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PIXEL STRUCTURE AND DRIVING METHOD
THEREOF

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan Patent Application Serial Number 098106293, filed on
Feb. 27, 2009, the full disclosure of which is incorporated
herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] This invention generally relates to a liquid crystal

display and, more particularly, to a pixel structure of a wide
view angle liquid crystal display and to a driving method
thereof.

[0004] 2. Description of the Related Art

[0005] In large size liquid crystal display, as pixels are
spread over a greater area, a user is impossible to look
squarely at the image shown by each pixel on the display
during watching. Therefore, brightness and contrast differ-
ences will be observed by the user while watching at different
angles. In order to overcome this problem, wide view angle
techniques have been proposed and a scheme named multi-
domain vertical alignments (MVA) has been confirmed to be
able to effectively improve the color washout. The capaci-
tance coupling type (C.C. type) pixel structure is a sort of
wide view angle technique. Although it is not necessary to
change the driving method of a display when using this type
of pixel structure, the image sticking is another issue to be
considered during image display. Another wide view angle
technique, named two transistors type (T.T. type) pixel struc-
ture, has solved the image sticking problem, but the number
of gate lines or data lines used in this pixel structure has to be
doubled such that the manufacturing cost will be increased.
[0006] To solve the problems existing in conventional pixel
structures, Samsung Electronics proposed a charge-shared
type pixel structure 9, including a sub-pixel 91 and a sub-pixel
92, at SID Symposium Digest 2008, as shown in FIG. 1.
Through charge sharing between capacitors, the sub-pixel 92
and sub-pixel 91 of the pixel structure 9 may have different
gray level voltages during operation. However, because the
capacitor C, will keep at the voltage of previous frame before
TFT3 is turned on, the sub-pixel 92 is difficult to accurately
reach a desired voltage level through charge sharing when
TFT3 is turned on. Accordingly, the gray level shown by the
sub-pixel 92 for each frame will be influenced by previous
frame and is different from actually desired gray level.
[0007] Pleaserefer to FIGS. 1 and 2, FIG. 2 shows a voltage
timing diagram of the capacitors in the two sub-pixels shown
in FIG. 1 when the voltage of the pixel structure 9 switches
from a high gray level to a middle gray level, whereint, is a
time period that the first gate line Gn turns on the pixel
structure 9 and t, is a time period that the second gate line
Gn+1 turns on a pixel structure, adjacent to the pixel structure
9, connected thereto. As shown in FIG. 2, within the time
period t,, the first gate line Gn simultaneously turns on the
switching transistors TFT1 and TFT2 such that the voltage
V-, of the liquid crystal capacitor C; -, of the sub-pixel 91
and the voltage V ., of the liquid crystal capacitor C; ., of the
sub-pixel 92 decrease to a middle gray level voltage together
according to the voltage of the data line Data. Within the time
period t,, the second gate line Gn+1 turns on the switching
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transistor TFT3; meanwhile, through the charge sharing
between capacitors C; -, C¢p and Cin the sub-pixel 92, the
voltage V., of the liquid crystal capacitor C, ., of the sub-
pixel 92 can be different from the voltage V., of the liquid
crystal capacitor C, ., of the sub-pixel 91.

[0008] Pleasereferto FIGS.1and 3, FIG. 3 shows a voltage
timing diagram of the capacitors in the two sub-pixels shown
in FIG. 1 when the voltage of the pixel structure 9 switches
from another gray level (e.g. a gray level lower than the initial
gray level shown in FIG. 2) to the same middle gray level,
wherein variations of the voltage V., of the liquid crystal
capacitor C, -, of the sub-pixel 91 and the voltage V -, of the
liquid crystal capacitor C, ., of the sub-pixel 92 are similar to
those shown in FIG. 2. The difference is that, the sharing
capacitor Cghas a lower voltage V ¢’ before the second gate
line Gn+1 turns on the switching transistor TFT3, so the
voltage V -,' of the liquid crystal capacitor C, ., of the sub-
pixel 92 shown in FIG. 3 and the voltage V., of the liquid
crystal capacitor C,, shown in FIG. 2 will have different
gray level voltages after the switching transistor TFT3 is
turned on. That is, the gray level voltage of the sub-pixel 92
during each display period will be influenced by the gray level
voltage of previous frame.

