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FILM, METHOD FOR FORMING PROTRUDED PORTIONS OF
PLASMA DISPLAY USING THE SAME, AND PLASMA DISPLAY
PABRICATED BY THE METHOD

BACKGROUND OF THE INVENTION

The present invention relates to a f£ilm for
forming protruded portions, to a method for forming
protruded portions on a substrate of a color plasma display
using the film, and to a plasma display fabricated by the
method.

In recent years, in the fields of office
automation as well as audic and video‘technologies, there
has been a growing desire for the coloring of large-size
flat displays. The color plasma display panel
(hereinafter, referred to as color PDP) is one of the
techniques that meet the desire.

The c¢olor PDP comprises a front-side glass
substrate (front side panel), a rear-side glass substrate
(rear side panel), and partition walls that are arranged
therebetween so as to form a large number of cells. On
opposing surfaces of those substrates, - electrodes
respectively corresponding to the cells are formed and

arrayed so as to perpendicularly cross each other. The

PDP conprises a front-side gl ass



20 substrate (front side panel), a rear-side glass substrate (rear
side panel), and partition walls that are arranged t her ebet ween so as
to forma |large nunber of cells. On opposing surfaces of those
substrat es, el ectrodes respectively corresponding to the cells are
formed and 25 arrayed so as to perpendicularly cross each other. The

-2- partition walls are provided regardl ess of whether they are

of the AC or DC discharge type. By restricting the spacing bet ween
the two glass substrates with these parthtion wal | s, an appropriate
di schargi ng gap can be ensured while 5 crosstalk to adjacent cells can be

prevented. Nor rfidt¥cion wallkh@rd pibvided) reghtdl s bhandEhbyPshesohee PDP are
f or med into a striped shape, whereas the partition walls of the DC

type col or PDP off eheckdred DOtddisaharde itypehaBy. réf¥ttiiaringethe spacpagtiti on
wal l's, fluorescent material |layers of three 10 colors, R G and B, are
formed and besihéfweenerthegiwa sglass suhrtirgsed. with SheBea RALAEIPDP, with

a voltage applied . ) ) .
walls, an appropriate discharging gap can be ensured while

5 crosstalk to adjacent cells can be prevented. Normally,
the partition walls of the AC type color PDP are formed
into a striped shape, whereas the partition walls of the DC
type color PDP are formed into a matrix shape. Within the
partition walls, fluorescent material layers of three

10 colors, R, G, and B, are formed and besides inert gas is
enclosed. In such a coloxr PDP, with a voltage applied
between electrodes responsive to an image signal, gas
discharge is effected within desired cells so that the
fluorescent material layeré are caused to emit light, by

15 which a color image is displayed.

This type of color PDP is fabricated in the
following way. First, a front side panel and a rear side
panel are fabricated_by forming various types of protruded
portions, which will serve as electrodes and partition

20 walls or the like, on glass substrates. The two panels are
opposed to each other and sealed at their peripheries, and
then inert gas is enclosed therein. Finally, a control
circuit and chassis are assembled, by which the color PDP
is completed.

25 For fabricating the rear side panel, in the case



bet ween el ectrodes responsive to an inmage signal, gas
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screen printing process _on a glass substrate

Finally, a control circuit and

rSRSaERELYr EIHLREOTPNEOF hEPRSEIngnhe Houses andethet r odes

aéleegt%ro eg' to %]acthOpoa'IezI hgre formed. On top of the
resistors formed, glass pastg_is applied by screen printing
process, by which insulaﬁing layers are formed. 1In these
insulating layers, holes are formed so that cathodes are
exposed at cathode-forming portions of the layers. Metal
paste is filled into the holes by screen printing process,
by which cathodes are formed. With the cathodes formed,
partition walls are formed into a matrix shape around the
cathodes by a plurality of times of screen printing process
or shot blast process. Finally, fluorescent material
layers are formed in spaces surrounded by the partitiom
walls by using screen printing process and shot blast
process.

In the case of the AC type, address electrodes
are formed on a glass substrate by screen printing process,
and then after the electrodes are formed, a glass paste is
applied thereon by screen printing process to form an
insulating layer, and then, partition walls are formed into
a striped shape by screen printing process so that the
address electrodes formed in rows are covered therewith.
Finally, fluorescent material layers are formed between the

partition walls by screen printing process.



5 resistors forned, glass paste is applied by screen printing

process, by which insulating |layers are forned. |In these I nsul ating
l-ayers, holes are fornmed so that cathodes are exposed at

cat hode-form ng portions of the |ayers. Metal paste is filled into the
hol es by screen printing process, 10 by which cathodes are forned. Wth
t he cat hodes forned, partition walls are fornmed into a matri x shape
around the cathodes by a plurality of times of screen printing process
or shot bl ast process. Finally, fluorescent nmaterial | ayers are
formed in spaces surrounded by the parfiﬁibn 15 walls by using screen
printing process and sho ast . rQcess X . In the case
of the AC type, address ‘%ﬁf ?8??‘6&%%‘1 abgvgar:gx Fg?r%%%ﬁagl%?@gsoc&%g?rat e by
screen printin ﬁ%?& fhe, el gygﬁ- med, a
gl ass paste is%ﬂgggiggiﬁnipgd %}filreg%‘?\ yfé?ﬁ%unl%r?ﬁtﬁgkgggé Ss t:L gﬁ%orm an

i nsul ating | ayeducradd fdiktopa| tdlldc@Rodls| and Busddd,Meg thé Ansulatdrstriped
shape by screen printing process so that the address el ectrodes forned

in rows are covwrmrttuires cof tprotruded Fpoxttions fshabr asceattitdpar wallsayer s
are formed between the 25 partition walls by screen printing process.
5 are formed on the substrate by the screen printing process.
However, when the conductor circuits are formed by the
screen printing process, components within ink would
deviate due to variation with time of the printing ink,
such that electrical properties such as resistance values
10 would vary in different portions. Alsc, when the insulator
structures are formed by the screen printing process,
mechanical properties such as strength and shrinkage factor

would vary in different portions, as an issue.

15 SUMMARY OF THE INVENTION
An object of the present invention is toc provide
a film for forming protruded portions, to a method for
forming protruded portions of a plasma display using the
film, and to a plasma display fabricated by the method
20 which protruded portions are as uniform as possible, by
preventing the components from deviation with time.
In accomplishing these and other objects,
according to a first aspect of the present invention, there
is provided a film for forming protruded portions on a

25 substrate, which is formed by developing into a filmy state



-4- As descri bed above, in the fabricating processes

of color PDPs, the conductor circuits of protruded portions such as
resi stors, electrodes, and buses, or the insul ator structures of
protruded portions such as partition walls 5 are formed on the substrate
by the screen printing process. However, when the conductor circuits
are fornmed by the screen printing process, conponents wi thin ink

woul d deviate due to variation with tine of the printing ink,

such that electrical properties such as resistance values 10 would vary
in different portions. Al so, when the insulator structures are forned

by the screen I pt ] y I gal erl S
strength and sﬁ%ig%%gg Pé@?éﬁfilon cqwggth@Qrgéi%Qé??f§?g§§_§%ﬁgfghs, as an
Issue. 15 QI MMARY ﬁgﬂ'ﬁlz&ygl\girﬁgr,_ Fhotoreactio_n i ohiRel, ghat he
present invention is to provide afilmfor formng protruded portions,
to a nethod forphotorehetivdmaiceedétartrl portions of a plasma display using

t he film and to a plasna display fabricated by the nethod 20 which
protruded portions are .akcearidisgmtas posecond, aggect of pLheempresgnt he
conponent s ;ron1deviation with tine

. ]

invention, there is provided a film for forming protruded
portions on a substrate as defined in the first aspect,
wherein the substrate is a glass substrate toc be used for
a plasma display.
According to a third aspect of the present
10 invention, there is provided a film for forming protruded
portions on a substrate as defined in the first aspect,
wherein the resin composition further comprises
electrically conductive powder. In this case, the
conductor circuits can be prevented from variations in
15 electrical properties.

According to a fourth aspect of the present
invention, there is provided a film for forming protruded
portions on a substrate as defined in the second aspect,
wherein the 7resin composition  further comprises

20 electrically conductive powder.

According to a fifth aspect of the present
invention, there is provided a film for forming protruded
portions on a substrate as defined in the second aspect,
wherein partition walls of the plasma display are formed by

25 the pattern, and the film is an insulating photosensitive



I n acconplishing these and ot her objects, according to a first aspect
of the present invention, there Is provided a filmfor formng -
protruded portions on a 25 substrate, which is formed by devel oping into
a filmy state a resin conposition conprising at | east

gl ass powder, organi ¢ hi gh polynmer binder, photoreaction initiator,
and phot oreacti on accel erator. According to a second
aspect of the present 5 invention, there is provided a filmfor formng
pr ot r uded portions on a substrate as defined in the first aspect,
wherein the substrate is a glass substrafe-to be used for a plasm

di spl ay. . .. According.to a third aspect qf the present 10
i nvention, ther®d S?‘Witg‘éﬁ ‘E'lai Form (‘}rhefB?‘Fﬁ"r’F@"Br‘fﬁﬁt?déﬁ orle o #di ons on

e R D e

conposi tion Aprises - elfectrically € ~powder .
In this case,gr t/@c-seridd Ylaek Opokdd:C WnldS £ 21aP Cofd 'HOLRR! B5%iHE 08T

variations in
silicon dioxide, and a resin composition containing
5 crosslinking organic high polymer binder, photoreaction
initiator, and photoreaction accelerator, and by developing
the mixture into a sheet state on a separate f£ilm.
According to a sixth aspect of the present
invention, there is provided a film for forming protruded

10 portions on a substrate as defined in the second aspect,
wherein electrodes of the plasma display are formed by the
pattern, and the film is a conductive photosensitive resin
f£ilm that will form the electrodes is one formed by mixing
together at least glass powder, a powder containing

15 conductive metal powder composed of silver, and a resin
composition containing crosslinking organic high polymer
binder, photoreaction initiator, and photoreaction
accelerator, and then by developing the mixture into a
sheet state on a separate film.

20 According to a seventh aspect of the present
invention, there is provided a film for forming protruded
portions on a substrate as defined in the second aspect,
wherein an insulating layer of the plasma display are
formed by the pattern, and the film is an insulating

25 photosensitive resin film that will form the insulating



15 electrical properties.

t he present

portions on a substrate as defined in the second aspect,
resin conposition further conprises 20 electrically conductive

powder .

I nvention, there is provided a filmfor form ng protruded
a substrate as  defined in the second aspect,
of the plasma display are fornmed by 25 ;the pattern, and the filmis an

I nsul ati ng photosensitive resin filmthat will formthe

partition vall3a,8-008 M "Rfimed by Rikifigticdgetngetdier alst! g2

According to a fourth aspect of

I nvention, there is provided a filmfor form ng protruded

According to a fifth aspect of the present

cont ai ni ng | ead-Series or zinc-series @glass powder and ?lller
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and phot or eact ifddlarcofeharon, oxnde byprdeidiopn ngioxide, tdngl M xtesininto a
sheet state on a separate film
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composition containing crosslinking organic high polymer
binder, photoreaction initiator, and photoreaction
accelerator, and then by developing the mixture into a
sheet state on a separate film.

