SPECI FI. CATI ON TI TLE OF THE | NVENTI ON %Eéékfﬁ%gﬁpﬁﬁaRICATlNG PLASMA DI SPLAY
PANEL AND PLASMA DI SPLAY PANEL FABRI CATED BY THE SAME 5 BACKGROUND OF THE
VENTIL ON The present invention relates to a nethod for fabricating mnute
forn&tions, nore particularly, to a nmethod for fabricating a plasma display
panel_mhich can fabricate a fluorescent material layer into a desired shape
10 wwth stability as well as to a plasma display panel fabricated by the
method. In recent years, with the devel opnent of display devices having

hi gh precision and yet fine i mge quality, such as the hi gh-vi si on system
di spl ay neans have also 15 been in derafds for |arger size and higher
definition. The CRT display systemis capable of providing display tubes

wi th high enission |nten5|t|es whiSPECIFEGARIO®E been available in sizes of
30 to 40 inche ‘ he di spl ay system has a drawback that it is
difficult 20 = "0 inches due to its structural

limtations. Nbanmhlle D havi ng
sonme advantages includin iﬁ%wvéﬁgéixgééﬁgg%p i on and%ﬁ%%ggkigkéaggﬂﬁ%
make, has di satw@Mra928PLAY PANEL FABRICATED BY THE SAME
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The present invention relates to a method for
fabricating minute formations, more particularly, to a
method for fabricating a plasma display panel which can
fabricate a fluorescent material layer into a desired shape

10 with stability as well as to a plasma display panel
fabricated by the method.

In recent years, with the development of display
devices having high precision and yet fine image quality,
such as the high-vision system, display means have also

15 been in'demands for larger size and higher definition.

The CRT display system is capable of providiné
aisplay tubes with high emission intensities, while they
have been available in sizes of 30 to 40 inches. However,
the CRT display system has a drawback that iﬁ is difficult

20 to upsize beyond 40 inches due to its structural
‘limitations. ; -

Meanwhile, the liquid crystal display system,
although having some advantages including low power
consumption and the unit’s compact make, has disadvantages

25 that it is incapable of providing those with high emission
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Iin emssion intensity to the CRT system
capability of
of view,

that it is incapable of providing those with high em ssion
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. and that it is too conplex in structure to upsize except the
proj ection type. In contrast to those systenms, the plasma display system
has advant ages such as the inplenmentation of a 5 display unit conparable

relatively sinple structure, the

Its upsizing, and the unit's conpact make. Fromthese points

the plasna display system has been receiving growing attention as

a substitute for the CRT display 10 systemor liquid crystal display
system The panel of this plasma di splay2system has two substrates,
| ar ge nunber of cells having such a structure that fluorescent nateri al
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15,ﬁ£artition wal | s proyvided to the substrates. When t he
UBEL FR FXEIRE Hhe Prodestion @ cell is excited, ultraviol et

I uoresce
gystem has advantages such as the implementation of a

display unit comparable in smission intensity to the CRT
system; relatively simple structure, the capability of ita
upsizing, and the unit’s compact make. From these points
of view, the plasma display system has been receiving
growing attention as a substitute for the CRT display
system or liquid crystal display system.

The panel of this plasma display system has two
substrates, and a large number of cells having such a
structure that fluoiescenttwaterial layers, electrodes, and

discharge gas are contained in minute spaces surrounded by

partition walls provided to the substrates. When the

digcharge gas between thé electrodes in each cell is
excited, ultraviolet rays are generated by the excited
discharge gas returning to the ground state; causing the
fluorescent materials in the fluorescent material layers to
emit light. This is the formation of pixels. -

It hashﬁeen conventional practice to employ the
screen printing process for the fabrication of .the
fluorescent material layers in this plasma display panel.
This procgés, unfortunately, has limications in printing

precision such that patterns of higher than arcund 100 um
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20 enit light. This is the formation of pixels. It has been conventi onal
practice to enploy the screen printing process for the fabrication of the
fkdorescent ‘material layers in this plasm display panel. This process,
unfortunately, has limtations in printing 25 precision such that patterns
of higher than around 100 [err]m -3- definitions could hardly be
obt ai ned. Besides, in the screen printing process, in order to forma
thick film the printing of the sane pattern is repeated many tinmes such
that the pattern may shift gradually, naking it inpossible 5 to obtain a
desired pattern as another drawback. Redently, however, grinding techniques

be.expl or ¢ ed N FEganE, Geld HBTaTEn b PHRRAAEE v o e e 14, VRS  on of
brocese. In oraeeh BERAELAE proleRI SR B ton s, SRR AT ¢
process, | owgirigitdlg’ @¥eEhaNsahe CHAOER I afdgesteianahy oidepaghehi on
walls are first forned on the substrate on the rear surface side.
Then, a that the pattern may shift gradually, making it impossible

| 5 to cbtain a desired.pattern as another drawback.

Recently, however, grinding technigues making use
of the sandblasting process or powder beam process have
come to be exploited for fine processing, lending
themaelves to the fabrication of the plasma display panel

10 in combination with the screen printing process.

In order to fabricate the fluorescent materiél
layers by this process, lower electrodes, an electrode
protactive layer, and partition walls are first formed on
the substrate on the rear surface side. Then, a

15 fluorescent material paste compositicn composed of high
polymer binder, fluorescent material, and solvent or watef.
is filled in desired partition walls by the screen printing
process and, as regquired, a resist pattern having anti;
blast property is provided on the partition walls, followed

20 by blowing fine powder wmaterial. Thus, the grinding
process is carried out by such a blasting process.

A paste-state composition with viscosity lower
than about 100,000 cP is used as the fluorescent material
paste composition. Therefore, by conducting a drying

25 process after the paste-staté composition is filled within
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15 fluorescent material paste conposition conposed of high polymer binder,
fluorescent. material, and solvent or water is filled in desired partition
wal'ls by the screen printing process and, as required, a resist pattern
having anti- blast property is provided on the partition walls, followed 20
by bl ow ng fine powder material . Thus, the grinding process is carried
out by such a blasting process. A paste-state conposition with viscosity

| ower than about 100,000 cP is used as the fluorescent naterial paste
conposi tion. Therefore, by conducting a drying 25 process after the
paste-state conposition is filled withiff = -4- the partition walls,

hri nk due . ' | ' ' h
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there is a popskitsidnapeat Thig, fauk @S pRBEeMBbRpbAM £l 85 stB¥aBgef | Ni shed
i nto various shapes depending on the differences in the filled state of
for the blasting process involving the blowing of fine

powder.

ut

However, when the grinding process is implemented
by the blasting process, there is a possibility that the
fluorescent material layers may be finished into various
shapes depending on the differences in the filled state of

10 the dried paste or the properties of the fluorescent
material powder. In other words, since different colors of
the fiuorescent material layers involve differences in the
hardness an§ the shape of fluorescent material powder, the
£illing amount of fluorescent material péwder in the paste,

15 and the like, the processed shape of the flucrescent
material layer is unstable in shape such that fluorescent
material layers of the same shape is difficult to obtain.
This largely affects the stability of emission intensity
and color balance, causing the issue that constant quality

20 products are difficult to obtain. In particular, lack of
uniformity of the electrode exposure area makes a cause for
functional deteriorations such as intensity variations,
creating a significant issue that affects the quality of
the plasma display panel.

25 Since the processing is performed by the blasting
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10 the dried paste or the properties of the fluorescent material powder.
In other words, since different colors of the fluorescent material |ayers
ipvol ve differences in the hardness and the shape of fluorescent materi al
powder, the filling amunt of fluorescent material powder in the paste, 15
and the like, the processed shape of the fluorescent material |ayer is
unstabl e in shape such that fluorescent nmaterial |ayers of the sanme shape
is difficult to obtain. This largely affects the stability of em ssion
intensity and col or bal ance, causing the issue that constant quality 20
products are difficult to obtain. In pa&tdicular, lack of uniformty of the
el ectrode exposure area nakes a cause for functional deteriorations such as
intensity var PRPFEFS, %éétﬂ?@e%ﬁaswgrﬁpf pelact ians grganie laiglemslm qual ity

f th I di th
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i ssue of a narrow sel ective range ther issue, the

fluorescent material 5pagpquileansefbieisgué) the PIOSASHM hackhaall asting
process
- § powder scattered in the processing by the blasting process

may deposit on upper parts of the partition walls, thus
'forming'bright spots of the plasma display panel, which may
result in deteriorated qualiczy.

SUMMMRY OF THE INVENTION

10 | It is thereforé_ an object of the present
invention to provide a method for fabricating a plasma
dieplay panel, and a plasma display panel fabricated by the
same, which is capable of overcoming the instability in
shape precision of ﬁhé prior art and improving the

15 stability in the quality of the plasma display panel.

In accomplishing these and other aspects;
accoiding to a first aspect of the present invention, there
is provided a method for fabficating a plasma display
panel, comprising steps of:

20 ) inserting a setting type paste which is a
material for forﬁing a fluorescent material layer in spaces
of partition walls in a substrate; by using a screen having
openings corresponding to openings of the partition walls
constituting épaces serving as discharge cells for holding

25 the fluorescent material layer on the substrate having an
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may deposit on upper parts of the partition walls, thus formng bright
spots of the plasma display panel, which may result in deteriorated
quatity. SUMVARY OF THE | NVENTI ON 10 It is therefore an
object of the present invention to provide a nethod for fabricating a
pl asma di spl ay panel, and a plasma di splay panel fabricated by the sane,
whi ch is capable of overcomng the instability in shape precision of the
prior art and inproving the 15 stability in the quality of the plasna
di splay panel. In acconplishing these and ot her aspects, according to a
first aspect of the present invention,-téere is provided a nethod for
fabricating a plasm_display panel, conprising steps of: 20

inserting a §E?FFH et%ﬂﬁ?ﬂi&ste which is a material for formng a

fluorescent materi al a wal s in a substrate, by

using a screen having d%gﬁﬁ#G§i§o§§§§§%%d5h% #@ggﬁénlngs of the partition

wal | s constituting SpaQﬁﬁmﬁ&rﬁ'Wic%%aﬂ'?ﬁﬂ%l@ﬁscﬁklihﬁoﬁeﬁgk F t he
a ro

quorescent material |ayer on-the substriate having an pattern
paste; and

5 forming the fluorescent material layer by drying
and then baking the setting type paste. )

According to a second aspect of the present
invantion; there is provided the methed according to the
first aspéct, whergin the setting type paste is a

10 photosetting type of fluorescent-material-containing
photosenéitive resin paste which contains a solvent,
monomer, polymerization initiator, and fluorescent
material, and tha subgtrate and the partition walls are
light-transmittable.

15 According to a third aspect . of the present
invention, there is provided the method according to thé-
second aspect, wherein the electrocde pattern has an
electrode bus formed on the substrate, a light-impervious
island electrode exposed from a light-transmittable

20 insulating layer formed on the substrate, and a light-
imi:ervious anodé ‘or cathode formed on an exposed portion of
the island electrode where the island electrode is exposed
from the insulating layer, and thereby constitutes a DC

type plasma display panel.

25 According to a fourth aspect of the present



cGring the setting type paste; renoving uncured portions of the setting
type paste; and 5 formng the fluorescent material |ayer by
dr.yi ng and then baking the setting type paste. According to a second aspect
of the present invention, there is provided the nethod according to the
first aspect, wherein the setting type paste is a 10 photosetting type

of fluorescent-material-containing photosensitive resin paste which

contains a solvent, nononmer, polynerization initiator, and
fluorescent material, and the substrate and the partition walls are
light-transmttable. 15 . Ac'co'zrd’lngtoathird aspect of the

Bepoct. uher ot oRRE A cchtisat 13. r B Rd CBR BruRe A BB F Aot 8n the
oL Shan PREGHE SN CnaEn a8 SEiofieg RS 1D creeg |,
light- inperveneseoodsle fhicRt Aede formedl o dhe@iistdaker tadd Qlret he
i sl and el ectrode where the island el ectrode is exposed fromthe insul ating
| ayer, and t hpardllebreith mwach otiden,ymnd| twmeby conagipabes. aB5AC
Accordi ng 5to gy;gu&;\smaas%%gglg; :t:ahr?ef.r esent
According to a fifth aspect of the present
invention, there is provided the method according to the
second aspect, wherein the electrode pattern has address
electrodes which are formed on the‘ substrate and are
10 parallel with each other, and the parel has an ingulating
layer covering the substrate and the address electrodes,
and thereby constitutes an AC type plasma display panel.
According to a sixth aspect of the present
invention, there is provided the method according to the
15 third aspect, wherein in the curing step, light, electron
beams, or radiocactive rays for curing the paste is
irradiated from a surface of the substrate opposite to a
surface thereof where the partition walls are formed,
whereby the paste is cured except a portion shadowed by the
20 anode or cathode or the island electrode.
A.ccordihg to a seventh aspect of the present
invention, there is provided the method according to the
sixth aspect, wherein irradiaticn of light, electron.beamg,"

or radicactive rays for curing the fluorescent-material-

25 containing photosensitive resin paste is conducted also
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-7- invention, there is provided the method according to the second aspect,
wherein the electrode pattern has address el ectrodes which are fornmed on
the€ substrate and are parallel with each other, and thereby constitutes an
AC 5 type plasma display panel. According to a fifth aspect of the present
“invention, there is provided the nethod according to the second aspect,
wherein the el ectrode pattern has address el ectrodes which are forned on
the substrate and are 10 parallel with each other, and the panel has an
insul ating |ayer covering the substrate and the address el ectrodes, and
thereby constitutes an AC type plasma 'diasp'l ay panel According to a sixth

t of th t th deq.the_met hod ding t
The 15 " thi GLARRO SURRERRITY Fhe  MPHACR EP S CHe GATCLGFeR A Sbeans, |
or radioactiyg, £igag tf::grugiﬁé 30 Eﬁefoﬁﬁégﬁ%ngﬁadr\f %a%ﬁijtf Pré‘h% surf ace

of the substrate opposI ace t hereo ere artition walls
are formed, WaR6&SYor f&%‘a@%t%@@ﬂ%@z@c&s&étlon Shadowed by the 20

anode or cathode or the island el ectrode.
According to an eighth aspect of the present
§ invention, there is provided the method according to the
third aspect, wherein the setting type paste is a
photosetting type of fluorescent-material-containing
photosensitive resin paste which contéins a solvent,
monomexr, polymerization initiater, and fluorescent

10 material, and the substrate and the partition walls are
light-transmittable, and

the solvent in the paste is filled in the épaces
serving as the discharge cells is dried and then the paste
is formed in a shape of a mortar, the paste is cured except

15 a portion shadowed by the anode or cathode or the island
electrode, and uncured portions of the paste are cleaned
and removed, and whereby the fluorescent material layer
having the mortar-shape is obtained with the anode or
cathode exposed. .

20 According to a ninth aspact of the present
invention, theze is provided the method according to the
fourth or fifth aspect, wherein the setting type paste is
a photosetting type of fluorescent-material-conéaining
photosensitive resin paste which contains a solvent,

25 mwmonomer, polymerization initiator, and fluorescent
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Atcording to a seventh aspect of the present invention, there is provided
the nmethod according to the sixth aspect, wherein irradiation of |ight,

el ®ctron beans, or radioactive rays for curing the fluorescent-material- 25
cont ai ni ng photosensitive resin paste is conducted al so fromthe surface
of the substrate where the partition walls are forned by using a mask for
maski ng an upper part of the anode or cathode or the island el ectrode.
According to an eighth aspect of the present 5 invention, there is provided
the nethod according to the third aspect, wherein the setting type paste is
a photosetting type of fluorescent-nd# erial-containing photosensitive
resin paste which contains a solvent, nononer, nerizatiqn _initiator

|
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in a shape of jggnortar, the paste is cured except 15 a portion shadowed
by the anode or cathode or the island el ectrode, and uncured portions -of

the paste are cl eail®$l solvent in the paste is filled in the spaces
5 serving as the discharge cells is dried and then the paste
is formed in a shape of a gutter, the paste is cured except
portions shadowed by the address electrodes, and uncured
portions of the paste are cleaned and removed, and whereby
the flucrescent material layer having the gutter-shape is
10 obtained with the address electrodes exposed.

According to a tenth aspect o©of the present
invention, there is provided the method according to the
eighth or ninth aspect, wherein the partition wall has such
a shape that its side surface is curved so as to outwardly

15 widen from a portion on its substrate side to a portion on
its opening side with a thickness of the portion on thé
substrate side being larger than that of the porticn on the
opening side. |

According to an eléventn aspect of the present

20 invention, there is provided the method according.to any
one of the secon&.through tenth aspects, wherein an amount
of the fluorescent-material -containing photosensitive resin
paste tilled in the spaces serving as the discharge cells,
or an amount of the solvent therein is controlled, and an

25 amount of light, electron beams, or radicactive rays is
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and renoved, and whereby the fluorescent material layer having the
nortar-shape is obtained with the anode or cat hode exposed. 20 .
Agcording to a ninth aspect of the present invention, there is provided the
met hod according to the fourth or fifth aspect, wherein the setting type
paste is a photosetting type of fluorescent-material-containing
photosensitive resin paste which contains a solvent, 25 nononer,

pol ymeri zation initiator, and fl uorescent - 9- material, the
substrate and the partition walls are light- transnmttable, the address

el ectrodes are |ight-inpervious, and th&0selvent in the paste is filled in
the spaces 5 serving as the discharge cells is dried and then the paste is

formed in a sFeperedfled.qfta &hatt gehedght pf the cfilusrssnentomatersaihadowed

by the address_el ectradgs, and_uncured tions of the paste are cleaned
and renoved, gﬂéeﬁm’e?&@ Re™PF o @ﬁ%hﬁ BRFEFEIR @ avi ng the

gutter-shape i s 10 obylagd:Hh! ho! e AHIASS £HRR O5FS REPRIRGanfoCOr di N0
to a.tenth aspect of the present
invention, there is provided the method according to any
S5 one of the first through elaventh asgpects, wherein the.
light is ultraviolet ray.

