
DESCRIPTION 

TITLE OF INVENTION 

Liquid Crystal Display Panel 

5 TECHNICAL FIELD 

The present invention relates to a liquid crystal display panel. 

BACKGROUND ART 

A liquid crystal display panel has a display region. In this display region, 

usually a plurality of pixels are arranged. Further, in order to control the state of 

10 application of a voltage to a liquid crystal layer for each pixel, a thin film transistor is 

generally arranged at each pixel. 

Japanese Patent Laying-Open No. 2001-33822 (PTD 1) discloses in Fig. 2 a 

configuration of a thin film transistor in which two gate electrodes are arranged 

between a source electrode and a drain electrode. Above two locations along an 

15 extending semiconductor layer, the gate electrodes are arranged, respectively, and the 

source electrode and the drain electrode are connected, respectively, to one end and the 

opposite end of the semiconductor layer. In the semiconductor layer, a portion located 

below each gate electrode is a channel region. In order to prevent a phenomenon that 

leakage current is caused by light entering the channel region, a light shielding film is 

20 formed to contact a surface of a substrate. According to PTD 1, the light shielding 

film is made of a metal such as Mo, Ta, Al, Cr, or the like, or an alloy thereof. 

CITATION LIST 

PATENT DOCUMENT 

PTD 1: Japanese Patent Laying-Open No. 2001-33822 

25 SUMMARY OF INVENTION 

TECHNICAL PROBLEM 

In plan view, the light shielding film covers not only a projection region of the 

surface of the substrate, namely a region corresponding to the gate electrode's 

projection on the surface of the substrate, but also a region around the projection region. 
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5 

Here, regions in the semiconductor layer that are located on lateral sides, respectively, 

of the gate electrode's projection region therein are called source region and drain 

region, respectively. Then, both the source region and the drain region as well as the 

gate electrode are covered with the light shielding film on the substrate side. 

In the case where two gate electrodes are arranged between a source electrode 

and a drain electrode, a region under each gate electrode is a channel region, and 

therefore channel regions are present at two locations, respectively. In this case, as 

shown in Fig. 18, one light shielding film 110 covers these two channel regions 

together. In Fig. 18, a semiconductor layer S includes regions covered with gate 

10 electrodes 9 respectively and these regions are channel regions. A cross section cut 

along a line XIX-XIX and viewed in the direction of the arrows in Fig. 18 is shown in 

Fig. 19. In semiconductor layer S, a portion in which a source region Sa, a channel 

region Sb, a drain region Sc, a source region Sd, a channel region Se, and a drain region 

Sf are located in this order is wholly covered with one light shielding film 110. This 

15 design where light shielding film 110 is arranged to cover these regions together is 

made as a matter of course for the sake of saving space. 

However, in such a case where a plurality of channel regions are covered 

together by one light shielding film 110, a large parasitic capacitance is newly 

generated between the source region and light shielding film 10 and between the drain 

20 region and light shielding film 110 because light shielding film 110 is electrically 

conductive, which influences a plurality of channel regions. 

In addition to the example of the two-dimensional layout shown in Fig. 18, a 

modification as shown in Fig. 20 is also possible. In the case of the example shown in 

Fig. 20, the light shielding film is not arranged to completely follow the route along 

25 which the semiconductor layer extends. In contrast to the semiconductor layer 

extending in the form of a detour, the light shielding film extends in the form of a 

shortcut. Even if this two-dimensional layout is employed, a plurality of channel 

regions covered together by one light shielding film is still accompanied by a similar 

problem that a new large parasitic capacitance is generated between the source region 
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and light shielding film I 0 and between the drain region and the light shielding film, 

which influences a plurality of channel regions. 

While the description given above is of an example where two gate electrodes 

are arranged between the source electrode and the drain electrode, the same result 

5 occurs as well to the case where three or more gate electrodes are arranged between the 

source electrode and the drain electrode. 

In view of the above, an object of the present invention is to provide a liquid 

crystal display panel having a structure in which a plurality of gate electrodes are 

arranged on a continuous semiconductor layer and still capable of suppressing increase 

10 of a parasitic capacitance between a source region and a drain region. 

