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FLUORESCENT PATTERN, PROCESS FOR 
PREPARING THE SAME, ORGANIC ALKALI 
DEVELOPING SOLUTION FOR FORMING THE 
SAME, EMULSION DEVELOPING SOLUTION 
FOR FORMING THE SAME AND BACK PLATE 
FOR PLASMA DISPLAY USING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a phosphor pattern, a 
process for preparing the same, an organic alkali developing 
solution for forming the same, an emulsion developing 
solution for forming the same and a back plate for plasma 
display using the same. 

[0002] In the prior art, as one of ?at 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 such PDP, ?at front plate and back plate com 
prising 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 cell barrier provided therebetWeen, and 
PDP has a structure that discharge is effected in a space 
surrounded With the front plate, the back plate and the cell 
barrier. 

[0004] In such a cell, a phosphor is coated for display, and 
by discharge, the phosphor emits light by UV ray generated 
from ?ller gas, and the light can be recogniZed by an 
observer. 

[0005] In the prior art, as a method for forming the 
phosphor, a method of coating a slurry liquid or a paste in 
Which phosphors of the respective colors are dispersed is 
coated by a printing method such as screen printing has been 
proposed and disclosed in Japanese Provisional Patent Pub 
lications No. 115027/1989, No. 124929/1989, No. 124930/ 
1989 and No. 155142/1990. 

[0006] HoWever, the above-mentioned phosphor-dis 
persed slurry liquid is a liquid state so that dispersion failure 
is likely caused by sedimentation of phosphors, etc. Also, 
When a liquid state photosensitive resist is used as the slurry 
liquid, there is a defect of markedly loWering in preservation 
stability With the progress of dark reaction. Moreover, the 
printing method such as screen printing is inferior in for 
mation precision so that there are problems that it is dif?cult 
to cope With enlargement of a screen of PDP in the future, 
and others. 

[0007] The method of using a liquid state photosensitive 
resist is a method in Which respective components consti 
tuting a photosensitive resin composition containing phos 
phors are dissolved or mixed in a solvent Which is capable 
of dissolving or dispersing the phosphors to prepare a liquid 
in Which the phosphors are uniformly dissolved or dispersed 
in the solvent, and the liquid is directly coated to the 
above-mentioned substrate for PDP, and dried to form a 
phosphor pattern. 

[0008] As a method for providing phosphors, there has 
been proposed a method of using a photosensitive element 
(it is also referred to as “a photosensitive ?lm”) containing 
phosphors (Japanese Provisional Patent Publications No. 
267421/1994 and No. 273925/1994). 
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[0009] In the method of using a photosensitive ?lm, a 
phosphor-containing photosensitive resin layer of a photo 
sensitive ?lm comprising a photosensitive resin layer con 
taining a phosphor and a support ?lm is embedded in the 
above PDP cell by contact bonding (lamination) under 
heating, the layer is subjected to imageWise exposure With 
active light such as UV ray by a photographic method using 
a negative ?lm, 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 only at a necessary portion. 

[0010] When the above-mentioned photosensitive element 
is used, it is not necessary to con?rm dispersibility of 
phosphors as conducted in a phosphor-dispersed slurry 
liquid or a phosphor-dispersed paste, and is eXcellent in 
preservation stability as compared With the phosphor-dis 
persed slurry liquid or the phosphor-dispersed paste. More 
over, since a photographic method is used, a phosphor 
pattern can be formed With good precision. 

[0011] HoWever, When a phosphor pattern is formed by 
directly coating a phosphor-containing liquid-state photo 
sensitive resist to the above-mentioned substrate for PDP, or 
laminating on a substrate for the above-mentioned PDP a 
phosphor-containing photosensitive resin layer using a pho 
tosensitive element, then, imageWisely eXposing With an 
active light such as an ultraviolet ray, etc., according to the 
photographic method, thereafter removing an uneXposed 
portion by a developing solution such as an alkaline aqueous 
solution, and further a phosphor pattern is formed by remov 
ing the organic component by calcination, there sometimes 
causes problems of changes in emission characteristics (such 
as emission luminance and chroma) of phosphors. 

SUMMARY OF THE INVENTION 

[0012] An object of the present invention is to provide a 
phosphor pattern having less change in emission character 
istics With good yield. 

[0013] Another object of the present invention is to pro 
vide a process for preparing a phosphor pattern having less 
change in emission characteristics With good yield. 

[0014] Further object of the present invention is to provide 
an organic alkali developer for forming a phosphor pattern 
Which can prepare a phosphor pattern having less change in 
emission characteristics With good yield. 

[0015] Still further object of the present invention is to 
provide an emulsion developer for forming a phosphor 
pattern Which can prepare a phosphor pattern having less 
change in emission characteristics With good yield. 

[0016] Moreover, an object of the present invention is to 
provide a back plate for a plasma display panel provided 
With a phosphor pattern having less change in emission 
characteristics 

[0017] The ?rst invention relates to a phosphor pattern 
Which comprises a calcination product of a phosphor pattern 
precursor containing (A) an organic material containing at 
least one selected from the group consisting of an alkali 
metal and an alkaline earth metal; and (B) a phosphor 
Wherein an amount of the alkali metal or the alkaline earth 
metal is 2% by Weight or less based on the amount of (B) the 
phosphor. 
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[0018] The second invention relates to a process for pre 
paring a phosphor pattern Which comprises the steps of 
preparing a phosphor pattern precursor containing 

[0019] (A) an organic material containing at least one 
selected from the group consisting of an alkali metal 
and an alkaline earth metal and 

[0020] (B) a phosphor in Which an amount of the 
alkali metal or the alkaline earth metal is 2% by 
Weight or less based on the amount of (B) the 
phosphor, and calcining the precursor. 

[0021] The third invention relates to a process for prepar 
ing a phosphor pattern as mentioned above, Wherein the 
phosphor pattern precursor is formed by applying the pho 
tolithography method carrying out a Wet development using 
(C) an alkali developer to a photosensitive resin composition 
containing a phosphor. 

[0022] The fourth invention relates to a process for pre 
paring a phosphor pattern as mentioned above, Wherein the 
phosphor pattern precursor is formed by applying the pho 
tolithography method carrying out a Wet development using 
an emulsion developer containing Water and a solvent to a 
photosensitive resin composition containing a phosphor. 

[0023] The ?fth invention relates to a process for prepar 
ing a phosphor pattern as mentioned above, Wherein the 
phosphor pattern precursor is formed by applying the pho 
tolithography method carrying out a Wet development using 
an organic alkali developer to a photosensitive resin com 
position containing the phosphor. 

[0024] The sixth invention relates to an organic alkali 
developer for forming a phosphor pattern containing an 
aliphatic amine, an aromatic amine or a tetraalkyl ammo 
nium hydroxide. 

[0025] The seventh invention relates to an emulsion devel 
oper for forming a phosphor pattern comprising an emulsion 
containing Water and a solvent. 

[0026] The eighth invention relates to a back plate for a 
plasma display panel provided With the above-mentioned 
phosphor pattern on the substrate for the plasma display 
panel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is a schematical vieW shoWing respective 
steps for preparing a phosphor pattern. 

[0028] FIG. 2 is a schematical vieW shoWing one example 
of a substrate for PDP to Which a barrier rib is formed. 

[0029] FIG. 3 is also a schematical vieW shoWing one 
example of a substrate for PDP to Which a barrier rib is 
formed. 

[0030] FIG. 4 is a schematic vieW shoWing one example 
of a plasma display panel of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0031] 
in detail. 

In the folloWing, the present invention is explained 

[0032] The phosphor pattern of the present invention can 
be prepared by calcining a phosphor pattern precursor Which 
comprises 
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[0033] (A) an organic material containing at least one 
selected from the group consisting of an alkali metal 
and an alkaline earth metal and 

[0034] (B) a phosphor in Which an amount of the 
alkali metal or the alkaline earth metal is 2% by 
Weight or less based on the amount of (B) the 
phosphor. 

[0035] In the present invention, the phosphor pattern pre 
cursor can be prepared by coating a paste containing (A) an 
organic material such as an organic polymer binder, a 
compound (curing agent) having a functional group such as 
a vinyl group, a hydroxyl group, a carboxyl group, an epoxy 
group, an amino group, etc., a solvent, etc. and (B) a 
phosphor as essential components on a substrate for a 
plasma display panel by a screen printing method, a gravue 
coating method, etc., With a pattern state, and drying and 
curing under heating, if necessary. 

[0036] For obtaining a pattern shape With high resolution, 
a phosphor pattern precursor can be formed by applying a 
photolithographic method to a photosensitive paste in Which 
a phosphor is added to a photoresist. 

[0037] Also, in vieW of forming a pattern With ?ner 
resolution, phosphor-formability to Wall surface of a barrier 
rib and operatability, a phosphor pattern precursor can be 
formed by laminating a dry ?lm (photosensitive element) 
having a photosensitive resin composition layer containing 
a phosphor on a substrate for a plasma display panel and 
applying a photolithographic method thereto. 

[0038] As (A) the alkali metal or the alkaline earth metal 
in the present invention, examples thereof may include 
lithium, sodium, potassium, beryllium, magnesium, cal 
cium, barium, rubidium, cesium, francium, strontium and 
radium, and they may exist in the form of a single material, 
or in the form of an organic acid salt or inorganic acid salt 
such as chloride, ?uoride, bromide, iodide, hydroxide, sul 
fate, carbonate, bicarbonate, phosphate, pyrophosphate, 
saturated aliphatic acid salt, unsaturated aliphatic acid salt, 
aliphatic dibasic acid salt, aromatic dibasic acid salt, ali 
phatic tribasic acid salt, aromatic tribasic acid salt, etc. 

