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(57) ABSTRACT 

Disclosed are a phosphor pattern which comprises a Sub 
Strate having unevenneSS and a phosphor layer formed on 
the inner Surface of a concave portion of the Substrate, 
wherein the phosphor pattern thickness ratio (x)/(y) Satisfies 
a range of 0.1 to 1.5, where when the length from the bottom 
of the concave portion to the top of a convex portion is L 
(um), (x) is a thickness of the phosphor pattern formed on an 
uneven wall surface at a position of 0.9xL from the bottom 
of the concave portion toward the top of the convex portion, 
and (y) is a thickness of the phosphor pattern formed on the 
uneven wall surface at a position of 0.4xL from the bottom 
of the concave portion toward the top of the convex portion, 
and processes for preparing the same. 
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PHOSPHOR PATTERN, PROCESSES FOR 
PREPARING THE SAME AND PHOTOSENSITIVE 

ELEMENT TO BE USED FOR THE SAME 

BACKGROUND OF THE INVENTION 

0001. This invention relates to a photosensitive element 
and processes for preparing a phosphor pattern using the 
SC. 

0002. In the prior art, as one of flat plate displays, there 
has been known a plasma display panel (hereinafter referred 
to as “PDP) which enables multicolor display by providing 
a phosphor which emits light by plasma discharge. 
0003. In PDP, flat front plate and back plate comprising 
glass are arranged in parallel with each other and facing to 
each other, both of the plates are retained at a certain interval 
by a barrier rib provided therebetween, and PDP has a 
Structure that discharge is effected in a Space Surrounded 
with the front plate, the back plate and the barrier rib. 
0004. In such a space, a phosphor is coated for display, 
and by discharge, the phosphor emits light by UV ray 
generated from filler gas, and the light can be recognized by 
an observer. 

0005. In the prior art, as a method for providing the 
phosphor, a method of coating a slurry Solution or paste in 
which phosphors of the respective colors are dispersed, by 
a printing method Such as Screen printing has been proposed 
and disclosed in Japanese Provisional Patent Publications 
No. 115027/1989, No. 124929/1989, No. 124930/1989 and 
No. 155142/1990. 

0006. However, the above phosphor-dispersed slurry 
Solution is liquid So that dispersion failure due to precipi 
tation of the phosphors occurs easily, and the Slurry Solution 
also has a drawback that when a liquid photoSensitive resist 
is used in the Slurry Solution, Storage Stability is poor due to 
acceleration of a dark reaction or the like. Further, the 
printing method Such as Screen printing is inferior in printing 
precision So that there are problems that it is difficult to cope 
with enlargement of a screen of PDP in the future, and 
others. 

0007. In order to solve these problems, there has been 
proposed a method of using a photosensitive element (which 
is also called as a photosensitive film) containing a phosphor 
(Japanese Provisional Patent Publication No. 273925/1994). 
0008. In the method of using a photosensitive element, a 
phosphor-containing photoSensitive resin layer of a photo 
Sensitive element comprising a photoSensitive resin layer 
containing a phosphor and a Support film is embedded in the 
space of the above substrate for PDP by contact bonding 
(lamination) under heating, the layer is Subjected to image 
wise exposure with active light Such as UV ray by a 
photographic method using a negative film, an unexposed 
portion is removed by a developing Solution Such as an 
alkaline aqueous Solution, and further unnecessary organic 
components are removed by calcination to form a phosphor 
pattern only at a necessary portion. 
0009. Therefore, when a phosphor pattern is formed in 
the space of the above substrate for PDP, it is not necessary 
to confirm dispersibility of a phosphor, and Storage Stability 
is also excellent as compared with the case of using a 
phosphor-dispersed slurry Solution or paste. Further, the 
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photographic method is used So that a phosphor pattern can 
be formed with good precision. 
0010. However, when a phosphor-containing photosen 
Sitive resin layer is embedded in the Space (in the cell) of 
above substrate for PDP by lamination by using a photo 
Sensitive element according to the conventional method, it is 
difficult to form a phosphor pattern with uniform thickness 
and shape on the wall surface of a barrier rib and the bottom 
of the Space. 

SUMMARY OF THE INVENTION 

0011. The invention according to claim 1 is to provide a 
phosphor pattern in which lowering of apparent luminance 
in Visual recognition from a wide angle of a field of view can 
be suppressed in PDP. 
0012. The invention according to claim 2 is to provide a 
process for preparing a phosphor pattern, in which property 
of embedding in a Space of a Substrate having unevenneSS 
such as a substrate for PDP (property of forming a phosphor 
containing photoSensitive resin composition layer on the 
wall surface of a barrier rib and the bottom of a space of a 
substrate for PDP) is excellent and a phosphor pattern with 
high precision and a uniform shape can be formed. 
0013 The invention according to claim 3 is to provide a 
process for preparing a phosphor pattern, having excellent 
operatability in addition to the effects of the invention 
according to claim 2. 
0014. The invention according to claim 4 is to provide a 
process for preparing a phosphor pattern, having excellent 
property of Suppressing decrease in phosphor-containing 
photosensitive resin composition layer thickness in addition 
to the effects of the invention according to claim 2. 
0015 The invention according to claim 5 is to provide a 
photosensitive element in which property of Suppressing 
edge fusion and property of embedding in a Space of a 
substrate having unevenness such as a substrate for PDP are 
excellent and a phosphor pattern with high precision and a 
uniform shape can be formed with good operatability. 
0016. The invention according to claim 6 is to provide a 
process for preparing a phosphor pattern, in which operat 
ability, environmental Safety and property of embedding in 
a Space of a Substrate having unevenneSS Such as a Substrate 
for PDP are excellent and a phosphor pattern with high 
precision and a uniform shape can be formed. 
0017. The invention according to claim 7 is to provide a 
process for preparing a phosphor pattern, having more 
excellent operatability in addition to the effects of the 
invention according to claim 6. 
0018. The invention according to claim 8,is to provide a 
process for preparing a phosphor pattern, having excellent 
property of Suppressing decrease in phosphor-containing 
photosensitive resin composition layer thickness in addition 
to the effects of the invention according to claim 6. 
0019. The invention according to claim 9 is to provide a 
process for preparing a phosphor pattern, in which property 
of embedding in a Space of a Substrate having unevenneSS 
such as a substrate for PDP is excellent and a phosphor 
pattern with high precision and a uniform shape can be 
formed. 
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0020. The invention according to claim 10 is to provide 
a process for preparing a phosphor pattern, having more 
excellent operatability in addition to the effects of the 
invention according to claim 9. 
0021. The invention according to claim 11 is to provide 
a process for preparing a phosphor pattern, having excellent 
property of Suppressing decrease in phosphor-containing 
photoSensitive resin composition layer thickness in addition 
to the effects of the invention according to claim 9. 
0022. The invention according to claim 12 is to provide 
a photoSensitive element in which property of Suppressing 
edge fusion and property of embedding in a Space of a 
substrate having unevenness such as a substrate for PDP are 
excellent and a phosphor pattern with high precision and a 
uniform shape can be formed with good operatability. 
0023 The invention according to claim 13 is to provide 
a proceSS for preparing a phosphor pattern, in which prop 
erty of embedding in a Space of a Substrate having uneven 
ness such as a substrate for PDP is excellent and a phosphor 
pattern with high precision and a uniform shape can be 
formed. 

0024. The invention according to claim 14 is to provide 
a process for preparing a phosphor pattern, having more 
excellent operatability in addition to the effects of the 
invention according to claim 13. 
0.025 The invention according to claim 15 is to provide 
a process for preparing a phosphor pattern, having excellent 
property of Suppressing decrease in phosphor-containing 
photoSensitive resin composition layer thickness in addition 
to the effects of the invention according to claim 13. 
0026. The invention according to claim 16 is to provide 
a proceSS for preparing a phosphor pattern, in which prop 
erty of embedding in a Space of a Substrate having uneven 
ness such as a substrate for PDP is excellent and a phosphor 
pattern with high precision and a uniform shape can be 
formed. 

0027. The invention according to claim 17 is to provide 
a process for preparing a phosphor pattern, having more 
excellent operatability in addition to the effects of the 
invention according to claim 16. 
0028. The invention according to claim 18 is to provide 
a process for preparing a phosphor pattern, having excellent 
property of Suppressing decrease in phosphor-containing 
photoSensitive resin composition layer thickness in addition 
to the effects of the invention according to claim 16. 
0029. The inventions according to claims 19 and 24 are 
to provide a process for preparing a phosphor pattern, having 
more excellent operatability in addition to the effects of the 
invention according to claim 2, and a photoSensitive element 
having more excellent operatability in addition to the effects 
of the invention according to claim 5. 
0030 The inventions according to claims 20 and 25 are 
to provide a process for preparing a phosphorpattern, having 
more excellent Storage Stability in addition to the effects of 
the invention according to claim 2, and a photoSensitive 
element having more excellent Storage Stability in addition 
to the effects of the invention according to claim 5. 
0031. The inventions according to claims 21 and 26 are 
to provide a process for preparing a phosphor pattern, having 
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excellent property of Suppressing mixing of colors in addi 
tion to the effects of the invention according to claim 2, and 
a photoSensitive element having more excellent property of 
Suppressing mixing of colors in addition to the effects of the 
invention according to claim 5. 
0032. The invention according to claim 27 is to provide 
a proceSS for preparing a phosphor pattern; having more 
excellent operatability in addition to the effects of the 
invention according to claim 2. 
0033. The inventions according to claims 22 and 28 are 
to provide a proceSS for preparing a phosphor pattern, which 
can form a phosphor pattern with high precision and a 
uniform shape and has the effects of the invention according 
to claim 2, and a photosensitive element which can form a 
phosphor pattern with high precision and a uniform shape 
and has the effects of the invention according to claim 5. 
0034. The inventions according to claims 23 and 29 are 
to provide a proceSS for preparing a phosphor pattern, which 
can form a phosphor pattern with high precision and a 
uniform shape and has the effects of the invention according 
to claim 9, and a photosensitive element which can form a 
phosphor pattern with high precision and a uniform shape 
and has the effects of the invention according to claim 12. 
0035 (1) The present invention relates to a phosphor 
pattern which comprises a Substrate having, unevenneSS and 
a phosphor layer formed on the inner Surface of a concave 
portion of the Substrate, 
0036 wherein when the length from the bottom of the 
concave portion to the top of a convex portion is L(pm), the 
phosphor pattern thickness ratio (x)/(y) of the thickness (x) 
of the phosphor pattern formed on an uneven wall Surface at 
a position of 0.9xL from the bottom of the concave portion 
toward the top of the convex portion to the thickness (y) of 
the phosphor pattern formed on the uneven wall Surface at 
a position of 0.4xL from the bottom of the concave portion 
toward the top of the convex portion Satisfies a range of 0.1 
to 1.5. 

0037 (2) The present invention further relates to a pro 
ceSS for preparing a phosphor pattern, which comprises: 
0038 (Ia) a step of heating and pressurizing a thermo 
plastic resin layer (B) in a State that the thermoplastic resin 
layer (B) is Superposed on a phosphor-containing photosen 
Sitive resin composition layer (A) on an uneven Surface of a 
Substrate having unevenness, to laminate the phosphor 
containing photosensitive resin composition layer (A) and 
the thermoplastic resin layer (B) on the uneven Surface; 
0039) (IIa) a step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) and/or the ther 
moplastic resin layer (B) imagewisely with active light; 
0040 (IIIa) a step of removing unnecessary portions from 
the phosphor-containing photosensitive resin composition 
layer (A) and/or the thermoplastic resin layer (B) by devel 
opment; and 
0041) (IVa) a step of removing unnecessary components 
from the phosphor-containing photosensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
calcination. 

0042 (3) The present invention further relates to the 
process of the above (2), wherein the respective steps of (Ia) 
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to (IIIa) are repeated to form a multicolor pattern comprising 
photoSensitive resin composition layers each containing a 
phosphor which emits red, green or blue light, and then the 
step of (IVa) is carried out to form a multicolor phosphor 
pattern. 

0043 (4) The present invention further relates to the 
process of the above (2), wherein the respective steps of (Ia) 
to (IVa) are repeated to form a multicolor phosphor pattern 
which emits red, green and blue lights. 
0044 (5) The present invention further relates to a pho 
toSensitive element which comprises a-Support film, a ther 
moplastic resin layer (B) provided on the Support film, and 
a phosphor-containing photoSensitive resin composition 
layer (A) provided on the thermoplastic resin layer (B). 
0045 (6) The present invention further relates to a pro 
ceSS for preparing a phosphor pattern, which comprises: 
0046 (Ib) a step of heating and pressurizing the photo 
sensitive element of the above (5) so that the phosphor 
containing photosensitive resin composition layer (A) is 
contacted with an uneven Surface of a Substrate having 
unevenness, to laminate the phosphor-containing photosen 
Sitive resin composition layer (A) and the thermoplastic 
resin layer (B) on the uneven Surface; 
0047 (IIb) a step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) and/or the ther 
moplastic resin layer (B) imagewisely with active light; 
0.048 (IIIb) a step of removing unnecessary portions 
from the phosphor-containing photosensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
development; and 
0049 (IVb) a step of removing unnecessary components 
from the phosphor-containing photoSensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
calcination. 

0050 (7) The present invention further relates to the 
process of the above (6), wherein the respective steps of (Ib) 
to (IIIb) are repeated to form a multicolor pattern comprising 
photoSensitive resin composition layers each containing a 
phosphor which emits red, green or blue light, and then the 
step of (IVb) is carried out to form a multicolor phosphor 
pattern. 

0051 (8) The present invention further relates to the 
process of the above (6), wherein the respective steps of (lb) 
to (IVb) are repeated to form a multicolor phosphor pattern 
which emits red, green and blue lights. 
0.052 (9) The present invention further relates to a pro 
ceSS for preparing a phosphor pattern, which comprises: 
0053 (Ic) a step of heating and pressurizing an embed 
ding layer (C) in a State that the embedding layer (C) is 
Superposed on a phosphor-containing photosensitive resin 
composition layer (A) on an uneven Surface of a Substrate 
having unevenness, to laminate the phosphor-containing 
photosensitive resin composition layer (A) and the embed 
ding layer (C) on the uneven Surface; 
0054 (Ic) a step of peeling the embedding layer (C); 
0055 (IIIc) a step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) imagewisely 
with active light; 
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0056 (IVc) a step of removing an unnecessary portion 
from the phosphor-containing photosensitive resin compo 
Sition layer (A) by development; and 
0057 (Vc) a step of removing unnecessary components 
from the phosphor-containing photosensitive resin compo 
Sition layer (A) by calcination. 
0.058 (10) The present invention further relates to the 
process of the above (9), wherein the respective steps of (Ic) 
to (IVc) are repeated to form a multicolor pattern comprising 
photosensitive resin composition layers each containing a 
phosphor which emits red, green or blue light, and then the 
Step of (Vc) is carried out to form a multicolor phosphor 
pattern. 

0059 (11) The present invention further relates to the 
process of the above (9), wherein the respective steps of (Ic) 
to (Vc) are repeated to form a multicolor phosphor pattern 
which emits red, green and blue lights. 

0060 (12) The present invention further relates to a 
photosensitive element which comprises a Support film, an 
embedding layer (C) provided on the Support film, and a 
phosphor-containing photoSensitive resin composition layer 
(A) provided on the embedding layer (C). 

0061 (13) The present invention further relates to a 
process for preparing a phosphor pattern, which comprises: 

0062 (Id) a step of heating and pressurizing the photo 
Sensitive element having the embedding layer (C) and the 
phosphor-containing photosensitive resin composition layer 
(A) provided thereon, of the above (12) so that the phosphor 
containing photosensitive resin composition layer (A) is 
contacted with an uneven Surface of a Substrate having 
unevenness, to laminate the phosphor-containing photosen 
Sitive resin composition layer (A) and the embedding layer 
(C) on the uneven Surface; 
0063 (IId) a step of peeling the embedding layer (C); 
0064 (IIId) a step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) imagewisely 
with active light; 
0065 (IVd) a step of removing an unnecessary portion 
from the phosphor-containing photosensitive resin compo 
Sition layer (A) by development; and 
0066 (Vd) a step of removing unnecessary components 
from the phosphor-containing photosensitive resin compo 
Sition layer (A) by calcination. 

0067 (14) The present invention further relates to the 
process of the above (13), wherein the respective steps of 
(Id) to (IVd) are repeated to form a multicolor pattern 
comprising photosensitive resin composition layers each 
containing a phosphor which emits red, green or blue light, 
and then the step of (Vd) is carried out to form a multicolor 
phosphor pattern. 

0068 (15) The present invention further relates to the 
process of the above (13), wherein the respective steps of 
(Id) to (Vd) are repeated to form a multicolor phosphor 
pattern which emits red, green and blue lights. 

0069 (16) The present invention further relates to a 
process for preparing a phosphor pattern, which comprises: 
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0070 (Ie) a step of pressurizing a phosphor-containing 
photosensitive resin composition layer (A) in a state that the 
phosphor-containing photoSensitive resin composition layer 
(A) is Superposed on a Substrate having unevenness, to 
adhere the phosphor-containing photoSensitive resin com 
position layer (A) to the inner Surface of a concave portion 
on the Substrate having unevenness, 
0071 (IIe) a step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) imagewisely 
with active light; 
0072 (IIIe) a step of removing an unnecessary portion 
from the phosphor-containing photoSensitive resin compo 
Sition layer (A) by development; and 
0073 (IVe) a step of removing unnecessary components 
from the phosphor-containing photoSensitive resin compo 
Sition layer (A) by calcination. 
0074 (17) The present invention further relates to the 
process of the above (16), wherein the respective steps of 
(Ie) to (IIIe) are repeated to form a multicolor pattern 
comprising photoSensitive resin composition layers each 
containing a phosphor which emits red, green or blue light, 
and then the step of (IVe) is carried out to form a multicolor 
phosphor pattern. 

0075) (18) The present invention further relates to the 
process of the above (16), wherein the respective steps of 
(Ie) to (IVe) are repeated to form a multicolor phosphor 
pattern which emits red, green and blue lights. 

0076 (19) The present invention further relates to the 
process of the above (2) to (4), (6) to (8), (9) to (11), (13) to 
(15) or (16) to (18) and the element of the above (5) or (12), 
wherein the phosphor-containing photoSensitive resin com 
position layer (A) contains: 
0.077 (a) a film property-imparting polymer; 
0078 (b) a photopolymerizable unsaturated compound 
having an ethylenic unsaturated group; 
0079 (c) a photopolymerization initiator which produces 
free radical by irradiation of active light; and 
0080 (d) a phosphor. 
0081 (20) The present invention further relates to the 
process of the above (2) to (4), (6) to (8), (9) to (11), (13) to 
(15) or (16) to (18) and the element of the above (5) or (12), 
wherein the phosphor-containing photoSensitive resin com 
position layer (A) contains: 
0082 (e) a photopolymerizable high molecular weight 
binder having an ethylenic unsaturated group; 
0.083 (f) a photopolymerization initiator which produces 
free radical by irradiation of active light; and 
0084 (g) a phosphor. 
0085 (21) The present invention further relates to the 
process of the above (2), (3), (4), (6), (7), (8), (19) or (20) 
and the element of the above (5), wherein the thermoplastic 
resin layer (B) contains: 
0.086 (h) a thermoplastic resin; 
0087 (i) a photopolymerizable unsaturated compound 
having an ethylenic unsaturated group; and 
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0088 (j) a photopolymerization initiator which produces 
free radical by irradiation of active light. 
0089 (22) The present invention further relates to the 
process of the above (2), (3), (4), (6), (7), (8), (19) or (20) 
and the element of the above (5), wherein in the step (IIIa) 
or (IIIb) of removing unnecessary portions by development, 
the phosphor-containing photosensitive resin composition 
layer (A) and the thermoplastic resin layer (B) are developed 
by using the same developing Solution. 
0090 (23) The present invention further relates to the 
process of the above (2), (3), (4), (6), (7), (8), (19), (20) or 
(21) and the element of the above (5), wherein in the 
phosphor-containing photoSensitive resin composition layer 
(A) and the thermoplastic resin layer (B) in a region which 
is the same as the region where unevenneSS is formed on the 
substrate having unevenness, the ratio (V)/(V°) of the total 
volume (V) of the phosphor-containing photosensitive 
resin composition layer (A) and the thermoplastic resin layer 
(B) to the volume (V°) of the space of a concave portion of 
the Substrate having unevenneSS is in the range of 1 to 2. 
0091 (24) The present invention further relates to the 
process of the above (9), (10), (11), (13), (14), (15), (19) or 
(20) and the element of the above (12), wherein in the 
phosphor-containing photoSensitive resin composition layer 
(A) and the embedding layer (C) in a region which is the 
Same as the region where unevenneSS is formed on the 
substrate having unevenness, the ratio (V)/(V) of the total 
volume (V") of the phosphor-containing photosensitive 
resin composition layer (A) and the embedding layer (C) to 
the volume (V°) of the space of a concave portion of the 
Substrate having unevenneSS is in the range of 1 to 2. 
0092 (25) The present invention further relates to a 
process for producing a back plate for a plasma display 
panel, which comprises laminating the phosphor layer 
according to claim 1 on a Substrate having a barrier rib for 
a plasma display panel, shifting a photoSensitive layer of the 
phosphor layer on the Surface of the Substrate for a plasma 
display panel and carrying out exposure in a pattern State, 
development and then calcination. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0093 FIG. 1 is a schematical view showing one embodi 
ment of a Substrate for PDP on which a barrier rib is formed. 

0094 FIG. 2 is a schematical view showing one embodi 
ment of a Substrate for PDP on which a barrier rib is formed. 

0095 FIG. 3 is a schematical view showing one embodi 
ment of the phosphor pattern of the present invention. 
0096 FIG. 4 is a schematical view showing the respec 
tive steps of (Ia) and (IIa) in the process for preparing a 
phosphor pattern of the present invention. 
0097 FIG. 5 is a schematical view showing the respec 
tive steps of (IIIa) and (IVa) in the process for preparing a 
phosphor pattern of the present invention. 
0.098 FIG. 6 is one embodiment after completion of the 
Step (Ia) in the process for preparing a phosphor pattern of 
the present invention. 
0099 FIG. 7 is one embodiment of the step (IIa) in the 
process for preparing a phosphor pattern of the present 
invention. 



US 2002/OO18946 A1 

0100 FIG. 8 is one embodiment after completion of the 
Step (IVa) in the process for preparing a phosphor pattern of 
the present invention. 

0101 FIG. 9 is one embodiment after completion of the 
Step (IVa) in the process for preparing a phosphor pattern of 
the present invention. 

0102 FIG. 10 is one embodiment after completion of the 
Step (IVa) in the process for preparing a phosphor pattern of 
the present invention. 

0103 FIG. 11 is a schematical view showing a state that 
a multi-color pattern comprising phosphor-containing pho 
toSensitive resin composition layerS is formed. 

0104 FIG. 12 is a schematical view showing a state that 
a multi-color pattern comprising phosphor-containing pho 
toSensitive resin composition layerS is formed. 

0105 FIG. 13 is a schematical view showing a state that 
a multi-color phosphor pattern is formed. 

0106 FIG. 14 is a schematical view of the step (Ib) in the 
proceSS for preparing a phosphor pattern of the present 
invention. 

0107 FIG. 15 is a schematical view showing the respec 
tive steps of (Ic) to (IVc) in the process for preparing a 
phosphor pattern of the present invention. 

0108 FIG. 16 is one embodiment after completion of the 
step (Ic) in the process for preparing a phosphor pattern of 
the present invention. 

0109 FIG. 17 is a schematical view showing the step (Id) 
in the process for preparing a phosphor-pattern of the present 
invention. 

0110 FIG. 18 is a schematical view showing the step (Ie) 
in the process for preparing a phosphor pattern of the present 
invention. 

0111 FIG. 19 is a schematical view showing the step (Ie) 
in the process for preparing a phosphor pattern of the present 
invention. 

0112 FIG. 20 is a schematic view showing a plasma 
display panel for an alternating current. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0113) 
in detail. 

In the following, the present invention is explained 

0114. The phosphor pattern of the present invention com 
prises a Substrate having unevenneSS and a phosphor layer 
formed on the inner Surface of a concave portion of the 
substrate, wherein when the length from the bottom of the 
concave portion to the top of a convex portion is L (um), the 
phosphor pattern thickness ratio (x)/(y) of the thickness (x) 
of the phosphor pattern formed on an uneven wall Surface at 
a position of 0.9xL from the bottom of the concave portion 
toward the top of the convex portion to the thickness (y) of 
the phosphor pattern formed on the uneven wall Surface at 
a position of 0.4xL from the bottom of the concave portion 
toward the top of the convex portion Satisfies a range of 0.1 
to 1.5. 

Feb. 14, 2002 

0.115. As the substrate having unevenness in the present 
invention, there may be mentioned, for example, a Substrate 
for a plasma display panel (a substrate for PDP) on which a 
barrier rib is formed. 

0116. As the substrate for PDP, there may be mentioned, 
for example, a Substrate Such as a glass plate and a Synthetic 
resin plate, which may be Subjected to Surface treatment for 
transparent adhesion and on which an electrode and a barrier 
rib are formed. 

0.117) Formation of a barrier rib is not particularly lim 
ited, and a known material may be used. For example, a rib 
material containing Silica, a thermosetting resin, a low 
melting point glass (e.g., lead oxide) and a Solvent may be 
used. 

0118. On the substrate for PDP, in addition to an electrode 
and a barrier rib, a dielectric film, an insulating film, an 
auxiliary electrode and a resistor may be formed, if neces 
Sary. 

0119) A method for forming the above members on the 
Substrate is not particularly limited. For example, an elec 
trode can be formed on the Substrate by a method Such as 
Vapor deposition, Sputtering, plating, coating and printing, 
and a barrier rib can be formed on the Substrate by a method 
Such as a printing method, a Sand blasting method and an 
embedding method. 

0120 FIG. 1 and FIG. 2 each show a schematical view 
of one embodiment of the Substrate for PDP on which a 
barrier rib is formed. 

0121 The barrier rib generally has a height of 20 to 500 
lum and a width of 20 to 200 um. 
0.122 The shape of a discharge space Surrounded with the 
barrier rib is not particularly limited and may be lattice 
shaped, Striped, honeycomb-shaped, triangular or elliptical. 
In general, a lattice-shaped or Striped discharge Space as 
shown in FIG. 1 or FIG. 2 is formed. 

0123. In FIG. 1 and FIG. 2, a barrier rib 2 is formed on 
a Substrate 1. In FIG. 1, a lattice-shaped discharge Space 3 
is formed, and in FIG. 2, a Striped discharge Space 4 is 
formed. 

0.124. The size of the discharge space is determined by 
the size and resolution of PDP. In general, in the lattice 
shaped discharge Space as shown in FIG. 1, the longitudinal 
and lateral lengths are 50 um to 1 mm, and in the Striped 
discharge space as shown in FIG. 2, the interval is 30 um to 
1 mm. 

0.125 The phosphor layer in the present invention is 
formed on the bottom of a Space of the Substrate having 
unevenness Such as the above Substrate for PDP and the wall 
Surface of the barrier rib. 

0.126 When the opening width of the concave portion of 
Such a Substrate having unevenness (the opening width of 
the barrier rib in the substrate for PDP) is a narrow opening 
width such as 80 um, 90 um, 100 um, 120 um and 140 tim, 
it is preferred to form a phosphor layer or phosphor pattern 
described below by a photolithographic method described 
below. 

0127 FIG. 3 shows a state that a phosphor layer 5 is 
formed on the uneven Surface of the Substrate 1 for a plasma 
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display panel (the Substrate for PDP) on which the barrier rib 
2 is formed. In FIG. 3, 6 is a concave portion bottom. 
0128. The phosphor layer in the phosphor pattern of the 
present invention Satisfies that when the length from the 
concave portion bottom 6 (the surface of-the substrate 1) to 
the top of a convex portion (the barrier rib 2) is L (um), the 
phosphor pattern thickness ratio (x)/(y) of the thickness (x) 
of the phosphor pattern formed on an uneven wall Surface 
(the wall surface of the barrier rib 2) at a position of 0.9xL 
from the concave portion bottom 6 toward the top of the 
convex portion to the thickness (y) of the phosphor pattern 
formed on the uneven wall surface at a position of 0.4xL 
from the concave portion bottom 6 toward the top of the 
convex portion is in the range of 0.1 to 1.5. If the phosphor 
pattern thickness ratio (x)/(y) is less than 0.1, when light is 
emitted as PDP, apparent luminance in Visual recognition 
from a wide angle of a field of view is lowered. On the other 
hand, it said ratio exceeds 1.5, the utilization rate of Visible 
light emitted by a phosphor is lowered to lower luminance. 
0129. When light is emitted as PDP, if importance is 
attached to the point that the utilization rate of visible light 
emitted by a phosphor is improved, the phosphor pattern 
thickness ratio (x)/(y) is preferably a ratio Satisfying a range 
of 0.1 to less than 0.5, more preferably a ratio Satisfying a 
range of 0.15 to 0.45, particularly preferably a ratio satis 
fying a range of 0.2 to 0.4. 
0130. When light is emitted as PDP, if importance is 
attached to the point that lowering of apparent luminance in 
Visual recognition from a wide angle of a field of view can 
be Suppressed, the phosphor pattern thickness ratio (x)/(y) is 
preferably a ratio Satisfying a range of 0.5 to 1.5, more 
preferably a ratio Satisfying a range of 0.55 to 1.3, particu 
larly preferably a ratio Satisfying a range of 0.6 to 1.2. 
0131. As a process for forming the phosphor pattern 
(comprising a phosphor layer) of the present invention, there 
may be mentioned, for example, a process including (Ia) a 
Step of heating and pressurizing a thermoplastic resin layer 
(B) in a State that the layer (B) is Superposed on a phosphor 
containing photosensitive resin composition layer (A) on an 
uneven Surface of a Substrate having unevenness, (IIa) a step 
of irradiating active light imagewisely, (IIIa) a step of 
removing unnecessary portions by development and (IVa) a 
Step of removing unnecessary components by calcination. 
0.132. As the substrate having unevenness in the present 
invention, there may be used, for example, the above Sub 
Strate for PDP. 

0133. The phosphor-containing photosensitive resin 
composition layer (A) in the present invention is not par 
ticularly limited So long as it is a layer containing a photo 
Sensitive resin composition containing a phosphor. AS a 
preferred example, there may be mentioned a layer contain 
ing (a) a film property-imparting polymer, (b) a photopoly 
merizable unsaturated compound having an ethylenic unsat 
urated group, (c) a photopolymerization initiator which 
produces free radical by irradiation of active light and (d) a 
phosphor. 

0134) As the film property-imparting polymer (a) in the 
present invention, a vinyl copolymer is preferred. As a vinyl 
monomer to be used in the vinyl copolymer, there may be 
mentioned, for example, acrylic acid, methacrylic acid, 
maleic acid, fumaric acid, itaconic acid, methyl acrylate, 
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methyl methacrylate, ethyl acrylate, ethyl methacrylate, 
n-propyl acrylate, n-propyl methacrylate, iso-propyl acry 
late, iso-propyl methacrylate, n-butyl acrylate, n-butyl meth 
acrylate, iso-butyl acrylate, iso-butyl methacrylate, Sec-bu 
tyl acrylate, Sec-butyl methacrylate, tert-butyl acrylate, tert 
butyl methacrylate, pentyl acrylate, pentyl methacrylate, 
hexyl acrylate, hexyl methacrylate, heptyl acrylate, heptyl 
methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl methacry 
late, octyl acrylate, octyl methacrylate, nonyl acrylate, nonyl 
methacrylate, decyl acrylate, decyl methacrylate, dodecyl 
acrylate, dodecyl methacrylate, tetradecyl acrylate, tetrade 
cyl methacrylate, hexadecyl acrylate, hexadecyl methacry 
late, octadecyl acrylate, octadecyl methacrylate, eicosyl 
acrylate, eicosyl methacrylate, docosyl acrylate, docosyl 
methacrylate, cyclopentyl acrylate, cyclopentyl methacry 
late, cyclohexyl acrylate, cyclohexyl methacrylate, cyclo 
heptyl acrylate, cycloheptyl methacrylate, benzyl acrylate, 
benzyl methacrylate, phenyl acrylate, phenyl methacrylate, 
methoxyethyl acrylate, methoxyethyl methacrylate, diethyl 
ene glycol methoxy acrylate, diethylene glycol methoxy 
methacrylate, dipropylene glycol methoxy acrylate, dipro 
pylene glycol methoxy methacrylate, triethylene glycol 
methoxy acrylate, triethylene glycol methoxy methacrylate, 
2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, dim 
ethylaminoethyl acrylate, dimethylaminoethyl methacrylate, 
diethylaminoethyl acrylate, diethylaminoethyl methacrylate, 
dimethylaminopropyl acrylate, dimethylaminopropyl meth 
acrylate, 2-chloroethyl acrylate, 2-chloroethyl methacrylate, 
2-fluoroethyl acrylate. 2-fluoroethyl methacrylate, 2-cyano 
ethyl acrylate, 2-cyanoethyl methacrylate, Styrene, a-meth 
ylstyrene, Vinyltoluene, Vinyl chloride, vinyl acetate, N-Vi 
nyl pyrrollidone, butadiene, isoprene, chloroprene, 
acrylamide, methacrylamide, acrylonitrile and methacry 
lonitrile. These monomers are used Singly or in combination 
of two or more of them. 

0135). As the above film property-imparting polymer (a), 
there may be used a polyvinyl alcohol type resin (e.g., a 
hydrolyzate of polyacrylate or polymethacrylate, a hydro 
ly Zate of polyvinyl acetate, a hydrolyzate of a copolymer of 
ethylene and Vinyl acetate, a hydroly Zate of a copolymer of 
ethylene and acrylate, a hydrolyzate of a copolymer of vinyl 
chloride and vinyl acetate, a hydroly Zate of a copolymer of 
Styrene and acrylate or methacrylate and a hydrolyzate of a 
copolymer of vinyltoluene and acrylate- or methacrylate), a 
water-soluble salt of carboxyalkyl cellulose, water-soluble 
cellulose etherS Such as hydroxypropyleneoxy cellulose 
ether, a water-Soluble cellulose Such as hydroxypropyloxy 
cellulose, a water-Soluble Salt of carboxyalkyl Starch and 
polyvinyl pyrrollidone. 

0136. The weight average molecular weight (a value 
obtained by carrying out measurement by gel permeation 
chromatography and calculated on Standard polystyrene) of 
the film property-imparting polymer (a) in the present inven 
tion is preferably 5,000 to 300,000, more preferably 20,000 
to 150,000. If the weight average molecular weight is less 
than 5,000, film-forming property and flexibility tend to be 
lowered when a photoSensitive element is prepared, while if 
it exceeds 300,000, developability (property that an unnec 
essary portion can be easily removed by development) tends 
to be lowered. 

0.137 In order that the phosphor-containing photosensi 
tive resin composition layer (A) can be developed by known 
various developing Solutions, the carboxyl group content 
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(which can be regulated by an acid value (mgKOH/g)) of the 
film property-imparting polymer (a) can be adjusted Suit 
ably. For example, when development is carried out by using 
an alkaline aqueous Solution of Sodium carbonate, potassium 
carbonate or the like, the acid value is preferably 90 to 260. 
If the acid value is less than 90, development tends to be 
difficult, while if it exceeds 260, developing solution resis 
tance (property that a portion which remains without being 
removed by development and becomes a pattern is not 
corroded by a developing Solution) tends to be lowered. 
0.138. When development is carried out by using an 
aqueous developing Solution comprising water or an alkaline 
aqueous Solution and at least one organic Solvent, the acid 
value is preferably 16 to 260. If the acid value is less than 
16, development tends to be difficult, while if it exceeds 260, 
developing Solution resistance tends to be lowered. 
0.139. Further, when development is carried out by using 
a developing Solution (an emulsion developing Solution) 
comprising water and at least one organic Solvent which is 
not dissolved in water and when an organic Solvent devel 
oping Solution Such as 1,1,1-trichloroethane is used, no 
carboxyl group may be contained. 
0140. As the photopolymerizable unsaturated compound 
(b) having an ethylenic unsaturated group in the present 
invention, there may be used all compounds which have 
been conventionally known as a photopolymerizable poly 
functional monomer. 

0141 For example, there may be mentioned a compound 
represented by the following formula (I): 

(I) 
R 

Y--O--d-CH2) 
O 

0142 wherein R represents a hydrogen atom or a methyl 
group, k represents an integer of 1 to 10, and Y represents 
a Saturated or unsaturated hydrocarbon residue or heterocy 
clic residue which may have a Substituent(s), or a polyalky 
lene glycol residue 

1. 

-cator(O)– -O)-cator 1. 

0143 wherein R represents a hydrogen atom, a methyl 
group, an ethyl group, a propyl group or a tri-fluoromethyl 
group, and m and in each independently represent an integer 
of 1 to 20. 

0144. In the formula (I), as the saturated or unsaturated 
hydrocarbon residue or heterocyclic residue which may have 
a Substituent(s) represented by Y, there may be mentioned, 
for example, a Straight, branched or alicyclic alkane residue 
having 1 to 22 carbon atoms, which may have a Substitu 
ent(s) Such as a halogen atom, a hydroxyl group, an amino 

: 
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group and a carboxyl group (e.g., a methane residue, an 
ethane residue, a propane residue, a cyclopropane residue, a 
butane residue, an isobutane residue, a cyclobutane residue, 
a pentane residue, an isopentane residue, a neopentane 
residue, a cyclopentane residue, a hexane residue, a cyclo 
hexane residue, a haptane residue, a cycloheptane residue, 
an octane residue, a nonane residue and a decane residue), 
an aromatic cyclic residue (e.g., a benzene residue, a naph 
thalene residue, an anthracene residue, a biphenyl residue 
and a terphenyl residue) and a heterocyclic residue (e.g., a 
furan residue, a thiophene residue, a pyrrole residue, an 
Oxazole residue, a thiazole residue, an imidazole residue, a 
pyridine residue, a pyrimidine residue, a pyrazine residue, a 
triazine residue, a quinoline residue and a quinoxaline 
residue). 
0145 Specifically, as a monomer having one unsaturated 
bond, there may be mentioned, for example, an ester type 
monomer of acrylic acid or methacrylic acid (e.g., methyl 
acrylate, methyl methacrylate, ethyl acrylate, ethyl meth 
acrylate, n-propyl acrylate, n-propyl methacrylate, iso-pro 
pyl acrylate, iso-propyl methacrylate, n-butyl acrylate, n-bu 
tyl methacrylate, iso-butyl acrylate, iso-butyl methacrylate, 
Sec-butyl acrylate, Sec-butyl methacrylate, tert-butyl acry 
late, tert-butyl methacrylate, pentyl acrylate, pentyl meth 
acrylate, hexyl acrylate, hexyl methacrylate, heptyl acrylate, 
heptyl methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl 
methacrylate, octyl acrylate, octyl methacrylate, nonyl acry 
late, nonyl methacrylate, decyl acrylate, decyl methacrylate, 
dodecyl acrylate, dodecyl methacrylate, tetradecyl acrylate, 
tetradecyl methacrylate, hexadecyl acrylate, hexadecyl 
methacrylate, octadecyl acrylate, octadecyl methacrylate, 
eicosyl acrylate, eicosyl methacrylate, docosyl acrylate, 
docosyl methacrylate, cyclopentyl acrylate, cyclopentyl 
methacrylate, cyclohexyl acrylate, cyclohexyl methacrylate, 
cycloheptyl acrylate, cycloheptyl methacrylate, benzyl acry 
late, benzyl methacrylate, phenyl acrylate, phenyl methacry 
late, methoxyethyl acrylate, methoxyethyl methacrylate, 
dimethylaminoethyl acrylate, dimethylaminoethyl meth 
acrylate, dimethylaminopropyl acrylate, dimethylaminopro 
pyl methacrylate, 2-chloroethyl acrylate, 2-chloroethyl 
methacrylate, 2-fluoroethyl acrylate, 2-fluoroethyl meth 
acrylate, 2-cyanoethyl acrylate, 2-cyanoethyl methacrylate, 
diethylene glycol methoxy acrylate, diethylene glycol meth 
oxy methacrylate, dipropylene glycol methoxy acrylate, 
dipropylene glycol methoxy methacrylate, triethylene glycol 
methoxy acrylate and triethylene glycol methoxy methacry 
late), a styrene type monomer (e.g., styrene, a-methylstyrene 
and p-t-butylstyrene), a polyolefin type monomer (e.g., 
butadiene, isoprene and chloroprene), a vinyl type monomer 
(e.g., vinyl chloride and vinyl acetate), a nitrile type mono 
mer (e.g., acrylonitrile and methacrylonitrile) and 1-(meth 
acryloyloxyethoxycarbonyl) -2-(3'-chloro-2'-hydroxypro 
poxycarbonyl)-benzene. 
0146). As a monomer having two unsaturated bonds, there 
may be mentioned, for example, ethylene glycol diacrylate, 
ethylene glycol dimethacrylate, diethylene glycol diacrylate, 
diethylene glycol dimethacrylate, triethylene glycol diacry 
late, triethylene glycol dimethacrylate, tetraethylene glycol 
diacrylate, tetraethylene glycol dimethacrylate, polyethyl 
ene glycol diacrylate, polyethylene glycol dimethacrylate, 
hexapropylene glycol diacrylate, hexapropylene glycol 
dimethacrylate, polypropylene glycol diacrylate, polypropy 
lene glycol dimethacrylate, butylene glycol di-acrylate, 
butylene glycol dimethacrylate, neopentylglycol diacrylate, 
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neopentylglycol dimethacrylate, 1,3-butanediol diacrylate, 
1,3-butanediol dimethacrylate, 1,4-butanediol diacrylate, 
1,4-butanediol dimethacrylate, 1,5-pentanediol diacrylate, 
1,5-pentanediol dimethacrylate, 1,6-hexanediol diacrylate, 
1,6-hexanediol dimethacrylate, pentaerythritol diacrylate, 
pentaerythritol dimethacrylate, trimethylol-propane diacry 
late, trimethylolpropane dimethacrylate, bisphenol Adiacry 
late, bisphenol A dimethacrylate, 2,2-bis(4-acryloxyethox 
yphenyl)propane, 2,2-bis(4-methacryl 
oxyethoxyphenyl)propane, 2,2-bis(4- 
acryloxydiethoxyphenyl)-propane, 2,2-bis(4- 
methacryloxydiethoxyphenyl)propane, 2,2-bis(4- 
acryloxypolyethoxyphenyl)propane, 2,2-bis(4-meth 
acryloxypolyethoxyphenyl)propane (in the formula (I), Y is 

CH 

-cator(O)- CHAO-- 
CH W 

w 
w 

0147 wherein m and n each independently represent an 
integer of 1 to 20), bisphenol A diglycidyl ether diacrylate, 
bis-phenol A diglycidyl ether dimethacrylate and a urethane 
diacrylate compound. 