According to an eighth aspect'of the present
invention, there is provided a film for forming protruded
portions on a substrate as defined in the second aspect,
wherein fluorescent material layers of the plasma display
are formed by the pattern, and the film is a fluorescent-
material-containing photosensitive resin f£ilm that will
form the fluorescent material layers is one formed by

mixing together at least an ultraviolet-emitting type

. Eluorescent material powder, and a resin composition

containing crosslinking organic high polymer binder,
photoreaction initiator, and photoreaction accelerator, and
by developing the mixture into a sheet state on a separate
film.

In the first to eighth aspects, the components
within the film are fixed in state, wunlikely to be
fluidized. Thus, protruded portions of the most possible
uniformity and of desired configuration can be obtained

with high precision.



According to a sixth aspect of the present I nvention, there is
provided a filmfor formng protruded 10 portions on a substrate as
defined in the second aspect, wherein el ectrodes of the plasna display
are formed by the pattern, and the filmis a conductive photosensitive
resin filmthat will formthe electrodes is one forned by m xing
together at |east glass powder, a powder containing 15 conductive netal
powder conposed of silver, and a resin conposition containing
crosslinking organic high pol yner _bicnder, photoreaction initiator,
and photoreaction accel erator, and then by devel oping the m xture

into a sheet state RR.crd388ar®f €af idikn Zipect of theApPrREEhAI 10 a
sevent h aspect of the present i nvention, there is provided a filmfor

form ng protrudggrentionpaiierenss pRoRidadd at tiettddaso sl Eoireg iprotiedegcond
aspect, wherein an insulating |ayer of the plasnma display are
formed by the pxidtdons emd tsubstrate, $hanmetinad aompyisRig: phot osensitive
resin filmthat will formthe insulating
-7- placing onto the substrate a f£ilm for forming
5 protruded portions, the f£ilm being formed by developing
into a filmy state a resin composition comprising at least
glass powder, organic high polymer binder, photoreaction
initiator, and photoreaction accelerator; and
forming protruded portions of desired
10 configuration on the subétrate through a process that the
film placed on the substrate is exposed and developed with
a pattern.
According to a tenth aspect of the present
invention, there is provided a method for forming protruded
15 ©portions on a substrate, as defined in the ninth aspect,
wherein in placing onto the substrate the £ilm, the
substrate is a glass substrate to be used for a plasma
display. |
According to an 11th aspect of the present
20 invention, there is provided a method for forming protruded
portions on a substrate, as defined in the ninth aspect,
wherein in placing onto the substrate the film, the resin
composition further comprises electrically conductive

powder,

25 According to a 12th aspect of the present



| ayer is one fornmed by m xing together at |east a powder cont ai ni ng
| ead-series or zinc-series glass powder and filler of boron oxide or
silicon dioxide, and a resin conposition containing crosslinking

or gani ¢ hi gh pol yner 5 binder, photoreaction initiator, and

phot or eact i on accel erator, and then by devel oping the m xture into a
sheet state on a separate film According to an eighth
aspect of the present i nvention, there is provided a filmfor formng
protruded 10 portions on a substrate_ag defined in the second aspect,
wherein fluorescent material |ayers of the plasma display are formed
by the pattern,ird@atibr, fuheiFai S5 provi@iEacRdiihod for foRMeid Proteledni ng
phot osensitive resin filmthat wll formthe fluorescent nmateri al

| ayers i s one fpomddnbyonld subistirage} ogetdefiinad ilmasie agenth aspect,
ultraviolet-emtting type fluorescent material powder, and a resin
conposi-tion .wheggaRai nihR) créSini nidomgosteian ¢ BRYRReH| yeompEiager
photoreaction initiator, and photoreaction accel erator, and by

devel opi ng the er?’ie??fzﬁi‘%aprﬁ FORAUREETE HOHEBT o a separ ate 20 film
In the fi rs%t ;o ei ghth aﬁcgc;%gggngt q:eo ??W%nt gspﬁ'ct Wit h‘%& ggegéﬁ 1 are

0
t
fixed in st , unlikely I Zed. us, protrud porti ons of

the nost possi %@ﬁnﬁf%y@&;@mg %r@@fhé& aUfietino@de &0 2b LA HrdB rada be

obt ai ned 25 precisio
portions on a substrate, as defined in the. ninth aspect,

wherein in forming the protruded portions, partition walls

of the plasma display are formed by the patterm, and the

10 film is an insulating photosensitive resin £ilm that will

form the partition walls is one fo;med by mixing together

at least a powder containing lead-series or zinc-series

glass powder and filler of boron oxide or silicon dioxide,

and a resin composition containing crosslinking organic

15 high polymer binder, photoreaction initiator, and

photoreaction accelerator, and by developing the mixture
into a sheet state on a separate film.

According to a 1l4th aspect of the present

invention, there is provided a method for forming protruded

20 portions on a substrate, as defined in the ninth aspect,

wherein in forming the protruded portions, electrodes of

the plasma display are formed by the pattern, and the film

is a conductive photosensitive resin film that will form

the electrodes is one formed by mixing together at least

25 glass powder, a powder containing conductive metal powder



- .8- According to a ninth aspect of the present

invention, there is provided a nmethod for form ng protruded portions
on a substrate, the method conpri sing; pl aci ng onto the
substrate a filmfor formng 5 protruded portions, the film being fornmed
by devel opi ng . into a filmy state a resin conposition conprising at

| east gl ass powder, organic high polynmer binder, photoreaction
initiator, and photoreaction, accelerator; and form ng

pr ot r uded portions of desired 10 _configuration on the substrate

t hrough a process that the filmpld@d on the substrate i s exposed and

ceveloped LN componfaP B! Sifler, 130 3 gptn ASRESHSIA Sl Ry P!
e
gl ass substrat Qntlelbeoﬂ,sednaorphatafeédaon acddlephOyr, and then by
developing the mixture into a sheet state on a separate
5 film.

According to a 15th aspect of the present
invention, there is provided a method for forming protruded
portions on a substrate, as defined in the ninth aspect,
wherein in forming the protruded portions, an insulating

10 layer of the plasma display are formed by the pattern, and
the film is an insulating photosensitive resin film that
will form the insulating layer is one formed by mixing
together at least a powder containing lead-series or zinc-
series glass powder and filler of boron oxide or silicon

15 dioxide, and a resin composition containing crosslinking
‘organic high polymer binder, photoreaction initiator, and
photoreaction accelerator, and then by developing the
mixture into a sheet state on a separate film.

According to a 16th aspect of the present

20 invention, there is provided a method for forming protruded
portions on a substrate, as defined in the ninth aspect,
wherein in forming the protruded portions, fluorescent
material layers of the plasma display are formed by the
pattern, and the film is a fluorescent-material-containing

25 photosensitive resin film that will form the fluorescent



According to an 11th aspect of the present 20 invention, there is

provi ded a nethod for form ng protruded portions on a substrate, as
defined in the ninth aspect, wherein in placing onto the substrate the
film the resin conposition further conprises electrically conductive
powder. 25 According to a 12th aspect of the present

-9- I nvention, there is provided a nethod for form ng protruded
portions on a substrate, as defined i n the tenth aspect, . Wherein

t he resin conmposition  further rlses electrically
conductive powder. 5 Accor to a 13th aspect of the

pr esent r . “;E‘h def n t ruded
portions on a d%%’??'g?gla%%%dgflﬁ%% #’#ngﬁdbﬁ nt Bgs gétﬁé}rgh g\/\ﬁe"?el nin

form ng the prgly udeéamltéta@mc@ﬁrg 'tgbenﬂ\@éféscent ma@éntaliepebaéaa di spl ay
are formed by the pattern, and the Imis an insul ating

phot osensi ti ve andsian fddim tdompordtion contafiaingt beogrinkingnowgahsci s one
formed by m xi ng together
high polymer binder, photoreaction initiator, and
5 photoreaction accelerator, and by developing the mixture
into a sheet state on a separate film.

According to a 17th aspect of the present
invention, there is provided a method for forming protruded
portions on a substrate, as defined in the 13th aspect,

10 wherein in forming the protruded portions, the partition
walls are formed into a striped shape on the substrate.

According to a 18th aspect of the present
invention, there is provided a method for forming protruded
portions on a substra'te, as defined_in the 13th aspect,

15 wherein in forming the protruded portions, the partition
walls are formed into a matrix shape on the substrate.

In the ninth to 18th aspects, the components
within the f£ilm are fixed in state, unlikely to be
fluidized. Thus, protruded portions of the most possible

20 uniformity and of desired configuration can be obtained
with high precision only by exposing the f£ilm to light via
a mask corresponding to the desired configuration.

According to a 19th aspect of the present

invention, there is provided a plasma display fabricated by

25 the method defined in the ninth aspect.



at- | east a powder containing | ead-series or zinc-series gl ass powder

and filler of boron oxide or silicon dioxide, and a resin conposition
cont ai ni ng crosslinking organic 15 high polyner binder, phot or eact i on
initiator, and phot oreaction accel erator, and by devel opi ng the

m xture into a sheet state on a separate film

According to a 14th aspect of the present I nvention, there is provided
a method for formng protruded 20 portions on a substrate, as defined in
t he ninth aspect, wherein in forn ng tthe protruded portions,

el ectrodes of the plasma display are forned by the pattern, and the
film i's a conducti vderainsend t aveowsi Aspédtn bfattid | brbgent t he

el ectrodes is one forned by m xing together at |east 25 glass powder, a
powder cont ai niimgenthouictthere nisst propicledica plasma display fabricated by
- 10 - conposed of silver, and a resin conposition containing

crosslinki ng org&nmethediefdnsdein ihedddth BARASteact i on initiator,
and phot oreacti on aceel erator, -and then by
5 BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features of the
present invention will become clear from the following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying

10 drawings, in which:

Fig. 1 is a partial perspective view of a DC type
PDP obtained in an embodiment of the invention method;

Figs. 2A, 2B, and 2C are schematic sectional
views for explaining the procedure of fabricating the

15 electrode circuit of the embodiment;

Fig. 3 is a partial plan view of the resistor and
electrode circuits of the embodiment;

Figs. 4A, 4B, 4C, 4D, 4E, and 4F are schematic
sectional views for explaining the procedure of fabricating

20 the resistors of the embodiment;

Figs. 57, 5B, 5C, and 5D are schematic sectional
views for explaining the procedure of fabricating the
insulating layer of the embodiment;

Figs. 6A, 6B, and 6C are schematic sectional

25 views for explaining the procedure of fabricating the
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devel oping the mxture into a sheet state on a separate 5 film

