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A liquid crystal display device includes a first pixel and a
second pixel. The first pixel includes a first thin film
transistor having a first channel W/L (width/length) ratio and
a first gate-drain parasitic capacitance. The second pixel
includes a second thin film transistor that is disposed at a

(73)  Assignee: LG.Philips LCD Co., Ltd. different relative position than the first thin film transistor.

. The second thin film transistor has a second channel W/L
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(22) Filed: Dec. 23, 2005 tance. The first and second channel W/L ratios are substan-
tially the same, and the first and second gate-drain parasitic

(30) Foreign Application Priority Data capacitances are different from each other such that the first
and second pixels have substantially the same common
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LIQUID CRYSTAL DISPLAY DEVICE

[0001] The present invention claims the benefit of Korean
Patent Application No. 2005-0056096, filed in Korea on Jun.
28, 2005, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal
display device.

[0004] 2. Discussion of the Related Art

[0005] Until recently, display devices have typically used
cathode-ray tubes (CRTs). Presently, much effort has been
made to develop various types of flat panel displays, such as
liquid crystal display (LCD) devices, plasma display panels
(PDPs), field emission displays, and electro-luminescence
displays (ELDs), as substitutes for CRTs. Of these flat panel
displays types, LCD devices have many advantages, such as
high resolution, light weight, thin profile, compact size, and
low power supply requirements.

[0006] In general, an LCD device includes two substrates
that are spaced apart and facing each other with a liquid
crystal layer interposed between the two substrates. The two
substrates include electrodes that face each other such that a
voltage applied between the electrodes induces an electric
field across the liquid crystal layer. Alignment of the liquid
crystal molecules in the liquid crystal layer changes in
accordance with the intensity of the induced electric field
into direction of the induced electric field, thereby changing
the light transmissivity of the LCD device. Thus, the LCD
device displays images by varying the intensity of the
induced electric field.

[0007] FIG. 1 is a circuit diagram illustrating an LCD
device according to the related art.

[0008] As illustrated in FIG. 1, in the related art LCD
device 10, a plurality of pixels “P” are arranged in a matrix
form. The pixels “P” are connected to a plurality of gate and
data lines “GL” and “DL..” In addition, in each pixel “P,” a
thin film transistor (TFT) “T” connected to the correspond-
ing gate and data lines “GL” and “DL,” and a liquid crystal
capacitor “C; .” and a storage capacitor “Cq;” connected to
the TFT “T” are arranged.

[0009] A gate electrode of the TFT “T is connected to the
gate line “GL,” and a source electrode of the TFT “T” is
connected to the data line “DL.” A pixel electrode, a
common electrode, and a liquid crystal layer between the
pixel and common electrodes form the liquid crystal capaci-
tor “C;..” The pixel electrode is connected to a drain
electrode of the TFT “T” and applied with a pixel voltage
(Vp). The common electrode is applied with a common
voltage (Vcom). The storage capacitor “Cgy” is connected in
parallel with the liquid crystal capacitor “C, ..”

[0010] During one frame, the gate lines “GL” are sequen-
tially scanned, and the scanned gate line “GL” is applied
with an on gate voltage (Vg). Accordingly, the TFT “T”
connected to the scanned gate line “GL” is turned on and a
channel of the TFT “T” is open. When the channel is open,
a data voltage (Vd) is applied to the data line “DL.” The data
voltage (Vd) passes though the open channel, and thus, the
pixel electrode 1s charged with the pixel voltage (Vp). Since
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the common electrode is applied with the common voltage
(Vecom), a liquid crystal voltage, which is a voltage differ-
ence between the pixel voltage (Vp) and the common
voltage (Vcom), is charged in the liquid crystal capacitor
“Cre.” An electric field induced by the liquid crystal voltage
changes the alignment of the liquid crystal molecules in the
liquid crystal layer.

[0011] When the gate line “GL” is applied with an off gate
voltage (Vg), the channel of the TFT “T” is close and the
pixel voltage (Vp) is maintained. The storage capacitor
“Cqy” prevents a drop of the pixel voltage (Vp).