[0039] Speci?c alkali metal salts or alkaline earth metal 
salts of the above-mentioned (A) may include, for example, 
sodium chloride, sodium bromide, sodium iodide, sodium 
hydroxide, sodium carbonate, sodium bicarbonate, sodium 
phosphate, sodium pyrophosphate, sodium acetate, sodium 
lactate, sodium fumarate, sodium benZoate, sodium tereph 
thalate, sodium citrate, sodium sulfate, potassium chloride, 
potassium bromide, potassium iodide, potassium hydroxide, 
potassium carbonate, potassium bicarbonate, potassium 
phosphate, potassium pyrophosphate, potassium acetate, 
potassium glycolate, potassium fumarate, potassium ben 
Zoate, potassium terephthalate, potassium citrate, potassium 
sulfate, lithium chloride, lithium bromide, lithium hydrox 
ide, lithium carbonate, lithium acetate, lithium lactate, 
lithium tartarate, lithium pyruvate, lithium sulfate, magne 
sium chloride hexahydrate, magnesium bromide hexahy 
drate, magnesium hydroxide, magnesium hydrogen carbon 
ate, magnesium phosphate octahydrate, magnesium 
succinate, magnesium oleate, magnesium sulfate, calcium 
chloride, calcium bromide, calcium iodide hydrate, calcium 
hydroxide, calcium carbonate, calcium phosphate, calcium 
pyrophosphate, calcium acetate, calcium lactate pentahy 
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drate, calcium citrate tetrahydrate, calcium formate, calcium 
gluconate, calcium salicylate dihydrate, calcium tartarate, 
calcium sulfate dihydrate, barium chloride, barium carbon 
ate, barium acetate, barium hydrogen phosphate, barium 
hydroxide octahydrate, barium lactate, barium stearate, 
barium sulfate, sodium ?uoride, potassium ?uoride, lithium 
?uoride, magnesium ?uoride, calcium ?uoride, rubidium 
bromide, rubidium chloride, rubidium hydroxide, rubidium 
iodide, rubidium nitrate, rubidium sulfate, strontium acetate, 
strontium bromide hexahydrate, strontium carbonate, stron 
tium chloride, strontium ?uoride, strontium iodide, stron 
tium sulfate, strontium oxalate, strontium hydroxide octahy 
drate, strontium di(methoxyethoxide), beryllium hydroxide, 
beryllium oxide, beryllium sulfate, etc. These can exist in a 
phosphor pattern precursor singly or in combination of tWo 
or more. 

[0040] The phosphor (B) used in the present invention is 
not particularly limited and those mainly comprising metal 
oxide can be used. 

[0041] As a phosphor Which emits red light (red phos 
phor), there may be mentioned, for example, Y2O2S:Eu, 
Zn3(PO4)2: Mn, Y2O3:Eu, YVO4zEu, (Y,Gd)BO3:Eu, 
y-Zn3(PO4)2: Mn, (Zn,Cd)S:Ag+In2O3, etc. 

[0042] As a phosphor Which emits green light (green 
phosphor), there may be mentioned, for example, ZnS:Cu, 

[0043] As a phosphor Which emits blue light (blue phos 
phor), there may be mentioned, for example, ZnS:Ag, 
ZnS:Ag,Al, ZnS:Ag,Ga,Al, ZnS:Ag,Cu,Ga,Cl, ZnS:Ag+ 
In2O3, Ca2B5O9Cl:Eu2+, (Sr,Ca,Ba,Mg)1O(PO4)6Cl2: Eu2+, 
Sr1O(PO4)6Cl2: Eu2+, BaMgAl1OO17: Eu2+, 
BaMgAl14O23:Eu2+, BaMgAl16O26:Eu2+, etc. 

[0044] In the present invention, the content of the alkali 
metal or the alkaline earth metal contained in (A) of the 
phosphor pattern precursor is made each 20 mg (2% by 
Weight) or less based on 1 g of the phosphor (provided that 
the alkali metal or the alkaline earth metal constituting the 
phosphor is excluded from the above content). The terms 
“each 20 mg or less” mean that each one kind of the alkali 
metal and the alkaline earth metal is required to be 20 mg or 
less, or they do not mean that the total amount thereof is 20 
mg or less. When tWo or more kinds of the above metals 
exist, the total content thereof is preferably 50 mg or less. 
When the content of the alkali metal or the alkaline earth 
metal exceeds 20 mg (2% by Weight), emission character 
istics (emission luminance and chroma) of phosphors after 
calcination of the phosphor pattern precursor change. Also, 
the content of the alkali metal or the alkaline earth metal is 
preferably 1% by Weight or less, more preferably 0.1% by 
Weight or less, particularly preferably 0.03% by Weight or 
less in vieW of the point that an effect of inhibiting change 
in emission characteristics of the phosphor is remarkable. 
The content of the alkali metal or the alkaline earth metal 
can be measured by the atomic-absorption spectroscopy, etc. 

[0045] In the present invention, a phosphor pattern can be 
obtained by calcining the phosphor pattern precursor. The 
phosphor pattern precursor means a pattern With a prede 
termined shape containing the organic material such as an 
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organic polymer binder, etc. and the phosphor (B) before the 
step of calcination as essential components. 

[0046] In the present invention, as a method of making the 
content of the alkali metal or the alkaline earth metal in the 
phosphor pattern precursor 2% by Weight or less, When a 
phosphor pattern precursor is formed on the substrate by 
using a paste containing an organic material such as an 
organic polymer binder, etc. and a phosphor as essential 
components, the folloWing methods can be used. For 
example, the method in Which an organic material such as an 
organic polymer binder Which contains no alkali metal nor 
alkaline earth metal and a phosphor (provided that the alkali 
metal or the alkaline earth metal constituting the phosphor is 
excluded) is used and a phosphor pattern precursor is formed 
by applying a printing method such as a screen printing, etc., 
or a coating method using a dispenser, etc.; the method in 
Which the mixture of an organic material such as an organic 
polymer binder and a phosphor is applied to column chro 
matography, reprecipitation method, ?ltration, etc. to 
remove the alkali metal or the alkaline earth metal, then the 
above-mentioned patterning is carried out to form a phos 
phor pattern precursor; and the method in Which the alkali 
metal or the alkaline earth metal is removed by subjecting 
the phosphor pattern precursor formed on the substrate to 
acid treatment; etc. may be mentioned. 

[0047] When the phosphor pattern precursor is formed by 
applying the photolithographic method Which effects Wet 
development using various kinds of developers, there may 
be mentioned, for example, the method in Which develop 
ment is carried out by using an emulsion developer contain 
ing Water and a solvent during the development step; the 
method in Which development is carried out by using an 
organic alkali developer; the method in Which development 
is carried out by using Water as a developer; and the method 
in Which after development is carried out by using an alkali 
developer (a developer containing the alkali metal or the 
alkaline earth metal such as sodium carbonate aqueous 
solution, etc.), the resulting material is subjected to acid 
treatment to remove the alkali metal or the alkaline earth 

metal; etc., may be mentioned. 

[0048] As the acid to be used as the above-mentioned acid 
treatment, there may be mentioned, for example, an organic 
acid (a saturated aliphatic acid, an unsaturated aliphatic acid, 
an aliphatic dibasic acid, an aromatic dibasic acid, an 
aliphatic tribasic acid, an aromatic tribasic acid, an amino 
acid, an onium salt, etc.), an inorganic acid such as a LeWis 
acid, etc. 

[0049] Speci?c examples of the organic acid may include, 
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, malic acid, aspartic acid, anisic 
acid, metanilic acid, sulfanilic acid, anthranilic acid, 2-ami 
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noethylphosphonic acid, 4-aminobutyric acid, benZoic acid, 
isonicotinic acid, methyl isonicotinate, 2-indol carboXylic 
acid, oXaloacetic acid, glyoXylic acid, glycolic acid, glycerin 
phosphoric acid, glucose-1-phosphoric acid, reduced type 
glutathione, glutamic acid, glutaric acid, chlorobenZoic acid, 
2-chloropripionic acid, cinnamic acid, sarcosine, cyanoben 
Zoic acid, cyanoacetic acid, 2,4-diaminobutyric acid, dichlo 
roacetic acid, N,N-dimethylglycine, penicillamine, tartaric 
acid, thioglycolic acid, trichloroacetic acid, naphthoic acid, 
nitrobenZoic acid, lactic acid, barbituric acid, picric acid, 
picolinic acid, hydroXybenZoic acid, vinylacetic acid, 2,6 
pyridinecarboXylic acid, phenylacetic acid, fumaric acid, 
2-furancarboXylic acid, ?uorobenZoic acid, ?uoroacetic 
acid, bromobenZoic acid, heXa?uoroacetylacetone, mandelic 
acid, mercaptobenZoic acid, iodobenZoic acid, iodoacetic 
acid, levulinic acid, glycine, alanine, valine, leucine, isoleu 
cine, phenylalanine, asparagine, glutamine, tryptophane, 
proline, serine, threonine, thirosine, hydroXyproline, cys 
teine, cystine, methionine, aspartic acid, glutamic acid, 
lysine, arginine, histidine, ammonium acetate, ammonium 
adipate, ammonium arginate, ammonium amidesulfate, 
ammonium benZoate, ammonium bi?uoride, ammonium 
bisulfate, ammonium bisul?te, ammonium hydrogen tart 
arate, ammonium bromide, ammonium chloride, diammo 
nium citrate, triammonium citrate, ammonium diethyldithio 
carbamate, ammonium dihydrogen phosphate, ammonium 
?uoride, ammonium boro?uoride, ammonium formate, 
ammonium heXa?uorophosphate, ammonium hydrogen 
?uoride, ammonium hydrogen tartarate, ammonium iodide, 
ammonium lactate, ammonium persulfate, diammonium 
phosphate, monoammonium phosphate, triammonium phos 
phate, ammonium phthalate, ammonium succinate, ammo 
nium sul?te, ammonium thiocyanate, ammonium thiosul 
fate, dimethylamine hydrochloride, diethylamine 
hydrochloride, dibutylamine hydrochloride, trimethylamine 
hydrochloride, triethylamine hydrochloride, tributylamine 
hydrochloride, etc. Also, speci?c inorganic acid may 
include, for eXample, sulfuric acid, hydrochloric acid, nitric 
acid, phosphoric acid, etc. 

