1 PLASMR=ADDRESSED Dt SPLAY DEVI CE BACKGROUND OF THE INVENTIONH%W&VﬁFbﬁg@ﬁij
| nventi.on The present invention relates to a plasma addressed di spl ay

devi ce .having-a flat panel structure in which a display cell and a plasnma
cell are stacked and nore specifically to i sealing structure for a display
cell. Description of Related Art A plasma addressed display devices
utilizing a plasma cell for addressing of a-.display cells has been proposed
in US Patent No. 4,896,149 to Buzak (Issue date: 1/23/90), US Patent No.
5,077,553 to Buzak (Issue date: 12/31/91), and US Patent Application No.

07/837,861 for an El ectro- OgdciMa SERSED [Pk Whsekde M yazaki on

2/ 20/ 92. The disclosure of the three above noted references are hereby

i ncorporated herein. As shown in Fig.” 3, the plasm addressed displ ay
devi-ce has a flat panel structure conprising a display cell 101, a plasnma
cell 102 and m crosheet gl ass BKCKGROUNIY CRECHEIIMNEENTIGNN The plasna cel | -

102

Field of the Invention

The present invention relates to a plasma
addressed display device having a flat panel structure
in which a display cell and a plasma cell are stacked
and more'specifically to a sealing structure for a
display' cell.

Description of Related Art

A plasma addressed disblay devices utilizing a
plasma cell for addressing of a display cells has been
proposed in US Patent No. 4,896,149 to Buzak (issue
date: 1/23/90), us Patent No. 5,077,553 to Buzak (Issue
date: 12/31/91), and US Patent Application No.
07/837,861 for an Electro~Optical Device, filed by
Shigeki Mifazaki on 2/20/92. The disclosure of the
three above noted referehces are hereby'ihcorporated
herein. As shown in Pig. 3, the plasma addressed |
display device has a flat panel structure comprising a
display cell 101, a plasma cell 102 and microsheet glass
103 interposed between them. The plasma cell 102
comprises the microsheet glass 103 and a lower substrate

104 bonded to the lower surface thereof, in which a



conprises the mcrosheet glass 103 and a | ower substrate 104 bonded to the
| ower surface thereof, in which a 2 ionizable gas is sealed in a gap

bet ween bot:h of them Discharge electrodes 105 are fornmed in a row on the

i nner surface of the |ower substrate 104. 32Si nce the di scharge el ectrodes
105 can be printed and baked on the flat substrate 104, for exanple, by
means of screen printing, they can be forned finer with excellent
productivity and workability. Barrier ribs 106 are fornmed on the discharge
el ectrodes 105 and they divide the gap in which the ionizable gas is seal ed

to constitute cisiigasle T§gs basrs€416d ben 196g8pbatGeeReb8thNbEdtREf . Daked
by screen printing and tops of .the ribs abut against the | ower surface of

the m crosheet pischkardd@cellectrod@s POSCareIEL6rm@8 in aAheowownf thetion
alternately as an anode and a cathode to cause plasnma di scharge between

both of them Timnercswsf@eé gof atbe 1D8wendsubseratebifdat eSifi¢deathebonded
to each other discharge electrodes 105 can be printed and baked on the

flat substrate 104; for example, by means of screen
printing, they can be forﬁed finer with excellent
productivity and workability. Barrier ribs 106 are
formed on the discharge electrodes 105 and they divide
the gap in which the ionizable gas is sealed to
constitute-channels. The barrier ribs 106 can also be

- printed and baked by screen printing and tops of the
ribs abut against the lower surface of the microsheet
glass. The discharge electrodes 105 in the row function
alternately as an anode and a cathode to cause plasma
diScharge between both of thgm. The microsheet glass
103 and lower substrate 104 are bonded to each other
'with a bonding material 107 made, for example, of glass
frit. On the other hand, the display cell 101 is
constituted with a transparent upper substrate 108. The
uppef substrate 108 is adhered éo the microsheet glass
103.by means of an adhesive material at a predetermined
gap, in which.a liquid crystal 110 is sealed and filled.
For controlling the gap constant, spacer particles 1lll

are_dispersed. Transparent electrodes 112 are formed in



with-a bonding material 107 nmade, for exanple, of glass frit. On the other
hand, the display cell 101 is constituted with a transparent upper
substrate 108. The upper substrate 108 is adhered to the m crosheet glass
103 by neans of an adhesive material at a,predeterm ned gap, in which a
liquid crystal 110 is sealed and filled. For controlling the gap constant,
spacer particles 111 are di spersed. Transparent el ectrodes 112 are forned
in 3 the formof colums to the inner surface of the upper substrate
108. The transparent electrodes 112 are orthogonal to the discharge