According to a 15th aspect of the present I nvention, there is

provi ded a nmethod for form ng protruded portions on a substrate, as
defined in the ninth aspect, wherein in formng the protruded
portions, an insulating 10 |ayer of the plasma display are fornmed by the
pattern, and the filmis an insulating photosensitive resin filmthat
will formthe insulating |ayer is one forned by m xi ng t oget her at

| east a powder containing |ead-series or,zinc- series glass powder and
filler of boron oxide or silicon 15 di% I de, and a resin conposition

containing crosslivikiing wails Q{fgﬂﬂécengo@imgﬂk}”ﬁfd bi nder, photoreaction

initiator, and phot oreaction accel erator, and then by devel opi ng t he

mxture into a sheet stapgg®dn7a,SEParatcadd 79 are schematic sectAeagiding to
a 16th aspect of the present 20 invention, there is provided a nethod for

form ng protrudetews fopoesplaining dheulmtacatiere asfddfabrédating hehai nt h
aspect, wherein in formng the protruded portions, fluorescent

mat eri al | ayer stlgfoneseept amarerdps plaKers off bhermmbodinert ; pattern, and
the filmis_a fIuorescent;naterial-containingv‘25 phot gsensitive resin
filmthat wPll form the Fi9ofett &perspective view of an AC type plasma

display panel obtained by a method according to another
embodiment of the present invention;

Fig. 9 is an outlining explanatory view of an AC
type plasma display panel according to an embodiment of the

10 present invention;

Fig. 10 is an outlining explanatory view of a DC
type plasma display panel; and

Pig. 11 is an outlining explanatory view of an AC
type plasma display panel according to another embodiment

15 of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS
Before the description of the present invention
proceeds, it is to be noted that like parts are designated
20 by like reference numerals throughout the accompanying
drawings.
A film, a method for forming protruded portions
of a plasma display using the film, and a plasma display
fabricated by the method, according to one embodiment of

25 the present invention will be described hereinbelow. Fig.



material |ayers is one fornmed by m xi ng together at |east an

ultraviolet-emtting type fluorescent material powder, and a resin
conposition containing crosslinking organic hi gh pol ynmer bi nder,
photoreaction initiator, and 5 phot oreaction accel erator, and by

devel oping the m xture into a sheet state on a separate film
According to a 17th aspect of the present I nvention, there is

provi ded a nethod for-form ng protruded portions on a substrate, as
defined in the 13th aspect, 10 wherein in formng the protruded portions,
the partition wal s are fornmed intold striped shape on the substrate.
According to a 18th aspect _.of the presen jnvention, there i s provided
a met hodgf or fofrithd Bg’aiﬁa&dgﬂ“pecp’lﬁ%r‘f"ted'ngh?)‘l’ﬂ'%g 3PS (¥ RECokar #BPi ned i n
the 13t h aspect r t p d rt|

partition fa‘?zljl?ca\grgg g gr thg &&{k{gdq%r;a? ‘rilex f@%ﬁgeg@% ul?gt I’L‘E‘F

I'n the ninth tonddida %gpgﬁésprgsggtcmgghs W t hin the filmare fixed
in state, unlikely to be | ui di zed. Thus, protruded portions of the

nost possible 20 uni fORgféMdet@fthdeﬁigtﬂfé.CﬂrrfdM abP Qhhash Raaebt ai ned
5 side panel 2, and a front side panel 3 opposed to the rear

side panel 2 with a desu'ed spac_::.ng therato. The rear sz.de

panel 2 has a rear side substrate 10, and partition walls
11 formed on the rear side substrate 10 in correspondence
to pixels. The front side panel 3 is controlled for its

10 opposition spacing by the partition walls 11.
The rear side substrate 10 is made of light-
transmittable glass. On the rear side substrate 10,
electrodes 20 arrayed into a matrix shape, electrode buses
22 for connecting the electrodes 20 to one another, and
15 resistors 21 for connecting the electrode buses 22 and the
electrodes 20 to one another are provided each in a
multiplicity. These electrodes 20, resistors 21, electrode
buses 22, and the like are formed from a conductor
composition in which glass is mixed with electrical
20 conductors such as silver, ruthenium oxide, or the like.
The electrode buses 22 are ladder-like members branched off
to right and left, and are so arranged that a pair of
right-and-left ladder-like members extending in one
direction of the rear side substrate 10 (vertical direction

25 of Fig. 1) are arrayed in a multiplicity so as to be spaced



wi-t h hi gh precision only by exposing the filmto light via a mask
corresponding to the desired configuration. According to a
19t h aspect of the present i nvention, there is provided a plasna

di splay fabricated by 25 the nethod defined in the ninth aspect.

- 12 - According to a 20th aspect of the present

I nvention, there is provided a plasnma display fabricated by t he nmet hod
defined in the 13th aspect. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS

These and ot her objects and features of.%y present invention will
becone clear fromthe foll ow ng destription taken in conjunction wth

the preferred ecom 6AROdhEEALS 44ROt ohLbels] Hi2AGELH 1RCpROOPANYI NG

10 drawings, in whic . s a parti pective view
of a DC type BetwBEl ebéapaeﬂ of a:ceama:aél msasbsofzzt BRd | au@me:.on dret hod;

Figs. 2A, 2B, and 2C are schenmatic sectiona

auxiliary bus 23 is formed. The electrodes 20 are placed
between the portions 22a corresponding to the crossbars of

5 the ladder-like member, electrode buses 22. The resistors
21 are each installed between the eléctrddes 20 and the
crossbar-like-portions 22a of the electrode buses 22, where
voltages tc be applied to the electrodes 20 are determined
by the resistors 21.

10 On the rear side substrate 10, an insulating
layer 15 is formed so as to cover the electrodes 20, the
resistors 21, and the electrode buses 22, except the
portions where the auxiliary buses 23 are formed. The
insulating layer 15 is made from a dielectric such as

15 glass, and has through holes 16 formed at portions facing
the electrodes 20. At these through holes 16, cathodes 13
connected to the electrodes 20 are formed. Through holes
16a are formed also to the auxiliary buses 23, at the same
pitch as the through holes 16, where auxiliary cathodes 24

20 for speeding up the response of display are formed at the
through holes 16a.

The partition walls 11 are formed on the
insulating layer 15, and arranged into a matrix shape so as
to surround the cathodes 13. Within each partition wall

25 11, either one of display cells 14y, 145, 14y having three-



vi.ews for explaining the procedure of fabricating the
circuit of the enbodi nent;

15

el ectrode

Fig. 3 i1s a partial plan view of

the resistor and el ectrode circuits of the enbodi nent;

Figs. 4A, 4B, 4C, 4D, 4E, and 4F are schematic sectional views for
expl aining the procedure of fabricating 20 the resistors of the

enbodi nment ; Figs. 5A, 5B, 5C, and 5D are schenatic sectional

views for explaining the procedure of fabricating the

i nsul ating | ayer

of the enbodi nent; Figs. 6A, 6B, and 6C are schematic
secti onal 25 views for explaining tﬁélﬁrécedure of fabricating the

A ;B£a§2 (SC#IGI’TB.C?.I: &éSGC? gdl(gﬁ&é) mresc 0

{ onal VI ews

7A, 7B, 7C, an

(]

o
r

Fi gs.
?%}nlng t he

procedure of faasréfet 199, tﬂe  Lsg FoauRIcRN, "B epifded ayef:? ©4id he

enbodi nent ;

I's a perspective view of an AC'type

pl asma d bﬁab@mﬁmel mmtg'hemd displageicedls ageQr dr8gpboitieider

10

15

20

25

diagonal, and blue and red display cells 14y, 14y are
positioned diagonal so as to cross the green display cells
14;. These four display cells 14, 145, 14 constitute one
pixel.
The front side panel 3 has a front side substrate
12 made of light-transmittable glass. On a surface of the
front side substrate 12 opposite to the rear side substrate
10, an anode line 25 extending in a direction perpendicular
to the electrode buses 22 is buried at a position opposite
to the cathodes 13. This anode line 25 is formed by the
process that paste-state electrically conductive ink
containing aluminium or the like is filled in a groove
formed in the front side substrate 12 by the screen
printing process. Also formed on the front side substrate
12 are priming-use spaces (not shown) for leading electric
charges to the display cells 14g, 145, 14;. |
Next, the procedure for fabricating the rear side
panel 2 of a DC type color PDP employing the embodiment of
the invention is described with reference to Figs. 2 to 7.
- In the embodiment of the invention, conductor
circuits of electrode buses 22, resistors 21, and the like

are first formed on the rear side substrate 10. Then, the



enbodi nent of the present invention; Fig, 9 is an outlining

expl anatory view of an AC type plasma display panel according to an
enbodi mrent of the 10 present invention; Fig. 10 is an
outlining explanatory view of a DC type plasma di splay panel; and
Fig. 11 is an outlining explanatory view of an AC type plasma displ ay
panel according to another enbodinment 15 of the present invention.

DETAI LED DESCRI PTI ON OF THE EMBODI MENTS Before the
description of the present invention proceeds, it is to be noted that

like parts are designated 20 by like Fgférence nuner al s t hroughout the

acconpanyi ng insui%@:ﬂ@%?ygrplfs and the &artiéi.gﬂ Lngll}lg ﬁta%dséﬁélégcglr m ng

protruded portions asma di splay using t I'm  an asma
di spl ay T aBei-eak edndybf hend®et hegna BGEOrdlia k1o resgegtbagde eyl of 25
the present invention will be described hereinbelow Fig.

layexrs 17z, 175, 173 are formed within the partition walls
11. Thus, the rear side panel 2 .is fabricated.

5 In this fabricatior'x‘procedure, first prepared are
a rear side substrate 10, an electrically conductive
photosensitive resin £film that will form the electrodes 20,
the electrode buses 22, and the auxiliary buses 23, an
insulating photosensitive resin film that will form the

10 insulating layer 15, an electrically conductive resin paste
38 that will form the resistors 21, and an insulating
photosensitive resin film that will form the partition
walls 11. Also prepared is a fluorescent-material-
containing photosensitive resin film that will form the

15 fluorescent material layers 175, 17;, 17j.

Preferably, the conductive photosensitive resin
film 30 that will form the electrode buses 22 and the
auxiliary buses 23 is one having a uniform thickness of § -

10 um and formed by mixing together, for example, a powder

20 containing giass powder, conductive metal powder composed
of silver or the like, and filler, and a resin composition
containing crosslinking or other type organic high polymer
binder, photoreaction initiator, and photoreaction
accelerator etc., and then by developing the mixture into

25 a sheet state on a separate film.



