
‰ c
qnttOd

Statos

The Director of the United States
Patent and Tradelmark C)ffice

fI″s rθθθjッθθ;α4塑′jεα′j(977カ rα′α′θκ′力r
α 4θ″ ακグ "Sψ′ jκツθ4′jθκ.『Zθ  `j′′θ α4グ
dcscr″′jθ4 げ r/9θ j4ツθκ′jθ4 α″θ θηθ′θSθ滅
動θκ?"jκ
“
θんなげ肋W ttαツθ bθθ″θθ

“
―

′′
jθグwj′λ,ακグj′ 力αs bθθ4グαθr“ j4θグr/9α′

α ραたκ′θκ′Йθ jκッθ〃
jθ4 S力α′′bθ g“α4′θグ

ッ4`た rr/7θ 肋″

動θttψ名肋お

United States Patent

G確4な ′θ r77`′θだθんθ力αソjκg′jダθ′θ′みjs

′α′θん′励θ″

'g力

′′θ αε肋ルθ′力θだヵ
““
αみ

j43"S'43新lrj4g力 r Sαたθr sθ′′j4g′力θ
加ッθ4万θ4励Юtlg力θ

"′

励θ ttjたグShα′
“
げ

И〃θrjθα θr jJ77rθ r′jκg″りθ jκッθ4′jθκ j″θ′力θ
磁jたグS′αたsげИ

“
θttεα,ακグ/励θ ttνθ4-

′jθκおα′ЮεωS,げ′乃θrなヵ′′θ αε′タルθ励―
θだ力
“"S'43ヴ
υ′j4gル r sα tt θr sθ′′jκg

励Юッg力θッ′励θ ttjたグ肋′θs φ4“θttεα,θr
j“′θ″′j'りg  jκ′θ  ′みθ  し物j′θグ Stα′θs  げ
И
“
θ″jθα,′りあθな

“
α虎妙′力α′ρЮεθSS,

力r ttθ たm sθ′ルrttj4 35 υSC f5イのの
θrの rfy,s"″θθ′′θ ttθβη

“
θκ′げ
“
αj4た―

4α 4εθノとω αSβЮッjルグクノ35υ∫Cイゴの.

Sθθ ttθ Maj4′ιんακεθルθ Ab′ jεθ θκ r/7ι
jκsjdc 9/r/9θ εθツθκ

%力 )
Dire´″″グ″′4//7/′′ノ&″腔′ン′″′″″肝αdem″′雛

`′



United States Patent
Sa、lai et al.

IⅢ脚l‖ⅧⅧⅧⅧⅢⅢⅢⅢⅢⅢ旧Ⅲ
US008071183B2

(lo)Patent No.:

(45)Date of Patent:

US8,071,183B2
Dec.6,2011

DISPl´ AY APPARATUS

:「 、こ■1●rs: Yuichi Sawai,Mito(JP):OSamu
Shlono.Hitachi(JP);Takashi
Namekawa,Hitachi(JP):Takashi
Naitou.Funabashi(JP):Ⅳ litSu0
Hayashibara,Hitachinaka(JP);Yuichi
Klima,ChOSCi(JP)i Shigemi
Hirasawa,Chiba(JP):Shunichi
Asakura.Inba(JP):HirOki Yamamoto,
Hitachi(JP):Akira Hatori,Chiba(JP)

へssignccs:Hitachi Displays,Ltd.,Chiba(JP);

Panasonic I′ iquid Crysttll Display(〕 o.,

Ltd..Hyogo― kcn(JP)

ヽt ticci  SulnJcct tO any disclaimcr,thc tcrm ofthis

patcnt is cxtcndcd or attustcd undcr 35

USC 154(b)by 785 days

へ
「 PI NO: 11/756,`53

Filcdi    Jun。 1,2007

Prior Publication Data

tS2(X17/0286973 Al    Dcc 13,2007

Foreign Application Prlority Data

J」 n 1 2006  (JP) _… …………………̈ ……… …… 2006-154861
J二 n 31 2007  (JP) ……̈ …̈ ………̈ ¨̈  ̈ ・̈ 2007-020308

1nt.Cl.

