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LIQUID CRYSTAL DISPLAY PANEL

BACKGROUND OF THE INVENTION

[0001]

[0002] The invention relates to a liquid crystal display
(LCD) panel, and particularly a multi-domain vertical align-
ment (MVA) LCD panel.

[0003]

1. Field of the Invention

2. General Background

[0004] Liquid crystal display (LCD) panels have many
advantages over other kinds of display apparatuses. For
example, LCD panels are lightweight and thin, and have low
power consumption. Thus LCD panels have been widely
used in products such as TVs, notebooks (NBs), cell phones,
personal computers (PCs), and personal digital assistants
(PDAs). However, one disadvantage of a traditional LCD
panel is its narrow viewing angle. In order to solve this
problem, a wide viewing angle technique called “multi-
domain vertical alignment (MVA)” was developed by
Fujitsu Corporation. The MVA technique is to set several
bumps (also known as protrusions) that serve as electrodes
on each of upper and lower substrates of an LCD panel,
whereby molecules of liquid crystal between the substrates
are normally aligned vertical to the substrates. When a
voltage is applied to the substrates, voltage differences in
different directions are generated. That is, electrical lines of
the electric field generated run along different directions.
Accordingly, the molecules of liquid crystal are driven into
alignment with the electrical lines along different directions.
Light that passes through the differently aligned molecules
of liquid crystal can provide compensated optical paths and
phase with each other so as to provide a wide viewing angle.

[0005] Another new technique for increasing viewing
angle is to divide what is conventionally a single pixel into
two separate but adjacent sub-pixels. Different voltages are
applied to the two sub-pixels. Accordingly, angles of deflec-
tion of molecules of liquid crystal in the two sub-pixels are
different from each other. Hence, the optical paths and
phases can be well compensated when light transmits
through the molecules of liquid crystal of the two sub-pixels.
Thereby, the viewing angle of the LCD panel is increased.

[0006] Referring to FIG. 5, this is a schematic, top plan
view of part of a driving circuit of a two transistor type super
patterned vertical alignment (TTPVA) LCD panel developed
by Samsung Corporation. The driving circuit 100 includes a
plurality of 1°* scan lines 101, a plurality of 2™ scan lines
201, a plurality of data lines 102, a plurality of storage
capacitor lines 103, a plurality of 1 thin film transistors
(TFTs) 104, a plurality of 2°* TFTs, and a commeon electrode
107.

[0007] The 1 scan lines 101 and 2™ scan lines 201 are
arranged in parallel with each other, and are each aligned
along a first direction. The data lines 102 are arranged in
parallel with each other, and are each aligned along a second
direction perpendicular to the first direction. That is, the scan
lines 101, 201 and data lines 102 cross each other so as to
define a plurality of pixels 500. It is to be noted that the scan
lines 101, 201 and the data lines 102 are electrically isolated
from each other. The storage capacitor lines 103 are parallel
to the scan lines 101, 201, and connect with the common
electrode 107.
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[0008] FIG. 6 is an enlarged view of an exemplary pixel
500 of the driving circuit 100. The 1** TFT 104 is located in
the vicinity of a crossing of a corresponding one of the 1**
scan lines 101 and a corresponding one of the data lines 102.
A gate electrode 1040 of the 1° TFT is connected with the
15" scan line 101, and a source electrode 1041 of the 15 TFT
is connected with the data line 102. The 2 TFT 204 is located
in the vicinity of a crossing of a corresponding one of the 224
scan lines 201 and the data line 102. A gate electrode 2040
of the 2*4 TFT is connected with the 2°¢ scan line 201, and
a source electrode 2041 of the 2°! TFT is connected with the
data line 102. The pixel 500 comprises a 1** sub-pixel 501
and a 2°¢ sub-pixel 502. The 1°* sub-pixel 501 includes a 1%
pixel electrode 106 connected to a drain electrode 1042 of
the 15° TFT 104, and a 1% storage capacitor 109. The 2"
sub-pixel 502 includes a 2°¢ pixel electrode 206 connected
to a drain electrode 2042 of the 2°¢ TFT 204, and a 2°¢
storage capacitor 209. A 1° liquid crystal (LC) capacitor 108
is connected between the 1°' pixel electrode 106 and the
common electrade 107. A 2° LC capacitor 208 is connected
between the 2™ pixel electrode 206 and the common elec-
trode 107. Additionally, one end of the 1st storage capacitor
109 and one end of the 2nd storage capacitor 209 are each
connected to the storage capacitor line 103.

