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(57) ABSTRACT

The present invention allows decreasing the uneven image
quality in a liquid crystal display device. The display device
in accordance with the present invention includes plural scan
signal lines, plural video signal lines, plural TFTs placed in a
matrix structure, and plural pixel electrodes, when the width
of'the scan signal line in a region to place one TFT is different
from the width of the scan signal line in a region to place
another TFT which is different from the one TFT, the channel
width and the channel length of the one TFT is almost equal
to the channel width and the channel length of the another

(22) Filed: Jan. 17, 2008 TFT, and the surface area of the region overlapping the source
electrode with the scan signal line of the one TFT when
(30) Foreign Application Priority Data viewing in plan view is almost equal to the surface area of the
region overlapping the source electrode with the scan signal
Jan. 17,2007  (JP) covevoeeeereeeeeen 2007-008310 line of the another TFT when viewing in plan view.
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FIG. 5A

START
~ 401

FORM SCAN SIGNAL LINES

L~

Y

EDIT AND UPDATE LAYOUT DATA OF SEMICONDUCTOR LAYER
AND LAYOUT DATA OF VIDEO SIGNAL LINES AND SOURCE
ELECTRODES BASED ON MEASUREMENT RESULT OF
WIDTH OF SCAN SIGNAL LINE

Y
FORM FIRST ISOLATION FILM (INSULATION LAYER) |~ 404
AND SEMICONDUCTOR FILM

Y
APPLY PHOTOSENSITIVE RESIST, THEN EXPOSE AND [~ 405

DEVELOP FOR FORMING ETCHING RESIST

- 403

Y 406
ETCH SEMICONDUCTOR LAYER TO PEEL OFF ETCHING RESIST |
{ 407

FORM ELECTROCONDUCTIVE FILM USED FOR
FORMING THE VIDEO SIGNAL LINES -

Y
APPLY PHOTOSENSITIVE RESIST, THEN EXPOSE [ 408

AND DEVELOP FOR FORMING ETCHING RESIST

Y 409
ETCH ELECTROCONDUCTIVE FILM TO PEEL OFF ETCHING RESIST|™
Y 410

SEPARATE DRAIN REGION FROM SOURCE
REGION IN SEMICONDUCTOR LAYER

Y 411
FORM SECOND ISOLATION LAYER AND PIXEL ELECTRODES |~

END
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FIG. 9

START
~ 601

FORM SCAN SIGNAL LINES, FIRST ISOLATION LAYER,
AND SEMICONDUCTOR LAYER

Y

MEASURE DISTANCE FROM ONE END OF SCAN __ |~ 602
SIGNAL LINE TO ONE END OF SEMICONDUCTOR LAYER

Y

EDIT AND UPDATE LAYOUT DATA OF
SOURCE ELECTRODES BASED ON
MEASUREMENT RESULT OF STEP 602

Y
FORM ELECTROCONDUCTIVE FILM USED -~ 604

FOR FORMING VIDEQ SIGNAL LINES

Y
APPLY PHOTOSENSITIVE RESIST, THEN EXPOSE AND [ 605

DEVELOP FOR FORMING ETCHING RESIST

v
ETCH ELECTROCONDUCTIVE FILM - 606

TO PEEL OFF ETCHING RESIST

v

SEPARATE DRAIN REGION FROM SOURCE |~ 607
REGION IN SEMICONDUCTOR LAYER

Y
FORM SECOND ISOLATION LAYER AND 608

PIXEL ELECTRODES

- 603

END
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FIG. 12

- 701

FORM SCAN SIGNAL LINES, FIRST ISOLATION LAYER,
AND SEMICONDUCTOR LAYER

Y

FORM VIDEO SIGNAL LINES (INCLUDING DRAIN |~ 702
ELECTRODES) AND SOURCE ELECTRODES

v

SEPARATE DRAIN REGION FROM SOURCE 703
REGION IN SEMICONDUCTOR LAYER

Y
MEASURE LOCATION OF EDGE OF SCAN SIGNAL LINES, [~ 704

AND OVERLAPPED SURFACE AREA BETWEEN SCAN
SIGNAL LINES AND SOURCE ELECTRODES

Y
EDIT AND UPDATE LAYOUT DATA OF e 705

PIXEL ELECTRODES BASED ON MEASUREMENT
RESULT OF STEP 704

Y - 706
FORM SECOND ISOLATION LAYER

Y

FORM ELECTROCONDUCTIVE FILM USED -~ 707
FOR FORMING PIXEL ELECTRODES

Y
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Y
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DISPLAY DEVICE AND MANUFACTURING
METHOD THEREOF

CLAIM OF PRIORITY

[0001] The present application claims priority from Japa-
nese Application JP 2007-008310 filed on Jan. 17, 2007, the
content of which is hereby incorporated by reference into this
application.

BACKGROUND OF THE INVENTION

[0002] The present invention is related to a display device
and a manufacturing method thereof, in particular to a tech-
nology effectively applied to a TFT (thin film transistor)
liquid crystal display device and the manufacturing method of
the same.

[0003] Intheliquid crystal display device, there is an active
matrix type liquid crystal display device in which active ele-
ments (also referred to as switching elements) are placed as
matrix. For the active elements as described above TFT of
MIS structure (including MOS structure) is used.

[0004] The active elements (TFT) in the active matrix type
liquid crystal display device may have for example a semi-
conductor layer on the scan signal lines with a first insulation
layer (gate insulation film) interposed therebetween. The
drain region of the semiconductor layer in such a case may be
connected to a drain electrode, which is branched from a
video signal line. The source region of the semiconductor
layer is connected to a source electrode, which may be formed
at the same time as the video signal line. The source electrode
is connected to a pixel electrode, which is formed on a second
insulation layer, via a through hole.

[0005] The display area of the liquid crystal display device
is formed of plural pixels, and the TFT and the pixel electrode
are placed on each pixel.

[0006] One important thing when manufacturing the liquid
crystal display device is for example to make uniform display
characteristics of each pixel which compose one display area
in one liquid crystal display panel.

[0007] When manufacturing a substrate used for the liquid
crystal display panel to form the TFT thereon (referred to as
a TFT substrate herein below), in general, scan signal lines,
video signal lines, TFTs, pixel electrodes, etc. are formed on
each of plural regions of one large plane glass substrate
(mother glass), then the plural regions are cut out from the
mother glass to obtain plural TFT substrates.

[0008] Whenmanufacturinga TFT substrate used in a large
liquid crystal display device such as a liquid crystal display
television set or a personal computer display (monitor), a
semiconductor layer, drain electrodes to be connected to the
drain region of the semiconductor layer, and source elec-
trodes to be connected to the source region of the semicon-
ductor layer should be formed such that the size of TFT of
each pixel which forms one display area on one TFT substrate
will be the same size.

[0009] When manufacturing a TFT substrate for use in a
small liquid crystal display device such as the display used in
a cellular phone terminal or in a PDA, for plural TFT sub-
strates obtained from one mother glass, a semiconductor
layer, drain electrodes to be connected to the drain region of
the semiconductor layer, and source electrodes to be con-
nected to the source region of the semiconductor layer should
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be formed such that the size of TFT elements formed on the
display area of each TFT substrate will be the same size.

SUMMARY OF THE INVENTION

[0010] However, in the manufacturing method of the TFT
substrate in the prior art, for example, there may be a consid-
erable variation in the wiring capacity (parasitic capacity)
generated between a source electrode and a scan signal line in
a TFT of each pixel, often causing some difference in the
amplitude of effective voltage applied to the liquid crystal
layer of each pixel. This may cause a problem of unequal
brightness (uneven image quality) within one display area in
the large liquid crystal display device. This may also cause a
problem of difference of image quality between two liquid
crystal display devices in the small size liquid crystal display
device.

[0011] In the conventional liquid crystal display device,
there has been proposed a workaround to the problems as
have been described above by for example widening the
width of the scan signal lines so as to enlarge the auxiliary
capacity between the scan signal lines and the pixel electrode.
However, when widening the width of scan signal lines,
another problem of the decreased number of aperture may
arise.

[0012] Thus the object of the present invention is to provide
for example a technology which allows effectively decreasing
the uneven image quality in the liquid crystal display device.
[0013] Another object of the present invention is to provide
forexample a technology which allows effectively decreasing
the uneven image quality without decreasing the number of
aperture in the liquid crystal display device.

[0014] The above and further objects and novel features of
the present invention will more fully appear from following
detailed description when the same is read in connection with
the accompanying drawings.

[0015] The overview of the representative invention dis-
closed in this application will be as follows:

[0016] (1) A display device having a display panel includ-
ing plural scan signal lines, plural video signal lines which
sterically intersect the plural scan signal lines, plural TFTs
placed in a matrix structure, and plural pixel electrodes,
[0017] wherein the TFTs have a scan signal line, a semi-
conductor layer disposed on a region overlapping with the
scan signal line through an insulation layer when viewing in
plan view from the top, a drain electrode branched from video
signal lines to be connected to a drain region of the semicon-
ductor layer, and a source electrode to be connected to a
source region of the semiconductor layer and to a pixel elec-
trode;

[0018] wherein when the width of the scan signal line in the
region to place one TFT of the plural TFTs is different from
the width of the scan signal line in the region to place another
TFT of the plural TFTs which is different from the one TFT;
[0019] the channel width and the channel length in the one
TFT is almost equal to the channel width and the channel
length in the another TFT; and

[0020] the surface area of the overlap region of the source
electrode of the one TFT with the scan signal line when
viewing in plan view from the top is almost equal to the
surface area of the overlap region of the source electrode of
the another TFT with the scan signal line when viewing in
plan view from the top.
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[0021] (2) The display device set forth in (1), wherein
[0022] the plan size of the overlap region of the source
electrode of the one TFT overlapping with the scan signal line
is almost equal to the plan size of the overlap region of the
source electrode of the another TFT overlapping with the scan
signal line;

[0023] the extending direction of the part connecting the
contact area of the drain electrode of the one TFT to the drain
region with the scan signal line is different from the extending
direction of the part connecting the contact area of the drain
electrode of the another TFT to the drain area with the scan
signal line.

[0024] (3) The display device set forth in (1), wherein
[0025] the source electrode is overlapped with the scan
signal line when viewing in plan view from the top between
the part contacting to the source region of the semiconductor
layer and the part contacting to the pixel electrode, and has a
part branched from the extending direction of the source
electrode connecting the part contacting to the source region
of the semiconductor layer with the part contacting to the
pixel electrode;

[0026] the surface area of the branched part of the source
electrode of the one TFT overlapping with the scan signal line
when viewing in plan view from the top is different from the
surface area of the branched part of the source electrode of the
another TFT overlapping with the scan signal line when view-
ing in plan view from the top;

[0027] and the surface area of the entire area of the source
electrode of the one TFT overlapping with the scan signal line
when viewing in plan view from the top is almost equal to the
surface area of the entire area of the source electrode of the
another TFT overlapping with the scan signal line.

[0028] (4) A display device including a display panel hav-
ing plural scan signal lines, plural video signal lines sterically
intersecting with the plural scan signal lines, plural TFTs
placed in a matrix structure, and plural pixel electrodes,
wherein

[0029] the TFT has a scan signal line, a semiconductor
layer placed on an insulation layer and overlapping with the
scan signal line when viewing in plan view from the top, a
drain electrode branched from a video signal line to be con-
nected to the drain region of the semiconductor layer, and a
source electrode to be connected to the source region of the
semiconductor layer and the pixel electrode;

[0030] the pixel electrode has a part overlapping with the
scan signal line when viewing in plan view from the top, to
which connected is the gate of the TFT having the source
electrode connected to the pixel electrode;

[0031] when the width of the scan signal line in the region
to place one TFT among the plural TFTs is different from the
width of'the scan signal line in the region to place another TFT
different from the one TFT, the source area of the overlap
region of the pixel electrode to be connected to the source
electrode of the one TFT overlapping with the scan signal line
when viewing in plan view from the top is different from the
surface area of the overlap region of the pixel electrode to be
connected to the source electrode of the another TFT over-
lapping with the pixel electrode when viewing in plan view
from the top.

[0032] (5) A display device set forth in (4), wherein
[0033] the sum of the wiring capacitance generated
between the source electrode of the one TFT and the scan
signal line and the wiring capacitance generated between the
pixel electrode to be connected to the source electrode and the
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scan signal line is almost equal to the sum of the wiring
capacitance generated between the source electrode of the
another TFT and the scan signal line and the wiring capaci-
tance generated between the pixel electrode to be connected
to the source electrode and the scan signal line.

[0034] (6) A display device set forth in the (4) or (5),
wherein
[0035] the source electrode and the pixel electrode of the

TFT are connected to the scan signal line in the overlap region
overlapping with the scan signal line when viewing in plan
view from the top.