[0009] Accordingly, it is necessary to provide a pixel struc-
ture of a liquid crystal display that can more correctly control
the gray level voltage of sub-pixel.

SUMMARY

[0010] The present invention provides a pixel structure and
a driving method thereof, wherein the charge sharing capaci-
tor in the sub-pixel of each pixel structure is coupled to a
variable voltage, such that sub-pixels can reach desired gray
level voltages after charge sharing through controlling the
variable voltage.

[0011] The present invention further provides a pixel struc-
ture and a driving method thereof, wherein a voltage of the
charge sharing capacitor in the sub-pixel is previously reset
before charge sharing, such that sub-pixels can reach desired
gray level voltages after charge sharing.

[0012] The present invention provides a pixel structure
including a first gate line, a data line for providing gray level
voltages, a first sub-pixel and a second sub-pixel. The first
sub-pixel includes a first switching transistor and a first liquid
crystal capacitor, wherein when the first gate line turns on the
first switching transistor, the data line biases the first liquid
crystal capacitor to a first gray level voltage through the first
switching transistor. The second sub-pixel includes a second
switching transistor, a second liquid crystal capacitor, a third
switching transistor coupled to a second gate line, and a
charge sharing capacitor coupled to a variable voltage,
wherein when the first gate line turns on the second switching
transistor, the dataline biases the second liquid crystal capaci-
tor to the first gray level voltage through the second switching
transistor; and when the second gate line turns on the third
switching transistor, the second liquid crystal capacitor and
the charge sharing capacitor are charge-shared to a second
gray level voltage through the third switching transistor;
wherein the second gray level voltage is changed according to
the variable voltage.

[0013] The present invention further provides a pixel struc-
ture includes a first gate line, a data line for providing gray
level voltages, a first sub-pixel and a second sub-pixel. The
first sub-pixel includes a first switching transistor and a first
liquid crystal capacitor, wherein when the first gate line turns
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on the first switching transistor, the data line biases the first
liquid crystal capacitor to a first gray level voltage through the
first switching transistor. The second sub-pixel includes a
second switching transistor, a second liquid crystal capacitor,
a third switching transistor coupled to a second gate line, a
charge sharing capacitor and a fourth switching transistor,
wherein when the first gate line turns on the second switching
transistor, the dataline biases the second liquid crystal capaci-
tor to the first gray level voltage through the second switching
transistor; when the first gate line turns on the fourth switch-
ing transistor, the charge sharing capacitor is reset to a pre-
determined voltage; and when the second gate line turns on
the third switching transistor, the second liquid crystal
capacitor and the charge sharing capacitor are charge-shared
to a second gray level voltage through the third switching
transistor.

[0014] The present invention further provides a driving
method of a pixel structure. The pixel structure includes a first
gate line, a first sub-pixel and a second sub-pixel. The first
sub-pixel includes a first switching transistor and a first liquid
crystal capacitor. The second sub-pixel includes a second
switching transistor, a second liquid crystal capacitor, a
charge sharing capacitor and a third switching transistor
coupled to a second gate line. The driving method includes
the steps of: turning on the first switching transistor and the
second switching transistor with the first gate line to bias the
first liquid crystal capacitor and the second liquid crystal
capacitor to a first gray level voltage; resetting the charge
sharing capacitor to a predetermined voltage; and turning on
the third switching transistor with the second gate line
thereby allowing the second liquid crystal capacitor and the
charge sharing capacitor to be charge-shared to a second gray
level voltage.

[0015] The present invention further provides a driving
method of a pixel structure. The pixel structure includes a first
gate line, a first sub-pixel and a second sub-pixel. The first
sub-pixel includes a first switching transistor and a first liquid
crystal capacitor. The second sub-pixel includes a second
switching transistor, a second liquid crystal capacitor, a third
switching transistor coupled to a second gate line, and a
charge sharing capacitor coupled to a variable voltage. The
driving method includes the steps of: turning on the first
switching transistor and the second switching transistor with
the first gate line to bias the first liquid crystal capacitor and
the second liquid crystal capacitor to a first gray level voltage;
changing the variable voltage according to a voltage of the
charge sharing capacitor; and turning on the third switching
transistor with the second gate line thereby allowing the sec-
ond liquid crystal capacitor and the charge sharing capacitor
to be charge-shared to a second gray level voltage.