[0009] Operation of the driving circuit 100 is described
below with reference to the graphs of FIG. 7. Graph (A) is
a plot of voltage of a signal coming from the data line 102.
Graph (B) is a plot of voltage of a scan signal coming from
the 1° scan line 101. Graph (C) is a plot of voltage of a scan
signal coming from the 2™ scan line 201. Graph (D) is a plot
of voltage of a signal coming from the 1% pixel electrode
106. Graph (E) is a plot of voltage of a signal coming from
the 2°¢ pixel electrode 206.

[0010] At a point in time t, (corresponding to where the
Time axis meets the Voltage axis), a 1™ scan voltage V, is
applied by a scan driving device (not shown) through the 1%
scan line 101 to drive the gate electrode 1040 of the 1> TFT
104, as shown in graph (B). At the same time, a 2™* scan
voltage V., is applied by the scan driving device through the
2 scan line 201 to drive the gate electrode 2040 of the 2*¢
TFT 204, as shown in graph (C). Thereby, the 1° TET 104
and the 2°¢ TFT 204 are turned on. In addition, at the same
time, a data voltage V , is applied by a data line driving
device (not shown) through the data line 102 to the source
electrode 1041 of the 1*° TFT 104 and the source electrode
2041 of the 2" TFT 204, so as to charge the 15 LC capacitor
108, the 2" LC capacitor 208, the 1% storage capacitor 109,
and the 2™ storage capacitor 209.

[0011] At a point in time t,, the 1% LC capacitor 108, the
224 LC capacitor 208, the 1 storage capacitor 109, and the
2 storage capacitor 209 are all charged to the voltage V.
At this point, the data line drives device to stop applying the
data voltage V4, and the scan driving device stops applying
the scan voltage V,, to the 1** TFT 104 so as to turn off the
1** TFT 104. The voltages of the 1%* LC capacitor 108 and the
1*" storage capacitor 109 remain at V4, until a point in time
of starting a next scan period, namely time t,. At time t,, the
scan driving device continues to apply the 2™ scan voltage
Vo to the 2°¢ TFT 204 s0 as to keep the 2°¢ TFT 204 turned
on. Therefore, the 2** LC capacitor 208 and the 2™ storage
capacitor 209 are discharged through the drain electrode
2042 and the source electrode 2041 of the 2™ TFT 204. At
a point in time t,, the voltages of the 2°¢ LC capacitor 208
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and the 2™ storage capacitor 209 are both discharged to a
voltage level V. At this time, the scan driving device stops
applying the 2™ scan voltage Vg, tothe 2" TET 204, and the
voltages of the 2™ LC capacitor 208 and the 2™ storage
capacitor 209 remain at V4, until time t,.

[0012] Thevoltage of each of the 1% and 2°¢ L.C capacitors
108, 208 is the working voltage of the corresponding 1% and
224 sub-pixels 501, 502. That is, the working voltages of the
1" and 2°¢ sub-pixels 501, 502 are the voltages V4, and V
of the 1% LC capacitor 108 and the 2°¢ LC capacitor 208
respectively. Vy, and V,, are not the same. That is, the
working voltage of the 1% sub-pixel 501 is different from the
working voltage of the 2™ sub-pixel 502. The driving circuit
100 has certain disadvantages. Two scan lines 101, 201 are
needed to drive each one pixel 500. That is, the driving
circuit 100 needs to be configured with numerous scan lines
101, 201. Additionally, the scan lines 101, 201 are typically
made of opaque metallic material. Therefore the aperture
ratio of the LCD panel is relatively low.