0.148. As a monomer having three unsaturated bonds, 
there may be mentioned, for example, trimethylolpropane 
triacrylate, trimethylolpropane trimethacrylate, pentaeryth 
ritol tri-acrylate, pentaerythritol trimethacrylate, ethylene 
oxide-modified trimethylolpropane triacrylate, ethylene 
oxide-modified trimethylolpropane trimethacrylate, trim 
ethylol-propane triglycidyl ether triacrylate and trimethylol 
propane triglycidyl ether trimethacrylate. 

0149. As a monomer having four unsaturated bonds, 
there may be mentioned, for example, tetramethylolpropane 
tetraacrylate, tetramethylolpropane tetramethacrylate, pen 
taerythritol tetraacrylate and pentaerythritol tetramethacry 
late. 

0150. As a monomer having five unsaturated bonds, there 
may be mentioned, for example, dipentaerythritol pen 
taacrylate and dipentaerythritol pentamethacrylate. 

0151. As a monomer having six unsaturated bonds, there 
may be mentioned, for example, dipentaerythritol hexaacry 
late and dipentaerythritol hexamethacrylate. 

0152 Any of these monomers having an unsaturated 
bond(s) may be used so long as radical polymerization can 
be effected by irradiation of light, and these monomers 
having an unsaturated bond(s) are used singly or in combi 
nation of two or more of them. 

0153. It is necessary to remove unnecessary components 
of the phosphor-containing photoSensitive resin composition 
layer (A) in the present invention by calcination when a 
phosphor pattern is prepared So that among the above 
photopolymerizable unsaturated compounds (b) having an 
ethylenic unsaturated group, preferred are polyethylene gly 
col dimethacrylate, polyethylene glycol diacrylate, polypro 
pylene glycol dimethacrylate and polypropylene glycol dia 
crylate each having have good thermal decomposition 
property. 
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0154 When a photosensitive element described below is 
prepared by using the phosphor-containing photosensitive 
resin composition layer (A) and from the point that Storage 
stability after embedding in the space of the substrate for 
PDP described below (property that the photopolymerizable 
unsaturated compound (b) having an ethylenic unsaturated 
group in the phosphor-containing photosensitive resin com 
position layer (A) is migrated into the thermoplastic resin 
layer (B) described below is suppressed) can be improved 
and the point that at the time of heating under reduced 
preSSure when the phosphor-containing photosensitive resin 
composition layer (A) is embedded in the Space of the 
substrate for PDP described below, evaporation of the pho 
topolymerizable unsaturated compound (b) having an eth 
ylenic unsaturated group in the phosphor-containing photo 
Sensitive resin composition layer (A) can be Suppressed, the 
weight average molecular weight of the photopolymerizable 
unsaturated compound (b) having an ethylenic unsaturated 
group is preferably 400 or more, more preferably 500 or 
more, particularly preferably 600 or more. The boiling point 
(760 m Hg, a found value or a calculated value) of the 
photopolymerizable unsaturated compound (b) having an 
ethylenic unsaturated group is not particularly limited So 
long as it is 300° C. or higher. However, from the points of 
Stability and operatability when heating is carried out under 
reduced pressure, the boiling point (760 mmHg) is prefer 
ably 350° C. or higher, more preferably 400 C. or higher. 
O155 The photopolymerizable unsaturated.compound 
(b) having an ethylenic unsaturated group, having a weight 
average molecular weight of 400 or more or the photopo 
lymerizable unsaturated compound (b) having an ethylenic 
unsaturated group, having a boiling point (760 mmHg) of 
300 C. or higher may be selected from, for example, 
photopolymerizable unsaturated compounds shown below. 

0156. As a monomer having one unsaturated bond, there 
may be mentioned, for example, an ester type monomer of 
acrylic acid or methacrylic acid (polyethylene glycol acry 
late (the number of ethylene oxides is 9 to 50), polyethylene 
glycol methacrylate (the number of ethylene oxides is 9 to 
50), methoxypolyethylene glycol acrylate (the number of 
ethylene oxides is 9 to 50), methoxypolyethylene glycol 
methacrylate (the number of ethylene oxides is 9 to 50), 
methoxypolypropylene glycol acrylate (the number of pro 
pylene oxides is 7 to 40), methoxypolypropylene glycol 
methacrylate (the number of propylene oxides is 7 to 40) or 
the like), a styrene type monomer, a polyolefin type mono 
mer, a vinyl type monomer and a nitrile type monomer. 
O157 As a monomer having two unsaturated bonds, there 
may be mentioned, for example, polyethylene glycol dia 
crylate (the number of ethylene oxides is 9 to 50), polyeth 
ylene glycol dimethacrylate (the number of ethylene oxides 
is 9 to 50), hexapropylene glycol diacrylate, hexapropylene 
glycol dimethacrylate, polypropylene glycol diacrylate (the 
number of propylene oxides is 7 to 40), polypropylene 
glycol dimethacrylate (the number of propylene oxides is 7 
to 40), polyethylene glycol polypropylene glycol diacrylate 
(the total number of ethylene oxides and propylene oxides is 
7 to 50), polyethylene glycol polypropylene glycol 
dimethacrylate (the total number of ethylene oxides and 
propylene oxides is 7 to 50), 2,2-bis(4-acryloxydiethox 
yphenyl)-propane, 2,2-bis(4-methacryloxydiethoxyphenyl 
)propane, 2,2-bis(4-acryloxypolyethoxyphenyl)propane, 
2,2-bis(4-methacryloxypolyethoxyphenyl)propane (in the 
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formula (I), Y is 

CH 

-cator(O)- CHO-) - 
CH 

0158 (wherein 4s m+ns40)), bisphenol A diglycidyl 
ether di-acrylate, bisphenol A diglycidyl ether dimethacry 
late and a urethane diacrylate compound Such as a reaction 
product of trimethylhexamethylene diisocyanate/cyclohex 
anedimethanol/-2-hydroxyethyl acrylate (a molar ratio of 
2/1/2). 
0159. As a monomer having three unsaturated bonds, 
there may be mentioned, for example, propylene oxide 
modified trimethylolpropane trimethacrylate and alkyl 
modified dipenta-erythritol triacrylate. 
0160. As a monomer having four unsaturated bonds, 
there may be mentioned, for example, ditrimethylolpropane 
tetramethacrylate, alkyl-modified dipentaerythritol tet 
raacrylate, alkyl-modified dipentaerythritol tetramethacry 
late, ethylene oxide-modified pentaerythritol tetraacrylate 
and ethylene oxide-modified pentaerythritol tetramethacry 
late. 

0.161. As a monomer having five unsaturated bonds, there 
may be mentioned, for example, dipentaerythritol pen 
taacrylate, dipentaerythritol pentamethacrylate, dipen 
taerythritol monohydroxypentaacrylate, dipentaerythritol 
monohydroxypentamethacrylate and alkyl-modified dipen 
taerythritol pentaacrylate. 

0162. As a monomer having six unsaturated bonds, there 
may be mentioned, for example, dipentaerythritol hexaacry 
late and dipentaerythritol hexamethacrylate. 

0163 These monomers are used singly or in combination 
of two or more of them. 

0164. As the photopolymerization initiator (c) which 
produces free radical by irradiation of active light in the 
present invention, there may be mentioned, for example, an 
aromatic ketone (e.g., benzophenone, N,N'-tetramethyl-4,4'- 
diamino-benzophenone (Michlers ketone), N,N'-tetraethyl 
4,4'-di-aminobenzophenone, 4-methoxy-41-dimethylami 
nobenzophenone, 1-hydroxy-cyclohexyl-phenyl-ketone, 
2,4-diethylthio-Xanthone, 2-ethylanthraquinone and phenan 
threnequinone), a benzoin ether (e.g., benzoin methyl ether, 
benzoin ethyl ether and benzoin phenyl ether), a benzoin 
(e.g., methylbenzoin and ethylbenzoin), a benzyl derivative 
(e.g., 2-benzyl-2-dimethylamino-1-(4-morpholinophe 
nyl)butanone-1,2-methyl-1-(4-(methylthio)phenyl)-2-mor 
pholinopropanone-1, 2,2-dimethoxy-1,2-diphenylethan-1- 
one and benzyldimethyl-ketal), a 2,4,5-triarylimidazole 
dimer (e.g., a 2-(o-chlorophenyl)-4,5-diphenylimidazole 
dimer, a 2-(o-chloro-phenyl)-4,5-di(m-methoxyphenyl)imi 
dazole dimer, a 2-(o-fluorophenyl)p4,5-d penylimidazole 
dimer, a 2- (o-metoxy-phenyl) -4,5-diphenylimidazole 
dimer, a 2- (p-methoxyphenyl)-4,5-diphenylimidazole 
dimer, a 2,4-di(p-methoxyphenyl)-5-phenylimidazole dimer 
and a 2-(2,4-dimethoxyphenyl)-4,5-diphenylimidazole 
dimer) and an acridine derivative (e.g., 9-phenylacridine and 
1.7-bis(9,9'-acridinyl)heptane). 
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0.165. These photopolymerization initiators are used sin 
gly or in combination of two or more of them. 
0166 The phosphor (d) is not particularly limited, and a 
phosphor comprising a common metal oxide as a main 
component is used. 
0.167 As a phosphor which emits red light, there may be 
mentioned, for example, Y2O2S:Eu, Zn(PO):Mn, 
YO:Eu, YVO:Eu, (YGd)BO:Eu, Y-Zn(PO):Mn and 
(ZnCd)S:Ag+In-O. 
0168 As a phosphor which emits green light, there may 
be mentioned, for example, ZnS:Cu, Zn2SiO:Mn., ZnS:Cu+ 
ZnSiO, Mn, Gdi.O.S:Tb, YAl-O:Ce, ZnS:Cu,Al, 
YOS:Tb, ZnO:Zn, ZnS:Cu, Al--In-O, LaPO:Ce,Tb and 
BaC-6Al-O, Mn. 
0169. As a phosphor which emits blue light, there may be 
mentioned, for example, ZnS. Ag., ZnS: AgAl, ZnS:Ag,Ga, 
Al, ZnS, Ag,Cu,Ga,Cl, ZnS:Ag+In2O3, Ca2BOCl:Eu", 
(Sr, Ca, Ba,Mg)(PO)Cl:Eu", Sro(PO).Cl:Eu", 
BaMgAlto Oz:Eu", BaMgAlO:Eu" and 
BaMgAlO:Eu". 
0170 The particle size of the phosphor (d) in the present 
invention is preferably 0.1 to 20 tim, more preferably 1 to 15 
tim, particularly preferably 2 to 8 um. If the particle size is 
less than 0.1 um, light emission efficiency tends to be 
lowered, while if it exceeds 20 lum, dispersibility tends to be 
lowered. 

0171 The shape of the phosphor (d) in the present 
invention is preferably spherical, and it is preferred that its 
Surface area is Smaller. 

0172 The formulation amount of Component (a) in the 
present invention is preferably 10 to 90 parts by weight, 
more preferably 20 to 80 parts by weight based on the total 
amount of Component (a) and Component (b) being 100 
parts by weight. If the formulation amount is less than 10 
parts by weight, when the resulting material is Supplied as a 
photosensitive element in a roll State, a phosphor-containing 
photosensitive resin is exuded from a roll edge portion 
(hereinafter referred to as "edge fusion”) so that it is difficult 
to carry out drawing from a roll at the time of lamination of 
a photosensitive element, and an exuded portion is partially 
and excessively embedded in the Space of the Substrate for 
PDP, whereby a problem of significant lowering of produc 
tion yield is caused or film-forming property tends to be 
lowered. If the formulation amount exceeds 90 parts by 
weight, Sensitivity tends to be insufficient. 
0173 The formulation amount of Component (b) in the 
present invention is preferably 10 to 90 parts by weight, 
more preferably 20 to 80 parts by weight based on the total 
amount of Component (a) and Component (b) being 100 
parts by weight. If the formulation amount is less than 10 
parts by weight, the Sensitivity of a phosphor-containing 
photosensitive resin composition tends to be insufficient. If 
the formulation amount exceeds 90 parts by weight, a 
photocured product tends to be brittle, and when a photo 
Sensitive element is prepared, a phosphor-containing pho 
toSensitive resin composition tends to be exuded from an 
edge portion by flowing, or film-forming property tends to 
be lowered. 

0174 The formulation amount of Component (c) in the 
present invention is preferably 0.01 to 30 parts by weight, 
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more preferably 0.1 to 20 parts by weight based on the total 
amount of Component (a) and Component (b) being 100 
parts by weight. If the formulation amount is less than 0.01 
part by weight, the Sensitivity of a phosphor-containing 
photoSensitive resin composition tends to be insufficient. If 
the formulation amount exceeds 30 parts by weight, photo 
curing of an inner portion tends to be insufficient due to 
increase in absorption of active light at an exposed Surface 
of a phosphor-containing photosensitive resin composition. 

0175 The formulation amount of Component (d) in the 
present invention is preferably 10 to 400 parts by weight, 
more preferably 50 to 380 parts by weight based on the total 
amount of Component (a), Component (b) and Component 
(c) being 100 parts by weight. If the formulation amount is 
less than 10 parts by weight, when light is emitted as PDP, 
light emission efficiency tends to be lowered. If the formu 
lation amount exceeds 400 parts by weight, when a photo 
Sensitive element is prepared, film-forming property tends to 
be lowered, or flexibility tends to be lowered. 
0176) From the points of sensitivity, pattern-forming 
property and Safety, the phosphor-containing photoSensitive 
resin composition layer (A) in the present invention may 
comprise (e) a photopolymerizable high molecular weight 
binder having an ethylenic unsaturated group, (f) a photo 
polymerization initiator which produces free radical by 
irradiation of active light and (g) a phosphor. 
0177 As the above photopolymerizable high molecular 
weight binder (e) having an ethylenic unsaturated group, 
there may be mentioned a photopolymerizable vinyl copoly 
mer obtained by Subjecting a compound having at least one 
ethylenic unsaturated group and one functional group Such 
as an oxirane ring, an isocyanate group, a hydroxyl group 
and a carboxyl group to accition reaction with a vinyl 
copolymer having a functional group Such as a carboxyl 
group, a hydroxyl group, an amino group, an isocyanate 
group, an oxirane ring and an acid anhydride. 

0.178 As a vinyl monomer to be used in the vinyl 
copolymer having a functional group Such as a carboxyl 
group, a hydroxyl group, an amino group, an oxirane ring 
and an acid anhydride, there may be mentioned, for 
example, a vinyl monomer having a functional group Such 
as a carboxyl group, a hydroxyl group, an amino group, an 
oxirane ring and an acid anhydride, Such as acrylic acid, 
methacrylic acid, maleic acid, fumaric acid, itaconic acid, 
cinnamic acid, 2-hydroxyethyl acrylate, 2-hydroxyethyl 
methacrylate, acrylamide, methacrylamide, isocyanate-ethyl 
methacrylate, glycidyl acrylate, glycidyl methacrylate and 
maleic anhydride. As other vinyl monomer, there may be 
mentioned, for example, methyl acrylate, methyl methacry 
late, ethyl acrylate, ethyl methacrylate, n-propyl acrylate, 
n-propyl methacrylate, iso-propyl acrylate, iso-propyl meth 
acrylate, n-butyl acrylate, n-butyl methacrylate, iso-butyl 
acrylate, iso-butyl methacrylate, Sec-butyl acrylate, Sec 
butyl methacrylate, tert-butyl acrylate, tert-butyl methacry 
late, pentyl acrylate, pentyl methacrylate, hexyl acrylate, 
hexyl methacrylate, heptyl acrylate, heptyl methacrylate, 
2-ethyl-hexyl acrylate, 2-ethylhexyl methacrylate, octyl 
acrylate, octyl methacrylate, nonyl acrylate, nonyl meth 
acrylate, decyl acrylate, decyl methacrylate, dodecyl acry 
late, dodecyl methacrylate, tetradecyl acrylate, tetradecyl 
methacrylate, hexadecyl acrylate, hexadecyl methacrylate, 
octadecyl acrylate, octadecyl methacrylate, eicosyl acrylate, 
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eicosyl methacrylate, docosyl acrylate, docosyl methacry 
late, cyclopentyl acrylate, cyclopentyl methacrylate, cyclo 
hexyl acrylate, cyclohexyl methacrylate, cycloheptyl acry 
late, cycloheptyl methacrylate, benzyl acrylate, benzyl 
methacrylate, phenyl acrylate, phenyl methacrylate, meth 
oxyethyl acrylate, methoxyethyl methacrylate, diethylene 
glycol methoxy acrylate, diethylene glycol methoxy meth 
acrylate, dipropylene glycol methoxy acrylate, dipropylene 
glycol methoxy methacrylate, triethylene glycol methoxy 
acrylate, triethylene glycol methoxy methacrylate, dimethy 
laminoethyl acrylate, dimethylaminoethyl methacrylate, 
diethylaminoethyl acrylate, diethylaminoethyl methacrylate, 
dimethylaminopropyl acrylate, dimethylaminopropyl meth 
acrylate, 2-chloroethyl acrylate, 2-chloroethyl methacrylate, 
2-fluoroethyl acrylate, 2-fluoroethyl methacrylate, 2-cyano 
ethyl acrylate, 2-cyanoethyl methacrylate, Styrene, a-meth 
ylstyrene, Vinyltoluene, Vinyl chloride, Vinyl acetate, N-Vi 
nyl pyrrollidone, butadiene, isoprene, chloroprene, 
acrylonitrile and methacrylonitrile. These monomers are 
used singly or in combination of two or more of them with 
the vinyl monomer having a functional group Such as a 
carboxyl group, a hydroxyl group, an amino group, an 
oxirane ring and an acid anhydride being an indispensable 
component. 
0179. As the compound having at least one ethylenic 
unsaturated group and one functional group Such as an 
oxirane ring, an isocyanate group, a hydroxyl group, a 
carboxyl group, an amino group and an acid anhydride, there 
may be mentioned, for example, glycidyl acrylate, glycidyl 
methacrylate, ethyl isocyanate methacrylate, 2-hydroxy 
ethyl acrylate, 2-hydroxyethyl methacrylate, acrylic acid, 
methacrylic acid, maleic acid, fumaric acid, itaconic acid, 
cinnamic acid, acrylamide, methacrylamide and maleic 
anhydride. These compounds are used Singly or in combi 
nation of two or more of them. 

0180. In the following, examples of the photopolymeriz 
able high molecular weight binder (e) having an ethylenic 
unsaturated group are shown: 
0181 (1) a high molecular weight compound obtained by 
dissolving a vinyl copolymer containing methacrylic acid in 
an inert Solvent, adding a catalyst Such as triethylamine, 
triethyldiamine and benzyltriethylammonium chloride and a 
polymerization inhibitor Such as hydroquinone to the Solu 
tion and Subjecting glycidyl methacrylate and a carboxyl 
group of methacrylic acid to addition reaction; 
0182 (2) a high molecular weight compound obtained by 
dissolving a vinyl copolymer containing ethyl isocyanate 
methacrylate in an inert Solvent, adding a catalyst Such as 
triethylamine, triethyldiamine and benzyltriethylammonium 
chloride and a polymerization inhibitor Such as hydro 
quinone to the Solution and Subjecting 2-hydroxyethyl meth 
acrylate and an isocyanate group of ethyl isocyanate meth 
acrylate to addition reaction; 
0183 (3) a high molecular weight compound obtained by 
dissolving a vinyl copolymer containing 2-hydroxyethyl 
methacrylate in an inert Solvent, adding a catalyst Such as 
triethylamine, triethyldiamine and benzyltriethylammonium 
chloride and a polymerization inhibitor Such as hydro 
quinone to the Solution and Subjecting ethyl isocyanate 
methacrylate and a hydroxyl group of 2-hydroxyethyl meth 
acrylate to addition reaction; 
0184 (4) a high molecular weight compound obtained by 
dissolving a vinyl copolymer containing maleic anhydride in 
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an inert Solvent, adding a catalyst-Such as triethylamine, 
triethyldiamine and benzyltriethylammonium chloride and a 
polymerization inhibitor Such as hydroquinone to the Solu 
tion and Subjecting 2-hydroxyethyl acrylate and the acid 
anhydride to addition reaction; 
0185 (5) a high molecular weight compound obtained by 
dissolving a vinyl copolymer containing 2-hydroxyethyl 
methacrylate in an inert Solvent, adding a catalyst Such as 
triethylamine, triethyldiamine and benzyltriethylammonium 
chloride and a polymerization inhibitor Such as hydro 
quinone to the Solution and Subjecting maleic anhydride and 
a hydroxyl group of 2-hydroxyethyl methacrylate to addition 
reaction; and 
0186 (6) a high molecular weight compound obtained by 
dissolving a vinyl copolymer containing methacrylic acid in 
an inert Solvent, adding a catalyst Such as triethylamine, 
triethyldiamine and benzyltriethylammonium chloride and a 
polymerization inhibitor Such as hydroquinone to the Solu 
tion, Subjecting glycidyl methacrylate and a carboxyl group 
of methacrylic acid to addition reaction and then further 
Subjecting maleic anhydride and a produced hydroxyl group 
to addition reaction. 

0187. The weight average molecular weight of the pho 
topolymerizable high molecular weight binder (e) having an 
ethylenic unsaturated group is preferably 5,000 to 300,000, 
more preferably 20,000 to 150,000. If the weight average 
molecular weight is less than 5,000, when a photosensitive 
element is prepared, film-forming property and flexibility 
tend to be lowered, while if it exceeds 300,000, develop 
ability (property that an unnecessary portion can be easily 
removed by development) tends to be lowered. 
0188 In order that the phosphor-containing photosensi 
tive resin composition layer (A) can be developed by known 
various developing Solutions, the carboxyl group content 
(which can be regulated by an acid value (mgKOH/g)) of the 
photopolymerizable high molecular weight binder (e) hav 
ing an ethylenic unsaturated group can be adjusted Suitably. 
For example, when development is carried out by using an 
alkaline aqueous Solution of Sodium carbonate, potassium 
carbonate or the like, the acid value is preferably 90 to 260. 
If the acid value is less than 90, development tends to be 
difficult, while if it exceeds 260, developing solution resis 
tance (property that a portion which remains without being 
removed by development and becomes a pattern is not 
corroded by a developing Solution) tends to be lowered. 
0189 When development is carried out by using an 
aqueous developing Solution comprising water or an alkaline 
aqueous Solution and at least one organic Solvent, the acid 
value is preferably 16 to 260. If the acid value is less than 
16, development tends to be difficult, while if it exceeds 260, 
developing Solution resistance tends to be lowered. 
0190. Further, when development is carried out by using 
a developing Solution (an emulsion developing Solution) 
comprising water and at least one organic Solvent which is 
not dissolved in water and when an organic Solvent devel 
oping Solution Such as 1,1,1-trichloroethane is used, no 
carboxyl group may be contained. 
0191 The concentration of the ethylenic unsaturated 
group of the photopolymerizable high molecular weight 
binder (e) having an ethylenic unsaturated group is prefer 
ably 3.0x10" to 5.8x10 mol/g, more preferably 6.0x10' 
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to 5.5x10 mol/g, particularly preferably 9x10" to 5.0x 
10 mol/g. If the concentration of the ethylenic unsaturated 
group is less than 3.0x10" mol/g, developing Solution 
resistance (property that a portion which remains without 
being removed by development and becomes a pattern is not 
corroded by a developing Solution) tends to be lowered, 
while if it exceeds 5.8x10 mol/g, gelation tends to occur 
during preparation of the photopolymerizable high molecu 
lar weight binder (e) having an ethylenic unsaturated group. 
0192 As the photopolymerization initiator (f) which pro 
duces free radical by irradiation of active light in the present 
invention, there may be used, for example, the above pho 
topolymerization initiator (c) which produces free radical by 
irradiation of active light, which can be used in the photo 
Sensitive resin composition constituting the phosphor-con 
taining photosensitive resin composition layer (A). These 
photopolymerization initiators are used singly or in combi 
nation of two or more of them. 

0193 The phosphor (g) in the present invention is not 
particularly limited, and there may be used the above 
phosphor (d) which can be used in the photosensitive resin 
composition constituting the phosphor-containing photosen 
Sitive resin composition layer (A). 
0194 The formulation amount of Component (f) in the 
present invention is preferably 0.01 to 30 parts by weight, 
more preferably 0.1 to 20 parts by weight based on 100 parts 
by weight of Component (e). If the formulation amount is 
less than 0.01 part by weight, the sensitivity of a phosphor 
containing photosensitive resin composition tends to be 
insufficient, while if it exceeds 30 parts by weight, photo 
curing of an inner portion tends to be insufficient due to 
increase in absorption of active light at an exposed Surface 
of a phosphor-containing photoSensitive resin composition. 
0195 The formulation amount of Component (g) in the 
present invention is preferably 10 to 400 parts by weight, 
more preferably 50 to 380 parts by weight, particularly 
preferably 70 to 350 parts by weight based on 100 parts by 
weight of Component (e). If the formulation amount is less 
than 10 parts by weight, when light is emitted as PDP, light 
emission efficiency tends to be lowered. If the formulation 
amount exceeds 400 parts by weight, when a photosensitive 
element is prepared, film-forming property tends to be 
lowered, or flexibility tends to be lowered. 
0196. In the phosphor-containing photosensitive resin 
composition layer (A) constituted by the photopolymeriz 
able high molecular weight binder (e) having an ethylenic 
unsaturated group, the photopolymerization initiator (f) 
which produces free radical by irradiation of active light and 
the phosphor (g) in the present invention, for the purpose of 
improving Sensitivity, a photopolymerizable unsaturated 
compound having an ethylenic unsaturated group may be 
used when a photoSensitive element is prepared and in Such 
a formulation amount range that Storage Stability (property 
that a phenomenon that the photopolymerizable unsaturated 
compound having an ethylenic unsaturated group in the 
phosphor-containing photoSensitive resin composition layer 
(A) is migrated into the thermoplastic resin layer (B) 
described below is Suppressed, and the thermoplastic resin 
layer (B) is not photocured thereby) after embedding in the 
space of the substrate for PDP can be maintained. 
0.197 As the photopolymerizable unsaturated compound 
having an ethylenic unsaturated group, there may be men 
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tioned, for example, the above photopolymerizable unsat 
urated compound (b) having an ethylenic unsaturated group, 
which can be used in the photosensitive resin composition 
constituting the phosphor-containing photosensitive resin 
composition layer (A). These compounds are used singly or 
in combination of two or more of them. 

0198 The formulation amount of the photopolymerizable 
unsaturated compound having an ethylenic unsaturated 
group, which can be used in the phosphor-containing pho 
tosensitive resin composition layer (A) constituted by the 
photopolymerizable high molecular weight binder (e) hav 
ing an ethylenic unsaturated group, the photopolymerization 
initiator (f) which produces free radical by irradiation of 
active light and the phosphor (g) in the present invention is 
preferably 1 to 80 parts by weight, more preferably 3 to 70 
parts by weight, particularly preferably 5 to 60 parts by 
weight based on the total amount of Component (e) and the 
photo-polymerizable unsaturated compound having an eth 
ylenic unsaturated group being 100 parts by weight. If the 
formulation amount is less than 1 part by weight, when a 
photoSensitive element is prepared, film-forming property 
tends to be lowered. If the formulation amount exceeds 80 
parts by weight, developing Solution resistance tends to be 
lowered. 

0199. In the phosphor-containing photosensitive resin 
composition layer (A) constituted by the photopolymeriz 
able high molecular weight binder (e) having an ethylenic 
unsaturated group, the photopolymerization initiator (f) 
which produces free radical by irradiation of active light and 
the phosphor (g) in the present invention, for the purpose of 
improving flexibility when a photoSensitive element is pre 
pared, a film property-imparting polymer may be used. 
0200. As the film property-imparting polymer, there may 
be used, for example, the above film property-imparting 
polymer (a) which can be used in the photosensitive resin 
composition constituting the phosphor-containing photosen 
Sitive resin composition layer (A). These polymers are used 
Singly or in combination of two or more of them. 
0201 The formulation amount of the film property-im 
parting polymer which can be used in the phosphor-con 
taining photosensitive resin composition layer (A) consti 
tuted by the photopolymerizable high molecular weight 
binder (e) having an ethylenic unsaturated group, the pho 
topolymerization initiator (f) which produces free radical by 
irradiation of active light and the phosphor (g) in the present 
invention is preferably 1 to 80 parts by weight, more 
preferably 3 to 70 parts by weight, particularly preferably 5 
to 60 parts by weight based on the total amount of Com 
ponent (e) and the film property-imparting polymer being 
100 parts by weight. If the formulation amount is less than 
1 part by weight, when a photosensitive element is prepared, 
no effect of improving flexibility tends to be obtained. If the 
formulation amount exceeds 80 parts by weight, Sensitivity 
tends to be lowered. 

0202) In the photosensitive resin composition constitut 
ing the phosphor-containing photoSensitive resin composi 
tion layer (A) in the present invention, a compound having 
a carboxyl group may be contained in order to prevent 
thickening for a long period of time and obtain good Storage 
stability. 
0203 As the compound having a carboxyl group, there 
may be mentioned, for example, a Saturated aliphatic acid, 
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an unsaturated aliphatic acid, an aliphatic dibasic acid, an 
aromatic dibasic acid, an aliphatic tribasic acid and an 
aromatic tribasic acid. 

0204 As a specific example thereof, there may be men 
tioned, for example, formic acid, acetic acid, chloroacetic 
acid, dichloroacetic acid, trichloroacetic acid, propionic acid 
capric acid, undecanoic acid, lauric acid, tridecanoic acid, 
myristic acid, pentadecanoic acid, palmitic acid, heptade 
canoic acid, Stearic acid, nonadecanoic acid, arachidic acid, 
palmitoleic acid, oleic acid, elaidic acid, linolenic acid, 
linoleic acid, oxalic acid, malonic acid, methylmalonic acid, 
ethylmalonic acid, monomethyl malonate, monoethyl mal 
onate, Succinic acid, methylSuccinic acid, adipic acid, 
methyladipic acid, pimelic acid, Suberic acid, azelaic acid, 
Sebacic acid, maleic acid, itaconic acid, phthalic acid, isoph 
thalic acid, terephthalic acid, trimellitic acid, citric acid, 
Salicylic acid, pyruvic acid and malic acid. 

0205 Among them, from the point that an effect of 
Suppressing thickening is high, Oxalic acid, malonic acid, 
methyl-malonic acid, ethylmalonic acid and citric acid are 
preferred, and Oxalic acid, malonic acid and citric acid are 
more preferred. These compounds are used Singly or in 
combination of two or more of them. 

0206. The formulation amount of the compound having a 
carboxyl group is preferably 0.01 to 30 parts by weight 
based on 100 parts by weight of Component (a) or 
Component (e). If the formulation amount is less than 0.01 
part by weight, an effect of Storage Stability tends to be 
lowered, while if it exceeds 30 parts by weight, sensitivity 
tends to be insufficient. 

0207. In order to obtain good dispersion of the phosphor, 
it is preferred to add a dispersant to the photoSensitive resin 
composition constituting the phosphor-containing photosen 
Sitive resin composition layer (A) in the present invention. 
0208. As the dispersant, there may be mentioned an 
inorganic dispersant (e.g., Silica gel type, bentonite type, 
kaolinite type, talc type, hectorite type, montmorillonite 
type, Saponite type and beidellite type) and an organic 
dispersant (e.g., aliphatic acid amide type, aliphatic acid 
ester type, polyethylene oxide type, a Sulfate type anion 
Surfactant, polycarboxylic acid amine Salt type, polycar 
boxylic acid type, polyamide type, high molecular weight 
polyether type, acryl copolymer type and Special Silicone 
type). These dispersants are used singly or in combination of 
two or more of them. 

0209 The amount of the dispersant to be used is not 
particularly limited, but it is preferably 0.01 to 100 parts by 
weight based on 100 parts by weight of Component (a) or 
Component (e). If the amount to be used is less than 0.01 
part by weight, an effect to be brought about by addition 
tends not to appear, while if it exceeds 100 parts by weight, 
precision of pattern formation (property that a pattern com 
prising a phosphor-containing photosensitive resin compo 
Sition can be obtained with dimensional precision and a 
desired shape after development) tends to be lowered. 
0210. In the photosensitive resin composition constitut 
ing the phosphor-containing photosensitive resin composi 
tion layer (A) in the present invention, it is preferred to use 
a binding agent for the purpose of preventing peeling of the 
phosphor from the substrate for PDP after calcination. 
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0211 AS the binding agent, there may be mentioned, for 
example, a low melting point glass, a metal alkoxide and a 
Silane coupling agent. These binding agents are used singly 
or in combination of two or more of them. 

0212. The amount of the binder to be used is not par 
ticularly limited, but it is preferably 0.01 to 100 parts by 
weight, more preferably 0.05 to 50 parts by weight, particu 
larly preferably 0.1 to 30 parts by weight based on 100 parts 
by weight of Component (d) or Component (g). If the 
amount to be used is less than 0.01 part by weight, an effect 
of binding the phosphor tends not to appear, while if it 
exceeds 100 parts by weight, light emission efficiency tends 
to be lowered. 

0213. In order to obtain good film property, a plasticizer 
may be added to the phosphor-containing photoSensitive 
resin composition layer (A) in the present invention. As the 
plasticizer, there may be mentioned a compound represented 
by the formula (II): 

(II) 
R 

0214 wherein R represents a hydrogen atom or a methyl 
group, Y' represents a hydrogen atom, a saturated hydro 
carbon group which may have a Substituent(s) or a poly 
alkylene glycol residue, Y represents a hydroxyl group, a 
Saturated hydrocarbon group which may have a Substitu 
ent(s) or a polyalkylene glycol residue, and n represents an 
integer of 1 to 20, polypropylene glycol and a derivative 
thereof, polyethylene glycol and a derivative thereof, dioctyl 
phthalate, diheptyl phthalate, dibutyl phthalate, tricresyl 
phosphate, creSyldiphenyl phosphate and biphenyldiphenyl 
phosphate. 

0215. The formulation amount of the plasticizer is pref 
erably 10 to 90 parts by weight, more preferably 20 to 80 
parts by weight, particularly preferably 30 to 70 parts by 
weight based on 100 parts by weight of Component (a) or 
Component (e). If the formulation amount is less than 10 
parts by weight, when a photosensitive element is prepared, 
an effect of film-forming property tends to be low. If the 
formulation amount exceeds 90 parts by weight, the Sensi 
tivity of the phosphor-containing photoSensitive resin com 
position layer (A) tends to be insufficient. 
0216) If necessary, a dye, a color-forming agent, a pig 
ment, a polymerization inhibitor, a Surface-modifying agent, 
a Stabilizer, an adhesiveness-imparting agent and a thermo 
Setting agent may be added to the photosensitive resin 
composition constituting the phosphor-containing photosen 
Sitive resin composition layer (A) in the present invention. 
0217. It is necessary to remove unnecessary components 
by calcination at the time of preparing a phosphor pattern 
described below, and it is necessary that the photoSensitive 
resin composition other than the phosphor (d), the phosphor 
(g) and the binding agent in the photosensitive resin com 
position constituting the phosphor-containing photoSensitive 
resin composition layer (A) in the present invention has 
good thermal decomposition property. Therefore, it is pre 
ferred that the photoSensitive resin composition other than 
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the phosphor (d), the phosphor (g) and the binding agent 
does not contain elements other than carbon, hydrogen, 
oxygen and nitrogen as elements constituting Said compo 
Sition. 

0218. The phosphor-containing photosensitive resin 
composition layer (A) in the present invention can be 
obtained by dissolving the above respective components 
constituting Said layer in or mixing Said components with a 
Solvent which can dissolve or disperse Said components to 
prepare a Solution in which said components are dispersed 
uniformly and coating the Solution on a Support film, fol 
lowed by drying. 
0219. As the solvent which can dissolve or disperse the 
above respective components constituting the phosphor 
containing photosensitive resin composition layer (A), there 
may be mentioned, for example, toluene, acetone, methyl 
ethyl ketone, methyl isobutyl ketone, methyl celloSolve, 
ethyl cellosolve, Y-butyrolactone, N-methylpyrrolidone, 
dimethylformamide, tetramethylsulfone, diethylene glycol 
dimethyl ether, diethylene glycol monobutyl ether, chloro 
form, methylene chloride, methyl alcohol and ethyl alco 
hol. A These Solvents are used singly or in combination of 
two or more of them. 

0220. As the support film, there may be mentioned a 
Support film which is chemically and thermally stable and 
constituted by a flexible Substance, -for example, polyethyl 
ene terephthalate, polycarbonate, polyethylene and polypro 
pylene. Among them, polyethylene terephthalate and poly 
ethylene are preferred, and polyethylene terephthalate is 
more preferred. 
0221) It is required that the Support film can be removed 
later from the phosphor-containing photoSensitive resin 
composition layer (A) So that it should not be a film 
Subjected to Surface treatment or comprising a material 
which makes removing impossible. 