[0012] All pixels of FIG. 1 have the same structure and,
therefore, have the same electrical properties. Since all
pixels have the same electrical properties, they can be
operated in the same manner. Accordingly, all TFTs “T,”
which are main elements in determining the electrical prop-
erties, have the same structures.

[0013] FIG. 2 is a plan view illustrating the TFT of FIG.
1.
[0014] As illustrated in FIG. 2, the related art TFT “T”

includes a gate electrode 25, a semiconductor layer 40 on the
gate electrode 25, and source/drain electrodes 35, 37 on the
semiconductor layer 40 and apart from each other. The
source electrode 35 is connected to the data line “DL.” The
gate electrode 25 is a portion of the gate line “GL” corre-
sponding to the semiconductor layer 40. Although not
shown in FIG. 2, the drain electrode 37 is connected to the
pixel electrode.

[0015] Aratio of awidth “W” and a length “L” (W/L ratio)
of a channel “CH” and a gate-drain parasitic capacitance
(Cgd) between the gate electrode 25 and the drain electrode
37 are main aspects of the electrical properties of the TFT
“T.” As explained above, the related art TFTs “T” have the
same structures in all pixels (P of FIG. 1). Accordingly, the
W/L ratios of the channel “CH” and the gate-drain parasitic
capacitances (Cgd) are the same in all TFTs “T.”The W/L
ratio influences an on current in the channel “CH,” which is
proportional to the W/L ratio. The gate-drain parasitic
capacitance (Cgd) is generated by an overlap of the gate
electrode 25 and the drain electrode 37. The gate-drain
parasitic capacitance (Cgd) causes the pixel voltage (Vp) to
drop. A relation of the drop of the pixel voltage (AVp) with
respect to the gate-drain parasitic capacitance (Cgd) is
expressed by, AVp=Cgd/(Cle+Cst+Cgd)*AVg (Clc is a lig-
uid crystal capacitance, Cst is a storage capacitance, and
AVg is expressed by Vgh (high gate voltage)-Vgl (low gate
voltage)). In other words, the pixel voltage drop (AVp) is
proportional to the gate-drain parasitic capacitance (Cgd).

[0016] Since the W/L ratios and the gate-drain parasitic
capacitances in all related art TFTs “T” are uniform, all
related art TFTs “T” have the same electric properties.
However, since the process deviation is generated during
actual fabrication of the LCD device, non-uniformity of the
electric properties occurs. For example, when fabricating the
TFTs “I,” thickness deviation of a thin film of the TFT “T”
between the TFTs “T” at different pixel positions is actually
generated. Due to the process deviation, electrical property
deviation is caused. Therefore, deviation in the pixel voltage
drop (dAVp) between the related art pixels is caused accord-
ing to pixel positions.

[0017] Inaddition, the gate and data voltages (Vg and Vd)
are transmitted from one end to the other end of the gate and
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data lines (GL and DL), respectively. Accordingly, voltages
are sufficiently applied to pixels adjacent to the one ends of
the lines, but are not sufficiently applied to pixels adjacent to
the other ends due to resistance-capacitance (RC) delay of
the lines. Therefore, the deviation in the pixel voltage drop
(dAVp) between the related art pixels is caused according to
pixel positions.

[0018] FIG. 3 is a graph illustrating the distribution of
pixel voltage drop quantities measured at various positions
of the related art LCD device. First to fifth pixels “P1” to
“P5” are pixels at first to fifth positions “LP1” to “LP5” of
FIG. 1 along left to right sides of the LCD device. In other
words, the first pixel “P1” is disposed adjacent to the one
side of the gate line applied with the gate voltage (Vg), the
fifth pixel “P5” is disposed adjacent to the other side of the
gate line, and the third pixel “P3” is disposed adjacent at a
center portion of the gate line. The second pixel “P2” is
disposed between the first and third pixels “P1” and “P3,”
and the fourth pixel “P4” is disposed between the fifth and
third pixels “P5” and “P3.”