- 14 - 1is a partial perspective view showing a DC type col or PDP
fabricated by the nethod of the first enbodi nent of the nmet hod of the
present invention. Referring to the figure, a color PDP 1
has a rear 5 side panel 2, and a front side panel 3 opposed to the rear
side panel 2 wth a desired spacing thereto. The rear side panel 2
has a rear side substrate 10, and partition walls 11 fornmed on the
rear side substrate 10 in correspondence to pixels. The front side
panel 3 is controlled for its 10 opposi{d Qn spacing by the partition
wal s 11. The rear side su strate 10 is nade of I|ight-

transmittable glass.  Owpidrarasay, smféelagaﬁaiﬁigepﬁecosensmeﬂee%& pdes 20
arrayed into a matri x shape, el ectrode buses for connectlng t he

el ectrodes 20 t cEidme 4onatheer ,widdd fokm tmesumtsamtﬂﬂg fmyem)rtmacis ngné he
el ectrode buses 22 and the el ectrodes 20 to one another are provided
each in a haviipgphi gpiformHdyckapsst ebdSs 20100 gt @ndr Sozmed ebgct r ode
buses 22, and the l.ike are formed from a_, conduct or conposition in
whi ch gl ass i s ﬁP%%&gmnPﬁ?%ﬁ%ﬁnquEﬂexaEB e comdBIIL cReigingi Lead-
LU O 0 o oh S LSS sories QS eRUELAGT DR AR ey RIS L
pair of M Qaenangl | 56tod 209846 | bke JTRTBEAS a38kEAE! NAnk" LNesin
composition containing crosslinking or other type organic
high polymer binder, photoreaction initiator, and
photoreaction accelerator etc., and then by developing the
10 mixture into a sheet state on a separate film.
Preferably, the conductive resin paste 38 that
will form the resistors 21 is a paste formed by mixing
together a powder containing glass powder, conductivity-
imparting metal oxide powder of ruthenium oxide or the
15 1like, and filler, a crosslinking or other type organic high
polymer ©binder, and photoreaction initiator, and
photoreaction accelerator etc.
Preferably, the insulating photosensitive resin
film 45 that will form the partition walls 11 is one having
20 2 uniform thickness of 170 - 200 um and formed by mixing
together, for example, a powder containing lead-series or
zinc-series or other like glass powder and filler such as
boron oxide or silicon dioxide, and a resin composition

containing crosslinking or other type organic high polymer

25 Dbinder, photoreaction initiator, and photoreaction



direction of the rear side substrate 10 (vertical direction 25 of Fig. 1)
are arrayed in a nultiplicity so as to be spaced from
one another in the transverse direction in Fig. 1. Bet ween one pair
of el ectrode buses 22 and anot her, an auxiliary bus 23 is fornmed. The
el ectrodes 20 are pl aced bet ween the portions 22a corresponding to
the crossbars of 5 the | adder-1like nenber, electrode buses 22. The
resistors 21 are each installed between the el ectrodes 20 and the
crossbar-like-portions 22a of the el ectrode buses 22, where vol t ages
to be applied to the el ectrodes 20 are~d®? et ni ned bY t he re5|st0{s
21. 10 . he rear sid ubstrate .10, an insulatin ayer
15 is forned SOF%E?(%%a%8$e? Fhe 3?§C$¥o§%§25ﬁ?nghége mlxt?@%i§35?5321, and

25 are formed. P, StacE SR cegfirate tl LTS Tade froma diel ectric
such as 15 glass, and bestddanayghehwl Muckbséirmaraki #Orddri¥agniagi no

photosensitive resin film 505, 505, 50 that will form the

5 fluorescent material layers 175, 17;, 17z is one having a
uniform thickness of 20 - 100 um and formed by mixing
together an.uitraviolet-emitting type fluorescent material
powder, and a resin composition containing crosslinking or
other type organic high polymer binder, photoreaction

10 initiator, and photoreaction accelerator etc., and by
developing the mixture into a sheet state on a separate
film. In this fluorescent-material-containing
photosensitive resin film, minute holes are prepared
beforehand at positions corresponding to the cathodes 13.

15 With these members prepared, the electrode buses
22, the auxiliary buses 23, and the electrodes 20 are first
formed on the rear side substrate 10. At the beginning, as
shown in Fig. 23, the conductive photosensitive resin film

30 is adhered onto the rear side substrate 10. For this

20 adhesion, with the separate film upside, the conductive
photosensitive resin f£film 30 is developed and adhered onto

the rear side substrate 10 with a roll or the 1like.
Subsequently, as shown in Fig. 2B, a mask 31 in which
light-transmittable porﬁions 3la are provided at places

25 corresponding to the configurations and positions of the



tﬁe el ectrodes 20. At these through holes 16, cathodes 13 connect ed

to the el ectrodes 20 are formed. Through hol es 16a are fornmed also to
the auxiliary buses 23, at the sane pitch as the through holes 16,
where auxiliary cathodes 24 20 for speeding up the response of display
are formed at the t hr ough hol es 16a. The partition
walls 11 are fornmed on the I nsul ating layer 15, and arranged into a
matri x shape so as to surround the cathodes 13. Wthin each partition
wal |l 25 11, either one of display cells 14[err], 14[err], 14[err] having
t hr ee- color R (Red), 26 ¢G een), B (Blue) fluorescent

mat eri al | aye T[.err 17[err, 17[err], _respectively, | aced.

In this eFrt]Jé “ﬁ%%ﬂ [but"ﬁ% 'eéHx&iéH)éP"é@Isl 231474 ﬂle&FE° %%Ifq oned

di agonal , an_d bk:ggtr@@%r{ngg LCQ ggéﬁyl%%hl lgmimé[ %razr%éﬁl ]aﬂ:%gl %l%e rear Slﬁﬁ err].

posi ti oned di agon SO0 as to Cross € green

These four di spbaysepide 1640 & khicd Heitkl t]ré%o?fdﬁ]’:tf@é‘ oTcBE

pi xel . The front side panel 3 has a front si e su strate
resin £ilm 30 is exposed to light such as ultraviolet

5 1light. Then, as shown in Fig. 2C, development process is
carried out with a desired developer such as pure water,
water solution of sodium carbonate, water solution of
tetramethyl ammonium hydroxide, or water solution of sodium
hydroxide. As a result, for example, exposed portions 30a

10 are cured so that the conductive resin that will form the
electrode buses 22, the auxiliary buses 23, and the
electrodes 20 is formed. This product is dried, and then
baked with a temperature of 620 - 650°C held for about 0.5
hour, by which organic components and excess components

15 contained in uncured resin £film or cured conductive resin
are removed. As a result, the electrode buses 22 of a
ladder-like member, the auxiliary buses 23 of linear shape,
and the electrodes 20 arrayed into a matrix shape are
cbtained on the rear side substrate 10 at a uniform

20 thickness of 4.8 - 5.2 um, as shown in Fig. 3. In this
way, by using the conductive photosensitive resin film 30
having a uniform thickness for the formation of the
conductor circuits of the electrode buses 22 and the like,
it becomes possible to suppress variations in electrical

25 resistance value due to time deterioration caused by



12. made of light-transmttable glass. On a surface of the 10 front side

substrate 12 opposite to the rear side substrate 10, an anode line 25
extending in a direction perpendicul ar to the el ectrode buses 22 is
buried at a position opposite to the cathodes 13. This anode line 25
Is formed by the process that paste-state electrically conductive ink
15 containing alumniumor the like is filled in a groove formed in
the front side substrate 12 by the screen printing process. Also
formed on the front side substrate 12 are primng-use spaces (not
shown) for leading electric chargedt to the display cells 14[err],
l4[err], 1l4f[err].
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formed by the screen printing process. Thus, stable -

electrical circuits can be obtained.

Subsequently, the resistors 21 are formed so as

to interconnect the electrode buses 22 and the electrodes
20, For the formation of the resistors 21, as shown in
Fig. 4A, photoresist 35 is applied uniformly onto the rear
side substrate 10. Then, as shown in Fig. 4B, a mask 36 in
which light-shielding portions 36a are provided at places
corresponding to the configurations and positions of the
resistors 21 is positioned and arranged above the rear side
substrate 10, in which state the photoresist 35 is exposed
to light such as ultraviolet light. Then, as shown in Fig.
4C, development process 1is carried out with a desired
developer such as pure water, water solution of sodium
carbonate, water solution of tetramethyl ammonium
hydroxide, or water solution of sodium hydroxide. As a
result, for example, rectangular recessed portions 37 that
will form the pattern of the resistors 21 are formed at
unexposed portions 35a so as to be partly exposed between
the electrode buses 22 and the electrodes 20.

With the recessed portions 37 formed, as shown in



t hereon one by one. Finally, the fluorescent materi al | ayers

17[err], 17[err], 17[err] are fornmed within the partition walls 11.
Thus, the rear side panel 2.is fabricated. 5 In this
fabrication procedure, first prepared are a rear side substrate 10,
an electrically conductive phot osensitive resin filmthat will form
the el ectrodes 20, the el ectrode buses 22, and the auxiliary buses
23, an i nsul ati ng photosensitive resin filmthat will formthe 10
insul ating layer 15, an electrically conductive resin paste 38 that
will formthe resistors 21, and an insul@fing phot osensitive resin

filmthat wll 5i‘§’.2]4§3hetﬂ@rédﬁthEive resi\ﬂa%:ééte Lh is APLdligRd BHe IS @

fl uorescent - mat erl contai ning photosensitive resin filmthat wll

formthe 15 fldeaispaaepbronimy sl Amyeftfenl draeq), WHier Elillidgeand.
Preferably, the conductive photosensitive resin film30 that wll
form the el ect riaidngupesc@sdsenadft hhe conductive| rasin psstre 28 mayohe havi ng
a uni formthickness of 5 - 10 [err]mand forned by m xing together
for exanple, a qrowded oRb teohtrliuraAityl of stimesdeFakirm oo RECRERRI powder
conposed of silver_or the like, and filler, and a resin cgpposition

cont ai ni ng &rosd RRFAGPOLR Qﬂﬂ%E?c?ﬁﬁﬂaqﬁﬁgaﬁ!Eh?ﬂ%ﬂxlﬁglg¥ﬁﬁess‘ WhgPnder,
AR E A S e Y
the conductive resin paste 38 is ground smooth by a lapping
device 400, and the thickness {(surface height) of the
filled conductive resin paste 38 is adjusted to a specified
10 value {e.g., 10 - 15 um) as shown in Fig. 4E. Then, the
product is baked with a temperature of 600 - 620°C held for
about 0.5 hour, by which organic components and the like
contained in the photoresist 35 of unexposed portions and
the conductive resin paste 38 are removed. As a result,
15 the resistors 21 are obtained as shown in Pigs. 4F and Fig.
3. The resistors zi obtained in this way are adjusted in
height so as to be uniform in thickness, so that variation
in electrical resistance wvalue is lessened and the
discharge voltage is less likely to vary. Thus, a good
20 color PDP with less variations in lightness for each pixel
can be obtained.
After the resistors 21 are formed, the insulating
layer 15 is formed so that the resistors 21, the electrodes
20, the electrode buses 22, and the auxiliary buses 23 are