SOLUTION TO PROBLEM 

In order to achieve the above object, a liquid crystal display panel of the present 

invention includes: a first transparent substrate having a main surface which includes a 

display region having a plurality of pixels; a second transparent substrate arranged 

15 opposite to the main surface in at least a region including the display region; and a 

liquid crystal layer arranged to be sandwiched between the first transparent substrate 

and the second transparent substrate. Thin film transistors associated with the 

plurality of pixels respectively are provided in the main surface. The thin film 

transistors each include, in order of closeness to the first transparent substrate: a base 

20 insulating film covering at least a part of the main surface; a semiconductor layer 

extending linearly at least from a first portion to a second portion in plan view to cover 

a part of the base insulating film; a gate insulating film covering at least a part of the 

semiconductor layer; a source electrode electrically connected, in the first portion, to 

the semiconductor layer; a drain electrode electrically connected, in the second portion, 

25 to the semiconductor layer; and gate electrodes arranged at two or more locations, 

respectively, to cover the semiconductor layer with the gate insulating film interposed 

therebetween, the two or more locations being located along a path extending along the 

semiconductor layer from the first portion to the second portion in plan view. A light 

shielding film is arranged between the base insulating film and the first transparent 
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substrate to cover each projection region of the main surface, the projection region 

being a region corresponding to projection of the gate electrode on the main surface. 

The light shielding film is arranged in the form of a plurality of light shielding film 

elements separated from each other in plan view, the light shielding film elements each 

5 covering one or more of projection regions of the gate electrodes. 

ADVANTAGEOUS EFFECTS OF INVENTION 

In accordance with the present invention, the light shielding film is arranged in 

the form of a plurality of light shielding film elements separated from each other, and 

each light shielding film element covers the channel region from below. Therefore, in 

10 a structure in which a plurality of gate electrodes are arranged on a continuous 

semiconductor layer, increase of a parasitic capacitance between the source region and 

the drain region sandwiching each channel region therebetween can be suppressed. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. I is a cross-sectional view of a liquid crystal display panel in a first 

15 embodiment of the present invention. 

Fig. 2 is a perspective view of only a first transparent substrate removed from 

the liquid crystal display panel in the first embodiment of the present invention. 

Fig. 3 is a partial enlarged perspective view of the first transparent substrate of 

the liquid crystal display panel as well as structures formed on a surface of the substrate 

20 in the first embodiment of the present invention. 

Fig. 4 is a partial plan view of the liquid crystal display panel in the first 

embodiment of the present invention. 

Fig. 5 is a cross-sectional view cut along a line V-V and viewed in the direction 

of arrows in Fig. 4. 

25 Fig. 6 is a partial plan view of a modification of the liquid crystal display panel 

in the first embodiment of the present invention. 

Fig. 7 is a partial plan view of a liquid crystal display panel in a second 

embodiment of the present invention. 

Fig. 8 is a partial plan view of a modification of the liquid crystal display panel 
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in the second embodiment of the present invention. 

Fig. 9 is a partial plan view of a liquid crystal display panel in a third 

embodiment of the present invention. 

Fig. 10 is a partial plan view of a modification of the liquid crystal display panel 

5 in the third embodiment of the present invention. 

Fig. 11 is a partial plan view of another modification of the liquid crystal 

display panel in the third embodiment of the present invention. 

Fig. 12 is a partial plan view of a liquid crystal display panel in a fourth 

embodiment of the present invention. 

10 Fig. 13 is a partial plan view of a first modification of the liquid crystal display 

panel in the fourth embodiment of the present invention. 

Fig. 14 is a partial plan view of a second modification of the liquid crystal 

display panel in the fourth embodiment of the present invention. 

Fig. 15 is a partial plan view of a liquid crystal display panel in a fifth 

15 embodiment of the present invention. 

20 

Fig. 16 is a partial plan view of a first modification of the liquid crystal display 

panel in the fifth embodiment of the present invention. 

