DESCRI RTI ON ‘ Pl asma Addressed Liquid Crystal D splay Apparatus
Techni cal Field This invention relates to a plasna addressed liquid
crystal display apparatus adapted for driving liquid crystal by naking
use of plasma to thereby display an inmage (pictorial image).

Background Art As an i mage dlsplaylapparatus for driving liquid

crystal to carry out display of a | mqge (f ictorial 1image), a plasm
addressed liquid crystal display apB&F%?ié% i zing discharge plasm is
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di splay apparatus conprises, as %hOWQ1'J£ F a I|qU|d crystal side
glass 12 having a plurality of electtro arranged in parallel to each

other, a base (ﬁp@téﬁtﬁtﬂrﬁ%ﬂ#e@a‘é' ”Q BlQ%HEaAd&Nerﬁeddlﬁcﬁh?d Urystal

electrodes 13 arrang I'n parallel to each In the state
per pendi cy iy idy ti}?paﬁla@@&é Oéeégééd %%haalphﬁkewhasa £5ysRaqVibgednaieingeen

the-liquid crystal side glass 1 base glass 14, a liquid crysta
| ayer 16 M@"&E%f@étﬂ@eﬁbtmféwlcmsplay an image (pictorial image).
Background Art

As an image display apparatus for driving liquid crystal to
carry out display of an image (pictorial image), a plasma
addressed liquid crystal display apparatus utilizing discharge
_plaéma is disclosed in the Japanese Patent Application Laid Open
No. 265931/1992 publication, etc.

The proposed plasma addressed 1liquid crystal display
apparatus comprises, aé shown in FIG. 1, a liquid crystal side
glass 12 having a plurality_of electfodes 11 arranged in parallel
to each other, a base (substrate) glass 14 having a plurality of
dischargé electrodes 13 arranged in parallel to each other in the
state perpendicular t§ the electrodes 11, a thin plate glass 15
provided between the liquid crystal side glass 12 and the base
glass 14, a liquid crystal layer 16 provided between the liquid
crystal side glass 12 and thé thin plate glass 15, a plurality
of barrier ribs 18 formed on the discharge electrodes 13 within
a discharge chamber 17 formed between the base glass 14 and the
thin plate_glass 15, and a frit 19 provided so as to seal the

discharge chamber 17.



crystal side glass 12 and the thin plate glass 15, a plurality of barrier
ribs 18 forned on the discharge electrodes 13 within a discharge chanber
17 sformed between the base glass 14 and the thin plate glass 15, and a
frit 19 provided so as to seal the dlscharge chanber 17. The
l'iquid crystal S|de glass 12 is flat and2non- conductlve and sufficiently
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pr edet er ned w d rinc surface . of t liquid crystal side
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conducti ve materi al g., lumtin oxide ( , etc., and is
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11 are disposed in parallel to each other, and are di sposed, e.g., in a
vertical disgekba@ni®fatdenner in contact -with the electrodes 11. In more

_practical sense, a plufality of electrodes 11 formed with a
predetermined width on the principal surface of the:  liquid
crystal side glass 12 opposite to the base glass 14 are formed
by transparent conductive material, e.g., indium tin oxide (1ITO),
etc., and is transparent from an opticai point of view. In
addition, these electrodes 11 are disposed in parallel to each
other, and are disposed, e.g., in a vertical direction of the
display screen.

The liquid crystal layer 16 is held by the thin plate glass
15 which is a thin dielectric plate and the liquid crystal side
glass 12 in the state put therebetween. By the liquid crystal
side glass 12, the liquid crystal layer 16 and the thin plate'
glass 15, so called liquid crystal cell ié constituted. This
thin plate glass 15 functions as an insulating shielding layer
between the liquid crystal layer 16 and discharge chamber 17
which will be deécribed later.

On the other hand, the base glass 14 on which a plurality
of discharge electrodes 13 are formed aé a belt—-shaped electrode

and the thin plate glass 15 are adapted so that their peripheries



di spl ay screen. The liquid crystal layer 16 is held by the thin plate
glass * 15 which is a thin dielectric plate and the liquid crystal side
glass 12 in the state put therebetween. By the liquid crystal side glass
12, the liquid crystal layer 16 and the thin plate glass 15, so called
liquid crystal cell is constituted. Thi$ thin plate glass 15 functions as
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Moreover, barrier ribs 18 respectively serving as barrier are forned on
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di schar ge _
electrodes 13 by printing as described later. The discharge
chamber 17 is partitioned by these plural barrier ribs 18 so that
it is divided into respective plasma chambers P;, Py --- which
fofm discharge chanﬁels respectively independent.

In more practical sense, plural discharge electrodes 13
formed on the principal surface of the base glass 14 opposite to
the liquid crystal side glass 12 are directly formed on the base
glass 14 by printing conductive pasté including, e.g., silver
powder, etc. Moreover, these discharge electrodes 13 are also
arranged in parallel to each other, wherein the arrangement
direction thereof is the direction perpendicular to the
electrodes 11 formed on the previously described liquid crystal
side glass 12. Namely, these discharge electrodes 13 are
arranged in a horizontal direction with respect to the display
screen. Accordingly, respective plasma chambers P, Py
correspond to e.g., respective scanning lines within the display
picture on screen. Ionizable gas is hermetically sealed into

respective plasma chambers Py, Py --*. As such ionizable gas,

helium, neon, argon or mixture gas thereof is used.



chanmber 17. |s partltloned by these plural barrier ribs 18 so that it is

di vided into respective plasma chanbers P[err], Plerr] ... which form

di scharge channel s respectively independent. In nmore practical sense,
plural discharge electrodes 13 fornmed on the principal surface of the base
gl ass 14 opposite to the liquid crystal 4side glass 12 are directly f or med

on the base glass 14 by printing conductive paste |nclud|‘§ Y |hver
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pl asma cha rs Plerr C such i oni zabl e gas, helium neon,

2rgon or Hb%EH&? gad hhgbe%%ﬂ¢§§“¥3ilim1t the distance between the base
glass 14 and the thin plate glass 15 (hereinafter referred to as
gap interval of discharge chamber 17). The gap interval of the
discharge chamber 17 can be controlled by adjusting the number
bf screen printing operations when forming barrier ribs 18 or
quantity of glass paste at the time of each printing, etc.
Ordinarily, the gap interval is caused to Be about 200 um.

