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BASIC-ABSTRACT: 

NOVELTY - An opening (13) is formed to a portion of a coloring layer (11) 
provided on a black matrix (12). A spacer (14) consisting of a photosensitive 
macromolecular material is formed on the opening. The color filter substrate 
has multiple colored layers formed on a transparent substrate. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for the liquid 
crystal display element manufacturing method. 

USE - For television, PC, word processor and office automation apparatus. 

ADVANTAGE - Enables high yield production at low cost as exposure mask is not 
required during spacer formation. The degradation of orientation film does not 
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filter substrate. 
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CLAIMS 

[Claim(s)] 

[Claim 1] On both sides of a liquid crystal layer, the placed opposite of a color filter substrate 

and the counter substrate is carried out in between. In the liquid-crystal-display element which 

has a black matrix between each coloring layer while this color filter substrate has the coloring 

layer of a plural color on a transparent base corresponding to a pixel field This coloring layer or 

this black matrix is a liquid-crystal-display element with which it has an opening in the part and 

the spacer which consists of photosensitive polymeric materials is prepared on this opening. 

[Claim 2] It is a centering on axis with liquid crystal element perpendicular to the surface of 

said substrate in these two or more liquid crystal fields in which said liquid crystal layer has two 

or more liquid crystal fields divided by wall-like structure axial symmetry orientation liquid- 

crystal-display element according to claim 1. 

[Claim 3] Said at least one liquid crystal field per pixel field is a liquid-crystal-display element 

according to claim 2 prepared. 

[Claim 4] Said wall-like structure is a liquid-crystal-display element according to claim 2 or 3 

which opens the opening of said coloring layer or said black matrix, and is prepared. 

[Claim 5] Said wall-like structure is a liquid-crystal-display element according to claim 2 or 3 

currently formed by the material and thickness of a light required in order to harden the 

photosensitive polymeric materials used for said spacer which can penetrate at least a part. 

[Claim 6] On both sides of a liquid crystal layer, the placed opposite of a color filter substrate 

and the counter substrate is carried out in between. In the method of manufacturing the liquid- \ 

crystal-display element for which this color filter substrate has a black matrix between each 

coloring layer while having the coloring layer of a plural color on a transparent base 

corresponding to a pixel field The process which prepares an opening in this a part of coloring 

layer or this a part of black matrix, and forms this coloring layer and this black matrix on a 

transparent base. The manufacture method of the liquid-crystal-display element including the 
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process which forms a spacer on this opening by applying photosensitive polymeric materials 

on the substrate in which this coloring layer and this black matrix were formed, and developing 

negatives by performing exposure from the substrate side. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the liquid-crystal-display element which is used 

for display devices, such as a television set, a personal computer, a word processor, and OA 

(Office Automation) apparatus, and in which a color display is possible, and its manufacture 

method, for example. 

[0002] 

[Description of the Prior Art] In order to perform a color display in a liquid-crystal-display 

element, it is common to use as a color filter substrate one side of a pair of substrates by 

which a placed opposite is carried out on both sides of a liquid crystal layer. This color filter 

substrate makes the shape of a stripe or the dot form coloring layer which usually consists of 

red, blue, and three green colors on the transparent base which consists of glass, transparent 

resin, etc. correspond to a pixel field, is arranged, and shades those boundaries by the black 

matrix which consists of black material. 

[0003] As the manufacture method of these coloring layers, the staining technique, the printing 

method, the electrodeposition method, the coloring resist method, etc. are known, moreover, 

as the formation method of a black matrix (1) Metal thin films, such as Cr, are formed on a 

substrate by the sputtering method etc., and the method of patterning this using 

photolithography technique, the method of applying black resin on (2) boards and patterning 

this by etching or the lift turning-off method, etc. are known. 

[0004] Among these, it has problems, like in addition to the demerit in the cost side of being 

required, vacuum membrane formation equipment expensive [ the method of using a metal 

thin film ] and large-scale needs the treatment facility of harmful etching waste liquid (for 

example, Cr waste .fluid). On the other hand, although there is [ the method of using black 

resin ] a problem of organic waste solution processing, since neither membrane formation 

equipment nor waste-liquid-treatment equipment needs what that uses a metal thin film is as 

large-scale as a method, it is advantageous in cost. 

[0005] By the way, in order to determine the substrate gap of a liquid-crystal-display element, 

generally the method of sprinkling spacers, such as silica beads, to a substrate is used. 