[0019] As illustrated in FIG. 3, the pixels “P1” to “P5” at
different positions “LP I” to “LP5” have different pixel
voltage drops (AVp), and thus, deviation in the pixel voltage
drop (dAVp) of the pixels “P1” to “P5” is generated.
Accordingly, common voltages (Vcom) required to nor-
mally operate the pixels “P1” to “P5” also have a deviation.
For example, the first pixel “P1,” which has a pixel voltage
drop (AVp) greater than the other pixels “P2” to “P5,”
requires a common voltage (Vcom) less than the other pixels
“P2” to “P5.” In contrast, the fourth pixel “P4,” which has
a pixel voltage drop (AVp) less than the other pixels “P11”
to “P3” and “P5,” requires a common voltage (Vcom)
greater than the other pixels “P1” to “P3” and “P5.” There-
fore, according to the pixel positions, distribution of the
common voltages (Vcom) required for normal pixel opera-
tion is non-uniform and inversely proportional to the distri-
bution of the pixel voltage drop (AVp).

[0020] However, since the same common voltage is
applied to the pixels “P 17 to “P5,” most pixels are applied
with a common voltage that is different from the common
voltage needed for normal operation. Therefore, most pixels
are operated improperly. As a result, flicker and afterimage
are generated, thereby degrading image quality.

SUMMARY OF THE INVENTION

[0021] Accordingly, the present invention is directed to a
liquid crystal display device that substantially obviates one
or more of problems due to limitations and disadvantages of
the related art.

[0022] An object of the present invention is to provide a
liquid crystal display device that has improved display
image quality.

[0023] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0024] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
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embodied and broadly described, a liquid crystal display
device includes a first pixel including a first thin film
transistor, the first thin film transistor having a first channel
W/L (width/length) ratio and a first gate-drain parasitic
capacitance; and a second pixel including a second thin film
transistor, the second thin film transistor being disposed at a
different relative position than the first thin film transistor,
the second thin film transistor having a second channel W/L
(width/length) ratio and a second gate-drain parasitic capaci-
tance, wherein the first and second channel W/L ratios are
substantially the same, and the first and second gate-drain
parasitic capacitances are different from each other such that
the first and second pixels have substantially the same
common voltages.

[0025] 1In another aspect, a liquid crystal display device
includes a plurality of pixels along a gate line; and a plurality
of thin film transistors disposed in respective ones of the
plurality of pixels, each thin film transistor having a channel
W/L ratio and a gate-drain parasitic capacitance, wherein the
W/L ratios of the plurality of thin film transistors are
substantially the same, and the gate-drain parasitic capaci-
tances of the plurality of thin film transistors have a non-
uniform distribution such that the plurality of pixels sub-
stantially have the same common voltages.

[0026] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0028] FIG. 1 is a circuit diagram illustrating an LCD
device according to the related art;

[0029] FIG. 2 is a plan view illustrating the TFT of FIG.
1
[0030] FIG. 3 is a graph illustrating the distribution of

pixel voltage drops measured at positions of the related art
LCD device

[0031] FIG. 4 is a graph illustrating the distribution of
pixel voltage drops and gate-drain parasitic capacitances
measured at various positions of an LCD device according
to an exemplary embodiment of the present invention;

[0032] FIG. 5 is a graph illustrating the distribution of
common voltages measured for normal pixel operation
having the pixel voltage drops of FIG. 4;

[0033] FIG. 6 is a plan view illustrating two TFTs having
gate-drain parasitic capacitances deviated from each other
according to a first exemplary embodiment of the present
invention;

[0034] FIG. 7 is a plan view illustrating two TFTs having
gate-drain parasitic capacitances deviated from each other
according to a second exemplary embodiment of the present
invention; and



US 2006/0290630 A1

[0035] FIG. 8 is a plan view illustrating three TFTs having
gate-drain parasitic capacitances deviated from one another
according to a third exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0036] Reference will now be made in detail to the illus-
trated embodiments of the present invention, which are
illustrated in the accompanying drawings.