[0016] In the pixel structure and its driving method of the
present invention, the voltage of the charge sharing capacitor
may be reset to a fixed voltage or a variable voltage. The fixed
voltage may be the common voltage of an array substrate, and
the variable voltage may be determined according to the
voltage of the charge sharing capacitor in the immediately
previous frame period. In this manner, the sub-pixels can
reach desired gray level voltages after charge sharing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Other objects, advantages, and novel features of the
present invention will become more apparent from the fol-
lowing detailed description when taken in conjunction with
the accompanying drawings.
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[0018] FIG. 1 shows a schematic diagram of a conventional
pixel structure.
[0019] FIG. 2 shows a timing diagram of voltages of the

capacitors in the pixel structure shown in FIG. 1.

[0020] FIG. 3 shows another timing diagram of voltages of
the capacitors in the pixel structure shown in FIG. 1.

[0021] FIG. 4 shows a schematic diagram of the pixel struc-
ture according to an embodiment of the present invention.
[0022] FIG. 5 shows a timing diagram of voltages of the
capacitors in the pixel structure shown in FIG. 4.

[0023] FIG. 6 shows another timing diagram of voltages of
the capacitors in the pixel structure shown in FIG. 4.

DETAILED DESCRIPTION OF THE
EMBODIMENT

[0024] It should be noticed that, wherever possible, the
same reference numbers will be used throughout the draw-
ings to refer to the same or like parts.

[0025] Please refer to FIG. 4, it shows a pixel structure 1
according to an embodiment of the present invention. The
pixel structure 1 includes a first gate line Gn, a data line Data,
a first sub-pixel A and a second sub-pixel B, wherein the data
line Data is configured to provide gray level voltages to a row
of pixel structures during display periods. In this embodi-
ment, the first sub-pixel A and the second sub-pixel B may
have different gray level voltages during display periods of
the pixel structure 1 by means of charge sharing. It should be
understood that, the pixel structure 1 shown in FIG. 4 only
shows the components for illustrating the present invention
and omits other components.

[0026] The first sub-pixel A includes a first switching tran-
sistor TFT1, a first liquid crystal capacitor C; ., and a first
storage capacitor Cg;,. The gate of the first switching tran-
sistor TFT1 is coupled to the first gate line Gn; a first terminal
of the first switching transistor TFT1 is coupled to the data
line Data; and a second terminal of the first switching tran-
sistor TFT1 is coupled to the first terminal of the first liquid
crystal capacitor C; -, and the first storage capacitor Cgyy,.
And the other terminal of the first liquid crystal capacitor
C;c4 and the first storage capacitor Cgp, 1s coupled to a
voltage source, e.g. the common voltage (Vcom) of an array
substrate. When the first gate line Gn turns on the first switch-
ing transistor TFT1, the data line Data biases the first liquid
crystal capacitor C,, and the first storage capacitor Cgpy
through the first switching transistor TFT1, such that the first
sub-pixel A shows a first gray level voltage in a display
period.

[0027] Thesecond sub-pixel B includes a second switching
transistor TFT2, a second liquid crystal capacitor C; -, a
second storage capacitor Cgyy, a third switching transistor
TFT3 and a charge sharing capacitor C,. The gate of the
second switching transistor TFT2 is coupled to the first gate
line Gn; a first terminal of the second switching transistor
TFT2 is coupled to the data line Data; and a second terminal
of the second switching transistor TFT2 is coupled to the first
terminal of the second liquid crystal capacitor C; 5 and the
second storage capacitor C;5. And the second terminal of the
second liquid crystal capacitor C; 5 and the second storage
capacitor Cq is coupled to a voltage source, e.g. the com-
mon voltage (Vcom) of an array substrate. The gate of the
third switching transistor TFT3 is coupled to a second gate
line Gn+1, which is adjacent to the first gate line Gn; a first
terminal of the third switching transistor TFT3 is coupled to
the first terminal of the second liquid crystal capacitor C, 5
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and the second storage capacitor Cg,; and a second terminal
of the third switching transistor TFT3 is coupled to a first
terminal of the charge sharing capacitor C. And a second
terminal of the charge sharing capacitor Cg is coupled to a
voltage source, which is a variable voltage source and its
voltage may change, for example, according to the voltage of
the second sub-pixel B (i.e. the voltage of the charge sharing
capacitor Cg) in the immediately previous frame of each
display period, such that the second sub-pixel B can reach
desired gray level voltages after charge charging. In this
embodiment, voltage variations of the capacitors in both sub-
pixels are similar to those shown in FIGS. 2 and 3. The
differences between this embodiment and FIGS. 2 and 3 are
that, the voltage of Vcom is a variable voltage in this embodi-
ment and the variable voltage is determined according to the
voltage V ¢ of the second sub-pixel B (i.e. the voltage of the
charge sharing capacitor C;) before the switching transistor
TFT3 is turned on (i.e. previous frame). That is, the variable
voltage is determined according to the voltage of V . before
the second time period t, in FIGS. 2 and 3.

