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1 SPECI FI CATI ON Tl TLE "ELECTRODE ARRANGEMENT FOR PLASMA DI SPLMYDE\&&E;}
BACKGROUND OF THE | NVENTI ON Field of the Invention The present invent
relates to . a display device enploying a plasma cell, and nore part|cularJy
to.the structure of the discharge electrodes formed in the plasma cel
Description of the Related Art In gener | asma cell is used in a

di spl ay device (a display). ForSdkﬁﬁblEICaAﬂl @b di spl ay can be configured
by the plasma cell itself, and it has conventionally been devel oped.
Recently, study has been pursued also on a plasnma addressed liquid crystal
di splay having a | ayered structure forFi#dEby | ayering a liquid crystal cel
and a plasna cel I"EUBCTRODPARRNGEMENTFOR PLASMA RISPEAYI DEVIJE"ay, t he
plasma cell is used for |ine-sequential addressing of the liquid crystal.
In general, the plasma cell is conposed of a pair of substrates bonded
together with a space defi kOREANEH RETHEINSENT @SN €l ect rodes formed on
at | east one of the substrates, and an ionizable gas sealed in this space."
- The /di scharge el ectrodes are grouped into plural pairs of anodes and

cat hodes g&han r@hhel to each

The present invention relates to a display device employing a plasma cell, and- more |

. particularly to the structure of the discharge electfodes formed in the plasma cell.

ripti f the Related Ar

In general, a plasma cell is used in a display device (a disp_iay). For example, a plasma display
can be conﬁgure& by the plasma cell itself, and it has conventionally been developed. Recently, study
has been pufs_ued also on a plasma addressed liquid crystal ‘display having a layered structure formed
by layering a liquid crystal cell and a plasma cell. In the plasma addressed liquid crystal display, the
plasma cell is used for line-sequential addressing of the liqu.id crystal. In general, the plasma cell is
composed of a pair of substrates bonded together with a space defined therebetween, discharge
electrodes formed on at least one of the substrates, and an ionizable gas sealed in this space. The -
discharge electrodes are grouped into plural pairs of anodes and cathodes arranged parallel to each
other to form plural discharge channels extending in lines.

In the plasma cell, a lérge discharge current causes easy increase of sputter of an electrode
material, resulting in a short useful service life. However, a discharge current allowing stable plasma
discharge (glow discharge) is determined by various conditions such as the surface area of discharge
electrodes, especially, cathodes, the kind of gas, and the pressure of gas. If the discharge current is
lower than a specified valué, it is difficult to obtain a stable glow discharge. Accordingly, when the
structure of the discharge electrodes or the kind of plasma gas is decided, the amount of the dischargé

current is resultantly determined. As a result, the useful service life of the plaéma cell is also limited,
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along the electfode, so that it is then difficult to generate a stable plasma discharge.

In the plasma cell, a plasma discharge is generated between an anode and a cathode tha_lt are
opposed to each other. Conventionally, the plasma discharge is generated uniformly and continuously
over the whole length of the anode and the éthode between the two discharge electrodes. However,
this conventional method has a disadvantage in that the discharge current is increased which causes
a large voltage drop due to the electric resistance, resulting in discharge non-uniformity. Further,
excess metastable atoms are generated in association with the increase in the discharge current.
Particularly in the c;ase of use of the plasma cell for line-sequential scanning of the liquid crystal cell
as irll the plasma addressed display device, each discharge channel functions as a plasma switch. In -

this case, the genération of excess metastable atoms causes a deterioration in the responsiveness of

the plasma switch, resulting in a problem of interference in its operation, for example.