0222. The thickness of the support film is preferably 5 to 
100 um, more preferably 10 to 90 lum. 
0223) As a coating method, a known method may be 
used, and there may be mentioned, for example, a knife 
coating method, a roll coating method, a Spray coating 
method, a gravure coating method, a bar coating method and 
a curtain coating method. 
0224. In the coating step, the material of a portion of a 
coating apparatus, contacted with the Solution in which the 
above respective components constituting the phosphor 
containing photosensitive resin composition layer (A) are 
dispersed uniformly by dissolving Said components in or 
mixing Said components with the Solvent which can dissolve 
or disperse Said components is preferably a non-metallic 
material. When the material of a portion of a coating 
apparatus, contacted with the Solution constituting the phos 
phor-containing photosensitive resin composition layer (A) 
is a metal, the coating apparatus contacted with the Solution 
constituting the phosphor-containing photosensitive resin 
composition layer (A) is polished by the phosphor in Said 
Solution, and powder generated by polishing tends to 
migrate, as impurity, into the Solution constituting the phos 
phor-containing photosensitive resin composition layer (A). 
0225. The drying temperature is preferably 60 to 130° C., 
and the drying time is preferably 3 minutes to 1 hour. The 
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thickness of the phosphor-containing photosensitive resin 
composition layer (A) in the present invention is not par 
ticularly limited, but it is preferably 10 to 200 um, more 
preferably 15 to 150 lum, particularly preferably 20 to 100 
lum. If the thickness is less than 10 Wm, a phosphor pattern 
after calcination described below tends to be thin to lower 
light emission efficiency, while if it exceeds 200 tim, a 
phosphor pattern after calcination tends to be thick to reduce 
a light emission area of a phosphor Surface, which results in 
lowering of light emission efficiency. 

0226. The viscosity at 100° C. of the phosphor-contain 
ing photosensitive resin composition layer (A) in the present 
invention is preferably 1 to 1x10 Pa sec, more preferably 2 
to 1x10 Pa sec, particularly preferably 5 to 1x107 Patsec, 
extremely preferably 10 to 1x10 Pa sec. If the viscosity at 
100° C. is less than 1. Patsec, the viscosity at room tempera 
ture becomes too low So that when a photoSensitive element 
is prepared, the phosphor-containing photoSensitive resin 
composition layer (A) tends to be exuded from an edge 
portion by flowing, and film-forming property tends to be 
lowered. If the viscosity at 100° C. exceeds 1x10 Pa sec, 
property of forming the phosphor-containing photoSensitive 
resin composition layer (A) on the inner Surface of a concave 
portion of a Substrate having unevenness described below 
tends to be lowered. 

0227 With respect to the sensitivity of the phosphor 
containing photosensitive resin composition layer (A) in the 
present invention, when a predetermined active light irra 
diation dose of active light is irradiated imagewisely by 
using a step tablet of 21 grades produced by Hitachi Chemi 
cal Co., Ltd. or the like in the Step of irradiating active light 
imagewisely described below and development is carried 
out in the Step of removing an unnecessary portion(s) by 
development described below, the number of step tablet 
grades of the remaining phosphor-containing photoSensitive 
resin composition layer (A) is preferably 1 to 21 grades, 
more preferably 1.5 to 18 grades, particularly preferably 2 to 
15 grades. 

0228. With respect to the resolution of the phosphor 
containing photosensitive resin composition layer (A) in the 
present invention, when a predetermined active light irra 
diation dose of active light is irradiated imagewisely by 
using a photomask for evaluating resolution produced by 
Hitachi Chemical Co., Ltd. or the like and development is 
carried out in the step of removing an unnecessary portion(s) 
by development described below, the minimum line/space of 
the remaining the phosphor-containing photoSensitive resin 
composition layer (A) is preferably 1 mm/1 mm or less, 
more preferably 900 um/900 um or less, particularly pref 
erably 800 um/800 um. 
0229. With respect to the adhesiveness of the phosphor 
containing photosensitive resin composition layer (A) in the 
present invention, when a predetermined active light irra 
diation dose of active light is irradiated imagewisely by 
using a photomask for evaluating adhesiveness produced by 
Hitachi Chemical Co., Ltd. or the like and development is 
carried out in the step of removing an unnecessary portion(s) 
by development described below, the minimum line/space of 
the remaining the phosphor-containing photoSensitive resin 
composition layer (A) is preferably 400 um/400 um or less, 
more preferably 350 um/400 um or less, particularly pref 
erably 300 um/400 um. 
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0230. On the phosphor-containing photosensitive resin 
composition layer (A) in the present invention, a peelable 
cover film may be further laminated. 
0231. As the cover film, there may be mentioned poly 
ethylene, polypropylene, polyethylene terephthalate and 
polycarbonate. It is preferred that the adhesive Strength of 
the cover film to the phosphor-containing photosensitive 
resin composition layer (A) is Smaller than the adhesive 
strength of the cover film to the Support film. 
0232 The thickness of the cover film is not particularly 
limited, but it is preferably 5 to 100 um, more preferably 10 
to 90 um. 
0233. The photosensitive element of the present inven 
tion obtained as described above can be stored by being 
wound in a roll State. 

0234. A resin constituting the thermoplastic resin layer 
(B) in the present invention is not particularly limited So 
long as it is Softened at temperature at the time of contact 
bonding under heating, and there-may be mentioned, for 
example, polyethylene, polypropylene, polyvinyl chloride, 
polyvinyl acetate, polyvinylidene chloride, polystyrene, 
polyvinyltoluene, polyacrylate, polymethacrylate, a copoly 
mer of ethylene and vinyl acetate, a copolymer of ethylene 
and acrylate, a copolymer of vinyl chloride and Vinyl 
acetate, a copolymer of Styrene and acrylate or methacrylate, 
a copolymer of vinyltoluene and acrylate or methacrylate, a 
polyvinyl alcohol type resin (e.g., a hydrolyzate of poly 
acrylate or polymethacrylate, a hydroly Zate of polyvinyl 
acetate, a hydrolyzate of a copolymer of ethylene and vinyl 
acetate, a hydroly Zate of a copolymer of ethylene and 
acrylate, a hydrolyZate of a copolymer of Vinyl chloride and 
Vinyl acetate, a hydroly Zate of a copolymer of Styrene and 
acrylate or methacrylate and a hydrolyzate of a copolymer of 
vinyltoluene and acrylate or methacrylate), a water-Soluble 
Salt of carboxyalkyl cellulose, water-Soluble cellulose 
ethers, a water-Soluble Salt of carboxyalkyl Starch, polyvinyl 
pyrrollidone and a resin having a carboxyl group obtained by 
copolymerizing an unsaturated carboxylic acid and an unsat 
urated monomer which is copolymerizable there with. 
0235 From the points of preventing mixing of colors and 
improving operatability, the thermoplastic resin layer (B) in 
the present invention may be constituted by a photoSensitive 
resin composition comprising (h) a thermoplastic resin, (i) a 
photopolymerizable unsaturated compound having an eth 
ylenic unsaturated group and () a photopolymerization 
initiator which produces free radical by irradiation of active 
light. 
0236. As the thermoplastic resin (h), there may be used a 
resin which can be used as the above resin constituting the 
thermoplastic resin layer (B), and the above film property 
imparting polymer (a) which can be used in the photosen 
Sitive resin composition constituting the phosphor-contain 
ing photosensitive resin composition layer (A). 
0237 As the photopolymerizable unsaturated compound 

(i) having an ethylenic unsaturated group, there may be used 
the above photopolymerizable unsaturated compound (b) 
having an ethylenic unsaturated group, which can be used in 
the photoSensitive resin composition constituting the phos 
phor-containing photosensitive resin composition layer (A). 
0238. As the photopolymerization initiator () which pro 
duces free radical by irradiation of active light, there may be 
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used the above photopolymerization initiator (c) which 
produces free radical by irradiation of active light, which can 
be used in the photoSensitive resin composition constituting 
the phosphor-containing photosensitive resin composition 
layer (A). 
0239). The formulation amount of Component (h) is pref 
erably 10 to 90 parts by weight, more preferably 20 to 80 
parts by weight based on the total amount of Component (h) 
and Component (i) being 100 parts by weight. If the for 
mulation amount is less than 10 parts by weight, when a 
photoSensitive element is prepared, a photosensitive resin 
composition tends to be exuded from an edge portion by 
flowing, or film-forming property tends to be lowered. If the 
formulation amount exceeds 90 parts by weight, Sensitivity 
tends to be insufficient. 

0240 The formulation amount of Component (i) is pref 
erably 10 to 90 parts by weight, more preferably 20 to 80 
parts by weight based on the total amount of Component (h) 
and Component (i) being 100 parts by weight. If the for 
mulation amount is less than 10 parts by weight, Sensitivity 
tends to be insufficient, while if it exceeds 90 parts by 
weight, when a photoSensitive element is prepared, a pho 
toSensitive resin composition tends to be exuded from an 
edge portion by flowing, or film-forming property tends to 
be lowered. 

0241 The formulation amount of Component () is pref 
erably 0.01 to 30 parts by weight, more preferably 0.1 to 20 
parts by weight based on the total amount of Component (h) 
and Component (i) being 100 parts by weight. If the for 
mulation amount is less than 0.01 part by weight, Sensitivity 
tends to be insufficient, while if it exceeds 30 parts by 
weight, photocuring of an inner portion tends to be insuffi 
cient due to increase in absorption of active light at an 
exposed Surface. 
0242. From the point of reducing steps, it is preferred that 
the thermoplastic resin layer (B) can be developed by using 
the Same developing Solution by which the phosphor-con 
taining photosensitive resin composition layer (A) is devel 
oped. As the thermoplastic resin layer (B) which can be 
developed by the same developing Solution, there may be 
mentioned a thermoplastic resin layer which is Soluble in 
water or an alkaline aqueous Solution. 
0243 As a resin constituting the thermoplastic resin layer 
(B) which is Soluble in water or an alkaline aqueous Solu 
tion, there may be mentioned, for example, a polyvinyl 
alcohol type resin (e.g., a hydrolyzate of polyacrylate or 
polymethacrylate, a hydroly Zate of polyvinyl acetate, a 
hydrolyzate of a copolymer of ethylene and Vinyl acetate, a 
hydrolyzate of a copolymer of ethylene and acrylate, a 
hydrolyzate of a copolymer of vinyl chloride and vinyl 
acetate, a hydrolyzate of a copolymer of Styrene and acrylate 
or methacrylate and a hydrolyzate of a copolymer of vinyl 
toluene and acrylate or methacrylate), a water-Soluble Salt of 
carboxyalkyl cellulose, water-Soluble cellulose ethers, a 
water-Soluble Salt of carboxyalkyl Starch, polyvinyl pyrroli 
done and a resin having a carboxyl group obtained by 
copolymerizing an unsaturated carboxylic acid and an unsat 
urated monomer which is copolymerizable there with. 
0244. As the resin having a carboxyl group obtained by 
copolymerizing an unsaturated carboxylic acid and an unsat 
urated monomer which is copolymerizable therewith, it is 
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preferred to use, for example, a vinyl copolymer obtained by 
copolymerizing an unsaturated carboxylic acid (e.g., acrylic 
acid, methacrylic acid, maleic acid, fumaric acid and ita 
conic acid) and the above vinyl monomer which can be used 
in the film property-imparting polymer (a) constituting the 
phosphor-containing photoSensitive resin composition layer 
(A). 
0245. The weight average molecular weight of the resin 
having a carboxyl group obtained by copolymerizing an 
unsaturated carboxylic acid and an unsaturated monomer 
which is copolymerizable therewith is preferably 5,000 to 
300,000, more preferably 20,000 to 150,000. If the weight 
average molecular weight is less than 5,000, when a pho 
toSensitive element is prepared, film-forming property and 
flexibility tend to be lowered, while if it exceeds 300,000, 
developability tends to be lowered. 
0246. In order that the thermoplastic resin layer (B) 
which is Soluble in an alkaline aqueous Solution can be 
developed by known various developing Solutions, the car 
boxyl group content (which can be regulated by an acid 
value (mgKOH/g)) of the resin having a carboxyl group 
obtained by copolymerizing an unsaturated carboxylic acid 
and an unsaturated monomer which is copolymerizable 
therewith can be adjusted suitably. 
0247 For example, when development is carried out by 
using an alkaline aqueous Solution of Sodium carbonate, 
potassium carbonate or the like, the acid value is preferably 
90 to 260. If the acid value is less than 90, development 
tends to be difficult, while if it exceeds 260, developing 
Solution resistance tends to be lowered. 

0248 When development is carried out by using an 
aqueous developing Solution comprising water or an alkaline 
aqueous Solution and at least one organic Solvent, the acid 
value is preferably 16 to 260. If the acid value is less than 
16, development tends to be difficult, while if it exceeds 260, 
developing Solution resistance tends to be lowered. 
0249. In order to obtain good film property of the ther 
moplastic resin layer (B), a plasticizer may be added to the 
resin constituting the thermoplastic resin layer (B) described 
above. 

0250) As the plasticizer, there may be used the above 
plasticizer which can be used in the photoSensitive resin 
composition constituting the phosphor-containing photosen 
Sitive resin composition layer (A). 
0251 The thermoplastic resin layer (B) in the present 
invention can be formed into a film shape by dissolving the 
resin constituting the thermoplastic resin layer (B) in or 
mixing Said resin in a Solvent which dissolves Said resin to 
prepare a uniform Solution and coating the Solution on the 
above Support film by using a known coating method Such 
as a knife coating method, a roll coating method, a Spray 
coating method, a gravure coating method, a bar coating 
method and a curtain coating method, followed by drying. 

0252) As the solvent which dissolves the resin constitut 
ing the thermoplastic resin layer (B), there may be men 
tioned, for example, water, toluene, acetone, methyl ethyl 
ketone, methyl isobutyl ketone, methyl celloSolve, ethyl 
cellosolve, Y-butyrolactone, N-methylpyrrolidone, dimeth 
ylformamide, tetramethylsulfone, diethylene glycol dim 
ethyl ether, diethylene glycol monobutyl ether, chloroform, 
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methylene chloride, methyl alcohol and ethyl alcohol. These 
Solvents are used Singly or in combination of two or more of 
them. 

0253) As the support film, there may be mentioned a 
Support film which is chemically and thermally stable and 
constituted by a flexible Substance, for example, polyethyl 
ene terephthalate, polycarbonate, polyethylene and polypro 
pylene. Among them, polyethylene terephthalate and poly 
ethylene are preferred, and polyethylene terephthalate is 
more preferred. 

0254. It is required that the Support film can be removed 
later from the thermoplastic resin layer (B) so that it should 
not be a film Subjected to Surface treatment or comprising a 
material which makes removing impossible. 

0255 The thickness of the Support film is preferably 5 to 
100 um, more preferably 10 to 90 lum. 

0256 As a coating method, a known method may be 
used, and there may be mentioned, for example, a knife 
coating method, a roll coating method, a Spray coating 
method, a gravure coating method, a bar coating method and 
a curtain coating method. 
0257) The drying temperature is preferably 60 to 130°C., 
and the drying time is preferably 3 minutes to 1 hour. 

0258 The thickness of the thermoplastic resin layer (B) 
in the present invention is not particularly limited, but it is 
preferably 10 to 200 um, more preferably 15 to 150 lum, 
particularly preferably 20 to 100 lim. If the thickness is less 
than 10 tim, a phosphor pattern after calcination described 
below tends to be thin to lower light emission efficiency, 
while if it exceeds 200 tim, a phosphor pattern after calci 
nation tends to be thick to reduce a light emission area of a 
phosphor Surface, which results in lowering of light emis 
Sion efficiency. 

0259. The viscosity at 100° C. of the thermoplastic resin 
layer (B) in the present invention is preferably 1 to 1x10' 
Pa'sec, more preferably 2 to 1x10 Pa sec, particularly 
preferably 5 to 1x107 Pa sec, extremely preferably 10 to 
1x10 Pa sec. If the viscosity at 100° C. is less than 1 Pa sec, 
the Viscosity at room temperature becomes too low So that 
when a photoSensitive element is prepared, the thermoplas 
tic resin layer (B) tends to be exuded from an edge portion 
by flowing, and film-forming property tends to be lowered. 
If the viscosity at 100° C. exceeds 1x10 Pa sec, property of 
forming the phosphor-containing photosensitive resin com 
position layer (A) on the inner Surface of a concave portion 
of a Substrate having unevenneSS described below tends to 
be lowered. 

0260 On the thermoplastic resin layer (B) in the present 
invention, a peelable cover film may be further laminated. 

0261. As the cover film, there may be mentioned poly 
ethylene, polypropylene, polyethylene terephthalate and 
polycarbonate. It is preferred that the adhesive Strength of 
the cover film to the thermoplastic resin layer (B) is smaller 
than the adhesive Strength of the cover film to the Support 
film. 

0262 The thickness of the cover film is not particularly 
limited, but it is preferably 5 to 100 um, more preferably 10 
to 90 lum. 
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0263. The photosensitive element of the present inven 
tion obtained as described above can be stored by being 
wound in a roll State. 

0264. In the following, the respective steps of the pro 
ceSSes for preparing a phosphor pattern of the present 
invention are explained by referring to FIG. 4, FIG. 5, FIG. 
6, FIG. 7, FIG. 8, FIG. 9, FIG. 10, FIG. 11, FIG. 12 and 
FIG. 13. FIG. 4, FIG. 5, FIG. 6, FIG. 7, FIG. 8, FIG. 9, 
FIG. 10, FIG. 11, FIG. 12 and FIG. 13 are schematical 
ViewS showing the respective Steps of the processes for 
preparing a phosphor pattern of the present invention. 
0265 <(Ia) Step of heating and pressurizing the thermo 
plastic resin layer (B) in a State that the thermoplastic resin 
layer (B) is Superposed on the phosphor-containing photo 
Sensitive resin composition layer (A) on an uneven Surface 
of a Substrate having unevenness, to laminate the phosphor 
containing photosensitive resin composition layer (A) and 
the thermoplastic resin layer (B) on the uneven Surface> 
0266 FIG. 4 (a) shows a state that a phosphor-containing 
photo-Sensitive resin composition layer (A) 7 is laminated 
on a Substrate 1 for PDP on which a barrier rib 2 is formed. 

0267 In FIG. 4 (a), as a method for laminating the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 on the substrate 1 for PDP on which the barrier rib 2 
is formed, there may be mentioned, for example, a lamina 
tion method by using the photoSensitive element constituted 
by the phosphor-containing photosensitive resin composi 
tion layer (A) described above. 
0268. In the case where the photosensitive element is 
used, when a cover film exists on the photoSensitive ele 
ment, after the cover film is removed, the photosensitive 
element can be laminated by contact bonding using a contact 
bonding roll or the like So that the phosphor-containing 
photosensitive resin composition layer (A) 7 is contacted 
with the Surface on which the barrier rib is formed, of the 
Substrate for PDP. 

0269. The contact bonding pressure when pressurization 
is carried out is preferably 50 to 1x10 N/m, more preferably 
2.5x10° to 5x10 N/m, particularly preferably 5x10° to 
4x10 N/m in terms of line pressure. If the contact bonding 
pressure is less than 50 N/m, property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the space of a concave portion of the Substrate for 
PDP tends to be lowered, while if it exceeds 1x10 N/m, the 
barrier rib on the Substrate for PDP tends to be broken. 

(0270. Here, as a method for making the line pressure 
5x10 N/m, there may be mentioned, for example a method 
for making the line pressure 5x10 N/m by using a laminator 
having a cylinder diameter of 40 mm, using a Substrate 
having a thickness of 3 mm, a length of 10 cm and a width 
of 10 cm (a Square) and making the cylinder pressure 
(ordinary pressure 1 atm is 0) of the laminator 2 kgf/cm, 
and a method for making the line pressure 5x10 N/m by 
using a laminator having a cylinder diameter of 40 mm, 
using a Substrate having a thickness of 3 mm, a length of 20 
cm and a width of 20 cm (a Square) and making the cylinder 
pressure (ordinary pressure 1 atm is 0) of the laminator 4 
kgf/cm. 
0271 From the point that property of embedding the 
phosphor-containing photoSensitive resin composition layer 



US 2002/OO18946 A1 

(A) 7 in the Space of the concave portion is further improved, 
the above contact bonding roll having a Surface made of a 
material abundant in flexibility, Such as rubber and plastics 
may be used. 
0272. The thickness of the layer of the material abundant 
in flexibility is preferably 200 to 400 um. 
0273 From the point that property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the Space of the concave portion is further improved, 
lamination may be carried out by contact bonding the 
photosensitive element to the surface on which the barrier 
rib 2 is formed, of the substrate 1 for PDP while heating the 
photosensitive element by a heating roll 9 or the like. 
0274 The heating temperature at the time of contact 
bonding under heating is preferably 10 to 140 C., more 
preferably 20 to 135° C., particularly preferably 30 to 130° 
C. If the heating temperature is lower than 10 C., the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 tends not to be adhered to the substrate for PDP 
sufficiently, while if it exceeds 140 C., the phosphor 
containing photosensitive resin composition layer (A) 7 
tends to be thermoset. 

0275. The contact bonding pressure at the time of contact 
bonding under heating is preferably 50 to 1x10 N/m, more 
preferably 2.5x10° to 5x10' N/m, particularly preferably 
5x10 to 4x10 N/m in terms of line pressure. If the contact 
bonding pressure is less than 50 N/m, property of embedding 
the phosphor-containing photosensitive resin composition 
layer (A) 7 in the Space of the concave portion of the 
Substrate for PDP tends to be lowered, while if it exceeds 
1x10 N/m, the barrier-rib on the substrate for PDP tends to 
be broken. 

0276 When the photosensitive element is heated as 
described above, it is not necessary to carry out preheat 
treatment of the Substrate for PDP on which the barrier rib 
is formed. However, from the point that property of embed 
ding the phosphor-containing photosensitive resin compo 
Sition layer (A) 7 in the Space is further improved, it is 
preferred to carry out preheat treatment of the above Sub 
Strate for PDP. 

0277. The preheating temperature is preferably 30 to 
130° C., and the preheating time is preferably 0.5 to 20 
minutes. 

0278. Further, for the same purpose, operations of the 
above contact bonding and contact bonding under heating 
may be carried out under a reduced pressure of 5x10" Pa or 
leSS. 

0279. After lamination is completed as described above, 
heating may be carried out at a temperature range of 30 to 
150° C. for 1 to 120 minutes. At the time of heating, a 
Support film may be removed, if necessary. 

0280 AS described above, as shown in FIG. 4 (a), the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 can be laminated on the substrate 1 for PDP on which 
the barrier rib 2 is formed. 

0281 FIG. 4 (b) shows a state that a thermoplastic resin 
layer (B) 8 is Superposed on the phosphor-containing pho 
tosensitive resin composition layer (A) 7, and the phosphor 
containing photosensitive resin composition layer (A) 7 and 
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the thermoplastic resin layer (B) 8 are laminated while 
carrying out contact bonding under heating. 

0282. In FIG. 4 (b), as a method for Superposing the 
thermoplastic resin layer (B) 8 on the phosphor-containing 
photosensitive resin composition layer (A) 7 and carrying 
out contact bonding under heating, there may be mentioned, 
for example, a method in which when a Support film exists 
on the phosphor-containing photosensitive resin composi 
tion layer (A) 7 in the state of FIG. 4 (a), after the Support 
film is removed, (when a cover film exists on the thermo 
plastic resin layer (B) 8, after the cover film is removed), the 
thermoplastic resin layer (B) 8 is Superposed on the phos 
phor-containing photosensitive resin composition layer (A) 
7, and contact bonding under heating is carried out by the 
heating roll 9 or the like. 
0283 The heating temperature at the time of contact 
bonding under heating is preferably 10 to 140 C., more 
preferably 20 to 135° C., particularly preferably 30 to 130° 
C. If the heating temperature is lower than 10 C., property 
of embedding the phosphor-containing photoSensitive resin 
composition layer (A) 7 in the space of the substrate for PDP 
tends to be lowered, while if it exceeds 140 C., the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 tends to be thermoset. 
0284. The contact bonding pressure at the time of contact 
bonding under heating is preferably 50 to 1x10 N/m, more 
preferably 2.5x10° to 5x10' N/m, particularly preferably 
5x10 to 4x10' N/m in terms of line pressure. If the contact 
bonding pressure is less than 50 N/m, property of embedding 
the phosphor-containing photosensitive resin composition 
layer (A) 7 in the Space of the concave portion of the 
substrate for PDP tends to be lowered, while if it exceeds 
1x10 N/m, the barrier rib on the Substrate for PDP tends to 
be broken. 

0285) When the thermoplastic resin layer (B) 8 is heated 
as described above, it is not necessary to carry out preheat 
treatment of the substrate for PDP on which the phosphor 
containing photosensitive resin composition layer (A) 7 is 
laminated. However, from the point that property of embed 
ding the phosphor-containing photosensitive resin compo 
Sition layer (A) 7 in the space of the concave portion is 
further improved, it is preferred to carry out preheat treat 
ment of the Substrate for PDP on which the phosphor 
containing photosensitive resin composition layer (A) 7 is 
laminated. 

0286 The preheating temperature is preferably 30 to 
130 C., and the preheating time is preferably 0.5 to 20 
minutes. 

0287. From the point that property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the space of the concave portion is further improved, 
the above heating roll 9 having a Surface made of a material 
abundant in flexibility, Such as rubber and plastics may be 
used. 

0288 The thickness of the layer of the material abundant 
in flexibility is preferably 200 to 400 Mim. 
0289. Further, for the same purpose, operations of the 
above contact bonding and contact bonding under heating 
may be carried out under a reduced pressure of 5x10 Pa or 
leSS. 
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0290. After lamination is completed, heating may be 
carried out at a temperature range of 30 to 150° C. for 1 to 
120 minutes. At the time of heating, when a Support film 
exists on the thermoplastic resin layer (B) 8, the Support film 
may be removed, if necessary. 
0291. As described above, the phosphor-containing pho 
tosensitive resin composition layer (A) 7 can be formed 
uniformly in the Space of the concave portion of the Sub 
Strate 1 for PDP 

0292. In the step (Ia) in the present invention, both of the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 and the thermoplastic resin layer (B) 8 may be 
laminated Simultaneously which carrying out contact bond 
ing under heating. 
0293 As conditions of contact bonding under heating 
when contact bonding under heating of both of the layerS is 
carried out Simultaneously, there may be used the above 
conditions under which contact bonding under heating of the 
thermoplastic resin layer (B) 8 is carried out. 
0294. By changing a combination of the respective con 
ditions Such as the heating conditions and contact bonding 
preSSure condition at the time of contact bonding under 
heating of the phosphor-containing photosensitive resin 
composition layer (A) 7 and the thermoplastic resin layer 
(B) 8, the preheating conditions of the substrate for PDP, the 
layer thicknesses of the phosphor-containing photoSensitive 
resin composition layer (A) 7 and the thermoplastic resin 
layer (B) 8 described below and the like, the layers can be 
laminated in a state as shown in FIG. 6. FIG. 6 is one 
embodiment after completion of the step of FIG. 4 (b) in the 
proceSS for preparing a phosphor pattern of the present 
invention. 

0295 With respect to the layer thicknesses of the phos 
phor-containing photosensitive resin composition layer (A) 
7 and the thermoplastic resin layer (B) 8, from the point that 
a phosphor pattern with high precision and a uniform shape 
can be formed, it is preferred that in the phosphor-containing 
photosensitive resin composition layer (A) and the thermo 
plastic resin layer (B) in a region which is the same as the 
region where unevenneSS is formed on a Substrate having 
unevenness (a substrate for PDP), the ratio (V)/(V°) of the 
total volume (V) of the phosphor-containing photosensitive 
resin composition layer (A) and the thermoplastic resin layer 
(B) to the volume (V°) of the space of a concave portion of 
the Substrate having unevenneSS is in the range of 1 to 2. If 
(V')/(V) is in the range of 1 to 1.05, the phosphor 
containing photosensitive resin composition layer (A) 7 
tends to be formed on the inner Surface of the concave 
portion in a State that almost none of the phosphor-contain 
ing photosensitive resin composition layer (A) 7 remains on 
the convex portion as shown in FIG. 4 (b). If (V)/(V) 
exceeds 1.05 and is 2 or less, the phosphor-containing 
photosensitive resin composition layer (A) 7 tends to be 
formed on the inner Surface of the concave portion in a State 
that the phosphor-containing photoSensitive resin composi 
tion layer (A) 7 remains on the convex portion as shown in 
FIG. 6. Here, if (V')/(V°) is less than 1, a portion of the 
inner Surface of the concave portion to which the phosphor 
containing photosensitive resin composition layer (A) 7 
cannot be adhered tends to be generated, while if it exceeds 
2, the Sectional shape of a multicolor phosphor pattern 
described below tends to be non-uniform. 
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0296) In preparation of the substrate for PDP before the 
photosensitive element is laminated, there is a case where 
entire or partial shrinkage of the substrate for PDP is caused 
by heating or the like, and there is a case where almost no 
shrinkage of the substrate for PDP is caused by heating or 
the like. In the case where entire or partial Shrinkage of the 
substrate for PDP is caused, positional displacement 
between the Substrate for PDP and a photomask may be 
caused. Therefore, in the case where entire or partial Shrink 
age of the substrate for PDP is caused, from the point that 
tolerance of registration precision of a photomask is 
enlarged in the step (IIa) of irradiating the phosphor-con 
taining photosensitive resin composition layer (A) and/or the 
thermoplastic resin layer (B) imagewisely with active light 
described below, it is preferred that the phosphor-containing 
photosensitive resin composition layer (A) 7 is laminated on 
the inner surface (the wall surface of the barrier rib 2 and the 
Surface of the Substrate 1) of the concave portion So that 
almost none of the phosphor-containing photosensitive resin 
composition layer (A) 7 remains on the convex portion (the 
barrier rib 2) as shown in FIG. 4 (b). In the case where 
almost no shrinkage of the Substrate for PDP is caused, 
lamination may be carried out as shown in FIG. 4 (b), or 
lamination may be carried out in a State that the phosphor 
containing photosensitive resin composition layer (A) 7 
remains on the convex portion as shown in FIG. 6. 

0297 As described above, as shown in FIG. 4 (b) or 
FIG. 6, the phosphor-containing photosensitive resin com 
position layer (A) 7 can be laminated uniformly on the 
Surface (on the uneven Surface) of the Substrate 1 for PDPon 
which the barrier rib 2 is formed. 

0298 <(IIa) Step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) and/or the ther 
moplastic resin layer (B) imagewisely with active light> 
0299 FIG. 4 (c) shows a state that active light 11 is 
irradiated imagewisely. 

0300. In FIG.4(c), as a method for irradiating the active 
light 11 imagewisely, there may be used a method of 
irradiating the active light 11 imagewisely through a pho 
tomask 10 Such as a negative film and a positive film, 
provided above the thermoplastic resin layer (B) 8 in the 
state of FIG. 4 (b). At the time of irradiation, when a support 
film exists on the thermoplastic resin layer (B) 8, the active 
light 11 may be irradiated imagewisely while the Support 
film is laminated as Such, or the active light 11 may be 
irradiated imagewisely after the Support film is removed. 

0301 At the time of irradiation, when the thermoplastic 
resin layer (B) 8 is the photosensitive resin composition 
described above, the phosphor-containing photosensitive 
resin composition layer (A) 7 and the thermoplastic resin 
layer (B) 8 are to be photocured simultaneously. 
0302) In preparation of the substrate for PDP before the 
photosensitive element is laminated, in the case where entire 
or partial shrinkage of the Substrate for PDP is caused by 
heating or the like or in the case where almost none of the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 remains on the convex portion as shown in FIG. 4 (b), 
from the point that tolerance of registration precision is 
enlarged, it is preferred that the permeation width of the 
active light 11 of the photomask lo is the same permeation 
width as the opening width of the concave portion of the 
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substrate for PDP or wider than the opening width of the 
concave portion of the substrate for PDP. 
0303 Also, in preparation of the substrate for PDP before 
the photoSensitive element is laminated, in the case where 
almost no shrinkage of the Substrate for PDP is caused by 
heating or the like and the phosphor-containing photosen 
Sitive resin composition layer (A) 7 remains on the convex 
portion as shown in FIG. 6, from the point that a phosphor 
pattern can be formed on the inner Surface of the concave 
portion with good operatability, it is preferred that photo 
mask 10 has an active light permeation width which is 
narrower than the opening width of the concave portion. 
0304. When the opening width of the concave portion is 
W (um), the active light permeation width which is narrower 
than the opening width of the concave portion is preferably 
0.3 xW to 0.99999xW, more preferably 0.5xW to 0.999xW, 
particularly preferably 0.6xW to 0.99x.W. 
0305 If the active light permeation width which is nar 
rower than the opening width of the concave portion is leSS 
than 0.3xW, photocuring of the phosphor-containing photo 
Sensitive resin composition layer (A) 7 formed on the inner 
Surface of the concave portion tends to be insufficient. In 
development described below, developing Solution resis 
tance (property that a portion which remains without being 
removed by development and becomes a pattern is not 
corroded by development) of the phosphor-containing pho 
tosensitive resin composition layer (A) 7 formed on the 
inner Surface of the concave portion tends to be lowered, and 
even a necessary portion of the phosphor-containing photo 
Sensitive resin composition layer (A) 7 formed on the inner 
surface of the concave portion tends to be removed. If the 
active light permeation width which is narrower than the 
opening width of the concave portion is a width exceeding 
0.99999xW, even a portion other than the inner surface of 
the concave portion to be photocured tends to be photocured, 
and an unnecessary portion tends to remain after develop 
ment described below. 

0306 When the phosphor-containing photosensitive 
resin composition layer (A) 7 remains on the convex portion 
as shown in FIG. 6, from the point that a phosphor pattern 
can be formed on the inner Surface of the concave portion 
with good operatability, the active light may be irradiated 
imagewisely in a State that a gas containing oxygen exists on 
the thermoplastic resin layer (B) 8. 
0307 In this case, it is preferred that the photopolymer 
ization initiator (c) which produces free radical by irradia 
tion of active light in the photosensitive resin composition 
constituting the phosphor-containing photosensitive resin 
composition layer (A) 7 is a photopolymerization initiator in 
which free radical is produced by irradiation of active light 
and produced free radical is easily deactivated by oxygen. 
0308) The thermoplastic resin layer (B) 8 may be the 
photoSensitive resin composition described above, and it is 
preferred that the photopolymerization initiator () which 
produces free radical by irradiation of active light, consti 
tuting the thermoplastic resin layer (B) 8 is a photopoly 
merization initiator in which free radical is produced by 
irradiation of active light and produced free radical is easily 
deactivated by oxygen. 
0309 FIG. 7 shows a state that the active light 11 is 
irradiated imagewisely in a State that a gas containing 
oxygen exists on the thermoplastic resin layer (B) 8. 
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0310. In the step of FIG. 7, it is necessary to irradiate the 
active light 11 imagewisely in a State that a gas containing 
oxygen always exists on the thermoplastic resin layer (B) 8. 
As a method for Such irradiation, there may be mentioned, 
for example, a method in which the active light 11 is 
irradiated imagewisely in a State that the thermoplastic resin 
layer (B) 8 is directly contacted with air or the like, through 
the photomask 10 Such as a negative film, a negative glass, 
a positive film and a positive glass with a spacer 12 or the 
like being Sandwiched between the thermoplastic resin layer 
(B) 8 and the photomask 10. 
0311 When the thermoplastic resin layer (B) 8 and the 
photomask 10 are not adhered to each other So that oxygen 
is always Supplied in a State that the thermoplastic resin layer 
(B) 8 is exposed to oxygen, the active light 11 can be also 
irradiated imagewisely in a State that the photomask 10 is 
directly Superposed on the thermoplastic resin layer (B) 8 
without Sandwiching the spacer 12 or the like between the 
thermoplastic resin layer (B) 8 and the photomask 10. 
0312. In this case, when a support film exists on the 
thermoplastic resin layer (B) 8, if a portion to be exposed of 
the phosphor-containing photosensitive resin composition 
layer (A) 7 formed on a portion other than the inner surface 
of the concave portion and the thermoplastic resin layer (B) 
8 are a photoSensitive resin composition, in order that the 
photocuring property of a portion to be exposed of the 
thermoplastic resin layer (B) 8 is made insufficient by 
oxygen and an unnecessary portion thereof is removed by 
development described below, it is necessary to irradiate the 
active light 11 imagewisely after the Support film is 
removed. However, when the Support film is a film having 
oxygen permeability, the active light 11 can be irradiated 
imagewisely in a State that the Support film is laminated. 
0313 Similarly, when a portion to be exposed of the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 formed on a portion other than the inner surface of the 
concave portion and the thermoplastic resin layer (B) 8 are 
a photosensitive resin composition, in order that the photo 
curing property of a portion to be exposed of the phosphor 
containing photosensitive resin composition layer (A) 7 is 
made insufficient by oxygen, it is preferred to adjust the 
exposure dose of the active light 11 to enable removing by 
development described below. 
0314. As described above, when the photocured phos 
phor-containing photosensitive resin composition layer (A) 
7 and the photocured thermoplastic resin layer (B) 8 are a 
photosensitive resin composition, the photocured thermo 
plastic resin layer (B) 8 is formed on the inner Surface of the 
concave portion. When the phosphor-containing photosen 
Sitive resin composition layer (A) 7 having insufficient 
photocuring property and the thermoplastic resin layer (B) 8 
having insufficient photocuring property are a photosensi 
tive resin composition, the thermoplastic resin layer (B) 8 
having insufficient photocuring property is formed on a 
portion other than the inner Surface of the concave portion. 
0315 Also, after the thermoplastic resin layer (B) 8 is 
removed by dissolution using water, an alkaline aqueous 
Solution, an aqueous developing Solution, an organic Solvent 
or the like which does not dissolve the phosphor-containing 
photosensitive resin composition layer (A) 7, the active light 
11 may be irradiated imagewisely through the photomask 10 
Such as a negative film and a positive film. 
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0316. As the active light 11, a known active light source 
may be used, and there may be mentioned, for example, light 
generated from carbon arc, mercury, vapor arc, Xenon arc or 
the like. 

0317. The sensitivity of a photopolymerization initiator is 
generally the largest in a UV ray region So that in that case, 
an active light source which radiates UV ray effectively 
should be used. When the photopolymerization initiator is 
Sensitive to visible rays, for example, it is 9,10-phenan 
threnequinone, Visible light can be used as the active light 
11, and as a light Source thereof, there may be also used, in 
addition to the above light sources, a flood bulb for photo 
graphs and a Solar lamp. 
0318. Also, as the active light 11 in the present invention, 
there may be mentioned parallel light, non-parallel light and 
Scattered light. Either of parallel light, non-parallel light or 
Scattered light may be used, one or two or all of them may 
be used in one Step, and two of them may be used in two 
Stages or all of them may be used in all Stages Separately. 
When two of them are used in two stages or all of them are 
used in all Stages Separately, either of them may be used 
firstly. 

03.19. The irradiation dose of the active light 11 is pref 
erably 3 m.J/cm° to 3 J/cm', more preferably 5 mJ/cm° to 1 
J/cm, particularly preferably 10 m.J/cm to 1 J/cm. 
0320 AS described above, as shown in FIG. 4 (c) and 
FIG. 7, active light can be irradiated imagewisely with high 
precision and good operatability. 

0321) <(IIIa) Step of removing unnecessary portions 
from the phosphor-containing photoSensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
development> 

0322 FIG. 5 (a) shows a state that unnecessary portions 
are removed by development. In FIG. 5(a), 7 is a phosphor 
containing photoSensitive resin composition layer after pho 
tocuring. 

0323 In FIG. 5(a), as a development method, there may 
be mentioned, for example, a method in which after the State 
of FIG. 4 (c), when a support film exists on the thermo 
plastic resin layer (B) 8, after the Support film is removed, 
development is carried out by using a known developing 
Solution Such as water, an alkaline aqueous Solution, an 
aqueous developing Solution (which comprises water and at 
least one organic Solvent or an alkaline aqueous Solution and 
at least one organic Solvent) and an organic Solvent accord 
ing to a known method Such as Spraying, dipping by rocking, 
blushing and Scrapping to remove unnecessary portions. 