el ectrodes 105 i LAGeh 0N MBI fhits | Lseuipl Chiler SLOMBILS B cfle! hppd at

I ntersections between the transparen ectro he di sthar ge

channel's. In tha; 4 @s4®e afigh oS Seke di:ﬁi’ﬁ@ﬁa{-’fﬂé C&L &GVt Sdes UET2 2are

constitution, display driving is conductied by line-to-line scanning of the
di schar ge channgtehodohd® t8LRE EPEEWEE §&Je DbEENBAER STHS Th NEhe! NESY .

swi tchi ng and
Matrix-like picture elements are defined at
intersections between the trahsparent electrodes 112 and
the discharge channels.

In the plasma addressea display device having
such a constitution, display driving is conducted by
line-to—liné scanning of the discharge channels in the
row of conductiné plasma discharging under switching and
applying image signals in synchronization with the
scanning to the transparent electrqdes 112 facing the
display cell 101. When plasma discharge is generated in -
the discharge chénnels, the inside is at an anode
potential substantially uniformly to select picture
.elements on every one row. That is, the discharge.
channel function as a sampling switch. When image
signals are applied on each of the picture elemeﬁtsrin a
étate where the plasma sampling switch is conducted,
sampling is effected and of the picture elements can be
controlled to ON and OFF. The_picture or image Signais
are kept és they ére in the picture elements even after

the plasma sampling switch becomes non-conductive.



appl ying i mage signals in synchronization with the scanning to the
transparent el ectrodes 112 facing the display cell 101. Wen pl asna

di schar,ge i's generated in the discharge channels, the inside is at an anode
potential substantially uniformy to selecg picture elenments on every one
row. That is, the discharge channel function as a sanpling sw tch. Wen

I mge signals are applied on each of the picture elenents in a state where
the plasma sanpling switch is conducted, sanpling is effected and of .the
picture el enments can be controlled to ON and OFF. The picture or inage

signals are kept as they greréphdmeditd WS FAEBPIShEVEv&it £6n L1 P! asma

sanpling switch becones non-conducti ve. A problemto be solved by the

invention will ke explained briefly Mo with reference to Fig, 3, Ima
case of manufacturing the plasm addressed di splay device, the plasna cel
102 is at firstaacssebtdfdnamafddieur inge the pprysmel addPdssed adsspbagd

thereon. For this purpose, the upper. substrate 108 is adhered to the
device, the plasma cell 102 is at first assembled and
then the display cell 101 is assembled thereon. For
this purpose, the upper. substrate 108 is adhered to the
microsheet glass 103 using the adhesive material 109. A
pair of openings 113 and 114 are previously formed to
the upper substrate 108. A liquid crystél is introduced
from the opening 113, the inside is evacuated Eo about
0.1 Torr thfough the other'opening 114, and the
introduced liquid crystal is sucked to the inside. 1In
this way, the liquid crystal 110 is filled in the gap of
the display cell'loi; A method of plécing the entire
panel into a vacuum chamber . to evacuate the inside, then
bringing the inside into contact with the liquid |
crystal, recovering an atmospheric pressure and then
injecting the liquid crystai'into the gap may be used
instead of the above-mentioned liquid crystal injection
method. While latter method has often been used in
general liquid crystal panels; it is difficult to adopt
the latter method in a plasma addressed display panel.
That is, since an ionizable gas is previously sealed at

a pressure of about 100 Torr in the gap on the side of



m crosheet gl ass 103 using the adhesive material 109. A pair of openings
113 and 114 are previously forned to the upper substrate 108. A liquid
crystal_is introduced fromthe opening 113, the inside'is evacuated to
about 0.1 Torr through the other opening ¥4, and the introduced |iquid
crystal is sucked to the inside. In this way, the liquid crystal 110 is
filled in the gap of the display cell 101. A nethod of placing the entire
panel into a vacuum chanber to evacuate the inside, then bringing the
inside into contact with the liquid crystal, recovering an atnospheric
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destruction of the microsheet glass 103.