[0028] Pleaserefer to FIG. 4 again, in another embodiment,
before the second sub-pixel B is charged shared, it is able to
reset the voltage of the charge sharing capacitor C to a fixed
voltage or a variable voltage. In this embodiment, for
example, a fourth switching transistor TFT4 may be further
formed in the second sub-pixel B. The gate of the fourth
switching transistor TFT4 is coupled to the first gate line Gn;
a first terminal of the fourth switching transistor TFT4 is
coupled to the first terminal of the charge sharing capacitor
Cy; and a second terminal of the fourth switching transistor
TFT4 1is coupled to the second terminal of the charge sharing
capacitor Cg. In this manner, when the first gate line Gn turns
on the first switching transistor TFT1 and the second switch-
ing transistor TFT2, the fourth switching transistor TFT4 is
also turned on at the same time so as to reset the voltage of the
charge sharing capacitor C; to a fixed voltage or a variable
voltage, wherein the fixed voltage may be the common volt-
age of an array substrate, and the variable voltage may be, for
example, determined according to the gray level voltage of
the second sub-pixel B in the immediately previous frame of
each display period of the pixel structure 1, such that the
second pixel B can reach desired gray level voltages after
charge sharing.

[0029] Pleasereferto FIGS. 4and 5, FIG. 5 shows a voltage
timing diagram of the capacitors in the two sub-pixels shown
in FIG. 4 when the voltage of the pixel structure 1, for
example, switching from a high gray level to a middle gray
level, wherein t, is a time period that the first gate line Gn
turns on the pixel structure 1 and t, is a time period that the
second gate line Gn+1 turns on a pixel structure (not shown)
connected thereto. As shown in FIGS. 4 and 5, within the time
period t,, the first gate line Gn simultaneously turns on the
first switching transistor TFT1, the second switching transis-
tor TFT2 and the fourth switching transistor TFT4, such that
the voltageV ., of the liquid crystal capacitor C; ., of the first
sub-pixel A (i.e. the voltage of the first liquid crystal capacitor
C, ., and the first storage capacitor Cg;,) and the voltage V -,
of the liquid crystal capacitor C; 5 of the second sub-pixel B
(i.e. the voltage of the second liquid crystal capacitor C;
and the second storage capacitor Cyp5) decrease to a first gray
level voltage together according to the voltage of the data line
Data; and the voltage V . of the charge sharing capacitor Cg
is reset to a fixed voltage or a variable voltage, e.g. a common
voltage Veom in this embodiment. Within the time period t,,
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the second gate line Gn+1 turns on the third switching tran-
sistor TFT3. Meanwhile, through charge sharing between the
second liquid crystal capacitor C, 5, the second storage
capacitor Cgp and the charge sharing capacitor Cy in the
second sub-pixel B, the voltage V; of the liquid crystal
capacitor C; - of the second sub-pixel B changes to a second
gray level voltage, which is different from the first gray level
voltage of the first sub-pixel A, wherein a voltage difference
AV between the voltage V. of the liquid crystal capacitor
C, 5 of the second sub-pixel B and the voltage V ¢ of the
charge sharing capacitor Cy is caused by the third switching
transistor TFT3.