The discharge electrodes 13 function as the anode electrode
or the cathode -electrode, and discharge electrodes are
constituted by pairing these electrodes. In the case where
barrier ribs 18 are formed on the discharge electrodes 13 as
described above, respective one discharge electrodes 13 are
commonly used with respect to adjacent plasma chambers in
respective plasma chambers PP P2 .-+ partitioned by these
barrier ribs 18. Namely, e.g., the discharge electrode 13
between the plasma chamber Pland the plasma chamber P, serves as
both discharge electrode of the plasma chamber Pl and discharge
electrode of the plasma chamber Pr

A manufacturing process for the above—described plasma

addressed -liquid crystal display apparatus will be briefly



Barrier: rlbs 18 are formed every scanning units on the belt-shaped

di scharge el ectrodes 13. In nore practical sense, the barrier ribs 18 are
formed by printing, plural times, in.a stacked nmanner, glass paste into
whi ch ceram c such as alumna, etc. is mxed by the printing nethod, e.gqg.
the screen printing nethod, and al so sebves to linmt the distance between
t he base Iassblégand the thin plate glass 15 (hereinafter referred to as
gap i nt er ¢ F 5+ P8 charge chanber 17). The gap interval of #he discharge
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constituted by pairing thes ectrodes. In the ca ere (%grrler ribs
18 are foruedner,tbeidi sghad gfoa?deeéfafw@ﬁé &émﬁﬁerﬂ%w ReE ¥APMGer ribs

respectlve one dlscharge el ectrodes 13 are comonly used with respect to

adj acent plBaggR felranEstHaY gd atRaftdd v el 7 Pl apn@r chegde! StRLR plate PRkl
partitioned by these barrier ribs 18. Nanely, e.g., the discharge
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serves as both discharge el ectrode of the plasnma chanber P[err] and

di schar geribised8r dde vafc uure-epleasrt ectanbeind{de rgf the discharge chamber
17 thereafter to inject gas thereinto.

Meanwhile, the thickness of the thin plate glass 15 is about
50 um. The thin plate glass 15 functions an insulating shielding
layer between the liquid crystal layer 16 and the discharge
chamber 17 as described above. 1In the vacuum evacuating process
and the gas injection process described above, as shown in FIG.
1, large stress is applied to the portions indicated by Qland Q,
of the thin plate glass 15, i.e., the portions Q, Q in which
the thin plate glass 15 is in contact with the edge portions of
the barrier ribs 18. In addition, small cracks, so called micro
cracks exist within glass.

Accordingly, in the above—described plasma addressed liéuid
crystal display apparatus, there was the problem that micro
cracks of the portions Ql’ chsf the thin plate glass 15 become
large by carrying out vacuum evacuation and injection of gas, so

the thin platé glass 15 is cracked or broken.

In view of actual circumstances as described above, an



A manuf act ur i ng process for the-above-described plasma addressed liquid
crystal display apparatus will be briefly

5 -descri bed. Initially, a plurality of discharge el ectrodes 13 are
made up on glass base 14 to nake up barrier ribs 18 by printing so that
they are stacked on these discharge 6electrodes 13 Further, frit 19
Is coated at the peripheries of the barrier ribs %8 to f&rn1gisgh§5g8.
chanber 1903 qfErhfilts inyention d sy tas Proyd desaspLagmp¢3EREET0h the
upper portion f the barrier ribs 18 vacuum ev Lpsid tet he
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the thickness_ o he, 1 bj | a | ass IL.s about 50 [err]m The thin
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crystal |ayer 16 and the dis¢ha)ge.-EN3FDehe fndsntesnr i bed above. 1n the
vacuum evacuati ng process and the gas Injection process described above,

as shown in FIGS oiashal 98delreesed S BRAlI£d dydfiel podiépnsy i ndbpareduby
Qerr] and Qerr]” of the thin plate glass 15, i.e., the portions Jerr],
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. having a plurality of first electrodes arranged substantially in
parallel to each other on one pfincipal surface of the first
base, a second'base having a plurality of second eleptrodes
arranged substantially in parallel to.each other in the state
substantially perpendicular to the first electrodes on the
principal'surface opposite to the first electrodes on the first
base, a dielectric sheet provided between the first and second
bases, a liduid crystal layer provided between the first base and
the dielectric sheet, a plurality of barriers formed along the
second electrodes within a discharge chamber formed between the
second base and the dielectric sheet, and a seal member provided
in a manner to seal the discharge chamber. In the plasma
addressed liquid crystal display apparatus, the spacing between
the barriers and the spacing between the barrier positioned
nearest to the seal member and.the seal member are set to 1.8 mm

or less.
In this case, the dielectric sheet has a thickness of 50 um

or less, and the barriers are formed on the second electrodes,

or are formed betweén the second electrodes. Moreover, the



the barrier ribs 18. In addition, small cracks, so called mcro cracks
exi st within glass. Accordingly, in the above-described plasma
addressed liquid crystal display apparatus, there was the probl emthat
mcro cracks of the portions (Jerr], qerr] of the thin plate glass 15
becone |arge by carrying out vacuum evafuation and |nJ ection of gas, so

the thin plate gldss 15 )s cracked or broken .. ;o4 &°tthode
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A plasma a resse I|qU| crys dratus accordi ng to th

i nvention,g ﬁ@gpghs%gx e ahigast etj_%%%r%%légst rat e) having a plurality of first
y

el ectrodes ranged su stantlal in parallel to each other on one
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second el ectrodes arrangéd substantially in.parallel to each other in the

state the barriers and the spacing between the barrier positioned
nearest to the seal member and the seal member are set to 0.8 mm
or less.
Brief Descriptioﬁ of the Drawings

FIG. 1 is é cross sectional diagram showing the
configuration of a conventional plasma addressed liquid crystal
display apparatus.

FIG. 2 is a cross sectional diagram showing the
configuration of a plasma addressgd liquid crystal display
apparatus of a first embodiment to which this invention is
applied.

FIG. 3 is a front view showing the configuration of the
plasma addressed liquid crystal display apparatus.

FIG. 4 ié a cross sectional diagram showing the essential
part of the plasma addressed liquid crystal display apparatus.

FIG. 5 is a cross sectional diagram showing the essential
pgrt of the plasma addressed liquid crystal display apparatus.

FIG. 6 is a cross sectional diagram showing the essential
part of a plasma addressed liquid crystal display apparatus of

a second embodiment to which this invention is applied.



substantiafly berpendicular to the first electrodes on the principal
surface opposite to the first electrodes on the first base, a dielectric

sheet provided between the first and second bases, a liquid crystal |ayer

provi ded
barriers

between the first base and the dielectric sheet, a plurality of
formed al ong the second electrédes wi thin a di scharge chanber

e T

provi ded
addr esse
barriers

In a
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case, the -dielectric sheet has a thickness of 50 [err]m or less, and the
barriers are fornmed @bdthMKES Y HAY BHEOCut Ofhéll EnvéxitiBsn bet ween t he
second el ectrodes. Mor eover, the

second el ectr ofdgeegengedt smabdameﬁlﬁedefeheﬁnagmle addraseatihddquidl ecystds,
wherein barriers are respectively formed on the anode el ectrodes and the
cat hode eli¢eplagesappirsdbesbaadderding e tioor ads obhyenhiohe wihblde now be
el ectrodes.

described with reference to the attached drawings.