SUMMARY OF THE INVENTION
The following means is provided to solve the above problems in the prior art. The display device
according to the present invention is provided with a plasma cell. The plasma cell comprises a pair
of substrates bonded together with a space defined therebetween, discharge electrodes formed on at
least one of the substrates, and an ionizable gas sealed in this space. The discharge electrodes are
grouped into a plurality of pairs of anodes and cathodes arranged parallel to each other, thus forming

a plurality of discharge channels extending in lines. A characteristic structure of the invention is that -
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the width of each discharge electrode. In addition, the reduction in the
*width of each discharge el ectrode causes an increase in the electric
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| periodically arranged insulators.. In an application of the present invention, the display device further
includes a liquid crystal cell laid over the plasma cell: The liquid crystal cell has signal electrodes
perpendicular to the discharge channels and a liquid crystal i.nterposed between the discharge channels
and the signal electrodes. In this case, the period W of the periodically arranged insulators is set so
as to establish W = (n + 1/3)P. or W = (n + 2/3)P (where n is 0 or positive integer) in relation to the
pitch P of a set of three signal electrodes (RGB trio) to which the three primary colors are allocated.
According to the present invention, in each discharge channel consisting of a pair .of an anode
and a cathode parallel to each other, at least the cathode is partially covered with the periodically
arranged insulators. With this arrangement', the effective area (dischargeable portions) of the
discharge electrodes can be limited to thereby generate a suitable amqunt of charged particles and
metastable atoms with a reduced discharge current. In particular, by zigzag arranging the
dischar-geable portions so that they are not opposed to each other between the anode and the cathode
in each pair, the charged particles and the metastable atoms generated by plasma discharge can be

uniformly diffused.
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least one of the substrates, and an ionizable gas sealed in this space. The
“di scharge el ectrodes are grouped into a plurality of pairs of anodes and
cat hodes arranged parallel to each other, thus formng a plurality of

di scharge channels extending in lines. A characteristic structure of the

I nvention is that 3 at |least each cdthode is partially covered with

periodically arranged i ReyER RIPTIOR" HE DI ffective discharge
area of each discharge el'ectrode and suppress the discharge current. In a
preferred enmbadi ment,, of 1 ieQV&tdisBRy dBRtdlnt R§lmaAedOstan8dnttane
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of the insulators on the anode are shifted fromeach other. Wth this

arrangené?FP?Ct‘dﬂyobl I que di scharge can be achieved. In another preferred

enbodi nent of the présent i.nyentjon, a.partit.iox ] .for separatin he
adj acent di schigatse? Siaastiony view ?éﬁ“rﬁ%?“ﬂﬁ péﬁc"k aélﬂsgﬁg fig‘()’cea%cc?rgi%é)%?ér? ok 5
therealong. In this case, each cathgode is |ocated between the adjacent
part it i orpreferdrédsembmdisnentsoftbe Rresgnt ipvedifer ed with the periodical ly arranged
insulators. In an application of the present invention, the display device
further . Figure 3 is a plan view of an essential part of the display device in the second preferre

embodiment.
Figures 4(A), 4(B), and 4(C) are schematic plan views for illustrdting the operation of the

second preferred embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

There will now be described in detail some preferred-embodiments of the present invention with
reference to the drawings. Figure 1 shows a first preferred embodiment of a display device according
to the present invention, in which Figure 1(A) is a sectional view illustrating the general configuration
of the display device, and Figure 1(B) is a plan view of an essential part of the display device. As
shown in Figure 1(A), the display device in this preferred embodiment is a plasma addressed liquid
crystal display emplbying a plasma cell for line-sequential addressing of a liquid crystal cell.
However, the present invention is not limited to this display, but may be of course applied to 2 plasma
display employing a plasma cell solely. As shown ianigure 1(A), the display device in this preferred
embodiment has a flat panel structure formed by layering a liquid crystal cell 1, a plasma cell .2, and
an intermediafe substrate 3 of thin-plate glass interposed between the liquid crystal cell 1 and the
plasma cell 2. The liqﬁid crystal cell 1 is cqnﬁgured by using an upper substrate 4 of glass or the like.
A plurality of signal electrodes 5 of transparent conductor films are formed on the inside principal
surface of the upper substrate 4 so as to extend in parallel to each other along a column direction.

In the case of a color display device, a color filter may be mounted on the inside surface of the upper
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like. A plurality of discharge electrodes 9 and 9a are formed on the inside principal surface of the
lower substrate 8 so as to extend in a row direction at right angles to the signal electrodes 5. The .