However, by this method, by sprinkling a spacer on a pixel field, there is a problem that display 

grace falls and this problem is becoming much more remarkable by the miniaturization of the 

pixel by highly-minute-izing of a liquid-crystal-display element in recent years. Furthermore, it 
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is becoming difficult with enlargement of a liquid-crystal-display element in recent years to 

sprinkle a spacer equally to the whole large sized substrate. 

[0006] Then, after performing orientation processing on an orientation film as indicated by 

JP,S61-173221,A, JP.H2-223922,A, etc., photosensitive polymeric materials are applied to a 

substrate and the method of forming the polymer wall as a spacer is proposed by performing 

exposure and a development process. 

[0007] On the other hand, [ JP,H6-301015,A or JP,H7-120728,A ] A pixel field is divided into 1 

or two or more liquid crystal fields which were surrounded with the polymer wall of the height 

which occupies a part of substrate gap [ at least ]. The method to which the shape of axial 

symmetry is made to carry out orientation of the liquid crystal in each liquid crystal field to an 

axis perpendicular to the substrate surface (axial-symmetry orientation: called Axially 

Symmetrically Aligned MicrocelhASM) is indicated. This method is known as a very effective 

method, in order to improve the visual-angle dependency of a liquid-crystal-display element. 

[0008] 

[Problem to be solved by the invention] However, by the method of producing the polymer wall 

as a spacer, the fault of the fall of the cost hike by the increase in a process number or the 

yield is after the orientation processing of an orientation film as indicated by above-mentioned 

JP,S61-173221,A, above-mentioned JP,H2-223922,A. etc. Furthermore, in order to apply 

photosensitive polymeric materials on an orientation film and to perform exposure and a 

development process, degradation and destruction of an orientation film take place, and there 

are problems, such as becoming the cause of orientation turbulence of a liquid crystal element. 

[0009] Furthermore, in recent years, the demand of wanting to make width of a black matrix as 

thin as possible is increasing with the demand of highly-minute-izing of a liquid-crystal-display 

element, and high-numerical-aperture-izing. And in order to cater to the demand of high- 

numerical-aperture-izing and the improvement in display grace, it is desirable to form the 

spacer which consists of the above-mentioned photosensitive polymeric materials on a black 

matrix. For this reason, an exposure margin required for both superposition etc. becomes very 

small, and will cause problems, such as deterioration of display grace, and a yield fall.. 

[0010] This invention is made that the technical problem of such conventional technology 

should be solved. It does not need to be accompanied by the remarkable increase in a process 

number, is not necessary to take a superposition margin into consideration, and aims at 

offering the liquid-crystal-display element which can be formed with controllability sufficient in 

the position of a request of the spacer which consists of photosensitive polymeric materials, 

and its manufacture method, without moreover producing deterioration of display grace. 

Furthermore, this invention is not accompanied by the remarkable increase in a process 

number in ASM mode. It is not necessary to take a superposition margin into consideration. 
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and aims at offering the liquid-crystal-display element which can be formed with controllability 

sufficient in the position of a request of the spacer which consists of photosensitive polymeric 

materials, and its manufacture method, without producing deterioration of display grace. 

[0011] 

[Means for solving problem] As for the liquid-crystal-display element of this invention, on both 

sides of a liquid crystal layer, the placed opposite of a color filter substrate and the counter 

substrate is carried out in between. In the liquid-crystal-display element which has a black 

matrix between each coloring layer while this color filter substrate has the coloring layer of a 

plural color on a transparent base corresponding to a pixel field This coloring layer or this black 

matrix has an opening in the part, the spacer which consists of photosensitive polymeric 

materials is prepared on this opening, and the above-mentioned purpose is attained by that. 

[0012] Said liquid crystal layer has two or more liquid crystal fields divided by wall-like 

structure, and axial symmetry orientation of the liquid crystal element in these two or more 

liquid crystal fields may be carried out the center [ an axis perpendicular to the surface of said 

substrate ]. 

[0013] Said at least one liquid crystal field per pixel field may be prepared. 

[0014] Said wall-like structure opens the opening of said coloring layer or said black matrix, 

and may be prepared. 

[0015] Said wall-like structure may be formed by the material and thickness of a light required 

in order to harden the photosensitive polymeric materials used for said spacer which can 

penetrate at least a part. 