0324 When the unnecessary portions are removed, 
firstly, the thermoplastic resin layer (B) 8 is removed by 
dissolution using water, an alkaline aqueous Solution, an 
aqueous developing Solution, an organic Solvent or the like 
which does not dissolve the phosphor-containing photosen 
Sitive resin composition layer (A) 7, and then the unneces 
Sary portion of the phosphor-containing photosensitive resin 
composition layer (A) 7 may be removed by using a devel 
oping Solution. Also, when the phosphor-containing photo 
Sensitive resin composition layer (A) 7 and the thermoplastic 
resin layer (B) 8 can be developed by using the same 
developing Solution, the unnecessary portion of the phos 
phor-containing photosensitive resin composition layer (A) 
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7 and the thermoplastic resin layer (B) 8 can be removed in 
one Step by using Such a developing Solution. 
0325 At the time of removal, when the thermoplastic 
resin layer (B) 8 is the photosensitive resin composition 
described above, a thermoplastic resin layer (B) 8' after 
photocuring remains on the phosphor-containing photosen 
sitive resin composition layer (A) 7 after photocuring. FIG. 
8 shows a state that the thermoplastic resin layer (B) 8' after 
photocuring remains on the phosphor-containing photosen 
Sitive resin composition layer (A) 7 after photocuring. 
0326. The developing time and the developing tempera 
ture can be adjusted Suitably So that the unnecessary portions 
are removed. The developing time is preferably 1 to 10 times 
the shortest developing time of the phosphor-containing 
photosensitive resin composition layer (A) 7 (the shortest 
time until the phosphor-containing photoSensitive resin 
composition layer (A) is removed by development after the 
layer (A) is embedded in the inner Surface of the concave 
portion of the substrate for PDP), and the developing tem 
perature is preferably 10 to 60° C. 
0327 If the developing time is shorter than the shortest 
developing time, an undeveloped portion tends to be gen 
erated, while if it exceeds 10 times the shortest developing 
time, even a necessary portion of the phosphor-containing 
photosensitive resin composition layer (A) 7 tends to be 
removed. If the developing temperature is lower than 10°C., 
developability tends to be lowered, while if it exceeds 60 
C., developing Solution resistance tends to be lowered. 
0328. As a base of the alkaline aqueous solution, there 
may be mentioned an alkali hydroxide (e.g., a hydroxide of 
lithium, Sodium or potassium), an alkali carbonate (e.g., a 
carbonate or bicarbonate of lithium, Sodium or potassium), 
an alkali metal phosphate (e.g., potassium phosphate and 
Sodium phosphate), an alkali metal pyrophosphate (e.g., 
Sodium pyrophosphate and potassium pyrophosphate), tet 
ramethylammonium hydroxide and triethanolamine, and 
among them, Sodium carbonate and tetramethylammonium 
hydroxide are preferred. 

0329. The pH of the alkaline aqueous solution to be used 
for development is preferably 9 to 11. The temperature can 
be adjusted depending on the developabilities of the phos 
phor-containing photosensitive resin composition layer (A) 
7 and the thermoplastic resin layer (B) 8. 
0330. In the alkaline aqueous solution, a surfactant, a 
defoaming agent and a Small amount of an organic Solvent 
for accelerating development may be mixed. 

0331. As the aqueous developing solution, there may be 
mentioned an aqueous developing Solution comprising 
water and at least one organic Solvent or an alkaline aqueous 
Solution and at least one organic Solvent. 
0332. In the aqueous developing Solution comprising 
water and at least one organic Solvent, as the organic Solvent, 
there may be mentioned, for example, acetone alcohol, 
acetone, ethyl acetate, an alkoxyethanol having an alkoxy 
group with 1 to 4 carbon atoms, ethyl alcohol, isopropyl 
alcohol, butyl alcohol, diethylene glycol monomethyl ether, 
diethylene glycol monoethyl ether, diethylene glycol 
monobutyl ether, triethylene glycol monobutyl ether, dipro 
pylene glycol monomethyl ether, dipropylene glycol mono 
propyl ether, 3-methyl-3-methoxybutyl acetate, 1,1,1- 
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trichloroethane, N-methylpyrrolidone, N,N- 
dimethylformamide, cyclohexanone, methyl isobutyl ketone 
and y-butyrolactone. These organic Solvents are used Singly 
or in combination of two or more of them. 

0333. The concentration of the organic solvent is gener 
ally in the range of 2 to 95% by weight, and the temperature 
can be adjusted depending on developability. 

0334. In the aqueous developing Solution comprising an 
alkaline aqueous Solution and at least one organic Solvent, as 
a base of the alkaline aqueous Solution, there may be 
mentioned, for example, borax, Sodium metasilicate, etha 
nol-amine, ethylenediamine, diethylenetriamine, 2-amino 
2-hydroxymethyl-1,3-propanediol, 1,3-diaminopropanol-2- 
morpholine and tetramethylammonium hydroxide in 
addition to the above compounds. 
0335 The pH of the aqueous developing solution com 
prising an alkaline aqueous Solution and at least one organic 
solvent is preferably 8 to 12, more preferably 9 to 10. 
0336 AS the organic solvent of the aqueous developing 
Solution comprising an alkaline aqueous Solution and at least 
one organic Solvent, there may be mentioned, for example, 
acetone alcohol, acetone, ethyl acetate, an alkoxyethanol 
having an alkoxy group with 1 to 4 carbon atoms, ethyl 
alcohol, isopropyl alcohol, butyl alcohol, diethylene glycol 
monomethyl ether, diethylene glycol monoethyl ether and 
diethylene glycol monobutyl ether. These organic Solvents 
are used singly or in combination of two or more of them. 
0337 The concentration of the organic solvent is gener 
ally in the range of 2 to 95% by weight, and the temperature 
can be adjusted depending on developability. 

0338. In the aqueous developing solution, Small amounts 
of a Surfactant and a defoaming agent may be mixed. 

0339. As the organic solvent to be used singly as a 
developing Solution, there may be mentioned, for example, 
acetone alcohol, acetone, ethyl acetate, an alkoxyethanol 
having an alkoxy group with 1 to 4 carbon atoms, ethyl 
alcohol, isopropyl alcohol, butyl alcohol, diethylene glycol 
monomethyl ether, diethylene glycol monoethyl ether, dieth 
ylene glycol monobutyl ether, triethylene glycol monobutyl 
ether, dipropylene glycol monomethyl ether, dipropylene 
glycol monopropyl ether, 3-methyl-3-methoxybutyl acetate, 
1,1,1-trichloroethane, N-methylpyrrolidone, N,N-dimethyl 
formamide, cyclohexanone, methyl isobutyl ketone and 
Y-butyrolactone. For preventing ignition, water in the range 
of 1 to 20% by weight may be added to these organic 
Solvents. 

0340 From the point of preventing deterioration of the 
phosphor at the time of development, it is preferred that an 
alkali metal ion or a metal ion is not contained in a known 
developing Solution Such as water, an alkaline Solution, an 
aqueous developing Solution (which comprises water and at 
least one organic Solvent or an alkaline aqueous Solution and 
at least one organic Solvent) and an organic Solvent. 
0341. After development, for the purpose of preventing 
deterioration of the phosphor, the base of the alkaline 
aqueous Solution remaining on the phosphor-containing 
photosensitive resin composition layer (A) 7" after photo 
curing may be Subjected to acid treatment (neutralization 
treatment) by using an organic acid, an inorganic acid or an 
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acid aqueous Solution thereof according to a known method 
Such as Spraying, dipping by rocking, blushing and Scrap 
ping. 

0342. As the acid, there may be mentioned, for example, 
an organic acid and an inorganic acid Such as a Saturated 
aliphatic acid, an unsaturated aliphatic acid, an aliphatic 
dibasic acid, an aromatic dibasic acid, an aliphatic tribasic 
acid and an aromatic tribasic acid. 

0343 As a specific organic acid, there may be mentioned, 
for example, formic acid, acetic acid, chloroacetic acid, 
dichloroacetic acid, trichloroacetic acid, propionic acid 
capric acid, undecanoic acid, lauric acid, tridecanoic acid, 
myristic acid, pentadecanoic acid, palmitic acid, heptade 
canoic acid, Stearic acid, nonadecanoic acid, arachidic acid, 
palmitoleic acid, oleic acid, elaidic acid, linolenic acid, 
linoleic acid, oxalic acid, malonic acid, methylmalonic acid, 
ethylmalonic acid, monomethyl malonate, monoethyl mal 
onate, Succinic acid, methylSuccinic acid, adipic acid, 
methyladipic acid, pimelic acid, Suberic acid, azelaic acid, 
Sebacic acid, maleic acid, itaconic acid, phthalic acid, isoph 
thalic acid, terephthalic acid, trimellitic acid, citric acid, 
Salicylic acid, pyruvic acid and malic acid. 
0344). As a specific inorganic acid, there may be men 
tioned, for example, Sulfuric acid, hydrochloric acid and 
nitric acid. 

0345 Among them, from the point of a high neutraliza 
tion effect, formic acid, oxalic acid, malonic acid and citric 
acid are preferred. 

0346) The pH of the acid aqueous solution to be used for 
acid treatment is preferably 2 to 6, and the pH and tempera 
ture of the acid aqueous Solution can be adjusted depending 
on acid resistances (durabilities that deterioration is not 
caused by acid) of the phosphor-containing photosensitive 
resin composition layer (A) 7" after photocuring and the 
substrate 1 for PDP (the substrate having unevenness). 
0347 Further, after acid treatment (neutralization treat 
ment), a step of water washing may be carried out. 
0348. As a method for removing the unnecessary portion 
of the phosphor-containing photoSensitive resin composition 
layer (A) 7 and the unnecessary portion of the thermoplastic 
resin layer (B) 8, the respective removals may be carried out 
Separately by dry development in which only an unnecessary 
portion having adhesiveness of the phosphor-containing 
photosensitive resin composition layer (A) 7 is peeled off by 
utilizing difference in adhesiveness between an exposed 
portion and an unexposed portion, or may be carried out in 
One Step. 

0349 After development, for the purpose of improving 
adhesion and chemical resistance of a phosphor-containing 
photoresist on the Surface of the Space of the Substrate for 
PDP, irradiation of UV ray by a high pressure mercury lamp 
or the like and heating may be also carried out. 
0350. The irradiation dose of UV ray is not particularly 
limited, but from the point of photocuring property, it is 
preferably 5 to 10,000 m.J/cm, more preferably 7 to 5,000 
mJ/cm, particularly preferably 10 to 3,000 m.J/cm. 
0351. The temperature at the time of heating is preferably 
60 to 180° C., more preferably 100 to 180° C. The heating 
time is preferably 15 to 90 minutes. 
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0352. The above irradiation of UV ray and heating may 
be carried out Separately, and either of them may be carried 
out previously. 

0353 As described above, by carrying out this step (the 
Step (IIIa)), the phosphor-containing photosensitive resin 
composition layer after photocuring, from which the unnec 
essary portion is removed is formed. 

0354) When the phosphor-containing photosensitive 
resin composition layer (A) 7 remains on the convex portion 
as shown in FIG. 6, by carrying out this step (the step (IIIa)), 
a state shown in FIG. 9 tends to occur depending on the 
exposure and development conditions and positional dis 
placement of the photomask. When the thermoplastic resin 
layer (B) 8 is a photosensitive resin composition, a State 
shown in FIG. 10 tends to occur from the same reason. 

0355. In this case, when the phosphor-containing photo 
Sensitive resin composition layer (the unnecessary portion) 
after photocuring, which remains on a portion other than the 
inner Surface of the concave portion and the thermoplastic 
resin layer (B) 8 is a photosensitive resin composition, the 
thermoplastic resin layer (the unnecessary portion) after 
photocuring may be removed completely by polishing or the 
like. 

0356 FIG. 9 is a schematical view showing a state of the 
case where after this step (the step (IIIa)) is carried out, the 
phosphor-containing photoSensitive resin composition layer 
(A) 71 after photocuring remains on a portion other than the 
inner Surface of the concave portion. In FIG. 9, 13 is an 
unnecessary portion (a portion to be removed completely by 
polishing or the like). FIG. 10 shows a schematical view of 
the same case in which the thermoplastic resin layer (B) 8' 
after photocuring is a photoSensitive resin composition. 

0357 Also, only the unnecessary portion 13 can be also 
removed physically by adhering an adhesive tape to the 
unnecessary portion 13 and then peeling the adhesive tape in 
place of carrying out polishing as described above. 

0358. On the supposition that the unnecessary portion 
remains, after forming a multilayer pattern comprising pho 
toSensitive resin composition layers each containing a phos 
phor which emits red, green or blue light described below 
and before a calcination Step described below, a black 
inorganic material paste containing a black inorganic pig 
ment Such as iron oxide, chromium oxide and copper oxide 
and a low melting point glass frit or the like is coated or 
printed on the convex portion, or black Strips are formed by 
using a black inorganic material-containing photoSensitive 
element, and then calcination described below can be carried 
Out. 

0359. As described above, as shown in FIG. 5 (a) and 
FIG. 8, the phosphor-containing photosensitive resin com 
position layer (A) 7 after photocuring can be formed on the 
inner surface (the wall surface of the barrier rib 2 and the 
surface of the substrate 1) of the concave portion of the 
substrate having unevenness (the substrate for PDP) with a 
good shape and good operatability. 

0360 <(IVa) Step of removing unnecessary components 
from the phosphor-containing photoSensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
calcination> 
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0361 FIG. 5 (b) shows a state that a phosphor pattern 
after removing unnecessary components by calcination is 
formed is shown. In FIG. 5 (b), 5 is a phosphor pattern. 
0362. In FIG. 5(b), a calcination method is not particu 
larly limited, and the phosphor pattern 5 can be formed by 
removing unnecessary components other than the phosphor 
and the binding agent according to a known calcination 
method. 

0363 The temperature-elevating rate at the time of cal 
cination is preferably 0.5 to 50 C./min, more preferably 1 
to 45 C./min. The highest calcination temperature is pref 
erably 350 to 800° C., more preferably 400 to 600° C. The 
calcination time at the highest calcination temperature is 
preferably 3 to 120 minutes, more preferably 5 to 90 
minutes. Between 350 to 450° C. before reaching the highest 
calcination temperature, a Step of maintaining that tempera 
ture may be provided, and the maintaining time is preferably 
5 to 100 minutes. 

0364) As described above, as shown in FIG. 5 (b), the 
phosphor pattern 5 can be formed on the inner Surface (the 
wall Surface of the barrier rib 2 and the Surface of the 
Substrate 1) of the concave portion of the Substrate having 
unevenness (the substrate for PDP) with a good shape and 
good operatability. 
0365. In the process for preparing a phosphor pattern of 
the present invention, from the point of reducing the number 
of Steps, it is preferred that after a multicolor pattern 
comprising photosensitive resin composition layers each 
containing a phosphor which emits red, green or blue light 
is formed by repeating the respective steps of (Ia) to (IIIa) 
of the above process of the present invention for every color, 
the step of (IVa) is carried out to form a multicolor phosphor 
pattern. 

0366. In the present invention, in the phosphor-contain 
ing photosensitive resin composition layer (A) 7 containing 
phosphors which emit red, blue and green lights, respec 
tively, pattern formations of red, blue and green may be 
carried out in any order. 
0367 FIG. 11 shows a state that a multicolor pattern 
comprising photosensitive resin composition layers each 
containing a phosphor which emits red, green or blue light 
is formed by repeating the respective steps (Ia) to (IIIa) in 
the present invention for every color. In FIG. 11, 7'a is a 
pattern of a first color, 7'b is a pattern of a Second color, and 
7"c is a pattern of a third color. 
0368 FIG. 12 shows a state that in the case where the 
thermoplastic resin layer (B) 8 is a photosensitive resin 
composition, a multicolor pattern comprising photoSensitive 
resin composition layers each containing a phosphor which 
emits red, green or blue light is formed by repeating the 
respective steps (Ia) to (IIIa) in the present invention for 
every color. 
0369 FIG. 13 shows a state that a multicolor phosphor 
pattern is formed by carrying out the step of (IVa) in the 
present invention. In FIG. 13, 5a is a phosphor pattern of a 
first color, 5b is a phosphor pattern of a Second color, and 5c 
is a phosphor pattern of a third color. 
0370. In the process for preparing a phosphor pattern of 
the present invention, from the point of Suppressing decrease 
in the thickness of the phosphor-containing photosensitive 
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resin composition layer (A) 71 after photocuring, it is 
preferred that a multicolor phosphor pattern which emit red, 
green and blue lights is formed by repeating the respective 
steps of (Ia) to (IVa) in the above process of the present 
invention for every color. 
0371. As described above, as shown in FIG. 13, a 
multicolor phosphor pattern can be formed on the inner 
surface (the wall surface of the barrier rib 2 and the surface 
of the substrate 1) of the concave portion of the substrate 
having unevenness (the substrate for PDP) with a good 
shape and good operatability. 
0372 Also, as a process for forming the phosphor pattern 
(comprising a phosphor layer) in the present invention, there 
may be mentioned, for example, a process including (Ib) a 
Step of heating and pressurizing a photoSensitive element 
having a Support film, the thermoplastic resin layer (B) 
provided on the Support film and the phosphor-containing 
photosensitive resin composition layer (A) provided thereon 
So that the phosphor-containing photoSensitive resin com 
position layer (A) is contacted with an uneven Surface of a 
Substrate having unevenness, to laminate the phosphor 
containing photosensitive resin composition layer (A) and 
the thermoplastic resin layer (B) on the uneven surface; (IIb) 
a step of irradiating the phosphor-containing photoSensitive 
resin composition layer (A) and/or the thermoplastic resin 
layer (B) imagewisely with active light; (IIIb) a step of 
removing unnecessary portions from the phosphor-contain 
ing photosensitive resin composition layer (A) and/or the 
thermoplastic resin layer (B) by development; and (IVb) a 
Step of removing unnecessary components from the phos 
phor-containing photosensitive resin composition layer (A) 
and/or the thermoplastic resin layer (B) by calcination. 
0373 The photosensitive element in the present inven 
tion has a Support film, the thermoplastic resin layer (B) on 
the Support film and the phosphor-containing photoSensitive 
resin composition layer (A) thereon. 
0374. The photosensitive element in the present inven 
tion can be obtained by dissolving the above resin consti 
tuting the thermoplastic resin layer (B) in or mixing said 
resin with a Solvent which dissolves Said resin to prepare a 
uniform Solution, coating the Solution on the above Support 
film by using a known coating method Such as a knife 
coating method, a roll coating method, a Spray coating 
method, a gravure coating method, a bar coating method and 
a curtain coating method, followed by drying, dissolving the 
above respective components constituting the phosphor 
containing photosensitive resin composition layer (A) in or 
mixing Said components with a Solvent which can dissolve 
or disperse Said components to prepare a Solution in which 
Said components are dispersed uniformly and coating the 
Solution on the thermoplastic resin layer (B) provided as 
described above by using a known coating method Such as 
a knife coating method, a roll coating method, a Spray 
coating method, a gravure coating method, a bar coating 
method and a curtain coating method, followed by drying. 
0375. As the solvent which dissolves the resin constitut 
ing the thermoplastic resin layer (B) and the above respec 
tive components constituting the phosphor-containing pho 
tosensitive resin composition layer (A), there may be 
mentioned, for example, water, toluene, acetone, methyl 
ethyl ketone, methyl isobutyl ketone, methyl celloSolve, 
ethyl cellosolve, Y-butyrolactone, N-methylpyrrolidone, 
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dimethylformamide, tetramethylsulfone, diethylene glycol 
dimethyl ether, diethylene glycol monobutyl ether, chloro 
form, methylene chloride, methyl alcohol and ethyl alcohol. 
These Solvents are used Singly or in combination of two or 
more of them. 

0376. In the coating step, the material of a portion of a 
coating apparatus, contacted with the Solution in which the 
above respective components constituting the phosphor 
containing photosensitive resin composition layer (A) are 
dispersed uniformly by dissolving Said components in or 
mixing Said components with the Solvent which can dissolve 
or disperse Said components is preferably a non-metallic 
material. When the material of a portion of a coating 
apparatus, contacted with the Solution constituting the phos 
phor-containing photosensitive resin composition layer (A) 
is a metal, the coating apparatus contacted with the Solution 
constituting the phosphor-containing photosensitive resin 
composition layer (A) is polished by the phosphor in Said 
Solution, and powder generated by polishing tends to 
migrate, as impurity, into the Solution constituting the phos 
phor-containing photosensitive resin composition layer 
0377 The drying temperature is preferably 60 to 130° C., 
and the drying time is preferably 3 minutes to 1 hour. 
0378. The thickness of the phosphor-containing photo 
Sensitive resin composition layer (A) in the present inven 
tion is not particularly limited, but it is preferably 10 to 200 
lum, more preferably 15 to 150 lum, particularly preferably 
20 to 100 lum. If the thickness is less than 10 um, a phosphor 
pattern after calcination described below tends to be thin to 
lower light emission efficiency, while if it exceeds 200 um, 
a phosphor pattern after calcination tends to be thick to 
reduce a light emission area of a phosphor Surface, which 
results in lowering of light emission efficiency. 
0379 The thickness of the thermoplastic resin layer (B) 
in the present invention is not particularly limited, but it is 
preferably 10 to 200 um, more preferably 15 to 150 lum, 
particularly preferably 20 to 100 lum. If the thickness is less 
than 10um, a phosphor pattern after calcination described 
below tends to be thin to lower light emission efficiency, 
while if it exceeds 200 um, a phosphor pattern after calci 
nation tends to be thick to reduce a light emission area of a 
phosphor Surface, which results in lowering of light emis 
Sion efficiency. 
0380. On the phosphor-containing photosensitive resin 
composition layer (A) of the photosensitive element in the 
present invention, the above peelable cover film may be 
further laminated. 

0381. As the cover film, there may be mentioned poly 
ethylene, polypropylene, polyethylene terephthalate and 
polycarbonate. It is preferred that the adhesive Strength of 
the cover film to the phosphor-containing photosensitive 
resin composition layer (A) is Smaller than the adhesive 
Strength of the Support film to the thermoplastic resin layer 
(B) and the adhesive strength of the thermoplastic resin layer 
(B) to the phosphor-containing photosensitive resin compo 
Sition layer (A). 
0382. The photosensitive element of the present inven 
tion can be also obtained by coating the Solution in which the 
above respective components constituting the phosphor 
containing photosensitive resin composition layer (A) are 
dispersed uniformly obtained by dissolving Said components 
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in or mixing Said components with the above Solvent which 
can dissolve or disperse Said components, on the above 
Support film by using a known coating method Such as a 
knife coating method, a roll coating method, a Spray coating 
method, a gravure coating method, a bar coating method and 
a curtain coating method, followed by drying, to form the 
phosphor-containing photoSensitive resin composition layer 
(A) and then pasting the phosphor-containing photosensitive 
resin composition layer (A) and the thermoplastic resin layer 
(B) provided on the above support film so that both layers 
are contacted. 

0383. In this case, it is preferred that the adhesive 
strength of the Support film with which the phosphor 
containing photosensitive resin composition layer (A) is 
contacted to the phosphor-containing photosensitive resin 
composition layer (A) is Smaller than the adhesive strength 
of the Support film with which the thermoplastic resin layer 
(B) is contacted to the thermoplastic resin layer (B) and the 
adhesive strength of the thermoplastic resin layer (B) to the 
phosphor-containing photoSensitive resin composition layer 
(A). 
0384. The photosensitive element of the present inven 
tion obtained as described above can be stored by being 
wound in a roll State. 

0385) In the following, the respective steps of the process 
for preparing a phosphor pattern of the present invention, 
including (Ib) a step of heating and pressurizing a photo 
Sensitive element having a Support film, the thermoplastic 
resin layer (B) provided on the Support film and the phos 
phor-containing photosensitive resin composition layer (A) 
provided thereon So that the phosphor-containing photosen 
Sitive resin composition layer (A) is contacted with an 
uneven Surface of a Substrate having unevenness, to lami 
nate the phosphor-containing photoSensitive resin composi 
tion layer (A) and the thermoplastic resin layer (B) on the 
uneven Surface; (IIb) a step of irradiating the phosphor 
containing photosensitive resin composition layer (A) and/ 
or the thermoplastic resin layer (B) imagewisely with active 
light; (TIIb) a step of removing unnecessary portions from 
the phosphor-containing photosensitive resin composition 
layer (A) and/or the thermoplastic resin layer (B) by devel 
opment; and (IVb) a step of removing unnecessary compo 
nents from the phosphor-containing photosensitive resin 
composition layer (A) and/or the thermoplastic resin layer 
(B) by calcination are explained in detail by referring to 
FIG. 6 and FIG. 14. F.G. 6 and FIG. 14 each show a 
Schematical view showing the respective Steps of the proceSS 
for preparing a phosphor pattern of the present invention. 
0386 <(Ib) Step of heating and pressurizing a photosen 
Sitive element having a Support film, the thermoplastic resin 
layer (B) provided on the Support film and the phosphor 
containing photosensitive resin composition layer (A) pro 
Vided thereon So that the phosphor-containing photosensi 
tive resin composition layer (A) is contacted with an uneven 
Surface of a Substrate having unevenness, to laminate the 
phosphor-containing photoSensitive resin composition layer 
(A) and the thermoplastic resin layer (B) on the uneven 
Surface> 

0387 FIG. 14 shows a state that the photosensitive 
element of the present invention including the thermoplastic 
resin layer (B) 8 and the phosphor-contaihing photosensitive 
resin composition layer (A) 7 is laminated by using a heating 
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roll 9, on the uneven Surface of the above Substrate 1 for PDP 
(the substrate having unevenness) on which the barrier rib 2 
is formed. 

0388. In the step of FIG. 14, as a method for laminating 
the photoSensitive element of the present invention includ 
ing the thermoplastic resin layer (B) 8 and the phosphor 
containing photosensitive resin composition layer (A) 7 on 
the Substrate 1 for PDP on which the barrier rib 2 is formed, 
there may be mentioned, for example, a method in which 
when a cover film exists on the photoSensitive element, after 
the cover film is removed (when a photosensitive element 
obtained by pasting the thermoplastic resin layer (B) formed 
on a Support film and the phosphor-containing photosensi 
tive resin composition layer (A) formed on a Support film is 
used, after the Support film of the phosphor-containing 
photosensitive resin composition layer (A) is removed), 
lamination is carried out by contact bonding under heating 
of the photosensitive element by the heating roll 9 so that the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 is contacted with the surface on which the barrier rib 
2 is formed, of the substrate 1 for PDP. 
0389. The heating temperature at the time of contact 
bonding under heating is preferably 10 to 140 C., more 
preferably 20 to 135° C., particularly preferably 30 to 130° 
C. If the heating temperature is lower than 10 OC, property 
of embedding the phosphor-containing photoSensitive resin 
composition layer (A) 7 in the space of the substrate for PDP 
tends to be lowered, while if it exceeds 140 C., the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 tends to be thermoset. 
0390 The contact bonding pressure at the time of contact 
bonding under heating is preferably 50 to 1x10 N/m, more 
preferably 2.5x10° to 5x10' N/m, particularly preferably 
5x10 to 4x10' N/m in terms of line pressure. If the contact 
bonding pressure is less than 50 N/m, property of embedding 
the phosphor-containing photosensitive resin composition 
layer (A) 7 in the Space of the concave portion of the 
substrate for PDP tends to be lowered, while if it exceeds 
1x10 N/m, the barrier rib on the Substrate for PDP tends to 
be broken. 

0391) When the photosensitive element of the present 
invention including the thermoplastic resin layer (B) 8 and 
the phosphor-containing photosensitive resin composition 
layer (A) 7 is heated as described above, it is not necessary 
to carry out preheat treatment of the substrate for PDP. 
However, from the point that property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the space of the concave portion is further improved, 
it is preferred to carry out preheat treatment of the Substrate 
for PDP 

0392 The preheating temperature is preferably 30 to 
140 C., and the preheating time is preferably 0.5 to 20 
minutes. 

0393. From the point that property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the space of the concave portion is further improved, 
the above heating roll 9 having a Surface made of a material 
abundant in flexibility, Such as rubber and plastics may be 
used. 

0394. The thickness of the layer of the material abundant 
in flexibility is preferably 200 to 400 um. 
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0395. Further, for the same purpose, operations of the 
above contact bonding and contact bonding under heating 
may be carried out under a reduced pressure of 5x10" Pa or 
leSS. 

0396 After lamination is completed, heating may be 
carried out at a temperature range of 30 to 150° C. for 1 to 
120 minutes. At the time of heating, when a Support film 
exists on the thermoplastic resin layer (B) 8, the Support film 
may be removed, if necessary. 
0397 As described above, the phosphor-containing pho 
tosensitive resin composition layer (A) 7 can be formed 
uniformly in the Space of the concave portion of the Sub 
Strate for PDP. 

0398. By changing a combination of the respective con 
ditions Such as the heating conditions and contact bonding 
preSSure condition at the time of contact bonding under 
heating of the photoSensitive element of the present inven 
tion, the preheating conditions of the substrate for PDP, the 
layer thicknesses of the phosphor-containing photoSensitive 
resin composition layer (A) 7 and the thermoplastic resin 
layer (B) 8 and the like, the layers can be laminated in a state 
as shown in FIG. 6. 

0399. With respect to the layer thicknesses of the phos 
phor-containing photosensitive resin composition layer (A) 
7 and the thermoplastic resin layer (B) 8, from the point that 
a phosphor pattern with high precision and a uniform shape 
can be formed, it is preferred that in the phosphor-containing 
photosensitive resin composition layer (A) and the thermo 
plastic resin layer (B) in a region which is the same as the 
region where unevenneSS is formed on a Substrate having 
unevenness (a substrate for PDP), the ratio (V)/(V°) of the 
total volume (V) of the phosphor-containing photosensitive 
resin composition layer (A) and the thermoplastic resin layer 
(B) to the volume (V°) of the space of a concave portion of 
the Substrate having unevenneSS is in the range of 1 to 2. 
If(V)/(V) is in the range of 1 to 1.05, the phosphor 
containing photosensitive resin composition layer (A) 7 
tends to be formed on the inner Surface of the concave 
portion in a State that almost none of the phosphor-contain 
ing photosensitive resin composition layer (A) 7 remains on 
the convex portion as shown in FIG. 14. If (V')/(V°) 
exceeds 1.05 and is 2 or less, the phosphor-containing 
photosensitive resin composition layer (A) 7 tends to be 
formed on the inner Surface of the concave portion in a State 
that the phosphor-containing photoSensitive resin composi 
tion layer (A) 7 remains on the convex portion as shown in 
FIG. 6. Here, if (V)/(V) is less than 1, a portion of the 
inner Surface of the concave portion to which the phosphor 
containing photosensitive resin composition layer (A) 7 
cannot be adhered tends to be generated, while if it exceeds 
2, the Sectional shape of a multicolor phosphor pattern 
described below tends to be non-uniform. 

0400. In preparation of the substrate for PDP before the 
photoSensitive element is laminated, there is a case where 
entire or partial shrinkage of the substrate for PDP is caused 
by heating or the like, and there is a case where almost no 
shrinkage of the substrate for PDP is caused by heating or 
the like. In the case where entire or partial Shrinkage of the 
substrate for PDP is caused, positional displacement 
between the Substrate for PDP and a photomask may be 
caused. Therefore, in the case where entire or partial Shrink 
age of the substrate for PDP is caused, from the point that 
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tolerance of registration precision of a photomask is 
enlarged in the step (IIb) of irradiating the phosphor-con 
taining photosensitive resin composition layer (A) and/or the 
thermoplastic resin layer (B) imagewisely with active light 
described below, it is preferred that the phosphor-containing 
photosensitive resin composition layer (A) 7 is laminated on 
the inner Surface of the concave portion So that almost none 
of the phosphor-containing photoSensitive resin composition 
layer (A) 7 remains on the convex portion as shown in FIG. 
14. In the case where almost no Shrinkage of the Substrate for 
PDP is caused, lamination may be carried out as shown in 
FIG. 14, or lamination may be carried out in a state that the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 remains on the convex portion as shown in FIG. 6. 

0401] As described above, as shown in FIG. 14 (II) or 
FIG. 6, the phosphor-containing photosensitive resin com 
position layer (A) 7 can be laminated uniformly on the 
surface (on the uneven surface) of the substrate 1 for PDP on 
which the barrier rib 2 is formed. 

0402 <(IIb) Step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) and/or the ther 
moplastic resin layer (B) imagewisely with active light> 
0403. As a method for irradiating the phosphor-contain 
ing photosensitive resin composition layer (A) and/or the 
thermoplastic resin layer (B) imagewisely with active light, 
there may be used all of the same methods as in the above 
Step (IIa) of irradiating the phosphor-containing photosen 
Sitive resin composition layer (A) and/or the thermoplastic 
resin layer (B) imagewisely with active light. 
04.04 <(IIIb) Step of removing unnecessary portions 
from the phosphor-containing photosensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
development> 

04.05 As a method for removing unnecessary portions 
from the phosphor-containing photosensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
development, there may be used all of the Same methods as 
in the above step (IIIa) of removing unnecessary portions 
from the phosphor-containing photosensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
development. 

0406 <(IVb) Step of removing unnecessary components 
from the phosphor-containing photosensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
calcination> 

0407 As a method for removing unnecessary compo 
nents from the phosphor-containing photoSensitive resin 
composition layer (A) and/or the thermoplastic resin layer 
(B) by calcination, there may be used all of the same 
methods as in the above Step (IVa) of removing unnecessary 
components from the phosphor-containing photosensitive 
resin composition layer (A) and/or the thermoplastic resin 
layer (B) by calcination. 
0408. In the process for preparing a phosphor pattern of 
the present invention, from the point of reducing the number 
of Steps, it is preferred that after a multicolor pattern 
comprising photosensitive resin composition layers each 
containing a phosphor which emits red, green or blue light 
is formed by repeating the respective steps of (Ib) to (IIIb) 
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of the above process of the present invention for every color, 
the step of (IVb) is carried out to form a multicolor phosphor 
pattern. 

04.09. In the present invention, in the phosphor-contain 
ing photosensitive resin composition layer (A) 7 containing 
phosphors which emit red, blue and green lights, respec 
tively, pattern formations of red, blue and green may be 
carried out in any order. 
0410. In the process for preparing a phosphor pattern of 
the present invention, from the point of Suppressing decrease 
in phosphor-containing photoSensitive resin composition 
layer thickness, it is preferred that a multicolor phosphor 
pattern which emit red, green and blue lights is formed by 
repeating the respective steps of (Ib) to (IVb) in the above 
process of the present invention for every color. 
0411 Also, as a process for forming the phosphor pattern 
(comprising a phosphor layer) in the present invention, there 
may be mentioned, for example, a process including (Ic) a 
Step of heating and pressurizing an embedding layer (C) in 
a state that the embedding layer (C) is Superposed on the 
phosphor-containing photoSensitive resin composition layer 
(A) on an uneven Surface of a Substrate having unevenness, 
to laminate the phosphor-containing photoSensitive resin 
composition layer (A) and the embedding layer (C) on the 
uneven Surface; (IIc) a step of peeling the embedding layer 
(C); (IIIc) a step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) imagewisely 
with active light; (IVc) a step of removing an unnecessary 
portion from the phosphor-containing photoSensitive resin 
composition layer (A) by development; and (Vc) a step of 
removing unnecessary components from the phosphor-con 
taining photosensitive resin composition layer (A) by cal 
cination. 

0412. A material constituting the embedding layer (C) in 
the present invention is not particularly limited So long as it 
is deformed by stress from the outside and can be peeled off 
from the phosphor-containing photoSensitive resin compo 
Sition layer (A). AS the material, there may be mentioned, for 
example, polyethylene, polypropylene, polymethylpentene, 
polycarbonate, polyurethane, Teflon (trade name, produced 
by E. I. du Pont de Nemours & Co. Inc.), rubbers (e.g., 
butadiene rubber, styrene-butadiene rubber and silicone rub 
ber), polyvinyl chloride, polyvinyl acetate, polyvinylidene 
chloride, polystyrene, polyvinyltoluene, polyacrylate, poly 
methacrylate, a copolymer of ethylene and vinyl acetate, a 
copolymer of ethylene and acrylate, a copolymer of vinyl 
chloride and Vinyl acetate, a copolymer of Styrene and 
acrylate or methacrylate, a copolymer of vinyltoluene and 
acrylate or methacrylate, a polyvinyl alcohol type resin (e.g., 
a hydrolyzate of polyacrylate or polymethacrylate, a hydro 
ly Zate of polyvinyl acetate, a hydroly Zate of a copolymer of 
ethylene and Vinyl acetate, a hydroly Zate of a copolymer of 
ethylene and acrylate, a hydrolyzate of a copolymer of vinyl 
chloride and vinyl acetate, a hydroly Zate of a copolymer of 
Styrene and acrylate or methacrylate and a hydrolyzate of a 
copolymer of vinyltoluene and acrylate or methacrylate), a 
water-soluble salt of carboxyalkyl cellulose, water-soluble 
cellulose ethers, a water-Soluble Salt of carboxyalkyl Starch, 
polyvinyl pyrrollidone and a resin having a carboxyl group 
obtained by copolymerizing an unsaturated carboxylic acid 
and-an unsaturated monomer which is copolymerizable 
there with. These materials are used Singly or in combination 
of two or more of them. 
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0413 From the point of Suppressing migration of the 
photopolymerization initiator (c) which produces free radi 
cal by irradiation of active light in the phosphor-containing 
photosensitive resin composition layer (A) into the embed 
ding layer (C), the embedding layer (C) in the present 
invention may be also constituted by a resin composition 
comprising the material constituting the embedding layer 
(C) and a photopolymerization initiator which produces free 
radical by irradiation of active light. 
0414. As the photopolymerization initiator which pro 
duces free radical by irradiation of active light, there may be 
used the above photopolymerization initiator (c) which 
produces free radical by irradiation of active light, which can 
be used in the photoSensitive resin composition constituting 
the phosphor-containing photosensitive resin composition 
layer (A). 
0415. From the point of Suppressing migration of the 
photopolymerizable unsaturated compound (b) having an 
ethylenic unsaturated group in the phosphor-containing pho 
tosensitive resin composition layer (A) into the embedding 
layer (C), the embedding layer (C) in the present invention 
may be also constituted by a resin composition comprising 
the material constituting the embedding layer (C) and a 
photopolymerizable unsaturated compound having an eth 
ylenic unsaturated group. 
0416) As the photopolymerizable unsaturated compound 
having an ethylenic unsaturated group, there may be used 
the above photopolymerizable unsaturated compound (b) 
having an ethylenic unsaturated group, which can be used in 
the photoSensitive resin composition constituting the phos 
phor-containing photosensitive resin composition layer (A). 
0417. Among the materials described above, for 
example, polyethylene, polypropylene, Teflon or the like 
formed into a film shape by a melt extrusion method or the 
like may be used as the embedding layer (C). 
0418. The embedding layer (C) in the present invention 
can be also obtained as a film or a sheet by dissolving the 
above resin and others constituting the embedding layer (C) 
in or mixing the above resin and others with a Solvent which 
can dissolve or disperse the above resin and others to prepare 
a Solution in which the above resin and others are dissolved 
or dispersed uniformly and coating the Solution of the 
support film described above, followed by drying. 
0419. As a coating method...a known method may be 
used, and there may be mentioned, for example, a knife 
coating method, a roll coating method, a Spray coating 
method, a gravure coating method, a bar coating method and 
a curtain coating method. 
0420. The drying temperature is preferably 60 to 130 C., 
and the drying time is preferably 3 minutes to 1 hour. The 
thickness of the embedding (C) in the present invention is 
not particularly limited, but it is preferably 10 to 200 um, 
more preferably 15 to 150 um, particularly preferably 20 to 
100 um. If the thickness is less than 10 um, a phosphor 
pattern after calcination described below tends to be thin to 
lower light emission efficiency, while if it exceeds 200 um, 
a phosphor pattern after calcination tends to be thick to 
reduce a light emission area of a phosphor Surface, which 
results in lowering of light emission efficiency. 
0421) The viscosity at 100° C. of the embedding layer (C) 
in the present invention is preferably 1 to 1x10"Pa'sec, more 
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preferably 2 to 1x108 Pa sec, particularly preferably 5 to 
1x10 Pa sec, extremely preferably 10 to 1x10 Pa sec. If the 
viscosity at 100° C. is less than 1. Patsec, the viscosity at 
room temperature becomes too low So that when a photo 
Sensitive element is prepared, the embedding layer (C) tends 
to be exuded from an edge portion by flowing, and film 
forming property tends to be lowered. If the viscosity at 100 
C. exceeds 1x10 Pa sec, property of forming the phosphor 
containing photosensitive resin composition layer (A) on the 
inner Surface of a concave portion of a Substrate having 
unevenness described below tends to be lowered. 