SUMMARY

[0013] An exemplary liquid crystal display panel includes
a 1%* substrate, a 2°¢ substrate, and a liquid crystal layer. The
1** substrate includes a plurality of scan lines, a plurality of
storage capacitor lines, a plurality of data lines, a plurality of
1 thin film transistors (TFTs), a plurality of 2°¢ TFTs, a
plurality of 1° pixel electrodes, a plurality of 2°¢ pixel
electrodes, a plurality of 1% storage capacitors, and a plu-
rality of 2°¢ storage capacitors. The scan lines are arranged
parallel with each other. The storage capacitor lines are
arranged parallel with each other, and intervened between
each of the scan lines. The data lines arrange vertically and
isolate to the scan lines and the storage capacitor lines. The
1 and 2°¢ TFTs are located on the opposite side of the scan
lines and being adjacent to data lines, each gate electrode of
the 1°* and 2™ TFTs connect to the scan lines respectively
and each source electrode of the 1 and 2°! TFTs connect to
the data lines. The 1°" and 2" pixel electrodes connect to the
drain electrodes of each 15 and 2°¢ TFTs respectively. Each
end of the 1st and 2nd storage capacitors connect to each
drain electrodes of the 15 and 2°! TFTs respectively, the
other end of the 1 and 2™ storage capacitors connect to the
storage capacitor lines.

[0014] Ttis to be noted that capacitances of the 1% and 2™
storage capacitors are different from each other. The 2™¢
substrate is set opposite to the 1°* substrate. The liquid
crystal layer is interposed between the 1°* substrate and the
2" substrate. In the preferred embodiment, the capacitance
of the 1% storage capacitor is smaller (or larger) than
capacitance of the 2" storage capacitor. Furthermore, the
2" substrate includes a common electrode. The 1** liquid
crystal capacitors and 2™ liquid crystal capacitors are com-
posed respectively by the 1% and 2™ pixel electrodes with
the common electrode.

[0015] A detailed description of embodiments of the
present invention is given below with reference to the
accompanying drawings. In the drawings, all the views are
schematic.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is an abbreviated, isometric view of a liquid
crystal display (LCD) panel in accordance with a preferred
embodiment of the present invention.
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[0017] FIG. 2 s a top plan view of part of a driving circuit
of the LCD panel of FIG. 1.

[0018] FIG. 3 is an enlarged view of an exemplary pixel of
the driving circuit of FIG. 2.

[0019] FIG. 4 includes four graphs of voltage varying
according to time, which illustrate certain aspects of opera-
tion of the driving circuit of FIG. 2.

[0020] FIG. 5 is a schematic, top plan view of part of a
driving circuit of a conventional liquid crystal display panel.

[0021] FIG. 6 is an enlarged view of an exemplary pixel of
the driving circuit of FIG. 5.

[0022] FIG. 7 includes five graphs of voltage varying
according to time, which illustrate certain aspects of opera-
tion of the driving circuit of FIG. 5.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0023] Referring to FIG. 1, this is an abbreviated, isomet-
ric view of a liquid crystal display (LCD) panel in accor-
dance with a preferred embodiment of the present invention.
The LCD panel 1 includes a first substrate 2, a second
substrate 3, and a liquid crystal (LC) layer 4. The first
substrate 2 and the second substrate 3 are set opposite to
each other, with the LC layer 4 interposed therebetween.
Additionally, a common electrode 17 is set on the first
substrate 2, and a driving circuit 10 is set on the second
substrate 3.

[0024] FIG. 2 is a top plan view of part of the driving
circuit 10. The driving circuit 10 includes a plurality of scan
lines 11, a plurality of data lines 12, a plurality of storage
capacitor lines 13, a plurality of first thin film transistors
(TFTs) 14, and a plurality of second TFTs 24. The scan lines
11 are arranged in parallel with each other, and are each
aligned along a first direction. The data lines 12 are arranged
in parallel with each other, and are each aligned along a
second direction perpendicular to the first direction. The data
lines 12 are isolated from the scan lines 11. The storage
capacitor lines 13 and the scan lines 11 are arranged parallel
to each other and alternately relative to each other. Further-
more, the storage capacitor lines 13 connect with the com-
mon electrode 17. Moreover, areas between where the
storage capacitor lines 13 intersect with the data lines 12 are
defined as a plurality of pixels 50.

[0025] Referring to FIG. 3, this is an enlarged view of an
exemplary pixel 50 of the driving circuit 10. The first and
second TFTs 14 and 24 are set in the vicinity of an
intersection of the corresponding scan line 11 and the
corresponding data line 12. The gate electrodes 140 and 240
of the first and second TFTs 14 and 24 are connected to the
scan line 11. The source electrodes 141 and 241 of the first
and second TFTs 14 and 24 are connected to the data line 12.
The first and second TFTs 14 and 24 are also known as
switching devices, which are controlled (to “turn on” or
“turn off”) by signals coming from the data line 12.