The ﬁlasma addressed liquid crystal display apparatus_to
which this invention is applied comprises, as shown in FIG. 2,
for example, a liquid crystal side glass 22 having a plurality
of electrodes 21 arranged on one principal surface thereof
substantially in parallel to each other, a base (substrate) glass
24 having a plurality of discharge electrodes 23 *arranged
substantially in 'parallel to each other in the =state
substantially perpendicular to the electrodes 21 on the principal
surface opposite to the electrodes 21 on the liquid crystal side
glass 22, a dielectric sheet 25 provided between the 1liquid
crystal side glass 22 and the base glass 24, a liquid crystal
layer 26 ﬁrovided between the liquid crystal side glass 22 and
the aielectric sheet 25, a plurality of barrier ribs.28 formed
along the discharge electrodes 23 within a discharge chgmber 27

formed between the base glass 24 and the dielectric sheet 25, and

a seal member 29 provided in a manner to seal. the discharge

chamber 27.

‘The liquid crystal side glass 22 is flat and non-conductive,

7



1A addi tion, if is nore preferable that the spacing between the barriers
and the spaci ng between the barrier positioned nearest to the seal nenber
and the seal nenber are set to 0.8 mm or |ess. Bri ef
Description of the Draw ngs FIG 1 is a cross sectional diagram
showing the configuration of a conventi®nal plasna addressed |iquid
crystal display apparatu ' Fl G .S a Cross.secti | QI gLy .
chowi ng 1R LBneRER et 15 traperenentadrel AF RRRar L yeraf §F < ofky
apparatus,of. a fir e Lpent _to which this. i ¥ | S pRBRLLEHmined
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showi ng the essential part o e plasim addressed |liquid crystal display

apparat Usprjncipalll Gurrdcs ao?f>9§_§t§eq‘.toi ofyd  dijagedrirskovinge  hesessenheal
" part of tﬂe pl asma addressed Tiquid crystal display apparatus. FIG 6

is a crosgregabrBAt &i f8EaRsAithehe1886008kal 21 P} enfg 3 pl @spBical
addressed liqurd crystal display apparatus of a second enbodi nent to which
this inveairedtisnappl tB8. display screen. In addition, the electrode 21
is formed by tr;néparent conductive material, e.g., indium tin
oxide (ITO), etc., and is transparent from an optical point of
view.

The liquid cfystal layer 26 is comprised of, e.g., nematic
liquid crystal, etc., and is put between the liquid crystal side
glass 22 and the dielectric sheet 25 in the state in contact with
the electrodes 21.

The dielectric shéet 25 is comprised of, e.g., glass in a
thin plate form. In order to sufficiently ensure electric
coupling between the liquid crystal layer 26 and discharge
chamber 27 which will be described later, the thickness of the
thin plate glass is caused to be thin thickness of , e.g., 50 um.
Namely, so called liquid crystal cell is constituted by the
liquid qrystal side glass 22, the liquid crystal layer 26 and the
dielectric sheet 25. The dielectric sheet 25 functions as an
insulating shielding.layer between the liquid crystal layer 26
and the discharée chamber 27. |

On the other hand, on the base glass 24, a plurality of

discharge electrodes 23 are arranged substantially in parallel



8 - . F!G. 7 is a cross sectional di agram showi ng the essential part of
a plasma addressed |iquid crystal display apparatus of a third enbodi nent

to-which this invention is applied. : Best Mbde for Carrying CQut
the Invention Preferred enbodlnents of a plasma addressed liquid
crystal display apparatus accordlng to t%his invention will now be
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gl ass 22 havrn pl urali arranged on one princi pal
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(substrate ing a plura of discharge electrodes 23

arranged d§HQEE§BB'@ﬂB&héfbl&@&?'h?échEPgee%qacthae@ 23 id hee.gt at ¢he
substantially perpendicular to the el ectrodes 21 on the principal surface

opposi te herikentheCidiedrs idh A t tige | WG8ind a§r Wiréders,i dend gthssdi2charge
di el ectric sheet 25 provided between the liquid crystal side glass 22 and

the base ghassrddesa2Bi qued formstakvelryyaicadnipgoundsbd .befiveer dhechegqgied
crystal side glass 22 and the dielectric sheet 25, a plurality of barrier
ri bs 28 fedlpetirodes 23 are directly formed in a belt form on the base
glass 24 by printing conductive paste including, e.g., silver
powder,‘etc. so that they have a predetermined width.
Further, in the plasma addresséd liquid crystal display
"apparatus of the structure in which barrier ribs 28 which will
be described later are formed on the discharge electrodes 23 as
shown in FIG. 2, for example, the discharge electrodes 23 are
arranged so that the spacing between barrier ribs 28 and the
spacing between the barrier rib 28 and seal member 29 which will
be described later become equal to 1.8 mm or less. In this
embodiment, the spacing between the barrier ribs 28 is caused to
be O.65Imm, and the spacing between the barrier rib 28 and the
seal member 29 is caused to be 1.0 mm.
The base glﬁss 24 on which the plural discharge electrodes
23 are formed as a belt~shaped electrode is sealed and supported
at the periphery thereof by seal member 29, and is disposed with
a predetermined spacing from the dielectric sheet 25. The seall

member 29 is formed by coating, e.g., powdered glass (frit) so

that the thickness becomes equal to a predetermined value.



al ong the discharge el ectrodes 23 within a discharge chanber 27 forned
bet ween the base glass 24 and the dielectric sheet 25, and a seal nenber
29 -provided in a manner to seal the discharge chanber 27. The
liquid crystal side glass 22 is flat and non-conducti ve,

9 and is sufficiently transparent from¥h optical point of view
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el ectrode& e.g., a ver I on ay screen. In
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e.g., indium oXi , and is transparent from an opti cal

poi nt of (i@ forms dieHd P g:lﬁidfgl%. | ayer 26 is conprised of, e.g.,

nematic liquid crystal, etc., and Is put between the liquid crystal -side
glass 22 and t he,diglRHdrde dfMibed® 2N $dEnsd abetwoefODhaCbawiet [xlalshe 24

el ectrodes 21. The dielectric sheet 25 is conprised of, e.g., glass
In a and the dielectric sheet 25 is partitioned along the discharge
electrodes 23, i.e., by a plurality of barrier ribs 28 which are
barriers respectively fofmed on the discharge electrodes 23 as
~shown in FIG. 2, for example, and "is thus divided into plasma
chambers Pp Pz e réspectively independent. Namely, the
barrier ribs 28 are aléo formed every scanning units on the
respective belt-shaped discharge electrodes 23. Accordingly,
respective plasma. chambers Pp Pz .+- correspond to, e.g;,
respective scanning lines within the display picture on screen.
The barrier rib 28 is formed by printing, plural times, in a
stacked manner, glass paste into which ceramic, e.g., alumina,
etc. is mixed by the printing method, e.g., the screen printing
method, and thus also serves to limit the distance between the
base glass 24 and the dielectric sheet 25. The spacing between
the base glass 24 and the dielectric sheet 25 can be controlled
by adjusting the number of screen printing operations when
forming barrier ribs 28 or quantity of glass paste at the time
of each'printing, etc. Ordinarily, such spacing is caused to be

about 200 pm.