[0050] Also, as the acid for the acid treatment, the qua 
ternary ammonium salt having a cationic property on the 
nitrogen atom represented by the folloWing formula (III) 
Which is a LeWis acid: 

(III) 

[0051] Wherein R represents an alkyl group having 1 to 10 
carbon atoms, a benZyl group, a phenyl group or an alky 
leneoXy group having 1 to 4 carbon atoms, a plural number 
of R’s may be the same or different from each other; X 
represents a group in Which one hydrogen atom is removed 
from either of the above-mentioned saturated aliphatic acids, 
a group in Which one hydrogen atom is removed from either 
of the above-mentioned unsaturated aliphatic acids, a group 
in Which one hydrogen atom is removed from either of the 
above-mentioned inorganic acids, a halogen atom or a 
halogenated compound, and p is an integer of 1 to 3, or the 
quaternary phosphonium salt having a cationic property on 
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the phosphorus atom represented by the folloWing formula 
(IV): 

(IV) 

[0052] Wherein R, X and p have the same meanings as 
de?ned in the formula (III), an be used 

[0053] Speci?c eXamples of such quaternary ammonium 
salts or quaternary phosphonium salts may include, for 
eXample, tetrabutylammonium ?uoride, tetrabutylammo 
nium boro?uoride, tetramethylammonium chloride, tetra 
ethylammonium chloride, tetrabutylaimonium chloride, tet 
rapentylammonium chloride, tetraoctylammonium chloride, 
benZyltriethylammonium chloride, benZyltributylammo 
nium chloride, tetraethylammonium perchlorate, tetrabuty 
lammonium perchlorate, tetramethylammonium bromide, 
tetraethylammonium bromide, tetrabutylammonium bro 
mide, tetrabutylammonium tribromide, benZyltrimethylam 
monium tribromide, tetramethylammonium iodide, tetra 
ethylammonium iodide, tetrabutylammonium iodide, 
benZyltrimethylammonium iodide, tetraethylammonium 
acetate, tetrabutylammonium acetate, tetraethylammonium 
formate, tetrabutylammonium formate, tetramethylammo 
nium formate, tetrabutylammonium dihydrogen phosphate, 
tetrabutylammonium hydrogen borocyanide, tetrabutylam 
monium borohydride, tetrabutylammonium hydrogen sul 
fate, tetrabutylammonium nitrate, tetrabutylammonium 
phosphate, tetrabutylammonium tetra?uoroborate, benZylt 
rimethylammonium dibromohydrochloride, trimethylam 
monium heXa?uorophosphate, benZyltrimethylammonium 
tetrachlorohydroiodide, tetramethylammonium tetra?uo 
roborate, tetraethylammonium tetra?uoroborate, tetrabu 
tylphosphonium chloride, benZyltriphenylphosphonium 
chloride, tetrabutylphosphonium bromide, etc. These mate 
rials may be used singly or in combination of tWo or more. 

[0054] Among these, tetramethylammonium chloride, tet 
raethylammonium chloride, tetrabutylammonium chloride, 
tetramethylammonium bromide, tetraethylammonium bro 
mide, tetrabutylammonium bromide, tetraethylammonium 
acetate, tetrabutylammonium acetate, tetraethylammonium 
formate, tetrabutylammonium formate, tetramethylammo 
nium formate, tetramethylammonium acetate, benZyltriethy 
lammonium chloride and benZyltributylammonium chloride 
are preferred in vieW of the points that damage by the acid 
treatment to the surface of the dielectric layer constituted 
from a metal such as Mg, Si, Ca, Al, Zn, Pb, etc. and oXides 
thereof formed on the substrate for PDP can be made small, 
and roughening, crack, etc. can be inhibited. 

[0055] The acid treatment can be carried out by using a 
solution (an acid solution) (the concentration of the acid is 
preferably 0.01 to 50% by Weight, more preferably 1 to 10% 
by Weight or so) in Which the above-mentioned acid is 
dissolved in a solvent(Water and/or a solvent), at a solution 
temperature of 10 to 80° C. or so for 1 to 180 minutes or so 
applying thereto the knoWn methods such as spraying, 
dipping by rocking, brushing, scrapping, etc. A pH of the 
acid solution to be used in the acid treatment is preferably 
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made 2 to 7. The pH and the temperature of the acid aqueous 
solution, and the treatment time can be adjusted depending 
on the phosphor pattern precursor and the acid resistance of 
the substrate for the PDP (durability against the acid, Which 
does not deteriorate by the acid). 

[0056] Further, after the acid treatment, a step of Washing 
With Water may be performed. 

[0057] The solvent to be used in the acid solution is not 
particularly limited but the following can be exempli?ed. 

[0058] Examples may include a glycol type solvent such 
as 1,2-diethoxyethane, 1,2-dibutoxyethane, diethylene gly 
col dimethyl ether, diethylene glycol diethyl ether, diethyl 
ene glycol dibutyl ether, 2-(isopentyloxy)ethanol, 2-(iso 
hexyloxy)ethanol, 2-phenoxyethanol, 2-(benZyloxy)ethanol, 
diethylene glycol monobutyl acetate, etc.; an aromatic type 
solvent such as toluene, xylene, ethylbenZene, cumene, 
mesitylene, butylbenZene, p-cymene, diethylbenZene, pen 
tylbenZene, dipentylbenZene, tetraline, pyridine, ot-picoline, 
[3-picoline, y-picoline, 2,4-lutidine, 2,6-lutidine, quinoline, 
etc.; an ester type solvent such as ethyl formate, propyl 
formate, butyl formate, isopropyl formate, pentyl formate, 
methyl acetate, ethyl acetate, propyl acetate, isopropyl 
acetate, butyl acetate, isobutyl acetate, sec-butyl acetate, 
pentyl acetate, isopentyl acetate, sec-hexyl acetate, methyl 
propionate, ethyl propionate, butyl propionate, isopentyl 
propionate, methyl butyrate, ethyl butyrate, butyl butyrate, 
isopentyl butyrate, butyl isobutyrate, ethyl 2-hydroxy-2 
methyl-propionate, methyl isovalerinate, isopentyl isov 
alerinate, methyl benZoate, ethyl benZoate, propyl benZoate, 
butyl benZoate, isopentyl benZoate, 2-ethylbutyl acetate, 
2-ethylhexyl acetate, cyclohexyl acetate, benZyl acetate, 
3-methoxybutyl acetate, 3-methyl-3-methoxymethoxybutyl 
acetate, y-butyrolactone, ethylene glycol monolauric acid 
ester, ethylene glycol monomyristic acid ester, ethylene 
glycol monopalmitic acid ester, ethylene glycol monomar 
garic acid ester, ethylene glycol monostearic acid ester, 
glycerine triacetate, glycerine monobutyrate, diethyl carbon 
ate, butyl lactate, pentyl lactate, 2-ethoxyethyl acetate, 2-bu 
toxyethyl acetate, methyl acetoacetate, ethyl acetoacetate, 
etc.; a ketone type solvent such as cyclopentanone, cyclo 
hexanone, methylcyclohexanone, acetophenone, camphor, 
2-pentanone, 3-pentanone, 2-hexanone, methyl isobutyl 
ketone, 2-pentanone, 4-heptanone diisobutyl ketone, aceto 
nylacetone, etc.; an alcohol type solvent such as 1-butanol, 
2-butanol, isobutyl alcohol, 1-pentanol, 2-pentanol, 3-pen 
tanol, 2-methyl-1-butanol, isopentyl alcohol, tert-pentyl 
alcohol, 3-methyl-2-butanol, neopentyl alcohol, 1-hexanol, 
2-methyl-1-pentanol, 4-methyl-2-pentanol, 2-ethyl-1-bu 
tanol, 1-heptanol, 2-heptanol, 3-heptanol, 1-octanol, 2-oc 
tanol, 2-ethyl-1-hexanol, 1-nonanol, 3,5,5-trimethyl-1-hex 
anol, 1-decanol, 1-undecanol, 1-dodecanol, benZylalcohol, 
cyclohexanol, 1-methylcyclohexanol, 2-methylcyclohex 
anol, 3-methylcyclohexanol, 4-methylcyclohexanol, 1,2-bu 
tanediol, 2-ethyl-1,3-hexanediol, etc.; an ether type solvent 
such as diethyl ether, dipropyl ether, diisopropyl ether, 
dibutyl ether, dihexyl ether, anisol, phenetol, butylphenyl 
ether, pentylphenyl ether, methoxytoluene, benZylethyl 
ether, diphenyl ether, dibenZyl ether, veratrol, propylene 
oxide, dioxane, trioxane, tetrahydrofuran, tetrahydropyran, 
cineole, etc. 

[0059] These solvents may be used singly or in combina 
tion of tWo or more. 
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[0060] In the present invention, When a pattern is formed 
by using an alkali developer (a developer containing an 
alkali metal or an alkaline earth metal) to effect Wet devel 
opment by the photolithography method, the alkali metal or 
the alkaline earth metal remains in the pattern after devel 
opment so that the acid treatment is effectively carried out to 
remove these metals. 