. discharge .ele;:trodes 9 and 9a generate the plasma discharge. In this preferred embodiment, the
discharge electrodes 9 are formed as anodes A and the other discharge electrodes 9a are formed as
cathodes K. A plurality of partition walls 10 are correspondingly f'ormed along the discharge

" electrodes 9 so that each partition wall 10 partially overlaps the corresponding discharge electrode
9. The top of each partition wall 10 is in contact with the in;ermediate substrate 3 to function as a
spacer. The discharge electrodes 9a and 9a and the partition walls 10 may be formed by screen

- printing, for example. The lower substrate 8 is bonded to the intermediate substrate 3 by using a
glass fiit 11. Accordingly, a hermetically sealed space is defined between the lower substrate 8 and
the infermediate substrate 3. This space is partitioned by the partition walls 10 to form a plurality of
separate discharge channels 12. In this hermetically sealed space, an ionizable gas is sealed. The
ionizable gas may be sélecfed from, e.g., helium, neon, argon, or a mixed gas thereof.

A characteristic structure of the present invention is that at least each discharge electrode 9a
which serves as a cathode is partially covered with insulators 13 periodically arranged, so as to limit
the effective area of the discharge electrodes and thereby suppress a discharge current. Like the
discharge electrocies, the insulators 13 may also be formed by screen printing, for example. In this
preferred embodiment, each partition wall 10 separating the adjacent discharge channels 12 is formed

~ on the upper surface of each anode A. On the other hand, each cathode K is located between the

adjacent partition walls 10 and is partially covered with the insulators 13 periodically arranged.



BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gures 1(A) and 1(B) are a sectional
*view of a display device and a plan view of an essential part of the

di spl ay device according to a first preferred enbodi ment of the present

i nvention, respectively. Figure 2 is a sectional view of an essential part
of a display device according to a secdhd preferred enbodi ment of the

present i nveRlidifc pitictitrtheistifrgd eRbipdlicyd i 9af tha partiticewillsab, smdntic indulatdre
di splay device In Fhe second preferred enbodi nent. Figures 4(A), 4(B), and
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vent | orfelaiorshin B ifigefta s esgeé*é%?i'?ge?Pﬂ%b{*‘%véﬂﬁ’l‘ﬁﬂ‘?k"?’é@?ﬁ&tmﬁ"w“
o an-escu10d spanfogt TamameyeuPulg e B et To Bsgbio 2Bty g =
CrySt ol da S separe OYET eerelpEEQAPGSR Y2 gk of 1000 eﬁqsé‘%mg e apes e of o
auid e r.ﬁ fl;[xsa ;lrefgr?ldl embodiment has a vertical resolution of 700pum pitch. Each discharge electrode 9a
which serves as a cathode K is located between the adjacent partition walls 10. The width of each
discharge electrode 9a is set to 120um. The insulators 13 are. periodicaily arranged on the upper
surface of each discharge electrode 9a. The width of each insulator 13 is set to 100um, and the
spacirig between the adjacent insulators 13 fo_rmed on each discharge electrode 9a fs set to 200pum.
The pitch W of the insulators 13 that are périodically arranged on each discharge electrode 9a is set
to 1920um.
In this preferred embodiment, the covering insulators 13 are provided along each cathode K.
Accordingly, the surface area of each cathode K is reduced to thereby suppress the discharge current.
Further, the electric resistance of each cathode K can be made similar to the case where each cathode
K is ﬁnco,vered. Accordingly, the voltage drop is reduced by an amount corresponding to the
suppression of the discharge current to thereby ensure the uniformity of the plasma discharge.
Furthermore, the coveri;lg insulators 13 are periodically arranged along the row direction.
Accordingly, dischargeable portions (discharge points) can be discretely placed to allow a reliable and
stable discharge at each point. The pitch W of the insulators 13 that are periodically arranged along
the row direction is set equal to a value 8/3 times- the RGB trio pitch P of the color filter stripes
provided correspondingly to the signal electrodes on the liquid cell side. That is, the value 8/3 times
P = 720pm is equal to W = 1920pm. In general, the pitch W of the insulators 13 is so set as to
esta;blish W = (n+ 1/3)P or W = (n + 2/3)P (where n is O or a positive integer) in relation to the pitch