[0037] FIG. 4 is a graph illustrating the distribution of
pixel voltage drops and gate-drain parasitic capacitances
measured at various positions of an LCD device according
to an exemplary embodiment of the present invention, and
FIG. 5 is a graph illustrating the distribution of common
voltages measured for normal operation using the pixel
voltage drops of FIG. 4.

[0038] First to fifth pixels “P1” to “P5” of FIG. 4 corre-
spond to the first to fifth pixels of FIG. 1, respectively. In
other words, the first pixel “P1” is disposed adjacent to the
one side of the gate line (GL of FIG. 1) applied with the gate
voltage (Vg), the fifth pixel “P5” is disposed adjacent to the
other side of the gate line, and the third pixel “P3” is
disposed adjacent to a center portion of the gate line. The
second pixel “P2” is disposed between the first and third
pixels “P1” and “P3,” and the fourth pixel “P4” is disposed
between the fifth and third pixels “P5” and “P3.”

[0039] In the exemplary embodiment, TFTs in the LCD
device are fabricated such that the pixels have a distribution
of the gate-drain parasitic capacitances (Cgd) as shown in
FIG. 4. This distribution of the gate-drain parasitic capaci-
tances (Cgd) optimizes the deviation in the pixel voltage
drop (dAVp). According to the distribution of the gate-drain
parasitic capacitances (Cgd), the pixel voltage drops (AVp)
have a distribution as shown in FIG. 4. According to the
distribution of the pixel voltage drops (AVp), the common
voltages (Vcom) required for normal operation of the pixels
are substantially uniform, as shown in FIG. 5. In other
words, in the exemplary embodiment, the pixel voltage
drops (AVp) are adjusted by adjusting the gate-drain para-
sitic capacitances (Cgd) such that the common voltages
(Veom) applied to all pixels have a substantially uniform
distribution.

[0040] With reference to FIG. 3 of the related art, the
distribution of the pixel voltage drops (AVp) has a concave
shape along the gate line, and the distribution of the common
voltages (Vcom) has a convex shape to normally operate the
pixels. Accordingly, based on the related art distributions, to
find a uniform distribution of the common voltages (Vcom),
the distributions of the common voltages (Vcom) are mea-
sured while the distribution of the pixel voltage drops (AVp)
is changed upward such that this distribution has a shape
opposite to the concave shape. By measuring the distribu-
tions of the common voltages (Vcom), the distribution of the
pixel voltage drops (AVp) to achieve a uniform distribution
of the common voltages (Vcom) is found.

[0041] When finding the distribution of the pixel voltage
drops (AVp) to make the distribution of the common volt-
ages (Vcom) uniform, the gate-drain parasitic capacitances
(Cgd) of all pixels are separately adjusted according to the
found distribution of the pixel voltage drops (AVp). In other
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words, based on the expression, AVp=Cgd/(Clc+Cst+Cgd)*
AVg, the gate-drain parasitic capacitances (Cgd) are
adjusted to obtain the pixel voltage drops (AVp) required
according to pixel positions of the LCD device.

[0042] For example, regarding the first pixel “P1” having
the greatest pixel voltage drop (AVp) of the pixels as shown
in FIG. 3, the gate-drain capacitance (Cgd) of the first pixel
“P1” is adjusted to have the least value among the pixels. In
contrast, regarding the fourth pixel “P4” relatively having
the least pixel voltage drop (AVp) of the pixels as shown in
FIG. 3, the gate-drain capacitance (Cgd) of the fourth pixel
“P4” is adjusted to have the greatest value among the pixels.
In this manner, to compensate for the relative difference of
the pixel voltage drops (AVp) among the pixels, the gate-
drain parasitic capacitances (Cgd) of the pixels are adjusted
accordingly. Therefore, the deviation in the pixel voltage
drop between the pixels at different positions can be opti-
mized. To adjust the distribution of the pixel voltage drop of
FIG. 3 into the distribution of the pixel voltage drop
quantities of FIG. 4, the gate-drain parasitic capacitances
are adjusted to have relative difference between the pixels.