Then, in the plasma addressed display device,
the former method is employed, that is, the liquid
crystal is introduced from the opening 113, whilé the -

~inside is evacuated to a relatively low vacuum through
the other opening 114. However, also this method
involves a problem of causing cracking to the microsheet
glass near the frit seal. The problem is to be
explained more specifically with reference to Fig. 4.
The lower substrate 104 is bonded to the lower surface

. of the microsheet glass 103 by means of the bonding
material 115 such as glass frit. On the other hand, the
upper substrate 108 is adhered to the upper surface.of
the microsheet glass 103 by the adhesive 109 made, for
example, of a UV-curable resin or the like. Generally,
the sealing width of the bonding material 115 is
substantially equal with the sealing width of the
adhesive material 109 and they are aligned with each
other by waf-bf the microsheet glass 103. Depending on
the cell, the adhesive material 109 may situate to the

outer side of the bonding material 115. 1In any case,



the plasma cell 102, when the inside of the liquid crystal cell 101 is
depressurized to a high vacuumin the vacuum chanber, the plasnma cell 102
expands to:cause destruction of the microsheet glass 103. Then, in the

pl asma addressed di splay device, .the forner nmethod is enpl oyed, that is,
the liquid crystal is introduced fromthe opening 113, while the inside is
evacuated to'a relatively | ow vacuum t hrough the ot her opening 114.
However, also this method invol ves a problem of causing cracking to the

m crosheet glass near the frit seal. The problemis to be explained nore

specifically wighe rﬁéﬁl‘?ﬂcéft €né&l Bondind Bat &¥LA1 SUPSTI Al Bowlddt tRaROFKed to

the | ower surface of e mcrosheet glaSs 103 by neans of the bonding

material 115 susiroses! 885 10%(. This hes okhesedaby, f1bw owpesr substrate 108
i s adhered to the upper surface of the mcrosheet glass 103 by the adhesive

109 nade, for exowptactdbnacfMecharfbie seslp defoitmatide. ofscaejbglgr the
sealing width of the bonding material 115 is substantially equal with the
seal ing wi dt h othehkikehesAseannesult} 0 midroshgetrglassohed with each
other by way of the mcrosheet glass 103. Depending on
concaves downwardly along the sealing region, to such a
state that the spacer particles 101 are no more
effective. Subsequently, when the inside of the gap is
evacuated through the opening 114 to reduce the pressure
lower than that in the élasma cell, since the inner
space of the plasma cell expands, stresses exert on the

frit seal of the microsheet glass 103 to cause cracking.

SUMMARY OF THE INVENTION
It is,'accordinglf, an object of the present
invention to overcome the foregoing problems in the
related art and provide a plasma display device capable
of moderating stresses exertihg on a microsheet glass
and thereby preventing fracture of the microsheet glass
upon evacuating a display éell upbn conducting liquid
crystal injection. .
The fbregoing object of the present invention
' can be attained in accordance with the present invention
in a plasma addiessed display device comprising; a

display cell comprising a first substrate having



the cell, the adhesive material ‘109 may situate to the outer side of the
bondi ng material 115. In any case, 6 the height of the bonding naterial
115 is_ lower than the barrier rib 107. This is caused by flow out or
contraction of -the frit seal, defornation_Pf ajigor the like. As a
result, the mcrosheet glass 103 concaves ‘downwardly al ong the sealing
region, to such a state that the spacer particles 101 are no nore

ef fective. Subsequently, when the inside of the gap is evacuated.through
the opening 114 to reduce the pressure |ower than that in the plasm cell,

since the inner rehipardint EL 0T Ardragtddh &IdAumes X i9hdihe
frit seal of the m crosheet glass 103 to cause cracki ng. SUMWARY OF THE

| NVENTI ON |t | surfasr dingideroshedlt efasy ddire @ stnta igagerdd ahd o
overcone the foregoing problens in the related art and provide a plasna

di spl ay devi ce fhapstblsuhst redceraatd rag 1Siquast ex yesta 1 i Jayemn held dmodheet

ol ass gap; and a plasma cell comprising a second substrate
having discharge elgctrodes arranged in a row and a
plurality'of barrier ribs to an inner surface and an
iohizable gas.sealed between the second substrate and
the microsheet glass, wherein the second substrate is
adhered to the lower surface of the microsheet glass by
way of a bonding material disposed between barrier ribs
situated to the outer side and barrier ribs situated to
an inner side thereof, the first substrate is adhered to
the upper surface_of the miqrosheet glass by way of an
adhesive material disposed béing aligned with the
bonding material, and the adhesive material has such a
Sealiﬁg width as extending over the sealing width of the
bonding material and extending for the distance between
the barrier rib situated outer side and the barrier rib
situated inner side.