[0030] Please refer to FIGS. 4 to 6, FIG. 6 shows a voltage
timing diagram of the capacitors in the two sub-pixels shown
in FIG. 4 when the voltage of the pixel structure 1 switching
from another gray level (e.g. a gray level lower than the initial
gray level shown in FIG. 5) to the middle gray level identical
to that shown in FIG. 5, wherein within both time periods t,
and t,, variations of the voltage V-, of the liquid crystal
capacitor C; ., of the first sub-pixel A and the voltage V5 of
the liquid crystal capacitor C; 5 of the second sub-pixel Bare
similar to those shown in FIG. 5. In FIG. 6, as the charge
sharing capacitor C has been previously reset to a predeter-
mined voltage in the first time period t,, the voltage of the
second sub-pixel B can accurately reach desired gray level
voltages after the charge sharing in the second time period t,,
i.e. the voltage V- of the liquid crystal capacitor C; 5 in
FIG. 5 and the voltage V5 of the liquid crystal capacitor
C, 5 In FIG. 6 will have an identical voltage after the second
time period t,.

[0031] The driving method of the pixel structure of the
present invention includes the steps of: turning on the first
switching transistor TFT1 and the second switching transistor
TFT2 with the first gate line Gn to respectively bias the first
liquid crystal capacitor C; ., and the second liquid crystal
capacitor C; 5 to a first gray level voltage; resetting the
charge sharing capacitor C; to a predetermined voltage; and
turning on the third switching transistor TFT3 with the second
gate line Gn+1 thereby allowing the second liquid crystal
capacitor C; - and the charge sharing capacitor Cg to be
charge-shared to a second gray level voltage. The driving
method of pixel structure of the present invention has been
illustrated above (FIGS. 4 to 6) and details will not be
repeated herein.

[0032] The driving method of the pixel structure according
to another embodiment of the present invention includes the
steps of: turning on the first switching transistor TFT1 and the
second switching transistor TFT2 with the first gate line Gn to
respectively bias the first liquid crystal capacitor C; ., and the
second liquid crystal capacitor C, 5 to a first gray level volt-
age; changing the variable voltage according to the voltage of
the charge sharing capacitor Cg; and turning on the third
switching transistor TFT3 with the second gate line Gn+1
thereby allowing the second liquid crystal capacitor C, - and
the charge sharing capacitor Cg to be charge-shared to a
second gray level voltage.

[0033] As mentioned above, because sub-pixels of the con-
ventional pixel structure (as shown in FIG. 1) have the prob-
lem of unable to accurately reach the desired gray level volt-
ages during display periods, the present invention further
provides a pixel structure (as shown in FIG. 4) that previously
resets the gray level voltage of the charge sharing capacitor
before charge sharing so as to more accurately control the
gray level voltage.
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[0034] Although the invention has been explained in rela-
tion to its preferred embodiment, it is not used to limit the
invention. Tt is to be understood that many other possible
modifications and variations can be made by those skilled in
the art without departing from the spirit and scope of the
invention as hereinafter claimed.

What is claimed is:
1. A pixel structure, comprising:
a first gate line;
a data line, for providing gray level voltages;
a first sub-pixel, comprising a first switching transistor and
a first liquid crystal capacitor, wherein when the first
gate line turns on the first switching transistor, the data
line biases the first liquid crystal capacitor to a first gray
level voltage through the first switching transistor; and

asecond sub-pixel, comprising a second switching transis-
tor, a second liquid crystal capacitor, a third switching
transistor coupled to a second gate line, and a charge
sharing capacitor coupled to a variable voltage, wherein
when the first gate line turns on the second switching
transistor, the data line biases the second liquid crystal
capacitor to the first gray level voltage through the sec-
ond switching transistor; and when the second gate line
turns on the third switching transistor, the second liquid
crystal capacitor and the charge sharing capacitor are
charge-shared to a second gray level voltage through the
third switching transistor;

wherein the second gray level voltage is changed according

to the variable voltage.

2. The pixel structure as claimed in claim 1, wherein the
variable voltage is determined according to a voltage of the
charge sharing capacitor before the third switching transistor
is turned on.

3. The pixel structure as claimed in claim 1, wherein the
second sub-pixel further comprises a second storage capaci-
tor for charge sharing with the second liquid crystal capacitor
and the charge sharing capacitor.

4. The pixel structure as claimed in claim 1, wherein the
first gate line simultaneously turns on the first switching
transistor and the second switching transistor.