Ionizable gas is hermetically sealed into the plasma



thin pl at‘e."for.'m In order to sufficiently ensure electric coupling
between the liquid crystal |ayer 26 and di scharge chanber 27 which wll be
described later, the thickness of the thin plate glass is caused to be
thin thickness of , e.g., 50 [err]m Nanely, so called liquid crystal cell
is constituted by the liquid crystal sitde glass 22, the liquid crystal

| ayer 26 and .t he i el ectric _sheet, 25. . The dielectric, sheet ctlons
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the di scharge chanmber 27. On_the_ot her on_ipe bgsgsghass 24, a
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Nanel y, the” arrangement Irection o e plural discharge el ectrodes 23
is, e.0.,idhe vd¥ori 2PNt r e € £64 1 01 Rf ré BB 8t SPb aYhSCd PEPla@nsc fden, and

di scharge electrodes 23 are formed every scanning units. These di scharge
el ectrodes gsecdetedinifetl woll@aged is fopEidédfacnoss theaiaseof discharge
electrodes 23 within a plasma chamber Pi corresponding to the
scanning line to produce plasma discharge within the plasma
chamber Pito thereby carry out picture image display.
'In more practical sense, the discharge- electrodes 23
function as the anode electrode or the cathode electrode in a
time ‘series manner- by applied potential. When, e.g., one
discharge electrode 23 is grounded (is céused to undergo
application of voltage of 0 volts), and a negative potential is
applied to all the remaining discharge electrodes 23, the
grounded discharge electrode 23 becomes anode electrode, and
discharge electrodes on the both sides of the grounded discharge
electrode 23 become the cathode electrode. ?hus, ‘plasma
discharge takes place within the plasma chambers on the both
sides of the grounded discharge electrode 23. By shifting
discharge electrode 23 +to .be grounded in order, e.g., in
synchronism with the horizontal scanning of a videq signal, it
is possible to shift plasma éhambers subject to discharge in

order in synchronism with the horizontal scanning.

Further, the liquid crystal layer 26 functions as a sampling



gl ass 24 bj printing conductive paste including, e.g., silver powder, etc.

so that they have a predeterm ned w dth. Further, in the plasm
addressed liquid crystal display apparatus of the structure in which
barrier ribs 28 which will be described |ater are forned on the discharge

electrodes 23 as shown in FIG 2, for éénple, the discharge el ectrodes 23
bet voon | RAPBSAFPEr OF | BhSORNHo LEAFSRoRBE! 133 K| RhCREFPa°Bo do s SFPRRIN
et woen tRBeoarERbe erefel e Tp 27" bt Tas BT b as, EhagbRe
The bace 5 Al i oh ThEP LIt AT Ehu? pRoEaracighle Ripplagy

as a beltighaned. @lecthpde iamaal edyped 13!:5@19‘&”.@%@&1%%? IAHeEYn be
t hereof by seal nenber 29, and i1s disposed wth a predeterm ned spacing

fromthe girgkpelr ias ficidor ThedSEal anBeTReldetdnigo S Bt HY capakiitgve
e.g., powdered glass (frit) so that the thickness beconmes equal to a
predeternmngdidakgstal cell formed at the portion where the electrodes
21 and the plasma chamber Pioverlap with each other.
Assuming now that an analog voltage is applied to the
discharge electrode 23, voltage of 0 volts is applied to one

discharge electrode 23 as strobe, and discharge plasma takes

place within the plasma chamber P,

i the so-called plasma

switching operation is caused to take place. Thus, the portion
in contact with the plasma chamber Pi of the dielectric sheet 25
and the discharge electrode 23 serving as the anode electrode are
placed in the state where they are electrically connected.by
discharge plasma. From a viewpoint of the circuit, there results
the state equivaient to the state where the capacitor switch is
turned ON. As a result, the analog voltage applied to the
electrode 21 is applied to the capacitor model. Thereafter, when
the plasma discharge is stopped, the capacitor switch is turned
OFF. As a result, the analog voltage which has been applied
immediately before the.capacitdr switch is turned OFF is held
(stored) in the capacitor model. Also after the discharge plasma’
has disappeared, for a time period until the next strobe is

carried out, i.e., e.g., field time period of corresponding



Ordinarily, the thickness of the seal nenber 29 is caused to be about 200
[err]m: In addition, a space fornmed between the base glass 24 and the _
di €l ectric sheet 25 serves as discharge chanber 27 which forns discharge
channel s. The di scharge chanber 27 forned between the base gl ass 24
and the dielectric sheet 25 is partitiondd along the discharge electrodes
23, i.e., hy aplurality of barrier ribs 28 which are barriers .
respect i véﬁ?t‘f"btlroerré&‘a@r? 1 hoedies CRERjesctBet Fhyke WherR the,@hevysrmgntioned of
exanple, and, s, thus, divided into plasma,,K chanbers, Plerr Pl er

.. respelidt8§ V?ﬁﬁ%ﬁ%nd@nt .SQ“ el thFhecaIl?a‘f’rii%'g ’P?%gl% aﬁ’geﬁl sie

formed evepRATYILWIe G943 £5IPoetiYe e s RhAREd Shagl ¥ ffed on

el ectrode Acco gly, ” resp v ers err

Plerr]. .. ¢HeP¥&APNd1ghl1 ﬁg%%?ig;g‘?f. bv‘ztgﬁfgﬂﬁ&gal ngﬁ'e\g!ste{a.i n“lgf&l?id

di splay picture on scréen. rirer ornmed by printi

pl ural t“H%&sﬂdlfaiéﬁfﬂv“abég¥ﬁﬁﬁs gl ass paste into which ceramc, e.qg.
e

alumna, etc. is mxed byt printing nethod, e.g., the screen printing

nmet hod, and thus palreq oxelo¥es menhrAbtubifgdbsbe8s8 PetvRendfR-NaneE Haps
24 and the dielectric sheet 25. The spaci ng between the base glass 24 and

t he di el egtlrismaeshedtirdssedn beqaoat roty<chl byiiadjlest | agpbhatagnbesr fnich

screen printing operations when formng barrier ribs 28 or quantity of

gl ass pastherati eithe ibisnme reoff oot pm thengli sethargd dilrartinlode sswahl Ispaoow gg i s

caused to be )
described. FIG. 3 is a front view of the plasma addressed liquid
crystal display apparatus, FIG. 4 is an enlarged cross sectional
view of the essential part when cut along the C-C’ lines of FIG.
3, and FIG. 5 is an enlarged cross sectional view when cut élong
the D-D’ lines of FIG. 3. |