According to a thirteenth aspect of the prasent
invention, there is provided the method according to the
fourth or fifth aspect, wherein the setting type paste is

10 a fluorescent-material-containing thermosetting resin
paste. |

According to a fourteenth aspect of the present
invention, there is provided the method according to of the
thirteenth aspect, wherein an amount of the fluorescent-

15' material -containing thermosetting resin paéte £illed in the
Spaces serving as the discharge cells, or an amount of thé.
golvent contained in the paste is controlled, and an amount
of 1light, electron beams, or radiocactive rays 1is
controlled, so that a height of the fluorescent material

20 layer is 1/3 or more that of the partition wall.

Accordiﬁg to a fifteenth aspect of the present
invention, there is provided a plasma display panel
fabricated by the method of the first aspect.

According to a sixteenth aspect of the present

25 invention, there is provided the plasma display panel
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i nvention, there is provided the method according to the eighth or ninth
aspect, wherein the partition wall has such a shape that its side surface
is curved so as to outwardly 15 widen froma portion on its substrate side
to a portion on its opening side with a thickness of the portion on the
substrate side being |larger than that of the portion on the opening side.
According to an el eventh aspect of the present 20 invention, there is
provi ded the method according to any one of the second through tenth
aspects, wherein an amount of the fluorescent-material-containing
phot osensitive resin paste filled in th&ispaces serving as the discharge
cells, or an anount of the solvent therein is controlled, and an 25 anount
of light, el eéfFordbea e the fiftieenthiaspect,swherein the0settimy rtyigeed, so
that a height _of the fluorescent naterial layer is 1/3 or nore that of the

partition wal PASRRcortli Ag REREPHEIPY h t®Fectt of LRRESRFRETHALSRIG i on,
Lt houEHBlet it O RAIAY L afln Benkhdih L OO"
~solvent, monomer, polymerization initiator, and fluorescent
5§ material, and the substrate and the partition walls are
light-transmittable.

According to a seventeenth aspect of the present
invention, there is provided the plasma display panel
according to the sixteenth aspect, wherein the electrode

10 pattern has én elecﬁrode bus formed on the substrate, a
light-impervious island electrode exposed from a light-
transmittable insulating layer formed on the substrate, and
a light-impervious anode or cathode formed on an exposed
portion of the island electrocde where the island electrode

15 1is exposed from the insulating 1layer, and thereby
constitutes a DC type plasma display panel. -

According to an eighﬁeenth aspect of the pfesent
invention, there is provided the plasma display panel
according to the sixteenth aspect, wherein the electrode

20 pattern has address electrodes which are formed on the
substrate and afé parallel with each other, and thereby
constitutes an AC type plasma display panel.

According to a nineteenth aspect of the present
invention, there is provided the plasma display panel

25 according to the sixteenth aspect, wherein the electrode
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AEcording to a thirteenth aspect of the present invention, there is

provi ded the nethod according to the fourth or fifth aspect, wherein the
setting type paste is 10 a fluorescent-material -containing
thernosetting resin paste. According to a fourteenth aspect of the present
i nvention, there is provided the nethod according to of the thirteenth
aspect, wherein an anmount of the fluorescent- 15 material-containing

t hernmosetting resin-paste filled in the spaces serving as the discharge
cells, or an anpbunt of the solvent contained in the paste is controlled,
and an amount of light, electron beans;, 18 -radi oactive rays is controlled,

that a height of the fl mat et al | s 1/3 t hat
of 1he parti t PARCRAT] Ban AHATRRE eREFPRPaCHPAchs EBL SFueo o by
i nvention, theped ' | | b by th
mothod of t he Frrer25epkad 4 s T (hPRh Radiaingl (mATHES SRS csent

25 inventionhast kel eidsuldtAngdadyehe hvatiRgdichll &HReke andl khe
according to the fifteenth aspect, wherein tﬁe setting type
- address electrodes, and thereby constitutes an AC type
5 plasma display panel. |
B ES
These and other aspects and features of the
present invention will become clear from the following
description taken in conjunction with the preferred
10 embodiments thereof with reference to the accompanying
drawings, in which:
Fig. 1 is a partly eniarged perspective view of
a plasma display panel cbtained by a plasma display panel
fabrication method according to a first embodiment of the
18 present invention; |
Figs. 2A, 2B, and 2C are sectional schematié-
views for explaining the procedure of fabricating electrcde
circuits obtained in the first embodiment; |
Fig. 3 is a partial plan view of resistors and
20 electrode circuits obtained in the first embodiment;
Figs..dA, 4B, 4C, 4D, 4E, and 4F are sectional
schematic views for explaining the procedure of fabricating
the resistors and an electrcde pattern obtained in the
first embodiment;

25 , Figs. 5A, 5B, 5C, and ‘5D are sectional schematic
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péste Is a photosetting type of fluorescent-material- containing

phot osensitive resin paste which contains a solvent, nononer,

pel’yneri zation initiator, and fluorescent 5 material, and the substrate
and the partition walls are light-transmttable. According to a seventeenth
aspect of the present ‘invention, there is provided the plasnma display
panel according to the sixteenth aspect, wherein the electrode 10 pattern
has an el ectrode bus forned on the substrate, a Iight-inpervious island

el ectrode exposed froma light- transmttable insulating |layer fornmed on
the substrate, and a |ight-inpervious adéde or cathode fornmed on an exposed
portion of the_island el ectrqQde where the island electrode 15, is, exposed

from the inst&S nd°% aﬁ?p,?'a"&ﬁag t RBRehFreERIRTe ut @8 afelrigaking asm

di spl ay panel . 1.Rg ei_ght eent h_aspect_.of the _prgsent_jnvention
there is provilééglcltg‘lﬁghgl a%%é% sp gy %gég?éac%gﬁa&nﬁg t 8%t het8i xi &tk h
aspect, whereigypdagmahectrode 20 pattern has address el ectrodes which are
formed on the substrate and are parallel with each other, and thereby
constitutes an AC type Plgsneéaj spBay apdnd@C s Osettionsl aschéairnt h
aspect of the present invention, there is provided the plasma display panel
25 accor df ng viewshfos isxpdahning Sxecprogeduns aftfabrilcatingdpartition

walls obtained in the first embodiment;
Figs. 7A, 7B; 7C, and 7D are sectional schematic
views for explaining the procedure of fabricating a
fluorescent material layer obtained in the first
10 embodiment;
Fig. 8 is a perspective view of a screen used in
a second embodiment of the present invention;
Fig. 9 is a partial sectional view showing the
sectional configuration of the fluorescent material layer
15 fabricated in the second embodiment ; |
Fig. 10 is a partial plan view showing the plaﬁ.
configuration of the fluorescent material layer fabricated
in the second embodiment;
Pig. 11 is a partial sectional view showing the
20 sectional configuration of the fluorescent material layer
fabricated in a Eomparative example;
Fig. 12 is a partial plan view showing the planar
configuration of the fluorescent material layer fabricated
in the comparative example;

25 Fig. 13 is an enlarged sectional view of the



- 12 - pattern has address el ectrodes which are forned on the substrate and
are parallel wth each other, and the panel has an insulating |ayer
covering the substrate and the address el ectrodes, and thereby constitutes
an AC type 5 plasma display panel. BRI EF DESCRI PTI ON OF THE DRAW NGS These
and ot her aspects and features of the present invention will beconme clear
fromthe follow ng description taken in conjunction with the preferred 10
enbodi ments thereof with reference to the acconpanyi ng drawi ngs, in which:
Fig. 1 is a partly enlarged perspective view of a plasnma display panel

obtai ned by a plasma di splay panel fabtildat-i on nethod according to a first
enbodi ment of the 15 present invention; Figs. 2A, 2B, and 2C are sectional
schematic vi efdUPEPSERRF aimategiake Iavieredaf e 2of Plagma cddispday| euanelde
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Fig. 14 is a partial plan view showing the planar
configuration of the fluorescent material layer fabricated

§ Dby a comparative example;

Fig. 15 is a perspective view of an AC type
plasma display panel obtained by a plasma display panel
fabrication method according to another embodiment of the
present invention;

10 Fig. 16 is an outlining explanatory view of a DC
type plasma display panel;

. Fig. 17 is an outlining explaratory view of an AC
type plasma display panel according to an embodiment of the
present invention; and

15 Pig. 18 is an outlining explanatory view of ‘an AC

type plasma display panel according to another embodiment

of the present invention.

Before the description of the present invention

20 proceeds, it is to be noted that like parts are designated

by like referen.c.e numerals throughout the accompanying
drawings.

Fig. 1 is a partial perspective view showing a DC

type color PDP (Plasma Display Panel) fabricated according

25 to a first embodiment of the present invention.



Figs. 4A, 4B, 4C, 4D, 4E, and 4F are sectional schematic views for
expl ai ning the procedure of fabricating the resistors and an el ectrode
pattern obtained in the first enbodinent; 25 Figs. 5A, 5B, 5C
and 5D are sectional schematic -13- views for explaining the procedure
of fabricating insulating |ayers and anodes obtained in the first

enbodi ment; Figs. 6A, 6B, and 6C are sectional schematic 5 views for
expl ai ning the procedure of fabricating partition walls obtained in the
first enbodinment; Figs. 7A, 7B, 7C, and 7D are sectional schenmtic views

for eXpIaining t he procedure of fabrieatEng a fluorescent material |ayer
obtained in the first 10  enbodi nent, g 8is a Berspectlve view of a
screen used in a secon®efPEEUNFHR Kifd-t Be BRERqkON APBNiGATPTSES 8 is a

par 1 3 Soct EAgk, A ARaN 09 P aebhenal S s 00 o i
back side panel 2 with a desired interval. The back side
panel 2 has a rear side substrate 10, and partition walls

§ 11 formed on the rear side substrate 10 in correspcndence
to pixels. The front side panel 3 is under the control by
the partition walls 11 fof its opposing interval.

The rear side substrate 10 is made of light-

transmittable glass. On the rear side substrate 10,

10 island-shaped electrodes 20 arrayed into a matrix,
electrode buses 22 for comnecting the island electrodeé 20
with one another, and resistors 21 for comnecting the
electrode buses 22 and the island electrodes 20 with each
other are formed in pluralities. These island electrodes

15 20, resistors 21, electrode buses 22, and the like are
respectively formed from an e;ectrically conductive
composition in which electrically conductive material such

as silver or ruthenium oxide ié mixed to glass. The
electrode buses 22 are ladder-like members branchad off to

20 right and left, and are so structured that a pair of right-
and-left ladder;iike members extending in one direction
{(vertical direction in Fig. 1) on the réar'side substrate

10 are arrayed in a large number in the horizontal
direction in Fig. 1 with intervals. Between one pair of

25 electrode buses 22 and another, an auxiliary bus 23 is
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ng. 10 is a partial plan view show ng the plan configuration of the
fluorescent material |ayer fabricated in the second enbodinent; Fig. 11 is
a.partial sectional view showi ng the 20 sectional configuration of the
fluorescent material |ayer fabricated in a conparative exanple; Fig. 12 is
a partial plan view showi ng the planar configuration of the fluorescent
material |ayer fabricated in the conparative exanple; 25 Fig.
13 is an enlarged sectional view of the - 14 - fluorescent material

| ayer of a plasma display panel obtained by a third enbodi nent of the
present invention; Fig. 14 is a partiat 38 an view show ng the pl anar

configuration of the fluorescent material |ayer fabricated 5 by a

conparative eX@fnes. FFhe isdand elequtrodest 2Qans eachfdiaposed: heewaemsna
nel fabrication nmethod

5Pl 2y pancl QULANEI By Rl AR e Brc e Lol oot Lon ol
Fig. 16 is an lq}lgel'lnghﬂgrgxe%% %rl)éc\éir%&’eoéugegciz. The resistors 21
ars each instélled between the island electrode 20 and the

5 crossbar-like portion 22a of the electrode buses 22.

Voltages to be applied to the island electrodes 20 depend

on the résistors 21. |

On the rear side substrate 10, an insulating

layer 15 is formed so as to cover the island electrodes 23,

10 the resistors 21, and the electrode buses 22, including the
regions where the auxiliary kuses 23 are formed. The
insulating layer 15 is made of a dielectric material such
as glass, and has through holes 16 formed at portions
opposite to the island electrodes 20. At the through holes

15 16, anodes 13 respectively connected to the islahd
electrodes 20 are formed. The auxiliary buses 23 alsc havé
through holes 16a formed at the same pitch as the through
holes 16. At the through holes 16a, auxiliary anodes 24
are formed for higher response speed of display.

20 The partition walls 11 are formed on the
insulating layer:is and arrayed into a matrix so as to each
surround the anode 13. In each partition wall 11, either
cne of display cells 14p, 145, or 14 having a fluorescent
material layer 17, 17;, or 17, of one of three colors,

25 red, green, and blue is disposed. In this embodiment, two



type plasma display panel; Fig. 17 is an outlining explanatory view of an
AC type plasma display panel according to an enbodi nent of the present

i pvention; and 15 Fig. 18 is an outlining explanatory view of
an AC type plasma di splay panel according to another enbodi nent of the
present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Bef or e
the description of the present invention 20 proceeds, it is to be noted
that |like parts are designated by |like reference nuneral s throughout the
acconpanying drawings. Fig. 1 is a partial perspective view showing a DC
type color PDP (Plasma D splay Panel) ~f abiri-=cated according 25 to a first
enbodi nent of the present invention. Referring to Fig. 1, the color PDP
1 conprises adrger Sisplavineells ldyd axef pofitipyed pabkiqwe.ompsksdduso t he

back side panel 2 with, a._desired interval. The back side pane] 2 has a rear
oide subst rat 898070 fisplay, eebie dde| and 14z 376 RORKF LoReAHEb} e Stie

substrate 10 113 E8TEAMAPRIEACE 1uel ¥RLSe AN bGBRIaP' AR RARE], 343 Under

t he control
' 145, and 14 make up one pixel.

5 " The front side panel 3 has a front side substrate
12 made of light-transmittable glass. 6n a surface of the
front side substrate 12 facing the rear side substrate 10,
a cathode 1line 25 extending perpendicularly to the
electrode bus 22 is buried in at a position facing the

10 anode 13. This cathode line 25 is formed in a way that
paste-state electricaily conductive ink containing
aluminium etec. is filled in a groove formed in the front
side substrate 12 by a screen printing process or the like.
Further, priming spaces (not shown) for leading charges t¢

15 the display cells 14, 145, 14z are also formed on the
front side substrate 12. .

Next, the procedure of fabricating the back siée
panel 2 of the DC type color PDP adopting the first
embodiment of the present inventién is exblained with

20 reference to Figs. 2 through 7.

In the.first embodiment of the present invention,
the conductor circuit for the electrode buses 22, the
resistors 21, and the like is first formed on the rear side
substrate 10. Then, the insulating layer 15, and. the

25 partition walls 11 are stacked thereon one by one.
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t hie partition walls 11 for its opposing interval. The rear side substrate
10 is nade of light- transmttable gl ass. On'the rear side substrate 10,
10~ island-shaped electrodes 20 arrayed into a natrix, electrode
buses 22 for connecting the island el ectrodes 20 with one anot her, and
resistors 21 for connecting the el ectrode buses 22 and the island

el ectrodes 20 with each other are formed in pluralities. These island

el ectrodes 15 20, resistors 21, electrode buses 22, and the |like are
respectively formed from an electrically conductive conpositionin
which electrically conductive material- 38ckh as silver or rutheniumoxide is
m xed to glass. The el ectrode buses 22 are | adder-1i ke nmenbers branched
off to 20 riBheakke I Ilypgessent panerdalulaverhat7m pdsr blp r@zght -

1 BT e ML S 1o
pai of 25 of 2@%?%%‘@%&53! PbEEEate T 1a¥]“ aLx Pf oy bus 23 1o - 16

- fornmed. The island elmct rages 2&@5&&@_@,& digteeeadrlet WVeeRse, an

§ electrically ¢onductive photosenéitive resin £ilm 30 that

will result in the rear side substrate 10, the island

electrodes 20; the electrode buses 22, and the auxiliary

buses 23, an insulating photosensitive resin £ilm 40 that

will result in the insulating layer 15, an electrically

10 conductive resin paste 38 that will result in the resistors

21, and a partition wall-forming film 45 that will result

in the partition walls 11 are prepared. Besides, a

fluorescent-material-containing photosensitive resin paste

50 (505, 505, 50p) that will result in the fluorescent

15 material layers 17,, 17;, 17; is also prepared.