Fig. 17 is a partial plan view of a second modification of the liquid crystal 

display panel in the fifth embodiment of the present invention. 

Fig. 18 is a partial plan view of a liquid crystal display panel according to a 

conventional art. 

Fig. 19 is a cross-sectional view cut along a line XIX-XIX and viewed in the 

direction of arrows in Fig. 18. 

Fig. 20 is a partial plan view of a modification of the liquid crystal display panel 

25 according to the conventional art. 

DESCRIPTION OF EMBODIMENTS 

First Embodiment 

Referring to Figs. 1 to 5, a liquid crystal display panel in a first embodiment of 

the present invention will be described. As shown in Fig. 1, liquid crystal display 
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panel 101 in the present embodiment includes a first transparent substrate 201, a second 

transparent substrate 202, and a liquid crystal layer 203. First transparent substrate 

201 and second transparent substrate 202 are glass substrates. Liquid crystal layer 

203 is surrounded by a seal member 204. In Fig. 1, structures formed in the surfaces 

5 of first transparent substrate 201 and the second transparent substrate are not shown. 

Fig. 2 shows a perspective view of only first transparent substrate 201 removed 

from liquid crystal display panel 101. Fig. 2 shows a conceptual region defined in a 

main surface 201 u of first transparent substrate 201. Here, a display region 1 is 

defined in a part of main surface 201 u. Display region 1 is partitioned into a plurality 

10 of pixels 2. Actually, when liquid crystal display panel 101 is fabricated, a variety of 

structures are formed in main surface 201 u of first transparent substrate 201. 

First transparent substrate 201 and the structures formed in its surface are 

roughly shown in Fig. 3. In main surface 201 u, a plurality of source lines 13 are 

disposed in parallel with each other. A plurality of gate lines 14 are disposed 

15 perpendicularly to a plurality of source lines 13. A substantially rectangular region 

enclosed by two source lines 13 and two gate lines 14 is one pixel 2. In the vicinity of 

an intersection of source line 13 and gate line 14, a thin film transistor 3 is formed. A 

plan view of thin film transistor 3 and its vicinity is shown in Fig. 4. Fig. 4 shows, as 

an example of thin film transistor 3, an example of the so-called dual U-shape form. 

20 "Dual" means a type having two gate electrodes. As shown in Fig. 4, semiconductor 

layer 5 extends in a U-shape form from a first portion 51 to a second portion 52. A 

cross section cut along a line V-V and viewed in the direction of the arrows in Fig. 4 is 

shown in Fig. 5. 

Liquid crystal display panel 101 in the present embodiment includes first 

25 transparent substrate 201 having main surface 20lu which includes display region 1 

having a plurality of pixels 2, second transparent substrate 202 arranged opposite to 

main surface 201 u in at least a region including display region 1, and liquid crystal 

layer 203 arranged to be sandwiched between first transparent substrate 201 and second 

transparent substrate 202. In main surface 201 u, thin film transistors 3 associated with 
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a plurality of pixels 2, respectively, are disposed. As shown in Figs. 4 and 5, thin film 

transistors 3 each include, in order of closeness to first transparent substrate 201: a base 

insulating film 4 covering at least a part of main surface 201 u; a semiconductor layer 5 

extending linearly at least from first portion 51 to second portion 52 in plan view to 

5 cover a part of base insulating film 4; a gate insulating film 6 covering at least a part of 

semiconductor layer 5; a source electrode 7 electrically connected, in first portion 51, to 

semiconductor layer 5; a drain electrode 8 electrically connected, in second portion 52, 

to semiconductor layer 5; and gate electrodes 9 arranged at two or more locations, 

respectively, to cover semiconductor layer 5 with gate insulating film 6 interposed 

10 therebetween, the two or more locations being located along a path extending along 

semiconductor layer 5 from first portion 51 to second portion 52 in plan view. A light 

shielding film 11 is arranged between base insulating film 4 and first transparent 

substrate 201 to cover each projection region 10 of main surface 20lu, which is a 

region corresponding to projection of gate electrode 9 on main surface 201 u. Light 

15 shielding film 11 is arranged in the form of a plurality of light shielding film elements 

12 separated from each other in plan view, and light shielding film elements 12 each 

cover one or more projection regions 10 of gate electrodes 9. 

