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(57) ABSTRACT

It is an oblcct of thc prcscnt invcntion to providc a spaccr

v/hich has an adccluatc Young's lnodulus for a spaccr uscd in

an imagc display pancl and a1lows fl・ cc acllustmcnt of an

clcctric rcsistancc valuc,and an imagc display pancl using thc

spaccr Thc spaccr SPC h01ds a gap bct、 vccn a back pancl
PNLl illcluding a signallinc CL,a scanning linc GL,and an

clcctronic sourcc ELS providcd fOrthc rnain surfacc Ofa back

substratc SUBl,and a front pancl I)NL2 incIじ ding a nuorcs_
ccnt matcrial PH,a black matllx BM,and an anodc AD
providcd forthc main surihce of a frOnt substratc SUB2 Thc

spaccr compriscs phosphatc glass including the samc transi―

tion mctal clcmcnt with diffcrcnt valcnccs For clcctllcal con―

duction, thc includcd samc transition mctal clemcnt v′ ith

diffcrcnt valcnccs allo、 vs thc usc Of hOppillg cOnduction

bct、vccn transition mctal atoms with dintrcnt valcnccs to

pcrform a■ uStmcnt or clcctHc resistancc rclaJvcly casily

Thc transition mctal clcmcntis atlcast onc of vanadium(V),

tungstcn(Wl,m01ybdcnum(Mo),niObium(Nb),and il‐ on
(Fe)

18 Claims,5 Drawing Sheets
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ncgtlti、 'c icsistancc tcnlpcraturc cocllicicnt、 tllld llot conttli11-

ing dispcrscd nnctal palticlcs is:1lorc cxccHcntin thc、 tab‖ ilト

o「 Pcribrmancc as a ploducl

Exc111lplc■ -3

FIG 7 is a graph ibr cxPlailllllg thc l‐ csiSttlncc tcnlPcraturc

charactcristics ol lllc spaccr and thc bondillg nlatcri.ll Thc

horizolltal axis icprcscnts thc tclη pcraturc(1｀
:り C)and thc

vcrtical axis rcplcscnts thc rcsistancc valuc((2cnl)on arbi―

trarv scalcs in FIG 7.a curvc A sh()、 vs thc l‐ csistancc tcm―

pcraturc characteristic ol thc spaccr in Exannplc 4-1, and a

cur、c B sho、 vs thc rcsistancc tcmpcraturc charactcristic ofthc

bonding matcrialin Exalmplc 4 1 A ctlrvc C shows tllc rcsis―

tancc tcrnpcraturc charactcristic ofthc spaccrin Examplc 4-2.

and a cur、 cl)sho、's thc resistancc tcrnpcraturc charactcnstic

ofthc bonding nlate● alin Examplc 4-2 1n FIG 7.tllc rcspcc―

tivc charactcristics cur、 cs arc sho、vn by straightlincs for casc

o「 cxplanation

it should bc furthcr undcl‐ stood by thosc sk‖ lcd in thc art

that although thc rorcgoi1lg dcscription has bccn madc on

crnbodimcnts of thc prescnt invcntion.thc invcntion is not

limitcd thcrcto and various changcs and modilications lnay bc

madc、vithout dcparting ironl thc spirit ol｀ thc invcntion and
thc scopc Ofthc appcndcd clailns

Thc invcntion claimcd isi

l A spaccr 、vhich holds a gap bct、 vccn insulating sub―

stratcs at a prcdctcrnnincd valuc,thc gap forming a dccom―

prcsscd spacc or an evacuatcd space.thc spaccr connp● sing

phosphatc glass containing a transition mctal clcmcnt、 and thc

spaccr bridging thc insulating substratcs,v.7hCl・ cin thc spaccr

compriscs atleast onc or(a)20 to 40、 vt%of V205.30 to 45

Wt%。「P205'lt° 20 wt%ofヽ V03'and 5to 20 wt%,ofBa().
(b)2()to 45 wt%ofヽ V0320t()40 wt%Of P205｀ 1()to 25
wt%。 rvぅ o、,and 101o 25 wt%of BaO.(c)201o45 wt%
o「 W03.25to 40 wt%o「 P2()5 10to25 wt%.of V205'1° t°
25 wt%of BaO and 5to 15、 1%of MoOR.and(d)l tO 10
wt%of Sr().and i t()5 wt%ol Gd2°

3｀
and 0 1to 1 0 wt%

of CcOぅ

2 Thc spaccr accordilng lo clainl l、 、'hcrcin thc phosphatc
glass includcs the stlnlc clcnlcnt、 、ith dillc・ rcnt、.alcnccs

3 Thc spaccr accordillg lo clailln l 、hcrcin thc transition

mctal clcmcntiincludcs atlcast onc of、 tlnadiunl(V)tungsten

(｀V).molybdcnunl(ヽ lo)nlobiunl(ヽ い, and iron(Fe)

4 Thc spaccr according to claiin l 、、hcrcin thc spaccr has

a suribcc electrical rcsistancc ol l× 10｀ lo l× 1012(ン Eコ and a

thrce― point bcndillg strcngth ol｀ 350 NIPa or highcr

S Thc spaccr accol‐ ding to clainl l.、 、hcrcin thc spaccr has

a suribcc clcctrical rcsistancc of l× 10｀ to l× lf2/□ and a
thrcc― point hcnding strcngth of 350ヽ 4Pa or highcr