[0016] As for the manufacture method of the liquid-crystal-display element of this invention, on 

both sides of a liquid crystal layer, the placed opposite of a color filter substrate and the 

counter substrate is carried out in between. In the method of manufacturing the liquid-crystal- 

display element for which this color filter substrate has a black matrix between each coloring 

layer while having the coloring layer of a plural color on a transparent base corresponding to a 

pixel field The process which prepares an opening in this a part of coloring layer or this a part 

of black matrix, and forms this coloring layer and this black matrix on a transparent base, 

Photosensitive polymeric materials are applied on the substrate in which this coloring layer and 

this black matrix were formed, and the above-mentioned purpose is attained by that including 

the process which forms a spacer on this opening by developing negatives by performing 

exposure from the substrate side. 

[0017] An operation of this invention is explained hereafter. 

[0018] If it is in this invention, it opens as an opening, without forming a part of coloring layer 1 

on a color filter substrate, or a part of black matrix. And by performing exposure from the 

substrate side, photosensitive polymeric materials are exposed through the opening, and a 

spacer is formed in the portion. For this reason, the exposure mask at the time of spacer 
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formation is unnecessary, and a spacer can be formed in the position of a request of a color 

filter substrate with sufficient controllability. Therefore, the increase in a manufacturing process 

can be prevented compared with the conventional method, and degradation of an orientation ^ 

film etc. is not produced. Furthermore, since margins, such as exposure alignment needed 1 

when producing a black matrix, a spacer, etc. in piles conventionally, become unnecessary, 

the liquid-crystal-display element of a high numerical aperture can be manufactured more. \ 

[0019] Also to the liquid-crystal-display element in ASM mode, this invention cannot be 

accompanied by the remarkable increase in a manufacturing process, but can obtain the 

liquid-crystal-display element excellent in display grace. In this ASM mode, as long as at least 

one liquid crystal field per pixel field is prepared, it may be two or more. 

[0020] In this case, as shown in the embodiment 3 mentioned later, photosensitive polymeric 

materials can be exposed through the opening (wall opening part) of that wall-like structure by 

opening the opening of a coloring layer or a black matrix, and preparing wall-like structure. 

Therefore, also in ASM mode, a spacer can be formed with controllability sufficient into a 

desired portion. 

[0021] Or photosensitive polymeric materials can be exposed through the wall-like structure by 

forming wall-like structure by the material and thickness of a light required as shown in the 

embodiment 2 mentioned later, in order to harden the photosensitive polymeric materials used 

for a spacer which can penetrate at least a part. Therefore, also in ASM mode, a spacer can 

be formed with controllability sufficient into a desired portion. 

[0022] 

[Mode for carrying out the invention] Below, it explains, referring to Drawings about the form of 

operation of this invention. 

[0023] (Embodiment 1) Draw|ng^ t is the top view of the color filter substrate 1 in the liquid- 

crystal-display element of this embodiment, and drawmg 2 (c) is a sectional view when forming 

a spacer on it. 

[0024] This color filter substrate 1 is one substrate of a pair of substrates by which a placed 

opposite is carried out on both sides of a liquid crystal layer, and while green, red, and the 

coloring layer (coloring pixel) 11 of each blue color are formed on the transparent base 

corresponding to the pixel field, the black matrix 12 is formed between each coloring layer 11. 

The black matrix 12 serves as an opening 13, without forming the part. On this color filter 

substrate, the clear electrode (not shown) which consists of ITO (Indium Tin Oxide) etc. is 

prepared. And the spacer 14 was formed in the opening 13 of the black matrix 12, and the gap 

with a counter substrate is specified. 

[0025] This liquid-crystal-display element is producible as follows, for example. 

[0026] First, as shown in drawing 2 (a), a black photopolymer is applied on the glass substrate 

1 of 1.1mm thickness, exposure and development with a mask are performed, and the black 
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matrix 12 is produced. At this time, it opens without forming a part of black matrix 12, and was 

considered as the opening 13. In this embodiment, the thickness of the black matrix 12 after 

calcination shall be 1.5 micrometers, using NIPPON STEEL CHEMICAL CO., LTD. make 

V259-BKO as a black photopolymer. 

[0027] Next, green, red, and the color resist of each blue color are applied one by one, 

exposure and development with a mask are performed, and the coloring layer 11 of each color 

is formed corresponding to the pixel field of each color. In this embodiment, the thickness of 

the coloring layer 11 after calcination shall be 1.5 micrometers, using CG-2000 (green) by the 

Fuji film company, CR-2000 (red), and CB-2000 (blue).as a color resist. In addition, the 

formation order of each color at this time may be other turn. 

