S - T



https://share-analytics.zhihuiya.com/view/066411c2-24e8-4070-9cc2-8b5bf5ef5f1b
https://worldwide.espacenet.com/patent/search/family/042666836/publication/US2010220040A1?q=US2010220040A1
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=%2220100220040%22.PGNR.&OS=DN/20100220040&RS=DN/20100220040