[0061] As the above alkali developer, there may be men 
tioned a solution in Which an alkali hydroxide (hydroxide of 
lithium, sodium or potassium, etc.), an alkali carbonate 
(carbonate or bicarbonate of lithium, sodium or potassium, 
etc.), an alkali metal phosphate (potassium phosphate, 
sodium phosphate, etc.), an alkali metal pyrophosphate 
(sodium pyrophosphate, potassium pyrophosphate, etc.), 
etc. is/are dissolved in a solvent, and of these, preferred is a 
solution in Which sodium carbonate, potassium carbonate, 
etc. is/are dissolved in a solvent (Water and/or a solvent). 
The solvent is preferably Water in the points that it is 
harmless to environment and the Waste solution can be 
easily treated. 

[0062] A pH of the alkali developer to be used in the 
development is preferably 9 to 11, and the temperature of the 
same can be adjusted depending on developability of a 
photosensitive resin composition containing a phosphor. 

[0063] Also, to the alkali developer, a surfactant, a 
deforming agent, and a small amount of a solvent Which 
accelerates the development may be added. 

[0064] Components for constituting the photosensitive 
resin composition containing a phosphor of the present 
invention are not particularly limited and can be constituted 
by a photosensitive resin composition generally used for the 
photo-lithographic method. In the points of photosensitivity 
and Workability, those containing (a) a ?lm-forming prop 
erty-providing polymer, (b) a photopolymeriZable unsatur 
ated compound having an ethylenic unsaturated group, (c) a 
photopolymeriZation initiator and (d) a phosphor as 
described in Japanese Provisional Patent Publication No. 
265906/1997 are preferred. 

[0065] In order to realiZe development of the photosensi 
tive resin composition containing a phosphor of the present 
invention by various kinds of developers, a content of a 
carboxyl group (Which can be regulated by an acid value 
(mg KOH/g)) of the ?lm-forming property-providing poly 
mer can be optionally controlled. 

[0066] For example, When development is carried out by 
using an organic alkali developer, the acid value is prefer 
ably made 90 to 260. If the acid value is less than 90, 
development is tend to be difficult, While if it exceeds 260, 
developer resistance (a property in Which a portion Which 
becomes a remaining pattern Without removing by the 
development is not removed by the developer) is tend to be 
loWered. 

[0067] When development is carried out by using an alkali 
developer or by using Water, the acid value is preferably 
made 16 to 260. If the acid value is less than 16, develop 
ment is tend to be difficult, While if it exceeds 260, developer 
resistance is tend to be loWered. 

[0068] When development is carried out by using an 
emulsion developer comprising Water and a solvent (pref 
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erably one or more solvents Which do not dissolve in Water), 
the ?lm-forming property-providing polymer may not have 
a carboxyl group. 

[0069] As the above-mentioned phosphor (d), the above 
mentioned phosphor (B) may be mentioned. 

[0070] A formulation amount of the above-mentioned 
component (a) is preferably 10 to 90 parts by Weight, more 
preferably 20 to 80 parts by Weight based on the total Weight 
of the component (a) and the component (b) being made 100 
parts by Weight. If the amount is less than 10 parts by Weight, 
When it is supplied in a roll state as a photosensitive element, 
the photosensitive resin composition containing a phosphor 
is ooZed out from the edge portion of the roll (hereinafter 
referred to this phenomenon as “edge fusion”) so that the roll 
can hardly be dispatched When laminating the photosensitive 
element, and the ooZed out portion is partially excessively 
buried in the space of the substrate for PDP Whereby causing 
the problem that a production yield is remarkably loWered, 
etc. or there is a tendency of loWering in ?lm-forming 
property. If it exceeds 90 parts by Weight, sensitivity is tend 
to be insufficient. 

[0071] A formulation amount of the above-mentioned 
component (b) is preferably 10 to 90 parts by Weight, more 
preferably 20 to 80 parts by Weight based on the total Weight 
of the component (a) and the component (b) being made 100 
parts by Weight. If the amount is less than 10 parts by Weight, 
sensitivity of the photosensitive resin composition contain 
ing a phosphor tend to be insufficient, While if it exceeds 90 
parts by Weight, the photocured product is tend to be brittle, 
and When a photosensitive element is made, the photosen 
sitive resin composition containing a phosphor is ooZed out 
from the edge portion due to its ?uidity or a ?lm-forming 
property is tend to be loWered. 

[0072] A formulation amount of the above-mentioned 
component (c) is preferably 0.01 to 30 parts by Weight, more 
preferably 0.1 to 20 parts by Weight based on the total Weight 
of the component (a) and the component (b) being made 100 
parts by Weight. If the amount is less than 0.01 part by 
Weight, sensitivity of the photosensitive resin composition 
containing a phosphor tend to be insufficient, While if it 
exceeds 30 parts by Weight, absorption of an active light at 
the exposed surface of the photosensitive resin composition 
containing a phosphor is increased Whereby photocuring at 
the inner portion is tend to be insufficient. 

[0073] A formulation amount of the above-mentioned 
component (d) is preferably 10 to 500 parts by Weight, more 
preferably 10 to 400 parts by Weight, particularly preferably 
10 to 300 parts by Weight, most preferably 50 to 250 parts 
by Weight based on the total Weight of the component (a), the 
component (b) and the component (c) being made 100 parts 
by Weight. If the amount is less than 10 parts by Weight, 
When it is emitted as a PDP, an emission efficiency is tend 
to be loWered, While if it exceeds 500 parts by Weight, When 
it is made as a photosensitive element, a ?lm-forming 
property or ?exibility is tend to be loWered. 

[0074] In the present invention, in the photolithographic 
method, When Wet development is carried out to form a 
phosphor pattern precursor, a method of subjecting to Wet 
development using an organic alkali developer is effective. 

[0075] As the above-mentioned organic alkali developer, 
there may be mentioned a solution in Which an organic alkali 
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is dissolved in Water, a solution in Which an organic alkali 
is dissolved in a solvent or a solution in Which an organic 
alkali is dissolved in a mixture of Water and a solvent. As the 
organic alkali, there may be mentioned an aliphatic amine, 
an aromatic amine, tetraalkyl ammonium hydroxide, etc. 

[0076] As the above-mentioned aliphatic amine, examples 
may include, for example, methylamine, ethylamine, pro 
pylamine, isopropylamine, butylamine, isobutylamine, sec 
butylamine, tert-butylamine, 1,4-butanediamine, cyclohexy 
lamine, 1,6-hexanediamine, hexylamine, benZylamine, 
phenylethylamine, 2-amino-2-hydroxymethyl-1,3-pro 
panediol, 1,3-diamino-propanol-2-morpholine, dimethy 
lamine, diethylamine, dipropylamine, N-methylamine, tri 
methylamine, triethylamine, tripropylamine, N,N 
dimethylamine, N,N-dimethylethyleneamine, ethanolamine, 
diethanolamine, triethanolamine, tris(hydroxymethyl)m 
ethylamine, dimethylamine, ethylenediamine, diethylenetri 
amine, etc. 

[0077] As the above-mentioned aromaticamine, there may 
be mentioned aniline, dimethylaniline, toluidine, phenylene 
diamine, anisidine, etc. 

[0078] Speci?c tetraalkylammonium hydroxide may 
include tetramethylammonium hydroxide, tetraethylammo 
nium hydroxide, tetrabutylammonium hydroxide, benZyltri 
methylammonium hydroxide, benZyltriethylammonium 
hydroxide, benZyltributylammonium hydroxide, etc. 

[0079] These organic amines may be used singly or in 
combination of tWo or more. 

[0080] Among these, tetramethylammonium hydroxide, 
tetraethylammonium hydroxide, tetrabutylammonium 
hydroxide, etc. are preferably used. 

[0081] In addition to the above-mentioned developers, a 
solution in Which ammonium hydroxide is dissolved in 
Water, a solution in Which ammonium hydroxide is dissolved 
in a solvent, or a solution in Which ammonium hydroxide is 
dissolved in a mixed solution of Water and a solvent may by 
used. 

[0082] ApH of the organic alkali developer to be used in 
the development is preferably made 9 to 11. The content of 
the organic alkali is preferably 0.01 to 15% by Weight based 
on the total Weight of the organic developer in vieW of 
developability. Also, the temperature of the same can be 
adjusted depending on developability of a photosensitive 
resin composition containing a phosphor. 

[0083] Also, to the organic alkali developer, a surfactant, 
a deforming agent, and a small amount of a solvent Which 
accelerates the development may be added. 

[0084] As the above-mentioned solvent, there may be 
mentioned, for example, acetone alcohol, acetone, ethyl 
acetate, an alkoxy ethanol 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, dipropylene glycol 
monomethyl ether, dipropylene glycol monopropyl ether, 
3-methyl-3-methoxybutylacetate, 1,1,1-trichloroethane, 
N-methyl-2-pyrrolidone, N,N-dimethylformamide, cyclo 
hexanone, methyl isobutyl ketone, y-butyrolactone, etc. 
These solvents may be used singly or in combination of tWo 
or more. 
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[0085] In the present invention, in vieW of workability, an 
emulsion developer containing Water and a solvent may be 
used in place of the above-mentioned organic alkali devel 
oper. 

[0086] The emulsion developer is preferably mixed With at 
least one kind of a surfactant (hereinafter referred to “sur 
factants”) depending on necessity and further at least one 
kind of a polymeriZation inhibitor depending on necessity. 

[0087] The mixing ratio of the respective components is 
preferably (1) 1 to 99% by Weight of Water, (2) 1 to 99% by 
Weight of a solvent and (3) 0 to 30% by Weight of a 
surfactant, more preferably (1) 10 to 80% by Weight of 
Water, (2) 20 to 90% by Weight of a solvent and (3) 0 to 30% 
by Weight of a surfactant, particularly preferably (1) 10 to 
70% by Weight of Water, (2) 30 to 85% by Weight of a 
solvent and (3) 0 to 20% by Weight of a surfactant. If the 
mixing ratio of Water is less than 1% by Weight or the mixing 
ratio of the solvent exceeds 99% by Weight, in?ammability, 
toxicity and sWellability are tend to be increased. If the 
mixing ratio of Water exceeds 99% by Weight or the mixing 
ratio of the solvent is less than 1% by Weight, lipophilic 
property and developability are tend to be impaired. When 
the mixing ratio of the surfactant exceeds 30% by Weight, 
emulsion cannot be formed and the liquid is tend to become 
a uniform solution. 