The electrically conductive photosensitive resiﬁ

£ilm 30 thét will result in the electrode buses 22 and the

auxiliary buses 23 1is preferably prepared by mixing a

powder incluéing conductive metal powder composed of glass

20 powder and silver, and filler, with a resin composition

containing crossl inking or cther type organic high polymer

binder, photoreaction initiator, and photoreaction

accelerator, and then by developing the mixture into a

sheet state on a separate film, with the resulting

25 thickness in the range of 5 - 10 um uniform. The filler
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pSrtions 22a corresponding to the crossbars of the |adder- |ike nmenbers of

the el ectrode buses 22. The resistors 21 are each install ed between the

i sI*and el ectrode 20 and the 5 crossbar-like portion 22a of the electrode
buses 22. Voltages to be applied to the island el ectrodes 20 depend on-the

resistors 21. On the rear side substrate 10, an insulating |ayer 15

formed so as to cover the island el ectrodes 20, 10
the el ectrode buses 22, including the regions where the auxiliary buses 23
"are forned.

as gl ass,

The insulating layer 15 is nmade of a dielectric mater

i sland el ectrodes 20. At the through holes 15 16, anodes 13
respectivel y maynnott ke eentained |in ahBiee|fddm otbs 2Cher dasylasdngThe

auxiliary buses 23 al so ,have t%ﬁgu h, hol es 16a forped at &he same
t he through hBﬁ%%"i%’.’s’Kti"tener? ughl'ﬁol‘lgs SRAL okl TEAPLEnGes D
f d f hi ' 0

oS 11 ar SENICRIPTERSPNE £y PLBPRBNLLY praparsa, by mide !

wal | s

matri x so as

bOuw@SE Nedritiaionng 1683 ades]3zihe-0aslePdr ldehar@hke

either one of display cells 14[err], 14[err], or 14[err] having a
fluorescest nglassa apovdeeradd| £iller 1shahris boréd| exide obrosdldtonhree

col ors,

25

10

15

20

25

red, green, and blue is disposed. In this enbodinent,
dioxide, with a resin composition containing crosslinking

or other type organic high polymer binder, photoreaction
initiator, and photoreaction accelerator, and then by
developing the mixture into a sheet state on a separate
£ilm, with the resulting thickness in the range of 5 - 100
pm uniform. The electrically conductive resin paste 38
that will result in the resistors 21 is preferably a paste
prepared by mixing a powder including metal cxide powder

containing glass powder and ruthenium oxide, or other like

S

the resistors 21, and

i al such

and has through holes 16 forne8l at portions opposite to the

itch as
are
rtition
0 a

11,

t wo

which imparts the electrical conductivity with a

crosslinking or other type organic high polymer binder;
The partition wall-forming f£ilm 45 that will result in the
partition walls 11 is preferably prepared by mixing a
powder containing lead-series, zinc-series, or other like

glass powder and filler such as boron oxide or silicon

dioxide, with a crosslinking or other type organic high

polymer binder. The fluorescent-material-containing
phctosensitive resin paste 50 that will result in the
fluorescent material layers 17z, 17;, 173 is preferably a

paste prepared by mixing an ultraviolet-ray emiseion type



17 - green display cells 14[err] are positioned oblique, and blue and red
display cells 14B and 14R are positioned oblique so as to cross them Thus,
t hése four display cells 14[err], 14[err], 14[err], and 14[err] nake up one
pi xel. 5 The front side panel 3 has a front side substrate 12
made of light-transmttable glass. On a surface of the front side substrate
12 facing the rear side substrate 10, a cathode |ine 25 extending .
perpendicularly to the el ectrode bus 22 is buried in at a position facing
the 10. anode 13. This cathode line 25 is forned in a way that
paste-state electrically conducti ve 20 ik cont ai ning al um nium etc.
is filled in a groove fornmed in the front side substrate 12 by a screen
printing proceddiqrescent| | Raterialt hpowder i itk spacessimotcombosh)idmr

| eadi ng charges to .15 the display cells 14[err], l4[err], l4[err] are
al so formed orF @Y ASH: °§?€%1’§§‘H§‘Sr aF cotier , O¥ganiy ddechupelprer

[ br} oati g, ek of Shopanelertcll UBHRINRe cOler ERoadRLlg, e
to Figs. 2 thiQifiefator, with the possibly uniform.

5 | Over the preparation of these materials, the
electrode buses 22, the auxiliary buses 23, and the island
electrodes 20 are first formed on the rear si&e substrate
10. As shown in Fig. 2A, the electrically conductive
photosensitive resin £ilm 30 is adhered first to the rear

10 side substrate 10. For this adhesion, the separate film,
positioned on top, is developed and adhered onto the rear
side substrate 10 with a roll or the like. Subsequently,
as shown in Fig.'ZB, a mask 31 having light-transmitting
portions 3la provided at places corresponding to the shapes

15 and positions of the electrode buses 22, the auxilia:x
buses 23, and the island electrodes 20 is positioned and
set above the rear side substrate 10, in which state the
electrically conductive photosensitive resin film 30 is
exposed to light. Then, as shown in Fig. 2C, through a

20 developing process with a desired develcper such as pure
water, water soiﬁtion of sodium carbonate, water solution
of tetramethyl ammonium hydroxide, or water solution of
sodium hydroxide, for example, exposed portions 30a are
cured so that the electrically conductive resin that will

25 result in the electrode buses 22, the auxiliary busas 23,
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In the first enbodi nent of the present invention, the conductor circuit for
the el ectrode buses 22, the resistors 21, and the like is first formed on
thé rear side substrate 10. Then, the insulating |ayer 15, and the 25
partition walls 11 are stacked thereon one by one. - 18 - Finally,
. the fluorescent material |ayers 17[err], 17[err], 17[err] are formed within
the partition walls 11, by which the back side panel 2 is fabricated. In
this fabrication procedure, first, an 5 electrically conductive
photosensitive resin film30 that will result in the rear side substrate
10, the island el ectrodes 20, the el ect 2ade buses 22, and the auxiliary
buses 23, an insulating photosensitive resin film40 that will result in

t he i nsul ati ngnfallee isdangnhelectaadesalfyis Formeddudfiter deyingpadds 38 t hat
will result in the resistors 21, rtition wall-formng film 45 that

W1 result i As: RakBEr FEER oheripsizatuze BRI kiR ko CHAS i, shput
S0[err ], 507 oPr ) FOREEN.CRE PR B R HErBERL feRESaRREs IS Way b1 <
17err], 17 epkltess téitddndnt 2ot PP iG0uncured resin £ilm or cured. |

5 electrically conductive resin are ramoved. As a result,

the electrode buses 22 each in the form of ladder-like

member, the auxiliaiy'buses 23 each in linear form, and the

island electrodes 20 arrayed into a matrix can be obtained

at a uniform thickness of 4.8 to 5.2 um. In this way, by

10 using the electrically conductive photosensitive resin film

30 with uniform thickness in the formation cf the conductor

circuit of the electrode buses 22 and the like, as compared

with their formation performed by the screen printing

process variation in electrical resistance value due to

15 time deteriocration which is caused by evaporation of ink

solvent or the like, as well as variation in electricai

resistance value due to deviation of component particles of

the mixture within ink can be suppressed. Thus, a stable

electrical circuit can be obtained.

20 _ Subsequently, the resistors 21 are formed in such

a way that the eiéctrode buses 22 and the island electrodes

20 are connected to each other via the resistors 21. Por

the formation of the resistors 21, as shown in Fig. 4A,

photo-resist 35 is applied uniformly to the rear side

25 substrate 10. Then, as shown in Fig. 4B, a mask 36 having
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The el ectrically conductive photosensitive resin film30 that will result
in the electrode buses 22 and the auxiliary buses 23 is preferably prepared
by "mi xi ng a powder including conductive netal powder conposed of glass 20
powder and silver, and filler, with a resin conposition containing
crosslinking or other type organic high polyner binder, phot or eact i on
initiator, and photoreaction accelerator, and then by devel opi ng the
m xture into a sheet state on a separate film wth the resulting 25
t hi ckness in the range of 5 - 10 [err]muniform The filler - 19 - may
not be contained in the film 30. The. igpsul ati ng photosensitive resin film
40 that will result in the insulating |ayer 15 is preferably prepared by

m xi ng a powddrightnishirlding cagpoxrioas, zB86b- seprewided ohBer pikeed gl ass
powder and filler such _as boron oxide or silicon dioxide, with a resin
conposi ti on cHARTEESPAPAERGSE? ithei Abapes @ik posypions hithehirghipobyser

bi nder, photorgaction initiator, and photoreaction accel erator, and then by
devel opi ng t h@g‘m"ft B?@“i”rﬁrffaé\a?ﬁeé?t ® hRe reRpfide syestrarmiGith the

resul ting thiQ$¥"$Hiéﬂ1éﬁaéer%ﬂgepﬁgtg-ieéggé 35 is exposed to light.

5 Then, as shown in Fig. 4C, through a developing process

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, for

example, rectﬁngular recessed portions 37 that will resuit

10 in 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 island eléctrodes 20.

Now that the recessed portions 37 are formed, as

shown in Fig. 4D, an electrically conductive resin paste 38

15 1is filled into the recessed portions 37 and dried. This

filling and drying processes of the electrically conductive

resin paste 38 are carried out to a plurality of times, .

taking into account the possible contraction due to drying.

Upon completion of the filling and drying processes, as

20 shown in Fig. 4B, the surface is ground _-smooth by a

wrapping device.400 and, besides, the filled conductive

resin paste 38 is controlled to a specified value of

thickness (surface height) (e.g., 10 to 15 um). Then,

through a baking with temperature kept at 600 to 620°C for

25 about 0.5 hour as one example, organic components and the
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[5rr]n1uniforn1 The electrically conductive resin paste 38 that will result
in the resistors 21 is preferably a paste prepared by m xing a powder

- i p€luding netal oxide powder containing glass powder and rutheni um oxi de,

or other Iike 15 which inparts the electrical conductivity wth a
crosslinking or other type organic high polyner binder. The partition .

wal |l -forming film45 that will result in the partition walls 11 is
preferably prepared by m xi ng a powder containing |ead-series, zinc-series,
or other like 20 glass powder and filler such as boron oxide or silicon

di oxide, with a crosslinking or other-tgpe-organic high polymer binder.
The fluorescent-nmateri-al-containing photosensitive resin paste 50 that

Wil result ibiké&edantadnedcmthenpkotcd rasiysdr 35 194 enekposdd qoxitiob® err] is
preferably a 25 aste prepared by m xing_an ultraviolet-ray em ssion type
- 20 - fluoreREdrte rﬁ"éﬁ%"&l‘vﬁo’&ﬂ%‘r“ RRERea3 P AlS XEBRNES: t PH G &B8i ng

Cross! 9 SLaOLUSs PSR SRPLERL Al MBI RADEDSS 0 el Y o3t o0
Over the prepgyatid) Shorkhes @piaiREd 8l thikhfay are height-controlled
8§ 80 as to be uniform in thickness. Thus, variation in
resistance value is reduced and variation in discharge
voltage is leas likely to occur. As a result, a successful
color PDP with less variation in brightness for each pixel
can be cbtained.

10 After the resistors 21 are formed, the insulating
layer 15 is fabricated so as to cover the resistors 21, the
island electrodes 20, the electrode buses 22, and the
auxiliary buses 23 while the portions where the auxiliary
anodes 24 of the auxiliary buses 23 are formed and the

15 ©portions where the anodes 13 of the island electrodes 20_
are formed are exposed. Further, the anocdes 13 and thé
auxiliary anodes 24 are formed by the screen printing
process. In the formation of the insulating layer 15, as
shown in PFig. SA, the light-transmittable insulating'

20 photosensitive resin f£ilm 40 with the separate film up is
developed and adﬁéred onto the rear side substrate 10 with
a roll or the like. Next, as shown in Fig. 5B, a mask 41
having light-shielding portions 41la provided at places
corresponding to such shapes and positions that the

25 portions where the anodes 13 of the island electrodes 20



efectrode buses 22, the auxi liary buses 23, and the island el ectrodes 20
are first formed on the rear side substrate 10. As shown in Fig. 2A, the

el éctrically conductive photosensitive resin film30 is adhered first to
the rear 10 side substrate 10. For this adhesion, the separate film
positioned on top, is devel oped and adhered onto the rear side substrate 10
with a roll or the like. Subsequently, as shown in Fig. 2B, a mask 31
having light-transmtting portions 3la provided at places corresponding to
~the shapes 15 and positions of the el ectrode buses 22, the auxiliary buses
23, and the island electrodes 20 is posizg aned and set above the rear side
substrate 10, in which state the electrically conductive photosensitive
resin film 30 are Eopweddand theglpertibna, whers the auxikigry2&nodés @gph a 20
devel opi ng process with a_desired devel oper such as pure water, water

sol ution of s&fi ubheadpEAALaTY wlUSesSsA Lt pER diommed: aaxe hexpasrsniiam

hydr oxi de, or water solution of sodi um hydroxide, for exanple, exposed
3 A

portions 30a BOE1L4PRED BRI hERT  AROYSP LR | ESAT ysﬁﬁcﬁ}tqq%treesli% tHat will
25 result igpLlg slecl 'Me shUGESe ity JrldBoRURLLL ARY RIS £8P0 40 is 21 -

5 exposed. Through a developing process 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 shown
in Fig. 5C, the through holes 16 for formation cf the

10 ancdes 13 and the through holes 16a for formation of the
auxiliary ancdes 24 are bored, for example, at unexposed
porticns 40a. Then, through a baking with temperature kept
at 550 to 600°C for about 0.5 hour as one example, the
insulating layer 15 can be obtained. After the insulating

15 layer 15 has been obtained, the electrically conductive'
resin paste is filled into the through holes 16, 1éa by thé
screen printing process, and dr:i.ed; and baked, by which the
ancdes 13 and the auxiliary anodes 24 are cbtained as shown
in Fig. 5D. In this way, by using the insulating

20 photosensitive resin £ilm 40 with uniform thickness for the
formation of the'insulating layer 15, the insulating layer
15 can be formed into more smooth, uniform thickness,
compared to when it is formed by the screen printing.
Therefore, variation in the distance between the anode 13

25 and the cathode 1s reduced, so that the variation in



and the island electrodes 20 is formed. After drying, this is baked with
tenperature held at 620 to 650[err]C for about 0.5 hour as one exanple, by
whi'ch organi ¢ conponents or any excess conponents contained in uncured
resin filmor cured 5 electrically conductive resin are renoved. As a
result, the electrode buses 22 each in the formof |adder-1ike nenber, the
auxi liary buses 23 each in linear form and the island el ectrodes 20
arrayed into a matri x can be obtained at a uniformthickness of 4.8 to 5.2
[err]m In this way, by 10 wusing the electrically conductive

phot osensitive resin film30 w th unif-o2& +hi ckness in the formation of the
conductor circuit of the electrode buses 22 and the |ike, as conpared wth
their formati 4S6BAFERNEP biF tredusefeen printing process variation in

el ectrical resistance ue_to, 15 _t e d te_ Lorati,on which is caused
by evaporation of ink s@?‘@éﬁ?’ EoANQqRS I"F F‘F RArtiEIon: WaLle 11

el ectrical reghgataRef ¥ U alsOcdewd ﬁfdﬁ{h Yhet gn; pargiclgs, of the

m xture within i nk can € Suppresse a stable rical  circuit can
be obtained. 2Qrmation of thétﬂ&&eﬁueeﬁIvya111§1q1r,eals8tsa&§n2ina@ fagayed in

such a way that the el ectrode buses 22 and the island el ectrodes 20 are
connected 80 ehem.i‘gl'ttatmmﬁ.bteahhs parolsidd walldr- folmifgriiin 98 wifth he
resistors 21, as shown in Flg 4A, photo-resist 35 is applied uniformy to
the rear sidethe separate film up 1s developed and adhered onto the
insulating layer 15 of the rear side substrate 10 with a
roll or <cthe like. Subsequently, in order tkat low
molecular weight substances contained in the partition
10 wall-forming £film 45 are urged to evaporate and that
éuhsequent processing uniformity is aptéined, heating is
carried out for a certain time, folloﬁed by cooling. Then,
a photosensitive film 53 with a separate f£ilm up is
developed and adhered onto the partition wall-forming f£ilm
15 with a roll or the like.