[0028] The clear electrode which moreover consists of ITO is formed. In this embodiment, 

pattern formation of the clear electrode is carried out by the lift turning-off method using resist 

ZPN1100 by Nippon Zeon Co., Ltd. 

[0029] Then, as shown in drayyjng 2 (b), photosensitive polymeric materials are applied and 

exposure and development are performed from the substrate side after PURIBEIKU. Thereby, 

photosensitive polymeric materials are exposed through the opening 13 of the black matrix 12, 

and the spacer 14 as shown in drawing 2 (c) is formed. In this embodiment, the 5.0- 

micrometer-high spacer 14 is formed using V259-PA by Nippon Steel Chemical Co., Ltd. as 

photosensitive polymeric materials. 

[0030] Then, it sticks with the counter substrate which formed the orientation film on this color 

filter substrate, and formed the clear electrode and the orientation film, and the liquid-crystal- 

display element of a high numerical aperture can be produced by low. cost and high yield by 

pouring in nematic-liquid-crystal material. 

[0031] in addition, [ liquid crystal material / to be used / the orientation film material or the liquid 

crystal material ] in this embodiment Although selection and an usable thing cannot be 

overemphasized arbitrarily if needed, in order to protect damage to the spacer by a rubbing 

process from a well-known material, it is desirable especially to use an N type nematic liquid 

crystal as a liquid crystal material, using a perpendicular orientation film as an orientation film. 

[0032] (Embodiment 2) This embodiment explains the example which applied this invention to 

the liquid-crystal-display element in axial symmetry-like orientation (ASM) mode. 

[0033] Drawing 3 (b) is the top view of the color filter substrate 1 in the liquid-crystal-display 

element of this embodiment. 

[0034] Here, in the same coloring layer 11 as the embodiment 1, and the color filter substrate 

which has the black matrix 12, the wall-like structure 15 is formed on the black matrix 12 so 

that a pixel field may be surrounded. This wall-like structure 15 is formed by the material and 

thickness which penetrate a part of light [ at least ] required to harden the photosensitive 

polymeric materials used for a spacer. 
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[0035] It is from the following Reasons to have formed this wall-like structure 15 so that a pixel 

field may be divided into a cross. Although axial symmetry orientation of a liquid crystal layer is 

realized by the orientation regulation power by applied voltage and wall-like structure, the 

orientation regulation power by wall-like structure stops committing the case of 200 

micrometers or more per side etc, to the whole pixel field, when a pixel field is very large. For 

this reason, it is because it will be necessary to divide one pixel field. 

[0036] This color filter substrate 1 is producible as follows. 

[0037] First, like the embodiment 1, as shown in drawing 3 (a), the black matrix 12 which has 

an opening 13, and the coloring layer 11 are formed on a transparent base, and pattern 

formation of the clear electrode (not shown) is carried out on it. 

[0038] Moreover, as shown in drawing 3 (b), the wall-like structure 15 is formed. In this 

embodiment, pattern formation of the wall-like structure 15 which consists of 1.0 micrometers- 

high Si02 by the lift turning-off method using resist ZPN1100 by Nippon Zeon Co., Ltd. is 

carried out. 

[0039] Then, like the embodiment 1, photosensitive polymeric materials are applied and 

exposure and development are performed from the substrate side after PURIBEIKU, Thereby, 

photosensitive polymeric materials are exposed through the opening 13 and the wall-like 

structure 15 of the black matrix 12, and the same spacer as the embodiment 1 is formed. In 

this embodiment, the 5.0-micrometer-high spacer 14 is formed using V259-PA by Nippon Steel 

Chemical Co., Ltd. as photosensitive polymeric materials. 

[0040] Then, this color filter substrate is stuck with a counter substrate, and the ASM mode 

liquid-crystal-display element of a high numerical aperture can be produced by low cost and 

high yield by pouring in nematic-liquid-crystal material. 

[0041] (Embodiment 3) Also in this embodiment, the example which applied this invention to 

the liquid-crystal-display element in axial symmetry-like orientation (ASM) mode is explained. 

[0042] Drawing 4 (b) is the top view of the color filter substrate 1 in the liquid-crystal-display 

element of this embodiment. 