Preferably, the thickness of the bonding
material is made-smaller than the height of the barrier
rib of the plasma cell, and the thickness of the
adhesive material is made greater by so much than the

gap of the display cell.



and thereby preventing fracture of the m crosheet glass upon evacuating a
di splay cell upon conducting liquid crystal injection. The foregoing object
of the_present invention can be attained in accordance with the present
invention in a plasnma addressed display dgvice conprising; a display cel
conprising a first substrate having 7 transparent el ectrodes arranged in
a colum on an inner surface, a mcrosheet glass adhered at a gap to the
first substrate and a liquid crystal |layer held in the gap; and a plasm
cell conprising a second substrate having di scharge el ectrodes arranged in

arowand apiuralityn fn@apreSlnt | Mydi A, NERE. 36A12AG G2ALANOEORNRAD] €

gas seal ed between the seco ubstrate an he m cros glass, wherein
the second subsidpé®ivée malberesh t@séderdPVREsnbi 8A§ Chet 88sBlLEYOEREE!

gl ass by way of a bonding nmaterial disposed between“barrier ribS situated

to the outer siie madebsorasrtoi dprend Uovéfl tRe sealing width of the
bonding material used for assembling the plasma cell.
Further, tﬁe sealing width of the adhesive material is
made so as to extend for the distance gap between the
outer barrier rib and inner barrier rib disposed in the
plasma cell. Tﬁét is, for compensating the strength of
the microshéet glass, the position for coating the
adhesive material disposed on the side of the display
cell is improved such that the adhesive material extends
over the bonding material on the side of the plasma cell
as far as the vicinity of the outer barrier rib. This

- enables to moderéte stresses exerting on the microsheet

glass by the adhesive material itself when the'inside of

the display cell is evacuated for liquid cell injecting.

BRIEF DESCRIPTION OF THE DRAWINGS
. Fig, 1 is a cross sectional view_illustrating-
a fundamental constitution of a plasma addressed display
device accordiﬁg to the present invention; ' _
Fig. 2 is a schematic plan view of the plasma
addressed display device according to the present

invention;



an inner side thereof, the first substrate-is adhered to'the upper surface
of the m crosheet glass by way of an adhesive material disposed being
aligned with the bonding nmaterial, and the adhesive material has such a
seal ing wi dth as extending over the sealigg width of the bonding nateri al
and extending for the distance between thé barrier rib- situated outer side
and the barrier rib situated inner side. Preferably, the thickness of the
bondi ng material is nade-smaller than the height of the barrier rib of the
pl asma cell, and the thickness of the adhesive material is nmade greater by

STk {han the 92 of gt LS 2 Coldus andidhl SRS YLD,
sed Tor assenti MRS A o 41 ¥orlf ddieqtdt Bithetdy cpediad ort
adhesi ve "ate”fﬂléééd'art; and :
Fig. 4 is a schematic enlarged cross sectional
view for a portioﬁ of a plasma addressed display device

of the related art for the explanation of the problem.

DESCRIPTION OF A PREFERRED EMBODIMENT

The present invention will be explained
specifically by way of a preferred embodiment with
reference to the drawings.

Fig. 1 is a schematic cross sectional view
illustrating a fundamental constitution of a plasma
addressed displaf device according to the present
invention. The plasma addressed display device has a
flat panel structure comprising a plasma cell 1 and a
display ceil 2 stacked to each other.

The plasma cell 1 is constituted with a lower .
substrate 3 made, for example, of glass. Discharge
electrodes 4 in a row and a plurality of barrier ribs 5
are formed to an inner surface of the lower substrate 3.
The discharge electrode 4'is-formed, for example, by
screen printing and the barrier rib 5 is also formed by

screen printing being stacked on the discharge electrode



made so as to extend for the distance gap between the outer barrier rib and
I nner barrier rib disposed in the plasma cell. That is, for conpensating
the strength of the mcrosheet glass, the position for coating the adhesive
mat eri al di sposed on the side of the displqy cell "is inmproved such that the
adhesive material extends over the bondin& material on the side of the
plasma cell as far as the vicinity of the outer barrier rib. This enables
to noderate stresses exerting on the m crosheet glass by the adhesive
material itself when the inside of the display cell is evacuated for |iquid