[0026] Each pixel 50 has a first sub-pixel 51 and a second
sub-pixel 52. The first sub-pixel 51 includes a first storage
capacitor 19 and a first pixel electrode 16, each connecting
to the drain electrode 142 of the first TFT 14. The second
sub-pixel 52 includes a second storage capacitor 29 and a
second pixel electrode 26, each connecting to the drain
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electrode 242 of the second TFT 24. Furthermore, a first
liquid crystal (LC) capacitor 18 and a second LC capacitor
28 are formed by the first pixel electrode 16 and the common
electrode 17 and by the second pixel electrode 26 and the
common electrode 17 respectively. The other end of the first
storage capacitor 19 and the other end of the second storage
capacitor 29 respectively connect to corresponding storage
capacitor lines 13. It should be noted that the capacitances
of the first storage capacitor 19 and the second storage
capacitor 29 are different from each other. In the preferred
embodiment, in order to achieve the different capacitances
of the first and second storage capacitors, 19, 29, several
structural approaches can be adopted. For example, the
metal coupling areas can be configured accordingly, the
distance between coupling metal pieces can be configured
accordingly, the particular metallic materials (with different
dielectric constants) of the coupling metal pieces can be
configured accordingly, etc.

[0027] During the process of manufacturing TFTs,
unwanted parasitic capacitors are almost inevitably created
as a byproduct. Generally, a typical TFT should be consid-
ered as an ideal TFT combined with a parasitic capacitor
connected in parallel with the ideal TFT. In order to set the
first sub-pixel 51 and the second sub-pixel 52 to function at
different working voltages, the different capacitances of the
storage capacitors 19 and 26 are provided.

[0028] Operation of the driving circuit 10 is described
below with reference to the graphs of FIG. 4. Graph (A) is
a plot of voltage of a signal coming from the data line 12.
Graph (B) is a plot of voltage of a scan signal coming from
the scan line 11. Graph (C) is a plot of voltage of a signal
coming from the first sub-pixel 51. Graph (D) is a plot of
voltage of a signal coming from the second sub-pixel 52. At
a point in time t,, as shown in Graph (A), a scan voltage V,
is provided by the scan line 11. Thereby, both the first TFT
14 (where the capacitance of the parasitic capacitor is C_4,)
and the second TFT 24 (where the capacitance of the
parasitic capacitor is C,,) are turned on. At the same time,
a voltage signal V, provided by the data line 12 is provided
through the first TFT 14 and the second TFT 24. Thereby, the
first LC capacitor 18, the first storage capacitor 19, the
second LC capacitor 28, and the second storage capacitor 29
are all charged. The capacitances of these four capacitors 18,
19, 28, 29 are C,,, C,, C,.,, and C_, respectively.

[0029] At a point in time t,, as shown in Graph (B), the
voltages of the four capacitors 18, 19, 28, 29 are all charged
10 Vg and the voltages of the parasitic capacitors (not
shown) of the first and second TFTs 14 and 24 are both
charged to V-V, which is the voltage difference between
the gate electrode 140, 240 and the source electrode 141, 241
of the first and second TFTs 14, 24, respectively. At this
time, the scan line 11 and the data line 12 stop driving,
Thereby, the first and second TFTs 14 and 24 are turned off,
and simultaneously the voltages of the gate electrodes 140,
240 become zero. The voltage differences of the parasitic
capacitors change correspondingly. It should be noted that
partial electric charges coming from the parasitic capacitor
of the first TFT 14 flow to the first LC capacitor 18 and the
first storage capacitor 19, so that a kickback voltage (AV,,, )
is generated from the first LC capacitor 18 and the first
storage capacitor 19. As shown in Graph (C), the voltage of
the first LC capacitor 18 and the first storage capacitor 19
becomes the voltage V. Correspondingly, the voltage of the
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parasitic capacitor of the first TFT 14 is changed to the
voltage -V, . The voltages V| and -V, are maintained until
the start time t; of the next scan period.

[0030] Additionally, partial electric charges coming from
the parasitic capacitor of the second TFT 24 flow to the
second LC capacitor 28 and the second storage capacitor 29,
so that a kickback voltage (AV,) is generated from the
second LC capacitor 28 and the second storage capacitor 29.
As shown in Graph (D), the voltage of the second LC
capacitor 28 and the second storage capacitor 29 becomes
the voltage V. Correspondingly, the voltage of the parasitic
capacitor of the second TFT 24 is changed to the voltage
-V,. The voliages V, and -V, are maintained until time t,.