[0088] Particularly preferred solvent to be used in the 
emulsion developer may include the above-mentioned gly 
col type solvent, aromatic type solvent, ester type solvent, 
ketone type solvent, alcohol type solvent and ether type 
solvent. 

[0089] As the solvent to be used in the emulsion devel 
oper, those having 4 to 30 carbon atoms and a boiling point 
of 60 to 350° C. are preferred and those having 4 to 20 
carbon atoms and a boiling point of 60 to 280° C. are more 
preferred. Any solvents in Which the carbon number or the 
boiling point is out of the above range involve the problem 
that developability is tend to be loWered. 

[0090] In vieW of developability, solubility of Water in a 
solvent (at the temperature of the developer When develop 
ment is carried out) is preferably 30% by Weight or less 
and/or solubility of a solvent in Water at the temperature 
When it is used is preferably 30% by Weight or less. 

[0091] The above-mentioned surfactant preferably has a 
total carbon number of a hydrophobic organic group(s) is 8 
to 50, more preferably 12 to 25. In the total carbon number 
of the hydrophobic organic group, carbons of an organic 
group having hydrophilic property such as a polyoxyethyl 
ene group are not included. 

[0092] As the above-mentioned surfactant, there may be 
speci?cally mentioned (1) anionic surfactants such as salts 
of alkylbenZenesulfonic acid derivatives, alkylnaphthalene 
sulfonic acid derivatives or alkylsulfosuccinic acid deriva 
tives each having hydrophobic alkyl chain With the total 
carbon number of 8 to 30, or a mixture thereof; (2) cationic 
surfactants such as quaternary ammonium salts having the 
total carbon number of 8 to 50, or a mixture thereof; and (3) 
nonionic surfactants such as polyoxyethylene aliphatic acid 
esters, polyoxyethylenesorbitane aliphatic acid ester, poly 
oxyethylene alkyl ether, polyoxyethylene alkyl aryl ether or 
a mixture thereof. Among these surfactants, at least one 
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selected from the above surfactants and having an HLB 
(hydrophilic-lipophilic balance) value Within the range of 
2.8 to 50 is preferably used. 

[0093] The anionic surfactants preferably have a hydro 
phobic alkyl chain With the total carbon number Within the 
range of 10 to 20, more preferably 12 to 20. Also, as a pair 
ion, a quaternary ammonium is preferred. 

[0094] As the quaternary ammonium salt suitably used as 
the cationic surfactants, among the range of the total carbon 
number as mentioned above, those having 9 to 25 are 
particularly excellent. As a pair anion, a sulfonic acid ion, an 
organic sulfonic acid ion, a halogen ion, a phosphoric acid 
ion, an organic phosphoric acid ion, etc. are suitable. As the 
nonionic surfactants, those having a polyoxyethylene group 
are preferred and those in Which a polymeriZation degree of 
the polyoxyethylene is in the range of 2 to 100 are more 
preferred. In the above-mentioned total number of carbon 
atoms of the hydrophobic alkyl chain in the above-men 
tioned anionic surfactant, the carbon atoms Which constitute 
an aromatic nucleus are not contained, and the HLB value is 
calculated from the Davis method. 

[0095] As the above-mentioned polymeriZation inhibitor, 
speci?c examples may include hydroquinone, hydroquinone 
monomethyl ether, benZoquinone, pyrogallol, chatechol, 
chatechol amine, derivatives thereof, etc., and they may be 
used singly or in combination of tWo or more. 

[0096] In the folloWing, one example of a process for 
preparing the phosphor pattern of the present invention is 
explained by referring to FIG. 1. FIG. 1 is a schematic vieW 
shoWing respective steps of one example of a process for 
preparing the phosphor pattern of the present invention, and 
the reference numeral 1 is a substrate, 2 is a barrier rib, 5 is 
a photosensitive resin composition, 5‘ is a photosensitive 
resin composition after photocuring, 6 is an embedding 
layer, 8 is a photomask, 9 is an active light and 10 is a 
phosphor pattern. 

[0097] The phosphor pattern of the present invention can 
be prepared by performing at least (I) a step of forming a 
photosensitive resin composition layer containing a phos 
phor on a substrate having an unevenness, (II) a step of 
imageWisely irradiating an active light to the photosensitive 
resin composition layer containing a phosphor, (III) a step of 
selectively removing by development the photosensitive 
resin composition layer containing a phosphor subjected to 
imageWisely irradiated by an active light by development to 
form a pattern, and (IV) a step of forming a phosphor pattern 
by removing unnecessary portion from the above-mentioned 
phosphor pattern precursor by calcination. 

[0098] (I) Step of forming photosensitive resin composi 
tion layer containing phosphor on a substrate having 
unevenness 

[0099] The photosensitive resin composition layer con 
taining a phosphor is formed on the uneven surface of a 
substrate having unevenness by using a liquid state or 
photosensitive element. As a method for forming the layer, 
it is not particularly limited, and there may be mentioned, for 
example, the method in Which a liquid state paste obtained 
by uniformly dissolving or dispersing respective compo 
nents constituting the photosensitive resin composition layer 
containing a phosphor as mentioned above in a solvent 
Which can dissolve or disperse the components is directly 
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coated on the uneven surface and dried; the method in Which 
the photosensitive resin composition layer is formed on the 
uneven surface by using a photosensitive element having the 
photosensitive resin composition layer containing a phos 
phor as mentioned above; etc. 

[0100] As the substrate having unevenness in the present 
invention, a substrate for a plasma display panel (a substrate 
for PDP) to Which barrier ribs are formed, etc. may be 
mentioned. 

[0101] In FIG. 2 and FIG. 3, one example of the sche 
matic vieW of a substrate for PDP in Which barrier ribs are 
formed is shoWn, respectively. The barrier rib generally has 
a height of 20 to 500 pm and a Width of 20 to 200 pm. In 
FIG. 2 and FIG. 3, 3 is a lattice-shaped discharge space, and 
4 is a striped discharge space. The shape of a discharge space 
surrounded With the barrier ribs is not particularly limited 
and may be lattice-shaped, striped, honeycomb-shaped, tri 
angular or elliptical. In general, a lattice-shaped or striped 
discharge space as shoWn in FIG. 2 or FIG. 3 is formed. 

[0102] In FIG. 2 and FIG. 3, on a substrate 1, barrier ribs 
2 are formed, and in FIG. 2, a lattice-shaped discharge space 
3 is formed and in FIG. 3, a striped discharge space 4 is 
formed. 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. 2, the longitudinal and 
lateral lengths are 50 pm to 1 mm, and in the striped 
discharge space as shoWn in FIG. 3, the interval is 30 pm to 
1 mm. 

[0103] (II) Step of irradiating active light imageWisely to 
photosensitive resin composition layer containing phosphor 

[0104] The state of irradiating an active light 9 image 
Wisely is shoWn in FIG. 1 (II). In FIG. 1 (II), as a method 
for imageWisely irradiating the active light 9, there may be 
mentioned a method in Which the active light 9 is image 
Wisely irradiated through a photomask 8 such as a negative 
?lm, a positive ?lm, etc. placed on or above the photosen 
sitive resin composition 5 containing a phosphor in the state 
as shoWn in FIG. 1 

[0105] As the active light, there may be preferably used 
light generated from a knoWn active light source, for 
example, a light generated from carbon arc, mercury vapor 
arc, xenon arc and others. 

[0106] (III) Step of forming pattern by selectively remov 
ing photosensitive resin composition layer containing phos 
phor to Which active light is imageWisely irradiated by 
development 
[0107] The state in Which an unnecessary portion is 
removed by development is shoWn in FIG. 1 (III). In FIG. 
1 (III), 5‘ is a photosensitive resin composition containing a 
phosphor after photocuring. 

[0108] In FIG. 1 (III), as the development method, there 
may be mentioned, for example, a method in Which, after the 
state shoWn in FIG. 1 (II), When a support ?lm exist on or 
above the photosensitive resin composition 5 containing a 
phosphor, the support ?lm is removed and then development 
is carried out by using a developer by the conventionally 
knoWn method such as spraying, dipping by rocking, blush 
ing, scrapping, etc. to remove the unnecessary portion. 

[0109] When an alkali developer is used as the developing 
solution, the resulting pattern is subjected to an acid treat 
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ment after development. When an organic alkali developer 
or an emulsion developer is used as a developer, it is not 
particularly required to effect the acid treatment to the 
resulting pattern. 

[0110] (IV) Step of forming phosphor pattern by removing 
unnecessary portion from the above-mentioned phosphor 
pattern precursor by calcination 

[0111] The state in Which a phosphor pattern is formed, 
Which is after removing an unnecessary portion by calcina 
tion, is shoWn in FIG. 1 (IV). In FIG. (IV), the reference 
numeral 10 is a phosphor pattern. 

[0112] In FIG. 1 (IV), the calcination method is not 
particularly limited, and a phosphor pattern can be formed 
by removing an unnecessary portion other than the phosphor 
and binder by applying the conventionally knoWn method. 

[0113] At the time of calcination, the maximum calcina 
tion temperature is preferably 350 to 800°C, more prefer 
ably 400 to 600° C. The calcination maintaining time at the 
calcination temperature is preferably 3 to 120 minutes, more 
preferably 5 to 90 minutes. The temperature raising rate at 
this time is preferably 0.5 to 50° C./min, more preferably 1 
to 45° C./min. Also, during the temperature range of 350 to 
450° C. Which is before reaching to the maximum calcina 
tion temperature, a step of retaining the temperature may be 
provided, and the retaining time is preferably 5 to 100 
minutes. 