cell injecting,4BRI§F$gF§§$kgIIgﬁggﬁeﬁgglgﬁm¥% dFBg.tﬁFigogFEross

sectional view iflu rng-afu constrtutron o asnma

T earee ) i BNDHRKRER, 0D, denuc! ol DeclatRare OUER! AW afbanulgie 2,
present inventi glectrofes 4. The lower substrate 3 is bonded by way of
the barrier ribs 5 to the microsheet glass 6. The
thickness of the microsheet glass 6 is about 50 pm. An
ionizable gas is sealed at a pressure of aboﬁt 100 Torr
in the gap between the microsheet glass 6 and the lower
substrate 3. On the other hand, the display cell 2 is
constituted with an upper substrate 7 also made of glass
or the like. Transparent electrodes 8 in the form of
columns are formed to an inner surface of the upper
:substrate 7. The upper substrate 7 is adhered by a
predetermined gap to.the microsheet glass 6. Spacer
particles 9 are breviously disperséd in the gap. The
size of the spacer particles is, for example, about 5
sm. A liquid crystal 10 is held in the gap. . A pair of
openingg 11 and 12 are disposed to the upper substrate 7
for injecting the liquid crystal 10. After sealing the
liquid crystal 10, the openings 11 and 12 are sealed by
an adhesive material.

The lower substrate 3 is bonded to the lower
surface of the microsheet glass 6 by way of a bonding
material 13 made, for example, of glass frit disposed

between a barrie: rib S5a situated to an outer side and a



Fig. 3is acr

addressed display device in related art;

oss sectional viewillustrating an enbodi nent of a plasma

cross sectironal view for a portion of a plasnma addressed di splay device
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oss sectional viewillustrating a fundanmental constitution of
a plasma addressed display device according to the present invention. T
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exanpl e, by scr nting and the barrier

5 is also formegrbyne 1ike for the glass frit. On the other hand, the

upper surface 7 is adhered to an upper surface of the
microsheet glass 6 by way of an adhesive material 14,
for example, made of a UV-curable resin which is aligned
with the bonding material 13. Aas a future of the
present invention, the sealing width of the adhesive
material 14 is set so as to extend on both the sealing
width of the bonding material 13. Further, the sealing
width of the adhesive material 14 is set to such an

extent as extending for a gap between the outer barrier

. rib 5a and the iﬁner ba;rier rib 5b. In addition, the

thickness of the adhesive material 14 is made larger
than the size of the predetermined gap of the display
cell 2 for compensating that the thickness of the
bonding material 13 is smaller than the height of the
barrier rib 5. Thus, the microsheet glass 6 slightly
bend downwardly along the sealing region. However,
since the adhegive material 14 has enough width and
thickness, it can mechanically reinforce the bent

portion of the microsheet glass 6 sufficiently.

he
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screen printing being stacked on the discharge el ectrode 10 4. The
barrier rib 5 may be formed on the | ower substrate 3 so as to be situated
bet ween the di scharge el ectrodes 4. The |ower substrate 3 is bonded by way
of the barrier ribs 5 to the mcrosheet glags 6. The thickness of the

m crosheet glass 6 is about 50 um An ionizable gas is sealed at a
pressure of about 100 Torr in the gap between the m crosheet glass 6 and
the Fower substrate 3. On the other hand, the display cell 2 is constituted
wi th an upper substrate 7 also made of glass or. the |ike. Transparent

el ectrodes 8 in the forn1ghe%§L gpggpga B@rgsgﬁggggﬂgha e%hgu?&ggﬁaof t he

upper substrate 7. The upper e 71is a y predéterm ned gap

to the mcrosheghggbasadbqdi L bCli2319bRl @xP18Yheds ki tdi spersed in
the gap. The si?edokgt%e 36§?§?9L§??35Fe§§?s, forx xanpl e, about 5 um A

liquid crystal %}@fiezeheldtion Fike gap. A pair of openings 11 and 12 are
di sposed to the upper substrate 7
In view 0f the step, the plasma cell 1
requiring a high iemperaﬁure process is formed at first
and then the display cell 2 is assembled thereon. 1In
the final stage, the liquid crystal 10 is injected to
the inner gap of the display cell 2.

In this case, the liquid crystal is injected
by a method, for example, of evacuating the inside of
the display cell 2 through the opening 11 on one side to
about 0.1 Torr to establish a low vacuum condition, and
then flowing liquid crystal 10 into the cell through the
other opening 12.