6 Thc spaccr accordillg to claim l. 、vhcrcin thc spaccr

compriscs 0 5 to 10 wt%of a compound sclectcd iom thc
group consisting or Sb2°

3｀
Zr02・ Ge02・ Cr2° 3' Nb2° 5｀

A12°
3・
Y2°3'MgO.Er02.CaO、 and Ti02

7 Thc spaccr according to claim l. 、vhcrcin thc spacer

compriscs an alkali mctal clcment ol｀ 05 wt% or lo、vcr in

tcrms of o対 dc(R。 0)
8 An imagc display pancl comprising:

a back panclincluding an insulating substrate,a plurality of

scanning lincs providcd for a main surfacc of thc insu―

lating substratc、  cxtcnding in a irst dircction, and

alTangcd in a sccond dircction intcrsccting、 vith thc nrst

dilcction. a plurality of signal lincs cxtcnding in the

sccond dircctlon and arangcd in thc irst dircctlon,and

an clcctronic sourcc providcd ncarthc interscction ofthc

scanning linc and thc signal lincl

US 7.755.269B2
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a lrollt pttllcl illcitldillg ti tran、
Iぅ
urcnt ill、 ulating、 u卜、tlatc tl

lluorc、 ccnt nltllcrial ltl卜 cI Pro｀ idCd lt)i a 11111i11、 uriacc ol

thc trt11〕 、
|つ
tll C11l i11、 ultlting sub、 11.ltc alld ik)111lillg tt Ptlil

、、ith ctlch ol｀ thc clcctl()1liCヽ otlrcc、  an anodc:

5   a scttling ll‐ anlc inscltcd into thc inncr l)criphcr卜 at clndS()1

thc back pancl ttlld thc 1l ollt pallcl dispo、 cd such thal

thcil‐ llnaill suribccs alc()ppOscd 、ith a prcdctcr11lincd

gttp bct、 vcCn thclll、  lo 「ornl a dccolllprcs、 ion 、csscl

togcthcr、
^/itll thc panclsi and

15

a spaccr、 vhich holds thc gap bctヽ ″ccn thc back pancl and

thc ll()nt pancls:

whcrcin thc spaccl‐ compliscs phOsphatc giass conttlining a

transition metal clcnlcnti and

、vhcrcin thc spaccr compriscs at icast()nc ol{a,2()to 4()

wt 91 of V205｀ 30 to 45 wt%of P20,l t0 20、 19 of
V`03'and 5 1o 2()wt%oF BaO (b)201o■5、 1%o「
V`()3・ 20to 40 wt%ol P2()5.101o25、 t%ofV2()5.and
101o25 wi%()「 BaO.(c)2()to 45、 1901ヽVO、、25 to
40 wt%,of Pっ %、 10t()25 wt%Of V。 ()ゃ 101o25 Ⅵt%
ol BaO.and 5to 15 wt%of～ loOR and(d)lto 10 wt%
of SrO、 and ito 5 wi%of Gd、 0^.and0 1lo 1 0、 t%o「

CcOっ

9 Thc imagc display pallcl according to claim 8 、hcrcin

thc phosphate glass includcs thc sanlc elcnlcnt、 'ith di「 lc・ rcnt

valcnccs

10 Thc imagc display pancl accordillg to clain1 8 、hcrcin

thc transition rnctal elcmcntincludcs atlcclst onc of、 anadiulη

(V),tungstcn(ヽ V). 1■ olybdcnulll(ヽ lo). nlobiunl(Nb)and

iron(Fc)

1l The imagc display pancl according to clain1 8_、 hcrein

thc spaccr has a surfacc clcctrical rcsistancc of l× 1()卜 tO

l× 1012Ω/E]and athrec― point bcnding strcngth o1 350ヽ4Pa or

highcr

12 Thc imagc display pancl according to claim 8 、vhcrcin

thc spaccr has a surfacc elcctrical rcsistancc of l× 10｀ to

l× 101('(2/[]and a thrcc― point bcnding strcngth of 350ヽ4Pa or

highcn

13 Thcimagc display pancl according lo claim 8、 、vhcrcin

thc spaccr comp● scs 0 5 to 10 wt%.of a compound selcctcd

針om thc group consisting o「 Sb2°
3・
ZメЭ

2、
Gc02・ Cr2°

3・

Nb205'A1203・ Y203'MgO.Er02'CaO.and T102
14 Thc imagc display pancl according to claill1 8 、'hcrcin

thc spaccr compriscs an alkali mctal clcmcnt ol｀ 05、vt%or
lowcrin tcrms of oxidc(Rぅ ())

15 A display comprising:

a back panclincluding an insulating substratc,a plurality of

scanning lincs provided for a main sullacc o「 thc insu―

lating substratc. cxtcnding in a irst dil‐ cction、  and

arrangcd in a sccond dil‐cction intcrsccting、 vith thc llrst

50     dirCction, a plurality of signal lincs cxtcnding in thc

sccond dircctlon and arrangcd in thc llrst dircctlon.and

an clcctronic sourcc providcd ncar tllc intcrscction ol｀ thc

scanning linc alld thc signal linci

a rront panel including a transparcnt insulating substratc.a

55      1uOrCsccntrnatcriallaycr providcd ibr a rnain suribcc of

thc transparcnt insulating substratc and「 ornling a pair

、vith cach of thc clcctronic sourccs,an anodc:

a scaling fi・ amc inscrtcd into the inncr pcriphcry at cnds of

thc back pancl and thc front pancl disposcd such that

60     thcir rnain surfaccs are opposed、 to fornl a decomprcsscd

containcr togcthcr、vith thc panclst and

a spaccr standing structure bondcd bct、 vccn thc back pancl

and thc front pancl and formcd of a spaccr、 vhich holds

a gap at a prcdctermincd valuc bctwccn thc pancls and an

65 adhesion laycri

、vhcrcin thc spaccris formcd of corc glass and coat glass

which covcrs a surfacc ofthc corc glassi
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