In Fig. 5, the components have respective lengths which are relatively made 

longer or shorter for the sake of convenience of the description. This is particularly 

20 applied to the lateral length. In Fig. 5, source line 13 and gate line 14 are not shown. 

While Fig. 4 also shows a contact 15 provided for electrical connection to a pixel 

electrode, the pixel electrode is not shown. Contact 15 is not shown in Fig. 5. As 

shown in Figs. 4 and 5, thin film transistor 3 includes two gate electrodes 9 along one 

semiconductor layer 5. Gate electrode 9 is a part of gate line 14. Gate line 14 

25 includes a portion overlapping semiconductor layer 5 and this portion serves as gate 

electrode 9. 

In semiconductor layer 5, a portion located in a projection region 10 of gate 

electrode 9 is a channel region. The fact that light shielding film element 12 covers 

projection region 10 means, in other words, light shielding film element 12 covers the 
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channel region from below. 

In the present embodiment, rather than the configuration in which all of a 

plurality of channel regions in thin film transistor 3 are covered by one light shielding 

film 11 from below, the configuration is given in which light shielding film 11 is 

5 arranged in the form of a plurality of light shielding film elements 12 and each light 

shielding film element 12 covers a channel region from below. Therefore, in the 

structure where a plurality of gate electrodes are arranged on a continuous 

semiconductor layer, increase of a parasitic capacitance between a source region and a 

drain region sandwiching each channel region therebetween can still be suppressed. 

10 Fig. 6 shows a plan view of a modification of thin film transistor 3 included in 

the liquid crystal display panel of the present embodiment, specifically an example of 

the so-called dual L-shape form. As shown in Fig. 6, semiconductor layer 5 extends 

in the shape of L from first portion 51 to second portion 52. In the example shown in 

Fig. 6, a gate branch line 16 branches from a location along gate line 14, and a part of 

15 gate branch line 16 overlaps semiconductor layer 5 to serve as gate electrode 9. In the 

example of Fig. 6, thin film transistor 3 also includes two gate electrodes 9 at respective 

locations along one semiconductor layer 5. 

In this modification as well, light shielding film 11 is arranged in the form of a 

plurality of light shielding film elements 12 and each light shielding film 12 covers a 

20 channel region from below, and therefore, the above-described effects can be achieved. 

Second Embodiment 

Referring to Fig. 7, a liquid crystal display panel in a second embodiment of the 

present invention will be described. Basically, the liquid crystal display panel in the 

present embodiment is configured similarly to that described in connection with the 

25 first embodiment, except for the configuration of the thin film transistor. In the 

subsequent embodiments each, it is only the configuration of the thin film transistor 

that is distinguished from other embodiments. Therefore, in connection with the 

following embodiments each, the description is focused especially on the thin film 

transistor. 

- 8 -



Thin film transistor 3 included in the liquid crystal display panel of the present 

embodiment is the so-called dual I-shape form. As shown in Fig. 7, semiconductor 

layer 5 extends from first portion 51, which is at a location overlapping source line 13, 

to some extent while overlapping source line 13, bends 90° to extend in parallel with 

5 gate line 14, and eventually reaches second portion 52. A gate branch line 17 

branches from a location along gate line 14. Gate branch line 17 bends to extend in 

parallel with gate line 14 and crosses source line 13. Gate line 14 includes a portion 

overlapping semiconductor layer 5 and gate branch line 17 includes a portion 

overlapping semiconductor layer 5. These portions serve as gate electrodes 9. Thus, 

10 this thin film transistor 3 includes, as shown in Fig. 7, two gate electrodes 9 

overlapping source line 13. Semiconductor layer 5 includes portions located directly 

below these gate electrodes 9 and these portions correspond to channel regions, 

respectively. 

Features such as the feature that light shielding film 11 is arranged in the form 

15 of a plurality of light shielding film elements 12 is similar to the one described above in 

connection with the first embodiment. 