[0036] (7)A display device set forth in any one of the (1) to
(6), wherein
[0037] the display panel is a liquid crystal display panel

having liquid crystal encapsulated between two substrates.
[0038] (8) A manufacturing method ofa display device, for
forming on a surface of an insulation substrate, plural scan
signal lines, plural video signal lines which sterically inter-
sect with the plural scan signal lines, plural TFTs which are
placed in a matrix structure, and plural pixel electrodes, the
method including the process steps of

[0039] first process step of forming the plural scan signal
lines;
[0040] second process step of measuring the width of the

plural scan signal lines formed in the first process step in the
vicinity of the region in which the plural TFTs are placed,
[0041] third process step of determining the position of
forming the semiconductor layer of the TFT, the size and the
position of forming the drain electrode to be connected to the
drain region of the semiconductor layer of the TFT, and the
size and the position of forming the source electrode to be
connected to the source region of the semiconductor layer of
the TFT, based on the measurement result of the second
process step;

[0042] fourth process step of forming a first insulation layer
after the second process step;

[0043] fifth process step of forming the semiconductor
layer of the TFT at the position determined in the third pro-
cess step, after the fourth process step;

[0044] sixth process step of forming the video signal line
and the drain electrode and the source electrode of the size
determined in the third process step at the position deter-
mined in the third process step, after the fifth process step;
[0045] seventh process step of forming a second insulation
layer after the sixth process step; and

[0046] eighth process step of forming the pixel electrode to
be connected to the source electrode, after the seventh process
step;

[0047] wherein the third process step determines the size
and forming position of the drain electrode and the source
electrode, without regard of the width of the scan signal line,
such that the surface area of the overlap region of the source
electrode of each TFT overlapping with the scan signal line is
equally formed, and such that the channel width and the
channel length of each TFT are equally formed.

[0048] (9) A manufacturing method of a display device, for
forming on a surface of an insulation substrate, plural scan
signal lines, plural video signal lines which sterically inter-
sect with the plural scan signal lines, plural TFTs which are
placed in a matrix structure, and plural pixel electrodes, the
method including the process steps of

[0049] first process step of forming the plural scan signal
lines;
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[0050] second process step of forming a first insulation
layer after the first process step;

[0051] third process step of forming the semiconductor
layer of the TFT after the second process step;

[0052] fourth process step of measuring the distance from
one edge of the scan signal line to the semiconductor layer
after the third process step;

[0053] fifth process step of determining the plan size of
source electrode to be connected to the source region of the
semiconductor layer of the TFT, based on the measurement
result of the fourth process step;

[0054] sixth process step of forming the source electrode of
the plan size determined in the fifth process step, and the
plural video signal lines, and the drain electrode to be con-
nected to the drain region of the semiconductor layer of the
TFT, after the fourth process step and the fifth process step;

[0055] seventh process step of forming a second insulation
layer after the sixth process step; and

[0056] eighth process step of forming the pixel electrode to
be connected to the source electrode after the seventh process
step;

[0057] wherein in the fifth process step the plan size of the
source electrode is determined by providing a part which
overlaps with the scan signal line and is branched from the
extending direction of the source electrode connecting the
part in contact with the source region of the semiconductor
layer with the part connecting to the pixel electrode, between
the part in contact with the source region of the scan signal
line and the part connecting to the pixel electrode in the each
source electrode, so as to narrow the surface area of the
branching part when the distance from one edge of the scan
signal line to the semiconductor layer is longer, or so as to
enlarge the surface area of the branching part when the dis-
tance from one edge of the scan signal line to the semicon-
ductor layer is shorter, in order to evenly form the plan surface
area of the overlap region overlapping each source electrode
with each scan signal line when viewing in plan view from the
top.

[0058] (10) A manufacturing method of a display device,
for forming on a surface of an insulation substrate, plural scan
signal lines, plural video signal lines which sterically inter-
sect with the plural scan signal lines, plural TFTs which are
placed in a matrix structure, and plural pixel electrodes, the
method including the process steps of

[0059] first pixel electrode of forming the plural scan signal
lines;
[0060] second process step of forming a first insulation
layer;
[0061] third process step of forming the semiconductor

layer of the TFT after the second process step;

[0062] fourth process step of forming a drain electrode to
be connected to the drain region of the semiconductor layer of
the TFT and to the scan signal line, and a source electrode to
be connected to the source region of the semiconductor layer
of the TFT, after the third process step;

[0063] fifth process step of measuring the surface area of
the overlap region of the source electrode overlapping with
the scan signal line when viewing in plan view from the top
after the fourth process step;

[0064] sixth process step of determining the plan size of the
overlap region of a pixel electrode to be connected to the
source electrode overlapping on the plan with the scan signal
line to which the gate of the TFT having the source electrode
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to be connected to the pixel electrode is connected, based on
the measurement result of the fifth process step;

[0065] seventh process step of forming a second insulation
layer after the fifth process step and the sixth process step; and
[0066] eighth process step of forming the pixel electrode of
the size determined in the sixth process step, after the seventh
process step,

[0067] wherein the plan size of the pixel electrode is deter-
mined in the sixth process step so as to narrow the surface area
of the plan overlap region of the pixel electrode to be con-
nected to the source electrode overlapping with the scan
signal line when the surface area of the plan overlap region of
the source electrode overlapping with the scan signal line is
wider, and so as to enlarge the surface area of the plan overlap
region of the pixel electrode to be connected to the source
electrode overlapping with the scan signal line when the
surface area of the plan overlap region of the source electrode
overlapping with the scan signal line is narrower.

[0068] Inaccordance with the display device of the present
invention and the manufacturing method thereof, the wiring
capacitance (parasitic capacitance) generated between a scan
signal line and the source electrode of a TFT in each pixel
forming one display area may be almost evenly formed to
allow decreasing the uneven image quality caused by the
difference of the amplitude of the wiring capacitance. In
addition the difference between plural display devices manu-
factured from plural TFT substrates obtained from one single
mother glass may also be decreased.

[0069] Inaddition, in accordance with the display device of
the present invention and the manufacturing method thereof;
the uneven image quality caused by the difference of wiring
capacitance between the scan signal line and the source elec-
trode of the TFT may be decreased without decreasing the
number of aperture.

BRIEF DESCRIPTION OF THE DRAWINGS

[0070] The accompanying drawings, which are incorpo-
rated in and constitute a part of this specification illustrate an
embodiment of the invention and, together with the descrip-
tion, serve to explain the objects, advantages and principles of
the invention. In the drawings,

[0071] FIG. 1A shows a schematic diagram illustrating a
typical example of the arrangement of a liquid crystal display
device in accordance with the present invention; and FIG. 1B
shows a schematic circuit diagram illustrating the circuit of
one pixel in the liquid crystal display panel shown in FIG. 1A;
[0072] FIG.2A shows a schematic plan view illustrating an
exemplary arrangement of a liquid crystal display panel; and
FIG. 2B shows a schematic cross-sectional view taken along
with the line A-A' of FIG. 2A,;

[0073] FIG. 3A shows a schematic plan view illustrating an
exemplary arrangement of one pixel in a TFT substrate of the
liquid crystal display panel; FIG. 3B shows a schematic
cross-sectional view taken along with the line B-B' of FIG.
3A; and FIG. 3C shows a schematic cross-sectional view
taken along with the line C-C' of FIG. 3A;

[0074] FIG. 4A shows a schematic plan view illustrating
the basic arrangement of the TFT substrate in accordance
with first preferred embodiment of the present invention; FIG.
4B shows a schematic plan view illustrating an exemplary
problem which may arise in the TF'T substrate of the prior art;
FIG. 4C shows a schematic plan view illustrating first feature
in the TFT substrate in accordance with the first preferred
embodiment of the present invention; FIG. 4D shows a sche-
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matic plan view illustrating another exemplary problem
which may arise in the TFT substrate of the prior art; FIG. 4E
a second feature in the TFT substrate in accordance with the
first preferred embodiment of the present invention; FIG. 4F
shows a schematic diagram illustrating the relationship
between the width of scan signal line and the connecting
angle of the drain electrode in the TFT substrate in accor-
dance with first preferred embodiment of the present inven-
tion;

[0075] FIG. 5A shows a schematic flow diagram illustrat-
ing an exemplary manufacturing method of the TFT substrate
101 in the first preferred embodiment; FIG. 5B shows a sche-
matic cross-sectional view illustrating an exemplary arrange-
ment of the TFT forming section immediately after the step
409 of FIG. 5A; FIG. 5C shows a schematic cross-sectional
view illustrating an exemplary arrangement of the TFT form-
ing section immediately after the step 410 of FIG. 5A;

[0076] FIG. 6A shows a schematic plan view illustrating an
example of the relationship between the manufacturing
method of the TFT substrate in accordance with the first
preferred embodiment and the effect thereof; FIG. 6B shows
a schematic plan view illustrating another example of the
relationship between the manufacturing method of the TFT
substrate in accordance with the first preferred embodiment
and the effect thereof;

[0077] FIG. 7 shows a schematic plan view illustrating a
variation of TFT in the TFT substrate in accordance with the
first preferred embodiment;

[0078] FIG. 8A shows a schematic plan view illustrating
the fundamental arrangement of a TFT in accordance with a
second preferred embodiment of the present invention; FIG.
8B shows a schematic plan view illustrating first feature of the
TFT substrate in accordance with the second preferred
embodiment of the present invention; FIG. 8C shows a sche-
matic plan view illustrating second feature of the TFT sub-
strate in accordance with the second preferred embodiment of
the present invention; FIG. 8D shows a schematic diagram
illustrating the relationship between the width of scan signal
line and the surface area of branch section of the source
electrode in the TFT substrate in accordance with the second
preferred embodiment of the present invention;

[0079] FIG. 9 shows a schematic flow diagram illustrating
the manufacturing method of a TFT substrate in accordance
with the second preferred embodiment;

[0080] FIG. 10A shows a schematic plan view illustrating
an exemplary arrangement of one pixel in a TFT substrate in
accordance with third preferred embodiment of the present
invention; FIG. 10B shows a schematic cross-sectional view
taken along with the line D-D' of FIG. 10A; FIG. 10C shows
a schematic cross-sectional view taken along with the line
E-E' of FIG. 10A;

[0081] FIG. 11A shows a schematic plan view illustrating
the basic arrangement of the TFT substrate in accordance
with the third preferred embodiment; FIG. 11B shows a sche-
matic plan view illustrating first feature of the TFT substrate
in accordance with the third preferred embodiment; FIG. 11C
shows a schematic plan view illustrating second feature of the
TFT substrate in accordance with the third preferred embodi-
ment; FIG. 11D shows a schematic diagram illustrating the
relationship between the width of the scan signal line and the
dimension of pixel electrode in the TFT substrate in accor-
dance with the third preferred embodiment;
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[0082] FIG. 12 shows a schematic flow diagram illustrating
an exemplary manufacturing method of the TFT substrate in
accordance with the third preferred embodiment; and
[0083] FIG. 13 shows a schematic plan view illustrating a
variation of the TFT substrate in accordance with the third
preferred embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0084] The present invention will be described in greater
details by some best mode for carrying out the invention
(preferred embodiments) embodying the present invention
with reference to the accompanying drawings.

[0085] It is to be noted here that the similar members are
designated to the identical reference numbers and the detailed
description of the parts already described in the preceding
embodiment will be omitted.

First Embodiment

[0086] Now referring to FIGS. 1A and 1B, FIG. 1A shows
a schematic diagram illustrating a typical example of the
arrangement of a liquid crystal display device in accordance
with the present invention. FIG. 1B shows a schematic circuit
diagram illustrating the circuit of one pixel in the liquid
crystal display panel shown in FIG. 1A.

[0087] The present invention may be applied to a TFT
liquid crystal display device of the active matrix type. The
active matrix TFT liquid crystal display device has for
example a liquid crystal display panel 1, a data driver 2, and
a gate driver 3, as shown in FIG. 1A. As is not shown in FIG.
1A, the TFT liquid crystal display device further includes for
example a controller circuit for controlling the operation of
the data driver 2 and the gate driver 3. The transmissive and
semi-transmissive TFT liquid crystal display device has also
a backlight unit (light source) as well.

[0088] The liquid crystal display panel 1 has plural scan
signal lines GL and plural video signal lines DL, as well as a
number of active elements (also referred to as switching ele-
ments) placed in the display area DA in a matrix structure.
The scan signal lines GL and the video signal lines DL are
respectively formed on the opposing sides of a sandwiched
insulation layer. One video signal line DL is sterically inter-
sects with plural scan signal lines GL with the interposed
insulation layer. Further, in the liquid crystal display panel 1,
the active elements are TFT of MIS structure (including MOS
structure).

[0089] The display area DA of the liquid crystal display
panel 1 is composed of a number of pixels placed in the
extending direction of the scan signal lines GL and in the
extending direction of the video signal lines DL, the area
occupied by one pixel corresponds to a area surrounded by
two adjoining scan signal lines GL and two apposed adjoining
video signal lines DL.