0422. On the embedding layer (C) in the present inven 
tion, the above peelable cover film may be further laminated. 
It is preferred that the adhesive strength of the cover film to 
the embedding layer (C) is smaller than the adhesive 
Strength of the Support film to the embedding layer (C). 
0423 In order to obtain good peeling property of the 
embedding layer (C) in the Step of peeling the embedding 
layer (C) described below, a film or the like for facilitating 
Separation of the embedding layer (C) from the phosphor 
containing photosensitive resin composition layer (A), in 
which the adhesive Strength to the phosphor-containing 
photosensitive resin composition layer (A) to the cover film 
is Smaller than the adhesive Strength to the embedding layer 
(C) may be laminated between the embedding layer (C) and 
the cover film. 

0424 The embedding layer (C) having a-film shape or 
sheet shape as described above can be stored by being 
wound in a roll State. 

0425. In the following, the respective steps of the process 
for preparing a phosphor pattern of the present invention, 
including (Ic) a step of heating and pressurizing an embed 
ding layer (C) in a State that the embedding layer (C) is 
Superposed on the phosphor-containing photosensitive resin 
composition layer (A) on an uneven Surface of a Substrate 
having unevenness, to laminate the phosphor-containing 
photosensitive resin composition layer (A) and the embed 
ding layer (C) on the uneven Surface; (IIc) a step of peeling 
the embedding layer (C); (IIIc) a step of irradiating the 
phosphor-containing photoSensitive resin composition layer 
(A) imagewisely with active light; (IVc) a step of removing 
an unnecessary portion from the phosphor-containing pho 
tosensitive resin composition layer (A) by development; and 
(Vc) a step of removing unnecessary components from the 
phosphor-containing photoSensitive resin composition layer 
(A) by calcination are explained in detail by referring to 
FIG. 15 and FIG. 16. FIG. 15 and FIG. 16 each show a 
Schematical view showing the respective Steps of the proceSS 
for preparing a phosphor pattern of the present invention. 

0426 <(Ic) Step of heating and pressurizing an embed 
ding layer (C) in a State that the embedding layer (C) is 
Superposed on the phosphor-containing photosensitive resin 
composition layer (A) on an uneven Surface of a Substrate 
having unevenness, to laminate the phosphor-containing 
photosensitive resin composition layer (A) and the embed 
ding layer (C) on the uneven Surface> 
0427 FIG. 15 (a) and FIG. 15 (b) each show one 
embodiment of the Step (Ic) of heating and pressurizing an 
embedding layer (C) in a state that the embedding layer (C) 
is Superposed on the phosphor-containing photoSensitive 
resin composition layer (A) on an uneven Surface of a 
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Substrate having unevenness, to laminate the phosphor 
containing photosensitive resin composition layer (A) and 
the embedding layer (C) on the uneven Surface. 
0428 FIG. 15 (a) shows a state that the phosphor 
containing photosensitive resin composition layer (A) 7 is 
laminated on the substrate 1 for PDP (the substrate having 
unevenness) on which the barrier rib 2 is formed. 
0429. In FIG. 15 (a), as a method for laminating the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 on the substrate 1 for PDP on which the barrier rib 2 
is formed, there may be mentioned, for example, the above 
lamination method by using the photoSensitive element. In 
the case where the photoSensitive element is used, when a 
cover film exists on the photosensitive element, after the 
cover film is removed, the photosensitive element can be 
laminated by contact bonding using a contact bonding roll or 
the like So that the phosphor-containing photoSensitive resin 
composition layer (A) 7 is contacted with the Surface on 
which the barrier rib is formed, of the Substrate for PDP 
0430. The contact bonding pressure when pressurization 
is carried out is preferably 50 to 1x10 N/m, more preferably 
2.5x10° to 5x10 N/m, particularly preferably 5x10° to 
4x10 N/m in terms of line pressure. If the contact bonding 
pressure is less than 50 N/m, property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the space of a concave portion of the Substrate for 
PDP tends to be lowered, while if it exceeds 1x10 N/m, the 
barrier rib on the Substrate for PDP tends to be broken. 

0431. From the point that property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the Space is further improved, the above contact 
bonding roll having a Surface made of a material abundant 
in flexibility, Such as rubber and plastics may be used. 
0432. The thickness of the layer of the material abundant 
in flexibility is preferably 200 to 400 um. 
0433. From the point that property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the Space is further improved, lamination may be 
carried out by contact bonding of the photoSensitive element 
to the Surface on which the barrier rib is formed, of the 
substrate for PDP while heating the photosensitive element 
by a heating roll or the like. 
0434. The heating temperature at the time of contact 
bonding under heating is preferably 10 to 140 C., more 
preferably 20 to 135° C., particularly preferably 30 to 130° 
C. If the heating temperature is lower than 10 eC, the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 tends not to be adhered to the substrate for PDP 
sufficiently, while if it exceeds 140 C., the phosphor 
containing photosensitive resin composition layer (A) 7 
tends to be thermoset. 

0435 The contact bonding pressure at the time of contact 
bonding under heating is preferably 50 to 1x10 N/m, more 
preferably 2.5x10° to 5x10' N/m, particularly preferably 
5x10 to 4x10 N/m in terms of line pressure. If the contact 
bonding pressure is less than 50 N/m, property of embedding 
the phosphor-containing photosensitive resin composition 
layer (A) 7 in the Space of the concave portion of the 
Substrate for PDP tends to be lowered, while if it exceeds 
1x10 N/m, the barrier rib on the Substrate for PDP tends to 
be broken. 
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0436 When the photosensitive element is heated as 
described above, it is not necessary to carry out preheat 
treatment of the Substrate for PDP on which the barrier rib 
is formed. However, from the point that property of embed 
ding the phosphor-containing photosensitive resin compo 
Sition layer (A) 7 in the space of the concave portion is 
further improved, it is preferred to carry out preheat treat 
ment of the above Substrate for PDP. 

0437. The preheating temperature is preferably 30 to 
130° C., and the preheating time is preferably 0.5 to 20 
minutes. 

0438 Further, for the same purpose, operations of the 
above contact bonding and contact bonding under heating 
may be carried out under a reduced pressure of 5x10 Pa or 
leSS. 

0439. After lamination is completed as described above, 
heating may be carried out at a temperature range of 30 to 
150° C. for 1 to 120 minutes. At the time of heating, a 
Support film may be removed, if necessary. 
0440 AS described above, as shown in FIG. 15 (a), the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 can be laminated on the substrate 1 for PDP on which 
the barrier rib 2 is formed. 

0441 FIG. 15(b) shows a state that an embedding layer 
(C) 14 is Superposed on the phosphor-containing photosen 
Sitive resin composition layer (A) 7, and contact bonding of 
the embedding layer (C) 14 is carried out to embed the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 and the embedding layer (C) 14 in a space surrounded 
with the wall Surface of the barrier rib 2 of the Substrate 1 
(the substrate having unevenness) for PDP on which said 
barrier rib is formed and the bottom of said Substrate. 

0442. In FIG. 15 (b), as a method for Superposing the 
embedding layer (C) 14 on the phosphor-containing photo 
Sensitive resin composition layer (A) 7 and carrying out 
contact bonding, there may be mentioned, for example, a 
method in which when a Support film exists on the phosphor 
containing photosensitive resin composition layer (A) 7 in 
the state of FIG. 15 (a), after the Support film is removed, 
(when a cover film exists on the embedding layer (C) 14, 
after the cover film is removed), the embedding layer (C) 14 
is Superposed on the phosphor-containing photoSensitive 
resin composition layer (A) 7, and contact bonding is carried 
out by a contact bonding roll or the like. 
0443) In order that property of embedding the phosphor 
containing photosensitive resin composition layer (A) 7 in 
the space of the concave portion of the Substrate for PDP is 
further improved, when a Support film exists on the embed 
ding layer (C) 14, contact bonding may be carried out by the 
contact bonding roll or the like while removing the Support 
film, if necessary. 
0444 The contact bonding pressure at the time of contact 
bonding under heating is preferably 50 to 1x10 N/m, more 
preferably 2.5x10° to 5x10' N/m, particularly preferably 
5x10 to 4x10 N/m in terms of line pressure. If the contact 
bonding pressure is less than 50 N/m, property of embedding 
the phosphor-containing photosensitive resin composition 
layer (A) 7 in the Space of the concave portion of the 
Substrate for PDP tends to be lowered, while if it exceeds 
1x10 N/m, the barrier rib on the Substrate for PDP tends to 
be broken. 
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0445 From the point that property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the space of the concave portion is further improved, 
the above contact bonding roll having a Surface made of a 
material abundant in flexibility, Such as rubber and plastics 
may be used. 

0446. The thickness of the layer of the material abundant 
in flexibility is preferably 200 to 400 um. 

0447 From the point that property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the Space is further improved, lamination may be 
carried out by contact bonding of the embedding layer (C) 
14 to the Surface on which the barrier rib is formed, of the 
substrate for PDP while heating the embedding layer (C) 14 
by a heating roll 9 or the like. 
0448. The heating temperature when heating is carried 
out is preferably 10 to 140° C., more preferably 20 to 135° 
C., particularly preferably 30 to 130 C. If the heating 
temperature is lower than 10 C., property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the space of the substrate for PDP tends to be 
lowered, while if it exceeds 140 C., the phosphor-contain 
ing photosensitive resin composition layer (A) 7 tends to be 
thermoset. 

0449 When the embedding layer (C) 14 is heated as 
described above, it is not necessary to carry out preheat 
treatment of the substrate for PDP on which the phosphor 
containing photosensitive resin composition layer (A) 7 is 
laminated. However, from the point that property of embed 
ding the phosphor-containing photosensitive resin compo 
Sition layer (A) 7 in the space of the concave portion is 
further improved, it is preferred to carry out preheat treat 
ment of the Substrate for PDP on which the phosphor 
containing photosensitive resin composition layer (A) 7 is 
laminated. 

0450. The preheating temperature is preferably 30 to 
130 C., and the preheating time is preferably 0.5 to 20 
minutes. 

0451. From the point that property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the space of the concave portion is further improved, 
the above contact bonding roll under heating having a 
Surface made of a material abundant in flexibility, Such as 
rubber and plastics may be used. 

0452. The thickness of the layer of the material abundant 
in flexibility is preferably 200 to 400 um. 

0453 Further, for the same purpose, operations of the 
above contact bonding and contact bonding under heating 
may be carried out under a reduced pressure of 5x10 Pa or 
leSS. 

0454. After lamination is completed, heating may be 
carried out at a temperature range of 30 to 150° C. for 1 to 
120 minutes. At the time of heating, when a Support film 
exists on the embedding layer (C) 14, the Support film may 
be removed, if necessary. 

0455 As described above, the phosphor-containing pho 
tosensitive resin composition layer (A) 7 can be formed 
uniformly in the space of the substrate for PDP. 
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0456. In the step (Ic) in the present invention, both of the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 and the embedding layer (C) 14 may be laminated 
Simultaneously which carrying out contact bonding under 
heating. 
0457. As conditions of contact bonding under heating 
when contact bonding under heating of both of the layerS is 
carried out Simultaneously, there may be used the above 
conditions under which contact bonding under heating of the 
embedding layer (C) 14 is carried out. 
0458 In order to facilitate peeling of the embedding layer 
(C) in the step (IIc) of peeling the embedding layer (C) 
described below, the substrate for PDP may be cooled 
(generally in a range of -50 to 50° C) after the step of (Ic). 
0459 By changing a combination of the respective con 
ditions Such as the heating conditions and contact bonding 
preSSure condition at the time of contact bonding under 
heating, the preheating conditions of the Substrate for PDP, 
the layer thicknesses of the phosphor-containing photosen 
Sitive resin composition layer (A) 7 and the embedding layer 
(C) 14 and the like, the layers can be laminated in a State as 
shown in FIG. 16. 

0460. With respect to the layer thicknesses of the phos 
phor-containing photosensitive resin composition layer (A) 
7 and the embedding layer (C) 14, from the point that a 
phosphor pattern with high precision and a uniform shape 
can be formed, it is preferred that in the phosphor-containing 
photosensitive resin composition layer (A) and the embed 
ding layer (C) in a region which is the same as the region 
where unevenneSS is formed on a Substrate having uneven 
ness, the ratio (V')/(V°) of the total volume (V") of the 
phosphor-containing photoSensitive resin composition layer 
(A) and the embedding layer (C) to the volume (V°) of the 
Space of a concave portion of the Substrate having uneven 
ness is in the range of 1 to 2. If (V')/(V°) is in the range of 
1 to 1.05, the phosphor-containing photoSensitive resin 
composition layer (A) 7 tends to be formed on the inner 
Surface of the concave portion in a State that almost none of 
the phosphor-containing photosensitive resin composition 
layer (A) 7 remains on the convex portion as shown in FIG. 
15 (b). If (V')/(V°) exceeds 1.05 and is 2 or less, the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 tends to be formed on the inner surface of the concave 
portion in a State that the phosphor-containing photosensi 
tive resin composition layer (A) 7 remains on the convex 
portion as shown in FIG. 16. Here, if (V')/(V°) is less than 
1, a portion of the inner Surface of the concave portion to 
which the phosphor-containing photoSensitive resin compo 
Sition layer (A) 7 cannot be adhered tends to be generated, 
while if it exceeds 2, the Sectional shape of a multicolor 
phosphor pattern described below tends to be non-uniform. 
0461). In preparation of the substrate for PDP before the 
photoSensitive element is laminated, there is a case where 
entire or partial shrinkage of the substrate for PDP is caused 
by heating or the like, and there is a case where almost no 
shrinkage of the substrate for PDP is caused by heating or 
the like. In the case where entire or partial Shrinkage of the 
substrate for PDP is caused, positional displacement 
between the Substrate for PDP and a photomask may be 
caused. Therefore, in the case where entire or partial Shrink 
age of the substrate for PDP is caused, from the point that 
tolerance of registration precision of a photomask is 
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enlarged in the Step (IIIc) of irradiating the phosphor 
containing photosensitive resin composition layer (A) 
imagewisely with active light described below, it is preferred 
that the phosphor-containing photoSensitive resin composi 
tion layer (A) 7 is laminated on the inner surface of the 
concave portion So that almost none of the phosphor 
containing photosensitive resin composition layer (A) 7 
remains on the convex portion as shown in FIG. 15 (b). In 
the case where almost no shrinkage of the Substrate for PDP 
is caused, lamination may be carried out as shown in FIG. 
15 (b), or lamination may be carried out in a state that the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 remains on the convex portion as shown in FIG. 16. 
0462. As described above, as shown in FIG. 15 (b) or 
FIG. 16, the phosphor-containing photoSensitive resin com 
position layer (A) 7 can be formed on the inner surface (the 
wall Surface of the barrier rib 2 and the Surface of the 
Substrate 1) of the Substrate having unevenness (the Sub 
strate for PDP) with a good shape and good operatability. 
0463 <(IIc) Step of peeling the embedding layer (C)> 
0464 FIG. 15 (c) shows a state that the embedding layer 
(C) 14 is peeled off. 
0465. In FIG. 15(c), as a method for peeling the embed 
ding layer (C) 14, there may be mentioned, for example, a 
method of peeling the embedding layer (C) 14 physically by 
adhering an adhesive tape on the embedding layer (C) 14 or 
using a hook-shaped jig or the like. 

0466 For the purpose of improving operatability, there 
may be also used a method of peeling the embedding layer 
(C) 14 by utilizing electrostatic or Sucking force. 
0467 Also, immediately after the embedding layer (C) 
14 is peeled off, the embedding layer (C) 14 may be wound 
by using a winding roll or the like. 

0468. As described above, as shown in FIG. 15 (c), the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 can be formed on the inner surface (the wall surface 
of the barrier rib 2 and the surface of the substrate 1) of the 
concave portion of the Substrate having unevenness (the 
substrate for PDP) with a good shape and good operatability. 
0469 <(IIIc) Step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) imagewisely 
with active lights 

0470 FIG. 15 (d) shows a state that active light 11 is 
irradiated imagewisely. 

0471) In FIG. 15 (d), as a method for irradiating the 
active light 11 imagewisely, there may be used a method of 
irradiating the active light 11 imagewisely through a pho 
tomask 10 Such as a negative film and a positive film, 
provided above the phosphor-containing photosensitive 
resin composition layer (A) 7 in the state of FIG. 15 (c). 
0472. At the time of irradiation, the active light 11 may 
be also irradiated imagewisely after the phosphor-containing 
photosensitive resin composition layer (A) 7 is newly cov 
ered with the Support film described above. 
0473 When the embedding layer (C) 14 comprises a 
material through which the active light 11 can permeate, the 
above step (Ic) of peeling the embedding layer (C) may be 
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carried out after this step (IIIc) is carried out in a state that 
the embedding layer (C) 14 is Superposed. 
0474. In preparation of the substrate for PDP before the 
photoSensitive element is laminated, in the case where entire 
or partial shrinkage of the Substrate for PDP is caused by 
heating or the like or in the case where almost none of the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 remains on the convex portion as shown in FIG. 15 
(c), from the point that tolerance of registration precision is 
enlarged, it is preferred that the permeation width of the 
active light 11 of the photomask 10 is the same permeation 
width as the opening width of the concave portion of the 
substrate for PDP or wider than the opening width of the 
concave portion of the substrate for PDP. 
0475 Also, in preparation of the substrate for PDP before 
the photoSensitive element is laminated, in the case where 
almost no shrinkage of the Substrate for PDP is caused by 
heating or the like and the phosphor-containing photosen 
Sitive resin composition layer (A) 7 remains on the convex 
portion as shown in FIG. 16, from the point that a phosphor 
pattern can be formed on the inner Surface of the concave 
portion with good operatability, it is preferred that photo 
mask 10 has an active light permeation width which is 
narrower than the opening width of the concave portion. 
0476. When the opening width of the concave portion is 
W (en), the active light permeation width which is narrower 
than the opening width of the concave portion is preferably 
0.3xW to 0.99999xW, more preferably 0.5xW to 0.999xW, 
particularly preferably 0.6xW to 0.99x.W. 
0477 If the active light permeation width which is nar 
rower than the opening width of the concave portion is leSS 
than 0.3xW, photocuring of the phosphor-containing photo 
Sensitive resin composition layer (A) 7 formed on the inner 
Surface of the concave portion tends to be insufficient. In 
development described below, developing Solution resis 
tance (property that a portion which remains without being 
removed by development and becomes a pattern is not 
corroded by development) of the phosphor-containing pho 
tosensitive resin composition layer (A) 7 formed on the 
inner Surface of the concave portion tends to be lowered, and 
even a necessary portion of the phosphor-containing photo 
Sensitive resin composition layer (A) 7 formed on the inner 
surface of the concave portion tends to be removed. If the 
active light permeation width which is narrower than the 
opening width of the concave portion is a width exceeding 
0.99999xW, even a portion other than the inner surface of 
the concave portion to be photocured tends to be photocured, 
and an unnecessary portion tends to remain after develop 
ment described below. 

0478 As the active light 11, a known active light source 
may be used, and there may be mentioned, for example, light 
generated from carbon arc, mercury vapor arc, Xenon arc or 
the like. 

0479. The sensitivity of a photopolymerization initiator is 
generally the largest in a UV ray region So that in that case, 
an active light source which radiates UV ray effectively 
should be used. When the photopolymerization initiator is 
Sensitive to visible rays, for example, it is 9,10-phenan 
threnequinone, Visible light can be used as the active light 
11, and as a light Source thereof, there may be also used, in 
addition to the above light sources, a flood bulb for photo 
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graphs and a Solar lamp. Also, as the active light 11 in the 
present invention, there may be mentioned parallel light, 
non-parallel light and Scattered light. Either of parallel light, 
non-parallel light or Scattered light may be used, one or two 
or all of them may be used in one Step, and two of them may 
be used in two Stages or all of them may be used in all Stages 
Separately. When two of them are used in two stages or all 
of them are used in all Stages Separately, either of them may 
be used firstly. 
0480. The irradiation dose of the active light 11 is pref 
erably 3 m.J/cm° to 3 J/cm', more preferably 5 mJ/cm° to 1 
J/cm, particularly preferably 10 m.J/cm to 1 J/cm. 
0481. As described above, as shown in FIG. 15 (d), 
active light can be irradiated imagewisely with high preci 
Sion and good operatability. 
0482 <(IVc) Step of removing an unnecessary portion 
from the phosphor-containing photosensitive resin compo 
Sition layer (A) by development> 
0483 As a method for removing an unnecessary portion 
from the phosphor-containing photosensitive resin compo 
sition layer (A) by development, there may be used all of the 
same methods as in the above step (IIIa) of removing 
unnecessary portions from the phosphor-containing photo 
Sensitive resin composition layer (A) and/or the thermoplas 
tic resin layer (B) by development. 
0484) <(Vc) Step of removing unnecessary components 
from the phosphor-containing photoSensitivelresin compo 
sition layer (A) by calcination> 
0485. As a method for removing unnecessary compo 
nents by calcination, there may be used all of the same 
methods as in the above Step (IVa) of removing unnecessary 
components from the phosphor-containing photosensitive 
resin composition layer (A) and/or the thermoplastic resin 
layer (B) by calcination. 
0486 In the process for preparing a phosphor pattern of 
the present invention, from the point of reducing the number 
of Steps, it is preferred that after a multicolor pattern 
comprising photosensitive resin composition layers each 
containing a phosphor which emits red, green or blue light 
is formed by repeating the respective steps of (Ic) to (IVc) 
of the above process of the present invention for every color, 
the step of (Vc) is carried out to form a multicolor phosphor 
pattern. 

0487. In the present invention, in the phosphor-contain 
ing photosensitive resin composition layer (A) 7 containing 
phosphors which emit red, blue and green lights, respec 
tively, pattern formations of red, blue and green may be 
carried out in any order. 
0488. In the process for preparing a phosphor pattern of 
the present invention, from the point of Suppressing decrease 
in phosphor-containing photoSensitive resin composition 
layer thickness, it is preferred that a multicolor phosphor 
pattern which emit red, green and blue lights is formed by 
repeating the respective steps of (Ic) to (Vc) in the above 
process of the present invention for every color. 
0489 Also, as a process for forming the phosphor pattern 
(comprising a phosphor layer) in the present invention, there 
may be mentioned, for example, a process including (Id) a 
Step of heating and preSSurizing a photoSensitive element 
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having a Support film, the embedding layer (C) provided on 
the Support film and the phosphor-containing photoSensitive 
resin composition layer (A) provided thereon So that the 
phosphor-containing photoSensitive resin composition layer 
(A) is contacted with an uneven Surface of a Substrate having 
unevenness, to laminate the phosphor-containing photosen 
Sitive resin composition layer (A) and the embedding layer 
(C) on the uneven Surface; (IId) a step of peeling the 
embedding layer (C); (IIId) a step of irradiating the phos 
phor-containing photosensitive resin composition layer (A) 
imagewisely with active light; (IVd) a step of removing an 
unnecessary portion from the phosphor-containing photo 
Sensitive resin composition layer (A) by development; and 
(Vd) a step of removing unnecessary components from the 
phosphor-containing photoSensitive resin composition layer 
(A) by calcination. 
0490 The photosensitive element in the present inven 
tion has a Support film, the embedding layer (C) on the 
Support film and the phosphor-containing photoSensitive 
resin composition layer (A) thereon. 
0491. The photosensitive element in the present inven 
tion can be obtained by dissolving the above resin consti 
tuting the embedding layer (C) in or mixing said resin with 
a Solvent which dissolves Said resin to prepare a uniform 
Solution, coating the Solution on the above Support film by 
using a known coating method Such as a knife coating 
method, a roll coating method, a Spray coating method, a 
gravure coating method, a bar coating method and a curtain 
coating method, followed by drying, dissolving the above 
respective components constituting the phosphor-containing 
photosensitive resin composition layer (A) in or mixing said 
components with a Solvent which can dissolve or disperse 
Said components to prepare a Solution in which Said com 
ponents are dispersed uniformly and coating the Solution on 
the embedding layer (C) provided as described above by 
using a known coating method Such as a knife coating 
method, a roll coating method, a Spray coating method, a 
gravure coating method, a bar coating method and a curtain 
coating method, followed by drying. 

0492. As the solvent which dissolves the resin constitut 
ing the embedding layer (C) and the above respective 
components constituting the phosphor-containing photosen 
Sitive resin composition layer (A), there may be mentioned, 
for example, water, toluene, acetone, methyl ethyl ketone, 
methyl isobutyl ketone, methyl cellosolve, ethyl cellosolve, 
Y-butyrolactone, N-methylpyrrollidone, dimethylformamide, 
tetramethylsulfone, diethylene glycol dimethyl ether, dieth 
ylene glycol monobutyl ether, chloroform, methylene chlo 
ride, methyl alcohol and ethyl alcohol. These solvents are 
used singly or in combination of two or more of them. 
0493. In the coating step, the material of a portion of a 
coating apparatus, contacted with the Solution in which the 
above respective components constituting the phosphor 
containing photosensitive resin composition layer (A) are 
dispersed uniformly by dissolving Said components in or 
mixing Said components with the Solvent which can dissolve 
or disperse Said components is preferably a non-metallic 
material. When the material of a portion of a coating 
apparatus, contacted with the Solution constituting the phos 
phor-containing photosensitive resin composition layer (A) 
is a metal, the coating apparatus contacted with the Solution 
constituting the phosphor-containing photosensitive resin 
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composition layer (A) is polished by the phosphor in Said 
Solution, and powder generated by polishing tends to 
migrate, as impurity, into the Solution constituting the phos 
phor-containing photosensitive resin composition layer (A). 
0494 The drying temperature is preferably 60 to 130° C., 
and the drying time is preferably 3 minutes to 1 hour. 
0495. The thickness of the phosphor-containing photo 
Sensitive resin composition layer (A) in the present inven 
tion is not particularly limited, but it is preferably 10 to 200 
mn, more preferably 15 to 150 lum, particularly preferably 
20 to 100 lum. If the thickness is less than 10um, a phosphor 
pattern after calcination described below tends to be thin to 
lower light emission efficiency, while if it exceeds 200 um, 
a phosphor pattern after calcination tends to be thick to 
reduce a light emission area of a phosphor Surface, which 
results in lowering of light emission efficiency. The thick 
ness of the embedding layer (C) in the present invention is 
not particularly limited, but it is preferably 10 to 200 um, 
more preferably 15 to 150 um, particularly preferably 20 to 
100 um. If the thickness is less than 10 um, a phosphor 
pattern after calcination described below tends to be thin to 
lower light emission efficiency, while if it exceeds 200 um, 
a phosphor pattern after calcination tends to be thick to 
reduce a light emission area of a phosphor Surface, which 
results in lowering of light emission efficiency. 
0496 On the phosphor-containing photosensitive resin 
composition layer (A) of the photosensitive element in the 
present invention, the above peelable cover film may be 
further laminated. 

0497 As the cover film, there may be mentioned poly 
ethylene, polypropylene, polyethylene terephthalate and 
polycarbonate. It is preferred that the adhesive Strength of 
the cover film to the phosphor-containing photosensitive 
resin composition layer (A) is Smaller than the adhesive 
Strength of the Support film to the embedding layer (C) and 
the adhesive strength of the embedding layer (C) to the 
phosphor-containing photoSensitive resin composition layer 
(A). 
0498. The photosensitive element of the present inven 
tion can be also obtained by coating the Solution in which the 
above respective components constituting the phosphor 
containing photosensitive resin composition layer (A) are 
dispersed uniformly obtained by dissolving Said components 
in or mixing Said components with the above Solvent which 
can dissolve or disperse Said components, on the above 
Support film by using a known coating method Such as a 
knife coating method, a roll coating method, a Spray coating 
method, a gravure coating method, a bar coating method and 
a curtain coating method, followed by drying, to form the 
phosphor-containing photoSensitive resin composition layer 
(A) and then pasting the phosphor-containing photosensitive 
resin composition layer (A) and the embedding layer (C) 
provided on the above support film so that both layers are 
contacted. 

0499. In this case, it is preferred that the adhesive 
strength of the support film with which the phosphor 
containing photosensitive resin composition layer (A) is 
contacted to the phosphor-containing photosensitive resin 
composition layer (A) is Smaller than the adhesive strength 
of the Support film with which the embedding layer (C) is 
contacted to the embedding layer (C) and the adhesive 
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Strength of the embedding layer (C) to the phosphor-con 
taining photosensitive resin composition layer (A). 
0500 The photosensitive element of the present inven 
tion obtained as described above can be stored by being 
wound in a roll State. 

0501. In the following, the respective steps of the process 
for preparing a phosphor pattern of the present invention, 
including (Id) a step of heating and pressurizing a photo 
Sensitive element having a Support film, the embedding layer 
(C) provided on the Support film and the phosphor-contain 
ing photosensitive resin composition layer (A) provided 
thereon So that the phosphor-containing photosensitive resin 
composition layer (A) is contacted with an uneven Surface of 
a Substrate having unevenness, to laminate the phosphor 
containing photosensitive resin composition layer (A) and 
the embedding layer (C) on the uneven Surface; (IId) a step 
of peeling the embedding layer (C); (IIId) a step of irradi 
ating the phosphor-containing photosensitive resin compo 
Sition layer (A) imagewisely with active light; (IVd) a step 
of removing an unnecessary portion from the phosphor 
containing photosensitive resin composition layer (A) by 
development; and (Vd) a step of removing unnecessary 
components from the phosphor-containing photoSensitive 
resin composition layer (A) by calcination are explained in 
detail by referring to FIG. 16 and FIG. 17. FIG. 16 and 
FIG. 17 each show a schematical view showing the respec 
tive Steps of the proceSS for preparing a phosphor pattern of 
the present invention. 
0502 <(Id) Step of heating and pressurizing a photosen 
Sitive element having a Support film, the embedding layer 
(C) provided on the Support film and the phosphor-contain 
ing photosensitive resin composition layer (A) provided 
thereon So that the phosphor-containing photosensitive resin 
composition layer (A) is contacted with an uneven Surface of 
a Substrate having unevenness, to laminate the phosphor 
containing photosensitive resin composition layer (A) and 
the embedding layer (C) on the uneven Surface> 
0503 FIG. 16 shows a state that the photosensitive 
element of the present invention including the embedding 
layer (C) 14 and the phosphor-containing photosensitive 
resin composition layer (A) 7 is laminated by using a heating 
roll 9, on the uneven Surface of the above Substrate 1 for PDP 
(the substrate having unevenness) on which the barrier rib 2 
is formed. 

0504. In the step of FIG. 16, as a method for laminating 
the photoSensitive element of the present invention includ 
ing the embedding layer (C) 14 and the phosphor-containing 
photosensitive resin composition layer (A) 7 on the Substrate 
1 for PDP on which the barrier rib 2 is formed, there may be 
mentioned, for example, a method in which when a cover 
film exists on the photoSensitive element, after the cover film 
is removed (when a photosensitive element obtained by 
pasting the embedding layer (C) 14 formed on a Support film 
and the phosphor-containing photoSensitive resin composi 
tion layer (A) 7 formed on a support film is used, after the 
Support film of the phosphor-containing photosensitive resin 
composition layer (A) 7 is removed), lamination is carried 
out by contact bonding under heating of the photoSensitive 
element by the heating roll 9 So that the phosphor-containing 
photosensitive resin composition layer (A) 7 is contacted 
with the Surface on which the barrier rib 2 is formed, of the 
Substrate 1 for PDP 
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0505) The heating temperature at the time of contact 
bonding under heating is preferably 10 to 140 C., more 
preferably 20 to 135° C., particularly preferably 30 to 130° 
C. If the heating temperature is lower than 10 C., property 
of embedding the phosphor-containing photoSensitive resin 
composition layer (A) 7 in the space of the substrate for PDP 
tends to be lowered, while if it exceeds 140 C., the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 tends to be thermoset. 
0506 The contact bonding pressure at the time of contact 
bonding under heating is preferably 50 to 1x10 N/m, more 
preferably 2.5x10° to 5x10' N/m, particularly preferably 
5x10 to 4x10 N/m in terms of line pressure. If the contact 
bonding pressure is less than 50 N/m, property of embedding 
the phosphor-containing photosensitive resin composition 
layer (A) 7 in the Space of the concave portion of the 
Substrate for PDP tends to be lowered, while if it exceeds 
1x10 N/m, the barrier rib on the Substrate for PDP tends to 
be broken. 

0507 When the photosensitive element of the present 
invention including the embedding layer (C) 14 and the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 is heated as described above, it is not necessary to 
carry out preheat treatment of the substrate for PDP. How 
ever, from the point that property of embedding the phos 
phor-containing photosensitive resin composition layer (A) 
7 in the Space of the concave portion is further improved, it 
is preferred to carry out preheat treatment of the Substrate for 
PDP 

0508 The preheating temperature is preferably 30 to 
140 C., and the preheating time is preferably 0.5 to 20 
minutes. 

0509 From the point that property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the space of the concave portion is further improved, 
the above heating roll 9 having a Surface made of a material 
abundant in flexibility, Such as rubber and plastics may be 
used. 

0510) The thickness of the layer of the material abundant 
in flexibility is preferably 200 to 400 um. Further, for the 
Same purpose, operations of the above contact bonding and 
contact bonding under heating may be carried out under a 
reduced pressure of 5x10" Pa or less. 
0511. After lamination is completed, heating may be 
carried out at a temperature range of 30 to 150° C. for 1 to 
120 minutes. At the time of heating, when a Support film 
exists on the embedding layer (C) 14, the Support film may 
be removed, if necessary. 
0512. As described above, the phosphor-containing pho 
tosensitive resin composition layer (A) 7 can be formed 
uniformly in the Space of the concave portion of the Sub 
Strate for PDP. 

0513. In order to facilitate peeling of the embedding layer 
(C) in the step (IId) of peeling the embedding layer (C) 
described below, the substrate for PDP may be cooled 
(generally in a range of -50 to 50° C) after the step of (Id). 
0514 By changing a combination of the respective con 
ditions Such as the heating conditions and contact bonding 
preSSure condition at the time of contact bonding under 
heating of the photoSensitive element of the present inven 
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tion, the preheating conditions of the substrate for PDP, the 
layer thicknesses of the phosphor-containing photoSensitive 
resin composition layer (A) 7 and the embedding layer (C) 
14 and the like, the layerS can be laminated in a State as 
shown in FIG. 16. 

0515 With respect to the layer thicknesses of the phos 
phor-containing photosensitive resin composition layer (A) 
7 and the embedding layer (C) 14, from the point that a 
phosphor pattern with high precision and a uniform shape 
can be formed, it is preferred that in the phosphor-containing 
photosensitive resin composition layer (A) and the embed 
ding layer (C) in a region which is the same as the region 
where unevenneSS is formed on a Substrate having uneven 
ness, the ratio (V')/(V°) of the total volume (V") of the 
phosphor-containing photoSensitive resin composition layer 
(A) and the embedding layer (C) to the volume (V°) of the 
Space of a concave portion of the Substrate having uneven 
ness is in the range of 1 to 2. If (V')/(V) is in the range of 
1 to 1.05, the phosphor-containing photoSensitive resin 
composition layer (A) 7 tends to be formed on the inner 
Surface of the concave portion in a State that almost none of 
the phosphor-containing photosensitive resin composition 
layer (A) 7 remains on the convex portion as shown in FIG. 
17. If (V')/(V°) exceeds 1.05 and is 2 or less, the phosphor 
containing photosensitive resin composition layer (A) 7 
tends to be formed on the inner Surface of the concave 
portion in a State that the phosphor-containing photosensi 
tive resin composition layer (A) 7 remains on the convex 
portion as shown in FIG. 16. Here, if (V')/(V') is less than 
1, a portion of the inner Surface of the concave portion to 
which the phosphor-containing photoSensitive resin compo 
Sition layer (A) 7 cannot be adhered tends to be generated, 
while if it exceeds 2, the Sectional shape of a multicolor 
phosphor pattern described below tends to be non-uniform. 
0516) In preparation of the substrate for PDP before the 
photoSensitive element is laminated, there is a case where 
entire or partial shrinkage of the substrate for PDP is caused 
by heating or the like, and there is a case where almost no 
shrinkage of the substrate for PDP is caused by heating or 
the like. In the case where entire or partial Shrinkage of the 
substrate for PDP is caused, positional displacement 
between the Substrate for PDP and a photomask may be 
caused. Therefore, in the case where entire or partial Shrink 
age of the substrate for PDP is caused, from the point that 
tolerance of registration precision of a photomask is 
enlarged in the Step (IIId) of irradiating the phosphor 
containing photosensitive resin composition layer (A) 
imagewisely with active light described below, it is preferred 
that the phosphor-containing photoSensitive resin composi 
tion layer (A) 7 is laminated on the inner surface of the 
concave portion So that almost none of the phosphor 
containing photosensitive resin composition layer (A) 7 
remains on the convex portion as shown in FIG. 17. In the 
case where almost no shrinkage of the substrate for PDP is 
caused, lamination may be carried out as shown in FIG. 17, 
or lamination may be carried out in a State that the phosphor 
containing photosensitive resin composition layer (A) 7 
remains on the convex portion as shown in FIG. 16. 
0517. As described above, as shown in FIG. 16 or FIG. 
17, the phosphor-containing photosensitive resin composi 
tion layer (A) 7 can be laminated uniformly-on the surface 
(on the uneven surface) of the substrate 1 for PDP on which 
the barrier rib 2 is formed. 
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0518) <(IId) Step of peeling the embedding layer (C)>AS 
a method for peeling the embedding layer (C), there may be 
used all of the same methods as in the above step (Ic) of 
peeling the embedding layer (C). 
0519 <(IIId) Step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) imagewisely 
with active lights 
0520. As a method for irradiating active light image 
wisely, there may be used all of the same methods as in the 
above step (IIIc) of irradiating the phosphor-containing 
photosensitive resin composition layer (A) imagewisely 
with active light. 
0521 <(IVd) Step of removing an unnecessary portion 
from the phosphor-containing photosensitive resin compo 
Sition layer (A) by development> 
0522. As a method for removing an unnecessary portion 
by development, there may be used all of the same methods 
as in the above Step (IVc) of removing an unnecessary 
portion from the phosphor-containing photoSensitive resin 
composition layer (A) by development. 
0523 <(Vd) Step of removing unnecessary components 
from the phosphor-containing photosensitive resin compo 
Sition layer (A) by calcination> 
0524. As a method for removing unnecessary compo 
nents by calcination, there may be used all of the same 
methods as in the above step (Vc) of removing unnecessary 
components from the phosphor-containing photosensitive 
resin composition layer (A) by calcination. 
0525) In the process for preparing a phosphor pattern of 
the present invention, from the point of reducing the number 
of Steps, it is preferred that after a multicolor pattern 
comprising photosensitive resin composition layers each 
containing a phosphor which emits red, green or blue light 
is formed by repeating the respective steps of (Id) to (IVd) 
of the above process of the present invention for every color, 
the step of (Vd) is carried out to form a multicolor phosphor 
pattern. 

0526 In the present invention, in the phosphor-contain 
ing photosensitive resin composition layer (A) 7 containing 
phosphors which emit red, blue and green lights, respec 
tively, pattern formations of red, blue and green may be 
carried out in any order. 
0527. In the process for preparing a phosphor pattern of 
the present invention, from the point of Suppressing decrease 
in phosphor-containing photoSensitive resin composition 
layer thickness, it is preferred that a multicolor phosphor 
pattern which emit red, green and blue lights is formed by 
repeating the respective steps of (Id) to (Vd) in the above 
process of the present invention for every color. 
0528. Also, as a process for forming the phosphor pattern 
(comprising a phosphor layer) in the present invention, there 
may be mentioned, for example, a process including (Ie) a 
Step of pressurizing the phosphor-containing photosensitive 
resin composition layer (A) in a State that the phosphor 
containing photosensitive resin composition layer (A) is 
Superposed on a Substrate having unevenness, to adhere the 
phosphor-containing photoSensitive resin composition layer 
(A) to the inner Surface of a concave portion on the Substrate 
having unevenness; (IIe) a step of irradiating the phosphor 
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containing photosensitive resin composition layer (A) 
imagewisely with active light; (IIIe) a step of removing an 
unnecessary portion from the phosphor-containing photo 
Sensitive resin composition layer (A) by development; and 
(IVe) a step of removing unnecessary components from the 
phosphor-containing photoSensitive resin composition layer 
(A) by calcination. 
0529. In the following, the respective steps of the above 
proceSS for preparing a phosphor pattern of the present 
invention are explained in detail by referring to FIG. 18. 
FIG. 18 is a schematical view showing the respective steps 
of the process for preparing a phosphor pattern of the present 
invention. 