This embodiment also provides a configuration in which light shielding film 11 

is arranged in the form of a plurality of light shielding film elements 12 and light 

shielding film elements 12 each cover a channel region from below, and can therefore 

20 achieve the above-described effects. 

Fig. 8 shows a modification of thin film transistor 3 included in the liquid 

crystal display panel of the present embodiment, specifically an example of the so­

called dual I-shape form. Semiconductor layer 5 extends from first portion 51, which 

is at a location overlapping source line 13, in parallel with gate line 14 to eventually 

25 reach second portion 52. Gate branch lines 16 branch respectively from two locations 

along gate line 14. Each gate branch line 16 includes a portion overlapping 

semiconductor layer 5, and this portion serves as gate electrode 9. Thus, this thin film 

transistor 3 includes, as shown in Fig. 8, two gate electrodes 9 at respective locations 

that do not overlap source line 13 so that the gate electrodes are arranged in parallel 
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5 

with gate line 14. Semiconductor layer 5 includes portions located directly below 

these gate electrodes 9, and these portions correspond to channel regions, respectively. 

This modification can also achieve the above-described effects. 

Third Embodiment 

Referring to Fig. 9, a liquid crystal display panel in a third embodiment of the 

present invention will be described. Thin film transistor 3 included in the liquid 

crystal display panel of the present embodiment is the so-called triple form. 

Semiconductor layer 5 extends from first portion 51, which is at a location overlapping 

source line 13, to some extent while overlapping source line 13, then bends 90°, and 

10 eventually reaches second portion 52. As shown in Fig. 9, a gate branch line 16 

branches on one side from gate line 14, and a gate branch line 17 branches on the other 

side therefrom. Gate branch line 17 bends 90° to cross source line 13. Gate line 14 

includes a portion overlapping semiconductor layer 5 to serves as a gate electrode, and 

gate branch lines 16, 17 include respective portions overlapping semiconductor layer 5 

15 to serve as gate electrodes 9. Accordingly, as shown in Fig. 9, this thin film transistor 

3 includes two gate electrodes 9 at respective locations overlapping source line 13, as 

well as one gate electrode 9 at a location which does not overlap source line 13. Thus, 

thin film transistor 3 of the liquid crystal display panel in the present embodiment 

includes three gate electrodes 9 in total. Semiconductor layer 5 includes portions 

20 located directly below these gate electrodes 9, and these portions correspond to channel 

regions, respectively. 

The present embodiment can also achieve the effects described above in 

connection with the first embodiment. 

A configuration as shown in Fig. 10 is also possible as a modification. In this 

25 example as well, thin film transistor 3 includes three gate electrodes 9. Namely, thin 

film transistor 3 has three channel regions. In the example shown in Fig. 10, a light 

shielding film element 18 associated with two channel regions at respective locations 

overlapping source line 13 is a continuous integrated element. One channel region 

located closest to second portion 52 is at a location which does not overlap source line 

- 10 -



13, and a light shielding film element 12 covering this channel region is a separate and 

independent one. 

This modification may be slightly less effective relative to the example shown 

in Fig. 9, because two channel regions in the modification are covered with one light 

5 shielding film element 18 from below. In the example shown in Fig. 10, however, 

light shielding film 11 is also in the form of a plurality of light shielding film elements 

12, 18, and the light shielding film elements each cover the channel region from below. 

Therefore, as compared with the case where all channel regions belonging to one thin 

film transistor 3 are covered together by a single integrated light shielding film, the 

10 present modification is more effective in that it can suppress increase of a parasitic 

capacitance between a source region and a drain region sandwiching each channel 

region therebetween. 

A configuration shown in Fig. 11 is also possible as another modification. In 

this example as well, thin film transistor 3 includes three gate electrodes 9. Namely, 

15 thin film transistor 3 has three channel regions. In the example shown in Fig. 11, a 

light shielding film element 18 associated with one channel region at a location 

overlapping gate line 14 and one channel region at a location overlapping gate branch 

line 16 is a continuous integrated one. One channel region located closest to first 

portion 51 is at a location overlapping source line 13, and a light shielding film element 

20 12 covering this channel region is a separate and an independent one. 