.Initially, as shown in FIGS. 4 and 5, conductive paste

including, é.g., silver powder, etc. is printed on the base glass
24 with a predetermined width and at equal intervals, and is then
baked (fired) to thereby form a plurality of discharge electrodes
23 on the base glass 24. At this time, a plurality of discharge
eiectrodes 23 are formed so that the spacing (interval) A between
the barrier rib 28 formed on the discharge electrode 23 at the
next process step and the seal member 29 and the spacing between
barrier ribs 28, i.e., the pitch interval B of the barrier rib

28 become equal to 1.8 mm or less. In more practical sense,

. e.g., the spacing A is set to 1.0 mm and the pitch interval B is

set to 0.65 mm.



about 200,{err]n1 | oni zable gas is hernetically sealed into the

pl asne 12 chanbers Plerr],
Plerr]..... formed in this way. As such ionizable gas, helium neon, argon
or m xture gas thereof, etc. is used. In the plasm addressed |iquid

crystal display apparatus, e.g., a videdsignal is delivered to the

el ectrodes 21 arranged _in a vertical direction with res&ect é@ th% dis%Iay
screen, and aAgrelevarin Fd& v 8i.t dd8cherggpPreventi e scavpag PG ORI AR ge

| ect rodes 23. wit hi | hanber, P ding.to.t i
Tl e {0 pisabhbus P Eeraabi R cthe Gd AHAGH ACEnELpRaLAE SRR Brd BerFiaal o
t her eb t . pi i di spl ay. | . ,
the o soRd: bn8 biBeft cibechBaEe (ide fiiden 9 MilHEos DERFISY, £ibRI28

cat hode el ectrode ip. : : . _

o naTeuratRars i %any, FRrRERSR, B It WL d0cAd e lodos By

appl i cati QReOfa MAUdAYS: Mt thy/0! ! Rhne 390 210003 POUAK [ Ghibh cdRaied to

all the renmaining arge el ec the ™ grounded di scharge
el ectrode 023 beonks; Anode: &! ectrpdfeqand ¢Hi sl geiel £cktadredomalnih@ jot h

si des of thé drounded di scharge
plural times, on the discharge electrodes 23 by the screen
printing method so that the thickness becomes equal to about 200
um to form barrier ribs 28 at inter@als of 0.65 mm} Thereafter,
the upper portions of the plural barrier ribs 28 thus formed are
caused to undergo polishing and baking.

Then, e.g., frit is coated at the periphery of the barrier
ribs 28 so that the thickness becomes equal to about 200 um to
thereby form seal member 29. At this time, the seal member 29
is formed so that the spacing A between the barrier rib 28 and
the seal member 29 becomes equal to 1.8 mm or less, i.e., 1.0 mm.
| Thereafter, dielectric sheet 25 is stuck on the upper
portions of the barrier ribs 28 to form diécharge chamber 27
consisting of plésma chambers Pl’ P2 .-+ thereafter to evacuatg
the inside of the discharge chamber 27 into vacuum. Then,
ionizable gas such as helium or neon, etc. is injectéd.

Meanwhile, the - thickness of the dielectric sheet 25
consisting of thin plate glass ié about 50 um as described above.

In the vacuum evacuation process and the gas injection process,

large stress is applied to the portions Q, Q) of the dielectric



el ectr.ode. .23 becone the cathode el ectrode. Thus, plasma discharge
takes place within the plasma chanbers on the both sides of the grounded
di scharge el ectrode -23. By shifting discharge electrode 23 to be
grounded in order, e.g., in synchronismwth the horizontal scanning of
a video signal, it is possible to shiftllasma chanbers subject to

di scharge in order in synchronismwth the horizontal_scanning.. .
Further, ®heetiddi 4ncrPStact Hidh 5@qﬂﬁﬂﬁq(ﬁﬁf?ﬁ?%ffﬁﬁﬂﬁh?é}ag&ler ribs

13 ' f I | t lied to el ectrod .
15 cepecyfon o st 8 Yo S8t PRI A0 Srlseoon Bl B eguam, Ui
f ti li itch. Th i ot e di | . .

oot Nameptef JATREYAT H\Af Tbaflber BB e° 4G dhBRloB%s nin A €dle

model , ac\ggééig%gggpgiﬁge. gét%eg%%g?&térvq'iﬂ | Ll b £k ke g€l hehBERBEg AL st he

portion ectro the pl asma chanmber P[err] overlap with

each ot hei'.f) nm in AWM A AR hARAL REsY¥OVA PEEs A P @@ chOsele
di scharge el ectrode 23, voltage of O volts is applied to one discharge’

el ectrodeyd3p@b ity AbB mN&rdiiechar §erPkasaPpl 8&@Sto the thin plate glass

2 or less. As a result, there was no possibility that

is 5 kg/cm
the dielectric sheet 25 is cracked or broken. Moreover, even if
small cracks, so called micro cracks exist within glass, there
was no possibility that the micro cracks become large so that the
dielectric sheet 25 is cfacked or broken. It is to be noted that
although the spacing A between the barrier rib 28 and the seal
member 29 and the pitch interval B of the barrier rib 28 change
in dependency upon the thickness.of the dielectrig sheet 25, it
is more preferable that they are 0.8 mm or iess.

It is to be noted that while, in the above—described
embddiment (hereinafter referred to as the first embodiment), the
plasma addressed liquid crystal display apparatus is of a
structure in which barrier ribs 28 are formed on the diséhargé
electrodes 23, this invention is not 1limited to this first
embodiment, but may be applied to plasma addressed ligquid crystal
display apparatuses, e.g., of a structure such that dedicated -
cathode and anode electrodes are respectively provided at the

plasma chambers.