Next, as shown in Fig. 6B, a mask 46 having.
light-shielding pcrtions 46a -provided at places
corresponding to the shapes and positions of the partition
walls: 11 is positioned and set above the rear side

20 substrate 10, in which state the photosensitive film 53 is
exposed. Through a developing process with a desired
developer such as pure water, water solution of scdium
carbonate, water solution of tetramethyl ammonium
hydroxide, or water solution of sodium hydroxide, for

28 example unexposed portions 53a are removed and marrix-
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25  substrate 10. Then, as shown in Fig. 4B, a mask 36 having - 22 -

| i ght -shi el di ng portions 36b provi ded at pl aces corresponding to
t hé shapes and positions of the resistors 21 is positioned and set above
the rear side substrate 10, in which state the photo-resist 35 is exposed
to light. 5 Then, as shown in Fig. 4C, through a devel oping process with a
desired devel oper such as pure water, water solution of sodium carbonate,
wat er solution of tetramethyl amoni um hydroxi de, or water solution of

sodi um hydroxi de, for exanple, rectangular recessed portions 37 that wll
result. 10 in the pattern of the resist@e -21 are forned at unexposed
portions 35a, so as to be partly exposed between the el ectrode buses 22 and
the island el shapedesecersadmorhionshd? rihads yédll poe tthenordFiaref frhered, as
shown in Fig. 4D, ,an electrically conductive resin paste 38 15 is filled
into the recePeZHibAPR| W3 1laAdeqfPE@ed B8 fi | | ing and drying processes

of the electrically co ctive resin paste.38 are carried qQut to a
plurality of tines, ta ‘ﬂfﬁ%“g&ogﬁﬁsﬁhé’%%sﬁﬁrﬁe &5kt rbg'&"l'brp% to

drying. Upon gouplight Ofsbe! Bfe Thddd 13 A Ha i YEQGIHL E8ERCTs Sposed
| 5 through the recessed portions 47 via air by using a
sandblasting wmachine. As a result, as shown in Fig. eC,
each of the matrix-shaped recessed portions 48 surrounded
by-the partition wall 11 having such a shape that the
thickness of the lower end portion on its substrate side is
‘10 larger than that of the upper end portion on its opening
side is formed on each of the anodes 13.

After the partition walls 11 have been formed,
the fluorescent material layers 173, 174, 17z are formed
within the partition walls 11. For the formation of the

15 fluorescent material layers 173, 17g, 17, as showa in Fig.
74, for example,' red-fluorescent-material—containiné
photosensitive resin paste 50; is dropped from a screen 151
into the partition walls 11 with a squeegee 150 or the
like. Next, hot air drying is carried out at about 100°C

20 for 10 wminutes aé one example, followed by cooling. in
this way, the fiuorescent material resin paste 50 is
formed within the partition walls 11 as shown in Fig. 7B.
Subsequently, as shown in Fig. 7C, the layer of the’
fluorescent material resin paste 50; is expcsed to light by

25 irradiating ultraviolet rays from below the rear side



20 shown in Fig. 4E, the surface is ground snooth by a w apping device 400
and, besides, the filled conductive resin paste 38 is controlled to a
spécified val ue of thickness (surface height) (e.g., 10 to 15 [err]m.
Then, through a baking with tenperature kept at 600 to 620C for 25 about
0.5 hour as one exanple, organic conponents and the - 23 - like
contained in the photo-resist 35 of unexposed portions or the conductive
‘resin paste 38 are renoved, by which the resistors 21 are obtained as shown
in Fig. 4F and Fig. 3. The resistors 21 obtained in this way are

hei ght-controlled 5 so as to be unif-<o2M i-n thi ckness. Thus, variation

in resistance value is reduced and variation in_discharge voltage is |ess
i kely to occubsazagertdyu| tThep.s fdwonghya developing \BEICessS Fidr idation in

bri ght ness for, each pixel_ can be qbtai ned.

resistors 21 geélFSFnSSj’e}ﬂ%?’i' nERf t?‘%gp‘lué‘?/é‘f?a'i%?'i swa-ft?&'ris@ﬁ{“}?grc’?gh%s to
e " B, Bheoblfed AL RS o oL UEREUR AN 22,
of. the auxili afMrbusas, 23ranmatied "Beh A Nbd h8f sodium hydroxide, the
5 fluorescent-material-containing photosensitive resin paste
50p is left only at, for example, exposed portions 50a as
shown in Fig. 7D and then thé layer of the red fluorescent-
material-containing photosensitive resin paste 50, is
cbtained. These processes to the above are repeated
10 similarly ky-using a green-fluorescent-material-containing"
photosensitive resin paste 50; and a blue-fluorescent-
material-containing photosensitive resin paste 50z, by
which green and blue fluorescent material layers 175 and
17, are obtained sequentially. Then, through a baking with
15 temperature kept at 450 to 520°C for about 0.5 hour as one-
example, organic compcnents containéd in the fluorescent;'
material-containing photosensitive resin pastes 50y, 505,
505 are evaporated with the result that the red fluorescent
material layer 17; is obtained. When the height of the
20 fluorescent material 1layer obtained in the above
fluorescent uaéérial layer-forming process is not
sufficient, the fluorescent material layer-forming process
is repeated desired times to overlap the layer with the

previously-formed layer to obtain the fluorescent material

25 layer having a desired height.
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15 portions where the anodes 13 of the island el ectrodes 20 are fornmed are
exposed. Further, the anodes 13 and the auxiliary anodes 24 are formed by
thé screen printing process. In the formation of the insulating | ayer 15,
as shown in Fig. SA, the light-transmttable insulating 20

phot osensitive resin film40 with the separate filmup is devel oped and
adhered onto the rear side substrate 10 with a roll or the like. Next, as
shown in Fig. 5B, a mask 41 having |ight-shielding portions 4la provi ded at
pl aces corresponding to such shapes and positions that the 25 portions
where the anodes 13 of the island el eet28des 20 - 24 - are fornmed and
the portions where the auxiliary anodes 24 of the auxiliary buses 23 are
formed are exposed is @ tflonexresgrotsaatepdad dprersad7qi dd7subsi?mat e 10,

in which state the inpsulatin hot osensitive ,resin film40 [s 5 exposed.
Through a devePERE ptbc v?fatyh %Fed«é‘?"?@ d& @ dp&ETIEEH 588PBur 8 wat er

B oo by SaPheES MR BUTE! nspe ek Shog SO et WEMRTEATY)
5C, the througheholies nkbpf 8f fid BreeR 8f dlh a configuration of the
5 partition wall 11 that the thickness of the lower end
portion is larger than that of the upper end pbrtion.
Therefore, the light emitted from the fluorescent material
layers 173, 175, 17z is irradiated forward with high
efficiency. This allows the light emission efficiency to
10 be improved so that a color PDP with high brightness and
good contrast can be cbtained. Further, since the rémoved
fluorescent materials contained in the fluorescent-
material-containing photosensitive resin pastes SOR, 504,
50 are removed prior to the curing process, it becomes
15 possible to recycle the removed materials. Thus, expens;ve
fluorescent material is less wasted in vain, as compareé
with the prior art.

Once the back side panel 2 is fabricated over
these steps, it is bonded together with the front side
20 panel 3 fabricated by separate process, and inside air is
replaced with inéft gas such as helium and xencn, or helium
and neon. Thus, the display section is cowmpleted.
Finally; electronic circuits and a chassis are assembled,

by which the PDP1 is completed.

25 Now, a method for fabricating a plasma display
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10 anodes 13 and the through holes 16a for formation of the auxiliary
anodes 24 are bored, for exanple, at unexposed portions 40a. Then, through
a,baking with tenperature kept at 550 to 600C for about 0.5 hour as one
exanple, the insulating |layer 15 can be obtained. After the insulating 15

| ayer 15 has been obtained, the electrically conductive resin paste is
filled into the through holes 16, 16a by the screen printing process, and
dried and baked, by which the anodes 13 and the auxiliary anodes 24 are
obt ai ned as shown in Fig. 5D. In this way, by using the insulating 20
" photosensitive resin film40 with uni foggn4 hickness for the formation of '
the insulating layer 15, the insulating |ayer 15 can be forned into nore
snoot h, uni f opamehi skoesding ohparedeapntheerbiadimentorofedthy OFesssteen
printing. Therefore, variation, in the distance between the anode 13 25 and
the cathode iinyeRkim is dgserihed wathaFeLereirs 4o Figsonl ang Figs: ge gap
I's reduced. Wth t anodes 13 fornmed, the partition walls 11 are then
formed so as to"Ruttound the anodes 13. For the formation of the partition

wal I's 11, as shown in Fsg §Aghows the substrate of a plasma display
5 panel 1, where referéncé numeral 10 denotes a transparent
substrate made of an about 2 mm thick glass substrate as
one example; 20 denotes island electrodes fcrmed on the
. transparent substrate 10 in a matrix in correspondence to
pixels; 22 denotes electrode buses for constituting anocde
10 Dbuses each extended along one direction of columns cf the
matrix-shaped island electrodes 20 and each connected to
the island electrodes 20; 21 denotes resistors stretched
over the connecting'portions between the electrode buses 22
and the island electrodes 20; i5 denotes an insulating
15. layer formed on the transparent substrate 10 so that the
island electrodes 20 are exposed; 11 denotes partitioﬁ.
'walis made of glass fine particles etc. which are formed so
as to surround the island electrodes 20; 17 (17, 17g, 17p)
denote(s) fluorescent material layers formed within the
20 partition walls 11; and 25 denotes a cathode line for
coastituting thé cathode electrode provided on the
partition walls 11 along the other direction of cclummns of

the matrix-shaped island electrodes 20.
Next described is the molding process of the

25 fluorescent material layers 17y, 175, 173. The transparent



£

5 the light-transmttable partition wall-formng film45 with the separate
filmup is devel oped and adhered onto the insulating |ayer 15 of the rear
side substrate 10 with a roll or the like. =~ Subsequently, in order that

| ow nol ecul ar wei ght substances contained in the partition 10 wall-formng
film45 are urged to evaporate and that subsequent processing uniformty is
obt ai ned, heating is carried out for a certain tinme, followed by cooling.
Then, a photosensitive film53 with a separate filmup is devel oped and
adhered onto the partition wall-formng film15 wth a roll or the like.
Next, as shown in Fig. 6B, a mask 46 hawadog |ight-shiel ding portions

46a provi ded at pl aces corresponding to the shapes and positions of
the partitionsubstrate ¥ poyi twhhidd the setlamdovelettrodss 20de Gie
substrate 10, in which state _the photosensitive film 53 is exposed.

Through a dev&ESEREIBrRRIA 24 t Fhe XRsdiSteFsdel el B dinsudatdng plaxemat er

Armoni um hydr &7 A8 0o M EBFEBIgR | WHE Shotiim HYAPEki 02 WL 25 2 oxarpl e
unexposed porid-@RanS53Rasks SENBYChSR {RIF{ig- 8 are set to a screen
5 printing machine. Then, after the alignment of the
position -on the transparent substrate 10 where the
partition walls 11 are formed, with the screen 31 is
carried out, the fluorescent -material-containing
photosensitive resin péste for forming the fluoresceat
10 material layers 17 is placed on the screen 31 in a
necessary amount, and filled within the partition walls 11
of the transparent substrate 10 by using a squeegee.
Compositions as shown in Table 1 were used as five Examples -
of the fluorescent-material -containing photosensitive resin

15 pastes for forming the fluorescent material layers 17:



=726 - shaped recessed portions 47 that wll be the origin of the partition
wal s 11 are fornmed there. Subsequently, glass beads etc. are blown onto
portions 45a of the partition wall-formng film 45 exposed 5 through the
recessed portions 47 via air by using a sandbl asting nachine. As a result,
as shown in Fig. 6C, each of the matrix-shaped recessed portions 48
surrounded by the partition wall 11 having such a shape that the thickness
of the I ower end portion on its substrate side is 10 |arger than that of

t he upper end portion on its opening side is forned on each of the anodes
13. After the partition walls 11 have Jbgan-forned, the fluorescent materi al
| ayers 17[err], 17[err], 17[err] are formed within the partition walls 11.
For the formation of the 15 fluorescent material |ayers 17[err], 17[err],
17[err], as shown in Fig. 7A, for exanple, :

red- f | uor esce@bAgt &¢i al - cont ai ni ng photosensitive resin paste 50[err] is
dropped froma screen 151 into the partition walls 11 with a sqéﬂsgee 150

or the like. Next, hot air drying is carried out at about 100C for 10
m nutes as one cxanplc, +ohHt-owed—by—eooti-Rg—r-f—thi-Spway—t-he—fuoef escent
mat eri al resi hEgaspdes0[ er r]] Fluodescernd W Résbn-tfml];ﬁtlcrmmmldm 1L as
shown in Fig.]7B. Subsequently, as shownjin Fig. 7C, tlhe | ayer of tpe
_ macerial amount agent-£filled
powder- amount
filled
amount-
5 1 59.2 40.7 0.1
2 §8.2 4C.6 0.2
3 59.1 40.5 0.4
4 58.4 40.1 1.5
5 58.1 39.9 2.0
10
After the fluorescent-material-containing

photosens:'_.tive resin paste filling proceés was carried out

for each color, the transparent substrate 10 was set to an

ultraviolet-curigg apparatus, and ultraviolet rays were

15 irradiated from.the rear side of the transparent substrate

10 at a total quantity of light of 7.2 mW/cm? for about 3.5
seconds.

Next, the transparent' substrate 10 over the

photo-irradiation was set to a developing machins with the



fluorescent material resin paste 50[err] is exposed to light by 25
irradiating ultraviolet rays from bel ow the rear side - 27 - substrate
10”7 Then, through a devel oping process with a desired devel oper such as
pure water, water solution of sodium carbonate, water solution of
tetramet hyl amroni um hydroxi de, or water solution of sodium hydroxide, the
5 fluorescent-material -containing photosensitive resin paste 50R is left
only at, for exanple, exposed portions SOa as shown in Fig. 7D and then the
| ayer of the red fluorescent- material -containing photosensitive resin
paste 50[err] is obtained. These precagses to the above are repeated 10
simlarly by using a green-fluorescent-material -containing photosensitive
resin paste 5@ndrrfacesl afblthe- fHarsisicanwalist ek} aHownwaxd ni nglhen,
photosen3|t|ve resin paste 50[err], by which green-and blue fluorescent

material | aye@EVERPRPRRC AP farzied At tom: abRub kayause By | sorayiag

t hrough a baki tenperature kept_ at 450 to_5 for about 0.5
hour as one- @%&Hg‘ g} %355 WQ" ﬁﬁoﬁgnﬁs p&ﬁﬁsgr’:ﬁe(?tf t%ﬁ'gg et -
mat eri al - cont%&gh?% photosen3|t|ve resin pastes 50[err], 50[err], 50[err]

are evaporate the result that the red fluorescent
Upon completion of the development, the water

deposited on the transparent substrate 10 was remcved with
an air knife (i.e., curtain-like air blow), followed by
drying at about 80°C for 30 minutes as one example. Thué,
the fluorescent material layers 17 of a DC type plasma

10 display panel each having a configuration as shown in Figé.
9 and 10 were obtained.

After the drying process, an about 1 hour baking
process was carried out in a 520°C air atmosphers oven as
cne example, followed by coocling. Then, a front side

15 substrate to be paired was combined with the transparant
substrate 10, by which the plasma display panel waé
completed. |

‘Next, a Comparative Example is described. As in
the Examples, with the use of the transparent substrate 10

20 as shown in Fig. 1 and the screen 31 as shown in Fz.g 8,
conventional themo -drying type fluorescent material ink
was filled into the partition walls 11 of the transparent
substrate 10 as shown in Fig. 1. Subsequently, a drying
process was carried out at about 120°C for 10 minutes,

25 followed by cooling. Thereafter, £luorescent material
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material |ayer 17[err] is obtained. Wen the height of the 20 fl uorescent
material layer obtained in the above fluorescent material

| ayer-formng process is not sufficient, the fluorescent materi al

| ayer-form ng process is repeated desired tines to overlap the layer with
the previously-fornmed | ayer to obtain the fluorescent material 25 |ayer
havi ng a desired hei ght. - 28 - The fluorescent material |ayers 17[err],
17[err], 17[err] obtained in this way are fornmed in a U curved shape, or
inverted tenple bell shape, along the partition walls 11 with the hel p of
the effect of such a configuration of 1le@ 5 partition wall 11 that the

t hi ckness of the lower end portion is larger than that of the upper end
portion. Ther efayress fiosmedgin e pactitiom wakld [ Lloweseecptrocedssd By | ayers
17[err], 17[err], 17[err] is irradiated forward with high efficiency. This
al lows the |idite &Ia8siBa RYPGRSSencFres. 160revan matsesd depesitied axol or PDP

emved 1 uor SEB0RUTIACE: P ShBoRLAF RER T ] RESFT (RPECAghEY iz, By |
mat eri al - cont Riichd sRABLESERHR h¥Er{ S ThyRAS! 8374 Yildm PRIHILd . 11
5 and 12 were obtained. After that, an about 1 hour baking
process was carried out in a 520°C air atmosphere oven,
fpllowed by cocling. Then, a front side substrate to be
paired was combined with the transparent substrate 10, by
which a plasma display panel was completed.