[0090] When one TFT used as the active element is placed
for one pixel, as shown in FIG. 1B, For the TFT placed in the
area (pixel) surrounded by two adjacent scan signal lines
GL,,, GL,,,, (where n is an integer larger than 1) and by two
adjacent video signal lines DL, DL, ., (where m is an inte-
ger larger than 1) the gate (G) is connected to the scan signal
lines GL,,, ;, and the drain is connected to the video signal
lines DL,,,. In this case the source (S) of the TFT is connected
to the pixel electrode PX. The pixel electrode PX forms a
pixel capacitance CL.C (may also be referred to as a liquid
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crystal capacitance) with the opposing electrode CT (also
referred to as a common electrode) and the liquid crystal LC.
[0091] In aliquid crystal display panel having the arrange-
ment as shown inn F1G. 1B, there also is a wiring capacitance
(parasitic capacitance) Csbetween the source (S) of the TFT
and the scan signal lines GLn+1, in addition to the pixel
capacitance CLC.

[0092] In the present description, for the drain (D) and the
source (S) of a TFT, the one which is connected to the video
signal line DL is designated to as drain (D), and the one which
is connected to the pixel electrode PX is designated to as
source (S). However there may be cases where the designa-
tion may be vice versa, more specifically the one which is
connected to the video signal line DL may be designated to as
source (S) and the one which is connected to the pixel elec-
trode PX is designated to as drain (D).

[0093] Now referring to FIGS. 2A and 2B, FIG. 2A shows
a schematic plan view illustrating an exemplary arrangement
of aliquid crystal display panel. FIG. 2B shows a schematic
cross-sectional view taken along with the line A-A' of FIG.
2A.

[0094] Now referring to FIGS. 3A to 3C, FIG. 3A shows a
schematic plan view illustrating an exemplary arrangement of
one pixel in a TFT substrate of the liquid crystal display panel.
FIG. 3B shows a schematic cross-sectional view taken along
with the line B-B' of FIG. 3A. FIG. 3C is a schematic cross-
sectional view taken along with the line C-C' of FIG. 3A.

[0095] AsshowninFIG. 2A and FIG. 2B, the liquid crystal
display panel 1 has the liquid crystal LC encapsulated
between a pair of substrates, which are referred to as TFT
substrate 101 and opposing substrate 102. The TFT substrate
101 and the opposing substrate 102 are sealed by a sealer 103
ofannular form, which surrounds around the display area DA.
The liquid crystal LC is encapsulated in the space surrounded
by the TFT substrate 101, the opposing substrate 102, and the
sealer 103.

[0096] When the liquid crystal display panel 1 is of trans-
missive type or semi-transmissive type, the outwardly facing
sides of the TFT substrate 101 and the opposing substrate 102
may have a pair of polarization plates 104 A and 104B. There
may also be one or more of layers of retarder plates between
the TFT substrate 101 and the polarization plate 104A and
between the opposing substrate 102 and the polarization plate
104B.

[0097] When the liquid crystal display panel 1 is of reflec-
tive type, in general the polarization plate 104 A and retarder
plate of the TFT substrate 101 side will not be required.

[0098] When the liquid crystal display panel 1 is of trans-
missive type and the liquid crystal display panel 1 is of the
vertical electric field driving type such as TN type or VA type,
the scan signal lines GL, the video signal lines DL, the TFTs
used as active elements, pixel electrodes PX among the
arrangement shown in FIG. 1A and FIG. 1B are formed on the
TFT substrate 101.

[0099] In such a case the arrangement of one pixel in the
TFT substrate 101 will be as shown in FIG. 3A to FIG. 3C,
there are stacked on a surface of an insulation substrate SUB
such as glass substrate the scan signal lines GL, a first insu-
lation layer PAS1, a semiconductor layer SC, the video signal
lines DL, drain electrodes SD1, source electrodes SD2, a
second insulation layer PAS2, and pixel electrodes PX. The
pixel electrode PX is connected to the source electrode SD2
via a through hole TH.
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[0100] The scan signal lines GL are a conductive layer
formed by etching a first conductive film made of'a metal such
as aluminum for example.

[0101] On the scan signal lines GL, the semiconductor
layer SC formed on the first insulation layer PAS1 is a semi-
conductor layer formed by etching a semiconductor film
made of such as amorphous silicone, which is served as the
semiconductor layer of the TFT. In such a case the semicon-
ductor layer SC has three regions, namely the drain region,
the source region, and the channel region. The first insulation
layer PAS1 is an insulation layer formed of a silicone oxide
film, which is served as the gate insulator film of the TFT.
[0102] The video signal lines DL, the drain electrodes SD1,
and source electrodes SD2 are conductive layers formed by
etching a second conductive film made of such as aluminum.
In such a case the drain electrodes SD1 are integratedly
formed along with the video signal lines DL. Also in this case
the source electrodes SD2 extend in the extending direction (y
direction) of the video signal lines DL, and have the regions
overlapping with the scan signal lines GL in the plan view,
and the regions not overlapping. A wiring capacitance Cis
formed in the region of the source electrode SD2 overlapping
with the scan signal line GL in the plan view.

[0103] Theplanisthe plainsurface showninFIG. 3A, more
specifically is the plain surface of the TFT substrate 101 (the
liquid crystal display panel 1) when viewing in plan view
from the standpoint of an observer. Any other plans in the
present specification are also the plain surfaces shown in FIG.
3A, namely the plain surfaces when viewing the TFT sub-
strate 101 (liquid crystal display panel 1) from the standpoint
of'an observer.

[0104] The pixel electrodes PX, which are formed on the
second insulation layer PAS2 on the plane having video sig-
nal lines DL formed thereon, may be a conductive layer
formed by etching a third conductive film made of conductive
material having a high optical transmissivity such as ITO. The
pixel electrode PX is connected to the source electrodes SD2
via the through holes TH. The pixel electrode PX has an
overlap part overlapping with the scan signal lines GL. which
are not connected with the gates of the TFTs having the source
electrodes SD2 connected to the pixel electrode PX, among
two apposed adjacent scan signal lines GL, in the plan view.
The region of pixel electrode PX overlapping with the scan
signal lines GL in the plan view will have the sustaining
capacity (may also be referred to as auxiliary capacity)
formed therebetween.

[0105] Although omitted in FIG. 3B and FIG. 3C, an ori-
ented film is formed for example on the surface on which the
pixel electrode PX is formed, and the surface on which the
oriented film is formed of the TFT substrate 101 is opposed to
the opposing substrate 102 with the liquid crystal LC inter-
posed therebetween.

[0106] Although detailed description will not be given, in
the opposing substrate 102, there are formed for example a
shield film for splitting the display area DA into a number of
regions for each pixel, a color filter, an opposing electrode CT,
and an oriented film on the surface of the insulation substrate
such as glass substrate.

[0107] In the following description the features will be
described when the present invention is applied to the TFT
substrate 101 having the arrangement of one pixel in the
display area DA as shown in FIG. 3A to FIG. 3C.

[0108] Now referring to FIGS. 4A to 4F, FIG. 4A shows a
schematic plan view illustrating the basic arrangement of the
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TFT substrate in accordance with first preferred embodiment
ofthe present invention. FIG. 4B shows a schematic plan view
illustrating an exemplary problem which may arise in the TFT
substrate of the prior art. FIG. 4C shows a schematic plan
view illustrating first feature in the TFT substrate in accor-
dance with the first preferred embodiment of the present
invention. FIG. 4D shows a schematic plan view illustrating
another exemplary problem which may arise in the TFT sub-
strate of the prior art. FIG. 4E shows a second feature in the
TFT substrate in accordance with the first preferred embodi-
ment of the present invention. FIG. 4F shows a schematic
diagram illustrating the relationship between the width of
scan signal line and the connecting angle of the drain elec-
trode in the TFT substrate in accordance with first preferred
embodiment of the present invention.

[0109] For each TFT of the TFT substrate 101 in the first
embodiment, as shown in FIG. 4A, a semiconductor layer SC,
a drain electrode SD1 connected to the drain region of the
semiconductor layer SC, a source electrode SD2 connected to
the source region of the semiconductor layer SC may be
formed on the region overlapping with the scan signal line GL.
having the width (dimension in y direction) of GLW1 in the
plan view. The scan signal line GL, the semiconductor layer
SC, the drain electrode SD1, and the source electrode SD2 are
formed based on the layout data previously prepared. If each
TFT is formed as described in the layout data of the designing
stage, the distance L1, from one edge GLb1 of the scan signal
line GL opposing to the pixel electrode PX connected to the
source electrode SD2 to the edge of the source electrode SD2
opposing to the drain electrode SD1 will be almost the same
value, in each region in which a TFT is formed. In a similar
fashion, the distance .2, from the end GLb1 of the scan signal
line GL to the edge of the drain electrode SD1 opposing to the
source electrode SD2, as well as the distance L3, from the
edge GLb1 of the scan signal line GL to the edge of the
semiconductor layer SC in each region in which the TFT is
formed, will be almost the same value.

[0110] Ifeach TFT is formed as is in the layout data of the
designing stage, the surface area SGS1 of overlap region in
plan view of the source electrode SD2 overlapping with the
scan signal line GL in each region in which the TFT is formed
will be almost the same value S1.

[0111] The drain electrode SD1 branched from the video
signal line DL to be connected to the drain region of the
semiconductor layer SC has its center line branched at the
position overlapping with the center line M of the scan signal
line GL and extended in the extending direction of the scan
signal lines GL. In the layout data of the designing stage, the
width (dimension in y direction) of the drain electrode SD1 is
L4,, and the angle 0, between the drain electrode SD1 and the
video signal line DL is 7/2 (rad.).

[0112] When manufacturing a TFT substrate 101, as have
been described above, as the scan signal lines GL, semicon-
ductor layer SC, video signal lines DL, etc. are formed based
on the layout data previously provided, it is believed in gen-
eral that the finished dimension of scan signal lines GL and so
on in the finished TFT substrate 101 is almost matched with
the layout data of the designing stage.

[0113] However, when manufacturing a TFT substrate 101
in practice, there may be cases in which, as shown in FIG. 4B,
even though the width of each scan signal line GL is formed
to be GLW, based on the layout data, the width (finished
dimension) of the scan signal lines GL actually formed may
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be GLW2 (>GLW1), in other words, may become wider than
the layout data of the designing stage.

[0114] In the conventional manufacturing method of the
TFT substrate 101, the drain electrode SD1 branched from the
video signal line DL may have its center line formed at the
position overlapping with the center line M of the scan signal
line GL for example, irrespective of the width of the scan
signal line GL. Therefore, the relationship between the dis-
tance L1, from the end GLb1 of the scan signal line GL to the
edge of the source electrode SD2 opposing to the drain elec-
trode SD1, the distance [.2, from the end GLb1 of the scan
signal line GL to the edge of the drain electrode SD1 opposing
to the source electrode SD2, the distance L3, from the end
GLb1 of the scan signal line GL to the edge of the semicon-
ductor layer SC and three distances .1,, .2;, L3, shown in
FIG. 4A will be such that L.2,>[.1,, L.2,>[.2,, and L.3,>L3,.
As aresult, the surface area SGS, of the overlap region over-
lapping the source electrode SD2 with the scan signal line GL.
in the plan view will be S, (>S,, thus the value of the wiring
capacity CGS will be larger than the value determined in the
designing stage.

[0115] In the TFT substrate 101 of the first embodiment,
when the width of the scan signal line GL actually formed
becomes a value GLW,, which is larger than the width GLW,
in the design stage, for example as shown in FIG. 4C, the
position in y direction of the semiconductor layer SC, the
edge of the drain electrode SD1 opposing to the source elec-
trode SD2, and the edge of the source electrode SD2 opposing
to the drain electrode SD1 are displaced in the direction
toward the edge GLb1 of the scan signal line GL such that the
distance from the end GLb1 of the scan signal line GL to the
edge of the source electrode SD2 opposing to the drain elec-
trode SD1 becomes L1,, the distance from the end GLb1 of
the scan signal line GL to the edge of the drain electrode SD1
opposing to the source electrode SD2 becomes L.2,, and the
distance from the end GLb1 of the scan signal line GL to the
edge of the semiconductor layer SC becomes L3,. In such a
way, the surface area SGS, of the overlap region of the source
electrode SD2 overlapping with the scan signal line GL in the
plan view may be adjusted to S1 while maintaining the chan-
nel width and the channel length of the TFT to the layout data
of the designing stage, in particular to the same value as the
channel width and the channel length of the TFT when the
width of the scan signal lines GL is GLW1. Therefore the
value of the wiring capacity C ;¢ may be set to the value of the
designing stage while maintaining the operation characteris-
tics of the TFT.