[0114] The back plate for the plasma display panel of the 
present invention comprises the phosphor pattern obtained 
as mentioned above on the substrate for the plasma display 
panel. 

[0115] In the folloWing, a back plate for a plasma display 
panel is explained by referring to FIG. 4. FIG. 4 is a 
schematic draWing shoWing one example of a plasma dis 
play panel (PDP), and in FIG. 4, the reference numeral 1 is 
a substrate, 2 is a barrier rib, 4 is a striped discharge space, 
10 is a phosphor pattern, 11 is an electrode for address, 12 
is a protective ?lm, 13 is a dielectric layer, 14 is an electrode 
for display, and 15 is a substrate for a front plate. 

[0116] In FIG. 4, the bottom portion including the sub 
strate 1, barrier ribs 2, phosphor pattern 10 and electrode for 
address 11 is a back plate for PDP, and the upper portion 
including the protective ?lm 12, dielectric layer 13, elec 
trode for display 14 and substrate for the front plate is a front 
plate for PDP. 

[0117] PDP can be classi?ed into AC (alternating current) 
type PDP, DC (direct current) type PDP, etc. in the point of 
voltage applying system, and the schematic draWing of FIG. 
4 shoWn as one example is an AC type PDP. 

[0118] The process for producing the phosphor pattern and 
the photosensitive element of the present invention can be 
applied to a self-emission type display such as a ?eld 
emission display (FED), an electroluminescense display 
(ELD), etc. 

EXAMPLES 

[0119] In the folloWing, the present invention is explained 
by referring to Examples. 
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Preparation example 1 
[0120] (Preparation of Solution (d-1) of ?lm property 
providing polymer) 
[0121] In a ?ask provided With a stirrer, a re?ux con 
denser, an inactive gas inlet tube and a thermometer Was 
charged a mixed solvent 0) shoWn in Table 1, and the 
temperature of the solvent Was raised to 80° C. under 
nitrogen atmosphere, and While maintaining the reaction 
temperature at 80° C.:2° C., a mixed solution Q) of a 
material shoWn in Table 1 Was uniformly added dropWise. 
After dropWise addition, stirring Was continued at 80° C.:2° 
C. for 6 hours to obtain Solution (d-1) (solid content: 45.5% 
by Weight) of a ?lm property providing polymer having a 
Weight average molecular Weight of 80,000 and an acid 
value of 130 mgKOH/g. 

TABLE 1 

Formulation 
Material amount 

Q) Ethylene glycol 70 parts by 
monomethyl ether Weight 
Toluene 50 parts by 

Weight 
@ Methacrylic acid 20 parts by 

Weight 
Methyl methacrylate 55 parts by 

Weight 
Ethyl acrylate 15 parts by 

Weight 
n-Butyl methacrylate 10 parts by 

Weight 
2,2—Azobis(isobutyro- 0.5 parts by 
nitrile) Weight 

Preparation example 2 
[0122] (Preparation of Solution (D-1) for photosensitive 
resin composition layer containing phosphor) 

[0123] The materials shoWn in Table 2 Were mixed for 15 
minutes by using a stirrer to prepare Solution (D-1) for a 
photosensitive resin composition layer containing a phos 
phor. 

TABLE 2 

Material Formulated amount 

Solution (d-1) of ?lm property providing 
polymer obtained in Preparation example 1 

132 parts by Weight 
(solid content: 
60 parts by Weight) 

Polypropylene glycol dimethacrylate 40 parts by Weight 
(average number of propylene oxide: 12) 
2-Benzyl-2-dimethylamino-1-(4-morpholino 
phenyl)—butanone—1 
BaMgAl14O23: Eu2+ (Blue phosphor) 
Methyl ethyl ketone 

1 parts by Weight 

110 parts by Weight 
30 parts by Weight 

[0124] Solution (D-1) for a photosensitive resin composi 
tion layer containing a phosphor obtained in Preparation 
example 2 Was uniformly coated on the surface of a poly 
ethylenetere-phthalate ?lm With a thickness of 20 pm, and 
dried With a hot air convection type drier at 110° C. for 10 
minutes to remove the solvent Whereby a photosensitive 
resin material containing phosphor Was formed. The thick 
ness of the resulting photosensitive resin material containing 
phosphors Was 50 pm. 
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[0125] Then, on the photosensitive resin material contain 
ing phosphors, a polyethylene ?lm With a thickness of 25 pm 
Was further laminated as a cover ?lm to prepare a photo 
sensitive element 

Preparation example 3 

[0126] (Preparation of Solution (D-2) for photosensitive 
resin composition containing phosphor) 

[0127] In Preparation example 2, the same procedure Was 
repeated except for changing the materials shoWn in Table 2 
With those shoWn in Table 3, to prepare Solution (D-2) for 
a photosensitive resin composition containing a phosphor. 

TABLE 3 

Material Formulated amount 

Solution (d-1) of ?lm property providing 
polymer obtained in Preparation example 1 

132 parts by Weight 
(solid content: 
60 parts by Weight) 

Polypropylene glycol dimethacrylate 40 parts by Weight 
(average number of propylene oxide: 12) 
2-Benzyl-2-dimethylamino-1-(4-morpholino 
phenyl)—butanone—1 
Zn2SiO4: Mn (Green phosphor) 
Malonic acid 
Methyl ethyl ketone 

2 parts by Weight 

120 parts by Weight 
0.3 part by Weight 
30 parts by Weight 

[0128] Solution (D-2) for a photosensitive resin composi 
tion layer containing a phosphor obtained in Preparation 
example 3 Was uniformly coated on the surface of a poly 
ethyleneterephthalate ?lm With a thickness of 20 pm, and 
dried With a hot air convection type drier at 110° C. for 10 
minutes to remove the solvent Whereby a photosensitive 
resin material containing phosphor Was formed. The thick 
ness of the resulting photosensitive resin material containing 
phosphors Was 50 pm. 

[0129] Then, on the photosensitive resin material contain 
ing phosphors, a polyethylene ?lm With a thickness of 25 pm 
Was further laminated as a cover ?lm to prepare a photo 

sensitive element (ii). 

Preparation example 4 

[0130] (Preparation of Solution (D-3) for photosensitive 
resin composition containing phosphor) 

[0131] In Preparation example 2, the same procedure Was 
repeated except for changing the materials shoWn in Table 2 
With those shoWn in Table 4, to prepare Solution (D-3) for 
a photosensitive resin composition containing a phosphor. 

TABLE 4 

Material Formulated amount 

Solution (d-1) of ?lm property providing 
polymer obtained in Preparation example 1 

132 parts by Weight 
(solid content: 
60 parts by Weight) 

Polypropylene glycol dimethacrylate 40 parts by Weight 
(average number of propylene oxide: 12) 
2-Benzyl-2-dimethylamino-1-(4-morpholino 
phenyl)—butanone—1 
(Y,Gd)BO3: Eu (Red phosphor) 
Methyl ethyl ketone 

1 parts by Weight 

212 parts by Weight 
30 parts by Weight 
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[0132] Solution (D-3) for a photosensitive resin composi 
tion layer containing a phosphor obtained in Preparation 
example 4 Was uniformly coated on the surface of a poly 
ethyleneterephthalate ?lm With a thickness of 20 pm, and 
dried With a hot air convection type drier at 110° C. for 10 
minutes to remove the solvent Whereby a photosensitive 
resin material containing phosphor Was formed. The thick 
ness of the resulting photosensitive resin material containing 
phosphors Was 50 pm. 

[0133] Then, on the photosensitive resin material contain 
ing phosphors, a polyethylene ?lm With a thickness of 25 pm 
Was further laminated as a cover ?lm to prepare a photo 

sensitive element (iii). 

Preparation example 5 

[0134] At the side at Which barrier ribs are formed on a 
substrate for PDP (stripe shaped barrier ribs, opening Width 
betWeen barrier ribs: 140 pm, Width of barrier ribs: 70 pm, 
and a height of barrier ribs: 140 pm), the photosensitive 
element obtained in Preparation example 2 Was laminated 
by peeling off the polyethylene ?lm by using a vacuum 
laminater (available from Hitachi Chemical Co., Ltd., trade 
name: VLM-l Type) at a heat shoe temperature of 30° C., a 
laminating rate of 1.5 m/min, a pressure of 4000 Pa or less 
and an adhering pressure (cylinder pressure) of 5><104 Pa 
(since a substrate With a thickness of 3 mm, and a length of 
10 cm and a Width of 10 cm Was used, a line pressure at this 
time Was 2.4><103 N/m). 

[0135] Next, the polyethylene terephthalate ?lm of the 
photosensitive element at the side Which is not in contact 
With the barrier ribs Was peeled off. On the photosensitive 
layer containing a phosphor, an embedding layer comprising 
a polyethylene terephthalate ?lm With a ?lm thickness of 
100 pm (Vicat softening point: 82 to 100° C.) Was contacted 
and pressed by using a laminater (available from Hitachi 
Chemical Co., Ltd., trade name: HLM-3000 Type) at a 
laminating temperature of 70° C., a laminating rate of 0.5 
m/min and an adhering pressure (cylinder pressure) of 4><105 
Pa (since a substrate With a thickness of 3 mm, and a length 
of 10 cm and a Width of 10 cm Was used, a line pressure at 
this time Was 98x103 N/m) to press the embedding layer 
Whereby the photosensitive resin composition containing a 
phosphor and the embedding layer Were embedded in the 
space surrounded by the barrier rib Wall surfaces and the 
bottom surface of the substrate. 