In more practical sense, a plasma addressed liquid crystal



pl ace wthi-n the plasma chanber P[err], the so-called plasma sw tching
operation is caused to take place. Thus, the portion in contact with the
pl asma chanmber P[err] of the dielectric sheet 25 and the discharge

el ectrode 23 serving as the anode el ectrode are placed in the state where
they are electrically connected by disch@arge plasnma. From a vi ewpoi nt of
the circuit, there results the state equivalent to the state where the

capaci t or ARRAEY pPParatygjodne secend cembadinent vy ahbithkge iaysntden o
the electrode 21 is appli,ed to the capacitor, nodel. Thereafter, when the
pl asma di $6h&PEd 1L §P@§6é§?svhéscéﬁécPF§F“§WPﬂcW%n§ thefeqt dsrshawn, in
lt, t I | & whi ch - b lied, .i di.atel y bef t.h
capaci for T8t on Te¥ Feb e Oy HAB - Far EFung o T HEL ME RS CORPRgRALS
fhoo ar ! ol dANE0CaRhARTEn Wik I §FPPIRRET, (Bt ol TF e L Od U Y

the next strobe I's carried out, i , _ _

CoryePorditing, o plurality of, slgcsrodss 41 arpensed SRS HEELLTHE o

stored ingal?a19@na€biicHRAGler onBRB LPEnc EHRRGIUI #Ecd | Pl TisYBisdlradsl)

I's driven, picture inmage based on the video signal 1s displayed on Fhe

pl asma ad@gnessedd ikewithg plural anode electrodes 31 and plural cathode
electrodes 32 arranged substantially in parallel to each other
in the state substantially perpendicular to the electrodes 21 on
the principal surface opposite to thé electrodes 21 on the liquid
crystal side glass 22, dielectric sheet 25 provided between the
liquid crystal side glass 22 and the base glass 24, 'liquid
crystal layer 26 provided between the liquid crystal side glass
22 and the dielectric sheet 25, a plurality of barrier ribs 28
formed on the anode electrodes 31 within discharge chamber 27
formed between the base glass 24 and the dielectric sheet 25, and
seal member 29 provided in a manner to seal the discharge chamber
27.

Namely, in the plasma addressed liquid crystal display
apparatus of the second embodiment, the belt—shaped anode
electrode 31 has a width similar to that 6f the discharge
electrode 23 of the first embodiment, but the belt—-shaped cathode
electrode 32 is narrower than that of the discharge electrode 23,

and barrier ribs 28 are formed only on the anode electrodes 31.

It is to be noted that the same reference numerals are



crystal display apparatus. A portion of a manufacturing process of

t he above-described plasma addressed |iquid crystal display apparatus in
whiich barrier ribs are formed on the discharge el ectrodes will now be
described. FIG 3 is a front view of the plasm addressed liquid crystal
di spl ay apparatus, FIG 4 is an enlargedi&ross sectional view of the
essential part when cut along the CGC lines of FIG, 3, apnd FIG 5 is_an
enl ar ged EPBBSCEAVELInAL taichRInien tha SARMEOTPRAERYF #Fnkle FORPEReRts
Initially, as shown in FIGS. 4 and 5, con%ggthve Qaste incIudLng,tgeg.,
silver pofdiebhecplaspe gdresgednlinuifgasavy§italsdisRIgy APR2EPERE: SF nithed
width and_at equal i.nteryals, ;and |s then b d {fi . qt h f; a
bl ural tytor s Bhardnshtacerdiete  saabite 2F S de3ey) Bn BpRRE 80T
plurality of _.dischar. | ectrodes 23 are forned so that the spacing
(intervalylilbéfm8§HQQFﬁg barrier rib 28 forned on the discharge el ectrode

23 at the nexglg%ocgﬁs ikgpi?EESEQG QQlegggPer1gauqadlgggsgaqciagsgqggeen

barrier ribs 2 e., thep I'nterval the barrier rib 28 become
cequal to 1,8.88%Qk |35Sthe L8cIRECRbBAIMERL ,SARRL . spabithg A hBeSRAGRNGHA i S

set to 1.0 mMmand the pitch interval Bis set to 0.65 mm
barrier rib 28 and the seal member 29 and the pitch interval B
of the barrier rib 28 are set to 1.8 mm or less, e.g., are
respectively set to 1.6 mm and 0.65 mm. As a result, in the
vacuum evacuation process and the gas injection process, there
was no possibility that the dielectric sheet 25 is cracked or
broken.

Further, a plasma address liquid crystal display apparatus
of a third embodiment to which this invention is applied
comprises, as the essential part thereof is shown in FIG. 7, for
example (see FIG. 2 in connection with the components which are
not shown in the figure), liquid crystal side glass 22 having a
plurality of electrodés 21 arranged in parallel to egch other on
one principal surface, base (substrate) glass 24 having plural
anode electrodes 33 and plural caﬁhode electrodes 34 arranged in
parallel to each other in the state substantially perpendicular
to the electrodes 21 on the principal surface opposite to the
electrodes 21 on the liquid crystal side glass 22, dielectric
sheet 25 provided between the liquid crystal side glass 22 and

the base glass 24, liquid crystal layer 26 provided between the



15 « As :shown in FIG 5, discharge prevention covers 30 (only one is
illustrated in the figure) are formed at the both end portions of the
plural discharge el ectrodes 23. Further, barrier ribs 28 are respectively
formed on the plural discharge el ectrodes 23 by the screen printing.
Nanely, glass paste into which ceramc, 18.g., alumna, etc. is mxed is
printed, in a stacked manner, plural times, on the discharge el ectrodes
23 by thelmébncrﬁﬁtﬁﬂl r?gdfﬁetﬂdeSOZcha@ndhéhtehlfblﬁ"l@sﬁstm.oﬁbseéq@eﬁl, t®
about 200 errmto formbarrier ribs 28 at intervals of 0.65 nm

Ther eaf t erPlugdbl i3 R bﬂ@rrtwhgl@rs 28e fpraed thVPPértth%“Qéetﬁh%CFB‘P%ﬁl

t hi d baki
coat ed at e%d%@%agﬁﬁ eryBgper ﬁigga?&lsﬁau o agp pRdmomRs i ERRbseher

becones

CTre ¢ he REtpin Sikihe A% 4&4"[# LR LU g ﬁ& ﬁesstmﬁét 3 ana

barri b
ifire.rl, ° rl&g%m 1Elxhlerea di eaInZdZtsr :acomes B ugb grgt uc ﬁ%‘b%?
portlons o{n%t;@apamé e&lgépér%g gga;]ﬁggn g?schar ge chanber 27 COI’ISI sting of

pl asma chanmbers Plerr] err ereatffer to evacuate the inside of
the discharge didel 2thé Nt R1YBRHUMaddrbR&Rd 1iquid crystal display
apparatus of the third embodiment is of a structure in which
pairs of anode electrodes 33 and cathode electrodes 34 are
respectively provided every respective plasma chambers, and
barrier ribs 28 are provided between the anode electrodes 33 and
the cathode electrodes 34 which afe adjacent to each other within
the plasma chambers. It is to be noted that the same reference
numerals are respectively attached to the same components as the
components of the plasma addréssed liquid crystal display
apparatus of the first embodiment, and explanation of their
detail and operations will be omitted. _
Also in the plasma addressed 1liquid c¢rystal display
apparatus of the third embodiment, the spacing A between the
barrier rib 28 and the seal member 29 and the pitch interval B
of the barrier rib 28 are set to 1.8 mm or less, e.g., are
respectively set to 1.0 mm and 0.65 mm. As a result, in the
vacuum evacuation process and the gas injection process, there

was no possibility that the dielectric sheet 25 is cracked or

broken.