0530 <(Ie) Step of pressurizing the phosphor-containing 
photosensitive resin composition layer (A) in a state that the 
phosphor-containing photoSensitive resin composition layer 
(A) is Superposed on a Substrate having unevenness, to 
adhere the phosphor-containing photoSensitive resin com 
position layer (A) to the inner Surface of a concave portion 
on the Substrate having unevenneSS> 
0531. As a method for adhering the phosphor-containing 
photosensitive resin composition layer (A) 7 to a Substrate 
having unevenneSS in a State that the phosphor-containing 
photosensitive resin composition layer (A) 7 is-Superposed 
on the Substrate while applying preSSure in the present 
invention, there may be mentioned, for example, a method 
of applying atmospheric preSSure, wind preSSure, hydraulic 
preSSure or the like, a method of carrying out pressurization 
using a roll having a Surface made of a Soft and elastic 
material Such as a Sponge, rubber, polyethylene, polymeth 
ylpentene and a blend of polyethylene and an acryl resin, a 
method of carrying out pressurization entirely and uniformly 
by placing a sheet made of a Soft and elastic material Such 
as a Sponge, rubber, polyethylene, polymethylpentene and a 
blend of polyethylene and an acryl resin thereon, a method 
of reducing preSSure in a Space Surrounded with the Substrate 
1 for PDP, the barrier rib 2 and the phosphor-containing 
photosensitive resin composition layer (A) 7 to embed the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the Space of a concave portion of the Substrate 
having unevenness, and a method in which after the phos 
phor-containing photosensitive resin composition layer (A) 
7 is laminated on the substrate 1 for PDP and pressure is 
reduced to 5 to 500 Pa or after the phosphor-containing 
photosensitive resin composition layer (A) 7 is laminated on 
the substrate 1 for PDP under a reduced pressure of 5 to 500 
Pa, preSSure is made atmospheric pressure in a State that a 
space surrounded with the substrate 1 for PDP, the barrier rib 
2 and the phosphor-containing photoSensitive resin compo 
Sition layer (A) 7 is closed tightly, to embed the phosphor 
containing photosensitive resin composition layer (A) 7 in 
the space of a concave portion of the substrate for PDP by 
atmospheric preSSure. 

0532. At the time of adhering, a support film existing on 
the phosphor-containing photosensitive resin composition 
layer (A) 7 is generally removed, but adhering may be 
carried out in a State that the Support film exists thereon. 
0533. In the case where the phosphor-containing photo 
Sensitive resin composition layer (A) 7 is made to exist 
under reduced preSSure, when the photopolymerizable 
unsaturated compound (b) having an ethylenic unsaturated 
group constituting the phosphor-containing photoSensitive 
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resin composition layer (A) 7 is a photopolymerizable 
unsaturated compound, its boiling point (760 mmHg) is 
preferably 300° C. or higher, more preferably 350° C. or 
higher, particularly preferably 400 C. or higher, from the 
points of Stability and operatability when heating is carried 
out under reduced pressure. 
0534. In this case, the weight average molecular weight 
of the photopolymerizable unsaturated compound (b) having 
an ethylenic unsaturated group constituting the phosphor 
containing photosensitive resin composition layer (A) 7 is 
not particularly limited, but it is preferably 400 or more, 
more preferably 500 or more, particularly preferably 600 or 
more, from the points of Stability and operatability when 
heating is carried out under reduced pressure. 
0535 Also, application of pressure may be accompanied 
with heating. 
0536 FIG. 18 and FIG. 19 each show an example of a 
State that the phosphor-containing photoSensitive resin com 
position layer (A) 7 in the present invention is adhered to the 
inner Surface of the concave portion on the Substrate having 
unevenneSS by applying pressure. 
0537. In the step of FIG. 18, as a method for adhering the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 to the inner Surface of the concave portion, there may 
be mentioned, for example, a method in which when a cover 
film exists on a photoSensitive element including the phos 
phor-containing photosensitive resin composition layer (A) 
7, after the cover film is removed, and the phosphor 
containing photosensitive resin composition layer (A) 7 is 
adhered to the inner Surface of the concave portion of the 
above substrate for PDP so that the phosphor-containing 
photosensitive resin composition layer (A) 7 is contacted 
with the Surface on which the barrier rib 2 is formed, of the 
substrate for PDP while applying pressure by a roll or the 
like on the phosphor-containing photoSensitive resin com 
position layer (A) 7. 
0538. The pressure when adhesion is carried out by 
preSSurization using the above roll or the like is preferably 
50 to 1x10 N/m, more preferably 2.5x10° to 5x10 N/m, 
particularly preferably 5x10° to 4x10' N/m in terms of line 
pressure. If the adhesion pressure is less than 50 N/m, 
property of embedding the phosphor-containing photosen 
Sitive resin composition layer (A) 7 in the space of the 
concave portion of the substrate for PDP tends to be low 
ered, while if it exceeds 1x10 N/m, the barrier rib on the 
Substrate for PDP tends to be broken. 

0539. The temperature when application of pressure is 
accompanied with heating is preferably 10 to 140 C., more 
preferably 20 to 135° C., particularly preferably 30 to 130° 
C. If the temperature is lower than 10 C., property of 
embedding the phosphor-containing photoSensitive resin 
composition layer (A) 7 in the Space of the concave portion 
of the Substrate for PDP tends to be lowered, while if it 
exceeds 140 C., the phosphor-containing photosensitive 
resin composition layer (A) 7 tends to be cured. 
0540. When the phosphor-containing photosensitive 
resin composition layer (A) 7 is heated as described above, 
it is not necessary to carry out preheat treatment of the 
substrate 1 for PDP. However, from the point that embed 
ding property for adhering the phosphor-containing photo 
Sensitive resin composition layer (A) 7 to the inner Surface 
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of the concave portion is further improved, it is preferred to 
carry out preheat treatment of the above substrate 1 for PDP. 
The preheating temperature is preferably 30 to 130 C., and 
the preheating time is preferably 0.5 to 20 minutes. 
0541. After the phosphor-containing photosensitive resin 
composition layer (A) 7 is adhered to the inner surface of the 
concave portion, heating may be carried out at a temperature 
range of 30 to 150° C. for 1 to 120 minutes. At the time of 
heating, when a Support film exists on the phosphor-con 
taining photosensitive resin composition layer (A) 7, the 
Support film may be removed, if necessary. 

0542. In the step (Ie) in the present invention, prior to the 
Step of adhering the phosphor-containing photoSensitive 
resin composition layer (A) 7 to the inner Surface of the 
concave portion, the phosphor-containing photoSensitive 
resin composition layer (A) 7 may be laminated So that it is 
contacted with the Surface on which the barrier rib 2 is 
formed, of the substrate 1 for PDP, or the phosphor-con 
taining photosensitive resin composition layer (A) 7 may be 
laminated and adhered to the inner Surface of the concave 
portion while applying pressure in one Step. 

0543. In the case where after the phosphor-containing 
photosensitive resin composition layer (A) 7 is laminated, 
the phosphor-containing photosensitive resin composition 
layer (A) 7 is adhered to the inner surface of the concave 
portion, lamination may be carried out only by Superposing 
the phosphor-containing photosensitive resin composition 
layer (A) 7 on the surface on which the barrier rib 2 is 
formed, of the substrate 1 for PDP, may be carried out under 
preSSurization or may be carried out under a reduced pres 
Sure of 5x10" or less. Also, lamination may be accompanied 
with heating. 

0544 The pressure when pressurization is carried out is 
preferably 50 to 1x10 N/m, more preferably 2.5x10° to 
5x10' N/m, particularly preferably 5x10 to 4x10' N/m in 
terms of line pressure. 
0545. The temperature when application of pressure is 
accompanied with heating is preferably 10 to 140 C., more 
preferably 20 to 135° C., particularly preferably 30 to 130° 
C. 

0546) In the step of FIG. 19, as a method for adhering the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 to the inner Surface of the concave portion, there may 
be mentioned, for example, a method in which after the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 is laminated on the substrate 1 for PDP and pressure 
is reduced to 5 to 500 Pa, pressure is made atmospheric 
preSSure in a State that a Space Surrounded with the Substrate 
1 for PDP, the barrier rib 2 and the phosphor-containing 
photosensitive resin composition layer (A) 7 is closed 
tightly, to embed the phosphor-containing photoSensitive 
resin composition layer (A) 7 in the space of the concave 
portion of the substrate for PDP by atmospheric pressure. 

0547. In FIG. 19, as a method for laminating the phos 
phor-containing photosensitive resin composition layer (A) 
7 on the Substrate 1 for PDP on which the barrier rib 2 is 
formed, there may be mentioned, for example, the above 
lamination method by using the photoSensitive element 
constituted by the phosphor-containing photosensitive resin 
composition layer (A). 

Feb. 14, 2002 

0548. In the case where the photosensitive element is 
used, when a cover film exists on the photoSensitive ele 
ment, after the cover film is removed, the photosensitive 
element can be laminated by contact bonding using a contact 
bonding roll or the like So that the phosphor-containing 
photosensitive resin composition layer (A) 7 is contacted 
with the Surface on which the barrier rib is formed, of the 
Substrate for PDP. 

0549. The contact bonding pressure when pressurization 
is carried out is preferably 50 to 1x10 N/m, more preferably 
2.5x10° to 5x10 N/m, particularly preferably 5x10° to 
4x10 N/m in terms of line pressure. If the contact bonding 
pressure is less than 50 N/m, property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the space of the concave portion of the substrate for 
PDP tends to be lowered, while if it exceeds 1x10 N/m, the 
barrier rib on the Substrate for PDP tends to be broken. 

0550 From the point that property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the space of the concave portion is further improved, 
the above contact bonding roll having a Surface made of a 
material abundant in flexibility, Such as rubber and plastics 
may be used. 
0551. The thickness of the layer of the material abundant 
in flexibility is preferably 200 to 400 um. 
0552. From the point that property of embedding the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 in the space of the concave portion is further improved, 
lamination may be carried out by contact bonding of the 
photosensitive element to the surface on which the barrier 
rib is formed, of the substrate for PDP while heating the 
photosensitive element by a heating roll or the like. 
0553 The heating temperature at the time of contact 
bonding under heating is preferably 10 to 140 C., more 
preferably 20 to 135° C., particularly preferably 30 to 130° 
C. If the heating temperature is lower than 10 C., the 
phosphor-containing photoSensitive resin composition layer 
(A) 7 tends not to be adhered to the substrate for PDP 
sufficiently, while if it exceeds 140 C., the phosphor 
containing photosensitive resin composition layer (A) 7 
tends to be thermoset. 

0554. The contact bonding pressure at the time of contact 
bonding under heating is preferably 50 to 1x10 N/m, more 
preferably 2.5x10° to 5x10' N/m, particularly preferably 
5x10 to 4x10' N/m in terms of line pressure. If the contact 
bonding pressure is less than 50 N/m, property of embedding 
the phosphor-containing photosensitive resin composition 
layer (A) 7 in the Space of the concave portion of the 
substrate for PDP tends to be lowered, while if it exceeds 
1x10 N/m, the barrier rib on the Substrate for PDP tends to 
be broken. 

0555. When the photosensitive element is heated as 
described above, it is not necessary to carry out preheat 
treatment of the Substrate for PDP on which the barrier rib 
is formed. However, from the point that property of embed 
ding the phosphor-containing photosensitive resin compo 
Sition layer (A) 7 in the space of the concave portion is 
further improved, it is preferred to carry out preheat treat 
ment of the above Substrate for PDP. 

0556. The preheating temperature is preferably 30 to 
130 C., and the preheating time is preferably 0.5 to 20 
minutes. 
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0557. Further, for the same purpose, operations of the 
above contact bonding and contact bonding under heating 
may be carried out under a reduced pressure of 5x10" Pa or 
leSS. 

0558. It is preferred that the phosphor-containing photo 
Sensitive resin composition layer (A) 7 is Superposed on the 
Surface on which the barrier rib 2 is formed, of the Substrate 
1 for PDP So that air passage through which air in a Space 
16 (a discharge space) Surrounded with the Substrate 1 for 
PDP, the barrier rib 2 and the phosphor-containing photo 
Sensitive resin composition layer (A) 7 can be exhausted in 
the step of reducing pressure described below is left. By the 
air passage, when exhaustion under vacuum is carried out in 
the Step of reducing pressure described below, there can be 
prevented tendencies that the phosphor-containing photo 
Sensitive resin composition layer (A) 7 is Swelled greatly, the 
thickness of the phosphor-containing photosensitive resin 
composition layer (A) 7 becomes non-uniform, and wrinkles 
of the phosphor-containing photoSensitive resin composition 
layer (A) 7 are generated. 
0559 Also, in the step of heating described below, it is 
preferred that the phosphor-containing photoSensitive resin 
composition layer (A) 7 is Superposed so that the above air 
passage can be closed by heating the phosphor-containing 
photosensitive resin composition layer (A) 7. 
0560. After lamination is completed as described above, 
pressure can be reduced by putting the Substrate 1 for PDP 
on which the phosphor-containing photoSensitive resin com 
position layer (A) 7 is Superposed, into a vacuum container 
horizontally, closing the vacuum container tightly and then 
exhausting air in the vacuum container. 
0561. The shape of the vacuum container is not particu 
larly limited, but from the point that property of embedding 
the phosphor-containing photosensitive resin composition 
layer (A) 7 in the Space of the concave portion is further 
improved after the Step of heating described below, it is 
preferred that the vacuum container has a heating apparatus 
for heating the Substrate 1 for PDP on which the phosphor 
containing photosensitive resin composition layer (A) 7 is 
Superposed. 

0562. The pressure in a vacuum container after reducing 
pressure is preferably 5 to 500 Pa, more preferably 10 to 200 
Pa, particularly preferably 20 to 100 Pa. If the pressure is 
less than 5 Pa, exhaustion takes a long period of time So that 
operation efficiency tends to be lowered, while if it exceeds 
500 Pa, property of embedding the phosphor-containing 
photosensitive resin composition layer (A) 7 in the Space of 
the concave portion of the substrate 1 for PDP tends to be 
lowered. 

0563 A heating method in the step of heating is not 
particularly limited, and there may be mentioned, for 
example, a method in which the substrate 1 for PDP is put 
on a heating apparatus Such as a hot plate provided in a 
Vacuum container and heating is carried out by heat transfer, 
and a method in which a light Source of infrared ray is 
provided in a vacuum container and heating is carried out by 
radiation. The heating temperature is preferably 10 to 140 
C., more preferably 20 to 135 C., particularly preferably 30 
to 130° C. If the heating temperature is lower than 10 C., 
property of embedding the phosphor-containing photosen 
Sitive resin composition layer (A) 7 in the space of the 
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concave portion of the substrate 1 for PDP tends to be 
lowered, while if it exceeds 140 C., the phosphor-contain 
ing photosensitive resin composition layer (A) 7 tends to be 
thermoset. 

0564) The heating time is preferably 1-hour or shorter, 
more preferably 20 minutes or shorter, particularly prefer 
ably 10 minutes or shorter. If the heating time exceeds 1 
hour, the phosphor-containing photoSensitive resin compo 
sition layer (A) 7 tends to be thermoset. 
0565 Also, in the step of heating, it is preferred that the 
space 16 surrounded with the substrate 1 for PDP, the barrier 
rib 2 and the phosphor-containing photoSensitive resin com 
position layer (A) 7 is in a tightly closed State. 
0566. The pressure in the vacuum container can be 
returned to atmospheric pressure by, for example, introduc 
ing air or the like into the vacuum container. 
0567 A time from starting to introduce air or the like into 
the vacuum container to returning the pressure to atmo 
Spheric pressure is preferably 30 minutes or Shorter, more 
preferably 10 minutes or shorter, particularly preferably 5 
minutes or shorter. If the time exceeds 30 minutes, property 
of embedding the phosphor-containing photoSensitive resin 
composition layer (A) 7 in the Space of the concave portion 
of the Substrate 1 for PDP tends to be lowered. 

0568. As described above, as shown in FIG. 18 or FIG. 
19, after the phosphor-containing photoSensitive resin com 
position layer (A) 7 is laminated, the phosphor-containing 
photosensitive resin composition layer (A) 7 can be adhered 
uniformly to the inner Surface of the concave portion by 
using the adhesion method described above. 
0569 <(IIe) Step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) imagewisely 
with active lights 
0570. As a method for irradiating active light image 
wisely, there may be used all of the same methods as in the 
above step (IIIc) of irradiating the phosphor-containing 
photosensitive resin composition layer (A) imagewisely 
with active light. 
0571 <(IIIe) Step of removing an unnecessary portion 
from the phosphor-containing photosensitive resin compo 
Sition layer (A) by development> 
0572. As a method for removing an unnecessary portion 
by development, there may be used all of the same methods 
as in the above Step (IVc) of removing an unnecessary 
portion from the phosphor-containing photoSensitive resin 
composition layer (A) by development. 
0573 <(IVe) Step of removing unnecessary components 
from the phosphor-containing photosensitive resin compo 
Sition layer (A) by calcination> 
0574 As a method for removing unnecessary compo 
nents by calcination, there may be used all of the same 
methods as in the above step (Vc) of removing unnecessary 
components from the phosphor-containing photosensitive 
resin composition layer (A) by calcination. 
0575. In the process for preparing a phosphor pattern of 
the present invention, from the point of reducing the number 
of Steps, it is preferred that after a multicolor pattern 
comprising photosensitive resin composition layers each 
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containing a phosphor which emits red, green or blue light 
is formed by repeating the respective steps of (Ie) to (IIIe) 
of the above process of the present invention for every color, 
the step of (IVe) is carried out to form a multicolor phosphor 
pattern. 

0576. In the present invention, in the-phosphor-contain 
ing photosensitive resin composition layer (A) 7 containing 
phosphors which emit red, blue and green lights, respec 
tively, pattern formations of red, blue and green may be 
carried out in any order. 
0577. In the process for preparing a phosphor pattern of 
the present invention, from the point of Suppressing decrease 
in phosphor-containing photoSensitive resin composition 
layer thickness, it is preferred that a multicolor phosphor 
pattern which emit red, green and blue lights is formed by 
repeating the respective steps of (Ie) to (IVe) in the above 
process of the present invention for every color. 
0578 FIG. 20 is a schematic drawing showing a plasma 
display panel for an alternating current in which the refer 
ence numeral 11 is a Substrate (or a back plate glass 
Substrate), 12 is a barrier rib, 13 is a discharge space, 14 is 
an electrode for address, 15 is a phosphor-containing pho 
toSensitive resin composition, 16 is a protective film, 17 is 
a dielectric material layer,>18 is a display electrode (a 
transparent electrode) and 19 is a front glass Substrate. In 
this figure, the front plate is the portion upper than the 
protective film 16 (inclusive) and the back plate is the 
portion not upper than the protective film 16 (exclusive). 
0579. In FIG. 20, an embodiment of applying the present 
invention to an alternating current plasma display panel is 
shown, but the composition of the present invention can be 
also applied to a plasma display panel for a direct current. 

EXAMPLES 

0580. The present invention is described in detail by 
referring to Examples. 

Preparation Example 1 
0581 <Preparation of Film property-imparting polymer 
(a-1)>A flask equipped with a stirrer, a reflux condenser, an 
inert gas-introducing inlet and a thermometer was charged 
with (1) shown in Table 1, and the temperature of the 
mixture was raised to 80 C. under nitrogen gas atmosphere. 
While maintaining the reaction temperature at 80+2 C, (2) 
shown in Table 1 was uniformly added dropwise to the 
mixture over 4 hours. 

0582. After dropwise addition of (2), the resulting mix 
ture was stirred at 80+2 C. for 6 hours to obtain Film 
property-imparting polymer (a-1) having a weight average 
molecular weight of 80,000 and an acid value of 130 
mgKOH/g. 

TABLE 1. 

Material Formulation amount 

(1) Ethylene glycol monomethyl 
ether 
Toluene 

(2) Methacrylic acid 
Methyl methacrylate 
Ethyl acrylate 

70 parts by weight 

50 parts by weight 
20 parts by weight 
55 parts by weight 
15 parts by weight 
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TABLE 1-continued 

Material Formulation amount 

n-Butyl rnethacrylate 
2,2'-Azobis(isobutyronitrile) 

10 parts by weight 
0.5 part by weight 

Preparation Example 2 

0583 <Preparation of Film property-imparting film 
(a-2)> 
0584) In the same manner as in Preparation example 1 
except for changing the amount of methacrylic acid of (2) 
from 20 parts by weight to 17.5 parts by weight, the amount 
of methyl methacrylate of (2) from 55 parts by weight to 
53.5 parts by weight, the amount of ethyl acrylate of (2) 
from 15 parts by weight to 29.0 parts by weight and the 
amount of n-butyl methacrylate of (2) from 10 parts by 
weight to 0 part by weight, Film property-imparting polymer 
(a-2) having a weight average molecular weight of 80,000 
and an acid value of 114 mgKOH/g was obtained. 

Preparation Example 3 

0585 <Preparation of Film property-imparting film 
(a-3)> 
0586. In the same manner as in Preparation example 1 
except for changing the amount of methacrylic acid of (2) 
from 20 parts by weight to 4 parts by weight, the amount of 
methyl methacrylate of (2) from 55 parts by weight to 86 
parts by weight and the amount of ethyl acrylate of (2) from 
15 parts by weight to 0 part by weight, Film property 
imparting polymer (a-3) having a weight average molecular 
weight of 80,000 and an acid value of 26 mgKOH/g was 
obtained. 

Preparation Example 4 

0587 <Preparation of Photopolymerizable high molecu 
lar weight binder (b-1) having an ethylenic unsaturated 
group at an end> 

0588 A flask equipped with a stirrer, a reflux condenser, 
an inert gas-introducing inlet and a thermometer was 
charged with (1) shown in Table 2, and the temperature of 
the mixture was raised to 80 C. under nitrogen gas atmo 
sphere. While maintaining the reaction temperature at 80+2 
C., (2) shown in Table 2 was uniformly added dropwise to 
the mixture over 4 hours. 

0589 After dropwise addition of (2), the resulting mix 
ture was stirred at 80+2 C. for 6 hours, and then (3) shown 
in Table 2 was added thereto. After addition of (3), the 
temperature of the reaction system was raised to 100° C., 
and (4) shown in Table 2 was added dropwise thereto over 
0.5 hour. After dropwise addition of (4), the resulting 
mixture was stirred at 100° C. for 20 hours and then cooled 
to room temperature to obtain Photopolymerizable high 
molecular weight binder (b-1) having an ethylenic unsatur 
ated group in a Side chain and having a weight average 
molecular weight of 60,000 and an acid value of 108 
mgKOH/g. 
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TABLE 2 

Material Formulation amount 

(1) Ethylene glycol monomethyl 
ether 
Toluene 

(2) Methacrylic acid 
Methyl methacrylate 
Ethyl acrylate 
2,2'-Azobis(isobutyronitrile) 

(3) Hydropuinone 
(4) Glycidyl methacrylate 

Benzyltrimethylammonium 

110 parts by weight 

65 parts by weight 
50 parts by weight 
32 parts by weight 
18 parts by weight 
2.2 parts by weight 

0.05 part by weight 
44.6 parts by weight 
0.1 part by weight 

chloride 
Ethylene glycol monomethyl 60 parts by weight 
ether 
Toluene 60 parts by weight 

Preparation Example 5 

0590 <Preparation of Solution (A-1) for Phosphor-con 
taining photosensitive resin composition layer (A)> 
0591) Materials shown in Table 3 were mixed for 15 
minutes by using a stirring machine to prepare Solution 
(A-1) for Phosphor-containing photosensitive resin compo 
Sition layer (A). 

TABLE 3 

Material Formulation amount 

Film property-imparting 131.58 parts by weight 
polymer (a-1) obtained in (60 parts by weight calculated on 
Preparation example 1 solid component) 
Polyethylene glycol dimeth- 40 parts by weight 
acrylate (the average number 
of ethylene oxides: 4) 
Benzophenone 5 parts by weight 
N,N'-Tetraethyl-4,4'-di- 0.1 part by weight 
aminobenzophenone 
(YGd) BO: Eu 140 parts by weight 
Binding agent (a low melting 3 parts by weight 
point glass) 
Methyl ethyl ketone 30 parts by weight 

Preparation Example 6 

0592 <Preparation of Solution (A-2) for Phosphor-con 
taining photosensitive resin composition layer (A)> 
0593. Materials shown in Table 4 were mixed for 15 
minutes by using a stirring machine to prepare Solution 
(A-2) for Phosphor-containing photosensitive resin compo 
Sition layer (A). 

TABLE 4 

Material Formulation amount 

Film property-imparting 
polymer (a-1) obtained in 
Preparation example 1 
Polyethylene glycol dimeth 
acrylate (the average number 
of ethylene oxides: 4) 
2-Benzyl-2-dimethylamino-1 
(4-morpholinophenyl)-buta 
none-1 

(Y, Gd) BO: Eu 

131.58 parts by weight 
(60 parts by weight calculated on 

solid component) 
40 parts by weight 

1 part by weight 

140 parts by weight 
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TABLE 4-continued 

Material Formulation amount 

Binding agent (a low melting 
point glass) 
Methyl ethyl ketone 

3 parts by weight 

30 parts by weight 

Preparation Example 7 
0594) <Preparation of Solution (A-3) for Phosphor-con 
taining photosensitive resin composition layer (A)> 
0595. Materials shown in Table 5 were mixed for 15 
minutes by using a stirring machine to prepare Solution 
(A-3) for Phosphor-containing photosensitive resin compo 
Sition layer (A). 

TABLE 5 

Material Formulation amount 

Film property-imparting 131.58 parts by weight 
polymer (a-1) obtained in (60 parts by weight calculated on 
Preparation example 1 solid component) 
Polyethylene glycol dimeth- 40 parts by weight 
acrylate (the average number 
of ethylene oxides: 4) 
Benzophenone 5 parts by weight 
N,N'-Tetraethyl-4,4'-di- 0.1 part by weight 
aminobenzophenone 
BaMgAl4Os: Eu?" 140 parts by weight 
Binding agent (a low melting 3 parts by weight 
point glass) 
Methyl ethyl ketone 30 parts by weight 

Preparation Example 8 
0596) <Preparation of Solution (A-4) for Phosphor-con 
taining photosensitive resin composition layer (A)> 
0597 Materials shown in Table 6 were mixed for 15 
minutes by using a stirring machine to prepare Solution 
(A-4) for Phosphor-containing photosensitive resin compo 
Sition layer (A). 

TABLE 6 

Material Formulation amount 

Film property-imparting 131.58 parts by weight 
polymer (a-1) obtained in (60 parts by weight calculated on 
Preparation example 1 solid component) 
Polyethylene glycol dimeth- 40 parts by weight 
acrylate (the average number 
of ethylene oxides: 4) 
Benzophenone 5 parts by weight 
N,N'-Tetraethyl-4,4-di- 0.1 part by weight 
aminobenzophenone 
Zn2SiO: Mn 140 parts by weight 
Binding agent (a low melting 3 parts by weight 
point glass) 
Methyl ethyl ketone 30 parts by weight 

Preparation Example 9 
0598) <Preparation of Solution (A-5) for Phosphor-con 
taining photosensitive resin composition layer (A)> 
0599 Materials shown in Table 7 were mixed for 15 
minutes by using a stirring machine to prepare Solution 
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(A-5) for Phosphor-containing photosensitive resin compo 
Sition layer (A). 

TABLE 7 

Material Formulation amount 

Film property-imparting 131.58 parts by weight 
polymer (a-2) obtained in (60 parts by weight calculated on 
Preparation example 2 solid component) 
Polyethylene glycol dimeth- 40 parts by weight 
acrylate (the average number 
of ethylene oxides: 4) 
Benzophenone 5 parts by weight 
N,N'-Tetraethyl-4,4'-di- 0.1 part by weight 
aminobenzophenone 
(YGd) BO: Eu 140 parts by weight 
Binding agent (a low melting 3 parts by weight 
point glass) 
Methyl ethyl ketone 30 parts by weight 

Preparation Example 10 

0600 <Preparation of Solution (A-6) for Phosphor-con 
taining photosensitive resin composition layer (A)> 
0601 Materials shown in Table 8 were mixed for 15 
minutes by using a stirring machine to prepare Solution 
(A-6) for Phosphor-containing photosensitive resin compo 
Sition layer (A). 

TABLE 8 

Material Formulation amount 

Film property-imparting 131.58 parts by weight 
polymer (a-2) obtained in (60 parts by weight calculated on 
Preparation example 2 solid component) 
Polypropylene glycol dimeth- 40 parts by weight 
acrylate (the average number 
of propylene oxides: 12) 
2-Benzyl-2-dimethylamino-1- 1 part by weight 
(4-morpholinophenyl)-buta 
none-1 
(Y, Gd) BO: Eu 210 parts by weight 
Binding agent (a low melting 3 parts by weight 
point glass) 
Methyl ethyl ketone 30 parts by weight 

Preparation Example 11 

0602 <Preparation of Solution (A-7) for Phosphor-con 
taining photosensitive resin composition layer (A)> 
0603 Materials shown in Table 9 were mixed for 15 
minutes by using a stirring machine to prepare Solution 
(A-7) for Phosphor-containing photosensitive resin compo 
Sition layer (A). 

TABLE 9 

Material Formulation amount 

Film property-imparting 
polymer (a-2) obtained in 
Preparation example 2 
Polypropylene glycol dimeth 
acrylate (the average number 
of propylene oxides: 12) 
2-Benzyl-2-dimethylamino-1- 
(4-morpholinophenyl)-buta 

131.58 parts by weight 
(60 parts by weight calculated on 

solid component) 
40 parts by weight 

1 part by weight 
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TABLE 9-continued 

Material Formulation amount 

none-1 
BaMgAlOs: Eu?" 
Binding agent (a low melting 
point glass) 
Methyl ethyl ketone 

160 parts by weight 
3 parts by weight 

30 parts by weight 

Preparation Example 12 

0604) <Preparation of Solution (A-8) for Phosphor-con 
taining photosensitive resin composition layer (A)> 
0605) Materials shown in Table 10 were mixed for 15 
minutes by using a stirring machine to prepare Solution 
(A-8) for Phosphor-containing photosensitive resin compo 
Sition layer (A). 

TABLE 10 

Material Formulation amount 
Film property-imparting 131.58 parts by weight 
polymer (a-2) obtained in (60 parts by weight calculated on 
Preparation example 2 solid component) 
Polypropylene glycol dimeth- 40 parts by weight 
acrylate (the average number 
of propylene oxides: 12) 
2-Benzyl-2-dimethylamino-1- 1 part by weight 
(4-morpholinophenyl)-buta 
none-1 
Zn2SiO4; Mn 180 parts by weight 
Binding agent (a low melting 3 parts by weight 
point glass) 
Methyl ethyl ketone 30 parts by weight 

Preparation Example 13 

0606) <Preparation of Solution (A-9) for Phosphor-con 
taining photosensitive resin composition layer (A)> 
0607) Materials shown in Table 11 were mixed for 15 
minutes by using a stirring machine to prepare Solution 
(A-9) for Phosphor-containing photosensitive resin compo 
Sition layer (A). 

TABLE 11 

Material Formulation amount 

Film property-imparting 
polymer (a-3) obtained in 
Preparation example 3 
Polyethylene glycol dimeth 
acrylate (the average number 
of ethylene oxides: 4) 

131.58 parts by weight 
(60 parts by weight calculated 

on solid component) 
40 parts by weight 

Benzophenone 5 parts by weight 
N,N'-Tetraethyl-4,4'-di- 0.1 part by weight 
aminobenzophenone 
(Y, Gd) BO:Eu 
Binding agent (a low melting 
point glass) 
Methyl ethyl ketone 

140 parts by weight 
3 parts by weight 

30 parts by weight 

Preparation Example 14 

0608) <Preparation of Solution (A-10) for Phosphor 
containing photosensitive resin composition layer (A)> 
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0609) Materials shown in Table 12 were mixed for 15 
minutes by using a stirring machine to prepare Solution 
(A-10) for Phosphor-containing photosensitive resin com 
position layer (A). 

TABLE 12 

Material Formulation amount 

Film property-imparting 195.49 parts by weight 
polymer (b-1) obtained in (65 parts by weight calculated 
Preparation example 4 on solid component) 
Tetraethylene glycol di- 35 parts by weight 
acetate 
2-Benzyl-2-dimethylamino-1- 1 part by weight 
(4-morpholinophenyl)-butanone-1 
(Y, Gd) BO:Eu 140 parts by weight 
Binding agent (a low melting 3 parts by weight 
point glass) 
Methyl ethyl ketone 30 parts by weight 

Preparation Example 15 

0610 <Preparation of Solution (A-11) for Phosphor-con 
taining photosensitive resin composition layer (A)> 
0611) Materials shown in Table 13 were mixed for 15 
minutes by using a stirring machine to prepare Solution 
(A-11) for Phosphor-containing photosensitive resin com 
position layer (A). 

TABLE 13 

Material Formulation amount 

Film property-imparting 195.49 parts by weight 
polymer (b-1) obtained in (65 parts by weight calculated 
Preparation example 4 on solid component) 
Methoxyhexaethylene glycol 35 parts by weight 
methacrylate 
2-Benzyl-2-dirnethylamino-1- 1 part by weight 
(4-morpholinophenyl)-butanone-1 
(Y, Gd) BO:Eu 200 parts by weight 
Binding agent (a low melting 3 parts by weight 
point glass) 
Methyl ethyl ketone 30 parts by weight 

Preparation Example 16 

0612 <Preparation of Solution (A-12) for Phosphor 
containing photosensitive resin composition layer (A)> 
0613 Materials shown in Table 14 were mixed for 15 
minutes by using a stirring machine to prepare Solution 
(A-12) for Phosphor-containing photosensitive resin com 
position layer (A). 

TABLE 1.4 

Material Formulation amount 

Film property-imparting 19.74 parts by weight 
polymer (a-1) obtained in (9 parts by weight calculated 
Preparation example 1 on solid component) 
Polyethylene glycol dimeth- 91 parts by weight 
acrylate (the average number 
of ethylene oxides: 4) 
Benzophenone 5 parts by weight 
N,N'-Tetraethyl-4,4'-di- 0.1 part by weight 
aminobenzophenone 
(Y, Cd) BO:Eu 140 parts by weight 
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TABLE 14-continued 

Material Formulation amount 

Binding agent (a low melting 3 parts by weight 
point glass) 
Methyl ethyl ketone 30 parts by weight 

Preparation Example 17 

0614) <Preparation of Solution (B-1) for Thermoplastic 
resin layer (B)> 
0615 Materials shown in Table 15 were formulated to 
prepare Solution (B-1) for Thermoplastic resin layer (B). 

TABLE 1.5 

Material Formulation amount 

Polyvinyl alcohol PVA205 (trade 17.3 parts by weight 
name, produced by Kraray Co., 
hydrolysis rate: 80%) 
Distilled water 28 parts by weight 

Preparation Example 18 

0616) <Preparation of Solution (B-2) for Thermoplastic 
resin layer (B)> 
0617 Materials shown in Table 16 were formulated to 
prepare Solution (B-2) for Thermoplastic resin layer (B). 

TABLE 16 

Material Formulation amount 

Film property-imparting 142.54 parts by weight 
polymer (a-1) obtained in (65 parts by weight calculated 
Preparation example 1 on solid component) 
Polyethylene glycol (weight 35 parts by weight 
average molecular weight: 
about 600) 
Methyl ethyl ketone 30 parts by weight 

Preparation Example 19 

0618) <Preparation of Solution (B-3) for Thermoplastic 
resin layer (B)> 
0619 Materials shown in Table 17 were formulated to 
prepare Solution (B-3) for Thermoplastic resin layer (B). 

TABLE 1.7 

Material Formulation amount 

Film property-imparting 131.58 parts by weight 
polymer (a-1) obtained in (60 parts by weight calculated 
Preparation example 1 on solid component) 
Polyethylene glycol dimeth- 40 parts by weight 
acrylate (the average number 
of ethylene oxides: 12) 
Benzophenone 5 parts by weight 
N,N'-Tetraethyl-4,4'-di- 0.1 part by weight 
aminobenzophenone 
Methyl ethyl ketone 30 parts by weight 
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Preparation Example 20 

0620 <Preparation of Solution (C-1) for Embedding 
layer (C)> 
0621 Materials shown in Table 18 were formulated to 
prepare Solution (C-1) for Embedding layer (C). 

TABLE 1.8 

Material Formulation amount 

Poly(ethylene/ethyl acrylate) 
(a copolymer of ethylene/ethyl 
acrylate = 65/35 (parts by weight)) 
Toluene 

20 parts by weight 

80 parts by weight 

Preparation Example 21 

0622 <Preparation of Solution (A-13) for Phosphor 
containing photosensitive resin composition layer (A)> 
0623 Materials shown in Table 19 were mixed for 15 
minutes by using a stirring machine to prepare Solution 
(A-13) for Phosphor-containing photosensitive resin com 
position layer (A). 

TABLE 1.9 

Material Formulation amount 

Methyl polymethacrylate 
Polypropylene glycol dimeth 
acrylate (the average number 
of propylene oxides: 12) 
2-Benzyl-2-dimethylamino-1- 
(4-morpholinophenyl)-butanone-1- 
(Y, Gd) BO:Eu 
Binding agent (a low melting 
point glass) 
Methyl ethyl ketone 

60 parts by weight 
40 parts by weight 

1 part by weight 

160 parts by weight 
3 parts by weight 

30 parts by weight 

0624 (Preparations of photosensitive elements) 

EXAMPLE 1. 

0625 Solution (A-1) obtained in Preparation example 5 
was coated uniformly on a polyethylene terephthalate film 
having a thickness of 20 um and dried for 10 minutes by a 
hot air convection type dryer at 80 to 110° C., and the 
Solvent was removed to form a phosphor-containing photo 
Sensitive resin composition layer (A). The thickness after 
drying of the phosphor-containing photoSensitive resin com 
position layer (A) obtained was 60 um. 
0626. Then, on the phosphor-containing photosensitive 
resin composition layer (A), a polyethylene film having a 
thickness of 25 um was pasted as a cover film to prepare 
Photosensitive element (i) including the phosphor-contain 
ing photosensitive resin composition layer (A). 
0627 The edge fusion property of Photosensitive ele 
ment (i) obtained was evaluated by the following method, 
and the results are shown in Table 20. 

0628 (Edge fusion property) 
0629 90 m of Photosensitive element (i) wound in a roll 
State was stored at a temperature of 23 C. and a relative 
humidity of 60%, and the state of exudation of the photo 
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Sensitive layer from the Side face of a roll was evaluated 
visually with naked eyes for 6 months. The standard of 
evaluation is shown below. 

0630 O: edge fusion property is good (there is no exu 
dation of the photosensitive layer even after 6 months) 
0631 X: edge fusion property is bad (exudation of the 
photosensitive layer occurs within 6 months) 

EXAMPLE 2 

0632. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-2) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 6, Photosensitive element (ii) was prepared. 
The thickness of the phosphor-containing photosensitive 
resin composition layer (A) of Photosensitive element (ii) 
was 60 lum. The edge fusion property of Photosensitive 
element (ii) obtained was evaluated in the same manner as 
in Example 1, and the results are shown in Table 20. 