P of a set of three signal electrodes (a RGB trio) to which the three primary colors are allocated.
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However, the present invention is not limted to this display, but may be
bf course applied to a plasma display enpl oying a plasnma cell solely. As
shown in Figure I (A), the display device in this preferred enbodi nent has
a flat panel structure fornmed by layering a liquid crystal cell 1, a plasna
cell 2, and an internedi ate substrate 3 of thin-pl-ate gl ass interposed
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device is a plasma addressed liquid crystal display incorporating a plasma cell 2, and only the plasma
cell 2 as an essential part is shown in Figure 2 for simplicity of illustration. The structure of the
display device in this preferred embodiment is basically similar to tHat of the first preferred
embodiment shown in Figure 1, and the corresponding parts are denoted by the same reference
numerals f:or easy understanding. In the second preferred embodiment, both the cathodes K and the '
anodes A are partially covered with insulators 13 periodically arranged. Further, partition walls 10

" are formed on both the cathodes K and the.anodes A. Accordingly, one s_ide portion of each anode
A and one side portion of each cathode K adjacent to this anode A are exposed to each discharge
channel 12 defined between the adjacent bartition walls 10.

Figure 3 shows a plan view of the pattern shape of the plasma cell 2 shown in Figure 2. As i
apparent from Figure 3, both the cathode K and the anode A are partially covered with the insulators
13 of dielectric periodically arranged. Furthermore, the spatial phase of the periodic arrangement of -
the insulatoré 13 on the cathode K and the spatial phase of the periodic arrangement of the insulators
13 on the anode A are shifted from each other to provide an oblique discharge structure.

The operation of the second preferred embodiment shown in Figures 2 and 3 wil} now be
described in detail with reference to Figures 4A to 4C. Figure 4(A) corresponds to the secona
preferred embodiment, and Figure 4(B) shows a comparison. This compaﬁson_ is also included in the
present invention. Figure 4(C) shows the prior art. In the prior art shown in Figure 4(C), a discharge
region 21 is generated cbptinuously and uniformly between the anode A and the cathode K. In

contrast, in the plasma addressed display device according to the present invention as schematically
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the whole length of each discharge electrode as shown in Figure 4(C). The time of disappearance of
the metastable atoms finally determines also the operation of vgrit'mg an image signal to the liquid
crystal cell in the plasma addressed display device. Accordingly, the existence of the metastable
atoms for a long time of 20us causes a problem such that a Qriting operation cannot be finished
during one horizontal period (16.7us) in a HDTV, for example, thus interfering with the display '
quality. Acc-:ordingly, it is effective to reduce the metastable atoms by adopting the method shown
in Figure 4(A) or 4(B). However, if the charged particles and the metastable atoms are not uniformly
distributed between the opposed discharge electrodesl in the operation of the plasma addressed display
device, such nonuniform distribuition is seen as display non-uniformity. In considering that a small
amount of particles are to be distributed as uniformly as possible to avoid the above defect, the zigzag
discharge as shown in Figure 4(A) is preferable as compared with the configuration shown in Fiéure
4_(B). That is, the configuration shown in Figure 4(A) is more advantageous because the discharge
region 21 can be widened by performing the oblique discharge. The charged particles and the
metastable atoms are dispersed widely by diffusion around the discharge region. Thusly, the second
preferred embodiment has an advantage that the metastable atoms generated by the discharge can be

reduced in number and can be uniformly distributed.
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di scharge el ectrode 9a. The width of each insulator 13 is set to 100[err]m
and t he adjusting the pitch of the insulators and the pitch of a set of three signal electrodes to which the three

primary colors are allocated. Accordingly, a loss of image quality is not introduced even after long-
term use, thus remarkably improving a useful service life. As described above, according to the
present invention, fhe discharge current can be markedly suppressed fo thereby reduce a power
consumption. Further, discharge non-uniformity caused by a voltage drop due to electric resistance
can be reduced. Fu.rther, since the metastable atoms quickly disappear, the time of outputting an
image signal to the liquid crystal cell can be reducec_i. In particular, the employment of the oblique
dischargé allows the charged particles and the metastable atoms generated by plasma discharge to be
widely diffused in the discharge channel.