[0043] As a result, in the exemplary embodiment, to
substantially obtain the uniform common voltages for nor-
mal operation of the pixels such that flicker and afterimage
cannot be perceived, the TFTs are fabricated such that the
gate-drain parasitic capacitances have the deviation accord-
ing to pixel positions. Meanwhile, although the gate-drain
parasitic capacitances are relatively adjusted, the W/L ratios
of the TFTs are uniformly maintained.

[0044] Hereinafter, a method of designing the TFTs for the
gate-drain parasitic capacitances to have the deviation
according to pixel positions will be explained in detail. FIG.
6 shows a plan view illustrating two TFTs having gate-drain
parasitic capacitances deviated from each other according to
a first exemplary embodiment of the present invention. As
shown in FIG. 6, a left TFT represents a TFT having the
greatest gate-drain parasitic capacitance of FIG. 4 and
designated as a reference TFT, and a right TFT is one of the
TFTs other than the reference TFT.

[0045] As illustrated in FIG. 6, each of the left and right
TFTs “Tref” and “Tr” includes a gate electrode 125, a
semiconductor layer 140 on the gate electrode 125, and
source and drain electrodes 135 and 137 on the semicon-
ductor layer 140 and spaced apart from each other. The
source electrode 135 is connected to the data line “DL.” The
gate electrode 125 is a portion of the gate line “GL”
corresponding to the semiconductor layer 140. The gate and
data lines “GL” and “DL” cross each other to define a pixel
region. Although not shown in FIG. 6, the drain electrode
137 is connected to a pixel electrode in the pixel region, and
a gate insulator is disposed between the semiconductor layer
140 and the gate electrode 125.

[0046] In each of the left and right TFTs “Tref” and “Tr,”
the source electrode 135 has an U-shape such that an inner
space thereof is open upward. The drain electrode 137 is
extended in the inner space of the source electrode 135. The
semiconductor layer 140 between the source and drain
electrodes 135 and 137 is defined as a channel “CH.” The
drain electrodes 137 and the gate electrodes 125 overlap
each other to define left and right parasitic capacitances
“Cgd_ref” and “Cgd_r.”

[0047] The right source and drain electrodes 135 and 137
are disposed at a position shifted from the left source and
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drain electrodes 135 and 137 by a first shift distance “S1.”
In other words, a third distance “d3” between the upsides of
the right source and gate electrodes 135 and 125 is equal to
a shift distance “S1” subtracted from a first distance “d1”
between the upsides of the left source and gate electrodes
135 and 125. Likewise, a fourth distance “d4” between the
downsides of the right source and gate electrodes 135 and
125 is, equal to a shift distance “S1” added to a second
distance “d2” between the downsides of the left source and
gate electrodes 135 and 125. The first shift distance “S1” is
equal to or less than the first distance “d1”.

[0048] When the right source and drain electrodes 135 and
137 are shifted such that the right source electrode 135 is
disposed within the right gate electrode 125, the W/L ratios
of the left and right TFTs “Tref” and “Tr” are substantially
the same. In other words, since the right source electrode
135 s shifted within the right gate electrode 125, the left and
right channels “CH” have the same area. Accordingly, the
left and right W/L ratios are the same. Therefore, the left and
right TFTs “Tref” and “Tr” have the same channel proper-
ties, for example, the same on current.