[0043] Although it is the same as that of the embodiment 2 fundamentally, it opens in the 

opening 13 of that the (1) wall-like structure 15 consists of photosensitive polymeric materials, 

and (2) black matrix 12, without forming the wall-like structure 15, and differs in that it is 

considered as the wall opening part 16. 

[0044] This color filter substrate 1 is producible as follows. 

[0045] First, like the embodiment 1 and the embodiment 2, as shown in dravymg 4 (a), the 

black matrix 12 which has an opening 13, and the coloring layer 11 are formed on a 

transparent base, and a clear electrode (not shown) is formed on it. 

[0046] The wall-like structure 15 which moreover has the wall opening part 16 on the opening 

13 of the black matrix 12 as shown in drawing 4 (b) is formed, this embodiment ~ as 
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photosensitive polymeric materials - Tokyo - adaptation - the 1.0-micrometer-high wall-like 

structure 15 is formed using shrine 800 [ OFPR-]. 

[0047] Then, like the embodiment 1 and the embodiment 2, photosensitive polymeric materials 

are applied and exposure and development are performed from the substrate side after 

PURIBEIKU. Thereby, photosensitive polymeric materials are exposed through the opening 13 

and the wall opening part 16 of the black matrix 12, and the same spacer as the embodiment 1 

and the embodiment 2 is formed. In this embodiment, the 5.0-micrometer-high spacer 14 is 

formed using V259-PA by Nippon Steel Chemical Co.. Ltd. as photosensitive polymeric 

materials. 

[0048] Then, this color filter substrate is stuck with a counter substrate, and the ASM mode 

liquid-crystal-display element of a high numerical aperture can be produced by low cost and 

high yield by pouring in nematic-liquid-crystal material. 

[0049] In addition, [ the spacer material used by the above-mentioned embodiment 1 - the 

embodiment 3 / with a straw color, since translucency is high, the member which shades 

backlight light will not exist in the spacer formation part of this liquid-crystal-display element, 

but ] By using two polarizing plates for a crossing Nicol's prism, an optical omission does not 

arise in this portion. However, in order to prevent the reflected light on the surface of a 

substrate, even if it uses the charge of a coloring matter, especially black material as a spacer 

material, it is satisfactory unless the form of a spacer is spoiled. 

[0050] Furthermore, although the spacer material used by the above-mentioned embodiment 1 

- the embodiment 3 is a photosensitive liquefied resist material, as long as it is the 

photosensitive material which can specify fixed thickness, it is not restricted to this, for 

example, a dry film resist (DFR) etc. may be used. 

[0051] Although the opening 13 was formed in a part of black matrix 12 in the above- 

mentioned embodiment 1 - the embodiment 3, as shown in the following embodiments 4, you 

may prepare an opening in a part of coloring layer 11. 

[0052] (Embodiment 4) This embodiment explains the example which applied this invention to 

the plasma address liquid-crystal-display element (PALC). 

[0053] Drawing 5 (a) is the top view of the color filter substrate 21 in the liquid-crystal-display 

element of this embodiment, and drawjng 5 (b) is a top view when forming a spacer on it. 

Moreover, drawingjB (a) is the sectional view showing the outline composition of PALC of this 

embodiment, and drawmg 6 (b) is the top view showing the outline composition of the picture 

element part. 

[0054] While the placed opposite of this color filter substrate 21 is carried out to the plasma 

channel board 26 on both sides of the liquid crystal layer 27 and green, red, and the coloring 

layer (coloring pixel) 11 of each blue color are formed on the transparent base 21a which 

consists of glass etc. The black matrix 12 is formed between each coloring layer 11. 
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[0055] Here, it differs In the embodiment 1 - the embodiment 3, and the coloring layer 11 and 

the black matrix 12 are fornied in the shape of a stripe. Since the portion surrounded in PALO 

by the stripe (black matrix) of a color filter substrate and the plasma channel (rib partition) of 

the plasma channel board serves as a pixel field as the Reason is shown in drawing 6 It is 

because it is not necessary to form the coloring layer of the shape of a matrix as shown in 

drawing 3 (a) and drawing 4 (a). And this coloring layer 11 serves as an opening 17, without 

forming that part. 

[0056] On this color filter substrate, the clear electrode 18 which consists of ITO etc. is formed. 

And the spacer 14 was formed in the opening 17 of the coloring layer 11, and the gap with the 

plasma channel board 26 Is specified. 