25 covered and that portions of the auxiliary buses 23 where



- 18 - Preferably, the insulating photosensitive resin
film40 that wll formthe insulating |ayer 15 is one havi ng a

uni form thickness of 50 - 100 [err]m and formed by m Xi ng toget her,
for exanple, a powder containing |ead- S series or zinc-series or other
i ke gl ass powder and filler such as boron oxide or silicon dioxide,
and a resin conposi tion containing crosslinking or other type organic
hi gh polymer binder, photoreaction initiator, and phot or eact i on

accelerator etc., and then by developingzi 10 mixture into-a sheet
state on a separate film Preferably, t he conductive resin

paste 38 that Sisst O 1..LS t 0, m xi ng
t oget her a powdt:elie cg*rﬁtgtcgilngi +éa}§65de§ {’ﬁé%n lactf?:rﬂga easf J;é]fldngérti ng
nmetal oxi de povsiaft idhsr o it@t@' éUIBth)ﬁod@s QO Where Jr.ie J:é&f‘ode%“gli fvh.lllefse

crosslinking or other type organic high pol ymer  bi nder,
phot oreacti on fammetdi adoz , expasell. TheEmt Otleacbaanod?éEeh.eraénH ehe.
Preferably, the insulating photosensitive resin film45 that will form

the partition v¥idiaryj scasiedrayidfy are formed by screen printing

5 process. For the formation of the insulating layer 15, as
shown in Fig. 5A, with the separate film upside, the
insulating photosensitive resin film 40 is developed and
adhered onto the rear side substrate 10 with a roll or the
like. Subsequently, as shown in Fig. 5B, a mask 41 in

10 which light-shielding portions 4la are provided at places
corresponding to such configurations and positions that the
portions where the cathode 13 of the electrodes 20 are
formed and the portions where the auxiliary cathode 24 of
the auxiliary buses 23 ar formed are exposed is positioned

15 and arranged above the rear side substrate 10, in which
state the insulating resin film 40 is exposed to light such
as ultraviolet light. Then, development process is carried
out with a desired developer such as pure water, water
solution of sodium carbonate, water solution of tetramethyl

20 ammonium hydroxide, or water solution of sodium hydroxide.
As a result, the through holes 16 for forming the cathodes
13 as well as the through holes 16a for forming the
auxiliary cathodes 24 are bored at, for example, unexposed
portions 40a as shown in Fig. 5C. Then, the product is

25 baked with a temperature of 550 - 600°C held for about 0.5



20- a uniformthickness of 170 - 200 [err]mand fornmed by m xing

together, for exanple, a powder containing | ead-series or zinc-series
or other like glass powder and filler such as boron oxide or silicon
di oxi de, and a resin conposition cont ai ni ng crosslinking or other type
organi ¢ high polynmer 25 binder, photoreaction initiator, and

phot or eacti on - 19 -
accelerator etc., and by developing the m xture into a sheet state on
a separate film Preferag t he

fluorescent-material -containing osen5|t|ve resin film50[err],

S0Lerrl. SOl et hokbalopivhichorg tmgulaémg H4QEESESTYs TREQEASY . | AURHES

17[err], 17[err i'7[€rr] s one having a uni form thi ckness of 20 -

100 [er r] m and Qs M@ubiciidilager 15 cbtDRRId)ctoiudtiiveamsinchasta tilsi Ng type
fluorescent materi al powder, and a resin conposition containing

crosslinking orfilled bhter thgpahopgagini hohegh 360! yifir by ndbe, suyeear eacti on
10 initiator, and photoreaction accelerator etc. and by
devel opi ng t he PFiALINg iprogess strdtthamdried anéebak%d,e by which the

5 cathodes 13 and the auxiliary cathodes 24 are obtained as
shown in Fig. 5D. In this way, by using the insulating
photosensitive resin film 40 having a uniform thickness for
the formation of the insulating layer 15, the insulating
layer 15 can be formed into a smooth, uniform thickness, as

10 compared with the formation by the screen printing process.
Thus, variations in distance between the cathodes 13 and
the anodes are lessened, and variations in discharging gap
are lessened.

After the formation of the cathodes 13, the

15 partition walls 11 are formed so as to surround the
cathodes 13. For the formation of the partition walls 11,
as shown in Fig. 6A, with the separate film upside, the
insulating photosensitive resin film 45 is developed and
adhered onto the insulating layer 15 of the rear side

20 substrate 10 with a roll or the like. Subsequently, as
shown in Fig. 6B, a mask 46 in which light-transmittable
portions 46a are provided at places corresponding to the
configurations and positions of the partition walls 11 is
positioned and arranged above the rear side substrate 10,

25 in which state the insulating photosensitive resin film 45



fidm In this fluorescent-material -containing

phot osensitive resin film mnute holes are prepared bef or ehand at
positions corresponding to the cathodes 13. 15 Wth these
menbers prepared, the el ectrode buses 22, the auxiliary buses 23, and
the el ectrodes 20 are first formed on the rear side substrate 10. At
t he begi nning, as shown in Fig. 2A the conductive photosensitive
resin film 30 is adhered onto the rear side substrate 10. For this

20 adhesion, with the separate filmupside, the conductive

phot osensitive resin film30 is devel opet? and adhered onto t he rear

i d bstrate .10 with I'l,.0r the like. S tly, h '
o) de suostrate d ih i 1l k! KB warea SRS RIILY. BRaR000 11
provi ded at pl R opment PrbBERONY Bdirdild' 66: GRTHI HUERLEANARAYPES! L ONS

of the o ectrode
buses 22, auxi |guhy a@ugﬁ&eZ%atéf\ﬂ WGt 1186180 of sodium Rarbenaed, i s
positi oned and arranged above the rear side substrate 10, in which

state t he condwaitievesgphniiomeositaetramethyl ammsniud iHydirafids, expeaedrt o |i ght
such as ultraviol et

5 solution of sodium hydroxide. As a result, exposed
portions 45a are cured so that the portions that will form
the partition walls 11 are formed. Then, the product is
baked with a temperature of 520 - 550°C held for about 0.5
hour, by which organic components and the like of the

10 insulating photosensitive resin film of unexposed portions
or cured portions are removed. As a result, as shown in
Fig. 6C, protruded portions of a matrix shape that will
form the partition walls 11 are formed at, for example, the
exposed portions 45a s0 as to surround the cathodes 13.

15 In this embodiment, the partition walls 11 are
formed by using the insulating photosensitive resin £ilm 45
that has previously been molded so as to have a uniform
thickness. Therefore, the partition walls 11 are adjusted
in height so as to be uniform in thickness, so that

20 discharge spaces can be formed with high precision and an
appropriate discharging gap is obtained. Thus, a good
color PDP with less variation in lightness for each pixel
can be obtained. Further, since the mixture within the
film is fixed in the mixed state, uniform mechanical

25 characteristics are obtained, so that variations in height



5_light. Then, as shown in Fig. 2C, devel opnent process is carried
out wwth a desired devel oper such as pure water, wat er sol ution of
sodi um car bonat e, water sol ution of t et ramet hyl amoni um hydr oxi de,

or water solution of sodium hydroxi de. As a result, for exanple,
exposed portions 30a 10 are cured so that the conductive resin that wll
formthe el ectrode buses 22, the auxiliary buses 23, and the

el ectrodes 20 is formed. This product is dried, and then baked with a
tenperature of 620 - 650[err]C held for about 0.5 hour, by which
organi ¢ conponents and excess conponents281%5 contained in uncured resin
filmor cured cgnductive res are._r sult, the

in . . X d.
el ectrode buses®%® & ngn-unzfo%&ag A1 Egr%g% }nf%&agrﬁ'gFWeﬁﬁp“&??es 23 of

| i near shape, are r Q§Hhe el ectrodes 20 arrayed into a matri x shape are

obtained on the réar side substrate 10 at a uniform 20 thickness of 4.8 -

5.2 [err]m as shown in kieger 3he !forhBtSon of MY pakl¥itséd'G.difie gqnductive
phot osensitive resin film 30 having a uniformthickness for the

formation of tHge fluore@eedctfdceviatuilageds 175 a7grt Ideahusrméd and. the
i ke, It becones possible to suppress variations in electrical 25
resi stance \al ueithin tthet paetiiciar waldsi dh. calmsedbey formation of the
fluorescent material layers 17y, 175, 173, as shown.in Fig.
77, with the separate film upside, for example, a red
fluorescent-material-containing photosensitive resin film
50 is positioned on the partition walls 11 with a roll or
10 the like so that via holes 52 are opposed to the cathodes
13. Subsequently, as shown in Fig. 7B, the red
fluorescent-material-containing photosensitive resin film
504 is heated and softened at a temperature of about 50 -
120°C, and after softened, fallen down between the
15 partition walls 11 into a U-like shape. In this process,
since the film 50; has been positioned so that the via
holes 52 are opposed to the cathodes 13, the cathodes 13
are exposed through the via holes 52. Next, as shown in
Fig. 7C, a mask 51 in which light-transmittable portions
20 Sla are provided at places corresponding to red pixels is
positioned and arranged above the rear side substrate 10,
in which state the red fluorescent-material-containing
photosensitive resin film S0; is exposed to light such as
ultraviolet light. Then, development process is carried

25 out with a desired developer such as pure water, water



- 21 - evaporation of ink solvent or other reasons, as well as
variations in electrical resistance value due to deviations of
conponent particles of the mxture within the ink, as conpared with
the case where the conductor circuits are 5 formed by the screen
printing process. Thus, stable electrical circuits can be obtai ned.
Subsequently, the resistors 21 are fornmed so as to interconnect the
el ectrode buses 22 and the el ectrodes 20. For the formation of the
resistors 21, as shown in 10 Fig. 4A_ gogoresist 35 is applied uniformy
onto the rear side substrate 10. Then, as shown in Fig. 4B, a nmask 36

i n uni ch oM ctbeldbaitn RArboRlEe 30AcRE TILLYLAYE Blellilifi
corresponding to the configurations and positions of the resistors 21
i s positioned amsnarivanppdratides thavarear sSlutdonlst @d&&hfl@ﬁb&ml&dei.n whi ch
state the photoresist 35 is exposed to light such as ultraviolet
light. Then, asAshowh irreEudt,  thelC, flmogespertimareadadscomtaiminged out
with a desired devel oper such as pure water, water solution of sodium
carbonate, watRROtASSMSirdYe ¥Rsin GilanEemains apmdniain £ dwathpdwi de, or
wat er sol ution of sodi um hydr oxi result, for_exanple,
%LéFFF% the

rect angul ar °r ec ﬁ§s3§ggh5§'%15%n in Fig. 70. Then,

product is baked with a temperature of 450 - 520°C held for
about 0.5 hour, by which organic components and the like
contained in the fluorescent-material-containing
photosensitive resin film 50; are evaporated, so that the
10  fluorescent material layer 17, is obtained. By iterating
this sequence of steps with a green fluorescent-material-
containing photosensitive resin film 50; and a blue
fluorescent-material-containing photosensitive resin film
505 in a similar procedure, green and blue fluorescent

15 material layers 17, 175 are obtained one by one.
The fluorescent material layers 17, 175, 174
obtained in this way are formed into a U-curved shape of a
tilted hanging bell along the partition walls 11. This
allows the light emitted from the fluorescent material
20 layers 17, 175, 175 to be irradiated forward with high
efficiency. Therefore, the light-emitting efficiency is
enhanced so that a coloxr PDP with high brightness and good
contrast can be obtained. Further, fluorescent material

contained in the removed fluorescent-material-containing

25 photosensitive resin films 505, 505, 50y is removed before



wi_ll formthe pattern of the resistors 21 are forned at unexposed

portions 35a so as to be partly exposed between the el ectrode buses 22
and the el ectrodes 20. 25 Wth the recessed portions 37 forned,
as shown in - 22 - Fig. 4D,
t he conductive resin paste 38 is filled into the recessed portions 37

and then dri ed. This filling and dryi ng processes of the conductive

resin paste 38 nay be carried out to a plurality of tines, taking into
account 5 the possible contraction due%éo the drying process. Wen

the filling and drying process is conpleted, the surface of t he

conductive rem&eoa&ﬁ{égeﬁrﬁg?gﬁt) ¢ “eritbycﬁif :lﬁog cled. dewuiige 400,

and the thickness (surtfa ¢onductive resin
paste 38 is adjdipea@ive flsRRGcbhednatbdia¥aisendtewdsted) as ompakeln) as

shown in Fig. 4E. Then, the product is baked wth a tenperature of

600 - 620C hel dvfulr the coabemtiioRa? metingd.by FRuirtbbrmomgmnibasednpaneheés and

the like contained in the ghotore5|st 35 of unexposed portions and
arrangement that the via holes 52 are previously prov1ded

S in the films 50y, 505, 50z, even if the films 50, 50g, 50p
are fallen down to regiocns surrounded on all sides by the
partition walls 11, as in the DC type, the films 505, 50g,
505 can be securely fallen down into the regions by
allowing the air within the regions to escape through the

10 via holes 52.