This modification may be slightly less effective relative to the example shown 

in Fig. 9, because two channel regions in the modification are covered with one light 

shielding film element 18 from below. In the example shown in Fig. 11, however, 

light shielding film 11 is also in the form of a plurality of light shielding film elements 

25 12, 18, and the light shielding film elements each cover the channel region from below. 

Therefore, as compared with the case where all channel regions belonging to one thin 

film transistor 3 are covered together by a single integrated light shielding film, the 

present modification is more effective in that it can suppress increase of a parasitic 

capacitance between a source region and a drain region sandwiching each channel 
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region therebetween. 

From a comparison between the example shown in Fig. 10 and the example 

shown in Fig. 11, it is seen that the light shielding film element at the position 

relatively closer to drain electrode 8 is smaller in the example shown in Fig. 10, which 

5 means that the influence, on drain electrode 8, of a parasitic capacitance due to the light 

shielding film can be reduced, and the display quality at this pixel can be improved. 

Accordingly, when the priority is given to the display quality, the configuration shown 

in Fig. 10 is preferred, as specifically described in the following. 

In the liquid crystal display panel of the above embodiments each, preferably 

10 the light shielding film includes a first light shielding film element covering the 

projection region of the gate electrode located first closest to the second portion on the 

path, and a second light shielding film element covering the projection region of the 

gate electrode located second closest to the second portion on the path, and the first 

light shielding film element is arranged separately from the second light shielding film 

15 element. This configuration can be employed to reduce the influence, on the drain 

electrode, of a parasitic capacitance due to the light shielding film, and accordingly 

improve the display quality. 

Further, as shown in Figs. 4 to 9, preferably the light shielding film element is 

provided as a separate and independent element associated with one gate electrode. 

20 Namely, the light shielding film is preferably arranged in the form of a plurality of light 

shielding film elements individually separated from each other and associated with the 

gate electrodes on the path, respectively. This configuration can be employed to keep 

small a parasitic capacitance generated for the whole light shielding film. 

25 

Fourth Embodiment 

Referring to Fig. 12, a liquid crystal display panel in a fourth embodiment of the 

present invention will be described. Thin film transistor 3 included in the liquid 

crystal display panel of the present embodiment is the so-called triple form. 

Semiconductor layer 5 extends from first portion 51, which is at a location overlapping 

source line 13, to some extent along source line 13 while crossing gate line 14, then 
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bends 90° to extend in parallel with gate line 14, and eventually reaches second portion 

52. Semiconductor layer 5 includes a portion extending in parallel with gate line 14, 

and this portion of semiconductor layer 5 crosses two gate branch lines 16. In this 

example, thin film transistor 3 has three channel regions. These channel regions are 

5 covered from below separate light shielding film elements 12 spaced from each other in 

plan view. Each light shielding film element 12 covers one channel region from 

below. 

This embodiment can also achieve the effects as described above in connection 

with the first embodiment. 

10 Configurations as shown in Figs. 13 and 14 are also possible as modifications. 

In the examples shown in Figs. 13 and 14 as well, thin film transistor 3 includes three 

gate electrodes 9. Namely, thin film transistor 3 has three channel regions. 

The modifications shown in Figs. 13 and 14 respectively may be slightly less 

effective relative to the example shown in Fig. 12, because two of the three channel 

15 regions in the modifications are covered with one light shielding film element 18 from 

below. In the examples shown in Figs. 13 and 14, however, light shielding film 11 is 

also in the form of a plurality of light shielding film elements 12, 18, and the light 

shielding film elements each cover the channel region from below. Therefore, as 

compared with the case where all channel regions belonging to one thin film transistor 

20 3 are covered together by a single integrated light shielding film, the present 

modifications are more effective in that they can suppress increase of a parasitic 

capacitance between a source region and a drain region sandwiching each channel 

region therebetween. 