[0049] Meanwhile, since the right drain electrode 137 is
shifted upward, the right gate-drain parasitic capacitance
(Cgd_r) is less than the left gate-drain parasitic capacitance
(Cgd_ref). In other words, when the drain electrode 137 has
a constant drain width “Wd,” the right drain width “Wd”
overlapped between the right drain and gate electrodes 137
and 125 is the same as the left drain width “Wd” overlapped
between the left drain and gate electrodes 137 and 125.
However, the right drain length “Ld_r” overlapped between
the right drain and gate electrodes 137 and 125 is less than
the left drain length “Ld_ref” overlapped between the left
drain and gate electrodes 137 and 125. Accordingly, a right
area overlapped between the right drain and gate electrodes
137 and 125 is less than a left area overlapped between the
left drain and gate electrodes 137 and 125. Therefore, the
right gate-drain parasitic capacitance (Cgd._r) is less than the
left gate-drain parasitic capacitance (Cgd_ref).

[0050] As explained above, in the first exemplary embodi-
ment, as the source and drain electrodes are shifted upward
such that the W/L ratios of the channels remains uniform, the
gate-drain parasitic capacitances can be adequately adjusted
according to the pixel positions. Therefore, the gate-drain
parasitic capacitances, as shown in FIG. 4, can be obtained
effectively, and thus, the uniform distribution of the common
voltages required for the pixels, as shown in FIG. 5, can be
obtained.

[0051] Inthe first exemplary embodiment, the TFT having
the greatest gate-drain parasitic capacitance is used as a
reference TFT, and the gate-drain parasitic capacitances of
the other TFTs are adjusted. Accordingly, the gate-drain
parasitic capacitances of the other TFTs are adjusted to have
a value less than the reference gate-drain parasitic capaci-
tance.

[0052] 1In asecond exemplary embodiment, in contrast to
the first exemplary embodiment, the TFT having the least
gate-drain parasitic capacitance is used as a reference TFT.
FIG. 7 is a plan view illustrating two TFTs having gate-drain
parasitic capacitances deviated from each other according to
a second exemplary embodiment of the present invention.
As shown in FIG. 7, a left TFT represents a TFT having the
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least gate-drain parasitic capacitance of FIG. 4 and desig-
nated as a reference TFT, and a right TFT is one of the TFTs
other than the reference TFT.

[0053] As illustrated in FIG. 7, in a second exemplary
embodiment, in contrast to the first exemplary embodiment,
the TFT having the least gate-drain parasitic capacitance is
used as a reference TFT. Accordingly, the source and drain
electrodes 135 and 137 of the right TFT “Tr” are shifted
downward by a second shift distance “S2” with respect to a
position of the source and drain electrodes 135 and 137 of
the left TFT “Tref.” The second shift distance “S2” is limited
within a range such that the left and right W/L ratios
substantially remain the same, similarly to the first shift
distance (S1 of FIG. 6). In other words, the second shift
distance “S2” is equal to or less than a second distance “d2”
between the downsides of the left source and gate electrodes
135 and 125.

[0054] In the second exemplary embodiment, as the right
drain electrode 137 is shifted downward, an area overlapped
between the right drain and gate electrodes 137 and 125 is
more than an area overlapped between the left drain and gate
electrodes 137 and 125. Accordingly, the right gate-drain
parasitic capacitance (Cgd_r) is greater than the left gate-
drain parasitic capacitance (Cgd_ref).

[0055] As explained above, in the second exemplary
embodiment, as the source and drain electrodes are shifted
downward such that the W/L ratios of the channels remains
uniform, the gate-drain parasitic capacitances can be
adequately adjusted according to the pixel positions. There-
fore, the gate-drain parasitic capacitances, as shown in FIG.
4, can be obtained effectively, and thus, the uniform distri-
bution of the common voltages required for the pixels, as
shown in FIG. 5, can be obtained.

[0056] Inthe first and second exemplary embodiments, the
TFT having the greatest or the least gate-drain parasitic
capacitance is used as a reference TFT, and the gate-drain
parasitic capacitances of the other TFTs are adjusted. A
following third exemplary embodiment combines the first
and second exemplary embodiments.

