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(57) ABSTRACT

A sealing glass of a low melting point phosphate glass com-
position contains 15 to 35% of BaO and Sb,0O5 (in total) and
the ratio by weight of BaO to Sb,05 or Sb,0 to BaOis 0.3 or
less. Particularly the transition metal is vanadium and the
glass contains V,05 of 45 to 60 wt % as vanadium oxide and
P,O5 of 15 to 30 wt % as phosphorus oxide. The bonding
material is a mixture of a filler and a vanadate-phosphate glass
that contains V,05 of 45 to 60%, P,O5 of 20 to 30%, BaO of
510 15%, TeO, of 0 to 10%, Sb,O5 of 5 to 10%, and WO, of
0to 5%. The particle size of the filler is in the range of 1 to 150
um and the ratio of filler is 80% by volume or less of the
adhesive glass.

16 Claims, 8 Drawing Sheets
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Particle size. Mixing ratio  Particle size  Mixing ratio  Breaking stress
of filler of filler of glass bead of glass beads of bonding
Number (d90) (um) (% by volume) (um) (% by volume) material (MPa)

TASF-§-2 180 20 200 0.5 272
TASF-9-1 210 20 50 0.5 289
TASF-9-2 210 40 50 0.5 24.6

TASF-10-1 300 30 100 0.5 Not bonded

TASF-10-2 300 60 100 0.5 Not bonded
TASF-11-1 10 10 150 0.1 62.5
TASF-11-2 10 20 150 0.1 5312
TASF-12-1 10 20 200 0.2 58.6
TASF-12-2 10 40 200 0.2 49.8
TASF-13-1 10 40 50 0.5 45.1
TASF-13-2 10 80 50 0.5 383
TASF-14-1 10 10 100 0.7 579
TASF-14-2 10 20 100 0.7 49.0
TASF-15-1 10 20 150 1 63.2
TASF-15-2 10 40 150 | 53.7
TASF-16-1 10 30 200 1.5 436
2 10 60 200 1.5 37.1
! 10 10 100 2 423
2 10 20 100 2 36.0
10 20 2 2.5 39.5
2 10 40 200 25 33.6
65.5
67.3

What is claimed is 30 6. The display apparatus according to claim 2, wherein a

1. A display apparatus comprising a rear substrate marginal frame is provided between the front and rear sub-
equipped with a plurality of electron sources and a front strates.
substrate e i with a plurality of fluorescent materials 7. The display apparatus according to claim 2, wherein the
wherein the tes are oppositely placed to form a space bonding material contains glass beads by 0.1 to 1.0% (by
therebetween and peripheral portions of the substrates are 35 volume) of the bonding material whose particle size is 90 to

: : = : . % of iQ » of the < S s f; o
hermetically sealed with a bonding material to keep the sealed 100% of a distance of the space between the front and rear
space under a reduced pressure: wherein sugﬁflfll:esd. I , di laim 2. wherein the

the bonding material is a mixture of a filler and a glass that _ . LNERUSp Ay appRIELs SCEOrCINgIEG €412, WHEEIR thi
) e i ) o 4ot S front substrate has a peripheral rim that is curved and pro-
contains vanadium and phosphorous as mainingredients ”
5 . ] .40 truded towards the rear substrate, the front and rear substrates
and the glass is a vanadate-phosphate glass that contains ; :
V.0. of 45 t0 60%. P-O. of 15 to 7»0‘7pB' Oof 5 to 15% therewith being bonded to each other.
:d f,\w()‘ - ' e ; i d4 T =0 9. The display apparatus according to claim 2, wherein the
. of Stc C ST ‘erte P as . - >
and 5b,0 of 5to 10% (by weight) in converted valuesas o ),q¢ contains at least one of Ag, Cu, Cs, Hf, Na, K and Te as

R oxides. 7 o an additive by 1 to 10% by weight in a converted value as

2. A display apparatus comprising a rear substrate 45 oxides of Ag,0, Cu,0, Cs,0, HfO,, Na,0, K,O and TeO,.
equipped with a plurality of electron sources and a front 10. The display apparatus according to claim 1, wherein the
5ub>tr;_1lc equipped with a plural.ny of ﬂuorcsee‘nl materials glass is a vanadate-phosphate glass that contains V,05 of 45
wherein the substrates are oppositely placed to form a space to 60%. P,O4 of 20 to 30%, BaO of 5 to 15%. TeO, of 0 to
therebetween and the peripheral portions of the substrates are 10%, Sb,05 of 510 10%. and WO; of 0 to 5% (by weight); the
hermetically sealed with bonding material to keep the sealed 50 filleris at least one selected from the group consisting of silica
space under a reduced pressure: wherein glass, mullite, ceramic, fireclay refractory, steatite, alumina

the bonding material is made of a glass that contains at least and spinel, and a particle size of the filler is | to 150 um.

vanadium, phosphorous, barium, and antimony; and 11. The display apparatus according to claim 10, wherein a
amounts of the ingredients are 15 to 35% of BaO and coefficient of thermal expansion of the vanadate-phosphate
Sb,O5intotal in converted values as oxides and aratioof 55 glass is in a range of 60 to 90x1077/° C. and a coefficient of
BaO to Sb,0; or Sb,0, to BaO is 0.3 or less. thermal expansion of the filler is 60x1077/° C. or less.

3. The display apparatus according to claim 2, wherein the 12. The display apparatus according to claim 11, wherein
bonding material contains 20 to 90% (by volume) of a glass the bonding material is mixed with glass beads of 50 to 200
ingredient and 10 to 80% (by volume) of filler. um in size and the glass beads dispersed in the filler is 0.1 to

4. The display apparatus according to claim 3, wherein the 60 1.0% by volume.
filler is at least one selected from the group consisting of 13. The display apparatus according to claim 11, wherein
Si0,.,Zr0,.Al,04, ZrSiO,, cordierite, mullite, and eucryptite the coefficient of thermal expansion of the glass beads is
and a mean particle size thereof is 0.5 to 10 um. 60x1077/° C. or less.

5. The display apparatus according to claim 2, wherein the 14. The display apparatus according to claim 11, wherein
glass contains 45 to 60% (by weight) of V,04 in a converted 65 the display apparatus is a field emission type display that is

value as vanadium oxide and 15 to 30% (by weight) of P,O4
in a converted value as phosphorous oxide.

equipped with two glass substrates one of which has the
electron sources that emit electrons and the other of which is