i oni zabl e gas such as heliumor neon, etc. is injected. Meanwhi | e,
the thickness of the dielectric sheet 25. consisting of thin plate glass is

about 50 [err]m as described above. In the vacuum evacuation process and
the gas injection process, large stress is applied to the portions Qerr],
Qerr] of the dielectric 20 16 sheet

25 in contact with the edge portions of thebarrier ribs 28 as shown in the
FIG 2 nmentioned above. HowevErdustptelippplpeebhlif¥erval B of barrier rib

28 is set to 0.65 nmand the, spacing A between the barri.er rig 28 qnd t he
seal nenber 294Ss SBPATRATL| fRIM stBRLIRGRERING LRECTERELENya) l_ég R &%8%

d.tob h 1, | . lied to the th I
gl ass 15 eddeednc taetd ARvEeacRioPiAE; aeRRRarE o, cead T thafii
diel ectri t, 25 i d ken, Mo i o S 1AGKS
o' cal | e VAT o des =BeBE AR sB L RLG R IFLEME v @ e e

the micr oaq,]rdta% bsﬁgg?ngasg%ﬁg?t *%g]te tﬂaerrifaze'ﬁ&éféfoé&%eﬁezﬁegé ¢ GRA

or broken. I's to be note t hough the spacl ng et ween the

barrier riga,a8 alhé e as@al cndPUBEN A%k t BRePideth 41t ar Al 0F tlas,

barrier rib 28 change
thereby making it possible to prevent the dielectric sheet from

being cracked or broken in the vacuum evacuation process step and
the gas injection process step of the manufacturing process for
the plasma addressed liquid crystal display apparatus. Thus, so
called yield can be improved to more degree as compared to the

conventional apparatus.



in depend e thi ckness of the dielectric sheet 25, it is nore
preferabl Emmm t’, .8 mmor |ess. It is to be noted that
whi 1 e, B¥ibed enbodi nent (hereinafter referred to as the

first enbodlnent) the pl asma addressed liquid crystal display apparatus
is of a structure in which barrier ribs228 are forned on the di scharge

el ectrode t hi |nve t|on Is not limted to this first enbodinent, but
may be ap&hﬁ&jﬁﬁ) I ddtbr essed liquid crystal display &pparatuses,
e.g., stryctur,e such t t ded ca ) athode a node el ectrodes are
respectlvgl viPdEF R t ih%ﬂb r sCTYst al ﬁ ﬁ& Ypr ZRRAFHUS
sense, a %% ggﬂessed I|qU|d_crystaI

17 display ppar s of a second enbodiment to which this invention 1is

appl i ed CO”pr'§?§1§§§ bhSe A5AP J%%%P %rFIEQ reefs] s 2@3%%9ﬂ%d4g(§régﬁéfg

exanpl e (see FIG I'n connect’ h onponén ch are not

in FIG 6)yblsit@nitd qu)&Stlﬂl pard? lgllafé EdchNGVA P RInkr Ei:lletnyc i(galels‘?ﬁlt(a%%es

21 arranged substantially in paral to each other on“one principal

surface, BR3SeheS¥HtaAR)se;

a second base having a plurality of second electrodes
~arranged substantially in parallel to each other in the state
substantially perpendicular to the first electrodes on a
principal surface opposite to the first electrodes on the first
base;

a dielectric sheet provided between the first and second
bases; |

a liquid crystal_layer provided between the first base and.
the dielectric sheet;

a plurality of barriers formed along the second electrodes
within a discharge chamber formed between the second baée and
dielectric sheet; and

a seal membér provided in a manner to seal the discharge
chamber,

wherein the spacing between the barriers and the spacing
between the barrier nearest to the seal member and the seal
member are set to 1.é mm or less.

2. A plasma addressed liquid crystal'display apparatus as set

forth in claim 1,



gl ass 24—-havingplural anode el ectrodes 31 and plural cathode el ectrodes

2

32 arrangled sub'stantially in parallel to each other in the state
[

subst ant ﬂl'ﬂ“ﬁ!mﬂuﬁmg to the el ectrodes 21 on the principal surface
opposi t e lexIEeHEN 21 on the liquid crystal side glass 22,

di el ectric sheet 25 ptovided between the22liquid crystal side glass 22 and
the base glass 24, liquid crystal |ayer 26 provided between the |iquid
crystal side gh&Feim the harrinrs ane iformrdonpsthe sacandieleebredes; er
ribs 28 for ma%[ 03 t he anode el ectrodes 31 within di char%%ch nber 27
formed betveen?t B aﬁﬁ’s’?‘e"@ldé?:?sfﬁ driduise cFvated SiSPdRde@PPS T afodiet

menber 29 Jprqvided i.n .a nner to seal the di scharge chanber 27. ',
Nanely, i rﬁtr%\él g'lnascnla%lg’d(rlf’essed liquid crystal display apparatus of the

second enbodi WU pe i h el -sha de tr ha a w dt
simlar to that oﬁeltﬁe%hd‘%jsc%aélfgleggéeil e%?ér)odgogégéf P%gwg%%t %gﬁbog%@%‘%
but the beellte-cq: cathode electrode 32 is narrower than that of the

di scharge el ectrode 23, and barrier ribs 28 are forned only on ‘the anode

el ectrodeg 31. A bialshal Qde JaQled 11iR31 & NG RAE WBsNAIC A TPATRIAUSS o Get

forth in claim 1,

wherein the second electrode consists of an anode electrode
and a cathode electrode;

the barriers being respectively formed between the anode
eléctrodes and the cathode electrodes.
5. A plasma addressed liquid crystal display apparatus as set
forth in claim 1,

wherein the second electrode consists of an anode electrode
and a cathode electrode,

the barriers beiné formed only on the anode electrodes.
6. A plasma addressed liquid crystal display apparatus as set
forth in claim 1, |

wherein the spacing between the barriers and the spacing
between the barrier positioned nearest to the seal member and the
seal member are set to 0.8 mm or less.
T. A plasma addressed liquid crystal display apparatus as set
forth in claim 1,

wherein the dielectric sheet has a thickness of 50 mm or

less.