[0136] Then, an adhesive tape Was adhered to the poly 
ethylene ?lm With a thickness of 100 pm Which is an 
embedding layer and the embedding layer Was physically 
peeled off. 

[0137] Next, to the surface of the photosensitive element 
(i) Which is not in contact With the barrier ribs, a photomask 
for a test is adhered and an active light Was imageWisely 
irradiated With 500 mJ/cm2 by using HMW-590 type expo 
sure machine (trade name, available from ORC Seisakusho) 
to prepare a photocured pattern 

Preparation example 6 

[0138] In the same manner as in Preparation example 5 
except for changing the photosensitive element prepared 
in Preparation example 2 to the photosensitive element (ii) 
prepared in Preparation example 3, a photocured pattern 
Was prepared. 
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Preparation example 7 

[0139] In the same manner as in Preparation example 5 
except for changing the photosensitive element prepared 
in Preparation example 2 to the photosensitive element (iii) 
prepared in Preparation example 4, a photocured pattern (J) 
Was prepared. 

Example 1 

[0140] The above-mentioned pattern (G) Was subjected to 
spray development at 30° C. for 70 seconds by using a 1% 
by Weight sodium carbonate aqueous solution, and then 
subjected to dipping by rocking at 30° C. for 10 minutes by 
using a 1% by Weight malonic acid aqueous solution to 
prepare a phosphor pattern precursor (G-l). Then, the phos 
phor pattern precursor (G-l) Was elevated at a temperature 
raising rate of 2° C./sec in an electric furnace and heat 
treatment (calcination) Was carried out at 450° C. for one 
hour to obtain a phosphor pattern (G-l‘). 

[0141] The resulting phosphor pattern (G-l‘) Was scraped 
aWay to make a sample, and the sample (hereinafter merely 
referred to as “phosphor pattern (G-1‘)”) Was examined as 
mentioned beloW (other samples of Examples and Compara 
tive examples are also examined in the same manner). 

[0142] The contents of an alkali metal or an alkaline earth 
metal of the phosphor pattern (G-l‘) Were analyZed by the 
atomic-absorption spectroscopy (ICP) and the results are 
shoWn in Table 4. 

[0143] Also, the phosphor pattern (G-l‘) Was ?lled in a 
concave portion of a stainless plate having the concave 
portion (diameter: 2 cm, depth: 1 Next, by using a 
micro-?uorometer (available from Bunko Keiki Co.), chro 
maticity Was measured. Moreover, a color difference Was 
measured by using an untreated (no operation Was applied) 
blue phosphor as a standard, and the results are shoWn in 
Table 7. At this time, a Wavelength Which excites the 
phosphor pattern Was made 254 nm. 

Comparative example 1 

[0144] In the same manner as in Example 1 except for 
subjecting to acid treatment by using a 1% by Weight 
malonic acid aqueous solution, a phosphor pattern (GG-l‘) 
Was prepared. The contents of an alkali metal or an alkaline 
earth metal of the resulting phosphor pattern (GG-l‘) are 
shoWn in Table 4. Also, chromaticity of the phosphor pattern 
at this time is shoWn in Table 7. Further, a color difference 
Was measured by using an untreated blue phosphor as a 
standard. 

Example 2 

[0145] In the same manner as in Example 1 except for 
replacing a 1% by Weight malonic acid aqueous solution 
With a 5% by Weight benZyltriethylammonium chloride 
aqueous solution, a phosphor pattern (G-2‘) Was prepared. 
The contents of an alkali metal or an alkaline earth metal of 
the resulting phosphor pattern (G-2‘) are shoWn in Table 4. 
Also, chromaticity of the phosphor pattern at this time is 
shoWn in Table 7. Further, a color difference Was measured 
by using an untreated blue phosphor as a standard. 

Example 3 

[0146] In the same manner as in Comparative example 1 
except for replacing a 1% by Weight sodium carbonate 
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aqueous solution With a 1% by Weight tetrarnethylarnrno 
niurn hydroxide aqueous solution and effecting spray devel 
oprnent for 15 second, a phosphor pattern (G-3‘) Was pre 
pared. The contents of an alkali metal or an alkaline earth 
metal of the resulting phosphor pattern (G-3‘) are shoWn in 
Table 4. Also, chrornaticity of the phosphor pattern at this 
time is shoWn in Table 7. Further, a color difference was 
measured by using an untreated blue phosphor as a standard. 

Example 4 

[0147] In the same manner as in Example 3 except for 
replacing a 1% by Weight tetrarnethylarnrnoniurn hydroxide 
aqueous solution With an emulsion liquor cornprising 3-rne 
thyl-3-rnethoxybutyl acetate and Water (20/80 (Weight 
ratio)) and effecting spray development for 100 seconds, a 
phosphor pattern (G-4‘) Was prepared. The contents of an 
alkali metal or an alkaline earth metal of the resulting 
phosphor pattern (G-4‘) are shoWn in Table 4. Also, chro 
rnaticity of the phosphor pattern at this time is shoWn in 
Table 7. Further, a color difference was measured by using 
an untreated blue phosphor as a standard. 

Example 5 

[0148] The above-mentioned pattern Was subjected to 
spray development at 30° C. for 70 seconds by using a 1% 
by Weight sodium carbonate aqueous solution, and then 
subjected to dipping by rocking at 30° C. for 10 minutes by 
using a 1% by Weight rnalonic acid aqueous solution to 
prepare a phosphor pattern precursor (H-1). Then, the phos 
phor pattern precursor (H-1) Was elevated at a temperature 
raising rate of 2° C./sec in an electric furnace and heat 
treatment (calcination) Was carried out at 450° C. for one 
hour to obtain a phosphor pattern (H-1‘). Then, the phosphor 
pattern (H-1‘) was removed from barrier ribs. 

[0149] The contents of an alkali metal or an alkaline earth 
metal of the phosphor pattern (H-1‘) are shoWn in Table 5. 

[0150] Also, the phosphor pattern (H-1‘) Was ?lled in a 
concave portion of a stainless plate having the concave 
portion (diameter: 2 cm, depth: 1 Next, by using a 
lurninorneter (available from Topkon Co.), ernission lurni 
nance of the phosphor pattern (H-1‘) was measured. In the 
same manner, ernission luminance of an untreated green 
phosphor Was also measured. At this time, Wavelengths 
Which excite the phosphor pattern were made 147 nrn, 172 
nrn and 254 nrn. Moreover, a relative ernission lurninance 
(%) of the phosphor pattern (H-1‘) When an emission lurni 
nance of the untreated green phosphor was made 100, and 
the results are shoWn in Table 8 (other Examples and 
Comparative examples were also measured in the same 

manner). 

Cornparative example 2 

[0151] In the same manner as in Example 4 except for 
subjecting to acid treatment by using a 1% by Weight 
rnalonic acid aqueous solution, a phosphor pattern (HH-1‘) 
Was prepared. The contents of an alkali metal or an alkaline 
earth metal of the resulting phosphor pattern (HH-1‘) are 
shoWn in Table 5. Also, a relative ernission lurninance (%) 
of the phosphor pattern (HH-1‘) When the emission lurni 
nance of the untreated green phosphor was made 100 was 
measured and the results are shoWn in Table 8. 
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Example 6 

[0152] In the same manner as in Example 5 except for 
replacing a 1% by Weight rnalonic acid aqueous solution 
With a 5% by Weight benZyltriethylarnrnoniurn chloride 
aqueous solution, a phosphor pattern (H-2‘) Was prepared. 
The contents of an alkali metal or an alkaline earth metal of 
the resulting phosphor pattern (H-2‘) are shoWn in Table 5. 
Also, a relative ernission lurninance (%) of the phosphor 
pattern (H-2‘) When the emission luminance of the untreated 
green phosphor was made 100 was measured and the results 
are shoWn in Table 8. 

Example 7 

[0153] In the same manner as in Comparative example 2 
except for replacing a 1% by Weight sodium carbonate 
aqueous solution With a 1% by Weight tetrarnethylarnrno 
niurn hydroxide aqueous solution and effecting spray devel 
oprnent for 15 second, a phosphor pattern (H-3‘) Was pre 
pared. The contents of an alkali metal or an alkaline earth 
metal of the resulting phosphor pattern (H-3‘) are shoWn in 
Table 5. Also, a relative ernission lurninance (%) of the 
phosphor pattern (H-3‘) When the emission luminance of the 
untreated green phosphor was made 100 was measured and 
the results are shoWn in Table 8. 

Example 8 

[0154] In the same manner as in Example 7 except for 
replacing a 1% by Weight tetrarnethylarnrnoniurn hydroxide 
aqueous solution With an emulsion liquor cornprising 3-rne 
thyl-3-rnethoxybutyl acetate and Water (20/80 (Weight 
ratio)) and effecting spray development for 100 seconds, a 
phosphor pattern (H-4‘) Was prepared. The contents of an 
alkali metal or an alkaline earth metal of the resulting 
phosphor pattern (H-4‘) are shoWn in Table 5. Also, a relative 
ernission lurninance (%) of the phosphor pattern (H-4‘) When 
the emission luminance of the untreated green phosphor was 
made 100 was measured and the results are shoWn in Table 
8. 

Example 9 

[0155] The above-mentioned pattern (J) Was subjected to 
spray development at 30° C. for 70 seconds by using a 1% 
by Weight sodium carbonate aqueous solution, and then 
subjected to dipping by rocking at 30° C. for 10 minutes by 
using a 1% by Weight rnalonic acid aqueous solution to 
prepare a phosphor pattern precursor (J-1). Then, the phos 
phor pattern precursor (J-1) Was elevated at a temperature 
raising rate of 2° C./sec in an electric furnace and heat 
treatment (calcination) Was carried out at 450° C. for one 
hour to obtain a phosphor pattern (J -1‘). Then, the phosphor 
pattern (J-1‘) was removed from barrier ribs. 