[0057] On the other hand, the plasma channel board 26 is formed in the direction in which the 

rib partition 24 intersects the coloring layer 11 on the transparent bases 21b, such as glass, in 

the shape of a stripe, and two electrodes 22 for a plasma development are formed between 

the rib partition 24. And gas is enclosed with the space divided with the glass substrate 21b, 

the rib partition 24, and the dielectric separator 25, and it has become a plasma channel 23. 

[0058] This PALO is producible as follows. 

[0059] First, using the same material as the embodiment 1, as shown in drawing .5 (a), the 

coloring layer 11 and the black matrix 12 which have an opening 17 are formed on the 

transparent base 21a, and pattern formation of the clear electrode 18 is carried out on it. At 

this time, the opening 17 of the coloring layer 11 laps on the rib partition 24 of the plasma 

channel board 26, and is designed in form which hides completely by the width of the rib 

partition 24. 

[0060] Next, like the embodiment 1, photosensitive polymeric materials are applied and 

exposure and development are performed from the substrate side after PURIBEIKU. Thereby, 

photosensitive polymeric materials are exposed through the opening 17 of the coloring layer 

11, and the same spacer 14 as the embodiment 1 is formed. As photosensitive polymeric 

materials, using V259-PA by Nippon Steel Chemical Co., Ltd., as shown in drawing 5 (b), the 

5.0-micrometer-high spacer 14 is formed in this embodiment. 

[0061] Then, PALC of a high numerical aperture is producible by low cost and high yield by 

forming an orientation film in this color filter substrate 21, sticking with the plasma channel 

board 26 produced by the well-known method, and pouring in nematic-liquid-crystal material. 

[0062] By the way, as the embodiment 1 also described, in order to prevent damage to the 

spacer by a rubbing process or to prevent poor rubbing by a spacer, it is desirable to combine 

a perpendicular orientation film and an N type nematic liquid crystal. 

[0063] However, when this invention is applied to PALC like this embodiment, partial damage 

or poor rubbing of such a spacer do not necessarily pose an important problem. Since the 

Reason is a portion which the rib partition upper part does not contribute to a display in PALC, 
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It is because poor rubbing (i.e., local poor orientation) by a spacer will not affect the display 

grace of a liquid-crystal-display element if a spacer is formed and rubbing is performed to the 

stripe direction of a rib partition so that it may lap with a rib partition as shown in drawing 7 . 

Moreover, since this rib partition upper part is a portion which does not contribute to a display, 

a display does not become dark even if it prepares a spacer here. 

[0064] Furthermore, in the embodiment 1 - the embodiment 3, although the damage part of a 

spacer may be connected with a poor display, in this embodiment, such a poor display is not 

necessarily produced. Therefore, if a number of spacers which can specify a substrate gap 

actually exist, even if damage arises in some spacers, it cannot produce but the problem can 

raise the yield more. 

[0065] As mentioned above, in this invention, a color filter substrate and PALC are desirable 

combination, in this case, even if it uses a parallel (homogeneous) orientation film and a P type 

nematic liquid crystal, a problem does not arise so much, but the liquid-crystal-display element 

of high display grace can be produced by high yield. 

[0066] In addition, in the above-mentioned embodiment 1 - the embodiment 4, you may form a 

number of spacers which can specify a substrate gap combining the opening of a coloring 

layer, and the opening of a black matrix. 

[0067] 

[Effect of the Invention] As explained in full detail above, when being based on this invention 

Since it opens as an opening, without forming a part of coloring layer on a color filter substrate, 

or a part of black matrix, exposure is performed from the substrate side and exposure through 

the opening is performed An exposure mask is unnecessary at the time of the spacer 

formation which consists of photosensitive polymeric materials, and a spacer can be formed in 

the position of a request of a color filter substrate with sufficient controllability. Since the 

increase in a process number, an exposure mask, etc. is not needed, and degradation of an 

orientation film etc. does not arise by this but margins, such as exposure alignment with a 

black matrix and a spacer, become unnecessary further The high liquid-crystal-display element 

of display grace is more producible by a high numerical aperture with low cost and high yield. 

[0068] Furthermore, also to the liquid-crystal-display element in ASM mode very effective in an 

improvement of an angle-of-visibility dependency, the increase in a manufacturing process, an 

exposure mask, etc. is not needed, but it can produce by low cost and high yield. 

[Translation done.] 
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