18 respectively attached to the sane conponents as the conponents of the
pl asnd addressed liquid crystal display apparatus of the first enbodi nent,
and explanation of their detail and operations wll be omtted. Al so
in the plasna addressed liquid crystal display apparatus of the second
enbodi nent, the spacing A between the b¥¥rier rib 28 and the seal nenber
29 and the pitch interval B of the barrier rib 28 are set to 1.8 mmor
less, e.g., are respectively set to ABY¥IBMENd 0.65 mm As a result, in

the vacuum evacuation process and the gas_injectjon process, there_  w no
possi bility thét Phé’sﬂﬁael &ddnessgtberl HEuid ¢ %?)%ﬁfordlﬁpgﬁgn. dpparatls

Furt her, | d l'i quid tal djspl t f . '

erbod; menAPBEIREEN PrEBLP nLRRERbIoH COBRT 1SR XA oo b by ibd Blider,
t th f . Fl 7 | ' '
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side gl asg,22 RAVL N0, &; p Y Uk@llsh% e0f £! ggé&?gega% HLAMEp L ArRAr @lelcnd! O

each ot her on one principal surfade, b ubstrate) glass 24 having

plural apqde tebeaels’ adesnde ALY LU 1 LREPOde §£ﬁ5119ﬂ6§93éaahr anaesd iim

parallel to each other in the state substantially perpendicular to the

el ectrodegn@ls@atbhsuBstaatRal 1§UpE Agenappashbetdotidiefirst electrodes on
the principal surface opposite to the first electrodes on the
first base, a dielectric sheet provided between the first and
second bases, a liquid crystal layer provided between the first
base and the dielectric sheet, a plurality of barriers formed
along the second electrodes within a discharge chamber formed
between the second base and the dielectric sheet, and a seal
member provided in a manner to Seal the discharge chamber. In
the plasma addressed liquid crystal display apparatus, the
spacing between barriers and the spacing between the barrier
positioned nearest to the seal member and the seal member are set
to 1.8 mm or less. Thus, in the vacuum evacuation process step
and the gas injection process step of the manufacturing process
for the plasma addressed liquid crystal display aéparatus, the
dielectric sheef can be prevented from being cracked or broken.
As a result, yield can be improved to more degree as compared to

the conventional apparatus.



el ectrodes 21 on the liquid crystal side glass 22, dielectric sheet 25
provi ded between the liquid crystal 'side glass 22 and the base gl ass 24,
li.quid crystal |ayer 26 provi ded between the

19 Iliquid crystal si-de glass 22 and the di el ectric- sheet 25, a plurallty
of barrier ribs 28 fornmed between the anode el ectrodes 33 and the cathode
el ectrodes 34 which are adjacent to each other wthin discharge chanber 27
formed between the base glass 24 and the dielectric sheet =25, and seal
menber 29 provi-ded in a manner to seal the discharge chanber 27.

Nanely, the plasma addressed liquid crystal display apparatus of the third
enbodi nent is of a structure in which pairs of anode el ectrodes 33 and
cathode el ectrodes 34 are respectively provided every respective plasma
chanbers, and barrier ribs 28 are provided tween the anode el ectrodes 33
and the cathode el ectrodes 34 which are alfaent to each other within the
pl asma chanbers. It is to be noted that the sane reference nunerals are
respectively attached to the sane conponents as the conponents of the

pl asma addressed liquid crystal display apparatus of the first enbodi nent,
and expl anation of their




detail -and-operations will be omtted. Also in the plasnma addressed
liquid crystal display apparatus of the third enmbodi ment, the spacing A
bet'ween the barrier rib 28 and the seal nmenber 29 and the pitch interval B
of the barrier rib 28 are set to 1.8 mmor less, e.g., are respectively
set to 1.0 mmand 0.65 nm As a result, in the vacuum evacuation process
and the gas injection process, there was no possibility that the
dielectric sheet 25 is cracked or Dbroken. -

20 : I ndustrial Applicability As apparent fromthe
foregoi ng description, the plasma addressed liquid crystal display
apparatus according to this invention is adapted so that the spacing
between plural barriers and the spacin ween the barrier positioned
nearest to the seal nenber and the sea nber are set to 1.8 mmor |ess,
t hereby nmaking it possible to prevent the dielectric sheet from being
cracked or broken in the vacuum evacuati on process step and the gas

i njection process step of the manufacturing process for
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the plasma-addressed |iquid crystal display apparatus. Thus, so called
yield can be inproved to nore degree as conpared to the conventional

appar at us. 21 What is clained is:

1. A plasma addressed liquid crystal display apparatus conprising:
a first base having a plurality of first electrodes arranged substantially
in parallel to each other on one principal surface of the first base;

a second base having a plurality of second el ectrodes arranged
substantially in parallel to each other in the state substantially
perpendicular to the first electrodes on a principal surface opposite to

the first electrodes on the first base; a dielectric sheet provided
between the first and second bases; 3/Bliquid crystal |ayer provided
between the first base and the dielectric sheet; a plurality of

barriers formed al ong the second el ectrodes
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wi thinca discharge chanber formed between the second base and dielectric
sheet; and a seal nenber provided in a manner to seal the discharge
chdnber, wherein the spaci ng between the barriers and the spacing
between the barrier nearest to the seal nmenber and the seal nenber are set
to 1.8 mMmor less. 2. A plasma addressed liquid crystal display apparatus

as set forth in claiml, wherein the barriers are formed on
the second el ectrodes. 3. A plasma addressed liquid crystal display
apparatus as set forth in claiml, wherein the barriers are forned

bet ween the second electrodes. 4. A plasnma addressed |iquid crystal
di spl ay apparatus as set forth in clain1&? wherein the second
el ectrode consists of an anode el ectrode 4 a cat hode el ectrode;
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the barrigers being respectively . fornmed between the anode el ectrodes and

t he cathode el ectrodes. 5. -A plasma addressed liquid crystal display
apparatus as set forth in claiml, wherein the second el ectrode
consi sts of an anode el ectrode: and a cathode el ectrode, the barriers
being forned only on .the anode el ectrodes. 6. A plasnma addressed liquid
crystal display apparatus as set forth in claiml, wherein the
spaci ng between the barriers and the spacing between the Barrier '
positioned nearest to the seal nenber and the seal nenber are set to 0.8 .
mmor less. 7. A plasna addressed liquid crystal display apparatus as set

forth in claim1, wherein the dielectg<: sheet has a thickness of 50
mm or | ess. : 5/

25
A B : (
1 | 1
= ‘\l\\\‘\\“l\ \‘l\“.\‘|\\\‘\ < R A R /28