10 With regard to the products obtained in the above
Examples and Comparative Example, their brightness and
electrode-exposure hole precision were evaluated. In more
detail, on the basis of the brightness of the product
obtained in the Comparative Example (Comparative Example

15 taken as 100), the brightnesses of the products obtained in
the Examples were compared relatively. Also, the'-
electrode-exposure hole precision was represented by a
circularity charactéristic given by a ratio of Y to X,
where X is the minor diameter and Y is the major diameter,

20 by measuring the planar configurations of the electrode-
exposure holes of the fluorescent mater:'._al layers 17, 117
formed in the partition walls 11, with a comparison to the
Comparative Example. The evaluation _resulté are shown in

Table 2:



50[err] are renpved prior to the curing process, it becomes 15 possible to
recycle the renoved materials. Thus, expensive fluorescent material is |ess
wadted in vain, as conpared with the prior art. Once the back side panel 2
is fabricated over.these steps, it is bonded together with the front side

20 panel 3 fabricated by separate process, and inside air is replaced with

I nert gas such as helium and xenon, or helium and neon. Thus, the

di splay section is conpleted. Finally, electronic circuits and a chassis
are assenbl ed, by which the PDP1l is conpleted. 25 Now, a net hod
for fabricating a plasma display - _294-.panel according to a second

enbodi nent of the present invention is described with reference to Figs. 1
and Figs. 8 tgadfe #ig. 1 shows the substrate of a plasma display 5 pane
1, where reference nuneral 10 denotes a transparent substrate nade of an

about 2 mmthjck glass substrate 218 exanpl e; gf genotes | sl and
v s of .
ggffé;ogﬁzeag;n?g on the transpare : 355565% 10 ZE%E;ggJES§obﬂre
p brightness (%) | hole diameter
(Y/X)
1 115 1.00
5 2 107 1.03
Examples 3 100 1.05
4 90 0.75
5 a7 0.7
Comparative Example 100 1.3
10 As apparent from Table 2, Examples 1, 2, and 3

showed superior characteristics over the Comparative
Example.

It 1s noted that ultraviclet rays have been used

as the curing means in the embodiments described above and
15 later, electron beams or other like means may also be used
to produce similar advantages.

According to the method for fabricating the
plasma display panel, as apparent from the foregoing
description, the fluorescent-material-containing

20 photosensitive resin paste filled in the partition walls is
cured in correspondence to the mask patterm by irradiating
light from the rear side of the substrate. Therefore, by
removing uncured portions thereafter, the fluorescent

material layers of the plasma display panel of a specified



pfxels;.22 denotes el ectrode buses for constituting anode 10 buses each
extended al ong one direction of colums of the matrix-shaped island

el éctrodes 20 and each connected to the island el ectrodes 20; 21 denotes
resistors stretched over the connecting portions between the el ectrode
buses 22 and the island el ectrodes 20; 15 denotes an insulating 15 |ayer
formed on the transparent substrate 10 so that the island el ectrodes 20 are
exposed; 11 denotes partition walls nade of glass fine particles etc. which
are formed so as to surround the island el ectrodes 20; 17 (17[err],

17[err], 17[err]) denote(s) fluorescent terial layers forned within the
20 partition walls 11; and 25 denotes a cathode line for constituting the

cathode el ectgaiternpicani Bedfodied tiEripaHidH igdtreshl prddi sl &gid hendt her
direction of colums of the matrix-shaped 1sland el ectrodes 20. Next

descri bed is tpertizidnnwaptscess of the 25 fluorescent naterial |ayers
17[err], 17[err], 17[err]. The transparent .- 30 - substrate 10 on which
the island el ectrodes 23ccerding setthrimephedsim theipresenti snventivn, t he

' ' titi |Js 11 are for | |
Insulating | ayse':.rnc_leS’thaendffu%ere%%re}i{:gtlngtne%al—Scontagme.ngopgggésggsﬂ:eive as a

5  resin paste filled in the partition walls is expcsed to
light from a surface opposite to the surface ¢n which the
electrodes are formed, the electrode-exposure holes to be
formed in the fluorescent material layers can be formed
intc uniform, stable configuration, while the flucrescent

10 wmaterial layers can be fcrmed up to a proximity to the
eiectrode-exposure holes. Therefore, the light emission
area of the fluorescent material layers is increased so
that the brightness as well as the uniformity of brightness
are improved. ﬁeides, the developing process can be

15 accomplished only by removing the uncured portions. Thus,
bright spots, a fault of image quality in assembled
complete prcducts, can be prevented from'occurring due to
the deposition of the fluorescent material powder at end
portions of the partition walls, as would occur with the

20 conventional mechanical processing technique by the
sandblasting péocess. Further, there can also be
eliminated a possibility that no formation of exposure
electrcde holes due to differences in hardness of
fluorescent material layers causes no-lighting spots to be

25 generated, advantageously.
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screen (mask) 31 as shown in Fig. 8 are set to a screen 5 printing

machi ne. Then, after the alignnment of the position on the transparent
subPstrate 10 where the partition walls 11 are forned, with the screen 31 is-
carried out, t he fluorescent-material -containing photosensitive
resin paste for formng the fluorescent 10 material layers 17 is placed
on the screen 31 in a necessary anount, and filled within the partition

wal I's 11 of the transparent substrate 10 by using a squeegee. Conpositions
as shown in Table 1 were used as five Exanples of the fluorescent-materi al
-contai ning photosensitive resin 15 pagges for formng the fluorescent

material |ayers 17: - 31 - Table 1: (W% Exanples Fl uor escent
Resin-filled Crosslinkiczprdingrtalthe metlmdunt the presenagimterdidmd
powder - anount filled anmount 1 59.2
40. 7 thg fluorescent-material-containing photosensitive resin

paste filled in spaces within the partition walls is cured
by irradiating light from the rear side of the substrate.
5 Therefore, the electrode pattern formed on the substrate
functions as a mask, so that fluorescent material layers of
constant configuration can be formed in the partition walls .
at constant volume. Besides, the configuration of the
electrode-exposure holes becomes uniform so that a

10 functional deterioration due to unstable configuration of
the electrode-exposure holes in the blasting process can be
prevented. Further, since there is no need of carrying out
the exposure process after alignment with ﬁﬁe use of an
exposure mask, as would be involved in general exposure

15 process, there occur no_variations in the positions where
the electrode-exposure holes are formed, which is due t5
precision variations iﬁ the exposure mask alignment. Thus,
the electréde-gxposu;e holes can be formed at positions
corresponding to the electrodes. -

20 . Next, a plasma display panel and its fabrication
method accordinél to a third embodiment of the present
inventicn are described with reference to Figs. 1 and 13.

Referring to Fig. 1, which is a perspective view
showing the construction of an anode-side glass substrate

25 (back side panel) 2 of the plasma display panel, reference
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2° 59. 2 40. 6 0.2 3 59. 1

40.5 0.4 4 58.4 40.1 1.5 5

58.°1 - 39.9 2.0 10 After t he

fluorescent-material -containing photosensitive resin paste filling process
was carried out for each color, the transparent substrate 10 was set to an
ultraviol et-curing apparatus, and ultraviolet rays were 15 I rradiated

fromthe rear side of the transparent substrate 10 at a total quantity of
light of 7.2 mMWcnierr] for about 3.5 seconds. Next,  the transparent
substrate 10 over the photo-irradi ati en3mas set to a devel opi ng machi ne

with the - 32 - end faces of the partition walls 11 downward. Then,
devel opnent wasmerak i Xl denotesr anbaboutl Zrimmiithileck ghasyisupstare 28/ err] C
pure water at a pressure of 1 kg/cnferr] as one exanple. 5 Upon

conpl eti on of CRReceHBVRIBpaht dendees Ak 15kl elartaiodene 21 senosesnt
substrate 10 Yas1sfory %ng\écEx{]stituting adjustment resistors: 22 denctes
electrode buses for constituting primary electrodes to be
5 connected to the island electrodes 20 via the resistors 21;
23 denotea auxiliary buses for constituting auxiliary
electrodes for normally applying a voltage close to the
excitation voltage so that the electrode buses 22 can
excite discharge gas without time delay; 15 denotes a
10 light-transmittable insulating layer formed by screen-
printing and baking glass powder paste more than one time
go that only the island electrodes 20 are exposed; 13
denotes light-impervious exposed electrode,  anode
electrodes, tormed by inserting and baking electrically
15 conductive paste into the portions where the island
electrodes 20 are exposed,- and 11 dénoi:es light-.
transmittable partition walls formed by screen-printing and
baking glass powder paste mcre than one time on the
insulating layer 15, where the spaces within the partition

20 walls 11 will result in discharge cells.
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an air knife (i.e., curtain-like air blow), followed by drying at about
80[err]C for 30 m nutes as one exanple. Thus, the fluorescent materi al

| ayers 17 of a DC type plasma 10 display panel each having a configuration
as shown in Figs. 9 and 10 were obtained. After the drying process, an
about 1 hour baking process was carried out in a 520[err]C air atnosphere
oven as one exanple, followed by cooling. Then, a front side 15
substrate to be paired was conbined with the transparent substrate 10, by
whi ch the plasnma di splay panel was conpleted. Next, a Conparative Exanple
I's described. As in the Exanples, wth t3ge-use of the transparent substrate
10 20 as shown in Fig. 1 and the screen 31 as shown in Fig. 8,

conventional therno-drying type fluorescent material ink was filled into
the partition walls_11 of the transparent substrate 10 as shown in Fig. 1.
Subsequent |y, PyPﬁg process was carried out at about 198p¥¢y|Wt¥lor 10

m nutes, 25 followed-by cogling Thereafter  fluorescent naterial -
33 - layers fpropRgobitite ParjtRdd Qaseel | bolbenopistd JOESREDdite
Fluorescent 48.3 43 .4 41.4
5 material
powder
Resin 39.1 42.9 44.1
Polymerization 0.08 0.17 0.26
initiator
10 Polymerization 0.16 0.34 0.26
promotor
Dispersion 0.70 0.43 0.79
stabilizer
Solvent 11.66 12.76 13.19
15 Paste Approx. Approx. Approx.
viscosity 18000 14000 20000
[cps]

Table 3 1lists the blending of fluorescent-

20 material-containing photosensitive resin pastes containing

solvents used as examples in the third embodiment.

In the application process of the paste, the back
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the bl asti ng process. Then, foreign matters deposited on the surface of the
substrate 10 were renoved by air, by which fluorescent material |ayers 217
as“shown in Figs. 11 5 and 12 were obtained. After that, an about 1 hour
baki ng process was carried out in a 520[err]C air atnosphere oven, followed
by cooling. Then, a front side substrate to be paired was conbined with the-
transparent substrate 10, by which a plasna display panel was conpleted. 10
Wth regard to the products obtained in the above Exanples and Conparative
Exanpl e, their brightness and el ectrode-exposure hol e precision were
evaluated. In nore detail, on the basks3gf-the brightness of the product
obtained in the Conparative Exanple (Conparative Exanple 15 taken as 100),
the bright nessiédeopaned @2r ciucalowbtin nBilgi nlt He d&tanpbes pmdnbingonpared
rel atively. Al so, the el ectrode-exposure hole precision was represented
by a circul armaghiney adRdr Lhe | ecxeennipyrasibionedioly o xbaghePdd® is the
m nor di ameter an gis tgs maj or di aneter, 20__by neasuring the_planar
confi gurati ongaﬁ?flt e58 & Fo&J§¥e RpBLEREIRG) Eino¥et ﬁg ?Ft%gey&eﬁgemat eri al
avers 17, 1lploldk bhe' SEidlibhl kol 4aNl S den ithd FaSOIRA! sAGHn! O the
Conparative Ex%rrp%e. 5I:Ee va ualtlon reys\ﬁﬁ t's are 'shownﬁ?n Tabl e 2: '
5§ in Table 3 is placed on the screen in a specified amount,
and f£illed into the spaces of the partition walls 11 with
the use of a squeegee as indicated by 17a in Fig. 13,
‘followed by drying. This process is carried out for each
color of red, green, and blue.
10 In this process, the paste 17a as shown in Fig.
13 is formed into a mortar-shape with the central portion
recessed down, because the organic solvent or water content
used in the paste 17a is dissipated. The degree at which
the paste 17a is recessed differs depending on the blending
15 of the paste. In eithér case where it is recessed to a
little degree or to a large degree, the paste 172 is formed
into a mortar-shape. However, the anode electrodes 13 are
covered with the bottom of the mortar-shaped paste 17a so
as not tc be exposed.
20 .~ In the ultraviolet-ray irradiation process, the
back side panel 2 over the application of the paste 17a and
drying is set to an ultraviolet curing apparatus, and
ultraviolet rays are irradiated from the rear side of the
back side panel 2 at a total quantity of light of 7.2

25 mwW/cm? for about 3.5 seconds as one example. With this
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-"34 - Table 2: Relative Preci sion of conparison of

el ectrode- exposure brightness (% hole dianeter (Y/X) 1 115
1.00 5 2 107 1. 03 Exanpl es

100 1.05 4 90 0.75 5 87
0.7 Conparative Exanple 100 1.3 10 As

apparent from Table 2, Exanples 1, 2, and 3 showed superior
characteristics over the Conparative Exanple. It is noted that
ultraviolet rays have been used as the curing neans in the enbodi nents
descri bed above and 15 |ater, electren4beans or other |ike neans nmay al so
be used to produce simlar advantages. According to the nethod for

fabricating tAhsTagbariony Hinee Shecolags gpbatedte (3G me HeranARaFEanty

descri ption, t.he fl uorescent -material -cqntaining,, . -
P and both the YRed aéing EEYer f? and the partition walls 11

formed by printing and baking glass powder paste more than
one time are semitransparent, the ultraviolet rays
5§ irradiated from the rear side are transmitted except upper
cpaque portions where the island electrodes 20 and the
anode electrodes 13 are present, and irregularxly raflected
and diffused by the semitransparent insuliating layer 15 and
partition walls 11. In this way, the paste 17a is cured
10 except the shadow portions of the island electrodes 20 and
the anode electrodes 13 where the ultraviolet rays are not
transmitted. Generally, .the diémeter of the ancde
electredes 13 is slightly larger than that of the island
electrocdes 20. = Accordingly, the paste 17a is curéd,
15 outside the island electrodes 20 and the anode electrodes
13, into a mortar-shape as shown in the minute fluorescent-
material layer 17 of Fig. 13. Also, since the top surface
of the partition walls 11 is blackened for better clarity
of the screen, the ultraviclset rays will not reach the
20 paste 17a deposited on the top surface of the partition
walls 11, so théﬁ cured paste 17a will never be deposited

on the top surface of the partition walls 11.
In the cleaning process, the back side panel'z
over the ultraviclet-ray irradiation is set to a cleaning

25 apparatus with the surface having the partition walls 11



20 photosensitive resin paste filled in the partition walls is cured in
correspondence to the nmask pattern by irradiating light fromthe rear side
of “the substrate. Therefore, by renoving uncured portions thereafter, the
fluorescent material |ayers of the plasna display panel of a specified -
35 - pattern can be fornmed with high pattern precision in the partition
wal |l s. According to the nethod in the present invention, since the
fluorescent-material -containing photosensitive 5 resin paste filled in the
partition walls is exposed to light froma surface opposite to the surface
on which the electrodes are formed, theg4gl ectrode-exposure holes to be
formed in the fluorescent naterial |ayers can be fornmed into uniform

st abl e confi gpositionedvidcwe, t imd fdboute 2880t pufe watieer ial sprayssd ataa be
formed up to a proximty to the el ectrode-exposure holes. Therefore, the

| i ght enissionreﬁ%ﬁFQﬁOghb kg {aw’e At onaTEXADAL . | afORS. | 85 ABOWASAY SO t hat
the brightness,as well as the uniformty of brightness are inproved.

Besi des, t hef#Bvelbpitihty prcezed B38Fe 785 18,61 8ARed Ay SRSEPEy thenovi ng
the uncured pgéééégghhaﬁggy%ured portion.

5 In the drying process, water deposited on the
cleaned back side panel 2 is removed by an air knife,
followed by a 30 minute drying process at 80°C as omne
example. Thus, a mortar-shaped minute fluorescent material
1éyers 17 as shown in Fig. 13 are cbtained.

10 In the bakiﬁg process, the back side panel 2 is
baked fecr about 1 hour in an about 520°C air atmosphere
oven as cone example.

In the assembling process, the back side panel 2
and the front side panel 3 having the cathode gide glass

15 substrate are combined together, by which a plasma display
panel is cowpleted. |

In seven examples of the third embodiment, the
' plaéma display panels were fabricated with the ultraviolet-
ray irradiation time varied as 3.5 sec., 10 sec., 30 sec.,

20 60 sec., 90 sec., 120 sec., and 180 sec., as shown in Table
4 below. :

'wa, a plasma display panel and its fabrication
method according to a fourth embodiment of the preseht
invention are described with reference tc Figs. 1 and 13.