Now that the rear side panel 2 is completely
fabricated in this way, it is united with the front side
panel 3 fabricated by separate process, and the inside air
is substituted by inert gas such as helium and xenon, or

15 helium and neon, by which the display unit is completed.
Finally, electronic circuits and chassis are assembled,
with the result that the PDP 1 is completed.

The means for curing the paste may be light
including ultraviolet rays or electron beams, radioactive

20 rays, or heat, or the like.

The embodiment has been described with the use of
the DC type plasma display panel. However, the invention
may also be applied to an AC type plasma display panel as
shown in Fig. 8. In this AC type plasma display panel, as

25 shown in Fig. 8, the back side panel has a large number of



t he conductive resin paste 38 are renoved. As a result, 15 the re
21 are obtained as shown in Figs. 4F and Fig. 3. The resistors
obtained in this way are adjusted in hei ght so as to be unifor
t hi ckness, so that variation in electrical resistance value is
| essened and t he di scharge voltage is less likely to vary. Thu
good 20 <color PDP with | ess variations in |lightness for each pixe
can be obt ai ned. After the resistors 21 are formed,

i nsul ati ng | ayer 15 is formed so that the resistors 21, the el

20, the electrode buses 22, and the auxi?%ary buses 23 are 25 cov
that portions of the auxiliary buses 23 where

- 23 -
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between the adjacent partition walls 111 are in a string
like a gutter, and the address electrodes 120 do not need
to be exposed. Accordingly, the AC type plasma display
panel largely differs from the DC type plasma display panel
in which the exposed anode electrodes 13 are surrounded by
the partition walls 11. In the AC plasma display panel,
the fluorescent material layer 117 has a gutter-like cross
section of a generally C shape. Meanwhile, two parallel
write electrodes 125 are disposed on a glass substrate 103
of the front side panel. Accordingly, as shown in Fig. 9,
in the AC type plasma display panel, discharge occurs first
between one of the two write electrodes 125 and the address
electrode 120, and thereafter the discharge is continuously
effected between the two write electrodes 125. Thus, the
fluorescent material layer 117 emits light as shown by an
arrow 200.

In contrast to this, in the DC type plasma
display panel, as shown in Fig. 10, discharge occurs
between the cathode lines 25 of the front side panel
substrate 12 and anodes 13 of the back side panel substrate

10, by which the fluorescent material layer 17 emits light

as shown by an arrow 201. Thus, the anodes 13 need to be
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i nsul ati ng photosensitive resin film40 is devel oped and adhered onto
the rear side substrate 10 wwth a roll or the | i ke. Subsequently, as
shown in Fig. 5B, a mask 41 in 10 which Iight-shielding portions 4la are
provi ded at pl aces correspondi ng to such configurations and positions
t hat the portions where the cathode 13 of the el ectrodes 20 are
formed and the portions where the auxiliary cathode 24 of t he
auxiliary buses 23 ar forned are exposed is positioned 15 and arranged
above the rear side substrate 10, in which state the insulating resin
film40 is exposed to |ight such as%urtravi ol et l'i ght. Then,

devel opnent proggﬁgséé carried out wwth a desired devel oper such as
pure water, wateéer ° solution of sodium carbonate, water solution of

tetramethyl 20 ammoni umlgxgﬁﬁitg@,A@rt% %a%%elatj.ggﬁ%%gpﬁgq_i Hgﬁgycgir oxi de.

As a result, the through holes 16 for f ca S as wel |
as the through hakeFadiiny flayef orafl A@stbeting lagexi Limmaycakhpdesidel are
bored at, for exanple, unexposed portions 40a as shown In Fig. 5C
Then, the produect the &sirebakeleatirbbdea 120pedatheegldssHs0bstFAOE 1ad d f or
about 0.5 5 and the partition walls 111 wmay be provided on the
insulating layer 115 as shown in Fig. 11.
The sectional shape of each partition wall 11,
111 is not limited to such a shape that its side surface is
a flat surface with the thicknesses of the whole portions
10 from its substrate side to its opening side being the same
as each other as shown in Fig. 1, but may be of such a
shape that its side surface is curved so as to outwardly
widen from the portion on its substrate side to the portion
on its opening side with the thickness of the substrate
15 side-portion being larger than that of the opening side-
portion so as to easily form the mortar-shape or gutter
shape, as shown in Fig. 11.
In the DC type and AC type plasma display panels,
the arrangement of the anodes and cathodes can be replaced
20 with each other. That is, the electrodes 13, 120 arranged
on the anode-side in the panels may be functioned as the
electrodes 13, 120 on the cathode-side while the electro¢es
25, 125 arranged on the cathode-side in the panels may be

functioned as the electrodes 25, 125 on the anode-side.

25 The partition walls may be transparent or opaque.



:~24 - hour, by which the insulating layer 15 is obtained. with

the insulating |layer 15 obtai ned, conductive resin paste is filled
i'nto the through holes 16, 16a by the screen printing process and
then dried and baked, by which the 5 <cathodes 13 and the auxiliary

cat hodes 24 are obtained as shown in Fig. SD. In this way, by using
the insul ating phot osensitive resin film40 having a uniform

t hi ckness for the formation of the insulating |ayer 15, the

i nsul ati ng llayer 15 can be formed {jnto a smooth, uniformthickness,

as 10 conpared with the formation by the screen printing process.

Thus, variations in di stpniaechetesefnddiRaingtidese b2e886t inventfiénanodes
are | essened, and variations in discharging gap are | essened.

After the fornaiinee ehet bompdichedesidiin tdhe £1bm 4w tdikdedn ivaktsed,l are
formed so as to surround the cathodes 13. For the formation of the
partition wall sinlikely toadesifdwadized;i pat@Aarnwiofhtheemeepapaseiple m

upsi de, the insulating photosensitive resin film45 is devel oped and
adhered onto t RELfRIUEEY | R§4| o edesired coafigaratdofle £9r suB®PiQie 10

i th | t he |ike. b |y, . . in Fig..6B, k 46
' whi ch 1§ B RPERRARG imantaons Sap e phhEinns, iFB B BEELALOR aces
corresponding to the 50kl GUERLA 0% ANhiREY1dNReA YRS L1 ON

walls 11 is
a plasma display according to the present invention, since

the components within the film are fixed in state, unlikely
to be fluidized, protruded portions of the most possible
10 uniformity and a desired configuration can be formed with
high precision only by exposing the film to light via a
mask corresponding to the desired configuration.
With the display panel fabricated by the method
for forming protruded portions of a plasma display, the
15 protruded portions such as the partition walls or
electrodes are as uniform as possible, by preventing the
components from deviation with time, thus maintaining
stable quality.
Although the present invention has been fully
20 described in connection with the preferred embodiments
thereof with reference to the accompanying drawings, it is
to be noted that various changes and modifications are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the

25 scope of the present invention as defined by the appended



positi oned and arranged above the rear side substrate 10, 25 in which
state the insulating photosensitive resin film 45

- 25 - is exposed to light such as ultraviolet |ight. Then,

devel opnment process is carried out wth a desired devel oper such as
pure water, water solution of sodium carbonate, wat er sol ution of
tetranet hyl ammoni um hydroxi de, or water 5 solution of sodi um hydr oxi de.
As a result, exposed portions 45a are cured so that the portions
that will form -the partition walls 11 are forned. Then, the product
IS baked wth a tenperature of 520 3 550[err]C held for about 0.5
hour, by which Qgggagcu§§gggpgﬁg sdéyy;atgﬁé%ééggmgf the 10 insulating

phot osensitive resin filmof unexpdsed portions or cured portions are
removed. As a result, as shown in Fig. 6C, protruded portions of a
matri x shape that wll formthe partition walls 11 are forned at, for
exanpl e, the exposed portions 45a so as to surround the cathodes 13.
15 In this enbodi nent, the partition walls 11 are formed by
using the insulating photosensitive resin film45



that has previously been nolded so as to have a uniform t hi ckness.
Therefore, the partition walls 11 are adjusted I n height so as to be
uniformin thickness, so that - 20 discharge spaces can be formed wth high
preci sion and an appropriate discharging gap i s obtained. Thus, a
good color PDP with less variation in |lightness for each pixel

can be obtained. Further, since the mxture within the filmis fixed
in the m xed state, uniform nechanical 25 characteristics are obtained,
so that variations in height -
26 - due to non-uniformties in Sh??ﬁkage I n the baking process

are reduced. c After the formation of the partition walls 11,
t he fl uorescent rial layers 17[err], 17[err] 17, are forned 5 within

the partition walls,11. Eorﬁ_me o NBg ’?1 f%{‘cﬂﬁ:‘uded po@t?ﬁﬁgs%‘?ﬂt?gt erial

layers 17[err], 17[err], errj, as S
separate film %é&atéorwlﬁkﬁnﬁ Qonﬂe&@ﬂr developing into a filmy state

fluorescent-material - contalnlng phot osensitive resin film
a resin composition comprising at least glass powder,
S organic high polymer binder, photoreaction initiator, and
photoreaction accelerator.
2. A film for forming proﬁruded portions on a
substrate as defined in Claim 1, wherein the substrate is
a glass substrate to be used for a plasma display.

10 3. A film for forming protruded portions on a
substrate as defined in Claim 1, wherein the resin
composition further comprises electrically conductive
powder.