[0057] FIG. 8 is a plan view illustrating three TFTs having
gate-drain parasitic capacitances deviated from one another
according to a third exemplary embodiment of the present
invention. As shown in FIG. 8, an upper center TFT
represents a TFT having the gate-drain parasitic capacitance
between the greatest and the least gate-drain parasitic
capacitances of FIG. 4 and designated as a reference TFT,
the left TFT represents a TFT having the gate-drain parasitic
capacitance less than the reference gate-drain parasitic
capacitance, and the right TFT represents a TFT having the
gate-drain parasitic capacitance more than the reference
gate-drain parasitic capacitance.

[0058] As illustrated in FIG. 8, in a third exemplary
embodiment, methods of adjusting the gate-drain parasitic
capacitance in the first and second exemplary embodiments
are combined. That is, the TFT having the gate-drain para-
sitic capacitance between the most and least gate-drain
parasitic capacitances of FIG. 4 is used as a reference TFT.
Accordingly, the source and drain electrodes 135 and 137 of
the left TFT “T1” are shifted upward by a third shift distance
“S3” such that the left gate-drain parasitic capacitance
(Cgd_1) s less than the reference gate-drain parasitic capaci-
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tance (Cgd_ref), and the source and drain electrodes 135 and
137 of the right TFT “Tr” are shifted downward by a fourth
shift distance “S4” such that the right gate-drain parasitic
capacitance (Cgd_r) is more than the reference gate-drain
parasitic capacitance (Cgd_ref). The third and fourth shift
distances “S3” and “S4” are limited within a range that the
left, right, and reference W/L ratios substantially remain the
same. In other words, the third shift distance “S3” is equal
to or less than a first distance “d1” between the upsides of
the reference source and gate electrodes 135 and 125, and
the fourth shift distance “S4” is equal to or less than a second
distance “d2” between the downsides of the reference source
and gate electrodes 135 and 125.

[0059] In the third exemplary embodiment, as the left and
right drain electrodes 137 are shifted upward and downward,
respectively, the left gate-drain parasitic capacitance (Cgd_1)
is less than the reference gate-drain parasitic capacitance
(Cgd_ref) and the right gate-drain parasitic capacitance
(Cgd_r) is more than the reference gate-drain parasitic
capacitance (Cgd_ref).

[0060] As explained above, in the third exemplary
embodiment, as the source and drain electrodes are shifted
upward and downward within an extent such that the W/L
ratios of the channels remain uniform, the gate-drain para-
sitic capacitances can be adequately adjusted according to
the pixel positions. Therefore, the gate-drain parasitic
capacitances, as shown in FIG. 4, can be obtained effec-
tively, and thus, the uniform distribution of the common
voltages required for the pixels, as shown in FIG. 5, can be
obtained.

[0061] In above-explained embodiments, the pixels in
general have substantially the same structures except for the
structures of the TFTs. For example, the pixel electrodes
may have the same area, and thus, the aperture ratios for the
pixels may be the same. In addition, the semiconductor layer
may be shifted along with the source and drain electrodes.

[0062] Further, in the above-explained embodiments, the
source and drain electrodes are shifted upward and/or down-
ward to adjust the parasitic capacitance. However, as long as
the W/L ratios remain uniform, other structures of the TFTs
may be adjusted to set the gate-drain parasitic capacitance
instead of shifting the structures without departing from the
scope of the present invention. For example, a width and/or
a length of the drain electrode overlapping the gate electrode
may be changed to adjust the gate-drain parasitic capaci-
tance.

[0063] Further, in the above-described embodiments, the
source electrode has the U-shape. However, as long as the
W/L ratios remain uniform, other shapes of the source
electrode adjusting the gate-drain parasitic capacitance may
be applicable to the present invention.

[0064] As explained above, the gate-drain parasitic
capacitances are adjusted to have values required according
to the pixel positions such that the W/L ratios of the channels
are substantially the same regardless of the pixel positions.
Accordingly, the pixel voltage drops are adjusted to have
values required according to the pixel positions. Therefore,
the common voltages for normal pixel operation can be
made substantially uniform such that flicker and afterimage
cannot be perceived.