[0116] In this case the connection position of the video
signal line DL with the drain electrode SD1 should be the
same as the layout data of the designing stage, the connection
angle between the part SD1b» which connects the video sig-
nal lines DL with the part in contact with the drain region of
the semiconductor layer SC in the drain electrode SD1,, and
the video signal line DL should be 0, (>0,).

[0117] When forming the TFT substrate 101 in practice,
although forming based on the layout data such that the width
of'each of scan signal lines GL becomes GLW1, for example
as shown in FIG. 4D, the width of actually formed scan signal
lines GL (finished dimension) may become GLW3 (<GLW ),
in other words may become narrower than the width in the
layout data of the designing stage.

[0118] Inaccordance with the conventional manufacturing
method of the TFT substrate 101, the drain electrode SD1
branched from the video signal line DL has its center line M
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formed at the position overlapping with the center line M of
the scan signal line GL for example, irrespective of the width
of the scan signal line GL. Because of this, the relationship
between the distance L1; from the end GLbl of the scan
signal line GL to the edge of the source electrode SD2 oppos-
ing to the drain electrode SD1, the distance 1.2, from the end
GLb1 of the scan signal line GL to the edge of the drain
electrode SD1 opposing to the source electrode SD2, the
distance L.3; from the end GLb1 of the scan signal line GL to
the edge of the semiconductor layer SC and three distances
shown in FIG. 4A,[1,,L.2,, L3, will be such that L1,<[.1,,
[.25<[.2,, and L.3;<L.3,. As a result the surface area SGS3 of
the overlap region of the source electrode SD2 overlapping
with the scan signal line GL. when viewing in plan view from
the top will be S3 (<S1), thus the value of the wiring capaci-
tance CGS will be less than the value in the designing stage.

[0119] Incaseofthe TFT substrate 101 of the first preferred
embodiment, if the actually formed width of the scan signal
line GL becomes a value GLW3, which is narrower than the
value GLW1 in the designing stage, for example, as shown in
FIG. 4E, the position iny direction of the semiconductor layer
SC, the edge of the drain electrode SD1 opposing to the
source electrode SD2, and the edge of the source electrode
SD2 opposing to the drain electrode SD1 should be displaced
in the direction opposite to the end GLb1 of the scan signal
line GL, such that the distance from the end GLb1 of the scan
signal line GL to the edge of the source electrode SD2 oppos-
ing to the drain electrode SD1 becomes L1, the distance from
the end GLb1 of the scan signal line GL to the edge of the
drain electrode SD1 opposing to the source electrode SD2
becomes 1.2, and the distance from the end GLb1 of the scan
signal line GL to the edge of the semiconductor layer SC
becomes L3,. In this manner, the surface area SGS3 of the
overlap region of the source electrode SD2 overlapping with
the scan signal line GL. may be adjusted to S1 while main-
taining the channel width and the channel length of the TFT to
the layout data in the designing stage, in other words to the
same value as the channel width and the channel length of the
TFT when the width of the scan signal line GL is GLW1. By
doing this the value of the wiring capacitance CGS may be set
to the value determined in the designing stage, while main-
taining the operation characteristics of the TFT.

[0120] The connection position between the video signal
line DL and the drain electrode SD1 in this case should be the
same as the layout data in the designing stage, the connection
angle between the part SD15r connecting the part in the drain
electrode SD1 in contact with the drain region of the semi-
conductor layer SC to the video signal line DL and the video
signal line DL should be 6, (<8,).

[0121] In the first embodiment, there are shown there pos-
sible cases where the width of the actually formed scan signal
line GL is either the width GLW, of the layout data in the
designing stage, or the width is GLW2 larger than the width
GLW  ofthe layout data in the designing stage, or the width is
GLW; narrower than the width GLW1 of the layout data in the
designing stage. There may be cases in which, when measur-
ing the width of actually formed scan signal line GL, some
part may have a value between the width GLW, and the width
GLW,, another part may have a value wider than the width
GLW,, still another part may have a value between the width
GLW, and the width GLWj3, and yet another part may have a
value narrower than the width GLW;. When manufacturing
the TFT substrate 101 in accordance with the concept of the
first preferred embodiment, for example, based on the rela-
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tionship of connection angle CA (rad.) in the connection part
SD1br between the width GLW of the scan signal line GL and
the drain electrode SD1, as shown in FIG. 4F, the distance
from the end GLb1 of the scan signal line GL to the edge of
the source electrode SD2 opposing to the drain electrode
SD1, the distance from the end GLb1 of the scan signal line
GL to the edge of drain electrode SD1 opposing to the source
electrode SD2, and the distance from the end GLB of the scan
signal line GL to the edge of the semiconductor layer SC
should be determined. The graph shown in FIG. 4F indicates
an example, illustrating the relationship PF ., between the
width of the scan signal line GL and the connection angle of
the connection part SD1,, of the drain electrode SD1, and the
change in surface area PFSGS in the overlap region when
viewing in plan view from the top overlapping the source
electrode SD2 with the scan signal line GL, the result found
by the inventors of the present invention. In the graph the
abscissa indicates the width GLW (micrometer) of the scan
signal line GL, the ordinate in the left hand side indicates the
connection angle CA (rad.) of the connection part SD1,, of
the drain electrode SD1, and the ordinate in the right hand side
indicates the surface area SGS (micrometer square) of the
overlap region when viewing in plan view from the top over-
lapping the source electrode SD2 with the scan signal line

[0122] By forming the semiconductor layer SC, the drain
electrode SD1, and the source electrode SD2 such that when
the width GLW of the scan signal line GL becomes wider, the
connection angle CA of the drain electrode SD1 increases
monotonously, the surface area SGS of the overlap region
overlapping the source electrode SD2 with the scan signal
line GL when viewing in plan view from the top, in each pixel,
will be almost same as the surface area S1 in the design stage.
Accordingly the value of wiring capacitance C ¢ in each pixel
can be almost equalized, allowing the uneven image quality
caused by the difference in the wiring capacitance CGS to be
decreased. Without widening the scan signal line GL as was
done in the TFT substrate 101 of the prior art, the value of the
wiring capacitance Cg in each pixel may be almost equal-
ized, allowing preventing the number of aperture from
decreasing.

[0123] Now referring to FIGS. 5A to 5C, FIG. 5A shows a
schematic flow diagram illustrating an exemplary manufac-
turing method of the TFT substrate 101 in the first preferred
embodiment. FIG. 5B shows a schematic cross-sectional
view illustrating an exemplary arrangement of the TFT form-
ing section immediately after the step 409 of FIG. 5A. FIG.
5C shows a schematic cross-sectional view illustrating an
exemplary arrangement of the TFT forming section immedi-
ately after the step 410 of FIG. 5A.

[0124] For manufacturing the TFT substrate 101 in accor-
dance with the first preferred embodiment, for example, as
shown in FIG. SA, plural scan signal lines GL are formed on
the surface of an insulation substrate SUB such as glass
substrate (step 401). Since the step 401 is the same process
step as the forming step of the scan signal lines GL in the
conventional manufacturing method of the TFT substrate
101, detailed description thereof will be omitted.

[0125] Next, the width ofthe scan signal lines GL formed in
step 401 is measured (step 402). Since in the step 402 the
width may be measured by means of for example a step
transition meter, a laser spectrometer, or an image taken with
a camera, detailed description thereof will be omitted.
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[0126] Next, based on the measurement result of step 402,
the layout data of the semiconductor layer SC, and the layout
data of the video signal line DL (drain electrode SD1) and the
source electrode SD2 will be edited and updated (step 403). In
the step 403, for example, based on the graph as shown in
FIG. 4F, the connection angle CA of the drain electrode SD1
is first determined, then the coordinate values of every form-
ing position will be edited and updated such that the distance
from the end GLB of the scan signal line GL to the tip of the
source electrode SD2, the distance from the end GLB of the
scan signal line GL to the drain electrode SD1, and the dis-
tance from the end GLB of the scan signal line GL to the edge
of the semiconductor layer SC will be respectively the same
as the values in the layout data in the designing stage.

[0127] Then, first insulation film is deposited to form the
first insulation layer PAS1, next, the semiconductor film is
deposited (step 404). The step 404 is the same process step as
the process step of forming the first insulation layer PAS1 and
the semiconductor film in the conventional manufacturing
method of the TFT substrate 101, therefore detailed descrip-
tion thereof will be omitted.

[0128] Next, after applying photosensitive resist onto the
semiconductor film, the resist are exposed and developed to
form the etching resist (step 405). In the step 406, for expos-
ing the photosensitive resist, an exposure unit such as that
called direct drawing exposure unit is used. The direct draw-
ing exposure unit is an exposure unit which splits the expo-
sure area of the photosensitive resist into a number of minute
regions, then determines whether or not each micro region
should be exposed based on the layout data (numeric data)
created by a CAD, and performs the exposure sequentially or
at once only the regions determined to be exposed. In this
step, the direct drawing exposure unit uses the layout data of
the semiconductor layer SC updated in step 403.

[0129] When using the direct drawing exposure unit, by
only updating the numeric values in the layout data to be used,
the exposure pattern (exposure regions) can be varied.
Because of this, even when the degree of change in the film
thickness of the first insulation layer PAS1 for each TFT
substrate 101, the exposure unit may follow the change faster
and flexibly. In case of the direct drawing exposure unit, the
exposure mask used in the conventional exposure unit is not
necessary so that the manufacturing cost can be saved.

[0130] Next, after having etched the semiconductor film,
the etching resist is peeled off (removed) to form the semi-
conductor layer SC (step 406).

[0131] Next, the conductive layer (the second conductive
film) for use in forming the video signal line DL is formed
(step 407). The step 407 is also the process step same as that
of forming a conductive layer for use in forming the video
signal line DL in the conventional manufacturing method of
the TFT substrate 101, detailed description thereof will be
omitted.

[0132] Next, after applying photosensitive resist onto the
conductive film formed in step 407, the resist is exposed and
developed to form the etching resist (step 408). In the step
408, when exposing the photosensitive resist, an exposure
unit such as that called direct drawing exposure unit may be
used. The direct drawing exposure unit in this case uses the
layout data of the video signal line DL (including the drain
electrode SD1) and the source electrode SD2 updated in step
403.
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[0133] Next, after having etched the conductive layer, the
etching resist is peeled off (removed) to form the video signal
line DL, the drain electrode SD1, and the source electrode
SD2 (step 409).

[0134] For forming the semiconductor layer SC, as shown
in FIG. 5B for example, a second semiconductor layer SCF2
is deposited on the first semiconductor layer SCF1. In this
case the second semiconductor layer SCF2 is a semiconduc-
tor film to be used for forming the drain region and the source
region, which may be an n-type semiconductor film contain-
ing a high dose of impurity. The first semiconductor film
SCF1 is a semiconductor film used for forming the channel
region, which may be a p-type or n-type semiconductor film
containing a low dose of impurity, or may be a pure semicon-
ductor film.

[0135] Immediately after performing the process step of
step 409, there is only one second semiconductor film SCF2.
By separating the second semiconductor film SCF2 into the
drain region SC1 and the source region SC2 as shown in FIG.
5C, by etching by using the drain electrode SD1 and the
source electrode SD2 as masks, a semiconductor layer SC
having the drain region SC1, the source region SC2, and the
channel region SC3 is obtained (step 410).

[0136] Thereafter, by forming a second insulation layer
PAS2 followed by forming a pixel electrode PX (step 411),
the TFT substrate 101 having the structure as shown in FIG.
3A to FIG. 3C can be obtained.

[0137] In the foregoing description of manufacturing
method, in step 405 and in step 407, when exposing the
photosensitive resist, a direct drawing exposure unit is used
by way of example. However, it is needless to say that in step
405, for example, the photosensitive resist may be exposed
using an exposure mask created based on the layout data of
the semiconductor layer SC updated in step 403. In a similar
manner, in step 407, the photosensitive resist may be exposed
using an exposure mask created based on the layout data of
the video signal line DL (including the drain electrode SD1)
and the source electrode SD2 updated in step 403 as well.
[0138] Now referring to FIGS. 6A and 6B, FIG. 6A shows
a schematic plan view illustrating an example of the relation-
ship between the manufacturing method of the TFT substrate
in accordance with the first preferred embodiment and the
effect thereof. FIG. 6B shows a schematic plan view illustrat-
ing another example of the relationship between the manu-
facturing method of the TFT substrate in accordance with the
first preferred embodiment and the effect thereof.

[0139] Thearrangement of pixels and obtainable effect will
be slightly different when the arrangement as described above
in the first preferred embodiment is applied to the TFT sub-
strate 101 to be used in a large liquid crystal display device
such as a liquid crystal display television set or a personal
computer display (monitor), from when applied to the TFT
substrate 101 to be used in a smaller liquid crystal display
device such as a display of a cellular phone terminal ora PDA.
[0140] When manufacturing a TFT substrate 101 to be used
in alarger liquid crystal display device, for example, as shown
inFIG. 6 A, a TFT substrate 101 may be formed in each oftwo
areas 501 and 502 of one single large surface area insulation
substrate (mother glass) 5. After cutting out from the mother
glass 5 these areas 501 and 502, two TFT substrates 101 are
obtained.