25 

Fifth Embodiment 

Referring to Fig. 15, a liquid crystal display panel in a fifth embodiment of the 

present invention will be described. Thin film transistor 3 included in the liquid 

crystal display panel of the present embodiment is the so-called triple form. 

Semiconductor layer 5 extends from first portion 51, which is at a location overlapping 

source line 13, to some extent along source line 13 while crossing gate line 14, then 
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bends away from source line 131 in the form ofU-shape, crosses again gate line 14, 

bends again in the form ofU-shape, and crosses gate line 14. This thin film transistor 

3 has no gate branch line. Semiconductor layer 5 extends in the form of S-shape so 

that it crosses gate line 14 at three locations, and gate line 14 thus includes three 

5 portions overlapping semiconductor layer 5 to serve as gate electrodes 9, respectively. 

Therefore, in this example, thin film transistor 3 has three channel regions. These 

channel regions are covered from below separate light shielding film elements 12 

spaced from each other in plan view. Each light shielding film element 12 covers one 

channel region from below. 

10 This embodiment can also achieve the effects as described above in connection 

with the first embodiment. 

Configurations as shown in Figs. 16 and 17 are also possible as modifications. 

In the examples shown in Figs. 16 and 17 as well, thin film transistor 3 includes three 

gate electrodes 9. Namely, thin film transistor 3 has three channel regions. 

15 The modifications shown in Figs. 16 and 17 respectively may be slightly less 

effective relative to the example shown in Fig. 15, because two of the three channel 

regions in the modifications are covered with one light shielding film element 18 from 

below. In the examples shown in Figs. 16 and 17, however, light shielding film 11 is 

also in the form of a plurality of light shielding film elements 12, 18, and the light 

20 shielding film elements each cover the channel region from below. Therefore, as 

compared with the case where all channel regions belonging to one thin film transistor 

3 are covered together by a single integrated light shielding film, the present 

modifications are more effective in that they can suppress increase of a parasitic 

capacitance between a source region and a drain region sandwiching each channel 

25 region therebetween. 

The liquid crystal display panel whose aperture ratio is to be increased may be 

as follows. 

In the liquid crystal display panel, preferably a gate line extending in a first 

direction and a source line extending in a second direction perpendicular to the first 
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direction and electrically connected to the source electrode are arranged in the main 

surface, the gate electrode is electrically connected with the gate line or is a part of the 

gate line, and the path at least partially overlaps the source line and at least one of the 

light shielding film elements is at a location overlapping the source line in plan view. 

5 The examples shown in Figs. 5 to 7 and Figs. 9 to 17 meet this condition. This 

configuration can be employed so that at least one of the light shielding film elements 

is at a location overlapping the source line, to thereby reduce the extent to which the 

aperture ratio is decreased by the light shielding film element per pixel as a whole, and 

accordingly improve the aperture ratio. Particularly in the examples shown in Figs. 7 

10 and 9 to 11, two light shielding film elements are at respective positions overlapping 

the source line, and accordingly, the extent to which the aperture ratio is decreased by 

the light shielding film elements can be reduced per pixel as a whole, which is effective 

in improving the aperture ratio. 

The liquid crystal display panel whose power consumption is to be reduced may 

15 be as follows. 

In the liquid crystal display panel, preferably a gate line extending in a first 

direction and a source line extending in a second direction perpendicular to the first 

direction and electrically connected to the source electrode are arranged in the main 

surface, the gate electrode is electrically connected with the gate line or is a part of the 

20 gate line, and the light shielding film elements are all arranged at respective positions 

that do not overlap the source line in plan view. The example shown in Fig. 8 meets 

this condition. This configuration can be employed so that none of the light shielding 

film elements overlaps the source line, to thereby reduce the load exerted on the source 

line, and reduce the power consumption per pixel as a whole. 

25 While the foregoing description in connection with each embodiment above has 

been given of the example where the number of the channel regions is two or three, the 

present invention is applicable as well to four or more channel regions. 

It should be construed that embodiments disclosed herein are by way of 

illustration in all respects, not by way of limitation. It is intended that the scope of the 
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present invention is defined by claims, not by the description above, and encompasses 

all modifications equivalent in meaning and scope to the claims. 