[0065] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
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liquid crystal display device of the present invention without
departing from the spirit or scope of the invention. Thus, it
is intended that the present invention cover the modifications
and variations of this invention provided they come within
the scope of the appended claims and their equivalents.

What is claimed is:
1. A liquid crystal display device, comprising:

a first pixel including a first thin film transistor, the first
thin film transistor having a first channel W/L (width/
length) ratio and a first gate-drain parasitic capacitance;
and

a second pixel including a second thin film transistor, the
second thin film transistor being disposed at a different
relative position than the first thin film transistor, the
second thin film transistor having a second channel
W/L (width/length) ratio and a second gate-drain para-
sitic capacitance,

wherein the first and second channel W/L ratios are
substantially the same, and the first and second gate-
drain parasitic capacitances are different from each
other such that the first and second pixels have sub-
stantially the same common voltages.

2. The device according to claim 1, wherein the second
gate-drain parasitic capacitance is less than or more than the
first gate-drain parasitic capacitance.

3. The device according to claim 1, further comprising a
third pixel including a third thin film transistor, the third thin
film transistor being disposed at a different relative position
than the first and second thin film transistors, the third thin
film transistor having a third channel W/L (width/length)
ratio and a third gate-drain parasitic capacitance,

wherein the first, second, and third channel W/L ratios are
substantially the same, and the first gate-drain parasitic
capacitance has a value between the second and third
gate-drain parasitic capacitances such that the first,
second, and third pixels substantially have the same
common voltages.

4. The device according to claim 1, wherein a difference
between the first and second gate-drain parasitic capaci-
tances corresponds to a difference of overlapping areas
between gate and drain electrodes of the first and second thin
film transistors.

5. The device according to claim 1, wherein a gate
electrode of each of the first and second thin film transistors
is a portion of a gate line, and source and drain electrodes of
the second thin film transistor are shifted along a width of
the gate line with respect to a position of source and drain
electrodes of the first thin film transistor.

6. The device according to claim 5, wherein the source
electrode of the second thin film transistor is shifted within
the width of the gate line.

7. The device according to claim 3, wherein a gate
electrode of each of the first to third thin film transistors is
a portion of a gate line, wherein source and drain electrodes
of the second thin film transistor are shifted along a width of
the gate line with respect to a position of source and drain
electrodes of the first thin film transistor, and wherein source
and drain electrodes of the third thin film transistor are
shifted opposite to the shifted direction of the source and
drain electrodes of the second thin film transistor.
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8. The device according to claim 7, wherein the source
electrodes of the second and third thin film transistors are
shifted within the width of the gate line.

9. The device according to claim 1, wherein a source
electrode of each of the first and second thin film transistors
has an U-shape, and a drain electrode of each of the first and
second thin film transistors is extended toward an inner
space of the U-shape.

10. The device according to claim 1, wherein the first and
second pixels further include first and second pixel elec-
trodes connected to the first and second thin film transistors,
respectively, and wherein the first and second pixel elec-
trodes have substantially the same area.

11. The device according to claim 1, wherein the first and
second pixels are disposed at different positions along an
extension direction of a gate line.

12. A liquid crystal display device, comprising:

a plurality of pixels along a gate line; and
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a plurality of thin film transistors disposed in respective
ones of the plurality of pixels, each thin film transistor
having a channel W/L ratio and a gate-drain parasitic
capacitance,

wherein the W/L ratios of the plurality of thin film
transistors are substantially the same, and the gate-
drain parasitic capacitances of the plurality of thin film
transistors have a non-uniform distribution such that
the plurality of pixels substantially have the same
common voltages.

13. The device according to claim 12, wherein the distri-
bution of the gate-drain parasitic capacitances has a convex
shape along the gate line.

14. The device according to claim 12, wherein the distri-
bution of the gate-drain parasitic capacitances corresponds
to a distribution of overlapping areas between the gate and
drain electrodes of the plurality of thin film transistors.
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