4. A film for forming protruded éortions on a

15 substrate as defined in Claim 2, wherein the resin
composition further comprises electrically conductive
powder. |

5. A film for forming protruded portions on a
substrate as defined in Claim 2, wherein partition walls

20 (11,111) of the plasma display are formed by the pattern,
and the film is an insulating photosensitive resin film
{45) that will form the partition walls is one formed by
mixing together at least a powder containing lead-series or
zinc-series glass powder and filler of boron oxide or

25 silicon dioxide, and a zresin composition containing

B



SQ[err] I's positioned on the partition walls 11 with a roll or 10 the

li ke so that via holes 52 are opposed to the cathodes 13.
Subsequently, as shown in Fig. 7B, the red

fluorescent-material -containing photosensitive resin film 50[err] is
heated and softened at a tenperature of about 50 - 120[err]C, and
after softened, fallen down between the 15 partition walls 11 into a
U- | i ke shape. 1In this process, since the filmb50[err] has been
positioned so that the via hol es 52 are opposed to the cathodes 13,

t he cat hodes 13 are_exposed throug&ﬂtﬁe via holes 52. Next, as shown
I n Fig. 7C, a_mask 51 I n whicgh | t tran étable ortlons 20 bla
are provided atcif E ﬁﬁ' §F§ % tﬂﬁiﬁcFFBHed and

arranged above {ig .ea %@:ﬁﬁ&&%&@&f%&gceemr o, "B U g o

f | uor escent - mater coh GSensitive Tesrn |Im rr] is

exposed (0 |1 Jhines yledge into dl L @t:%ﬁ:e'bxghi sebgaee detg opment process
is carried 25 out wth a desire deve oper such-as pure water, water
- 27 - sol utigan of FadiUrBcRarfnnaLg, pESteudeal Worenoss tei ramet hyl
5 substrate as defined in Claim 2, wherein electrodes (22,23)

of the plasma display are formed by the pattern, and the

£ilm is a conductive photosensitive resin £ilm (30) that

will form the electrodes is one formed by mixing together

at least glass powder, a powder containing conductive metal

10 powder composed of silver, and a resin composition
containing crosslinking organic high polymer binder,
photoreaction initiator, and photoreaction accelerator, and
then by developing the mixture into a sheet state on a
separate f£ilm.

15 7. A film for forming protruded portions on a
substrate as defined in Claim 2, wherein an insulating
layer (15} of the plasma display are formed by the pattern,
and the f£ilm is an insulating photosensitive resin film
(40) that will form the insulating layer is one formed by

20 mixing together at least a powder containing lead-series or
zinc-series glass powder and filler of boron oxide or
silicon dioxide, and a resin composition containing
crosslinking organic high polymer binder, photoreaction
initiator, and photoreaction accelerator, and then by

25 developing the mixture into a sheet state on a separate

‘R O A PR



amroni um hydr oxi de, or water solution of sodi um hydroxi de. As a
result, t he fluorescent-materi al -contai ni ng phot osensitive resin
fielmremains only at, for exanple, 5 exposed portions 50a as shown in
Fig. 7D. Then, the product is baked with a tenperature of 450 -
520[err] C hel d for about 0.5 hour, by which organi c conponents and
the like cont ai ned I n t he fluorescent-materi al -contai ni ng
phot osensitive resin filmb50[err] are evaporated, so that the 10
fluorescent material |ayer 17[err] is obtained. By iterating this
sequence of steps with a green f1 uor esCenf-materi al - cont ai ni ng
photosensitive geghn filmS0[err] and a blue

fl uorescent -mat erral - cont ai ni ng photosensitive resin film 50[err] in

a simlar procedure,ggregn e bféga ffbi:'ﬁ?{rf‘gscﬁ%tmjdréd r%ﬁr]_fﬁl ers
by 0

17[err], 17[err] are obtai ned one tlofescent

mat eri al | ayer ssdbdterate, 4d¢ [eéfinedﬂﬁ.ﬁ”dlam , Ohhaddigd fIhéfEs%eYﬁy are
formed into a U-curved shape of a Ited hangl ng bell along the
partition wal | smaderiafthilayers (laym@slv@e ot gtie eplddred displaihare
fluorescent material_ 20 | ayers 17[ 4;;‘4] 17[err], 17[err] to be

i rradi at ed fPor WESTR&R tHY hF]&h Pattemeff éi‘@y £ilmeriaf 0¥ efludmescent -

light-emtting eff|C| X enhanced, so that a_ color PDP with high
bri ght ness and 'ﬁﬁﬁf nﬁ%’rﬂ%”gsl?h%eﬁél%‘f%m%’cﬂ LELRt (5O, 58¢ 1 BPpéscent

gﬁg'?(rjlsglnsmlve Fesin {ﬁldms%{]gl%ér ]eﬂ)%{jesf gres g?ﬁ‘faiaﬁz%?ﬁ)vggntﬁg%glrgg 2
formed by mixing together at least an ultraviolet-emitting
type fluorescent material powder, and a resin composition

10 containing crosslinking organic high polymér binder,
photoreaction initiator, and photoreaction accelerator, and
by developing the mixture into a sheet state on a separate
film.

9. A method for forming protruded portions on a

15 substrate, the method comprising:

- placing onto the substrate a film for forming
protruded portions, the film being formed by developing
into a filmy state a resin composition comprising at least
glass powder, organic high polymer binder, photoreaction

20 initiator, and photoreaction accelerator; and

forming protruded portions of desired
configuration on the substrate through a process that the
film placed on the substrate is exposed and developed with
a pattern,

25 10. A method for forming protruded portions on a

* c L ] § *



- 28 - the curing process, so that it can be recycl ed. Thus,
expensi ve fluorescent material is not wasted, as conpared with the
conventional nmethod. Furthernore, based on the arrangenent that the
via holes 52 are previously provided 5inthe filns 50[err], 50[err],
50[err], even if the filnms 50[err], 50[err], 50[err] are fallen down
to regions surrounded on all sides by the partition walls 11, as in
the DC type, the films 50[err], 50[err] S0[err] can be securely
fallen down into the regions by allomnng the air within the regions
to escape through the 10 via holes 52.36 Now t hat the rear

side panel 2 i, gompletel yg éleffégeéaﬂ{ cgg%ﬁd ! szet}'e‘cinv‘@ﬂ Jcl'n ngﬂ#éed. Wi th

the front side pahe y Separate pro e inside

ai r s sybat i %Eﬂ#&’th@efi‘ aéhé%s%%a?&“ﬁi@ gggsgeswg,graa

hel i um and neon, the di ay unit is conple | na

el ectronic ciray lbg 8B88d CHRS Al Bl adnt AT8PIEY ed, with the result that
the PDP 1 is conpl et ed. The neans for curing the paste may

be light - 11, A method for forming protruded portions on a

5 substrate, as defined in claim 9, wherein in placing onto
the substrate the film, the resin composition further
comprises electrically conductive powder.

12. A wmethod for forming protruded portions on a
substrate, as defined in claim 10, wherein the resin

10 composition further comprises electrically conductive
powder.

13. A method for forming protruded portions on a
substrate, as defined in claim 9, wherein in forming the
protruded portions, partition walls (11,111) of the plasma

15 display are formed by the pattern, and the film is an
insulating photosensitive resin film (45) that will form
the partition walls is one formed by mixing together at
least a powder containing lead-series or zinc-series glass
powder and filler of boron oxide or silicon dioxide, and a

20 resin composition containing crosslinking organic high
polymer binder, photoreaction initiator, and photoreaction
accelerator, and by developing the mixture into a sheet
state on a separate film.

14. A method for forming protruded portions on a

25 substrate, as defined in claim 9, wherein in forming the

A



I ncluding ultraviolet rays or electron beans, radioactive 20 rays,

heat, or the like.

t he use of

or

The enbodi nent has been described with

the DC type plasma di splay panel. However, the invention

may al so be applied to an AC type plasma di spl ay panel as - shown' in
Fig. 8 In this AC type plasma display panel, as 25 shown in Fig. 8, the
back side panel has a | arge nunber of

- 29 - strip-shaped, parallel address el ectrodes 120 forned on a

gl ass substrate 110. Partition walls 111 are forned parall el

bet ween t he address el ectrodes 120. The‘éﬁhCes bet ween the adj acent

partition malls
el ectrodes 120
pl asma dlsplay
panel I n

Foheifa poieibha [ enaduoids O A upfgispe cREsmER 1y e

|ch de el are surroun

di spl
Sispiefite SEdshag) I8! altBEA! "ERPCRUDE Hhayp £, 1

he expose

the partition W@bhﬁuéﬂlvéfbHd@@séﬁéiﬂfVH“%thﬁpfﬁMnp@ﬂﬁ'tha&owxifeform

erial layer 117 has a gutter-like cross section of a
general |y C shapbe bkectindes iswongafadued by mixing togetheér at least

fl uorescent mat

5

10

15

20

25

glass powder, a powder containing conductive metal powder
composed of silver, and a resin composition containing

crosslinking organic high polymer binder, photoreaction

initiator, and photoreaction accelerator, and then by

developing the mixture into a sheet state on a separate
£ilm.

15. A method for forming protruded portiomns on a
substrate, as defined in claim 9, wherein in forming the
protruded portions, an insulating layer (15) of the plasma
display are formed by the pattern, and the film is an
insulating photosensitive resin film (40) that will form
the insulating layer is one formed by mixing together at
least a powder containing lead-series or zinc-series glass
powder and filler of boron oxide or silicon dioxide, and a
resin composition containing crosslinking organic high
polymer binder, photoreaction initiator, and photoreaction
accelerator, and then by developing the mixture into a
sheet state on a separate film.

16. A method for forming protruded portions on a
substrate, as defined in claim 9, wherein in forming the

protruded© portions, fluorescent material layers

I



w.ite el ectrodes 125 are disposed on a glass substrate 103 of the

front side panel. Accordingly, as shown in Fig. 9, in the AC type

pl asma di spl ay panel, discharge occurs first 15 between one of the two
wite electrodes 125 and the address el ectrode 120, and thereafter the
di scharge is continuously effected between the two wite el ectrodes
125. Thus, the fluorescent material layer 117 emts |ight as shown by
an arrow 200. 20 In contrast to this, 1in the DC type

pl asma . display panel, as shown in Fig. 10, discharge occurs

bet ween the cathode |ines 25 of the from?® Side panel substrate 12 and

anodes 13 of t b i S t ey 1Q,.. by ﬂ%i h .t he

fl uorescent na?g'zﬁgffqg‘]gf %ngérﬁet legfglsé'%t d]fglagsggﬁom% y%angyar'r:%‘\a/v 201.
Thus, the anodegacidrfeethd enlerilm is a £ t-material-containi

- 30 - e?%osed. ! _ im s a All%1 E?Jsé en.t hgaA%:rtaypecop géxr%n%li spl ay
panel has no photob@sdi iiveN ek HilmAals0,)S0,,266,)0 chay erithl ForRY ke

provi ded
fluorescent material 1layers is one formed by mixing
5 together at least an ultraviolet-emitting type fluorescent
material powder, and a resin composition containing
crosslinking organic high polymer binder, photoreaction
initiator, and photoreaction accelerator, and by developing
the mixture intc a sheet state on a separate £ilm.

10 17. A method for forming protruded portions on a
substrate, as defined in claim 13, wherein in forming the
protruded portions, the partition walls are formed into a
striped shape on the substrate.

18. A method for forming protruded portions om a

15 substrate, as defined in claim 13, wherein in forming the
protruded portions, the partition walls are formed into a
matrix shape on the substrate.