In this step, the inner pressure in the liquid
crystal 2 is made lower than the inner pressure in the
plasma'cell 1. Accordingly,.the microshéet glass 6
undergoes a stress fromithé lower to the upper surfaces
In this éase, the periphery of the bent microsheet glass
6 is reinforced by the adhesive material 14
substantialiy completely. . In other words, since the
adhesive material 14 has.a similar function with that of

the spacer particles 9, if the microsheet glass 6



for injecting the liquid crystal 10. After sealing the liquid crystal 10,
the openings 11 and 12 are sealed by an adhesive material. The | ower
substrate 3 is bonded to the | ower surface of the mcrosheet glass 6 by way
of a bonding material 13 nmade, for exanplezzof glass frit di sposed between
a barrier rib 5a situated to an outer side and a  barrier rib 5b situated
to an inner side thereof. The height of the bonding material 13 is nade

| ower than the height of the barrier rib 5 by way of a fusion process or
the like for the glass frit. On the other hand, the upper surface 7 is

adner ed 10 an UBREE:BHELAERECL kDB ThEEORI EheOb388al-RY atR¥e0LnRl 2 besi ve

mat eri al for exa cura ésin with

t he bondlng mat glgyeQSfréﬁ_%PE QBE?yogftBQaBkgﬁ nt |nvent|on the seal i ng

wi dth of the adhesive materia i s?¥set so as td extend on both t he
sealing wdth of the bondirhg nha&aabr}ﬁtaliumh!sy%e §hgesealli BAsW Byhaof the

adhesive material 14 is set to such
method of 51multaneously evaluating through the two
openings and_theh simuitanEOusly injecting the 1liquid
érystal from the two openings.

Finally, a élaner pattern shape of the lower
substrate 3 is explained with reference to Fig. 2.

As described previously, the barrier ribs 5
are formed in a stripe pattern to the iower substrate 3,
being aligned with discharge electrodes (not
illustrated). The barrier ribs are separated into the
inner bafrier ribs 5a and the outer barrier ribs 5b with.
the bonding material 13 as a boundary. The inner
barrier ribs 5a situate in a central effectije screen,
while the outer barrier ribs 5b situate in the
peripheral ineffective screen.

One barrier rib 'is separated by a notch into
the inner barrier rib 5a and the outer barrier rib 5b
with respect to the right-to-left direction of the under
substrate 3. The boﬁding'material 13, for example, made
of glass frif.is disposed along the separation regibn.
Further, for making the relation of arrangement with

respect to the bonding material 13, the adhesive



extent as extending for a gap between the outer barrier rib 5a and the

i nner barrier

rib 5b. In addition, the thickness of the adhesive materi al

14 is made-larger than the size of the predeterm ned gap of the display
cell 2 for conpensating that the thicknesslgf the bonding material 13 is

smal l er than the height of the barrier rib

Thus, the m crosheet gl ass

slightly bend downwardly al ong the sealing region. However, since the
adhesive material 14 has enough wi dth and thickness, it can nechanically
reinforce the bent portion of the mcrosheet glass 6 sufficiently. 12

Then, a nethod ' rfﬁagg di gol ' il
explained with ﬂ%ﬁ%?‘% (l;{%r%m&;}? @n%ﬁ the st epégtﬂ% %?%ésﬁgn{émel I
requiring a hi ghy $enPeg atair e, %@éﬁﬁ ‘{Jﬂim%@ttﬁé r$dnédgvé haatéheal

di splay cel

2 1's assehbled fhereon.

10 is injected i is set so as to extend over the sealing width of the

bonding material 13. Further, the sealing width of the
adhesive material 14 is set so as to extend for the gap
between the outer barrier rib 5b and the inner barrier
rib 5b. |

As has been described above, in the plasma

addressed display device according to the present

invention, the position for coating the adhesive
material disposed on the side of the display cell is
improved such that the adhesive material extends as far
as the vicinity of the outer barrier rib in the
ineffective screen area while extending over the bonding
material disposéd on the side of the plasma cell, to
compensate the strength of the microsheet glass.

This makes the microsheet glass free from
rupture even if the vacuum degree in the display cell is
made higher for removing residual-bubbles upon injection
of the liquid crystal. Namely, the sealing width and
the sealing thickness of the adhesive material are set
properly to moderate the stress eierting on the
microsheet glass upon evacuation for the injection of

the liquid crystal.