INDUSTRIAL APPLICABILITY 

The present invention is applicable to liquid crystal display panels. 

5 REFERENCE SIGNS LIST 

1 display region; 2 pixel; 3 thin film transistor; 4 base insulating film; S 

semiconductor layer; Sa, Sd source region; Sb, Se channel region; Sc, Sf drain region; 6 

gate insulating film; 7 source electrode; 8 drain electrode; 9 gate electrode; 10 

projection region; 11, 110 light shielding film; 12, 18 light shielding film element; 13 

10 source line; 14 gate line; l S contact; 16, 17 gate branch line; S l first portion; S2 second 

portion; 91 projection region; 201 first transparent substrate; 20lu main surface; 202 

second transparent substrate; 203 liquid crystal layer; 204 seal member 
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CLAIMS 

1. A liquid crystal display panel comprising: 

a first transparent substrate (201) having a main surface (201 u) which includes a 

5 display region (1) having a plurality of pixels (2); 

a second transparent substrate (202) arranged opposite to said main surface in at 

least a region including said display region; and 

a liquid crystal layer (203) arranged to be sandwiched between said first 

transparent substrate and said second transparent substrate, 

10 thin film transistors (3) associated with said plurality of pixels respectively 

15 

being provided in said main surface, 

said thin film transistors each including, in order of closeness to said first 

transparent substrate: 

a base insulating film ( 4) covering at least a part of said main surface; 

a semiconductor layer (5) extending linearly at least from a first portion 

( 51) to a second portion ( 52) in plan view to cover a part of said base insulating film; 

a gate insulating film ( 6) covering at least a part of said semiconductor 

layer; 

a source electrode (7) electrically connected, in said first portion, to said 

20 semiconductor layer; 

a drain electrode (8) electrically connected, in said second portion, to 

said semiconductor layer; and 

gate electrodes (9) arranged at two or more locations, respectively, to 

cover said semiconductor layer with said gate insulating film interposed therebetween, 

25 said two or more locations being located along a path extending along said 

semiconductor layer from said first portion to said second portion in plan view, 

a light shielding film (11) being arranged between said base insulating film and 

said first transparent substrate to cover each projection region of said main surface, said 

projection region being a region corresponding to projection of said gate electrode on 
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said main surface, and 

said light shielding film being arranged in the form of a plurality of light 

shielding film elements (12, 18) separated from each other in plan view, said light 

shielding film elements each covering one or more said projection regions of said gate 

5 electrodes. 

2. The liquid crystal display panel according to claim 1, wherein said light 

shielding film includes a first light shielding film element covering said projection 

region of said gate electrode located first closest to said second portion on said path, 

10 and a second light shielding film element covering said projection region of said gate 

electrode located second closest to said second portion on said path, and said first light 

shielding film element is arranged separately from said second light shielding film 

element. 

15 3. The liquid crystal display panel according to claim 1 or 2, wherein said 

20 

light shielding film is arranged in the form of a plurality of light shielding film 

elements individually separated from each other and associated with said gate 

electrodes on said path, respectively. 

4. The liquid crystal display panel according to any of claims 1 to 3, wherein 

a gate line ( 14) extending in a first direction and a source line ( 13) extending in 

a second direction perpendicular to said first direction and electrically connected to said 

source electrode are arranged in said main surface, 

said gate electrode is electrically connected with said gate line or is a part of 

25 said gate line, and 

said path at least partially overlaps said source line and at least one of said light 

shielding film elements is at a location overlapping said source line in plan view. 

5. The liquid crystal display panel according to any of claims 1 to 3, wherein 
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a gate line ( 14) extending in a first direction and a source line ( 13) extending in 

a second direction perpendicular to said first direction and electrically connected to said 

source electrode are arranged in said main surface, 

said gate electrode is electrically connected with said gate line or is a part of 

5 said gate line, and 

said light shielding film elements are all arranged at respective positions that do 

not overlap said source line in plan view. 
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