19. A plasma display fabricated by the method defined
in Claim 9.

20 20. A plasma display fabricated by the method defined

in Claim 13.

WL



on-the address el ectrodes 120 and the gl ass substrate 110 5 and the

partition walls 111 may be provided on the I nsul ating | ayer 115 as
sfown in Fig. 11. The sectional shape of each partition
wal | 11, 111 is not |limted to such a shape that its side surface is
a flat surface with the thicknesses of ,.the whole portions 10 fromits
substrate side to its opening side be?ﬁU’the sane as each other as
shown in Fig. 1, but may be of such a shape that its side surface is
curved so as to outwardly wi den fromthe portion on its substrate
side to the portion on its opening side with the thickness of the
substrate 15 side-portion being |arger than that of the opening side-
portion so as to easily formthe nortar-shape or gutter shape, as
shown in Fig. 11. . In the DC type and Agytype plasnma display
panel s, t he arrangenen} &% t he anoQgs and cat hodes can be repl aced
20 with each other. Thet™{s, fihe el €Ctdes 13, 120 aEranged on the
anode-side in the panel L beiltdnctiTqned asX he __Electrodes 13, 120
on the cathode-side while :‘-.ectriaa ' 5, 125%a/amged on the
cat hode-si de in the panels niysd A bned_as the a‘ﬁ?}h;ges 25, 125
on the anode-side. 25 ] “=¥\J£§‘!§Q OMNWY |s may be N)$parent or
opaque. Sy TS ‘1\& .
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- 31 - Wth the filmaccording to the present invention,
since the conponents within the filmare fixed in state, unlikely to
be fluidized, pattern of the nobst possible uniformty and a desired
configuration, for exanple, 5 protruded portions can be obtained with

hi gh preci sion. Wth tc}c}q met hod for form ng protruded
portions of a plasma display ac ng ng to the present invention,

si nce t he conponents within the filmare fixed in state, unlikely

to be fluidized, protruded portions of the nost possible 10 wuniformty
and a desired configuration can be fornmed with hi gh precision only by.
exposing the filmto light via a mask corresponding to the desired
configuration. . Wth the display panel fabricated by the

met hod for for mﬁggbraﬂuded portions of a plasma.display, the 15
protruded portions such as the partition walls or el ectrodes
are as uniform as po?d]bl e, by preventing the 30 conponents from
deviation with tine, us mai nt ai ni ng stablgquality.

Al though the present inyeaetRassResthakirsacaessKRley i n connection
with the preferred e od EEIRARARANESY AR

Fig 2B
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thereof with reference to the acconpanying drawings, it is to be noted

t hat various changes and nodifications are apparent to those skilled
in the art. Such changes and nodi fications are to be understood as
included within the 25 scope of the present invention as defined by the
appended 3/10 - 32'- clains unless they
depart therefrom - 33 -

CLAI M5 1. Afilmfor formng protruded portions on a
substrate, which is forned by developing into a filmy state aresin
conposition conprising at |east glass powder, S organic high polyner

bi nder, photoreaction initiator, and

Fig 3
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phet or eacti on accel erator. 2. A filmfor formng protruded
portions on a substrate as defined in Claiml1, wherein the substrate
is a glass substrate to be used for a plasm display. 10 3. A
filmfor formng protruded portions on a substrate as defined in
Claim1, wherein the resin : corrpo%'t]'bon further conprises electrically
conductive powder . 4. A filmfor formng protruded
portions on a 15 substrate as defined in daim 2, wherein the
resin conposition further conprises electrically conductive

powder . 5. A filmfor formng protruded portions on a
substrate as defined in Claim2, wherein partition walls 20 (11, 111) of
t he pl asnma displ ay, areéﬂarmad by the pattern, and the filmis an

i nsul ati ng photos&égt' resin film (45) that will formthe partition
walls is one fornmed by m xing together at_|east a powder containing

| ead-series or zi nc- s3B eL23I a22 p&@er d f28l er of boron oxide or
25 silicon dioxide, #Qd | ai ni ng

+
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I

- 34 - crosslinking organic high polyner binder, photoreaction
initiator, and photoreaction accel erator, and by devel opi ng t he
m'xture into a sheet state on a separate film 6. Afilmfor
form ng protruded portions on a substrate as defined in Caim 2,
wherein el ectrodes (22, 23) of tgﬁ Blasna di splay are fornmed by the
pattern, and the filmis a cond ? ve photosensitive resin film (30)
t hat will formthe electrodes is one forned by m xi ng together

at | east glass powder, a powder containing conductive netal 10 powder
conposed of silver, and a resin conposition cont ai ni ng
crosslinking organi c high polynmer binder, phot oreaction initiator, and
phot or eact i on accelerator and then by devel oping the m xture into a
sheet state on a rate film 15 7. Afilmfor formng
protruded portions Ft'tﬂ A  substrate as defined in Claim2, wherein an

I nsul ating llayer (15) of the plasna display are forned by the pattern,
and the filmis an insulating photosen3|é|ve resyp fil (40) that will
formthe insulating Iazgé . A égzogether at least a
powder containing | ead

of boron oxide or

10\
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-

crosslinking organic high pol yner binder, photoreaction initiator, and
phot oreaction accel erator, and then by 25 developing the mxture into a

sheet state on a separate - 35
- film 8. Afilmfor formng protruded portions on a
substrate as defined in Caim 2, mhereiﬁé&%uorescent material |ayers
(17[err], 17[err], 17[err]) of the plas I splay are 5 fornmed by the
pattern, and the filmis a fluorescent- mat eri al - cont ai ni ng

phot osensitive resin film (50[err],50[err]) that will formthe
fluorescent material layers is one formed by m xi ng together at |east
an ultraviolet-emtting type fluorescent naterial powder, and a resin
conposition 10 coz&gbnkgﬁ crosslinking organic high polymer binder,
phot oreaction initiatb¥, d phot oreacti on accel erator, and by

devel oping the m xture into a sheet state on a separate film

9. A nmethod for formng pr%truded {)ortions on a 15 substrate, the nethod
conpri si ng; ﬁ 3 3 24

45
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F3

pl acing onto the substrate a filmfor formng protruded portions, the

fil m being forned by devel opi ng into a filnmy state a resin
conposition conprising at |east . glass powder, organic high polyner
bi nder, photoreaction 20 initiator, and photoreaction accel erator; and
form ng pr ot ruded portions of dfgfl red configuration on the
substrate through a process that the M0 m pl aced on the substrate is
exposed and devel oped with a pattern. 25 10. A nethod for
form ng protrud portigns on a substrate, as defined
in claim9, whe ilng.n/%ici ng onto the sylstrate the film the

J be used r a plasma display.

substrate is a glass substr
ﬁ%el{ 1port [ o%gnbil 52 sub te, as defined
yb

11. A method for form ng pr

in claim9, wherein in_placi ont rdde t film the resin
conposi tion further 24~ co I ses el gcyricdl |l y/conduct /e powder.
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12. A method for form ng protruded portions on a substrate, as defined
in claim10, wherein the resin 10 conposition further conprises

electrically conductive powder . 13. A method for form ng
protruded portions on a substrate, as defined in claim9, wherein in
formng the pr ot ruded portions,ﬁgartition wal s (11, 111) of the plasma
15 display are fornmed by the patter /15hd the filmis an i nsul ati ng
phot osensitive resin film (45) that will form the partition walls is
one formed by m xing together at | east a powder containing | ead-series
or zinc-series glass powder and filler of boron oxide or silicon

dioxide, and a 20 resin conposition containing crosslinking organic high
pol ymer bi nder, photoreaction initiator, and photoreaction

accel erator, and by devel oping the m xture into a sheet state on a
Separate film 14. A nmethod for formng protruded portions on a
25 substrate, as defined in ch%in19, wherein in formng the
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protruded portions, electrodes (22,23) of the plasma di splay are
formed by the pattern, and the filmis a conductive photosensitive
resin film(30) that will form the el ectrodes is one fornmed by m xi ng
t oget her at | east 5 glass powder, a powder containing conductive netal
powder conposed of silver, and a éﬁ | N conposition containing
crosslinking organi c high polynmer binde ,%Lhotoreaction initiator,
and phot oreaction accel erator, and then by devel opi ng the -m xture
into a sheet state on a separate 10 film 15. A method for
form ng protruded portions on a substrate, as defined in claim?9,
wherein in formng the . e{ truded portions, an insulating |ayer (15)
of the plasma dispfgiSBréaforned by the pattern, and the filmis an
15 insulating photosensitive resin film (40) that will form t he
insulating layer is one forned by m xi ng together at | east a powder
containing | ead-series or zinc-series glass powder and filler of boron
oxide or silicon dioxide, and a  2%resin corf@Qi tion containing
crosslinking organic high 20 polyner bijnder, photoreaction initiator, and
phot or eacti on accel er at-e+ ing the mxture into a
sheet state on a separgpe T~ m 6. A nethod for formng
protruded portions on a inclaim9, wherein in
formng the
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25 protruded portions, fluorescent material | ayers

-.38 - (17[err], 17[err], 17[err]) of the plasma display are forned
by the pattern, and the filmis a fluorescent-material -containing
phot osensitive resin film (50[err],50[err],50[err]) that will formthe
fluorescent material layers is one fornmed by m xing 5 together at | east
an ultraviolet-enitting type fluoresce@/10 material powder, and a resin
conposition containing crosslinki ng organi c high pol yner binder,

phot or eact i on initiator, and photoreaction accel erator, and by

devel opi ng the mxture into a sheet state on a separate film 10

17. A nethod for form ng protruded portions on a substrate, as
defined in claim13, wherein in formng the protruded portions, the
partition walls are fornmed into a striped shape on the substrate.

18. A method for form ng protruded portions on a 15 substrate, as defined
in-claim13, wherein in form ngat he protruded portions, the partition
wal I s are forned intq:? n%arix shape on the substrate.
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19.
20.
v

A plasma display fabricated by the nethod defined indaimo.
A plasma display fabricated by the.nethod defined in Caiml13.
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ABSTRACT OF THE DISCLOSURE
TITLE OF INVENTION: FILM, METHOD FOR FORMING PROTRUDED
PORTIONS OF PLASMA DISPLAY USING THE

SAME, AND PLASMA DISPLAY FABRICATED
BY THE METHOD

The method for forming partition walls of a
plasma display is a method for forming partition walls on
a rear side substrate used for a plasma display, wherein an
insulating photosensitive resin film obtained by developing
into a filmy form a resin composition containing at least
a glass powder, organic high polymer binder, photoreaction
initiator, and photoreaction accelerator is placed on the
rear side substrate, and the £ilm placed on the rear side
substrate is exposed to light and developed by using a mask
with a desired pattern, so that protruded portions that
will form the partitidn walls of a desired configuration
are formed. With this method, since the components within
the film are fixed in state, unlikely to be fluidized,
protruded portions of the most possible uniformity and of
a desired configuration can be formed with high precisiori
only by exposing the £ilm to light via a mask corresponding

to the desired configuration.

Figure 8.