EXAMPLE 3 

0633. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-3) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 7, Photosensitive element (iii) was prepared. 
The thickness of the phosphor-containing photosensitive 
resin composition layer (A) of Photosensitive element (iii) 
was 60 lum. 
0634. The edge fusion property of Photosensitive ele 
ment (iii) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 

EXAMPLE 4 

0635. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-4) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 8, Photosensitive element (iv) was prepared. 
The thickness of the phosphor-containing photosensitive 
resin composition layer (A) of Photosensitive element (iv) 
was 60 lum. 
0636. The edge fusion property of Photosensitive ele 
ment (iv) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 

EXAMPLE 5 

0637. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-5) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 9, Photosensitive element (V) was prepared. 
The thickness of the phosphor-containing photosensitive 
resin composition layer (A) of Photosensitive element (v) 
was 60 lum. 
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0638. The edge fusion property of Photosensitive ele 
ment (v) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 

EXAMPLE 6 

0639. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-6) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 10, Photosensitive element (vi) was pre 
pared. The thickness of the phosphor-containing 
photosensitive resin composition layer (A) of Photosensitive 
element (vi) was 60 um. 
0640 The edge fusion property of Photosensitive ele 
ment (vi) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 

EXAMPLE 7 

0641. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-7) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 11, Photosensitive element (vii) was pre 
pared. The thickness of the phosphor-containing 
photosensitive resin composition layer (A) of Photosensitive 
element (vii) was 60 um. 
0642. The edge fusion property of Photosensitive ele 
ment (vii) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 

EXAMPLE 8 

0643. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-8) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 12, Photosensitive element (viii) was pre 
pared. The thickness of the phosphor-containing 
photosensitive resin composition layer (A) of Photosensitive 
element (viii) was 60 lum. 
0644. The edge fusion property of Photosensitive ele 
ment (viii) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 

EXAMPLE 9 

0645. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-9) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 13, Photosensitive element (ix) was pre 
pared. The thickness of the phosphor-containing 
photosensitive resin composition layer (A) of Photosensitive 
element (ix) was 60 um. 
0646 The edge fusion property of Photosensitive ele 
ment (ix) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 
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EXAMPLE 10 

0647. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-10) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 14, Photosensitive element (x) was prepared. 
The thickness of the phosphor-containing photosensitive 
resin composition layer (A) of Photosensitive element (x) 
was 60 lum. 
0648. The edge fusion property of Photosensitive ele 
ment (x) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 

EXAMPLE 11 

0649. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-11) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 15, Photosensitive element (xi) was pre 
pared. The thickness of the phosphor-containing 
photosensitive resin composition layer (A) of Photosensitive 
element (xi) was 60 um. 
0.650. The edge fusion property of Photosensitive ele 
ment (xi) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 

EXAMPLE 12 

0651. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (B-1) for Thermoplastic resin layer 
(B) obtained in Preparation example 17, Film (xii) including 
the thermoplastic resin layer (B) was prepared. The thick 
ness of the thermoplastic resin layer (B) of Film (xii) 
including the thermoplastic resin layer (B) was 70 um. 
0652 The edge fusion property of Film (xii) including 
the thermoplastic resin layer (B) obtained was evaluated in 
the same manner as in Example 1, and the results are shown 
in Table 20. 

EXAMPLE 13 

0653. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (B-2) for Thermoplastic resin layer 
(B) obtained in Preparation example 18, Film (xiii) includ 
ing the thermoplastic resin layer (B) was prepared. The 
thickness of the thermoplastic resin layer (B) of Film (xiii) 
including the thermoplastic resin layer (B) was 70 um. 
0654) The edge fusion property of Film (xiii) including 
the thermoplastic resin layer (B) obtained was evaluated in 
the same manner as in Example 1, and the results are shown 
in Table 20. 

EXAMPLE 1.4 

0655. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
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example 5 to Solution (B-3) for Thermoplastic resin layer 
(B) obtained in Preparation example 19, Film (xiv) includ 
ing the thermoplastic resin layer (B) was prepared. The 
thickness of the thermoplastic resin layer (B) of Film (xiv) 
including the thermoplastic resin layer (B) was 70 um. 
0656. The edge fusion property of Film (xiv) including 
the thermoplastic resin layer (B) obtained was evaluated in 
the same manner as in Example 1, and the results are shown 
in Table 20. 

EXAMPLE 1.5 

0657. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (C-1) for Embedding layer (C) 
obtained in Preparation example 20, Film (XV) including the 
embedding layer (C) was prepared. The thickness of the 
embedding layer (C) of Film (XV) including the embedding 
layer (C) was 34 um. The edge fusion property of Film (XV) 
including the embedding layer (C) obtained was evaluated in 
the same manner as in Example 1, and the results are shown 
in Table 20. 

EXAMPLE 16 

0658 Solution (B-1) for Thermoplastic resin layer (B) 
obtained in Preparation example 17 was coated uniformly on 
a polyethylene terephthalate film having a thickness of 20 
tim and dried for 10 minutes by a hot air convection type 
dryer at 80 to 110° C., and distilled water was removed to 
form a thermoplastic resin layer (B). The thickness after 
drying of the thermoplastic resin layer (B) obtained was 70 
plm. 

0659 Then, Solution (A-1) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 5 was coated uniformly on the thermoplastic 
resin layer (B) and dried for 10 minutes by a hot air 
convection type dryer at 80 to 110° C., and the solvent was 
removed to form a phosphor-containing photosensitive resin 
composition layer (A). The thickness of the phosphor 
containing photosensitive resin composition layer (A) 
obtained was 60 lum. 
0660 Then, on the phosphor-containing photosensitive 
resin composition layer (A), a polyethylene film having a 
thickness of 25 um was pasted as a cover film to prepare 
Photosensitive element (xvi). 
0661 The edge fusion property of Photosensitive ele 
ment (XVi) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 

EXAMPLE 1.7 

0662. In the same manner as in Example 16 except for 
changing Solution (B-1) for Thermoplastic resin layer (B) 
obtained in Preparation example 17 to Solution (B-2) for 
Thermoplastic resin layer (B) obtained in Preparation 
example 18, Photosensitive element (XVii) was prepared. 
The thickness after drying of the thermoplastic resin layer 
(B) of Photosensitive element (xvii) was 70 um, and the 
thickness of the phosphor-containing photosensitive resin 
composition layer (A) was 60 um. 
0663 The edge fusion property of Photosensitive ele 
ment (XVii) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 
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EXAMPLE 1.8 

0664) In the same manner as in Example 16 except for 
changing Solution (B-1) for Thermoplastic resin layer (B) 
obtained in Preparation example 17 to Solution (B-3) for 
Thermoplastic resin layer (B) obtained in Preparation 
example 19, Photosensitive element (XViii) was prepared. 
The thickness after drying of the thermoplastic resin layer 
(B) of Photosensitive element (xviii) was 70 um, and the 
thickness of the phosphor-containing photosensitive resin 
composition layer (A) was 60 um. 
0.665. The edge fusion property of Photosensitive ele 
ment (XViii) obtained was evaluated in the same manner as 
in Example 1, and the results are shown in Table 20. 

EXAMPLE 1.9 

0.666. In the same manner as in Example 16 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-7) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 11 and changing Solution (B-1) for Ther 
moplastic resin layer (B) obtained in Preparation example 17 
to Solution (B-2) for Thermoplastic resin layer (B) obtained 
in Preparation example 18, Photosensitive element (xix) was 
prepared. The thickness after drying of the thermoplastic 
resin layer (B) of Photosensitive element (xix) was 70 um, 
and the thickness of the phosphor-containing photosensitive 
resin composition layer (A) was 60 um. 
0667 The edge fusion property of Photosensitive ele 
ment (xix) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 

EXAMPLE 2.0 

0668. In the same manner as in Example 16 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-8) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 12 and changing Solution (B-1) for Ther 
moplastic resin layer (B) obtained in Preparation example 17 
to Solution (B-2) for Thermoplastic resin layer (B) obtained 
in Preparation example 18, Photosensitive element (XX) was 
prepared. The thickness after drying of the thermoplastic 
resin layer (B) of Photosensitive element (XX) was 70 um, 
and the thickness of the phosphor-containing photosensitive 
resin composition layer (A) was 60 um. 
0669 The edge fusion property of Photosensitive ele 
ment (XX) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 

EXAMPLE 21 

0670. In the same manner as in Example 16 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-9) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 13 and changing Solution (B-1) for Ther 
moplastic resin layer (B) obtained in Preparation example 17 
to Solution (B-2) for Thermoplastic resin layer (B) obtained 
in Preparation example 18, Photosensitive element (XXi) was 
prepared. The thickness after drying of the thermoplastic 
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resin layer (B) of Photosensitive element (xxi) was 70 um, 
and the thickness of the phosphor-containing photoSensitive 
resin composition layer (A) was 60 um. 
0671 The edge fusion property of Photosensitive ele 
ment (XXi) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 

EXAMPLE 22 

0672. In the same manner as in Example 16, Photosen 
Sitive element (XXii) having a thickness after drying of the 
thermoplastic resin layer (B) being 43 um was prepared. The 
thickness of the phosphor-containing photosensitive resin 
composition layer (A) of Photosensitive element (XXii) was 
60 um which was the same as in Example 1. 
0673. The edge fusion property of Photosensitive ele 
ment (XXii) obtained was evaluated in the same manner as in 
Example 1, and the results are shown in Table 20. 

EXAMPLE 23 

0674) In the same manner as in Example 16 except for 
changing Solution (B-1) for Thermoplastic resin layer (B) 
obtained in Preparation example 17 to Solution (C-1) for 
Embedding layer (C) obtained in Preparation example 20, 
Photosensitive element (xxiii) was prepared. The thickness 
after drying of the embedding layer (C) of Photosensitive 
element (XXiii) was 70 um, and the thickness of the phos 
phor-containing photosensitive resin composition layer (A) 
was 60 lum. 
0675. The edge fusion property of Photosensitive ele 
ment (XXiii) obtained was evaluated in the same manner as 
in Example 1, and the results are shown in Table 20. 

EXAMPLE 24 

0676 In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-13) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 21, Photosensitive element (XXVii) was pre 
pared. The thickness of the phosphor-containing 
photosensitive resin composition layer (A) of Photosensitive 
element (XXVii) was 60 um. 
0677. The edge fusion property of Photosensitive ele 
ment (XXVii) obtained was evaluated in the same manner as 
in Example 1, and the results are shown in Table 20. 

EXAMPLE 25 

0678. In the same manner as in Example 16 except for 
changing Solution (A-1) for Phosphor-containing photosen 

Photosensi 
tive element 

or film 

Example 1 (i) 
Example 2 (ii) 
Example 3 (iii) 
Example 4 (iv) 
Example 5 (v) 
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Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-3) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 7 and changing Solution (B-1) for Thermo 
plastic resin layer (B) obtained in Preparation example 17 to 
Solution (C-1) for Embedding layer (C) obtained in Prepa 
ration example 20, Photosensitive element (XXviii) was 
prepared. The thickness after drying of the embedding layer 
(C) of Photosensitive element (XXviii) was 70 um, and the 
thickness of the phosphor-containing photosensitive resin 
composition layer (A) was 60 um. 

0679 The edge fusion property of Photosensitive ele 
ment (XXViii) obtained was evaluated in the same-manner as 
in Example 1, and the results are shown in Table 20. 

EXAMPLE 26 

0680 In the same manner as in Example 16 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-4) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 8 and changing Solution (B-1) for Thermo 
plastic resin layer (B) obtained in Preparation example 17 to 
Solution (C-1) for Embedding layer (C) obtained in Prepa 
ration example 20, Photosensitive element (XXix) was pre 
pared. The thickness after drying of the embedding layer (C) 
of Photosensitive element (xxix) was 70 um, and the thick 
neSS of the phosphor-containing photosensitive resin com 
position layer (A) was 60 um. 

0681. The edge fusion property of Photosensitive ele 
ment (XXix) obtained was evaluated in the same manner as 
in Example 1, and the results are shown in Table 20. 

Comparative Example 1 

0682. In the same manner as in Example 1 except for 
changing Solution (A-1) for Phosphor-containing photosen 
Sitive resin composition layer (A) obtained in Preparation 
example 5 to Solution (A-12) for Phosphor-containing pho 
tosensitive resin composition layer (A) obtained in Prepa 
ration example 16, Photosensitive element (XXiv) was pre 
pared. The thickness of the phosphor-containing 
photosensitive resin composition layer (A) of Photosensitive 
element (xxiv) was 60 lum. 
0.683. The edge fusion property of Photosensitive ele 
ment (XXiv) obtained was evaluated in the same manner as 
in Example 1, and the results are shown in Table 20. 

TABLE 20 

Solution for 
Embedding Edge fusion 
layer (C) property 

Solution for Phosphor- Solution for 
containing photosensitive Thermoplastic 

resin composition layer (A) resin layer (B) 

(A-1) 
(A-2) 
(A-3) 
(A-4) 
(A-5) 
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TABLE 20-continued 
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Solution for 
Embedding Edge fusion 

Photosensi- Solution for Phosphor- Solution for 
tive element containing photosensitive Thermoplastic 

or film resin composition layer (A) resin layer (B) 

Example 6 (vi) (A-6) 
Example 7 (vii) (A-7) 
Example 8 (viii) (A-8) 
Example 9 (ix) (A-9) 
Example 10 (x) (A-10) 
Example 11 (xi) (A-11) 
Example 12 (xii) (B-1) 
Example 13 (xiii) (B-2) 
Example 14 (xiv) (B-3) 
Example 15 (xv) 
Example 16 (xvii) (A-1) (B-1) 
Example 17 (xvii) (A-1) (B-2) 
Example 18 (xviii) (A-1) (B-3) 
Example 19 (xix) (A-7) (B-2) 
Example 20 (xx) (A-8) (B-2) 
Example 21 (xxi) (A-9) (B-2) 
Example 22 (xxii) (A-1) (B-1) 
Example 23 (xxiii) (A-1) 
Example 24 (xxvii) (A-13) 
Example 25 (xxviii) (A-3) 
Example 26 (xxix) (A-4) 
Comparative (xxiv) (A-12) 
example 1 

0684 (Preparations of phosphor patterns) 

EXAMPLE 27 

0685) <(Ia) Step of heating and pressurizing the thermo 
plastic resin layer (B) in a State that the thermoplastic resin 
layer (B) is Superposed on the phosphor-containing photo 
Sensitive resin composition layer (A) on an uneven Surface 
of a Substrate having unevenness, to laminate the phosphor 
containing photosensitive resin composition layer (A) and 
the thermoplastic resin layer (B) on the uneven Surface> 
0686. At a side on which a barrier rib (a striped barrier 
rib, opening width of barrier rib: 150 lum, width of barrier 
rib: 70 um, height of barrier rib: 150 um) was formed, of a 
substrate for PDP, Photosensitive element (i) including the 
phosphor-containing photoSensitive resin composition layer 
(A) obtained in Example 1 was laminated by using a vacuum 
laminator (trade name: VLM-1 Model, produced by Hitachi 
Chemical Co., Ltd.) at a heat shoe temperature of 30° C. and 
a lamination rate of 1.5 m/min under an atmospheric pres 
sure of 4,000 Pa or less and a contact bonding pressure 
(cylinder pressure) of 5x10 Pa (since a substrate having a 
thickness of 3 mm, a length of 10 cm and a width of 10 cm 
(a Square) was used, line pressure at this time was 2.4x10 
N/m) while the polyethylene film of Photosensitive element 
(i) was peeled off. 
0687. Then, the polyethylene terephthalate film of Pho 
tosensitive element (i) including the phosphor-containing 
photosensitive resin composition layer (A) was peeled off. 
On the phosphor-containing photoSensitive resin composi 
tion layer (A), Film (xii) including the thermoplastic resin 
layer (B) obtained in Example 12 was laminated by using a 
laminator (trade name: HLM-3000 Model, produced by 
Hitachi Chemical Co., Ltd.) at a lamination temperature of 
110° C. and a lamination rate of 0.5 m/min under a contact 
bonding pressure (cylinder pressure) of 4x10 Pa (since a 
Substrate having a thickness of 3 mm, a length of 10 cm and 

layer (C) property 

O 
O 
O 
O 
O 
O 
O 
O 
O 

(C-1) O 
O 
O 
O 
O 
O 
O 
O 

(C-1) O 
O 

(C-1) O 
(C-1) O 

X 

a width of 10 cm (a Square) was used, line pressure at this 
time was 9.8x10 N/m) while the polyethylene film of Film 
(xii) was peeled off. 

0688) <(IIa) Step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) and/or the ther 
moplastic resin layer (B) imagewisely with active light> 

0689. Then, a photomask for testing was adhered to the 
polyethylene terephthalate film of Film (xii) including the 
thermoplastic resin layer (B), and 100 m.J/cm’ of active light 
was irradiated imagewisely by using a HMW-590 Model 
exposer (trade name) produced by Orc Seisakusho Co., 
Japan. 

0690 <(IIIa) Step of removing unnecessary portions 
from the phosphor-containing photosensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
development> 

0.691. Then, after irradiation of active light, the substrate 
was left to Stand at ordinary temperature for 1 hour and then 
subjected to spray development at 30° C. for 70 seconds by 
using a 1% by weight Sodium carbonate aqueous Solution. 
After development, the substrate was dried at 80° C. for 10 
minutes, and by using a Toshiba UV ray irradiation appa 
ratus produced by Toshiba Denzai Co., Japan, 3 J/cm of UV 
ray was irradiated. 

0692 <(IVa) Step of removing unnecessary components 
from the phosphor-containing photosensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
calcination> 

0693. Then, heating treatment (calcination) was carried 
out at 550 C. for 30 minutes to remove unnecessary resin 
components, whereby a phosphor pattern was formed in the 
space of the substrate for PDP. 
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0694 (Evaluation of phosphor pattern) 
0695) The section of the phosphor pattern obtained was 
observed visually by a stereoscopic microscope and SEM to 
evaluate the formation State of the phosphor pattern. The 
results are shown in Table 21. The standard of evaluation is 
shown below. 

0696 O: a phosphor layer is formed uniformly in the 
space (on the wall surface of a barrier rib and the bottom of 
a cell) of a substrate for PDP 
0697 X: a phosphor layer is not formed uniformly in the 
space (on the wall surface of a barrier rib and the bottom of 
a cell) of a substrate for PDP 
0698 Also, the phosphor pattern thickness ratio (x)/(y) of 
the thickness (x) of the phosphor pattern formed on the wall 
surface of the barrier rib at a position of 135 um from the 
bottom (the bottom of the concave portion) of the substrate 
for PDP toward the top of the barrier rib (the top of the 
convex portion) to the thickness (y) of the phosphor pattern 
formed on the wall surface of the barrier rib at a position of 
60 um from the bottom (the bottom of the concave portion) 
of the substrate for PDP toward the top of the barrier rib (the 
top of the convex portion) was determined, and the results 
are shown in Table 21. 

0699 Also, in the phosphor-containing-photosensitive 
resin composition layer (A) and the thermoplastic resin layer 
(B) in a region which was the same as the region where 
unevenness was formed on the Substrate for PDP, the ratio 
(V')/(V°) of the total volume (V) of the phosphor-contain 
ing photosensitive resin composition layer (A) and the 
thermoplastic resin layer (B) to the volume (V°) of the space 
of the concave portion of the substrate for PDP was deter 
mined, and the results are shown in Table 21. 

EXAMPLE 28 

0700. In the same manner as in Example 27 except for 
changing Film (xii) including the thermoplastic resin layer 
(B) to Film (xiii) including the thermoplastic resin layer (B) 
obtained in Example 13, a phosphor pattern was formed, the 
formation State of the phosphor pattern obtained was evalu 
ated, and (x)/(y) and (V)/(V) thereof were determined. The 
results are shown in Table 21. 

EXAMPLE 29 

0701. In the same manner as in Example 27 except for 
changing Film (xii) including the thermoplastic resin layer 
(B) to Film (xiv) including the thermoplastic resin layer (B) 
obtained in Example 14, a phosphor pattern was formed, the 
formation State of the phosphor pattern obtained was evalu 
ated, and (x)/(y) and (V)/(V°) thereof were determined. The 
results are shown in Table 21. 

EXAMPLE 30 

0702. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (ii) including the phosphor-contain 
ing photosensitive resin composition layer (A) obtained in 
Example 2, a phosphor pattern was formed, the formation 
State of the phosphor pattern obtained was evaluated, and 
(x)/(y) and (V)/(V°) thereof were determined. 
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0703) The results are shown in Table 21. 

EXAMPLE 31 

0704. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (iii) including the phosphor-contain 
ing photosensitive resin composition layer (A) obtained in 
Example 3 and changing Film (xii) including the thermo 
plastic resin layer (B) to Film (xiv) including the thermo 
plastic resin layer (B) obtained in Example 14, a phosphor 
pattern was formed, the formation State of the phosphor 
pattern obtained was evaluated, and (x)/(y) and (V)/(V°) 
thereof were determined. The results are shown in Table 21. 

EXAMPLE 32 

0705. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (iv) including the phosphor-contain 
ing photosensitive resin composition layer (A) obtained in 
Example 4 and changing Film (xii) including the thermo 
plastic resin layer (B) to Film (xiv) including the thermo 
plastic resin layer (B) obtained in Example 14, a phosphor 
pattern was formed, the formation State of the phosphor 
pattern obtained was evaluated, and (x)/(y) and (V)/(V) 
thereof were determined. The results are shown in Table 21. 

EXAMPLE 33 

0706. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (V) including the phosphor-contain 
ing photosensitive resin composition layer (A) obtained in 
Example 5, a phosphor pattern was formed, the formation 
State of the phosphor pattern obtained was evaluated, and 
(x)/(y) and (V)/(V°) thereof were determined. The results 
are shown in Table 21. 

EXAMPLE 34 

0707. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (V) including the phosphor-contain 
ing photosensitive resin composition layer (A) obtained in 
Example 5 and changing Film (xii) including the thermo 
plastic resin layer (B) to Film (xiii) including the thermo 
plastic resin layer (B) obtained in Example 13, a phosphor 
pattern was formed, the formation State of the phosphor 
pattern obtained was evaluated, and (x)/(y) and (V)/(V) 
thereof were determined. The results are shown in Table 21. 

EXAMPLE 35 

0708. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (V) including the phosphor-contain 
ing photosensitive resin composition layer (A) obtained in 
Example 5 and changing Film (xii) including the thermo 
plastic resin layer (B) to Film (xiv) including the thermo 
plastic resin layer (B) obtained in Example 14, a phosphor 
pattern was formed, the formation State of the hosphor 
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pattern obtained was evaluated, and (x)/(y) and (V)/(V) 
thereof were determined. The results are shown in Table 21. 

EXAMPLE 36 

0709. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (vi) including the phosphor-contain 
ing photosensitive resin composition layer (A) obtained in 
Example 6, a phosphor pattern was formed, the formation 
State of the phosphor pattern obtained was evaluated, and 
(x)/(y) and (V)/(V°) thereof were determined. The results 
are shown in Table 21. 

EXAMPLE 37 

0710. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (vi) including the phosphor-contain 
ing photosensitive resin composition layer (A) obtained in 
Example 6 and changing Film (xii) including the thermo 
plastic resin layer (B) to Film (xiii) including the thermo 
plastic resin layer (B) obtained in Example 13, a phosphor 
pattern was formed, the formation State of the phosphor 
pattern obtained was evaluated, and (x)/(y) and (V)/(V) 
thereof were determined. The results are shown in Table 21. 

EXAMPLE 38 

0711. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (vii) including the phosphor-con 
taining photosensitive resin composition layer (A) obtained 
in Example 7, a phosphor pattern was formed, the formation 
State of the phosphor pattern obtained was evaluated, and 
(x)/(y) and (V)/(V°) thereof were determined. The results 
are shown in Table 21. 

EXAMPLE 39 

0712. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (vii) including the phosphor-con 
taining photosensitive resin composition layer (A) obtained 
in Example 7 and changing Film (xii) including the ther 
moplastic resin layer (B) to Film (xiii) including the ther 
moplastic resin layer (B) obtained in Example 13, a phos 
phor pattern was formed, the formation State of the phosphor 
pattern obtained was evaluated, and (x)/(y) and (V)/(V) 
thereof were determined. The results are shown in Table 21. 

EXAMPLE 40 

0713. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (viii) including the phosphor-con 
taining photosensitive resin composition layer (A) obtained 
in Example 8, a phosphor pattern was formed, the formation 
State of the phosphor pattern obtained was evaluated, and 
(x)/(y) and (V)/(V°) thereof were determined. The results 
are shown in Table 21. 
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EXAMPLE 41 

0714. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (viii) including the phosphor-con 
taining photosensitive resin composition layer (A) obtained 
in Example 8 and changing Film (xii) including the ther 
moplastic resin layer (B) to Film (xiii) including the ther 
moplastic resin layer (B) obtained in Example 13, a phos 
phor pattern was formed, the formation State of the phosphor 
pattern obtained was evaluated, and (x)/(y) and (V)/(V°) 
thereof were determined. The results are shown in Table 21. 

EXAMPLE 42 

0715. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (ix) including the phosphor-contain 
ing photosensitive resin composition layer (A) obtained in 
Example 9, changing Film (xii) including the thermoplastic 
resin layer (B) to Film (xiii) including the thermoplastic 
resin layer (B) obtained in Example 13 and changing <(IIIa) 
Step of removing unnecessary portions from the phosphor 
containing photosensitive resin composition layer (A) and/ 
or the thermoplastic resin layer (B) by development> as 
shown below, a phosphor pattern was formed, the formation 
State of the phosphor pattern obtained was evaluated, and 
(x)/(y) and (V)/(V°) thereof were determined. The results 
are shown in Table 21. 

0716) <(IIIa) Step of removing unnecessary portions 
from the phosphor-containing photosensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
development> 
0717. After the substrate was developed by using a 1% by 
weight Sodium carbonate aqueous Solution, it was further 
developed by using an aqueous Solution containing 5% by 
weight of borax and 20% by weight of butylcarbitol. 

EXAMPLE 43 

0718. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (x) including the phosphor-contain 
ing photosensitive resin composition layer (A) obtained in 
Example 10 and changing Film (xii) including the thermo 
plastic resin layer (B) to Film (xiii) including the thermo 
plastic resin layer (B) obtained in Example 13, a phosphor 
pattern was formed, the formation State of the phosphor 
pattern obtained was evaluated, and (x)/(y) and (V)/(V) 
thereof were determined. The results are shown in Table 21. 

EXAMPLE 44 

0719. In the same manner as in Example 27 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (xi) including the phosphor-contain 
ing photosensitive resin composition layer (A) obtained in 
Example 11 and changing Film (xii) including the thermo 
plastic resin layer (B) to Film (xiii) including the thermo 
plastic resin layer (B) obtained in Example 13, a phosphor 
pattern was formed, the formation State of the phosphor 
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pattern obtained was evaluated, and (x)/(y) and (V)/(V) 
thereof were determined. The results are shown in Table 21. 

EXAMPLE 45 

0720 <(Ic) Step of heating and pressurizing the embed 
ding layer (C) in a State that the embedding layer (C) is 
Superposed on the phosphor-containing photosensitive resin 
composition layer (A) on an uneven Surface of a Substrate 
having unevenness, to laminate the phosphor-containing 
photosensitive resin composition layer (A) and the embed 
ding layer (C) on the uneven Surface> 
0721 At a side on which a barrier rib (a striped barrier 
rib, opening width of barrier rib: 140 um, width of barrier 
rib: 70 um, height of barrier rib. 140 um) was formed, of a 
substrate for PDP, Photosensitive element (ii) obtained in 
Example 2 was laminated by using a vacuum laminator 
(trade name: VLM-1 Model, produced by Hitachi Chemical 
Co., Ltd.) at a heat shoe temperature of 30° C. and a 
lamination rate of 1.5 m/min under an atmospheric pressure 
of 4,000 Pa or less and a contact bonding pressure (cylinder 
pressure) of 5x10 Pa (since a substrate having a thickness 
of 3 mm, a length of 10 cm and a width of 10 cm (a square) 
was used, line pressure at this time was 2.4x10 N/m) while 
the polyethylene film of Photosensitive element (ii) was 
peeled off. 

0722. Then, the polyethylene terephthalate film on the 
Surface which was not contacted with the barrier rib, of 
Photosensitive element (ii) was peeled off. To the phosphor 
containing photosensitive resin composition layer (A), a 
polyethylene film (XXV) (Vicat softening point: 82 to 100° 
C.) having a film thickness of 100 um which was used as an 
embedding layer (C) was contact bonded by using a lami 
nator (trade name: HLM-3000 Model, produced by Hitachi 
Chemical Co., Ltd.) at a lamination temperature of 70° C. 
and a lamination rate of 0.5 m/min under a contact bonding 
pressure (cylinder pressure) of 4x10 Pa (since a substrate 
having a thickness of 3 mm, a length of 10 cm and a width 
of 10 cm (a Square) was used, line pressure at this time was 
9.8x10 N/m) to embed the phosphor-containing photosen 
Sitive resin composition layer (A) and the embedding layer 
(C) in a space surrounded with the wall surface of the barrier 
rib and the bottom of the Substrate. 

0723 <(IIc) Step of peeling the embedding layer (C)> 

0724. Then, an adhesive tape was adhered to the poly 
ethylene film (XXV) having a film thickness of 100 um which 
was the embedding layer (C), and the embedding layer (C) 
was peeled off physically. 

0725 <(IIIc) Step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) imagewisely 
with active lights 

0726. Then, a photomask for testing was adhered to the 
Surface which was not contacted with the barrier rib, of 
Photosensitive element (ii), and 100 m.J/cm’ of active light 
was irradiated imagewisely by using a HMW-590 Model 
exposer (trade name) produced by Orc Seisakusho Co., 
Japan. 

0727 <(IVc) Step of removing an unnecessary portion 
from the phosphor-containing photoSensitive resin compo 
Sition layer (A) by development> 
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0728. Then, after irradiation of active light, the substrate 
was left to Stand at ordinary temperature for 1 hour and then 
subjected to spray development at 30° C. for 70 seconds by 
using a 1% by weight Sodium carbonate aqueous Solution. 
After development, the substrate was dried at 80° C. for 10 
minutes, and by using a Toshiba UV ray irradiation appa 
ratus produced by Toshiba Denzai Co., Japan, 3 J/cm of UV 
ray was irradiated. 
0729) <(Vc) Step of removing unnecessary components 
from the phosphor-containing photosensitive resin compo 
Sition layer (A) by calcination> 
0730 Then, heating treatment (calcination) was carried 
out at 550 C. for 30 minutes to remove unnecessary resin 
components, whereby a phosphor pattern was formed in the 
space of the substrate for PDP. 
0731. In the same manner as in Example 27, the forma 
tion State of the phosphor pattern obtained was evaluated, 
and (x)/(y) and (V)/(V) thereof were determined. The 
results are shown in Table 21. 

EXAMPLE 46 

0732. In the same manner as in Example 45 except for 
changing the embedding layer (C) of the polyethylene film 
(XXV) (Vicat softening point: 82 to 100° C.) having a film 
thickness of 100 um in the step (Ic) to the embedding layer 
(C) of a polypropylene film (XXVi) (Vicat Softening point: 
125 to 155° C) having a film thickness of 100 um, a 
phosphor pattern was formed. In the same manner as in 
Example 27, the formation state of the phosphor pattern 
obtained was evaluated, and (x)/(y) and (V')/(V°) thereof 
were determined. The results are shown in Table 21. 

EXAMPLE 47 

0733. In the same manner as in Example 45 except for 
changing the step (Ic) and the step (Ic) as shown below, a 
phosphor pattern was formed. In the same manner as in 
Example 27, the formation State of the phosphor pattern 
obtained was evaluated, and (x)/(y) and (V')/(V°) thereof 
were determined. The results are shown in Table 21. 

0734) <(Ic) Step of heating and pressurizing the embed 
ding layer (C) in a State that the embedding layer (C) is 
Superposed on the phosphor-containing photosensitive resin 
composition layer (A) on an uneven Surface of a Substrate 
having unevenness, to laminate the phosphor-containing 
photosensitive resin composition layer (A) and the embed 
ding layer (C) on the uneven Surface> 
0735. At a side on which a barrier rib (a striped barrier 
rib, opening width of barrier rib: 140 um, width of barrier 
rib: 70 um, height of barrier rib. 140 um) was formed, of a 
substrate for PDP, Photosensitive element (ii) obtained in 
Example 2 was laminated by using a laminator (trade name: 
HLM-3000 Model, produced by Hitachi Chemical Co., Ltd.) 
at a lamination temperature of 60° C. and a lamination rate 
of 0.5 m/min under a contact bonding pressure (cylinder 
pressure) of 5x10" Pa (since a substrate having a thickness 
of 3 mm, a length of 10 cm and a width of 10 cm (a square) 
was used, line pressure at this time was 2.4x10 N/m) while 
the polyethylene film of Photosensitive element (ii) was 
peeled off. 
0736. Then, the polyethylene terephthalate film on the 
Surface which was not contacted with the barrier rib, of 
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Photosensitive element (ii) was peeled off. To the phosphor 
containing photosensitive resin composition layer (A), Film 
(XV) including the embedding layer (C) having a film 
thickness of 34 um obtained in Example 15 which was used 
as an embedding layer (C) was contact bonded with a 
polyethylene terephthalate film having a thickness of 20 um 
being Sandwiched therebetween, by using a laminator (trade 
name: HLM-3000 Model, produced by Hitachi Chemical 
Co., Ltd.) at a lamination temperature of 120° C. and a 
lamination rate of 0.5 m/min under a contact bonding 
pressure (cylinder pressure) of 4x10 Pa (since a substrate 
having a thickness of 3 mm, a length of 10 cm and a width 
of 10 cm (a Square) was used, line pressure at this time was 
9.8x10 N/m) to embed the phosphor-containing photosen 
Sitive resin composition layer (A) and the embedding layer 
(C) in a space surrounded with the wall surface of the barrier 
rib and the bottom of the Substrate. 

0737 <(IIc) Step of peeling the embedding layer (C)> 
0738. Then, an adhesive tape was adhered to Film (XV) 
including the embedding layer (C) having a film thickness of 
34 um which was used as the embedding layer (C), and the 
embedding layer (C) was peeled off physically. 

EXAMPLE 48 

0739 <(Ib) Step of heating and pressurizing a photosen 
Sitive element having a Support film, the thermoplastic resin 
layer (B) provided on the Support film and the phosphor 
containing photosensitive resin composition layer (A) pro 
vided thereon So that the phosphor-containing photosensi 
tive resin composition layer (A) is contacted with an uneven 
Surface of a Substrate having unevenness, to laminate the 
phosphor-containing photoSensitive resin composition layer 
(A) and the thermoplastic resin layer (B) on the uneven 
Surface> 

0740. At a side on which a barrier rib (a striped barrier 
rib, opening width of barrier rib: 150 lum, width of barrier 
rib: 70 um, height of barrier rib: 150 um) was formed, of a 
substrate for PDP, Photosensitive element (xvi) obtained in 
Example 16 was laminated by using a vacuum laminator 
(trade name: VLM-1 Model, produced by Hitachi Chemical 
Co., Ltd.) at a heat shoe temperature of 110° C. and a 
lamination rate of 0.5 m/min under an atmospheric pressure 
of 4,000 Pa or less and a contact bonding pressure (cylinder 
pressure) of 4x10 Pa (since a Substrate having a thickness 
of 3 mm, a length of 10 cm and a width of 10 cm (a square) 
was used, line pressure at this time was 9.8x10 N/M) while 
the polyethylene film of Photosensitive element (xvi) was 
peeled off. 

0741 <(IIb) Step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) and/or the ther 
moplastic resin layer (B) imagewisely with active light> 
0742 Then, a photomask for testing was adhered to the 
polyethylene terephthalate film of Photosensitive element 
(xvi), and 100 m.J/cm’ of active light was irradiated image 
wisely by using a HMW-590 Model exposer (trade name) 
produced by Orc Seisakusho Co., Japan. 

0743 <(IIIb) Step of removing unnecessary portions 
from the phosphor-containing photoSensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
development> 
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0744. Then, after irradiation of active light, the substrate 
was left to Stand at ordinary temperature for 1 hour and then 
subjected to spray development at 30° C. for 70 seconds by 
using a 1% by weight Sodium carbonate aqueous Solution. 
After development, the substrate was dried at 80° C. for 10 
minutes, and by using a Toshiba UV ray irradiation appa 
ratus produced by Toshiba Denzai Co., Japan, 3 J/cm of UV 
ray was irradiated. 
0745) <(IVb) Step of removing unnecessary components 
from the phosphor-containing photosensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
calcination> 

0746 Then, heating treatment (calcination) was carried 
out at 550 C. for 30 minutes to remove unnecessary resin 
components, whereby a phosphor pattern was formed in the 
space of the substrate for PDP. 
0747. In the same manner as in Example 27, the forma 
tion State of the phosphor pattern obtained was evaluated, 
and (x)/(y) and (V)/(V°) thereof were determined. The 
results are shown in Table 21. 

EXAMPLE 49 

0748. In the same manner as in Example 48 except for 
changing Photosensitive element (XVi) obtained in Example 
16 to Photosensitive element (xvii) obtained in Example 17, 
a phosphor pattern was formed. In the same manner as in 
Example 27, the formation State of the phosphor pattern 
obtained was evaluated, and (x)/(y) and (V)/(V°) thereof 
were determined. The results are shown in Table 21. 

EXAMPLE 50 

0749. In the same manner as in Example 48 except for 
changing Photosensitive element (XVi) obtained in Example 
16 to Photosensitive element (xviii) obtained in Example 18, 
a phosphor pattern was formed. In the same manner as in 
Example 27, the formation State of the phosphor pattern 
obtained was evaluated, and (x)/(y) and (V)/(V) thereof 
were determined. The results are shown in Table 21. 

EXAMPLE 51 

0750. In the same manner as in Example 48 except for 
changing Photosensitive element (XVi) obtained in Example 
16 to Photosensitive element (xix) obtained in Example 19, 
a phosphor pattern was formed. In the same manner as in 
Example 27, the formation State of the phosphor pattern 
obtained was evaluated, and (x)/(y) and (V)/(V) thereof 
were determined. The results are shown in Table 21. 

EXAMPLE 52 

0751. In the same manner as in Example 48 except for 
changing Photosensitive element (XVi) obtained in Example 
16 to Photosensitive element (XX) obtained in Example 20, 
a phosphor pattern was formed. In the same manner as in 
Example 27, the formation State of the phosphor pattern 
obtained was evaluated, and (x)/(y) and (V)/(V) thereof 
were determined. The results are shown in Table 21. 

EXAMPLE 53 

0752. In the same manner as in Example 48 except for 
changing Photosensitive element (XVi) obtained in Example 
16 to Photosensitive element (xxi) obtained in Example 21 
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and changing <(IIIb) Step of removing unnecessary portions 
from the phosphor-containing photoSensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
development> as shown below, a phosphor pattern was 
formed. 

0753. In the same manner as in Example 27, the forma 
tion State of the phosphor pattern obtained was evaluated, 
and (x)/(y) and (V)/(V°) thereof were determined. The 
results are shown in Table 21. 

0754) <(IIIb) Step of removing unnecessary portions 
from the phosphor-containing photoSensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
development> 
0755. After the substrate was developed by using a 1% by 
weight Sodium carbonate aqueous Solution, it was further 
developed by using an aqueous Solution containing 5% by 
weight of borax and 20% by weight of butylcarbitol. 

EXAMPLE 54 

0756. In the same manner as in Example 48 except for 
changing 
0757 <(Ib) Step of heating and pressurizing a photosen 
Sitive element having a Support film, the thermoplastic resin 
layer (B) provided on the Support film and the phosphor 
containing photosensitive resin composition layer (A) pro 
Vided thereon So that the phosphor-containing photosensi 
tive resin composition layer (A) is contacted with an uneven 
Surface of a Substrate having unevenness, to laminate the 
phosphor-containing photoSensitive resin composition layer 
(A) and the thermoplastic resin layer (B) on the uneven 
Surface> as shown below, a phosphor pattern was formed. In 
the same manner as in Example 27, the formation State of the 
phosphor pattern obtained was evaluated, and (x)/(y) and 
(V)/(V°) thereof were determined. The results are shown in 
Table 21. 

0758) <(Ib) Step of heating and pressurizing a photosen 
Sitive element having a Support film, the thermoplastic resin 
layer (B) provided on the Support film and the phosphor 
containing photosensitive resin composition layer (A) pro 
Vided thereon So that the phosphor-containing photosensi 
tive resin composition layer (A) is contacted with an uneven 
Surface of a Substrate having unevenness, to laminate the 
phosphor-containing photoSensitive resin composition layer 
(A) and the thermoplastic resin layer (B) on the uneven 
Surface> 

0759. A substrate of PDP (having a striped barrier rib, 
opening width of barrier rib: 150 um, width of barrier rib: 70 
um, height of barrier rib: 150 um) was heated by a hot plate 
at 80° C. for 5 minutes. Thereafter, at a side on which the 
barrier rib was formed, of the Substrate for PDP, Photosen 
Sitive element (XXii) obtained in Example 22 was laminated 
by using a laminator (trade name: HLM-1500 Model, pro 
duced by Hitachi Chemical Co., Ltd.) at a lamination 
temperature of 110° C. and a lamination rate of 0.2 m/min 
under a contact bonding pressure of 4x10 Pa (since a 
Substrate having a thickness of 3 mm, a length of 10 cm and 
a width of 10 cm (a Square) was used, line pressure at this 
time was 9.8x10 N/m) while the polyethylene film of 
Photosensitive element (xxii) was peeled off. 