25 The back side panel 2 of the plasma display panel
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bri ght spots, a fault of image quality in assenbl ed conpl ete products, can

be prevented fromoccurring due to the deposition of the fluorescent

materi al powder at end portions of the partition walls, as would occur with

the 20 conventional nechanical processing technique by the

sandbl asting process. Further, there can also be elimnated a

possibility that no formati on of exposure el ectrode holes due to

di fferences in hardness of fluorescent material |ayers causes no-lighting

spots to be 25 generated, advantageously. - 36 - According to the

method in the present invention, the f1#& escent-nmaterial -containing

phot osensi tive resignpgzte filled in spaces within the partition walls is
I

cured by irradhor, At AR the PEBP CPRRFBICHIOR 8Fbdf  Ehe. third
Therefore, th Io(ag_h[aage Q@&tsebr qt%oP%gF%#g}goi%@%%gé§hfunct|ons as a

mask, so that uorescehnt nmateria figuration can be

formed in the partitionrieldisralreff8SdAithe 8biiFEN emRAERE: £L46 the
configuration of the el ectrode-exposure hol es beconmes uniformso that a 10
functional detohiirdr atembodimento dsst afdaz,confn guthé i onletavioclet-ray
5 irradiation process, ultraviolet rays are first irradiated
from the rear surface of the panel 2 at a total quantity of
light of 7.2 mW/cm? for about. 3.5 seconds as one example,
and then with a mask for masking the portions of the anode
electrodes 13 positioned on the surface of the back aide
10 panel 2, ultraviolet rays are irradiated at a total
quantity of light of 7.2 mW/cm? for about 3.5 seconds as
one example.
Next, as a comparative example, with the same
back side panel 2 as used in the examples of the third and
15 fourth embodiments, conventional thermo-drying type
fluorescent material paste 7a is applied into the spaces of
the partition walls 11, and dried at about 120°C for 10
minutes, followed by cooling. Then, a grinding process
into the configuration of the fluorescent material layer 7a
2¢ as shown in Fig. 14 is conducted by sandblasting. Foreign
matters depositéd on the glass substrate 10 are removed by
air, and baked in an about 520°C air atmosphere oven for
about 1 hour, followed by cooling. Then, the kack side
parel 2 and the frontlside panel 3 are combined together,

25 Dby which a plasma display panel is completed.
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Furt her,

t he el ectrode- exposure holes in the blasting process can be preVented.
since there is no need of carrying out the exposure process after

alignment with the use of an exposure mask, as woul d be involved in general

exposure 15

I n the exposure mask alignnent.
formed at positions corresponding to the el ectrodes.
pl asma di splay panel and its fabrication nmethod according to a third

enbodi nent of the present

and 13. Refer
construction
the plasnma di
mm t hi ck gl as
denotes resis
el ectrode bus

process,

ring to Fi
of an ano

spl.a el , .reference -

3hd ¥hg Lzt Subed Ry and
L,t Utk ng adj ustnent resistors
4 H%g‘gfinﬁry el ectrodes to be 5 connected to

bb, & SN

t here occur

Thus,

20

Next ,

I nvention are4described with reference to Figs.
1, which is a perspective view show ng the

utl

the island electrodes 20 via the resistors 21;

5

10

15

20

25

30

35

165 Ag6agph dhes gEamphes of; the  Bhtxrd smkodimest

) 2 of

no variations in the positions where the
€l ect rode- exposure holes are forned, which is due to precision variations
t he el ectrode-exposure hol es can be

a

1

10 denot.es an about 2

37 - nunera ,
né, GHIPREALLVE SAELE a8

22 denotes

rode;

Table 4:

Item Ultraviolet- |Brightness [Height of Height of
ray minute partition
irradiation £luorescent |wall
time material

layer
Examples of |3.5 sec, from 0.7 50 um 200 pm
third rear side of
embodiment substrate
10 sec, from 0.98 70 pm 200 um
lrear side of
subsgtrate
30 sec, from 1.13 140 um 200 gm
rear side of
substrate
60 sec, from 1.13 145 um 200 pm
rear side of
subatrate
S0 sec, from 1.15 - 150 um 200 pm
rear. side of
substrate
120 sec, from 1.17 160 pm 200 pgm
rear side of
substrate
180 sec, from 1.18 170 pm 200 pgm
rear side of :
substrate
Examples of |3.5 sec, from
fourth rear gide of
embodiment substrate
3.5 sec, from 1.2 190 um 200 pm
front side of
substrate
Comparative - 1.0 190 um 200 um

Example

21
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23 denotes auxiliary buses for constituting auxiliary el ectrodes for
normal |y applying a voltage close to the excitation voltage so that the

el éctrode buses 22 can excite discharge gas without tine delay; 15 denotes
a 10 light-transmttable insulating |layer fornmed by screen- printing and
baki ng gl ass powder paste nore than one tine so that only the island

el ectrodes 20 are exposed; 13 denotes | i ght -i npervi ous exposed

el ectrode, anode el ectrodes, forned by inserting and baking electrically
15 conductive paste into the portions where the island el ectrodes 20 are
exposed; and 11 denotes-light- transnk-tagbte partition walls formed by
screen-printing and baking gl ass powler paste nore than one tine on the

i nsul ating layer 15, wie shows ipaTablenia.hiby rhdapive icompariGons of 11 will

result in discharge cells. - 38 - Table_3: )
(Unit: W9 Oonishsnessh of thedincharge Gadds ﬁ&sﬁ?e Blasnga $iSPREAYOr escent
48. 3 terial

anél with the‘%alue of the ccmpaé%tlve example taken as
1.0, in the examples of the third embodiment in which
5 ultravioclet rays are irradiated from only the rear sides of
the back side panels, the ultraviolet-ray irradiation time
and the height of the minute fluorescent material layef are
proporticral to éach other, where if the height of the
minuté fluorescent material layer is 1/3 or more that of
10 the partition wall, then the brightness becomes equal to
that of the comparative example, and if the height of the
minute fluorescent material layer is 2/3 or more that of
‘the partition wall, then the brightness is ten odd percent
brighter than that of the comparative example. In the
15 example of the fourth embodiment in which ultraviolet rays
are irradiated from both rear side and front side of the
back side panel, the height of the fluorescent material
layer becomes close to tﬁat of the partition wall in short
time, where the brightness is 20% higher than that of the

20 comparative example.
The ré;s$n of this can be inferred as fecllows.
That 1is, each minute fluorescent maﬁerial layer 7 of the
comparative example is formed into a cylindrical shape
adjcined to the inner side face of the partition wall 11 as

25 shown in Fig. 14, with the result of low light emission
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0. 16

15
18000

Resi n 39.1 42.9 44.1 Pol ymeri zation

0. 08 0.17 0.26 initiator 10 Pol yneri zati on

O 34 0.26 pronotor Dispersion 0.70 0. 43

0.79 stabilizer Solvent 11. 66 12.76 13.19

Past e Appr ox. Appr ox. Appr ox. viscosity

14000 20000 [cps] Table 3 lists the blending of fluorescent- 20

mat er i-al - cont ai ni ng photosensitive resin pastes containing solvents used as
exanples in the third enbodinment. In the application process of the
t he back - 39 - side panel 2 as shew#5inh Fig. 1 is set to a printing
the screen is positioned on the back side panel 2 so that
EPnsy -of TBCEORCFRIBE hLhsp Adaytef Lippranaant: mefexanls 11.
Then, the pasie as %npmn 5in Table 3.is placgg oq:the screen_in a
er of e

machi ne, and
screen printi

speci fied ano ;

10

15

20

25

in each example hird  an fourth

embodiments is formed into a mortar-shape as shown in Fig.

13, in which case the mortar-shape is good at 1light

emigsion efficiency.

The reason that the minute fluorescent material
layer 17 is mortar-shaped could be inferred as follows.

Exampleé of paste 1i7a, each of which is blended
as shown in Table 3, contains a solvent. Therefore, when
it is filled into the spaces of the partition walls 11 and
then dried, the solvent contained therein is dissipated, so
that the central portiocn ié recessed. The degree of this
recess differs depending on the blending of the paste,

where it can be controlled to slight to large recesses

depending on the blending of the paste. If the blending is

controlled so that the recess over the processes of filling
the paste into the spaces of the partiticn walls 11 and
drying it becomes as shown by the paste 17a of Fig. 13, and
if ultraviolet rays are irradiated from only the rear side
of the back side panel 2, then the ultraviolet rays reach
within the paste“17a except the portions shadoﬁed by the
opaque.anodé electrodes 13. In this case, the ultraviolet
rays decay soon in the paste 17a, and transmitted and
diffused by the semitransparent insulating layer 15 and

partition walls 11, which Lave been made by baking glass

past e,
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and filled into the spaces of the partition walls 11 with the use of a
squeegee as indicated by 17a in Fig. 13, followed by drying. This process
‘is”carried out for each color of red, green, and blue. 10 In
this process, the paste 17a as shown in Fig. 13 is formed into a
nmortar-shape with the central portion recessed down, because the organic
sol vent or water content used in the paste 17a is dissipated. The degree at
whi ch the paste 17a is recessed differs depending on the blending 15 of
the paste. 1In either case where it is recessed to a little degree or to a
| arge degree, the paste 17a is forned-ig§o-a nortar-shape. However, the
anode el ectrodes 13 are covered with the bottom of the nortar-shaped paste
17a so as notpowddre pgiesedTheépefore, the ultkavidketuldaysvichiact reagh
irradiation process, the back side panel .2 over the application of the

paste 17a and"ifBithgtHhe RAsYS ARauiTesnlitol 8 Aur PRBEEHIRAINISD aff
Ut G R PRl U SRt R o 6 RSkl dg P! 2

one exanple. Wil id¥et rays*Qdiffusing from the partition walls 11

5 transverse. As a result, the wvicinity of the anode

electrodes 13, which is originally poor in the paste 17a

and low in amount of ultraviolet rays, is cured in such a

way that the bottom of the mortar-shape is formed with the

anode electrodes 13 exposed[ Meanwhile, the vicinity of

10 the partition wall 11, which is rich in the paste 17a and
high in amount of ultraviolet rays, forms the top of the
mértar-shape. _

Other than the above characteristic comparisons,
-fabrication process can be compared as below.

15 In the comparative example, the anode electrodes
are exposed by using the sandblasting process. Therefore;
the degrze of exposure is affected by many factors such as
differences in the grinding effect of sandblasting,
differences in hardness of the fluorescent material layers,

20 and differences in the configuration of the applied and
dried fluorescenﬁ.material layers, each with instability.
In the present embodiment, ultraviolet rays are irradiated
from the rear side of the back side panel, so that the
fluorescent-material-containing photose:isitive resin paste

25 is cured except the portions shadowed by the island
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i rradi ation, since the glass substrate 10 is transparent and both the

i nsulating |layer 15 and the partition walls 11 formed by printing and
baki ng gl ass powder paste nore than one time are senitransparent, the
ultraviolet rays 5 irradiated fromthe rear side are transmtted except
upper opaque portions where the island el ectrodes 20 and the anode

el ectrodes 13 are present, and irreqgqularly reflected and diffused by the
sem transparent insulating layer 15 and partition walls 11. In this way,
the paste 17a is cured 10 except the shadow portions of the island

-el ectrodes 20 and the anode el ectrodes #3 where the ultraviolet rays are
not transmtted. Cenerally, the dianeter of the anode electrodes 13
is slightly | algetroties tandt bhet anddd amdectrvededdes Then, Asmprnfidhgly,
the paste 17a is cured, 15 _ outside the island el ectrodes 20 and the anode
el ectrodes 13POFREGNE %R tHeanedpand srAMVRA i n Ih &S KRE { PR rAR_Ee
material |layer 17 of Fig. 13. Al so, since the top surface of the partition
WalTs 11 15 bRABRERedes et b 2PBEPRFIESELt Had BehiRr? Froesd I o
rays will not gﬁg%gcig;_ZO paste 17a deposited on the top surface of the
partition malfs , SO that cured paste 17a will never be deposited on the

top surface of the partidivhe vohpsratlived exhhple] eftid o8 iREORG Proddua back
side panel 2 over the ultraviolet-ray irradiation is set to a cleaning
is accomplished by sandblasting. Therefore, the back side
panel is overlaid and assembled as the ground fluorescent
material particles remain deposited on the top surfaces of
the parti;ion walls 11. Thus,'there is a possibility that
10 thosé fluorescent material particles form bright spotsh
causing a detericration in the quality of the plasma
display panel. The present inventioﬁ is free from this
issue. '
As the light that cures the fluorescent-material-
15 containing photosensitive resin paste, ultraviolet rays are
of good efficiency and easy to handle. However, othef
types of light or radicactive rays may be applied without
the limitation to ultraviolet rays.
According to the plasma display panel and its
20 fabrication method of the present invention, a fluorescent-
materiai-contaiﬁing photosensitive resin paste containing
a golvent is used, and ultraviolet or other light or
radioactive rays are irradiated from the rear side of the
back side panel, so that the paste is cured except the

25 portions where the light or radicactive rays are shadowed
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25 apparatus with the surface having the partition walls 11 posi ti oned
down, and about 23[err]C pure water is sprayed at a pressure of 1
kgfcnferr] as one exanple. Thus, as shown in Fig. 13, the uncured paste 17a
i's cleaned away except the nortar-shaped cured portion. 5 In
the drying process, water deposited on the cleaned back side panel 2 is
renoved by an air knife, followed by a 30 mnute drying process at 80C as
one exanple. Thus, a nortar-shaped m nute fluorescent material |ayers 17 as
shown in Fig. 13 are obtained. 10 - In the baking process, the
back side panel 2 is baked for about * K8ur in an about 520[err]C air

at nosphere -oven as one exanple. In the assenbling process, the back side

panel 2 and tRE fohent iglard pahertoodas ARd(eR EAEhAROdS dRleftapsiess
TR e g L S U SRR o RET T L WIS
BReL S YT 2 BREELE Ll bl 3SR tak the' il BRet TR 0 o
as shown in TaRbkfrely exposed with simplicity. Besides, the shape
5§ precision of the minute fluorescent material layers is
excellent and stable, so that the characteristics such as
brightness uniformity and color balance are excellent,
advantageously.
In the present invention, with an additional
10 process of irradiating, from the partition wall side of the
back side panel, light or radiocactive rays serving for
curing the fluorescent-material-containing photosensitive
resin paste containing a solvent by using a mask that masks
upper part of the anode electrodes and/or the island
15 electrodes, minute fluorescent material layers with larger
height can be formed in short time irradiation of light of
radiocactive rays, and a bright plasma display panel can be
obtained, advantageously.
In the present invention, if the height of each
20 of the minute fluorescent material layers is 1/3 or more
that of each of éhe partition walls, then a bright plasma
display panel can be obtained, advantageously.
In the present invention, if ultraviolet rays are
used as the light, the workability is gooﬁ advantageously.

25 According to the plasma display panel fabrication



4"bel ow. Now, a pl asma di splay panel and its fabrication nethod according
to a fourth enbodi nent of the present invention are described with
reference to Figs. 1 and 13. 25 The back side panel 2 of the

pl asma di spl ay panel - 42 - shown in Fig. 1 has the sane construction as
in the third enbodiment, and so its description is omtted. The difference
of the fourth enbodinment fromthe third enbodinent 1is that, in the
ultraviolet-ray 5 irradi ation process, ultraviolet rays are first
irradiated fromthe rear surface of the panel 2 at a total quantity of
light of 7.2 mWcn{err] for about 3.5-sda9ords as one exanple, and then with
a mask for masking the portions of the anode el ectrodes 13 positioned on
the surface omethedb@fk @%epmsermnemvex?mml tfowi bhet formptiane of

irradiated at a tot uantity of t. of 7. cn? for about 3.5 seconds
as one exanpl BIONER{EL eé"%%ﬂ‘%‘ ' 32 ]lg?'ﬁﬁ?l'e %Feﬁ%"%dﬁ‘?&%} “si de

panel. 2 as usﬁgﬁhgn.ﬁ{‘lgq ?ﬁ%%h?ﬁsf&&@?etsqw #2808 concaihPHE' ssTYRRY MENt S,

conventi onal
is first filled in the spaces where the discharge cells are

5 formed. Then,'the contained solvent is dissipated away, so
that the central porﬁion of the surface is recessed down,
with the paste cured into a mortar-shape. In this state,
the anocde electrodes are covered with the paste.

Next, light or radioactive rays that cure the

10 paste are irradiated from the rear éide of the back side
panel.. In this case, the glass substrate that constitutes
the back side panel is transparent, while the insulatiné
layer and the partition walls, which are prepared by
applying and overlaying glass powder paste on a glass

15 substrate and baking them, are semitransparent so as to
transmit the light or radioactive rays and diffuse_part of-
them. As a result, the light or radicactive rays will not
reach the portions shadowed by the opaque anode eiectrodes |
and/or the island electrodes, while the paste present at

20 the other portions is cured.

Subseqﬁently, the paste of the uncured portions
is cleaned and removed. Thus, mortar-shared minute
fluorescent material layers with the anode electrodes
exposed are formed. The minute fluorescent material layers

25 of mortar-shape are geocod at light emission efficiency due
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f{ uorescent -materi al paste 7a is applied into the spaces of the partition
walls 11, and dried at about 120[err]C for 10 m nutes, followed by cooling.
Thén, a grinding process into the configuration of the fluorescent materi al
- layer 7a 20 as shown in Fig. 14 is conducted by sandbl asting. Foreign
matters deposited on the glass substrate 10 are renoved by air, and baked

I n an about 520[err]C air atnosphere oven for about 1 hour, followed by
cooling. Then, the back side panel 2 and the front side panel 3 are

conbi ned together, 25 by which a plasna display panel is conpleted. -
43 - The data of the exanples of the thppd-enbodi nent and the fourth

enbodi nent, and the conparative exanple are shown in Table 4 below 5
Table 4: ltenmto diskharge.ol et Brightness Hei ght of Hei ght of ray

m nut e partition irradiation fluorescent wall tinmne
material |ayer 10 Exaipltddsowayg. wigwut trgpplesome hurdens of ghe[errm

200 [errJm - - . .
[ ] control for various types of fabrication conditions under

which the minute fluorescent material layers are
5 fabricated, there can be provided a plasma display panel
having a stable configuration precision cf the mortar-shape
of the minute fluorescent wmaterial layers, an appropriate
exposure of the anode electroles, and suyperiocr
characteristics of brightness uniformity, and color
1¢ balance.
In the embodiments, the screen (mask) may also be
a mesh screen, as well as a screen made from a metal plate
having openings formed at the same pitch precision as those
of the partition walls.