5. A pixel structure, comprising:

a first gate line;

a data line, for providing gray level voltages;

afirst sub-pixel. comprising a first switching transistor and

a first liquid crystal capacitor, wherein when the first
gate line turns on the first switching transistor, the data
line biases the first liquid crystal capacitor to a first gray
level voltage through the first switching transistor; and
asecond sub-pixel, comprising a second switching transis-
tor, a second liquid crystal capacitor, a third switching
transistor coupled to a second gate line, a charge sharing
capacitor and a fourth switching transistor, wherein
when the first gate line turns on the second switching
transistor, the data line biases the second liquid crystal
capacitor to the first gray level voltage through the sec-
ond switching transistor; when the first gate line turns on
the fourth switching transistor, the charge sharing
capacitor is reset to a predetermined voltage; and when
the second gate line turns on the third switching transis-
tor, the second liquid crystal capacitor and the charge
sharing capacitor are charge-shared to a second gray
level voltage through the third switching transistor.

6. The pixel structure as claimed in claim 5, wherein the

predetermined voltage is a fixed voltage or a variable voltage.
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7. The pixel structure as claimed in claim 6, wherein the
fixed voltage is a common voltage.

8. The pixel structure as claimed in claim 6, wherein the
variable voltage is determined according to a voltage of the
charge sharing capacitor before being reset.

9. The pixel structure as claimed in claim 5, wherein the
first gate line simultaneously turns on the first, the second and
the fourth switching transistors.

10. The pixel structure as claimed in claim 5, wherein the
second sub-pixel further comprises a second storage capaci-
tor for charge sharing with the second liquid crystal capacitor
and the charge sharing capacitor.

11. A driving method of a pixel structure, the pixel structure
comprising a first gate line, a first sub-pixel and a second
sub-pixel, the first sub-pixel comprising a first switching tran-
sistor and a first liquid crystal capacitor, the second sub-pixel
comprising a second switching transistor, a second liquid
crystal capacitor, a charge sharing capacitor and a third
switching transistor coupled to a second gate line, the driving
method comprising the steps of:

turning on the first switching transistor and the second

switching transistor with the first gate line to bias the first
liquid crystal capacitor and the second liquid crystal
capacitor to a first gray level voltage;

resetting the charge sharing capacitor to a predetermined

voltage; and

turning on the third switching transistor with the second

gate line thereby allowing the second liquid crystal
capacitor and the charge sharing capacitor to be charge-
shared to a second gray level voltage.

12. The driving method as claimed in claim 11, wherein the
predetermined voltage is a fixed voltage or a variable voltage.

13. The driving method as claimed in claim 12, wherein the
fixed voltage is a common voltage.

14. The driving method as claimed in claim 12, wherein the
variable voltage is determined according to a voltage of the
charge sharing capacitor before being reset.

15. The driving method as claimed in claim 11, wherein the
first gate line simultaneously turns on the first and the second
switching transistors.

16. The driving method as claimed in claim 11, wherein the
second sub-pixel further comprises a fourth switching tran-
sistor and the step of resetting the charge sharing capacitor to
a predetermined voltage further comprises: turning on the
fourth switching transistor with the first gate line to reset the
charge sharing capacitor.

17. The driving method as claimed in claim 16, wherein the
first gate line simultaneously turns on the first, the second and
the fourth switching transistors.

18. The driving method as claimed in claim 11, wherein the
second gate line 1s adjacent to the first gate line.

19. A driving method of a pixel structure, the pixel structure
comprising a first gate line, a first sub-pixel and a second
sub-pixel, the first sub-pixel comprising a first switching tran-
sistor and a first liquid crystal capacitor, the second sub-pixel
comprising a second switching transistor, a second liquid
crystal capacitor, a third switching transistor coupled to a
second gate line, and a charge sharing capacitor coupled to a
variable voltage, the driving method comprising the steps of:

turning on the first switching transistor and the second

switching transistor with the first gate line to bias the first
liquid crystal capacitor and the second liquid crystal
capacitor to a first gray level voltage;

changing the variable voltage according to a voltage of the

charge sharing capacitor; and
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turning on the third switching transistor with the second 20. The driving method as claimed in claim 19, wherein the
gate line thereby allowing the second liquid crystal  second gate line is adjacent to the first gate line.
capacitor and the charge sharing capacitor to be charge-
shared to a second gray level voltage. BoOR Ok kK
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