[0141] Incaseofthe TFT substrate 101 to be used in a large
liquid crystal display device as described above, for example,
in a single TFT substrate 101 formed in the area 501, it is
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possible that, when comparing the width of the scan signal
line GLN in the vicinity of the pixel SP1 having a short
distance from the center P (gravity center) of the mother glass
5 with the width of the scan signal line GL,; in the vicinity of
the pixel SP2 having a long distance from the center P of the
mother glass 5, the width of the scan signal line GL, in the
vicinity of the pixel SP2 may be narrower than the width of
the scan signal line GL,, in the vicinity of the pixel SP1. The
reason of fluctuation in the width of the scan signal line GL as
described above is that when forming the conductive film for
forming the scan signal line GL, the film thickness of the
conductive film layer may change, in other words may be the
thicker in the vicinity ofthe center P of the mother glass 5, and
may be gradually thinner as far as the center P.

[0142] When applying the arrangement in accordance with
the first preferred embodiment to the TFT substrate 101 to be
used in a large liquid crystal display device, the arrangement
as shown in FIG. 4A, the arrangement as shown in FIG. 4C,
and the arrangement as shown in FIG. 4E may be found
coexisting in one single TFT substrate 101. By forming as
such arrangements, the uneven image quality (brightness
unevenness) in one single display area of a single liquid
crystal display device may be decreased.

[0143] When manufacturing the TFT substrate 101 to be
used in a smaller liquid crystal display device, as shown in
FIG. 6B, one single TFT substrate 101 is formed for each of
15 areas of one mother glass 5. When each of these areas is cut
out from the mother glass 5, 15 TFT substrates 101 are
obtained.

[0144] In case of the TFT substrate 101 to be used in a
smaller liquid crystal display device, one area 511 used to
form one TFT substrate 101 has a smaller surface area.
Because of this when forming the conductive layer for form-
ing the scan signal line GL, the change of film thickness of the
conductive layer within one area 511 is much less, and the
width of plural scan signal lines formed in one area 511 may
be considered to be uniform.

[0145] However, in case of forming plural TFT substrates
101 at once using a mother glass 5, it is possible that, when
forming the conductive layer for forming the scan signal line
GL, for example an area 512 including the center P of the
mother glass 5 and an area 511 at the corner of the mother
glass 5 may have a larger variation of film thickness of the
conductive layer. As a result the width of the scan signal lines
formed in one area 511 may differ from the width of the scan
signal lines formed in another area 512.

[0146] As can be appreciated from the foregoing descrip-
tion, the TFT substrate 101 to be used in a smaller liquid
crystal display device, may have less uneven image quality in
one display area of a liquid crystal display device, however,
the individual variability of image quality between plural
liquid crystal display device each having a TFT substrate 101
formed at once from one mother glass 5 may be, in compari-
son, considerable.

[0147] When applying the arrangement of the first pre-
ferred embodiment to the TFT substrate 101 to be used in a
smaller liquid crystal display device, each TFT substrate 101
will have a slightly different arrangement such that one TFT
substrate 101 cut out from the area 511 will have the arrange-
ment as shown in FIG. 4C, the TFT substrate 101 cut out from
the area 512 will have the arrangement as shown in FIG. 4B,
and so on. By forming with such arrangement, the individual
difference of image quality between plural liquid crystal dis-
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play devices manufactured by using TFT substrates 101 cut
out from one single mother glass 5 may be decreased.
[0148] Now referring to FIG. 7, there is shown a schematic
plan view illustrating a variation of TFT in the TFT substrate
in accordance with the first preferred embodiment.

[0149] In the first preferred embodiment, as an example of
plan shape of the TFT (active elements), the source electrode
SD2 is in a plan shape as shown in FIG. 4A. However the plan
shape of the source electrode SD2 can also be as shown in
FIG. 7, having an L-shape overlap region overlapping with
the semiconductor layer SC when viewing in plan view. in
this case, by manufacturing the TFT substrate 101 according
to the procedure shown in FIG. 5A, the surface area SGS of
the overlap region in plan view (i.e., the plan shape) overlap-
ping source electrode SD2 with the scan signal line GL of
each TFT will be constant even when the width GLW of the
scan signal line GL changes, and the channel width and the
channel length will also be constant.

[0150] Furthermore, as is not shown in the figure, the con-
cept according to the first preferred embodiment may be
applied to the drain electrode SD1, when the plan shape
thereof is U-shape.

Second Embodiment

[0151] Now referring to FIGS. 8A to 8D, FIG. 8A shows a
schematic plan view illustrating the fundamental arrange-
ment of a TFT in accordance with a second preferred embodi-
ment of the present invention. FIG. 8B shows a schematic
plan view illustrating first feature of the TFT substrate in
accordance with the second preferred embodiment of the
present invention. FIG. 8C shows a schematic plan view
illustrating second feature of the TFT substrate in accordance
with the second preferred embodiment of the present inven-
tion. FIG. 8D shows a schematic diagram illustrating the
relationship between the width of scan signal line and the
surface area of branch section of the source electrode in the
TFT substrate in accordance with the second preferred
embodiment of the present invention.

[0152] Inthe first embodiment, by displacing the semicon-
ductor layer SC, the edge of the drain electrode SD1 opposing
to the source electrode SD2, and the edge of the source
electrode SD2 opposing to the drain electrode SD1 by corre-
sponding to the width of the scan signal line GL, the surface
area SGS of the overlap region in plan view overlapping the
source electrode SD2 with the scan signal line GL in each
TFT are held constant without regard of the width of the scan
signal line GL.

[0153] In the second embodiment, an arrangement of the
TFT substrate 101 for keeping constant the surface area SGS
of the overlap region in plan view overlapping the source
electrode SD2 with the scan signal line GL irrespective of the
width of the scan signal line GL in accordance with a method
different from the first embodiment will be described in
greater details.

[0154] As shown in FIG. 8A, for each TFT in the TFT
substrate 101 in accordance with the second preferred
embodiment, the semiconductor layer SC, the drain electrode
SD1 connected to the drain region of the semiconductor layer
SC, and the source electrode SD2 connected to the source
region of the semiconductor layer SC will be formed in the
overlap region in plan view overlapping with the scan signal
line GL having the width (dimension iny direction) of GLW1.
The scan signal line GL, the semiconductor layer SC, the
drain electrode SD1, the source electrode SD2 in this case
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will be formed based on the layout data previously prepared.
If each TFT is formed complying with the layout data previ-
ously prepared, the distance L1, from the end GLb1 of the
scan signal line GL opposing to the pixel electrode PX con-
nected to the source electrode SD2 to the edge of the source
electrode SD2 opposing to the drain electrode SD1 will be
almost the same value in each region having a TFT formed.
Similarly, the distance [.2, from the end GLb1 of the scan
signal line GL to the edge of the drain electrode SD1 opposing
to the source electrode SD2, as well as the distance L3, from
the end GLb1 of the scan signal line GL to the end of the
semiconductor layer SC, in each region having a TFT formed,
will also be almost the same value.

[0155] The source electrode SD2 of the TFT substrate 101
in accordance with the second preferred embodiment has a
region which overlaps with the scan signal line GL in plan
view, and which is branched from the direction connecting
from the region in contact with the source region of the
semiconductor layer SC to the region in connection with the
pixel electrode PX (extending direction), between the region
in contact with the source region of the semiconductor layer
SC and the region in connection with the pixel electrode PX.
If each TFT is formed complying with the layout data in the
designing stage, the surface area (SGS1,+SGS2, ) of the over-
lap region overlapping the source electrode SD2 with the scan
signal line GL in plan view in each region having a TFT
formed will be almost the same value (S1,+S2)).

[0156] The drain electrode SD1 branched from the video
signal line DL to connect to the drain region of the semicon-
ductor layer SC will have the width of the drain electrode SD1
(dimension in y direction) of L.41, and the angle 81 between
the drain electrode SD1 and the video signal line DL of for
example /2 (rad.).

[0157] When manufacturing the TFT substrate 101 of the
arrangement in accordance with the second preferred
embodiment, although the substrate is formed based on the
layout data so as for the width of the scan signal line GL to be
GLW1, as shown in FIG. 8B, the width of the actually formed
scan signal line GL (finished dimension) may become GLW2
(>GLW1), i.e., the width may be wider than that in the layout
data of the designing stage.

[0158] In the TFT substrate 101 in accordance with the
second preferred embodiment, the semiconductor layer SC,
the drain electrode SD1, the source electrode SD2 are formed
based on the layout data of the designing stage. Because of
this, the relationship between the distance L1, from the end
GLb1 of the scan signal line GL to the edge of the source
electrode SD2 opposing to the drain electrode SD1, the dis-
tance L2, from the end GLb1 of the scan signal line GL to the
edge of the drain electrode SD1 opposing to the source elec-
trode SD2, the distance L3, from the end GLb1 of the scan
signal line GL to the edge of the semiconductor layer SC, and
three distance L1,, L.2,, L3, shown in FIG. 8A will be, as
shown in FIG. 8B, such that [1,>[.1,, [2,>[.2,, and
L3,>L3;.

[0159] In this manner, it is needless to say that the surface
area SGS1, of first region within the overlap region in plan
view overlapping the source electrode SD2 with the scan
signal line GL is S1, (>S1,).

[0160] Inthe TFT substrate 101 of the second embodiment,
therefore, the surface area SGS2, of the overlap region (sec-
ond region) overlapping the branched section of the source
electrode SD2 with the scan signal line in plan view is
adjusted to S2, (<S2,) such that S1,+S2,:=S1,+S2,.
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[0161] When manufacturing actually the TFT substrate
101, even though the width of the scan signal line GL is
formed complying with the layout data so as to be GLW1, as
shown in FIG. 8C, the width of the actually formed scan
signal line GL (finished dimension) may be GLW3 (<GLW1),
in other words may be narrower than the width in the layout
data in the designing stage.

[0162] Inthis case, for the TFT substrate 101 of the second
preferred embodiment, the semiconductor layer SC, the drain
electrode SD1, the source electrode SD2 are formed comply-
ing with the layout data of the design stage. Because of this,
as shown in FIG. 8C for example, the relationship between
the distance L1, from the end GLb1 ofthe scan signal line GL
to the edge of the source electrode SD2 opposing to the drain
electrode SD1, the distance [.2; from the end GLb1 of the
scan signal line GL to the edge of the drain electrode SD1
opposing to the source electrode SD2, and the distance L3,
from the end GLb1 of the scan signal line GL to the end of the
semiconductor layer SC, as well as three distances [.L1,, .2,
L3, shown in FIG. 8A is such that L1,<[1,, [L.2,<[2,,
L3,<L3,.

[0163] By doing this, it is needless to say that the surface
area SGS1; of first region within the overlap region overlap-
ping the source electrode SD2 with the scan signal line GL
when viewing in plan view from the top will be S1; (<S1,).
[0164] Then, in the TFT substrate 101 in accordance with
the second preferred embodiment, the surface area SGS2; of
the overlap region (second region) overlapping the branched
section of the source electrode SD2 with the scan signal line
when viewing in plan view from the top will be set to S2,
(>S2,), because the surface area SGS1; of the first region is
narrowed, such that S1,+S2,:=S1,+S2,.

[0165] By doing this, even if the width of the scan signal
line GL is different from the value in the designing stage, the
wiring capacitance CGS to be formed between the source
electrode SD2 and the scan signal line GL in each pixel will
be the value determined at the designing stage. Since the
layout data of the semiconductor layer SC, drain electrode
SD1, and the section of the source electrode SD2 opposing to
the drain electrode SD1 is not changed, the channel width and
the channel length of each TFT will remain to the values of the
designing stage. Accordingly the value of the wiring capaci-
tance CGS can be adjusted to the value in the designing stage
while maintaining the operation characteristics of the TFT.
[0166] In the second preferred embodiment, there are
shown three possible cases in which the width of the actually
formed scan signal line GL is either the width GLW, of the
layout data in the designing stage, or width GLW, which is
wider than the width GLW, ofthelayout data in the designing
stage, or width GLW; which is narrower than the width GLW,
of'the layout data in the designing stage. When measuring the
width of the actually formed scan signal line GL, there may be
cases in which some part may have a value between the width
GLW, and the width GLW2, another part may have a value
wider than the width GLW,, still another part may have a
value between the width GLW, and the width GLW, and yet
another part may have a value narrower than the width GLW3.
For manufacturing the 101 in accordance with the concept of
the second embodiment, for example, the dimension of the
source electrode SD2 may be determined based on the rela-
tionship between the width GLW (micrometer) of the scan
signal line GL and the surface area SGS2 of the branched
section of the source electrode SD2 as shown in FIG. 8D. The
graph shown in FIG. 8D indicates as an example the relation-
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ship PF g4, between the width of the scan signal line GL and
the surface area SGS2 of the branched section of the source
electrode SD2, and the change in the surface area PF 4 at
that time of the overlap region overlapping the source elec-
trode SD2 with the scan signal line GL. when viewing in plan
view from the top, the result found by the inventors of the
present invention. In the graph the abscissa indicates the
width GLW (micrometer) of the scan signal line GL, the
ordinate in the left hand side indicates the surface area SGS2
(micrometer square) of the branched section of the source
electrode SD2, and the ordinate in the right hand side indi-
cates the surface area SGS of the entire overlap region (mi-
crometer square) overlapping the source electrode SD2 with
the scan signal line GL. when viewing in plan view from the
top.