15 The term, "solvent," in the specification and
claims refers to a liquid to be removed from :he.pasté.
during the drying process, including water as well as
organic solwvents. The fluorescent-material-containing
photosensgitive resin paste refers to at least one which

20 contains monomer, polymerization initiator, and fluorescent
material. The éﬁste further contains polymer, contains
solvent, or contains phoccsensitizer or polymerization
inhibitor, as needed.

The means for curing the paste may be light

25 including ultraviolet rays or electron beams, radioactive
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tF\i rd rear side of enbodi ment substrate 10 sec, from 0.98

70 [err]m 200 [err]mrear side of 15 substrate 30 sec,
f+om 1.13 140 [err]m 200 [err]mrear side of substrate 60
sec, from 1.13 145 [err]lm 200 [err]m 20

rear side of substrate 90 sec, from 1.15 150 [err]m :
200[err]mrear side of substrate 25 120 sec, from 1.17
160 [err]m 200 [err]mrear side of substrate 180 sec, from 1.18
170 [err]m 200 [err]mrear side of 30 substrate Exanpl es
of 3.5 sec, fromfourth rear si-d&g1of enbodi nent substrate 3.5 sec,
from 1.2 190 [err]m 200 [err]m

rays, or heat, or the like.

The first to fcurth embodiments have béen
described with the use of the DC type plasma display panel.
However,-the invention may also be applied to an AC type

5 plasma display panel as shown in Fig. 15. In this AC type
plasma display panel, as shown in Fig. 15, the back side
panel has a large number of strip-shaped, parallel ‘address’
electrodes 120 formed on a glass substrate 110. Partition
walls 111 are formed parallel between the address

10 electrodes_. The spaces 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
15 electrodes 13 are surrounded by the partition walls 11. In
the AC plasma display panel, the fluorescent material layez.'.
117 has a gutter-like cross section of a generally C shape.
Meanwhile, two parallel write electrodes 125 are disposed
cn a glass substrate 103 of the front side panel.
‘20 Accordingly, as shown in Fig. 17, in the AC type plasma
display panel, d::ischarge 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

25 material layer'11'7, emits light as shown by an arrow 200.
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35 : front side of substrate Conparative -
1.0 190 [err]m 200 [err] m Exanpl e - 44 - As shown in Table
4 “by relative conparisons of brightness of the discharge cells in the
pl asma di splay panel with the value of the conparative exanpl e taken as
1.0, in the exanples of the third enbodinment in which 5 ultraviolet rays
are irradiated fromonly the rear sides of the back side panels, the
ultraviolet-ray irradiation tinme and the height of the mnute fluorescent
material |ayer are proportional to each other,; where if the height of the
m nute fluorescent material layer is 1L3®r-nore that of 10 the partition

wal |, then the brightness becones equal to that of the conparative exanpl e,
and if the height of th&amcotrasktumeschis, ndnertlzd Dayearypes pl8sma nore
that of the partition wall, then the brightness is ten odd percent brighter

than that of tHSRIpaPaRee BRambown innFige 6, cdiFghardst eeeusdurth

i inwhich ultraviolet_.ra are_irradiated fromboth rear side and
?pgﬁ?l g?gte gf between the cathode X?.nes 25 o© 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
exposed.
In the DC type plasma display panel, photosetting
is preferable from the viewpoint of the need for making
10 electrodes exposed in the back side panel. Meanwhile, in
thé AC type plasma display panel as showh in Pig. is, the
electrodes do no need to be exposed in the back side panel,
so0 that thermeosetting may be applied as well as
photosetting. In this case, the thermosetting can be
15 accomplished by various means such as blowing hot air to a
fluorescent-material-containing thermosetting resin paste,
or put;ting the rear side panel h#ving the paste into a
high-temperature oven. The thermosetting is capable of
reliably thermo-curing the paste up to its interior, so
20 that the portioﬁs to be cured can be cured more reliably
than the photose.t.:ting.
Further, when the back side panei having the
paste is put into an oven that can ke accurately controlled
in temperature, it becomes possible to first conduct a

25 curing process with the temperature contrclled to one
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back side panel , the height of the fluorescent material |ayer becones close
to that of the partition wall in short tine, where the brightness is 20%

hi gher than that of the 20 conparative exanple. The reason of this can be
inferred as follows. That is, each mnute fluorescent material |ayer 7 of
the conparative exanple is forned into a cylindrical shape adjoined to the
I nner side face of the partition wall 11 as 25 shown in Fig. 14, with the
result of lowlight em ssion - 45 - efficiency. In contrast, the mnute
fluorescent material layer 17 in each exanple of the third and fourth
enbodi ments is fornmed into a nortar-sha®d as shown in Fig. 13, in which

[ ood at |ight em ssion efficiency. The reason

case the nortar-shape i
that the mi nutSCRRABFEsERR CHRRATER Hoapsr CEPeRs F (GYSE b PHTN% be
Shoan i n Tabl 758 o MeBealroBRY oy 8 idk e, HE0G8 5 W TR % 1
Eﬂgrzpﬁc;eg 3}‘ &P%g?égﬁfég%%éds tbl 28R4 ghNRBcsssd, 41 mNiHgnt Gant ai ned
this case, the curing process and the baking process of the
-5 paste can be conducted in succession, so cthat the
fabrication efficiency can be enhanced.
Although the AC type plasma display panel has no
insulating layer, an insulating layer 115 may be provided
on the address electrodes 120 and the glass substrate 110
10 and the partition walls 111 may be provided on the
insulating layer 115 as shown in Fig. 18.
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
15 from its substrate side to its opening side being the same
as each other, but may be of such a shape that its gide
surface is curved sc as to outwardly widen from the portion
on its substrate side to the portion on its opeaing side
with the thickness of the substrate side-portion being
20 larger than that of the opening side-portion so as to
easily form the mortar-shape or gutter shape, as shown in
Fig. 9.
In the DC type and AC type plasma display panels,

- the arrangement of the ancdes and cathodes can be replaced

25 with each other. That is, the electrodes 13, 120 arranged



¥

that the central portion is recessed. The degree of this recess differs
dependi ng on the bl ending of the paste, where it can be controlled to
sdight to |large recesses 15 depending on the blending of the paste. |If
the blending is controlled so that the recess over the processes of filling
the paste into the spaces of the partition walls 11 and drying it becones
as shown by the paste 17a of Fig. 13, and if ultraviolet rays are '
irradiated fromonly the rear side 20 of the back side panel 2, then the
ultraviolet rays reach within the paste 17a except the portions shadowed by
t he opaque anode el ectrodes 13. In thi $4case, the ultraviol et rays decay
soon in the paste 17a, and transmtted and diffused by the sem transparent

insul ating | ap8r the anadessidgirin thhen nanels way Gmi Ewnebienedels ke by
b2k 19 01855 o1 geptSans B3 ka Y Ly ISl M LR bR, 12
Phe part i on2aal Fa5 1erEaiqes b YRICedcRlie Sede i bl RO Slany WP (0"
anode el ectroggict Bonddi 44) dhie @1k8EPSEEY P01 25N ohhenedshdad-Fide.

5 Although the present invention has been fully
described in connection with the preferred embodiments
theraeof 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

10 modifications are to be understood as included within the
scope of the present invention as defined by the appended

claims unless they depart therefrom.



and low in anpbunt of ultraviolet rays, is cured in such a way that the

bott om he nortar-shape is formed wth the anode el ectrodes 13 exposed.
I\Aé'th\hi?Limry‘“oﬁlo the partition wall 11, which is rich in the
paste 17 mmmmm unt of ultraviolet rays, forms the top of the

nmortar-s m—lgmt he above characteristic conparisons, fabrication
process can fbe "cor‘fparsed*as ‘bel ow. 15 In the conparative exanpl e,
t he anode el ectrodes are exposed by using the sandbl asting process. .

Therefore, the degree of exposure is affected by many factors such as
differences in the grinding effect of <s&%bl asting, differences in hardness

of the fluorescent material |ayers, 20 and differences in the

configurati pn_WﬂMd dried fluorescent material |ayers, each

U S 1Y, b U SRk DA IR oo Lo B ERD St
except the portiBEe iRl B -Phe Poland - 47 - el ectrodes and the

anode el ectrodes. ThedbrtingCHr€étting type paste (17a,5C) which is

5 a material for forming a fluorescent mate'rial:.laye'r

' (15,117) in spaces of particion walls (11,111) in a

substrate (10,110), by using a screem (31,151) having

openings corresponding to openirgs of the partition walls

(11,111) constituting spaces serving as discharge cells for

10 . holding the €fluorescent material layer (17,117) on the

substrate (10,110) having an electrode pattern

(20,21,22,_23, 120); _
curing the setting type paste;

removing uncured portions of the setting type
15 paste; and '
| forming the fluorescent material layer (17,117;

by drving and then baking the setting type paste.

2. The method according to Claim 1, wherein the
setting type paste (17a,50) is a photoset;ing type of
20 fluoreséent -material -containing photosensitive resin paste
which contains” a solvent, monomer, polymerization
inii:iator, and fluorescent material, and the substrate
(10,110) and the partition walls (il,111l) are 1light-

transmittable.

25 3. The method according to Claim 2, wherein the



-

p’artions are cleaned and renpoved. In this way, the anode el ectrodes can be
ropriately and securel gmexposed wth sinplicity. 5 In the

Thnpa][ at i Vf“ﬁm“ﬂﬂﬂlmmt“ i ndi ng process is acconplished.by sandbl asti ng.
erefore

nel is overlaid and assenbl ed as the ground

f 1 uorescent *mafertal” partlcles remai n deposited on the top surfaces of the:

partition walls 11. Thus, there is a possibility that 10 those

fluorescent nateri al particles form bright spots, causing a deterioration

in the quality of the plasna display panel. The present invention is free

fromthis issue. As the |ight that cure§5the fluorescent-material - 15

cont ai ni ng photosens tive reS|n aste V|0Iet ays are of oo?
tﬁé 122

ef ficiency an8legkyrds Raktars ( rqdey s,

radi oactive r y be pLi.€ the I tr, rays.
According to ?%ﬁm%?agﬂa f)?%@tﬁaatf?e Héor?d |§si%ﬁta “%rglré’gfﬂ% i%é%ﬁgd of the
present | nventi ooy rdud | UpAEHCeRpa SR CT ie2bnCON A1 Dig: AYARGRERbLYC Tesin
past e contalnlng a solyent 1s used, and ultraviolet”or other light or

radi oactive rgisubding lagent @) fopméden ene sibbrratel handackighde panel ,
so that the paste is cured except the 25 portions where the |ight or

radi oacti e rampexvioushaanwiel or cathode (13) formed on an exposed

portion of the island electrode where the island electrode

is exposed from the insulating layer, and thereby
constitutes a DC type plasma display panel (1).
4. The wmethod according to Claim 2, wherein the

10 electrode pattern (120) has address electrodes '(120) which
are formed on the substrate (110} and are parallel with
each other, and thereby constitutes an AC type plasma
display panel.

5. The wmethcd éccording' to Claim 2, wherein the

15 electrode pattern (120) has address electrodes {120) which
are formed on the substrate (110) and are parallel with
each other, and the 'pan;l has an insulating layer (115)
covering the substrate and the address electrodes, and
thereby constitutes an AC type plasma display panel.

20 6. The method according to Claim 3, wherein in the
curing step, light, electron beams, or radicactive rays for
curing the paste is irradiated from a surface of the
substrate opposite to a surface thereof where the partition
walls are formed, whereby the paste is cured except a

25 portion shadowed by the anode or cathode or the island
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- 48 - by the island el ectrodes and/ or the anode el ectrodes. Then, uncured

portions

ke” appr opri

shape 5 premﬂ
and stable, s0
col or bal ance are excellent, advantageously. In the present invention,

an addi ti onal

t he back side panel,

ed. As a result, the anode el ectrodes can

y exposed with sinplicity. Besi des, the
Iﬁ !!gﬂﬂLl ute fluorescent material |ayers is excellent
at

escharacteristics such as brightness uniformty and

W th

10 process of irradiating, fromthe partition wall side of

| ight or radioactive rays serving for curing the

fl uorescent-material -containi ng photosed2itive resin paste containing a

sol vent by using a nask that nmasks upper

part of the anode el ectrodes

and/ or the isfhPfta%e.¢| ectrodes, minute fluorescent material | ayers with
| ar ger hei ght can be f d_i OF | pe. 1rradjatyd of light or.

. radi oactive rays, g’nd a Igrai b“ﬁ?h_%aas%%;%’f@;lp_gay%;gane l%cqénn l?Jé oﬂ'ﬁ"ﬁrﬁéﬁ,
advant ageousl| yrréa&gﬂ%rpro%smhwvau&/bn boalBS 8f1 fHYdi QctqdRh raPs Of the

m nute fluorescent material layers I1s 1/3 or nore

for curing the fluorescent-material-containing
photosensitive resin paste is conducted also from the
surface of the substrate (10) where the partition walls are

formed by using a mask for masking an upper part of the

" anode or cathode (13) or the island electrode (20).

10

15

20

25

8. The method according to Claim 3, wherein the
setting type paste (17a,50) is a photosetting type of
fluorescent-material-containing photos_ensitive resin paste
which «contains a solvent, mondmer, polymerization
initiator, and fluorescent material, and the substrate (10)
and the partition walls (11) are light-transmittable, and

the solvent in the paste (17a,50) is filled in the

spaces sexving as the discharge cells is dried and then the

paste is formed in a shape of a mortar, the paste is cured
except a portion shadowed by the anode or cathode (13) or
the island electrode (20), and uncured portions of the
paste are cleaned and removed, and whereby the fluorescent
material layer héw}ing the mortar-shape is obtained with the
anode or cathode exposed.

S. The method according to Claim 4 or 5, wherein the
setting type paste _(l;la,SO) is a photosettiné' type of

fluorescent-material-containing photosensitive resin paste



L
t%at of each
be obt ai ned,
are used as t

of the partition walls, then a bright plasma display panel can
advant ageously. In the present invention, if ultraviolet rays

he Ilnhf the-workability is good advant ageously. 25

~presentj]i

Accordlnj to
a quor

f or med. "Then,

portion of the surface is recessed downs58wth the paste cured into a

nort ar - shape.
paste. Next,
irradiated fr

t he i spl ay panel fabrication -49 - nethod of -the
H E‘ﬂ ﬂe formati on of mnute fluorescent material |ayers,
ont ai ni ng photosensitive resin paste containing a-
solvent'ls flrst filled in the spaces where the discharge cells are 5

t he contai ned solvent is dissipated away, so that the.

central

In this state, the anode el ectrodes are covered with the

whiph orcontaidsact iave Felenthat BRRAMAThe IPPlyRayizatden

th d f the back d l.n .t hi
gl ass substragglf-hg?‘r’gg;\ﬁ‘# ﬁt‘g%,reﬁﬁgnﬁgg'ﬂt%@ Z‘ﬂbaf fub ntr‘élr'l'%paag‘ﬁ?

the insulatin
appl yi ng and
baki ng t hem

5

10

15

20

25

t he
whil e

gf}gr R%?f%d'lttggls‘p‘g%%r& Z\B“.é o yﬂ Ergﬁ%ﬂ@su s’tr?%e and

Qﬁﬁr§§E1éiéﬁﬁﬂﬁﬂéﬁnkréOlehéiimperv1ous, and

the solvent in the paste (17a,50) is filled in the
spaces sexrving as the discharge cells is dried and then the
paste is formed in a shape cof a gutter, the paste is cured
except portions shadowed by the address electrodes (120),
and uncured portions of the paste are cleaned and removed,
and whereby the fluorescent material layer having the
gutter-shape is ocbtained with the address electrodes
exposed.

10. The method according to Claim 8 or 9, wherein the
partition wall has such a shape that its side surface is
curved so as to outwardly widen from a portion on its
substrate side to a portion on its opening side with é
thickness of the portion on the substrate side being larger
than that of the portion on the opening side.

11. The mecthod according tc any cne of Claims 2-10,
wherein an amount of the fluorescent-material-containing
photosensitive fésin paste filled in the spaces serving as
the discharge cells, or an amount of the gsolvent therein is
controlled, and an amount of light, electron beams, oI
radicactive rays is controlled, so that a height of the

fluorescent material layer is 1/3 or more tnat of the
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g : : : : :
transmt the light or radioactive rays and diffuse part of them As a .
result, the light or radioactive rays will not reach the portions shadowed

lsy” t he opaque anode el ectrodes and/or the island el ectrodes, while the
paste priesen the other portions is cured. Subsequently, the paste
of the u /mi Il ons™ cl eaned and. renoved. Thus, nortar-shaped

{

m nute f ﬁ/’ﬁ / gl |layers wth the anode el ectrodes exposed are
forned.! The @ n scent material layers 25 of nortar-shape are good
at light enission effictency due - 50 - to discharge. In this way,

wi t hout troubl esonme burdens of the contmrgl -for various types of fabrication
condi tions under which the mnute fluorescent material |ayers are 5
fabricated, tlpareitdonbwabkovi ded a plasma di splay panel having a stable
configuration precision of the nortar-shape of the m nute_ f|uorescent

material |ayers, aRlappFepriefhodeREElTdtngd io anye ongnedeClaimeilvbles, and

superll or char% te%religt{: S f:f.ghQ:r |i%h;t£g§§v¥° tzl:torrrgyt.y, and color 10 bal ance.