6

be
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e final stage, the liquid crystal



the inner gap of the display cell 2. In this case, the liquid crystal is

I njected by a nethod, for exanple, of evacuating the inside of the display
cell 2.through the opening 11 on one side to about 0.1 Torr to establish a
| ow vacuum condition, and then flowing liqujgl crystal 10 into the cel
through the other opening 12. In this step, the inner pressure in the
liquid crystal 2 is nmade |ower than the inner pressure in the plasna cel

to the upper suifaces In this case. the 32‘3?;%2?3 ﬁl!ﬁllﬂﬂﬂlelllljﬁlmﬂ :h“’fl |
glass 6 is reinforced byehﬁgﬁgggeét%gygﬁp ial 14 subst@anttiall y*cohpletely.

In other words, since th 14 has a simlar function with

that of the spacer particies § gl?%méhgdglgé gegisgigfsdgv e 13 undergoes

the stress due to the pressure erence rom the wor ry of
cracking. comprising;

a display cell comprising a first substrate
having transparenf electrodes arranged in a column on an
inner surface, a microsheet glass adhered at a gap to
the first substrate and a liquid crystal layer held in
the gap; and |

a plasma cell comprising a second substrate
having discharge electrédes arranged in a row and a
plurality of barrier ribs to an inner surface ané an
ionizable gas sealed between the second substrate and
the microsheet glass, wherein

said sécohd substrate is adhered to the lower
surface of the microsheet glass by way of a bonding
material disposed between barrier ribs situated to the
outer side and barrier ribs situated to an inner side
thereof,

. said first substrate is adhered to the upper
surface of the microsheet glass by way of an adhesive
material disposed being aligned with the bonding
material, and

said adhesive material has such a sealing

width as extending over the sealing width of the bonding



The liquid crystal nmay be injected also by a nethod of sinmultaneously

eval uating through the two openings and then sinultaneously injecting the
liquid crystal fromthe two openings. Finally, a planer pattern shape of
the | ower substrate 3 is explained with refiggence to Fig. 2. As descri bed
previously, the barrier ribs 5 are forned in a stripe pattern to the | ower
substrate 3, being aligned with discharge el ectrodes (not illustrated).

The barrier ribs are separated into the inner barrier ribs 5a and the outer
barrier ribs 5b with the bonding material 13 as a boundary. The inner

barrier ribs.5a_si i ntral effective f I.le the,outer
barrier ribs 5bm§F%3§%g Fﬁdﬁﬁgﬁﬁgpﬁﬁﬁéﬁﬁr %hgfFé%FS@gbsggég%?Wdigebarrier
rib is separate sa..Nat:eh s ' r rrier G- t out er
barrier rib 5b %F?%l?gsgg%tsﬁgh%ﬁégsfgﬁ??tg-?gffigi&g%t?%ﬁqg%rtﬁgbunder
substrate 3. Theikoa¢edd ifMed isdlgel3, for exanple, made of glass frit is

di sposed al ong the separation region. Further, for making the rel ation of
arrangenment with respect ©q thepilerdianaddedsed displale dedhies w8
defined in claim 1, wherein the thickness of the bonding
material is smaller than the height of the barrier rib
oﬁ the plasma cell.

3. A plasma addressed display device as
defined in claim 2, wherein the adhesive material has a
thickness greater than the gap of the display cell.

4. A plasma addressed display device as
defined in claim 1, wherein the barrier rib is formed on
the discharge electrode so as to be aligned with the
discharge electréde.

5. A plasma addressed display device as
defined in claim 1, wherein the barrier rib is formed
between the discharge electrodes.

6. A plasma addressed display device as
defined in claim 1, wherein the adhesive material is
made of a UV—curable adhesive material.

7. A plasma addressed display device as
defined in él;im 1, wherein the-bonding matefial is made

of glass frit.

KRR v




14 material 14 is shown by hatched lines. As is apparent fromFig. 2, the
sealing width of the adhesive material 14 is set so as to extend over the
sealing width of the bonding material 13. Further, the sealing width of the
adhesive material 14 is set so as to exteng-for the gap between the outer
barrier rib 5b and the inner barrier rib 5b. As.has been descri bed above,
in the plasma addressed di spl ay device according to the present invention,
the position for coating the adhesive material disposed on the side of the
di splay cell is inproved such that the adhesive material extends as far as
the vicinity of the outerg baryi ralsﬁriabaid'a ddHiffAldy AsFi@emarea while
extendi ng over the bonding matérial disposed on thé si'de of the plasma -
cell, to conpepe#itdd qrsidIRNH N Ok il WHes mYpldypssel Mas r@{ﬁet he

m crosheet glass free fromrupture even if the vacuum degree in the display
cell is . particles dispersed in the gap.