[0167] By forming the source electrode SD2 such that the
surface area SGS2 of the branched section of the source
electrode SD2 monotonously decreases as the width GLW of
the scan signal line GL is widening, the surface area SGS of
the entire overlap region overlapping the source electrode
SD2 with the scan signal line GL when viewing in plan view
from the top in each pixel will be almost same value as the
surface area S1 in the designing stage. Accordingly, the value
of the wiring capacitance Cgg in each pixel may also be
adjusted to almost same value, allowing the uneven image
quality caused by the difference of the wiring capacitance
C, to be decreased. Without widening the width of the scan
signal line GL as was done in the TFT substrate 101 of the
prior art, the value of the wiring capacitance C ¢ in each pixel
may be almost equalized, allowing preventing the number of
aperture from decreasing.

[0168] Now referring to FIG. 9 there is shown a schematic
flow diagram illustrating the manufacturing method of a TFT
substrate in accordance with the second preferred embodi-
ment.

[0169] For manufacturing the TFT substrate 101 in accor-
dance with the second preferred embodiment, as shown in
FIG. 9, for example, plural scan signal lines GL, a first insu-
lation layer PAS1, and a semiconductor layer SC are formed
on the surface of an insulation substrate SUB such as glass
substrate (step 601). Since the step 601 is the same as the
sequential process steps of forming the scan signal line GL,
the first insulation layer PAS1, and the semiconductor layer
SC in the conventional manufacturing method of the TFT
substrate 101, detailed description thereof will be omitted.

[0170] Next, the distance 1.2 from the end GLb1 of the scan
signal line GL formed in step 601 to the end of the semicon-
ductor layer SC is measured (step 602). Since in the step 602
the distance may be measured by means of for example a step
transition meter, a laser spectrometer, or an image taken with
a camera, detailed description thereof will be omitted.

[0171] Next, based on the measurement result of step 602,
the layout data of the source electrode SD2 is edited and
updated (step 603). In step 603, for example, based on the
graph of relationship as shown in FIG. 8D, the surface area
SGS2 of the branched section of the source electrode SD2 in
correspondence with the distance [.2 is determined first, then
the dimension of the branched section is edited and updated
so as to have the determined surface area SGS2.

[0172] Next, the conductive film (the second conductive
film) used for forming the video signal line DL is formed (step
604). The step 604 is the same as the process step of forming
a conductive layer to be used for forming the video signal line
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DL in the conventional manufacturing method of TFT sub-
strate 101, so detailed description thereof will be omitted.

[0173] Next, after applying photosensitive resist onto the
conductive film formed in step 604, the resist is exposed and
developed to form the etching resist (step 605). For exposing
the photosensitive resist in step 605, an exposure unit such as
that called direct drawing exposure unit is used. The direct
drawing exposure unit uses the layout data of the source
electrode SD2 updated in step 603.

[0174] Next, after having etched the conductive film, the
etching resist is peeled off (removed) to form the video signal
line DL, the drain electrode SD1, and the source electrode
SD2 (step 606).

[0175] Immediately after the process step of step 606, as
have been described in the first preferred embodiment, there
is only one second semiconductor film SCF2 for forming the
drain region and the source region. Because of this, by etching
for example with the drain electrode SD1 and the source
electrode SD2 used as masks to separate the second semicon-
ductor film SCF2 into the drain region SC1 and the source
region SC2 as shown in FIG. 5C (step 607).

[0176] Thereafter, by forming a second insulation layer
PAS2 followed by forming a pixel electrode PX (step 608),
the TFT substrate 101 having the structure as shown in FIG.
3A to FIG. 3C can be obtained.

[0177] In the foregoing description of manufacturing
method, in step 605, when exposing the photosensitive resist,
a direct drawing exposure unit is used by way of example.
However, it is needless to say that in step 603 for example the
photosensitive resist may be exposed using an exposure mask
created based on the layout data of the source electrode SD2
updated in step 603.

[0178] When applying the arrangement in accordance with
the second preferred embodiment as described above to a
TFT substrate 101 to be used for a large liquid crystal display
device, the arrangement shown in FIG. 8A, the arrangement
shown in FIG. 8B, the arrangement shown in FIG. 8C may be
found in one single TFT substrate 101. By forming as such
arrangements, the uneven image quality (brightness uneven-
ness) in one single described above of a single liquid crystal
display device may be decreased.

[0179] When applying the arrangement in accordance with
the second preferred embodiment to aTFT substrate 101 to be
used in a smaller liquid crystal display device, each TFT
substrate 101 may have a slightly different arrangement such
that one TFT substrate 101 cut out from a certain area of the
mother glass 5 may have the arrangement shown in FIG. 8B,
another TFT substrate 101 cut out from another certain area of
the mother glass 5 may have the arrangement shown in FIG.
8C, and so on. By forming as such arrangements, the indi-
vidual variability of image quality in plural liquid crystal
display devices manufactured by using the TFT substrates
101 cut out from one single mother glass 5 may also be
decreased.

[0180] Furthermore, in the TFT substrate 101 in accor-
dance with the second preferred embodiment, the plan shape
of'the source electrode SD2 can also have an L.-shape overlap
region overlapping with the semiconductor layer SC in plan
view. In this case by manufacturing the TFT substrate 101
according to the procedure shown in FIG. 9, the surface area
SGS of the entire overlap region overlapping the source elec-
trode SD2 with the scan signal line GL in each TFT when
viewing in plan view from the top will be constant even when
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the width of the scan signal line GL changes, and the channel
width and the channel length will also be constant.

[0181] In addition, the concept according to the second
preferred embodiment may be applied to the drain electrode
SD1, when the plan shape thereof is of U-shape.

Third Embodiment

[0182] Now referring to FIGS. 10A and 10B, FIG. 10A
shows a schematic plan view illustrating an exemplary
arrangement of one pixel in a TFT substrate in accordance
with third preferred embodiment of the present invention.
FIG. 10B shows a schematic cross-sectional view taken along
with the line D-D' of FIG. 10A. FIG. 10C shows a schematic
cross-sectional view taken along with the line E-E' of FIG.
10A.

[0183] In the first and second preferred embodiments the
surface area SGS of the overlap region overlapping the source
electrode SD2 with the scan signal line GL in plan view is
adjusted so as to adjust the fluctuation of the wiring capaci-
tance formed between the source electrode SD2 and the scan
signal line GL.

[0184] In the third preferred embodiment, which is differ-
ent from the first and second preferred embodiments, a
method of adjusting the fluctuation of wiring capacitance
formed between the source electrode SD2 and the scan signal
line GL by using the pixel electrode PX connected to the
source electrode SD2 will be described in greater details.
[0185] The arrangement of a pixel in the TFT substrate 101
in accordance with the third embodiment is basically the
same as the arrangement shown in FIG. 3A to FIG. 3C.
However, in the TFT substrate 101 in accordance with the
third preferred embodiment, as shown in FIG. 10A to FIG.
1C, a part of the pixel electrode PX is overlapped with the
scan signal line GL connected to the gate of the TFT having
the source electrode SD2 connected to the pixel electrode PX,
when viewing in plan view. More specifically, in the TFT
substrate 101 of the third preferred embodiment, the com-
bined capacitance of first wiring capacitance Cgg, formed
between the source electrode SD2 and the scan signal line
GL, and second wiring capacitance C, formed between the
pixel electrode PX and the scan signal line GL correspond to
the wiring capacitance C g described above in the first and
second preferred embodiments.

[0186] Now referring to FIGS. 11A to 11D, FIG. 11A
shows a schematic plan view illustrating the basic arrange-
ment of the TFT substrate in accordance with the third pre-
ferred embodiment. FIG. 11B shows a schematic plan view
illustrating first feature of the TFT substrate in accordance
with the third preferred embodiment. FIG. 11C shows a sche-
matic plan view illustrating second feature of the TFT sub-
strate in accordance with the third preferred embodiment.
FIG. 11D shows a schematic diagram illustrating the relation-
ship between the width of the scan signal line and the dimen-
sion of pixel electrode in the TFT substrate in accordance
with the third preferred embodiment.

[0187] For each TFT of the TFT substrate 101 in accor-
dance with the third preferred embodiment, as shown in FIG.
11A for example, the semiconductor layer SC, the drain elec-
trode SD1 connected to the drain region of the semiconductor
layer SC, the source electrode SD2 connected to the source
region of the semiconductor layer SC, and part of the pixel
electrode PX are formed in the overlap region overlapping
with the scan signal line GL having a width (dimension in y
direction) of GLW,. The scan signal line GL, the semicon-
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ductor layer SC, the drain electrode SD1, the source electrode
SD2, and the pixel electrode PX are formed in this case based
on the layout data previously prepared. If each TFT is formed
complying with the layout data of the designing stage, the
distance L1, from the end GLb1 of the scan signal line GL.
opposing to the pixel electrode PX connected to the source
electrode SD2 to the edge of the source electrode SD2 oppos-
ing to the drain electrode SD1 will be almost the same in each
region having a TFT formed therein. Similarly, the distance
L2 from the end GLb1 of the scan signal line GL to the edge
of the drain electrode SD1 opposing to the source electrode
SD2, and the distance L3, from the end GLb1 of the scan
signal line GL to the end of the semiconductor layer SC, as
well as the dimension 151 in y direction of the overlap region
in plan view overlapping the pixel electrode PX with the scan
signal line GL, in each region having a TFT formed therein,
will also have almost the same value. Then the combined
capacitance of first wiring capacitance C, in each pixel and
second wiring capacitance CGS2 formed between the pixel
electrode PX and the scan signal line GL will be almost equal.
[0188] Inthe drain electrode SD1 branched from the video
signal line DL to be connected to the drain region of the
semiconductor layer SC, the width (dimension in y direction)
of the drain electrode SD1 is [41, the angle 6, between the
drain electrode SD1 and the video signal line DL is 7w/2 (rad.).
[0189] When manufacturing a TFT substrate 101 having
such an arrangement as in the third preferred embodiment,
even if the width of each scan signal line GL is formed so as
to be GLW , based on the layout data, as shown in FIG. 11B,
there may be cases where the width (finished dimension) of
the actually formed scan signal line GL. may be GLW,
(>GLW,), in other words may be wider than the width of the
layout data in the designing stage.

[0190] In the TFT substrate 101 in accordance with the
third preferred embodiment, the semiconductor layer SC, the
drain electrode SD1, the source electrode SD2 are formed
based on the layout data of the designing stage. For example
as shown in FIG. 11B, the relationship between the distance
L1, from the end GLb1 of the scan signal line GL to the edge
of the source electrode SD2 opposing to the drain electrode
SD1, the distance 1.2, from the end GLb1 of the scan signal
line GL to the edge of the drain electrode SD1 opposing to the
source electrode SD2, the distance L3, from the end GLb1 of
the scan signal line GL to the end of the semiconductor layer
SC, and three distances L1,,L.2,, L3, shown in FIG. 11A are
such that L1,>1.1,, L.2,>1.2,, L3,>L.3,.

[0191] The surface area of the overlap region overlapping
the source electrode SD2 with the scan signal line GL in plan
view is widen because the width of the scan signal line GL is
widen (SGS,>SGS)), so that the wiring capacitance CGS;
will be increased. Therefore, as shown in FIG. 11B, the
dimension L5, in y direction of the overlap region in plan
view overlapping the pixel electrode PX with the scan signal
line GL must be shrunk (L.5,<L5,) to decrease the second
wiring capacitance CGS2.

[0192] When manufacturing actually a TFT substrate 101,
even when the substrate is formed so as for the width of each
scan signal line GL to be GLW1 based on the layout data as
shown in FIG. 11A, the width of the actually formed scan
signal line GL (finished dimension) may be GLW (<GLW ),
in other words may be narrower than the layout data of the
designing stage, as shown in FIG. 11C.