13. The method according to Claim 4 or 5, wherein the
5 setting type paste is a fluorescent-material-containing
thermosetting resin paste.

14. The method according to of Claim 13, wherein an
amount of the fluorescent-material-containing thermosetting
resin paste filled in the spaces serving as the discharge

10 cells, or an amount of the solvent contained in the paste
is controlled, and an amount of light, electron beams, or
radiocactive rays is controlled, so that a height of the
fluorescent material layer is 1/3 or more that of the
partition wall.

15 15. A plasma display panel fabricated by a method for
fabricating the plasma display panel, comprising steps of.:

inserting a setting type paste (17a,50) which is
a material for forming a fluorescent material layer
{(17,117) in spaces of partition walls (11,111) in a

20 substrate (10,110), by using a screen (31,151) having
openings ccrresét:mding to openings of the partition walls
(11,111) constituting spaces serving as discharge cells for
holding the fluorescent material layer (17,117} on the
substrate (10, 110) having an electrode pattern

25 (20,21,22,23,120);
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3 :
I'n the enbodi nents, the screen (mask) may al so be a nesh screen, as well as

a screen made froma netal plate having openings fornmed at the sane pitch
precision as those rtition walls. 15 The term

"“solvent, ™ 1Tn the s Lfiggation and clains refers to a liquid to be renoved
fromthe - mﬂﬁr\m“ﬁ‘ mFryi ng process, including water as well as
organi c 3 Rt uorescent-mat eri al - cont ai ni ng phot osensitive

resin paste*réfers to at | east one which 20 contains nononer,

pol yneri zation.initiator, and fluorescent material. The paste further
contai ns polyner, contains solvent, or 60ntains photosensitizer or

pol ynmeri zation inhibitor, as needed. The neans for curing the paste may be
light 25 including ul tqusing Eheragttigig &vPet PaAteeans, radi oacti ve

rays, or heat, or the like .The first to fourth epbodi nents.have been
described with the use’ﬁ?mWHQQDEnfiﬁﬁdp98§ﬁbP?ﬁsﬁgggnﬁaﬁgF?lﬁﬁmgng, t he

I'nvention naypﬁéég_QEprplied to an AC type 5 plasma display panel as
shown in Fig. - 'Inthis AC type plasma display panel, as shown in Fig.

15, the back side forming the fluorescent material layer (17,117)
E by drying ;nd then baking the setting type pasate.

16. The plasma display panel according to Claim 15,
wherein the setting type paste (17a,50) is a photosetting
type of fluorescent-material-containing photosensitive
resin paste which contains a solveht, monomer,

10 polymerization initiator, and fluorescent material, and the
substrate - (10,110) and the partition walls (11,111) are
light-transmittable.

17. The plasma display panel accerding to Claim 16,
wherein the electrode patterm (20,21,22,23}) has an

15 ° electrode bus (22) formed on the substrate (10), a light-
impervious island electrode (20) exposed.frmm a light;
transmittable insulating layer (15) formed on the
substrate, and a light-impervious anode or cathode (13)
formed on an exposed portion of the island electrode where

20 the island electrode is exposed from the insulating layer,
and the;eby'conséitutes a DC type plasma display panel (1).

18. The plasmz display panel according to Claim 16,
wherein the electrode pattern {120) has address electrodes
(120) which are formed on the substrate (110) and are

25 parallel with each other, and thereby constitutes an AC



&

paanel has a | arge nunber of strip-shaped, parallel address el ectrodes 120
formed on a glass substrate 110. Partition walls 111 are fornmed parall el

REt ween Wtrodes. The spaces between the adjacent
partition wall m‘ ta string like a gutter, and the address

el ectrode “ﬁ“‘)w&m‘\ ‘to be exposed. Accordingly, the AC type plasma
di spl ay pamers gery Wiffers fromthe DC type plasma display panel in

whi ch t he exposed anode 15 electrodes 13 are surrounded by the partition
walls 11. In the AC plasma display panel, the fluorescent material |ayer
117 has a gutter-like cross section ot gigenerally C shape. Meanwhile, two
parallel wite el ectrodes 125 are di sposed on a gl ass substrate 103 of the
front side pabybe plhaswrctispilayl panels. shown in Fig. 17, in the AC type

pl asma display panel, discharge occurs first between one of the two wite
el ectrodes 125 andlf he ThfiPda8ma| @il Perel a5gordtne 52 Flaime 16i schar ge

i uor escont 2EReRatE TR SLapErod PAERPPS (T4 R SRARRSS e Lhriaacem 200.
- 52 - In coniigs LRibH Sre 13-BE Bn IR PlAS(Pate (110) and are
5 parallel with each other, and the panel has an insulating
layer (115) covering the substrate and the address
electrodes, and thereby constitutes an AC type plasma

display panel.
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di spl ay panel, as shown in Fig. 16, discharge occurs between the cathode
lines 25 of the front side panel substrate 12 and anodes 13 of the back
'gi"de panel substrate 5 10, by which the fluorescent material |ayer 17
emts light as shown by an arrow 201. Thus, the anodes 13 need to be

exposed. In the DC type plasma displayjpganel, photosetting is preferable
fromthe viewoint of the need for naking 10 el ectrodes exposed in the

back side panel. Meanwhile, in the AC type plasnma display panel as shown
in Fig. 15, the electrodes do no need to be exposed in the back side panel,
so that thernosetting may be applied as well as photosetting. In this

case, the thernosetting can be 15 acconpl i shed by various neans such as
bl owi ng hot air to a fluorescent-material-containing thernosetting resin
paste, or putting the rear side panel having the pasteggnto a

hi gh-tenperature oven. The thgrnopsettinrg is capable ofl reliably

t herno-curing the pastgrofyto j{ts i nTeriqyr, 20 thatjthe portions to be
cured can be cured no | y.iLhar’l-t h¢ ph S ' urther, when the

i ab
back side panel havi ng the [pasiie i S be accurately
controlled in tenperature, ~§~\ %’4" o5
s :‘\5.

4
curing process with the tenpelfty
R S

¢
by
b
-~ SSw
a3

. 7

F 1/
12—~
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- 53 - necessary for the paste to be cured, and over the curing process, to
subsequent |y conduct a baking process with the tenperature elevated to a
ki“gh necessary for baking. In this case, the curing process and the baking
process of the 5 paste can be conducted in succession, so that the
fabrication efficiency can be enhanced2/14 t hough the AC type pl asma displ ay
panel has no insulating |layer, an insulating |ayer 115 may be provided on
the address el ectrodes 120 and the gl ass substrate 110 10 and the .
partition walls 111 nay be provided on the insulating |ayer 115 as shown
in Fig. 18. The sectional shape of each partition wall 11, 111 is not
limted to such a shape that its side surface is a flat surface with the

t hi cknesses OUCIVEgphqgﬂ[xntions 15 fromits substrate side to its
openi ng si de bei ng¥t he sane as each other, but nmay be of such a shape that
its side surface js curved so as to outwardl@Qni den fromthe portion on its
substrate side t he portion on its opening [side with the thickness of the
substrate si de- po t HaRAASR_cdhrgeeHaaiTiEgopeni ng
side-portion so a§ RO
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b 4 .

éhsily formthe nortar-shape or gutter shape, as shown in Fig. 9. In the DC
type and AC type plasne display panels, the arrangement of the anodes and
eat hodes can be replaced 25 wth each other. That is, the electrodes 13,
120 arranged - 54 - on the anode-side in the panels may be functioned as
the el ectrodes 13, 120 on the cathode-gjide while the el ectrodes 25, 125
arranged on the cathode-side in the panels nay be functioned as the

el ectrodes 25, 125 on the anode-side. 5 Al t hough the present

i nvention has been fully described in connection with the preferred

enbodi nents thereof with reference to the acconpanying drawings, it is to
be noted that various changes and nodifications are apparent to those
skilled in the art. Such changes and 10 nodifications are to be

under stood as included within the scope of the present invention as defined
by the appended clains unl ess they depart therefrom

Fig 3

\

L
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¢ 55 - WHAT IS CLAIMED I S: 1. A nmethod for fabricating a plasma display
panel , conprising steps of: inserting a setting type paste (17a,50) which
RS 5 a material for forming a fluorescent material layer (17,117) in
spaces of partition walls (11,111) in a substrate (10,110), by using a
screen (31, 151) having openings correggpadi ng to openings of the partition
~wall's (11, 111) constituti-ng spaces serving as discharge cells for 10 .
hol di ng the fluorescent material |ayer (17,117) on the substrate (10 110)
havi ng an el ectrode ng the setting
type paste z&¥ ncureo - 4 €15 paste; and
formng theffl e > 3 t hen baki ng
the setting type paste 2. wherein the
setting type paste (17a, 50)
fluorescent-material -containi |ch cont ai ns
a solvent, nononer, . pol Tt e scent

mat eri al , and t he substrate (10, 110) and the part|t|on wal I's (11,111)

e %\HHH muu

\\\\\




1
transnmittable. 25 3. The met hod according to Caim2, wherein the
- 56 - electrode pattern (20,21, 22,23) has an el ectrode bus (22) fornmed on
tfe substrate (10), a light-inpervious island electrode (20) exposed
from a light-transmttable insulating |ayer (15) forned on the substrate,
and a light- 5 inpervious anode or catgyqge (13) fornmed on an exposed
portion of the island electrode where the island electrode is exposed from
the insulating |ayer, and thereby constitutes a DC type plasma displ ay
panel (1). 4. The method according to Claim2, wherein the 10 electrode
pattern (120) hasfadtiiggs® 4 ectrodes (120) which are formed on the
substrate (110) and a I &51 ea@Qot her,zand @8 eby constitutes
an AC type plasma di sy . Tthod gccorgfng to Claim 2,
wherein the 15 eleﬁ rodes (120) which
are formed on the s AN \ (. gach other, and the
panel has an insul ati ng ays s tNQYe and the address
el ectrodes, and \

L E '/vﬁ Y271 2 /1 8|
40qg4la 40qa . 40a
40 3 22/ 22 / 23
1 o *~ \\\ \\\ N ~ \\\\ *N . \\\ N .
N N ~ \ ~ N . N
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thereby constitutes an AC type plasma display panel. 20 6. The

nmgt hod according to Claim3, wherein in the curing step, light, electron
béams, or radioactive rays for curing the paste is irradiated froma
surface of the substrate opposite to a surface thereof where the partition
-wal | s are formed, whereby the paste isgqyed except a 25 portion shadowed

by the anode or cathode or the island - 57 - electrode. 7. The nethod
according to Claim6, wherein irradiation of |light, electron beans, or
radi oactive rays for curing t he fluorescent-material-containing 5

phot osensitive resin paste is conducted also fromthe surface of the
substrate (10) where the partition walls are fornmed by using a mask for
maski ng an upper part of the anode or cathode (13) or the island el ectrode
(20). 8. The nejlogdepcgyqding to G aim3, wherein the 10 setting type
paste (17a,50) is a pNotosetting type of fl uorescent mat eri al - cont ai ni ng

photosen3|t|ve resin paste_which contains sol vent, nononer ,
pol yneri zation initiator, % f1 uof@scent ‘hBt eri a@4andDBe substrate (10)
l5 \\\\ \\ ‘\\ ‘\\ \ b \\ \\ : \\X‘—’/
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d&nd the partition walls (11) are light-transmttable, .and 15 t he
solvent in the paste (17a,50) is filled in the spaces serving as the
discharge cells is dried and then the paste is forned in a shape of a
nortar, the paste is cured except a portion shadowed by the anode or

cat hode (13) or the island el ectrode (£4p and uncured portions of the 20
paste are cl eaned and renoved, and whereby the fluorescent nmaterial |ayer
havi ng the nortar-shape is obtained with the anode or cathode exposed. 9.
The met hod according to Caim4 or 5 wherein the setting type paste
(17a,50) is a photosetting type of 25 fluorescent-material -containing
phot osensitive resin paste 5 which contains a @6 vent,
monomer,  pol yedi gat id initiat 0|| Igha ti uor131c A, the
substrate(llO) and t he parﬂtlo Il1s1(1 r 4‘, t tr 1 ttable, the
addr ess el ectrode&ﬁle\:lght i npevvilous, anp E(f e sevBht in the
paste (17a,50) is filled he spa s ng_deryt /i scharge cells is
dried and then the past ‘.}):,‘“\"'“})ﬁ“&‘““‘- Ptedr, the paste is
cured except porti0|||5$\h %,,f,ﬁ‘}’{;;, ,,y”””p,;;;} 240) ,

10\5‘\ “ \ “

23 22 20 20 22 23
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and uncured portions of the paste are cleaned and renoved, 10 and whereby
t he fluorescent material |ayer having the gutter-shape is obtained with the
address el ectrodes exposed. 10. The nethod according to aim8 or 9,
wherein the partition wall has such a shape that its side surface is 15
curved so as to outwardly widen fromamertion on its substrate side to a
portion on its opening side with a thickness of the portion on the
substrate side being |larger than that of the portion on the opening side.
11. The met hod according to any one of Clainms 2-10, 20 wherein an anount

of the fluorescent-nmaterial -containing photosensitive resin paste filled in
the spaces serving as the dlscharge cells, or an anount of the sol vent

therein is cont@ﬁlUé@; an amount of |ight, electron beams, or
radi oactive rays is Controlled, so that a height of the 25 fluorescent
material |layer is 1/3 or nore that of the -59- partition wall. 12. The

met hod according to any one i {dainsl-11, Mk%u4n{7 e light is
ultraviolet ray.
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3. The net hod according to Claim4 or 5, wherein the 5 setting type paste
is a fluorescent-material -containing thernosetting resin paste. 14. The
met hod according to of Caim 13, wherein an amount of the
fluorescent-material -containing thernosetting resin paste filled in the
spaces serving as the discharge 10 cej/lq® or an anount of the sol vent
contained in the paste is controlled, and an anmount of |ight, electron
beans, or radloact|ve rays i s controlled so that a height of the
fluorescentnzg rlal yer is 1/3 or nore that of the partition wall. 15

A pl asmf” df's anel t2|c'ﬁt ed bygq neffhod for fabricating the

f8 '--rtlggia settlngltrpe paste
p I S t material |ayer

%Eﬁﬁ Substrate
g0 ngs corresponding to-

pl asma di spl ay panel conpri §
(17a,50) which is a mat dr
(17,117) in spaces of partitj
(10,110), by using a scLeenaN

openi ngs of the partitiﬂt,m!“"5"”’~ ng spaces serving as
di scharge cells ff - S MNal ayer (17,117) on the
substrate (10, 11Q battern 25
(20, 21, 22, 23, 120);
Figlh
J 0 -
\
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L

¥ 60 - curing the setting type paste; renoving uncured portions of the
setting type paste; and form ng the fluorescent material |ayer (17,117) 5
_pﬁ drying and then baking the setting type paste. 16. The plasnma displ ay
panel according to Claim 15, wherein the setting type paste (17a,50) is a
photosetting type of fluorescent-nmaygyigl-containing photosensitive
resin paste which contains a solvent, nononer, 10 polynerization
initiator, and fluorescent materi-al, and the substrate (10,110) and the
partition walls (11, 111) are light-transmttable. 17. The plasna displ ay
panel according to Claim16, wherein the electrode pattern
(20,21,22,23) has an 15 electrode bus (22) forned on the substrate (10),
a light- inpervious island electrode (20) exposed froma I|ight-
transmttable insulating layer (15) fornmed on the substrate, and a

| i ght -i npervi ous anode or cathode (13) forned on an exposed portion of the
i sland el ectrode where 20 thelsland electrode is exposed fromthe

- insulating | ayer, arerthereby génstitutes a DC type plasna display panel
(1). 18. The plasma & splay padel according to C aim 16, '
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Wwherein the el ectrode pattern (120) has address el ectrodes (120) which are
formed on the substrate (110) and are 25 parallel with each other, and
Lhereby constitutes an AC type plasma di splay panel. 19. The plasm

di spl ay panel according to Claim 16, wherein the el ectrode pattern (120)
‘has address el ectrodes (120) which arg1fppned on the substrate (110) and
are 5 parallel with each other, and the panel has an insulating | ayer
(115) covering the substrate and the address el ectrodes, and thereby
constitutes an AC type plasma di splay panel.

Fig 16
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ABSTRACT OF THE DISCLOSURE

TITLE OF INVENTION: METHOD FOR FABRICATING PLASMA DISPLAY

PANEL AND PLASMA DISPLAY PANEL
FABRICATED BY THE SAME

A method for fabricating a plasma display panel,
includes steps of inserting a setting type paste (17a,59)
which is a material for forming a flluorescent material
layer (17,117) in spaces of partition walls (11,111) in a
substrate (10,110), by using a screen (31,151} having
opeﬁings corresponding to openings- of the partition walls
(11,111) constituting spaces serving as discharge cells for
holding the fluorescent material layer- (17,117) on the
substrate (10,110) having an electrode pattern
(20,21,22,23,120), curing the setting type paste,
removing uncured portions of the -setting type paste, and
forming the fluorescent material layer (17,117} by dzj(ing

and then baking the setting type paste.

Figure 1