[0031] In accordance with the law of conservation of
charge, the values of the kickback voltages AV, and AV,
are as follows:

AV = (Vg = Va +V1)Conn ()
Cie1 + Can

V,—Va+ V2)C, 2

Aszz(g 4+ V2)Cei2 2)
CICZ + erZ

The values of the working voltages V, and V, of the first and
second sub-pixels 51 and 52 are as follows:

Vi=V4-A Vp 1tm (3)
Vo=Vy-AVp, 4)

According to equations (1)~(4), AV, and AV, can be
calculated as follows:

v,C 5

Avpl = ghgdl s )
Coa1 Cie1 + Coy

AV VeConr 6)

Cor + Ciea + Copy

[0032] As described in the foregoing equations (3)~(6), by
adjusting the capacitances of the first storage capacitor 19
and the second storage capacitor 29, the different kickback
voltages AV, and AV, are thereby obtained. Accordingly,
the working voltages V, and V, of the first and second
sub-pixels 51 and 52 are different from each other. Due to
the first and second TFTs 14 and 24 having essentially the
same structure, the capacitances Cgq; and C,4, of the indi-
vidual accompanying parasitic capacitors can be assumed to
be the same. Furthermore, the first and second LC capacitors
18 and 28 have essentially the same structure, so that the
capacitances C,_, and C,_, thereof are assumed to be iden-
tical to each other. Therefore, providing the different capaci-
tances C_,; and C,, of the first and second storage capacitors
19 and 29 so that different kickback voltages AV, and AV ,
can be obtained achieves the object of attaining different
working voltages V, and V, of the first and second sub-
pixels 51 and 52. In the preferred embodiment, the capaci-
tance of the first storage capacitor 19 can be configured to be
either less or more than the capacitance of the second storage
capacitor 29, so as to achieve the object of attaining the
different working voltages V| and V, of the first and second
sub-pixels 51 and 52.
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[0033] As would be understood by a person skilled in the
art, the foregoing description of preferred and exemplary
embodiments is intended to be illustrative of principles of
the present invention rather than being limiting. The descrip-
tion is intended to cover various modifications and similar
arrangements included within the spirit and scope of the
appended claims, the scope of which should be accorded the
broadest interpretation so as to encompass all such modifi-
cations and similar structures.

We claim:
1. A liquid crystal panel, comprising:

a plurality of scan lines, arranged in parallel with each
other;

a plurality of storage capacitor lines, arranged in parallel
with each other and said scan lines, and being arranged
alternately with said scan lines;

a plurality of data lines, arranged in parallel with each
other, and crossing and being isolated from said scan
lines and said storage capacitor lines;

a plurality of first thin film transistors (TFTs) and a
plurality of second TFTs arranged in pairs, the first TFT
and the second TFT of each pair of TFTs being located
at opposite sides of a corresponding one of said scan
lines and being adjacent to a corresponding one of said
data lines, gate electrodes of the first and second TFTs
connecting to the corresponding scan line respectively,
source electrodes of the first and second TFTs connect-
ing to the corresponding data line respectively;

a plurality of first pixel electrodes and a plurality of
second pixel electrodes arranged in pairs corresponding
to the pairs of TFTs, the first pixel electrode and the
second pixel electrode of each pair of pixel electrodes
connecting to drain electrodes of the first and second
TFTs of the corresponding pair of TFTs respectively;
and

a plurality of first storage capacitors and a plurality of
second storage capacitors arranged in pairs correspond-
ing to the pairs of TFTs, first ends of the first and second
storage capacitors of each pair of storage capacitors
connecting to the drain electrodes of the first and
second TFTs of the corresponding pair of TFTs respec-
tively, second ends of the first and second storage
capacitors of each pair of storage capacitors connecting
to two corresponding adjacent of the storage capacitor
lines respectively;

wherein capacitances of the first and second storage
capacitors of each pair of storage capacitors are differ-
ent from each other.
2. The liquid crystal panel as claimed in claim 1, wherein
a capacitance of the first storage capacitor of each pair of
storage capacitors is less than that of the second storage
capacitor of that pair of storage capacitors.
3. The liquid crystal panel as claimed in claim 1, wherein
a capacitance of the first storage capacitor of each pair of
storage capacitors is greater than that of the second storage
capacitor of that pair of storage capacitors.
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4. A liquid crystal display panel, comprising:
a first substrate, comprising:

a plurality of scan lines, arranged in parallel with each
other;

a plurality of storage capacitor lines, arranged in par-
allel with each other and said scan lines, and being
arranged alternately with said scan lines;

a plurality of data lines, arranged in parallel with each
other, and crossing and being isolated from said scan
lines and said storage capacitor lines;

a plurality of first thin film transistors (TFTs) and a
plurality of second TFTs arranged in pairs, the first
TFT and the second TFT of each pair of TFTs being
located at opposite sides of a corresponding one of
said scan lines and being adjacent to a corresponding
one of said data lines, gate electrodes of the first and
second TFTs connecting to the corresponding scan
line respectively, source electrodes of the first and
second TFTs connecting to the corresponding data
line respectively;

a plurality of first pixel electrodes and a plurality of
second pixel electrodes arranged in pairs corre-
sponding to the pairs of TFTs, the first pixel elec-
trode and the second pixel electrode of each pair of
pixel electrodes connecting to drain electrodes of the
first and second TFTs of the corresponding pair of
TFTs respectively; and

a plurality of first storage capacitors and a plurality of
second storage capacitors arranged in pairs corre-
sponding to the pairs of TFTs, first ends of the first
and second storage capacitors of each pair of storage
capacitors connecting to the drain electrodes of the
first and second TFTs of the corresponding pair of
TFTs respectively, second ends of the first and sec-
ond storage capacitors of each pair of storage capaci-
tors connecting to two corresponding adjacent of the
storage capacitor lines respectively;

wherein capacitances of the first and second storage
capacitors of each pair of storage capacitors are
different from each other;

a second substrate set opposite to said first substrate; and

a liquid crystal layer between said first substrate and said

second substrate.

5. The liquid crystal display panel as claimed in claim 4,
wherein a capacitance of the first storage capacitor of each
pair of storage capacitors is less than that of the second
storage capacitor of that pair of storage capacitors.

6. The liquid crystal display panel as claimed in claim 4,
wherein a capacitance of the first storage capacitor of each
pair of storage capacitors is greater than that of the second
storage capacitor of that pair of storage capacitors.

7. The liquid crystal display panel as claimed in claim 4,
wherein said second substrate comprises a common elec-
trode.

8. The liquid crystal display panel as claimed in claim 7,
wherein said first pixel electrodes and second pixel elec-
trodes and said common electrode form a plurality of first
liquid crystal capacitors and a plurality of second liquid
crystal capacitors respectively.
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9. A liquid crystal panel, comprising:

a plurality of scan lines, arranged in parallel with each
other;

a plurality of storage capacitor lines, arranged in parallel
with each other and said scan lines, and being arranged
alternately with said scan lines;

a plurality of data lines, arranged in parallel with each
other, and crossing both said scan lines and said storage
capacitor lines;

a plurality of first thin film transistors (TFTs) and a
plurality of second TFTs arranged in pairs, the first TFT
and the second TFT of each pair of TFTs being located
at opposite sides of a corresponding one of said scan
lines and being adjacent to a corresponding one of said
data lines, gate electrodes of the first and second TFTs
connecting to the common corresponding scan line
respectively, source electrodes of the first and second
TFTs connecting to the corresponding data line respec-
tively.
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10. The liquid crystal panel as claimed in claim 9, further
including a plurality of first pixel electrodes and a plurality
of second pixel electrodes arranged in pairs corresponding to
the pairs of TFTs, the first pixel electrode and the second
pixel electrode of each pair of pixel electrodes connecting to
drain electrodes of the first and second TFTs of the corre-
sponding pair of TFTs respectively.

11. The liquid crystal panel as claimed in claim 9, further
including a plurality of first storage capacitors and a plural-
ity of second storage capacitors arranged in pairs corre-
sponding to the pairs of TFTs, first ends of the first and
second storage capacitors of each pair of storage capacitors
connecting to the drain electrodes of the first and second
TFTs of the corresponding pair of TFTs respectively, second
ends of the first and second storage capacitors of each pair
of storage capacitors connecting to two corresponding adja-
cent of the storage capacitor lines respectively.

12. The liquid crystal panel as claimed in claim 9, wherein
capacitances of the first and second storage capacitors of
each pair of storage capacitors are different from each other.
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