[0193] Insuchasituationin the TFT substrate 101 in accor-
dance with the third preferred embodiment, the semiconduc-
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tor layer SC, the drain electrode SD1, and the source electrode
SD2 are formed based on the layout data of the designing
stage. Because of this, for example, as shown in FIG. 11C, the
relationship between the distance L1 from the end GLb1 of
the scan signal line GL to the edge of the source electrode
SD2 opposing to the drain electrode SD1, the distance L2,
from the end GLb1 of the scan signal line GL to the edge of
the drain electrode SD1 opposing to the source electrode
SD2, the distance L3, from the end GLb1 of the scan signal
line GL to the end of the semiconductor layer SC, and three
distances L1,, L2,, L3, shown in FIG. 11A is such that
L1,<L1,, [2,<[2,, L3,<L3,.

[0194] In this case the surface area of the overlap region
overlapping the source electrode SD2 with the scan signal
line GL in plan view is narrowed because the width of the scan
signal line GL is narrower (SGS;<SGS, ), as a result the first
wiring capacitance CGS, will be smaller. Therefore as shown
in FIG. 11C the dimension L5, of the overlap region overlap-
ping the pixel electrode PX with the scan signal line GL when
viewing in plan view from the top should be enlarged
(L5,>L5,) so as to increase the second wiring capacitance
CGS,.

[0195] By doing this, even when the width of the scan
signal line GL is different from the design value, the differ-
ence in the wiring capacitance Cgg formed between the
source electrode SD2 and the scan signal line GL in each pixel
may be adjusted to the design value. Since the layout data of
the semiconductor layer SC, the drain electrode SD1, the part
of the source electrode SD2 opposing to the drain electrode
SD1 are not changed, the channel width and the channel
length for each TFT remain to the design values. This allows
the value of the wiring capacitance C s to set to the design
value while maintaining the operation characteristics of the
TFT.

[0196] In the third preferred embodiment, there are shown
three possible cases in which the width of the actually formed
scan signal line GL is either the width GLW , in the layout data
of the design stage, or the width is a width GLW, which is
wider than the width GLW, in the layout data of the design
stage, or the width is a width GLW; which is narrower than
the width GLW in the layout data of the design stage. When
measuring the width of the actually formed scan signal line
GL, there may be cases in which some part may have a value
between the width GLW, and the width GLW,, another part
may have a value wider than the width GLW,, still another
part may have a value between the width GLW and the width
GLW,, and yet another part may have a value narrower than
the width GLW ;. When measuring the TFT substrate 101 in
accordance with the concept of the third preferred embodi-
ment, for example, the dimension of the pixel electrode PX
may be determined based on the relationship between the
width GLW (micrometer) of the scan signal line GL and the
length of the branched section SBR of the source electrode
SD2 as shown in FIG. 11D. The graph shown in FIG. 11D
indicates an example, illustrating the relationship PFq gy
between the width of the scan signal line GL and the surface
area SGX of the overlap region of the pixel electrode PX
overlapping with the scan signal line GL. when viewing in
plan view, and the change PFC . in the wiring capacitance
Cggs at that time, the result found by the inventors of the
present invention. In the graph the abscissa indicates the
width GLW (micrometer) of the scan signal line GL, the
ordinate in the left hand side indicates the surface area SGX
(micrometer square) of the overlap region of the pixel elec-
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trode PX overlapping with the scan signal line GL, and the
ordinate in the right hand side indicates the wiring capaci-
tance CGS (femto-Farad) combining first wiring capacitance
Cgs1 and second wiring capacitance Cgg,.

[0197] As can be appreciated from the foregoing descrip-
tion, by forming the pixel electrode PX such that when the
width GLW of the scan signal line GL. becomes wider the
surface area of the overlap region SGX of the pixel electrode
PX overlapping with the scan signal line GL when viewing in
plan view decreases monotonously, the wiring capacitance
C, in each pixel will be almost equalized, allowing decreas-
ing the uneven image quality caused by the difference in the
wiring capacitance Cgs. Without widening the scan signal
line GL as was done in the TFT substrate 101 of the prior art,
the value of the wiring capacitance CGS in each pixel may be
almost equalized, allowing preventing the number of aperture
from decreasing.

[0198] Now referring to FIG. 12, there is shown a sche-
matic flow diagram illustrating an exemplary manufacturing
method of the TFT substrate in accordance with the third
preferred embodiment.

[0199] For manufacturing the TFT substrate 101 in accor-
dance with the third preferred embodiment, for example as
shown in FIG. 12, plural scan signal lines GL, a first insula-
tion layer PAS1, and a semiconductor layer SC is formed on
a surface of an insulation substrate SUB such as glass sub-
strate (step 701). Since step 701 performs the same process
step as the sequential process steps of forming the scan signal
line GL, the first insulation layer PAS1, and the semiconduc-
tor layer SC in a conventional manufacturing method of TFT
substrate 101, detailed description thereof will be omitted.

[0200] Next, the video signal line DL (including the drain
electrode SD1) and the source electrode SD2 are formed (step
702). By using the video signal line DL and the drain elec-
trode SD1 as well as the source electrode SD2 as masks, the
second semiconductor film SCF2 is etched to separate into
the drain region and the source region (step 703). Step 702
and step 703 perform the same process step as the process step
of forming the video signal line DL and the source electrode
SD2 in the conventional manufacturing method of forming
the TFT substrate 101, detailed description thereof will be
omitted.

[0201] Next, the position of the end GLb1 of the scan signal
line GL formed in step 701, and the overlap surface area of the
scan signal line GL and the source electrode SD2 (the surface
area of the overlap region SGS when viewing in plan view
from the top) are measured (step 704). In step 704 the position
and surface area may be measured by means of for example a
step transition meter, a laser spectrometer, or an image taken
with a camera, detailed description thereof will be omitted.

[0202] Next, based on the measurement result of step 704,
the layout data of the pixel electrode PX is edited and updated
(step 705). In step 705, for example, the surface area SGX of
the overlap region of the pixel electrode PX overlapping with
the scan signal line GL in plan view may be determined based
on the graph of relationship as shown in FIG. 11D, and based
on thus determined surface area, the dimension L5 in y direc-
tion of the overlap region of the pixel electrode PX overlap-
ping with the scan signal line GL in plan view is edited and
updated.

[0203] Next, the second insulation layer PAS2 is formed
(step 706). In step 706 the same process step as that for
forming the second insulation layer PAS2 in the conventional
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manufacturing method of the TFT substrate 101 is performed,
the detailed description thereof will be omitted.

[0204] Next, the conductive film (such as ITO film)used for
forming the pixel electrode PX is formed (step 707). Step 707
also is the same process step as the process step for forming a
conductive film used for forming the pixel electrodes in the
conventional manufacturing method of the TFT substrate
101, detailed description thereof will be omitted.

[0205] Next, after applying the photosensitive resist on the
conductive film formed in step 705, the photosensitive resist
is exposed and developed to form the etching resist (step 708).
In step 708, when exposing the photosensitive resist, an expo-
sure unit such as that called direct drawing exposure unit may
be used. The direct drawing exposure unit in this case uses the
layout data of the pixel electrode PX updated in step 705.
[0206] Next, after having etched the conductive layer, the
etching resist is peeled off (removed) to form the pixel elec-
trode PX (step 709). As a result the TFT substrate 101 having
the arrangement as shown in FIG. 10A to FIG. 10C can be
obtained.

[0207] In the foregoing description of manufacturing
method, in step 708, when exposing the photosensitive resist,
a direct drawing exposure unit is used by way of example.
However, itis needless to say that in step 708, for example, the
photosensitive resist may be exposed using an exposure mask
created based on the layout data of the pixel electrode PX
updated in step 705.

[0208] When applying the arrangement in accordance with
the third preferred embodiment to the TFT substrate 101 to be
used in a large liquid crystal display device, for example, the
arrangement shown in FIG. 11A, the arrangement shown in
FIG. 11B, and the arrangement shown in FIG. 11C may be
found coexisting in one single TFT substrate 101. By forming
as such arrangements, the uneven image quality (brightness
unevenness) within one single display area of one liquid
crystal display device may be decreased.

[0209] When applying the arrangement of the second pre-
ferred embodiment to the TFT substrate 101 to be used in a
smaller liquid crystal display device, for example each TFT
substrate 101 will have a slightly different arrangement such
that one TFT substrate 101 cut out from a certain area of the
mother glass S may have the arrangement as shown in FIG.
11B, while another TFT substrate 101 cut out from another
certain area may have the arrangement as shown in FIG. 11C,
and so on. By forming as such arrangements, the individual
variability of image quality in plural liquid crystal display
devices manufactured by using the TFT substrates 101 cut out
from one single mother glass 5 may also be decreased.

[0210] TItis true that the plan shape of the source electrode
SD2 in the TFT substrate 101 in accordance with the third
preferred embodiment may be such that the overlap region
overlapping with the semiconductor layer SC may be of
L-shape. In this case by manufacturing the TFT substrate 101
according to the procedure shown in FIG. 12, the wiring
capacitance C; in each pixel will be constant even when the
width of the scan signal line GL changes, and the channel
width and the channel length also will be constant.

[0211] Inaddition, the concept in accordance with the third
preferred embodiment may be applied to the drain electrode
SD1, when the plan shape thereof'is of U-shape.

[0212] Now referring to FIG. 13, there is shown a sche-
matic plan view illustrating a variation of the TFT substrate in
accordance with the third preferred embodiment.
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[0213] In the first to third preferred embodiments, the
examples described is that the source electrode SD2 has a
region which is not overlapped with the scan signal line GL,
when viewing in plan view, the source electrode SD2 and the
pixel electrode PX are connected in the non-overlap region
with the scan signal line GL. This is because when forming
the pixel electrode PX in the conventional, common TFT
substrates, the pixel electrode PX is shaped so as not to
overlap in plan view with the scan signal line GL connected to
the gate of the TFT having the source electrode SD2 con-
nected to the pixel electrode PX.

[0214] However, as in the TEFT substrate 101 in accordance
with the third preferred embodiment, when a part of the pixel
electrode PX is formed so as to overlap, when viewing in plan
view, with the scan signal line GL connected to the gate of the
TFT having the source electrode SD2 connected to the pixel
electrode PX, as shown in FIG. 13, a through hole TH is
provided in the overlap region overlapping with the scan
signal line GL to allow connecting the source electrode SD2
to the pixel electrode PX. In this manner the number of
aperture can be increased.

[0215] In case of the TFT substrate 101 as shown in FIG.
13, the second wiring capacitance C g, may be changed by
enlarging or shrinking the dimension in x direction of the
overlap region in the pixel electrode PX overlapping with the
scan signal line GL when viewing in plan view.

[0216] Although the present invention has been described
with reference to the preferred embodiments, by way of
example, itis to be understood that the present invention is not
considered to be limited to these embodiments herein given
but may be modified without departing from the spirit and
scope thereof.

[0217] For example, in the first to third preferred embodi-
ments, the TFT substrate 101 having a pixel arrangement as
shown in FIG. 3A to FIG. 3C has been described, the present
invention is not limited thereto and may be applied to any TFT
substrate having the TFTs of the arrangement as described in
these embodiments.

[0218] When applying the present invention, not only any
one arrangement from within those described in the first to
third preferred embodiments may be used but a combination
thereof, such as a combination of the arrangements of first and
third embodiments, may also be applied as well.

[0219] Although in the first to third preferred embodiments
aTFT substrate used for the liquid crystal display panel ofthe
vertical electrolytic driving type has been described in which
the pixel electrode PX is provided on the TFT substrate 101,
and the opposing electrode CT is provided on the opposing
substrate 102, the present invention is not limited thereto, and
the pixel electrode PX and the opposing electrode CT may be
both provided in the same TFT substrate 101.

[0220] Although in the first to third preferred embodiments
aTFT substrate used in a liquid crystal display panel has been
described, the present invention is not limited thereto, and
may be equally applied to a TFT substrate used in a display
panel of a light emitting display using an organic EL.

What is claimed is:

1. A display device comprising a display panel having a
plurality of scan signal lines, a plurality of video signal lines
which sterically intersect the plurality of scan signal lines, a
plurality of TFTs placed in a matrix structure, and a plurality
of pixel electrodes,

wherein the TFT has a scan signal line, a semiconductor

layer disposed on a region overlapping with the scan



US 2008/0225195 Al

signal line when viewing in plan view from the top
through an insulation layer, a drain electrode branched
from a video signal line to be connected to a drain region
of the semiconductor layer, and a source electrode to be
connected to a source region of the semiconductor layer
and to a pixel electrode;

wherein when the width of the scan signal line in the region

to place one TFT of the plurality of TFTs is different
from the width of the scan signal line in the region to
place another TFT of the plurality of TFTs which is
different from the one TFT, the channel width and the
channel length in the one TFT is almost equal to the
channel width and the channel length in the another TFT;
and

the surface area of the region of the source electrode of the

2.

one TFT overlapping with the scan signal line when
viewing in plan view from the top is almost equal to the
surface area of the overlap region of the source electrode
of'the another TFT overlapping with the scan signal line
when viewing in plan view from the top.
The display device according to claim 1,

wherein the plan size of the region of the source electrode

of the one TFT overlapping with the scan signal line is
almost equal to the plan size of the region of the source
electrode of the another TFT overlapping with the scan
signal line;

the extending direction of the part connecting the contact

3.

area of the drain electrode of the one TFT to the drain
region with the video signal line is different from the
extending direction of the part connecting the contact
area of the drain electrode of the another TFT to the drain
area with the video signal line.