[0156] The contents of an alkali metal or an alkaline earth 
metal of the phosphor pattern (J-1‘) are shoWn in Table 6. 

[0157] Also, ernission luminance of the phosphor pattern 
(J -1‘) and that of the untreated red phosphor were measured 
and a relative ernission lurninance (%) of the phosphor 
pattern (J -1‘) When an emission luminance of the untreated 
red phosphor was made 100 Was obtained, and the results are 
shoWn in Table 9. 

Comparative example 3 
[0158] In the same manner as in Example 9 except for 
subjecting to acid treatment by using a 1% by Weight 
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malonic acid aqueous solution, a phosphor pattern (JJ-1‘) [0162] 
Was prepared. The contents of an alkali metal or an alkaline 

earth metal of the resulting phosphor pattern (JJ-1‘) are TABLE 5 
shoWn in Table 6. Also, a relative emission luminance (%) 
of the phosphor pattern (JJ-1‘) When the emission luminance Sodlum Sodlum cofltent 
of the untreated red phosphor Was made 100 Was measured Phosphor Content (mg) (% by Welght) 

and the results are shown in Table 9. Standard Green 0009 00009 

phosphor 
Example 10 Example 5 H-1' 0.4 0.04 

_ Exam le 6 H-Z' 0.3 0.03 
[0159] In the same manner as in Example 9 except for Examgle 7 H_3, O 15 O 015 
replacing a 1% by Weight malonic acid aqueous solution Example 8 H_4, O 1 001 
With a 5% by Weight benZyltriethylammonium chloride Comparative HHJ' 95 95 
aqueous solution, a phosphor pattern (J-2‘) Was prepared. 
The contents of an alkali metal or an alkaline earth metal of 

example 2 

the resulting phosphor pattern (J-2‘) are shoWn in Table 6. 
Also, a relative emission luminance (%) of the phosphor [0163] 
pattern (J -2‘) When the emission luminance of the untreated 
red phosphor Was made 100 Was measured and the results TABLE 6 
are shoWn in Table 9. 

Sodium Sodium content 

Example 11 Phosphor content (mg) (% by Weight) 

_ _ Standard Red 0.001 0.0001 

[0160] In the same manner as in Comparative example 3 phosphor 
except for replacing a 1% by Weight sodium carbonate EXample 9 1'1’ 0-2 0-02 

~ ~ - Example 10 J-Z' 0.1 0.01 
aqueous solution With a 1% by Weight tetramethylammo- Example 11 H, O 1 0 O1 
nium hydroxide aqueous solution and effecting spray devel- Example 12 J_4' 0:1 0:01 
opment for 15 second, a phosphor pattern (J-3‘) Was pre- Comparative 11-1’ 86 8.6 
pared. The contents of an alkali metal or an alkaline earth example 3 

metal of the resulting phosphor pattern (J-3‘) are shoWn in 
Table 6. Also, a relative emission luminance (%) of the 
phosphor pattern (J -3‘) When the emission luminance of the [0164] 
untreated red phosphor Was made 100 Was measured and the 
results are shoWn in Table 9. TABLE 7 

Chromaticity Color 
Example 12 Phosphor CIE regulation difference 

[0161] In the same manner as in Example 7 except for Pattern X Y (AB) 

replacing a 1% by Weight tetramethylammonium hydroxide Standard 1 G, 0147 0058 Standard 
aqueous solution With an emulsion liquor comprising 3-me- Example 1 6-1’ 0.145 0.059 0.003 
thyl-3-methoxybutyl acetate and Water (20/80 (Weight Example 2 6'2’ 9145 0957 0903 

t. d ff t. d 1 t f 100 d Example 3 6-3’ 0.147 0.059 0.002 
ra 10)) an e ec lng spray eve opmen or secon s, a Example 4 G_4, 0145 0060 0005 

phosphor pattern (J-4‘) Was prepared. The contents of an comparative GG-l' 0.150 0.069 0.024 
alkali metal or an alkaline earth metal of the resulting example 1 

phosphor pattern (J -4‘) are shoWn in Table 6. Also, a relative 
emission luminance (%) of the phosphor pattern (J -4‘) When 
the emission luminance of the untreated red phosphor Was [0165] 
made 100 Was measured and the results are shoWn in Table 
9_ TABLE 8 

Relative emission luminance (%) 
TABLE 4 

_ _ Excited Excited Excited 

Sodlum Sodlum Content Phosphor at 147 nm at 172 nm at 254 nm 
Phosphor content (mg) (% by Weight) 

Standard Red 100 100 100 
Standard Blue 0.001 0.0001 phosphor 

PhOVSPhOT Example 5 H-1' 94 92 90 
EXample 1 6-1’ 0-8 0-08 Example 6 H-2' 94 92 91 
EXample 2 6-2’ 0-2 0-02 Example 7 H-3' 94 92 94 
EXample 3 6-3’ 0-1 0-01 Example 8 H-4' 99 100 100 
EXample 4 6-4 0-1 0-01 Comparative HH-1' s4 s9 77 
Comparative GG-1' 97 9.7 example 2 
example 1 
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[0166] 

TABLE 9 

Relative emission luminance (%) 

Excited Excited Excited 
Phosphor at 147 nm at 172 nm at 254 nm 

Standard Red 100 100 100 
phosphor 

Example 9 J-1' 98 100 99 
Example 10 J-2' 100 100 99 
Example 11 J-3' 99 99 100 
Example 12 J-4' 100 98 99 
Comparative 11-1’ 84 81 80 
example 3 

[0167] In Table 4, any alkali metal or alkaline earth metal 
other than sodium was detected. 

[0168] From the results shown in Table 4 and Table 7, it 
can be understood that in Comparative example 1, the 
content of sodium in the phosphor pattern (the content of 
sodium contained in 1 g of the phosphor) exceeds 20 mg, 
chromaticity was markedly changed (it was shown the value 
which exceeds the color difference of 0.010 or more). On the 
other hand, in Examples 1 to 4, when the content of sodium 
in the phosphor pattern (the content of sodium contained in 
1 g of the phosphor) was made 20 mg or less, chromaticity 
of the phosphor after calcination was not changed. 

[0169] From the results shown in Table 5 and Table 8, it 
can be understood that in Examples 5 to 8, the contents of 
sodium in the phosphor pattern (the content of sodium 
contained in 1 g of the phosphor) were made 20 mg or less, 
emission luminances of the phosphors after calcination were 
not lowered as compared with the results of the standard 2. 
However, in Comparative example 2, when the content of 
sodium in the phosphor pattern (the content of sodium 
contained in 1 g of the phosphor) exceeds 20 mg, emission 
luminance of the phosphor after calcination was lowered 
(10% or more based on the standard). 

[0170] From the results shown in Table 6 and Table 9, it 
can be understood that in Examples 9 to 12, the contents of 
sodium in the phosphor pattern (the content of sodium 
contained in 1 g of the phosphor) were made 20 mg or less, 
emission luminances of the phosphors after calcination were 
not lowered as compared with the results of the standard 3. 
However, in Comparative example 3, when the content of 
sodium in the phosphor pattern (the content of sodium 
contained in 1 g of the phosphor) exceeds 20 mg, emission 
luminance of the phosphor after calcination was lowered 
(10% or more based on the standard). 

[0171] According to the process for preparing the phos 
phor pattern of the present invention, a phosphor pattern 
with less change in emission characteristics can be produced 
with good yield. 
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[0172] According to the organic alkali developer or the 
emulsion developer for forming a phosphor pattern of the 
present invention, a phosphor pattern with less change in 
emission characteristics can be produced with good yield. 

[0173] The phosphor pattern of the present invention has 
less change in emission characteristics. 

[0174] The back plate for a plasma display panel of the 
present invention is provided with a phosphor pattern which 
is less change in emmision characteristics. 

1. A phosphor pattern which comprises a calcination 
product of a phosphor pattern precursor containing 

(A) an organic material containing at least one selected 
from the group consisting of an alkali metal and an 
alkaline earth metal; and 

(B) a phosphor wherein an amount of the alkali metal or 
the alkaline earth metal is 2% by weight or less based 
on the amount of (B) the phosphor. 

2. A process for preparing a phosphor pattern which 
comprises the steps of 

preparing a phosphor pattern precursor containing 

(A) an organic material containing at least one selected 
from the group consisting of an alkali metal and an 
alkaline earth metal and 

(B) a phosphor in which an amount of the alkali metal 
or the alkaline earth metal is 2% by weight or less 
based on the amount of (B) the phosphor, and 

calcining the precursor. 
3. Aprocess for preparing a phosphor pattern according to 

claim 1, wherein the phosphor pattern precursor is formed 
by applying the photolithography method carrying out a wet 
development using (C) an alkali developer to a photosensi 
tive resin composition containing a phosphor. 

4. Aprocess for preparing a phosphor pattern according to 
claim 1, wherein the phosphor pattern precursor is formed 
by applying the photolithography method carrying out a wet 
development using an emulsion developer containing water 
and a solvent to a photosensitive resin composition contain 
ing a phosphor. 

5. Aprocess for preparing a phosphor pattern according to 
claim 1, wherein the phosphor pattern precursor is formed 
by applying the photolithography method carrying out a wet 
development using an organic alkali developer to a photo 
sensitive resin composition containing the phosphor. 

6. An organic alkali developer for forming a phosphor 
pattern containing an aliphatic amine, an aromatic amine or 
a tetraalkyl ammonium hydroxide. 

7. An emulsion developer for forming a phosphor pattern 
comprising an emulsion containing water and a solvent. 

8. A back plate for a plasma display panel provided with 
the phosphor pattern according to claim 1 on the substrate 
for the plasma display panel. 

* * * * * 