.




made hi gher for renoving residual bubbles upon injection of the Iiquid
crystal. Nanely, the sealing width an «<ness of the
adhesi ve naterial are set properly tof rieeREeTHAS @Er,\gs.s exerting on the
m crosheet gl ass upon evacuation for §he |m@t,mm) of the I|qU| d crystal.
15 1 11112121 121121721 11721 121111 21127178== = ' * WHAT | S
CLAIMED IS 1. A plasma addressed di spl ay eV| ce conpri SI ng; a di splay cell
conprising a first substrate havi ng tran rent el ectrodes arranged in a
colum on an inner surfapEA ﬁﬁﬁqﬁbaﬁfsﬁﬂm“” CR 9ap to t he
first substrate and a liqura CrySLou tayer ferd rm tihe gap, and a pl asnma
cell conprising a second substrate haXxBSTRAEQhar ge el ectrodes arranged in
a row and a

A plasma addressed display device comprising a display cell comprising a first
substrate having transparent electrodes arranged in a columxi on an inner surface, a
microsheet glass adhered at a gap to the first substrate and a liquid crystal layer held
in the gap and a plasma cell comprising a second substrate having discharge electrodes
arranged in a row and a plurality of barrier ribs to an inner surface and an ionizable
gas sealed between the second substrate and the microsheet glass. The first and
second substrates are adhered to the upper and lower surfaces of the microsheet glass
respectively by a bonding material disposed between the outermost and an inner
barrier ribs, and the adhesive material being aligned with the bonding material. The
‘width of adhesive material may extend over the sealing width of the bonding material

and for the distance between the said outermost and inner barrier ribs.
Figﬁre 1

e
Sheet Has Been Re laced
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plurality of barrier ribs to an inner surface and an ionizabl e gas seal ed
bet ween the second substrate and the m crosheet gl ass, wherein said second
substrate ks adhered to the |ower surface of the m crosheet glass by way of
a bonding material disposed between barrier ribs situated to the outer sjde
and barrier ribs situated to an inner side }Qereof, said first substrate is
adhered to the upper surface of the nicrosheet gl ass by way of an adhesive
mat eri al di sposed being aligned with the bonding material, and said '
adhesive material has such a sealing width as extending over the sealing

wi dt h of the bonding .16 materi al t i nggfor the di stance between
the barrier rib situated outer side 3:3 the rrigr rib situated inner

side. 2. A plasma addressed display device as
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defined in claiml1, wherein the thickness of the bonding material is

smal l er than the height of the barrier rib of the plasma cell. 3. A plasm
addr essed, di spl ay device as defined in claim2, wherein the adhesive
mat ert'al has a thickness greater than the gap of the display cell. 4. A

pl asma addressed di spl ay device as defi neg £n claim1, wherein the barrier
rib is formed on the discharge el ectrode f2as to be aligned with the

di scharge el ectrode. 5. A plasma addressed display device as defined in
claim1l1l, wherein the barrier rib is r the di schar ge

el ectrodes. 6. A plasma addressed diOEI gﬁ @I ce”™s defined i‘n claiml,
wherein the adhesive material is m curabl e adhesi ve naterlal 7.
A pl asnma addressed display device as defined in claiml1, wherein the

bonding material is nade of glass frit. * C L S_
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/17 8. A pl asma addressed display device as defined in clalml whereint

7/ d asv cel | SHARCH REPORTE}Atlimiorsedsiiibiite gap.

TEXT OF THE ABSTRACT

.

PLASMA ADDRESSED DISPLAY DEVICE

A plasma addressed display device comprising a display cell (2) comprising a first substrate
(7) having transparent electrodes (8) arranged in a column on an inner surface, a microsheet
glass (6) adhered at a gap to the first substrate (7) and a liquid crystal layer (10) held in the
gap and a plasma cell (1) comprising a second substrate (3) having discharge electrodes (4)
arranged in a row and a plurality of barrier ribs (5) to an inner surface and an ionizable gas
sealed between the second substrate (3) and the microsheet glass (6). The first and second
substrates (3,7) aré adhered to the upper and lower surfaces of the microsheet glass (6)
respectively by a bonding material (13) disposed between the outermost and an inner barrier
1ib (5), and the adhesive material being aligned with the bonding material (13). The width of
adhesive material may. extend over the sealing width of the bonding material (13) and for the
distance between said outermost and inner barrier rib (5).

Fig. 1
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