Although other modiﬁcation.s and changes may be suggested by those skilled in the art, it is
the intention of the inventors to embody within the patent warranted hereon all changeé and

modifications as reasonably and properly come within the scope of their contribution to the art.
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e ot EP R Phe b, LA TR SeRRAIA oy BRI BERLRa clifle Cover! ng

i nsul at of & row di rection.
Accordin char

[ abe rtlons di,s ) edlsr ely
ol aced PG oF Betarteag s S g %0 éi%%a?e@éﬁ‘i U RARAE SHRERTIE Y W
of the insulators 13 that are periodic rran e. row direction
is set equal ¢f@lasmygletredespbang Prﬁﬁgedt%‘éa’%@%}/f Ft()atfj%F’E%gflﬁa‘gg"?‘ﬁéleﬁg?% apq |t er
stripes provided correspondingly to the signal el ectrod S . 0N the I|qU|d '
cel | side. Theid qathode slpstrodes beinggirayided m“qua?be[‘%?@] P dischrge Phangelyand
1920[err]m In general, the pitch Wof the insulators 13 is so set as to
est abl i sinswlating layers progiiEd on sai eatlade slectr@leptq pastally caver said cashods efestspdes v
integer) in relation to the pitch P of a set of three signal electrodes (a
RGB trio) to edposha phealithofdisobargedocytians lagrsged atona lal lengtit efckach, of said cathode

electrodes.

2. A plasma addresséd display device as claimed in claim 1, wherein said cathode
electrodes and said anode'.electrodes are partially covered with said insulating layers alohg their
length, and positions of said insulating layers covering said cathode electrodes and positions of said
insulating layers covering said anode electrodes being shifted relative to each other.

.
3. A plasma addressed display device as claimed in claim 1, wherein each of said anode*

electrodes have a barrier rib thereon.

4. A plasma addressed display device as claimed in claim 1, further comprising:
a liquid crystal cell between said second substrate and a third substrate, said liquid crystal cell having

signal electrodes which are perpendicular to said discharge electrodes.

- 5. A plasma addressed display device as claimed in claim 1, wherein said insulating layers
are periodically arranged along a length of said cathode electrodes, and a period of arrangement of
said insulating layers on said discharge electrodes satisfies the following formula;

W=(n+1/3)P, wherein



7 Accordingly, even if a reduction in transmttance of the grass substrate
occurs due to deposition by sputter after |ong-term di i iWi ©
ef fect between the gl ass substrate and the color fil teﬁmmﬂqnmmg'nﬂ y
visible. In particular, the m xing of the three primary*cal ons, » , €an be
i nproved as greatly as possible so as toJavoid color non-unifornmty. Figure
2 is a schemat e fragHEY RN¥diSHCSIaAEReméhieN sERMWIBGhAayepcond preferred
enbodi ment of the display device according to the present invention. Also

in this preferped eggquﬁgg&mihg rdigpl ay device is a plasma addressed
liquid crystal display incorporating a plasma cell 2, and only the plasma

cell 2 as an egsentjal pa i in Figure 2 for sinplicity of
illuStration. The sgef%lr}%stoaué"tgtho O?Eéwgi splay device in this preferred

enbodi nent is basically simlar to that of the first preferred enbodi nent
shown in Figure 1, and the corresponding parts are denoted by the sane
reference nunerals for easy understapding., ln the .secopd.preferred -

enbodi nent, bofh t hé Plsh éfése&s'éﬁ%v Hige Syl ipclajm '_BQ??‘F%‘J ysulalivg faxerswi ¢ h
insulators 13 periodically arranged. Further, partjtion walls 10 are forned
on bot h t e Resiofigellyarnged along thedsngtivaf the caAwé‘SFg?thgﬁey andy period gEarpaiging spid of
each anode A and one side portion of each cathode K adjacent to this anode
A are expdselatinglapers pn shiddischarge electrodes satisfies the following formula; _

W=(n+2/3)P, wherein

w defines a periodicity of arrangement of said insulating layers;

n is 0 or a positive integer; and
P defines a width of one pixel.
7. A plasma addressed display device as claimed in claim 3, Wherein said discharge

electrodes and barrier ribs are formed by printing.