The display device according to claim 1,

wherein the source electrode is overlapped with the scan

signal line when viewing in plan view from the top
between the part contacting to the source region of the
semiconductor layer and the part contacting to the pixel
electrode, and has a part branched from the extending
direction of the source electrode connecting the part in
contact with the source region of the semiconductor
layer with the part in contact with the pixel electrode;

the surface area of the region of the branched part of the

source electrode of the one TFT overlapping with the
scan signal line when viewing in plan view from the top
is different from the surface area of the region of the
branched part of the source electrode of the another TFT
overlapping with the scan signal line when viewing in
plan view from the top;

and the surface area of the entire part of the source elec-

4.

trode of the one TFT overlapping with the scan signal
line when viewing in plan view from the top is almost
equal to the surface area of the entire part of the source
electrode of the another TFT overlapping with the scan
signal line.

A display device comprising a display panel having a

plurality of scan signal lines, a plurality of video signal lines
sterically intersecting with the plurality of scan signal lines, a
plurality of TFTs placed in a matrix structure, and a plurality
of pixel electrodes,

wherein the TFT has a scan signal line, a semiconductor

layer placed on an insulation layer and overlapping with
the scan signal line when viewing in plan view from the
top, a drain electrode branched from a video signal line
to be connected to the drain region of the semiconductor
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layer, and a source electrode to be connected to the
source region of the semiconductor layer and the pixel
electrode;

the pixel electrode has a part overlapping with the scan
signal line when viewing in plan view from the top, to
whichis connected the gate of the TFT having the source
electrode connected to the pixel electrode;

when the width of the scan signal line in the region to place
one TFT among the plurality of TFTs is different from
the width of the scan signal line in the region to place
another TFT which is different from the one TFT, the
surface area of the region of the pixel electrode to be
connected to the source electrode of the one TFT over-
lapping with the scan signal line when viewing in plan
view from the top is different from the surface area of the
region of the pixel electrode to be connected to the
source electrode of the another TFT overlapping with
the scan signal line viewing in plan view from the top.

5. The display device according to claim 4,

wherein the sum of the wiring capacitance generated
between the source electrode of the one TFT and the
scan signal line and the wiring capacitance generated
between the pixel electrode to be connected to the source
electrode and the scan signal line is almost equal to the
sum of the wiring capacitance generated between the
source electrode of the another TFT and the scan signal
line and the wiring capacitance generated between the
pixel electrode to be connected to the source electrode
and the scan signal line.

6. The display device according to claim 4,

wherein the source electrode and the pixel electrode of the
TFT is connected to the scan signal line in the region
overlapping with the scan signal line when viewing in
plan view from the top.

7. The display device according to claim 5,

wherein the source electrode and the pixel electrode of the
TFT is connected to the scan signal line in the region
overlapping with the scan signal line when viewing in
plan view from the top.

8. A manufacturing method of a display device, for forming
on a surface of an insulation substrate, a plurality of scan
signal lines, a plurality of video signal lines which sterically
intersect with the plurality of scan signal lines, a plurality of
TFTs which are placed in a matrix structure, and a plurality of
pixel electrodes, the method comprising the process steps of:

first process step of forming the plurality of scan signal
lines;

second process step of measuring the width of the plurality
of scan signal lines formed in the first process step in the
vicinity of the region in which the plurality of TFTs are
placed;

third process step of determining the position of forming
the semiconductor layer of the TFT, the size and the
position of forming the video signal and the drain elec-
trode to be connected to the drain region of the semicon-
ductor layer of the TFT, and the size and the position of
forming the source electrode to be connected to the
source region of the semiconductor layer of the TFT,
based on the measurement result of the second process
step;

fourth process step of forming a first insulation layer after
the second process step;
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fifth process step of forming the semiconductor layer of the
TFT at the position determined in the third process step,
after the fourth process step;

sixth process step of forming the video signal line and the
drain electrode and the source electrode of the size deter-
mined in the third process step at the position deter-
mined in the third process step, after the fifth process
step;

seventh process step of forming a second insulation layer
after the sixth process step; and

eighth process step of forming the pixel electrode to be
connected to the source electrode, after the seventh pro-

cess step,
wherein the third process step determines the size and
forming position of the drain electrode and the source
electrode, without regard of the width of the scan signal
line, such that the surface area of the region of the source
electrode of each TFT overlapping with the scan signal
line is equally formed, and such that the channel width
and the channel length of each TFT are equally formed.
9. A manufacturing method of a display device, for forming
on a surface of an insulation substrate, a plurality of scan
signal lines, a plurality of video signal lines which sterically
intersect with the plurality of scan signal lines, a plurality of
TFTs which are placed in a matrix structure, and a plurality of
pixel electrodes, the method comprising the process steps of:

first process step of forming the plurality of scan signal
lines;

second process step of forming a first insulation layer after
the first process step;

third process step of forming the semiconductor layer of
the TFT after the second process step;

fourth process step of measuring the distance from one
edge of the scan signal line to the semiconductor layer
after the third process step;

fifth process step of determining the size of source elec-
trode to be connected to the source region of the semi-
conductor layer of the TFT, based on the measurement
result of the fourth process step;

sixth process step of forming the source electrode of the
size determined in the fifth process step, the plurality of
video signal lines, and the drain electrode to be con-
nected to the drain region of the semiconductor layer of
the TFT, after the fourth process step and the fifth pro-
cess step;

seventh process step of forming a second insulation layer
after the sixth process step; and

eighth process step of forming the pixel electrode to be
connected to the source electrode after the seventh pro-
cess step;

wherein the size of the source electrode is determined the
fifth process step by providing a part which overlaps
with the scan signal line and is branched from the
extending direction of the source electrode connecting
the part in contact with the source region of the semi-
conductor layer with the part connecting to the pixel
electrode, between the part in contact with the source
region of the scan signal line and the part connecting to
the pixel electrode in the each source electrode, so as to
narrow the surface area of the branching part when the
distance from one edge of the scan signal line to the
semiconductor layer is longer, or so as to enlarge the
surface area of the branching part when the distance
from one edge of the scan signal line to the semiconduc-
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tor layer is shorter, in order to evenly form the plan
surface area of the region overlapping each source elec-
trode with each scan signal line when viewing in plan
view from the top.

10. A manufacturing method of a display device, for form-
ing on a surface of an insulation substrate, a plurality of scan
signal lines, a plurality of video signal lines which sterically
intersect with the plurality of scan signal lines, a plurality of
TFTs which are placed in a matrix structure, and a plurality of
pixel electrodes, the method comprising the process steps of:

first pixel electrode of forming the plurality of scan signal
lines;

second process step of forming a first insulation layer;

third process step of forming the semiconductor layer of
the TFT after the second process step;

fourth process step of forming a drain electrode to be
connected to the drain region of the semiconductor layer
of the TFT and to the video signal line, and a source
electrode to be connected to the source region of the
semiconductor layer of the TFT, after the third process
step;

fifth process step of measuring the surface area of the
region of the source electrode overlapping with the scan
signal line when viewing in plan view from the top after
the fourth process step;

sixth process step of determining the plan size of the region
of a pixel electrode to be connected to the source elec-
trode overlapping on the plan with the scan signal line to
which the gate of the TFT having the source electrode to
be connected to the pixel electrode is connected, based
on the measurement result of the fifth process step;

seventh process step of forming a second insulation layer
after the fifth process step and the sixth process step; and

eighth process step of forming the pixel electrode of the
size determined in the sixth process step, after the sev-
enth process step;

wherein the plan size of the pixel electrode is determined in

the sixth process step so as to narrow the surface area of
the plan region of the pixel electrode to be connected to
the source electrode overlapping with the scan signal
line when the surface area of the plan region of the
source electrode overlapping with the scan signal line is
wider, and so as to enlarge the surface area of the plan
region of the pixel electrode to be connected to the
source electrode overlapping with the scan signal line
when the surface area of the plan region of the source
electrode overlapping with the scan signal line is nar-
rower.

11. A display device comprising a display panel having a
plurality of scan signal lines, a plurality of video signal lines
which sterically intersect the plurality of scan signal lines, a
plurality of TFTs placed in a matrix structure, and a plurality
of pixel electrodes,

wherein the TFT has a scan signal line, a semiconductor

layer disposed on a region overlapping with the scan
signal line when viewing in plan view from the top
through an insulation layer, a drain electrode branched
from a video signal line to be connected to a drain region
of the semiconductor layer, and a source electrode to be
connected to a source region of the semiconductor layer
and to a pixel electrode;

wherein when the width GLW1 of the scan signal line in the

region to place one TFT of the plurality of TF T's is larger
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than the width GLW?2 of the scan signal line in the region
to place another TFT of the plurality of TFTs which is
different from the one TFT,

the channel width and the channel length in the one TFT is

almost equal to the channel width and the channel length
in the another TFT; and

when the length in the extending direction of the source

electrode of the region overlapping the source electrode
with the scan signal line, when viewing in plan view
from the top, of the one TFT is designated to as L1, and
the length in the extending direction of the source elec-
trode of'the region overlapping the source electrode with
the scan signal line, when viewing in plan view from the
top, of the another TFT is designated to as L2, then

L1/GW1<L2/GW2.

12. A display device comprising a display panel having a
plurality of scan signal lines, a plurality of video signal lines
which sterically intersect the plurality of scan signal lines, a
plurality of TFTs placed in a matrix structure, and a plurality
of pixel electrodes,

wherein the TFT has a scan signal line, a semiconductor

layer disposed on a region overlapping with the scan
signal line when viewing in plan view from the top
through an insulation layer, a drain electrode branched
from a video signal line to be connected to a drain region
of the semiconductor layer, and a source electrode to be
connected to a source region of the semiconductor layer
and to a pixel electrode;

wherein when the width GLW1 of the scan signal line in the

region to place one TFT of the plurality of TFTs is
narrower than the width GLW2 of the scan signal line in
the region to place another TFT of the plurality of TFTs
which is different from the one TFT,

the channel width and the channel length in the one TFT is

almost equal to the channel width and the channel length
in the another TFT; and

when the length in the extending direction of the source

electrode of the region overlapping the source electrode
with the scan signal line, when viewing in plan view
from the top, of the one TFT is designated to as L1, and
the length in the extending direction of the source elec-
trode of the region overlapping the source electrode with
the scan signal line, when viewing in plan view from the
top, of the another TFT is designated to as L2, then

L1/GW1>L2/GW2.

13. A display device comprising a display panel having a
plurality of scan signal lines, a plurality of video signal lines
which sterically intersect the plurality of scan signal lines, a
plurality of TFTs placed in a matrix structure, and a plurality
of pixel electrodes,
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wherein the TFT has a scan signal line, a semiconductor
layer disposed on a region overlapping with the scan
signal line when viewing in plan view from the top
through an insulation layer, a drain electrode branched
from a video signal line to be connected to a drain region
of the semiconductor layer, and a source electrode to be
connected to a source region of the semiconductor layer
and to a pixel electrode;

wherein when the width GLW1 of the scan signal line in the
region to place one TFT of the plurality of TFT's is larger
than the width GLW2 of the scan signal line in the region
to place another TFT of the plurality of TFTs which is
different from the one TFT,

the channel width and the channel length in the one TFT is
almost equal to the channel width and the channel length
in the another TFT;

wherein the source electrode has a region overlapping with
the scan signal line in plan view and branched from the
extending direction of the source electrode to connect
the part in contact with the source region of the semi-
conductor layer and the part in contact with the pixel
electrode, between the part in contact with the source
region of the semiconductor layer and the part in contact
with the pixel electrode;

wherein when the length of the branched part of the source
electrode of the one TFT is designated to as SGS1, and
the length of the branched part of the source electrode of
the another TFT is designated to as SGS2, then

SGS1<SGS2.

14. The display device according to claim 1,

wherein the display panel is a liquid crystal display panel
having liquid crystal encapsulated between two sub-
strates.

15. The display device according to claim 4,

wherein the display panel is a liquid crystal display panel
having liquid crystal encapsulated between two sub-
strates.

16. The display device according to claim 11,

wherein the display panel is a liquid crystal display panel
having liquid crystal encapsulated between two sub-
strates.

17. The display device according to claim 12,

wherein the display panel is a liquid crystal display panel
having liquid crystal encapsulated between two sub-
strates.

18. The display device according to claim 13,

wherein the display panel is a liquid crystal display panel
having liquid crystal encapsulated between two
substrates.
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