Cθ9κ f9/Oθ        (200601)
εθ′ε∂/θθ       (200601)
U,S.Cl.  … … … 428/1.51428/1 1:501/11:501/14;

501/15;501/17;501/21:501/24
,  Field of Classincation search  ̈…   ……  501/11,

501/14,15,17,21,24: 428/1 1,15
Scc application nlc for complctc scarch history

(56) References Cited

U S PSENT DOCUMENTS

2005/0233885 Al   10/2005 Yoshida et al
2006/0290261 Al   12ノ 2006 Sa、vai ct al
2007/0158021 Al■   7/2007 Sawaiet al 156/285

JP
JP
JP
JP
JP

FOREIGN PATENT DOCUMENTS

02-267137      10/1990
2000‐ 206905       7/2000
2003-192378       7/2003
2004-250276       9ノ 2004
2006-342044    * 12/2009

OTHER PUBLICAT10NS

Chinese ollicc actioll Appln No 200710159664 2 datcd Jun 10、

2010、 vith pa■ ial transiation

*citcd by cxanlincr

P″′
'7α
,Eχα′77j77`″ ――Gwcndolyn Blackwcll

(74)A′ゎJ ll`μ Ag′′″,ο″ar77,一 Antonclli,Tcrry,Stout&

Kraus,LLR

(57) ABSTRACT

A scaling glass of a low mclting point phosphatc glass colll―

position contains 15 to 359ら oF BaO and Sb203(in tOtal)and

thc ratio by wcight of Ba()to Sb2° 3° r Sb2° 3t° BaO is0 3 or

lcss Particularly thc transition inctal is vanadium and thc

glass contains V2()50f45 to 60、 vt`る as vanadiun3 oxidc and

P205°f15 to 30、 vt%as phosphorlls oxidC Thc bonding

lnatcHalisarnixturcofaflllcrandavanadatc― phosphate giass

that contains V205° f45 to 60%,P2050f20 to 30%,BaO of

51o15%,Tc02° fOt° 109ら ,Sb2° 3°f5to 10%,andヽ V03 of

01o59ろ  Thcparticlesizcofthcflllcrisinthcrangcof1 lo 150

11m and thc ratio of illcr is 80%by volumc or lcss of the
adhcsivc glass

16 Claims,8 Drawing Sheets
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(μnn)   (%by vOlunlc)InateHュ1(MPa)
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PI三 1■ ,、

(「 ご「 1

,ヽ Tご 三二、

ヽヽ hat i、 ciこ inl●」 i卜 :

1  へ di、 Plu} ュ「 Furutus conlprising a rcar substratc
cquipPcd ヽヽith u Fiurュ lil〉  oF clcctron sources and a front
substrュ tご ごqui「 Pcd 、、lth a Pluralit, ol lluorcsccnt nlatcrials

、hercin thc、 しい、:「こlc、 こrC()PPositCly placcd to fornl a spacc

thcrcbct、、ごcn and「 criFhCral ponions Of thc substlatcs ale

hcrnnctiごュ11)ヽごュiビ」、、lth a卜、)1lding nlatcria1lo kccp thc scalcd

spacc undcr a rご ducご d Pres、 urc:、、hcrcin

thc bⅢ llding nlコ ie riュ l isュ mi、 turc of a Fillcr and a glass that

c、 ntuinさ 、unュ diunn and PhosphOrous as nlain ingrcdicnts

and thc」 l.1、 si、 コ、こn.Idatc― ph()sphatc glass that contains

ヽ、()く ()i45t゛ 11,`, P、 ()、 of151o 30%.Ba()o「 5to 15%,

and Sいこ()=、、f5tt、 10`マ lb)、 eight)in convcltcd valucs as

o、 ldcト

2  へ disPIュ、 こppuratu、  conlp● sing a rear substrate

cquippcd 、、ith ュ Plurttlit卜  ol clcctron sourccs and a front
substratc cquiPIDCdヽ ith a plurality o「 lluorcsccnt matcrials