channel 12 defined between the adjacent partition walls 10. Figure 3 shows
a plan view of the pattern shape of the plasma cell 2 shown in Figure 2. As
apparent from Figure 3, both the cathode K and the anode A are partially
covered with the insulators 13 of dielectric periodically arranged.
Furthernore, the spatial phase of the p2riodic arrangenent of the
insulator%P£§FﬁpR he _cat hode K and the spatial phase of the periodic
arrangene ARRANGEMENT) §OB, PLASMANBESPPAY, BEVECEt ed from each ot her

to provide an oblique discharge structure. The operation of the second
preferred enmbodi ment shomnéﬂﬁ%ﬁﬂéﬂﬂaﬁliﬂ&ﬂﬂﬁﬂdmﬁhﬂhOM/be described in
detail with reference to Figures 4A to 4C. Figure 4(A) corresponds to the
second pr ef erfcesippreiscbié disoharge swdentingaplesmi(cB) inshrpamted ic e display desite, tHdrits
conparison is also included in the present invention. Figure 4(C) shows the
prior aréxtenlling thaesqirl s@vicedife ofsthe plasmaceRiagd stebilfifp) the apdatialthirgter st dThe2l | S
generated continuously and uniformy between the anode A and the cat hode K.

| N cont rigsma del, thé isplhypdevite adlidessplgsnth @PhRawhideincitesaf ol kubstrdias 3 4R 8
_present i1nvention as schematically 8 shown in Figure 4(A), dischargeable

POt ONShoAfedAbgdiht? wilk R 9EEcBhHARREREVCER, AREKaPEETectrbI 9HRAIE fofmed on at least
the substrate 8, and an ionizable gas sealed in this space. The discharge electrodes 9 and 9a are
grouped into plural pairs of anodes A and cathodes K parallel to each other, thus fgrming a plurality
of discharge channels 12 extending i.n lines. At least each cathode K is partially covered with

insulators 13 periodically arranged, thereby limiting the effective area of each discharge electrode 9a

to suppress the discharge current.

FIGURE 1A & 1B



and the cathode K) are limted, and these portions 20 are zigzag arranged
bét ween the anode A and the cathode K where they are opposed to each ot her,
t hereby effecting an oblique discharge. Wth this arrangenent, a di scharge
current.- in every di-scharge el ectrode can be reduced as conpared with the
case where the discharge is carried out over the whole | ength of each

di scharge electrode. As a result, ions, &/8ctrons, and netastabl e atons
generated by the discharge can be reduced. In a plasm addressed displ ay
devi ce, charged particles and netastabl e atons nust di sappear quickly after
finishing the discharge. However, the netastable atons sonetines exist for
a long tine such as 20 to 30[err]s, and Fif 'ﬁroblenlrenarkably occurs in
the case where the plasma discharge is generated over the whole |ength of
each di scharge el ectrode as shown in Figure 4(C). The tine of di sappearance
of the nmetastable atons finally determ nes also the .operation of witing an
imge signal to the liquid crystal cell in the plasma addressed displ ay
devi ce. Accordingly, the existende of the netastable atons for a long tine
of 20[err]s causes a pr@blen1suc that a wgting operation cannot be
finished during one horrzontal pgriod (16:7[jerr]s) in a HDTV, for exanple,

thus interfering with : fective to
reduce the netastable opt i | W Bi'gdre 4(A) or
4(B). However, 1if the|dHa apfi ngy t He t IAAzf are not
uni formy distribUted shade4dn t he

operation of the plasna apfiressed—di-spray devite—sueh noaunifgorg
distribution is seen dEpLoynes—i BF AN PRS- A LS T_Lgat a smal |
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anount of particles are to be distributed as uniformy as possible to avoid
the above defect, the zigzag discharge as shown in Figure 4(A) is
preferabl e as conpared with the configuration shown in Figure 4(B). That
is, the configuration shown in Figure 4(A) is nore advant ageous because the
di scharge region 21 can be wi dened by perfornming the oblique discharge. The
charged particles and the-nmetastable at @&/ are di spersed wi dely by