EXAMPLE 55 

0760 <(Id) Step of heating and pressurizing a photosen 
Sitive element having a Support film, the embedding layer 
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(C) provided on the Support film and the phosphor-contain 
ing photosensitive resin composition layer (A) provided 
thereon So that the phosphor-containing photosensitive resin 
composition layer (A) is contacted with an uneven Surface of 
a Substrate having unevenness, to laminate the phosphor 
containing photosensitive resin composition layer (A) and 
the embedding layer (C) on the uneven Surface> 
0761. At a side on which a barrier rib (a striped barrier 
rib, opening width of barrier rib: 150 lum, width of barrier 
rib: 70 um, height of barrier rib: 150 um) was formed, of a 
substrate for PDP, Photosensitive element (xxiii) obtained in 
Example 23 was laminated by using a vacuum laminator 
(trade name: VLM-1 Model, produced by Hitachi Chemical 
Co., Ltd.) at a heat shoe temperature of 110° C. and a 
lamination rate of 0.5 m/min under an atmospheric preSSure 
of 4,000 Pa or less and a contact bonding pressure (cylinder 
pressure) of 4x10 Pa (since a Substrate having a thickness 
of 3 mm, a length of 10 cm and a width of 10 cm (a square) 
was used, line pressure at this time was 9.8x10 N/m) while 
the polyethylene film of Photosensitive element (xxiii) was 
peeled off. 
0762 <(IId) Step of peeling the embedding layer (C)> 
0763 Then, an adhesive tape was adhered to Photosen 
Sitive element (XXiii) including the embedding layer (C), and 
the embedding layer (C) was peeled off physically. 
0764) <(IIId) Step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) imagewisely 
with active lights 
0765. Then, a photomask for testing was adhered to the 
Surface which was not contacted with the barrier rib, of the 
phosphor-containing photoSensitive resin composition layer 
(A) of Photosensitive element (xxiii), and 100 m.J/cm of 
active light was irradiated imagewisely by using a HMW 
590 Model exposer (trade name) produced by Orc Sei 
Sakusho Co., Japan. 
0766) <(IVd) Step of removing an unnecessary portion 
from the phosphor-containing photoSensitiveresin composi 
tion layer (A) by development> 
0767 Then, after irradiation of active light, the substrate 
was left to Stand at ordinary temperature for 1 hour and then 
subjected to spray development at 30° C. for 70 seconds by 
using a 1% by weight Sodium carbonate aqueous Solution. 
After development, the substrate was dried at 80° C. for 10 
minutes, and by using a Toshiba UV ray irradiation appa 
ratus produced by Toshiba Denzai Co., Japan, 3 J/cm’ of UV 
ray was irradiated. 
0768) <(Vd) Step of removing unnecessary components 
from the phosphor-containing photosensitive resin compo 
Sition layer (A) by calcination> 
0769 Then, heating treatment (calcination) was carried 
out at 550 C. for 30 minutes to remove unnecessary resin 
components, whereby a phosphor pattern was formed in the 
space of the substrate for PDP. 
0770. In the same manner as in Example 27, the forma 
tion State of the phosphor pattern obtained was evaluated, 
and (x)/(y) and (V')/(V°) thereof were determined. The 
results are shown in Table 21. 

EXAMPLE 56 

0771) <(Ie) Step of pressurizing the phosphor-containing 
photosensitive resin composition layer (A) in a state that the 
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phosphor-containing photoSensitive resin composition layer 
(A) is Superposed on a Substrate having unevenness, to 
adhere the phosphor-containing photoSensitive resin com 
position layer (A) to the inner Surface of a concave portion 
on the Substrate having unevenneSS> 
0772 At a side on which a barrier rib (a striped barrier 
rib, opening width of barrier rib: 150 lum, width of barrier 
rib: 70 um, height of barrier rib: 150 um) was formed, of a 
substrate for PDP, Photosensitive element (i) obtained in 
Example 1 was laminated by using a vacuum laminator 
(trade name: VLM-1 Model, produced by Hitachi Chemical 
Co., Ltd.) at a heat shoe temperature of 110° C. and a 
lamination rate of 0.5 m/min under atmospheric pressure 
and a contact bonding pressure (cylinder pressure) of 1x10" 
Pa (since a Substrate having a thickness of 3 mm, a length 
of 10 cm and a width of 10 cm (a Square) was used, line 
pressure at this time was 4.8x10 N/m) while the polyeth 
ylene film of Photosensitive element (i) was peeled off. 
0773) Then, the polyethylene terephthalate film on the 
Surface which was not contacted with the barrier rib, of 
Photosensitive element (i) was peeled off. Pressure was 
applied to the Surface which was not contacted with the 
barrier rib, by blowing hot air at a blowing rate of 20 m/s and 
a temperature of 80 C. entirely and uniformly for 10 
minutes to adhere the phosphor-containing photoSensitive 
resin composition layer (A) to the inner Surface of the 
concave portion. 
0774) <(IIe) Step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) imagewisely 
with active lights 
0775. Then, a photomask for testing was adhered to the 
Surface which was not contacted with the barrier rib, of 
Photosensitive element (i), and 100 m.J/cm of active light 
was irradiated imagewisely by using a HMW-590 Model 
exposer (trade name) produced by Orc Seisakusho Co., 
Japan. 
0776) <(IIIe) Step of removing an unnecessary portion 
from the phosphor-containing photoSensitive, resin compo 
Sition layer (A) by development> 
0777. Then, after irradiation of active light, the substrate 
was left to Stand at ordinary temperature for 1 hour and then 
subjected to spray development at 30° C. for 70 seconds by 
using a 1% by weight Sodium carbonate aqueous Solution. 
After development, the substrate was dried at 80° C. for 10 
minutes, and by using a Toshiba UV ray irradiation appa 
ratus produced by Toshiba Denzai Co., Japan, 3 J/cm of UV 
ray was irradiated. 
0778 <(IVe) Step of removing unnecessary components 
from the phosphor-containing photoSensitive resin compo 
Sition layer (A) by calcination> 
0779) Then, heating treatment (calcination) was carried 
out at 550° C. for 30 minutes to remove unnecessary resin 
components, whereby a phosphor pattern was formed in the 
space of the substrate for PDP. 
0780. In the same manner as in Example 27, the forma 
tion State of the phosphor pattern obtained was evaluated, 
and (x)/(y) thereof was determined. The results are shown in 
Table 21. 

EXAMPLE 57 

0781. In the same manner as in Example 56 except for 
changing the Step (Ie) shown below, a phosphor pattern was 
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formed. In the same manner as in Example 27, the formation 
State of the phosphor pattern obtained was evaluated, and 
(x)/(y) thereof was determined. The results are shown in 
Table 21. 

0782 <(Ie) Step of pressurizing the phosphor-containing 
photosensitive resin composition layer (A) in a state that the 
phosphor-containing photoSensitive resin composition layer 
(A) is Superposed on a Substrate having unevenness, to 
adhere the phosphor-containing photoSensitive resin com 
position layer (A) to the inner Surface of a concave portion 
on the Substrate having unevenneSS> 
0783. After the polyethylene film of Photosensitive ele 
ment (vi) obtained in Example 6 which was cut to have a size 
of 150x190 mm was peeled off, Photosensitive element (vi) 
was Superposed at a side on which a lattice-shaped barrier 
rib (opening width of barrier rib: 250x350 um, width of 
barrier rib:50 um, height of barrier rib. 150 um) was formed, 
of a Substrate for PDP on which the barrier rib was formed 
in a region of 121.9x162.6 mm in the center of a glass plate 
having a size of 200x200x3 mm so that the phosphor 
containing photosensitive resin composition layer (A) is 
contacted with the barrier rib and the periphery of the region 
where the barrier rib was formed was covered with a width 
of 1 cm or more of Photosensitive element (vi). 
0784 Then, the polyethylene terephthalate film existing 
on the phosphor-containing photosensitive resin composi 
tion layer (A) superposed on the substrate for PDP was 
peeled off, the Substrate was placed in a vacuum dryer 
equipped with a heating apparatus, and pressure was reduced 
to 80 Pa at ordinary temperature. 
0785. Then, under a reduced pressure state, temperature 
was raised to 100° C. at a temperature-raising rate of 5 
C./min, the Substrate was maintained at 100° C. for 1 minute, 
and then pressure was returned to atmospheric pressure to 
adhere the phosphor-containing photoSensitive resin com 
position layer (A) to the inner Surface of the concave 
portion. 

EXAMPLE 58 

0786. In the same manner as in Example 56 except for 
using a roll having a Surface made of a Sponge and moving 
the roll in a direction parallel to the rib to apply a preSSure 
of 2x10 Pa in terms of gauge pressure (ordinary pressure 1 
atm is 0) in the Step (Ie), the phosphor-containing photo 
Sensitive resin composition layer (A) was adhere to the inner 
Surface of the concave portion, whereby a phosphor pattern 
was formed in the space of the substrate for PDP. In the same 
manner as in Example 27, the formation State of the phos 
phor pattern obtained was evaluated, and (x)/(y) thereof was 
determined. The results are shown in Table 21. 

EXAMPLE 59 

0787. In the same manner as in Example 28 except for 
changing Photosensitive element (i) including the phosphor 
containing photosensitive resin composition layer (A) to 
Photosensitive element (XXVii) including the phosphor-con 
taining photosensitive resin composition layer (A) obtained 
in Example 24 and changing <(IIIa) Step of removing 
unnecessary portions from the phosphor-containing photo 
Sensitive resin composition layer (A) and/or the thermoplas 
tic resin layer (B) by development> as shown below, a 
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phosphor pattern was formed. In the same manner as in 
Example 27, the formation State of the phosphor pattern 
obtained was evaluated, and (x)/(y) and (V)/(V) thereof 
were determined. The results are shown in Table 21. 

0788) <(IIIa) Step of removing unnecessary portions 
from the phosphor-containing photoSensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
development> 

0789. Then, after irradiation of active light, the substrate 
was left to Stand at ordinary temperature for 1 hour and then 
subjected to spray development at 30° C. for 70 seconds by 
using an emulsion Solution comprising 3-methyl-3-meth 
oxy-butyl acetate and water (3-methyl-3-methoxybutyl 
acetate/ water (weight ratio)=25/75). 
0790. After development, the substrate was dried at 80° 
C. for 10 minutes, and by using a Toshiba UV ray irradiation 
apparatus produced by Toshiba Denzai Co., Japan, 3 J/cm 
of UV ray was irradiated. 
0791. Then, in a dryer, heat treatment was carried out at 
150° C. for 1 hour. 

EXAMPLE 60 

0792. In the same manner as in Example 47 except for 
changing Photosensitive element (ii) including the phos 
phor-containing photosensitive resin composition layer (A) 
to Photosensitive element (XXVii) including the phosphor 
containing photosensitive resin composition layer (A) 
obtained in Example 24 and changing <(IVc) Step of remov 
ing an unnecessary portion from the phosphor-containing 
photo-Sensitive resin composition layer (A) by develop 
ment> as shown below, a phosphor pattern was formed. In 
the same manner as in Example 27, the formation State of the 
phosphor pattern obtained was evaluated, and (x)/(y) and 
(V)/(V) thereof were determined. The results are shown in 
Table 21. 

0793 <(IVc) Step of removing an unnecessary portion 
from the phosphor-containing photoSensitive resin compo 
Sition layer (A) by development> 
0794. Then, after irradiation of active light, the substrate 
was left to Stand at ordinary temperature for 1 hour and then 
subjected to spray development at 30° C. for 70 seconds by 
using an emulsion Solution comprising 3-methyl-3-meth 
oxy-butyl acetate and water (3-methyl-3-methoxybutyl 
acetate/ water (weight ratio)=25/75). 
0795. After development, the substrate was dried at 80° 
C. for 10 minutes, and by using a Toshiba UV ray irradiation 
apparatus produced by Toshiba Denzai Co., Japan, 3 J/cm 
of UV ray was irradiated. 
0796. Then, in a dryer, heat treatment was carried out at 
150° C. for 1 hour. 

EXAMPLE 61 

0797 
changing 

In the same manner as in Example 27 except for 

0798) <(IIIa) Step of removing unnecessary portions 
from the phosphor-containing photoSensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
development> as shown below, a phosphor pattern was 
formed, the formation State of the phosphor pattern obtained 
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was evaluated, and (x)/(y) and (V)/(V) thereof were deter 
mined. The results are shown in Table 21. 

0799 <(IIIa) Step of removing unnecessary portions 
from the phosphor-containing photosensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
development> 

0800 Then, after irradiation of active light, the substrate 
was left to Stand at ordinary temperature for 1 hour and then 
subjected to spray development at 30° C. for 70 seconds by 
using a 1% by weight Sodium carbonate aqueous Solution. 
0801. After development, the substrate was dried at 80 
C. for 10 minutes, and by using a Toshiba UV ray irradiation 
apparatus produced by Toshiba Denzai Co., Japan, 3 J/cm 
of UV ray was irradiated. 
0802. Then, in a dryer, heat treatment was carried out at 
150° C. for 1 hour. 

EXAMPLE 62 

0803) 
changing 

In the same manner as in Example 27 except for 

0804) <(IIa) Step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) and/or the ther 
moplastic resin layer (B) imagewisely with active light> as 
shown below, a phosphor pattern was formed, the formation 
State of the phosphor pattern obtained was evaluated, and 
(x)/(y) and (V)/(V°) thereof were determined. The results 
are shown in Table 21. 

0805) <(IIa) Step of irradiating the phosphor-containing 
photosensitive resin composition layer (A) and/or the ther 
moplastic resin layer (B) imagewisely with active light> 
0806) Next, a photomask having an active light perme 
ation width (130 um) which was narrower by 20 um than the 
opening width 150 um of the barrier rib was adhered to the 
polyethylene terephthalate film of Film (xii) including the 
thermoplastic resin layer (B) So that the center of the active 
light permeation width of the photomask was positioned at 
the center of the opening width of the barrier rib. By using 
a HMW-201GX Model exposer (trade name) produced by 
Orc Seisakusho Co., Japan, 100 m.J/cm of active light was 
irradiated imagewisely. 

EXAMPLE 63 

0807. In the same manner as in Example 47 except for 
changing Photosensitive element (ii) including the phos 
phor-containing photosensitive resin composition layer (A) 
to Photosensitive element (iii) including the phosphor-con 
taining photosensitive resin composition layer (A) obtained 
in Example 3, a phosphor pattern was formed. In the same 
manner as in Example 27, the formation State of the phos 
phor pattern obtained was evaluated, and (x)/(y) and (Vl")/ 
(V°) thereof were determined. The results are shown in 
Table 21. 

EXAMPLE 64 

0808. In the same manner as in Example 47 except for 
changing Photosensitive element (ii) including the phos 
phor-containing photosensitive resin composition layer (A) 
to Photosensitive element (iv) including the phosphor-con 
taining photosensitive resin composition layer (A) obtained 
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in Example 4, a phosphor pattern was formed. In the same 
manner as in Example 27, the formation State of the phos 
phor pattern obtained was evaluated, and (x)/(y) and (V)/ 
(V') thereof were determined. The results are shown in 
Table 21. 

EXAMPLE 65 

0809. In the same manner as in Example 57 except for 
changing Photosensitive element (vi) including the phos 
phor-containing photosensitive resin composition layer (A) 
to Photosensitive element (vii) including the phosphor 
containing photosensitive resin composition layer (A) 
obtained in Example 7, a phosphor pattern was formed. In 
the same manner as in Example 27, the formation State of the 
phosphor pattern obtained was evaluated, and (x)/(y) thereof 
was determined. The results are shown in Table 21. 

EXAMPLE 66 

0810. In the same manner as in Example 57 except for 
changing Photosensitive element (vi) including the phos 
phor-containing photosensitive resin composition layer (A) 
to Photosensitive element (viii) including the phosphor 
containing photosensitive resin composition layer (A) 
obtained in Example 8, a phosphor pattern was formed. In 
the same manner as in Example 27, the formation State of the 
phosphor pattern obtained was evaluated, and (x)/(y) thereof 
was determined. The results are shown in Table 21. 

EXAMPLE 67 

0811. In the same manner as in Example 55 except for 
changing Photosensitive element (XXiii) obtained in 
Example 23 to Photosensitive element (XXViii) obtained in 
Example 25, a phosphor pattern was formed. In the same 
manner as in Example 27, the formation State of the phos 
phor pattern obtained was evaluated, and (x)/(y) thereof was 
determined. The results are shown in Table 21. 

EXAMPLE 68 

0812. In the same manner as in Example 55 except for 
changing Photosensitive element (XXiii) obtained in 
Example 23 to Photosensitive element (xxix) obtained in 
Example 26, a phosphor pattern was formed. In the same 
manner as in Example 27, the formation State of the phos 
phor pattern obtained was evaluated, and (x)/(y) thereof was 
determined. The results are shown in Table 21. 

Comparative Example 2 
0813. In the same manner as in Example 27 except for not 
using Film (xii) including the thermoplastic resin layer (B), 
a phosphor pattern was formed, the formation State of the 
phosphor pattern obtained was evaluated. The results are 
shown in Table 21. 

Comparative Example 3 
0814. In the same manner as in Example 31 except for not 
using Film (xiv) including the thermoplastic resin layer (B), 
a phosphor pattern was formed. In the same manner as in 
Example 27, the formation State of the phosphor pattern 
obtained was evaluated. The results are shown in Table 21. 

Comparative Example 4 
0815. In the same manner as in Example 32 except for not 
using Film (xiv) including the thermoplastic resin layer (B), 
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a phosphor pattern was formed. In the same manner as in 
Example 27, the formation State of the phosphor pattern 
obtained was evaluated. The results are shown in Table 21. 

Comparative Example 5 

0816. In the same manner as in Example 33 except for not 
using Film (xii) including the thermoplastic resin layer (B), 
a phosphor pattern was formed. In the same manner as in 
Example 27, the formation State of the phosphor pattern 
obtained was evaluated. The results are shown in Table 21. 

Comparative Example 6 

0817. In the same manner as in Example 36 except for not 
using Film (xii) including the thermoplastic resin layer (B), 
a phosphor pattern was formed. In the same manner as in 
Example 27, the formation State of the phosphor pattern 
obtained was evaluated. The results are shown in Table 21. 

Comparative Example 7 

0818. In the same manner as in Example 38 except for not 
using Film (xii) including the thermoplastic resin layer (B), 
a phosphor pattern was formed. In the same manner as in 
Example 27, the formation State of the phosphor pattern 
obtained was evaluated. The results are shown in Table 21. 

Comparative Example 8 

0819. In the same manner as in Example 40 except for not 
using Film (xii) including the thermoplastic resin layer (B), 
a phosphor pattern was formed. In the same manner as in 
Example 27, the formation State of the phosphor pattern 
obtained was evaluated. The results are shown in Table 21. 

Comparative Example 9 

0820. In the same manner as in Example 42 except for not 
using Film (xiii) including the thermoplastic resin layer (B), 
a phosphor pattern was formed. In the same manner as in 
Example 27, the formation State of the phosphor pattern 
obtained was evaluated. The results are shown in Table 21. 

Comparative Example 10 

0821. In the same manner as in Example 44 except for not 
using Film (xiii) including the thermoplastic resin layer (B), 
a phosphor pattern was formed. In the same manner as in 
Example 27, the formation State of the phosphor pattern 
obtained was evaluated. The results are shown in Table 21. 

TABLE 21 

Formation 
state of (v)/(v) 

Photosensitive phosphor O 
element or film pattern (x)/(y) (v)/(v) 

Example 27 (i) and (xii) C3 O.9 1.27 
Example 28 (i) and (xiii) C3 1. 1.27 
Example 29 (i) and (xiv) C3 1. 1.27 
Example 30 (ii) and (xii) C3 O.9 1.27 
Example 31 (iii) and (xiv) C3 1. 1.27 
Example 32 (iv) and (xiv) C3 1. 1.27 
Example 33 (v) and (xii) C3 O.9 1.27 
Example 34 (v) and (xiii) C3 1. 1.27 
Example 35 (v) and (xiv) C3 1. 1.27 
Example 36 (vi) and (xii) C3 O.9 1.27 
Example 37 (vi) and (xiii) C3 1. 1.27 



US 2002/OO18946 A1 

TABLE 21-continued 

Formation 
state of (v)/(v2) 

Photosensitive phosphor O 
element or film pattern (x)/(y) (v')/(v) 

Example 38 (vii) and (xii) C3 O.9 27 
Example 39 (vii) and (xiii) C3 1. 27 
Example 40 (viii) and (xii) C3 O.9 27 
Example 41 (viii) and (xiii) C3 1. 27 
Example 42 (ix) and (xiii) C3 1. 27 
Example 43 (x) and (xiii) C3 1. 27 
Example 44 (xi) and (xiii) C3 1. 27 
Example 45 (ii) and (XXV) C3 O.8 .71 
Example 46 (ii) and (XXvi) C3 O.8 .71 
Example 47 (ii) and (XV) C3 O.8 O1 
Example 48 (xvii) C3 O.9 27 
Example 49 (xvii) C3 27 
Example 50 (xviii) C3 27 
Example 51 (xix) C3 27 
Example 52 (xx) C3 27 
Example 53 (xxi) C3 O.9 27 
Example 54 (xxii) C3 O.9 O1 
Example 55 (xxiii) C3 O.8 27 
Example 56 (i) C3 
Example 57 (vi) C3 
Example 58 (i) C3 
Example 59 (XXvii) and (xiii) C3 27 
Example 60 (XXvii) and (XV) C3 O1 
Example 61 (i) and (xii) C3 27 
Example 62 (i) and (xii) C3 27 
Example 63 (iii) and (XV) C3 O1 
Example 64 (iv) and (xv) C3 O1 
Example 65 (vii) C3 
Example 66 (viii) C3 
Example 67 (xxviii) c 27 
Example 68 (xxix) C3 27 
Comparative (i) X 
example 2 

Comparative (iii) X 
example 3 
Comparative (iv) X 
example 4 

Comparative (v) X 
example 5 
Comparative (vi) X 
example 6 

Comparative (vii) X 
example 7 

Comparative (viii) X 
example 8 

Comparative (ix) X 
example 9 
Comparative (xi) X 
example 10 

0822 (Preparations of multicolor phosphor patterns) 
EXAMPLE 69 

0823. By using the substrate on which the photosensitive 
resin composition layer containing the phosphor emitting 
red light (first color) was formed obtained by carrying out 
the steps of (Ia) to (IIIa) in Example 36, the steps of (Ia) to 
(Iiia) in Example 38 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting blue light (Second color), and then the steps of (Ia) to 
(IIIa) in Example 40 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting green light (third color), whereby a multicolor pattern 
was prepared. 
0824. Then, by using the multicolor pattern obtained, the 
Step of (IVa) in Example 40 was carried out to prepare a 
multicolor phosphor pattern. 
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0825 (Evaluation of phosphor pattern) 
0826. The section of the multicolor phosphor pattern 
emitting red, green and blue lights obtained was observed 
Visually by a Stereoscopic microScope and SEM to evaluate 
the formation state of the multicolor phosphor pattern. The 
results are shown in Table 22. The standard of evaluation is 
shown below. 

0827 O: a multicolor phosphor layer emitting red, green 
and blue lights is formed uniformly in the Space (on the wall 
surface of a barrier rib and the bottom of a cell) of a substrate 
for PDP 

0828 X: a multicolor phosphor layer emitting red, green 
and blue lights is not formed uniformly in the Space (on the 
wall surface of a barrier rib and the bottom of a cell) of a 
Substrate for PDP 

EXAMPLE 70 

0829. By using the substrate on which the photosensitive 
resin composition layer containing the phosphor emitting 
red light (first color) was formed obtained by carrying out 
the, steps of (Ib) to (IIIb) in Example 49, the steps of (Ib) to 
(IIIb) in Example 51 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting blue light (Second color), and then the steps of (Ib) to 
(IIIb) in Example 52 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting green light (third color), whereby a multicolor pattern 
was obtained to prepare a back plate. 
0830) Then, by using the multicolor pattern obtained, the 
step of (IVb) in Example 52 was carried out to prepare a 
multicolor phosphor pattern. 
0831. In the same manner as in Example 69, the forma 
tion State of the multicolor phosphor pattern obtained was 
evaluated. The results are shown in Table 22. 

EXAMPLE 71 

0832. By using the substrate on which the photosensitive 
resin composition layer containing the phosphor emitting 
red light (first color) was formed obtained by carrying out 
the steps of (Ic) to (IVc) in Example 47, the steps of (Ic) to 
(IVc) in Example 63 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting blue light (second color), and then the steps of (Ic) to 
(IVc) in Example 64 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting green light (third color), whereby a multicolor pattern 
was obtained to prepare a back plate. 
0833. Then, by using the multicolor pattern obtained, the 
Step of (Vc) in Example 64 was carried out to prepare a 
multicolor phosphor pattern. 
0834. In the same manner as in Example 69, the forma 
tion State of the multicolor phosphor pattern obtained was 
evaluated. The results are shown in Table 22. 

0835 Example 72 
0836. By using the substrate on which the photosensitive 
resin composition layer containing the phosphor emitting 
red light (first color) was formed obtained by carrying out 
the steps of (Id) to (IVd) in Example 55, the steps of (Id) to 
(IVd) in Example 67 were carried out to form a photosen 
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Sitive resin composition layer containing a phosphor emit 
ting blue light (second color), and then the steps of (Id) to 
(IVd) in Example 68 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting green light (third color), whereby a multicolor pattern 
was obtained to prepare a back plate. Then, by using the 
multicolor pattern obtained, the step of (Vd) in Example 68 
was carried out to prepare a multicolor phosphor pattern. 
0837. In the same manner as in Example 69, the forma 
tion State of the multicolor phosphor pattern obtained was 
evaluated. The results are shown in Table 22. 

Example 73 
0838. By using the substrate on which the photosensitive 
resin composition layer containing the phosphor emitting 
red light (first color) was formed obtained by carrying out 
the steps of (Ie) to (IIIe) in Example 57, the steps of (Ie) to 
(IIIe) in Example 65 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting blue light (Second color), and then the steps of (Ie) to 
(IIIe) in Example 66 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting green light (third color), whereby a multicolor pattern 
was obtained to prepare a back plate. 
0839. Then, by using the multicolor pattern obtained, the 
Step of (IVe) in Example 66 was carried out to prepare a 
multicolor phosphor pattern. 
0840. In the same manner as in Example 69, the forma 
tion state of the multicolor phosphor pattern obtained was 
evaluated. The results are shown in Table 22. 

EXAMPLE 74 

0841. By using the substrate on which the photosensitive 
resin composition layer containing the phosphor emitting 
red light (first color)-was formed obtained by carrying out 
the steps of (Ia) to (IIla) in Example 36 in the same manner 
except for changing the Step (IIIa) as shown below, the Steps 
of (Ia) to (IIIa) in Example 38 were carried out in the same 
manner except for changing the step (IIIa) as shown below 
to form a photoSensitive resin composition layer containing 
a phosphor emitting blue light (Second color), and then the 
steps of (Ia) to (IIIa) in Example 40 were carried out in the 
same manner except for changing the step (IIIa) as shown 
below to form a photosensitive resin composition layer 
containing a phosphor emitting green light (third color), 
whereby a multicolor pattern was obtained to prepare a back 
plate. 
0842) <(IIIa) Step of removing unnecessary portions 
from the phosphor-containing photoSensitive resin compo 
sition layer (A) and/or the thermoplastic resin layer (B) by 
development> 

0843. Then, after irradiation of active light, the substrate 
was left to Stand at ordinary temperature for 1 hour and then 
subjected to spray development at 30° C. for 100 seconds by 
using a 1% by weight Sodium carbonate aqueous Solution. 
After development, the substrate was dried at 80° C. for 10 
minutes, and by using a Toshiba UV ray irradiation appa 
ratus produced by Toshiba Denzai Co., Japan, 3 J/cm’ of UV 
ray was irradiated. 
0844. Then, in a dryer, heat treatment was carried out at 
150° C. for 1 hour. 
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0845 Then, by using the multicolor pattern obtained, the 
Step of (IVa) in Example 40 was carried out to prepare a 
multicolor phosphor pattern. 
0846. In the same manner as in Example 69, the forma 
tion State of the multicolor phosphor pattern obtained was 
evaluated. The results are shown in Table 22. 

EXAMPLE 75 

0847. By using the substrate on which the photosensitive 
resin composition layer containing the phosphor emitting 
red light (first color) was formed obtained by carrying out 
the steps of (Ia) to (IVa) in Example 36, the steps of (Ia) to 
(IVa) in Example 38 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting blue light (second color), and then the steps of (Ia) to 
(IVa) in Example 40 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting green light (third color), whereby a multicolor phosphor 
pattern was obtained to prepare a back plate. 
0848. In the same manner as in Example 69, the forma 
tion State of the multicolor phosphor pattern obtained was 
evaluated. The results are shown in Table 22. 

Example 76 
0849. By using the substrate on which the photosensitive 
resin composition layer containing the phosphor emitting 
red light (first color) was formed obtained by carrying out 
the steps of (Ib) to (IVb) in Example 49, the steps of (Ib) to 
(IVb) in Example 51 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting blue light (Second color), and then the steps of (Ib) to 
(IVb) in Example 52 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting green light (third color), whereby a multicolor phosphor 
pattern was obtained to prepare a back plate. 
0850. In the same manner as in Example 69, the forma 
tion State of the multicolor phosphor pattern obtained was 
evaluated. The results are shown in Table 22. 

EXAMPLE 77 

0851. By using the substrate on which the photosensitive 
resin composition layer containing the phosphor emitting 
red light (first color) was formed obtained by carrying out 
the steps of (Ic) to (Vc) in Example 47, the steps of (Ic) to 
(Vc) in Example 63 were carried out to form a photosensi 
tive resin composition layer containing a phosphor emitting 
blue light (second color), and then the steps of (Ic) to (Vc) 
in Example 64 were carried out to form a photosensitive 
resin composition layer containing a phosphor emitting 
green light (third color), whereby a multicolor phosphor 
pattern was obtained to prepare a back plate. 
0852. In the same manner as in Example 69, the forma 
tion State of the multicolor phosphor pattern obtained was 
evaluated. The results are shown in Table 22. 

EXAMPLE 78 

0853. By using the substrate on which the photosensitive 
resin composition layer containing the phosphor emitting 
red light (first color) was formed obtained by carrying out 
the steps of (Id) to (Vd) in Example 55, the steps of (Id) to 
(Vd) in Example 67 were carried out to form a photosensi 
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tive resin composition layer containing a phosphor emitting 
blue light (second color), and then the steps of (Id) to (Vd) 
in Example 68 were carried out to form a photoSensitive 
resin composition layer containing a phosphor emitting 
green light (third color), whereby a multicolor phosphor 
pattern was obtained to prepare a back plate. 

0854. In the same manner as in Example 69, the forma 
tion State of the multicolor phosphor pattern obtained was 
evaluated. The results are shown in Table 22. 

EXAMPLE 79 

0855. By using the substrate on which the photosensitive 
resin composition layer containing the phosphor emitting 
red light (first color) was formed obtained by carrying out 
the steps of (Ie) to (IVe) in Example 57, the steps of (Ie) to 
(IVe) in Example 65 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting blue light (Second color), and then the steps of (Ie) to 
(IVe) in Example 66 were carried out to form a photosen 
Sitive resin composition layer containing a phosphor emit 
ting green light (third color), whereby a multicolor phosphor 
pattern was obtained to prepare a back plate. 

0856. In the same manner as in Example 69, the forma 
tion State of the multicolor phosphor pattern obtained was 
evaluated. The results are shown in Table 22. 

TABLE 22 

Property of forming 
phosphor pattern 

Example 69 
Example 70 
Example 71 
Example 72 
Example 73 
Example 74 
Example 75 
Example 76 
Example 77 
Example 78 
Example 79 

0857. From the results of Table 20 and Table 21, it can be 
Seen that the photoSensitive elements of the present inven 
tion have good edge fusion property, and in the proceSS for 
preparing a phosphor pattern of the present invention using 
the thermoplastic resin layer (B), the embedding layer (C) or 
various pressures, phosphor pattern-forming property (prop 
erty of embedding on the wall surface of a barrier rib and the 
bottom of a space of a substrate for PDP) is also good. 
0858. In comparison, in the case of not using the ther 
moplastic resin layer (B), the embedding layer (C) nor 
various pressures, phosphor pattern-forming property (prop 
erty of embedding on the wall surface of a barrier rib and the 
bottom of a space of a substrate for PDP) is poor. 
0859 From the results of Table 22, it can be seen that by 
using the photoSensitive element of the present invention 
and further using the process for preparing a phosphor 
pattern of the present invention, multicolor phosphor pat 
tern-forming property (property of embedding on the wall 
Surface of a barrier rib and the bottom of a Space of a 
substrate for PDP) is good. 
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0860. The invention according to claim 1 can suppress 
lowering of apparent luminance in Visual recognition from a 
wide angle of a field of view in a phosphor pattern of PDP. 
0861. The invention according to claim 2 has excellent 
property of embedding in a Space of a Substrate having 
unevenness such as a substrate for PDP (property of forming 
a phosphor-containing photosensitive resin composition 
layer on the wall surface of a barrier rib and the bottom of 
a space of a substrate for PDP) and can form a phosphor 
pattern with high precision and a uniform shape. 
0862 The invention according to claim 3 has excellent 
operatability in addition to the effects of the invention 
according to claim 2. 
0863. The invention according to claim 4 has excellent 
property of Suppressing decrease in phosphor-containing 
photosensitive resin composition layer thickness in addition 
to the effects of the invention according to claim 2. 
0864. The invention according to claim 5 has excellent 
property of Suppressing edge fusion and property of embed 
ding in a Space of a Substrate having unevenneSS Such as a 
substrate for PDP and can form a phosphor pattern with high 
precision and a uniform shape with good operatability. 

0865 The invention according to claim 6 has excellent 
operatability, environmental Safety and property of embed 
ding in a Space of a Substrate having unevenneSS Such as a 
substrate for PDP and can form a phosphor pattern with high 
precision and a uniform shape. 

0866 The invention according to claim 7 has more 
excellent operatability in addition to the effects of the 
invention according to claim 6. 
0867. The invention according to claim 8 has excellent 
property of Suppressing decrease in phosphor-containing 
photosensitive resin composition layer thickness in addition 
to the effects of the invention according to claim 6. 
0868. The invention according to claim 9 has excellent 
property of embedding in a Space of a Substrate having 
unevenness Such as a Substrate-for PDP and can form a 
phosphor pattern with high precision and a uniform shape. 

0869. The invention according to claim 10 has more 
excellent operatability in addition to the effects of the 
invention according to claim 9. 
0870. The invention according to claim 11 has excellent 
property of Suppressing decrease in phosphor-containing 
photosensitive resin composition layer thickness in addition 
to the effects of the invention according to claim 9. 
0871. The invention according to claim 12 has excellent 
property of Suppressing edge fusion and property of embed 
ding in a Space of a Substrate having unevenneSS Such as a 
substrate for PDP and can form a phosphor pattern with high 
precision and a uniform shape with good operatability. 

0872 The invention according to claim 13 has excellent 
property of embedding in a Space of a Substrate having 
unevenness Such as a Substrate for PDP and can form a 
phosphor pattern with high precision and a uniform shape. 

0873. The invention according to claim 14 has more 
excellent operatability in addition to the effects of the 
invention according to claim 13. 
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0874. The invention according to claim 15 has excellent 
property of Suppressing decrease in phosphor-containing 
photoSensitive resin composition layer thickness in addition 
to the effects of the invention according to claim 13. 
0875. The invention according to claim 16 has excellent 
property of embedding in a Space of a Substrate having 
unevenness Such as a Substrate for PDP and can form a 
phosphor pattern with high precision-and a uniform shape. 
0876 The invention according to claim 17 has more 
excellent operatability in addition to the effects of the 
invention according to claim 16. 
0877. The invention according to claim 18 has excellent 
property of Suppressing decrease in phosphor-containing 
photoSensitive resin composition layer thickness in addition 
to the effects of the invention according to claim 16. 
0878 The inventions according to claims 19 and 24 have 
more excellent operatability in addition to the effects of the 
inventions according to claims 2 and 5. 
0879 The inventions according to claims 20 and 25 have 
more excellent Storage Stability in addition to the effects of 
the inventions according to claims 2 and 5. 
0880. The inventions according to claims 21 and 26 have 
excellent property of Suppressing mixing of colors in addi 
tion to the effects of the inventions according to claims 2 and 
5. 

0881. The invention according to claim 27 has more 
excellent operatability in addition to the effects of the 
invention according to claim 2. 
0882. The inventions according to claims 22 and 28 can 
form a phosphor pattern with high precision and a uniform 
shape and have the effects of the inventions according to 
claims 2 and 5. 

0883. The inventions according to Claims 23 and 29 can 
form a phosphor pattern with high precision and a uniform 
shape and have the effects of the inventions according to 
claims 9 and 12. 

What is claimed is: 
1. A phosphor pattern which comprises a Substrate having 

unevenneSS and a phosphor layer formed on the inner 
Surface of a concave portion of the Substrate, 

wherein the phosphor pattern thickness ratio (x)/(y) sat 
isfies a range of 0.1 to 1.5, 

where when the length from the bottom of the concave 
portion to the top of a convex portion is L (um), (x) is 
a thickness of the phosphor pattern formed on an 
uneven wall surface at a position of 0.9xL from the 
bottom of the concave portion toward the top of the 
convex portion, and (y) is a thickness of the phosphor 
pattern formed on the uneven wall Surface at a position 
of 0.4xL from the bottom of the concave portion toward 
the top of the convex portion. 

2. A photosensitive element which comprises a Support 
film, a thermoplastic resin layer (B) provided on the Support 
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film, and a phosphor-containing photoSensitive resin com 
position layer (A) provided on the thermoplastic resin layer 
(B). 

3. The element according to claim 2, wherein the phos 
phor-containing photosensitive resin composition layer (A) 
contains: 

(a) a film property-imparting polymer; 
(b) a photopolymerizable unsaturated compound having 

an ethylenic unsaturated group; 
(c) a photopolymerization initiator which produces free 

radical by irradiation of active light; and 
(d) a phosphor. 
4. The element according to claim 2, wherein the phos 

phor-containing photosensitive resin composition layer (A) 
contains: 

(e) a photopolymerizable high molecular weight binder 
having an ethylenic unsaturated group; 

(f) a photopolymerization initiator which produces free 
radical by irradiation of active light; and 

(g) a phosphor. 
5. The element according to claim 2, wherein the ther 

moplastic resin layer (B) contains: 
(h) a thermoplastic resin; 
(i) a photopolymerizable unsaturated compound having 

an ethylenic unsaturated group, and 
(i) a photopolymerization initiator which produces free 

radical by irradiation of active light. 
6. The element according to claim 2, wherein in the 

phosphor-containing photoSensitive resin composition layer 
(A) and the thermoplastic resin layer (B) in a region which 
is the same as the region where unevenneSS is formed on the 
substrate having unevenness, the ratio (V)/(V°) of the total 
volume (V) of the phosphor-containing photosensitive 
resin composition layer (A) and the thermoplastic resin 
slayer (B) to the volume (V°) of the space of a concave 
portion of the Substrate having unevenneSS is in the range of 
1 to 2. 

7. A photosensitive element which comprises a Support 
film, an embedding layer (C) provided on the Support film, 
and a phosphor-containing photoSensitive resin composition 
layer (A) provided on the embedding layer (C). 

8. The element according to claim 7, wherein the phos 
phor-containing photosensitive resin composition layer (A) 
and the embedding layer (C) in a region which is the same 
as the region where unevenneSS is formed on the Substrate 
having unevenness, the ratio (V')/(V°) of the total volume 
(V") of the phosphor-containing photosensitive resin com 
position layer (A) and the embedding layer (C) to the 
volume (V°) of the space of a concave portion of the 
Substrate having unevenneSS is in the range of 1 to 2. 

k k k k k 