、vhcrcin thcゝ ubstratc、 are t)ppositcly placcd to f()rm a spacc

thcrcbct、 ccn and thc rriphcraI P()Itions orthc substratcs al・ e

hcrillctica‖ y scュ lcd、、ith bonding nlatcrial to kccp the scalcd

spacc undcr a lcduccd prcssurc:、 .hcrcin

thc bonding nlatcritllis madc ol a glass that contains atlcast

vantldiunl. phosphorous、  bal‐iunl, and antimony: and

amounts ol thc ingrcdicnts arc 15 t()35% of BaO and

Sb2° 3in tOtalin convcrtcd vtllucs as oxidcs and a ratio o「
Ba()to Sb2° 0ヽ1 Sb2()310 BaO is 0 3 orlcss

3 Thc display apparatus accolding to claim 2,、 vhel℃ in the

bonding matclial contains 20 to 90%(by vOlumc)of a glass

ingrcdicnt and iO to 809ら (by VOlumc)of nnci
4.The display apparatus accolding to clain1 3,whcrcin thc

n‖ cr is at lcast onc sclcctcd fronl thc group consisting of

Si()2'Zr02'A12()3,ZrSi04,C° rdierite,munite,and cucryptite

and a mcan particlc sizc thcrcofis 0 5 1o 10 μm
5 The display apparatus according lo claim 2,、 vhcrcin thc

giass contains 45 to 60%(by WCight)of V205 in a convcrtcd

valuc as vanadium oxidc and 15 1o 30%(by Weight)of P205

11l a convcrtcd valuc as phosphorous oxidc

272
289
246
Not bondcd

Not bondcd

625
532
586
498
■5 1
383
577
■90
632
537
436
371
423
360
395
336
655

673

30   6 Thc display apparatus accordillg to clain1 2,、 vhcrcill a

marginal framc is provided bct、 vccn thc n・ 。nt and rcar sub―

stl atcs

7 Thc display apparatus according lo claill1 2,whcrcin thc

bondilig material contains glass bcads by 0 1 to 1 09ら (by
35 volume)ofthe bonding matcrial、 vhosc particlc size is 90 to

100%of a distancc of the space bctwecn thc front and rcar

substratcs

8_Thc display apparatus accoding lo claim 2,whercin thc

front substratc has a periphcral lilna that is curvcd and pro―

40 trudcd to、 vards thc rcar substl‐ atc.thc front and rcar substratcs

thcrc、 vith bcing bonded to cach othcr

9 Thc display apparatus according to claim 2,whcrcin thc

giass contains atlcast onc oFAg,Cu,Cs,Hl',Na,K and Te as

an additivc by i to 10%by、 veight in a convcrtcd valtlc as

45 0Xidcs oi｀ Ag20,Cu20,CS2° 'Hr02'Na20,K20 and Tc02・
10 Thcdisplayapparatusaccordinglociainl l,、 vhcrcin thc
giass is a vanadatc― phosphatc glass that contains V205° f45
lo 60巧る,P2° 5°f20 to 30%,BaO o15 to 15%,Tc02 0f O tO
10C/t,Sb203 01 5 to 10r/c,and W03° fOt0 5%(by wCight)ithc

50 11‖ Cris atlcast onc sclcctcd fronithc group consisting ofs‖ ica

glass,rnullitc,ccramic,flrcclay refractory,stcatite,alumina

and spincl,andapalticlcsizcofthcllllcris i to 150μ m
ll l｀ hc display apparatus according lo clai111 10,、 vhcrcin a

cocricient of thcrillal expansion()f thc vanadatc― phosphatc

55 giassis in a rangc of 60 to 90× 10~7/O c and a cocilcicnt of

thcrmal cxpansiOn ofthc n‖ cris 60× 10~7/O c orlcss

12 The display apparatus accolding tO claim ll,、 vhcrcin

thc bonding matcrial is■ 1lxcd、vith glass beads oF 50 1o 200

1tm in sizc and thc giass beads dispcrscd in thc nllcr is O.I to

60 1.()%by v01uinc

13.Thc display apparatus according to claim ll,whcrcin

thc coeflicicnt ol｀ thcrmal cxpansion of thc glass beads is

60× 10~7/O c orlcss

14 Thc display apparatus according to claim ll,、 vhcrcin

65 thC display appal‐ atus is a ncld cmission typc display that is

cquippcd with two giass substlatcs onc oF 、vhich has thc

elcctron sourccs that clllit elcctrons and thc othcr of、 vhich is
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