di ffusion around the discharge region. Thusly, the second preferred

enbodi ment has an advantage that the netastable atons generated by the

di scharge can be reduced in nunber and can be unlforn1y di stri buted. 9
As described above, according to the pres&¥€ i2nvention, at |east each
cathode is partially covered with the periodically arranged i nsul at ors,
thereby limting the effective area of each discharge electrode to suppress
a discharge current. Since the dlscharge current in the display device as a
whol e can be reduced, the service |ifgoof the display dgvice can be

ext ended. Furt her, since a vol tage drop can be reduced, the uniformty of

t he pl asna dlscharge can be inproved tq thereby inproveg the quality and the
reliability of the dlsplfy—de¥+ee?—FuL$ , i . e
prevented by nutually o _ e _
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adjusting the pitch of the insulators and the pitch of a set of three
signal electrodes to which the three primary colors are all ocated.
Accordingly, a loss of image quality is not introduced even after |ong-
termuse, thus remarkably inproving a useful service life. As described
above, according to the present invention, the discharge current can be

mar kedl y suppressed to thereby reduce &g wer consunption. Further,

di scharge non-uniformty caused by a voltage drop due to electric

resi stance can be reduced. Further, since the netastable atons quickly

di sappear, the tinme of outputting an inmage signal to the liquid crystal

cell can be reduced. In particular, the enploynent of the oblique discharge
allows the charged particles and the netastabl e atons generated by plasna
di scharge to be widely diffused in the di scharge channel. Although other
nodi fications and changes may be suggested by those skilled in the art, it
is the intention of the inventors to embody w1 hi 2@ he pat ent warrant ed
hereon all changes and nodifi cat+ens as reasogfably and properly cone within

the scope of their contribut Aoy RS g HAa M 1. A pl asma
addr essed di spl ayF8€vfte \“\‘-:&“t“.’ti\}\;i‘“ﬁ\}\\ﬁ‘l\l ng: : '

A _/
FIG 4B K% % %’
K .
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‘a-first substrate and a second substrate applied for formng the plasm
¥ell: a plurality of plasma el ectrodes which serve as anode el ectrodes and
cat hode el ectrodes, said plurality of plasma el ectrodes being provided on
said first substrate, pairs of said anode el ectrodes and sai d cat hode

el ectrodes being .provided parallel to each other to formdi scharge
channel s; and insulating |ayers provid 9 on said cathode el ectrodes to
partlally cover sai d cat hode electrodes ?o expose a plurality of discharge
| ocations arranged along a | ength of each, of said cathode el ectrodes. 2.
A plasma addressed display device as clained in claim1l, wherein said

cat hode el ectrodes and said anode el ectrodes are partially covered with
said insulating layers along their length, and positions of -said insulating
| ayers covering said cathode el ectrodes and positions of said insulating

| ayers covering said anode el ectrodes being shifted relative to each other.

3. A pl asma addressed di spl ay deV|ce as clainmed in cIa|n11 wher ei n each
of said anode el ectrodes have a ' (Ei ntgexeon . A pl asma
addressed di spl ay device as clai further conprising: a

l'iquid crystal cell between said second substrate and a third substrate,
said liquid crystal cell having signal el ectrodes which are perpendicul ar
to said discharge elecfrodes. 5. A pl @ addressed displ ay deV|ce as

claimed in claimi, //////
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arfe periodically arranged along a |l ength of said cathode el ectrodes, and a
period- of arrangenent of said insulating |ayers on said discharge

el ectrodes satisfies the followi ng formula; W-(n+1/3)P, wherein w
.defines a periodicity of arrangenent of said insulating |ayers; n is O
or a positive integer; and P defines a width of one pixel. 6. A

pl asma addressed display device as claiazgdl in claiml1, wherein said
insulating |ayers are periodically arranged along the I ength of the cathode
el ectrodes, and a period of arranging said insulating |ayers on said

di scharge el ectrodes satisfies the followng fornula;, W (n+2/3)P, wherein W
defines a periodicity of arrangenent of said insulating |ayers; n is O
or a positive integer; and P defines a width of one pixel. 7. A

pl asma addressed di splay device as clainmed in claim3, wherein said

di schar ge F? l (3 ' 22
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el ectrodes and barrier ribs are formed by printing.
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