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Figure 1 is a graph showing the measured results of aging time versus relative brightness of the
phosphor screen when the electron beam impinges on the phosphor screen;
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The ethanol was removed from the product by a drying-process. The dried raw material was then put into a
ss crucible, which had a lid of alumina of a high purity (higher than 99.8%). The lid and the crucible body were
shielded by a heat-resistant bonding agent, for example, Aron Ceramic D (frade name, manufactured by
Toagosei Chemical Industry Co., Lid.). The crucible was placed in a furnace and heated up to 1500°C by
raising the temperature by 200°C per hour. The crucible was kept at that temperature, i.6. 1500 °C, for two
: hours, and then cooled in the furnace. The burned phosphor was rinsed with 10¢cc of nitric acid with the
" 4 normal 1.5 per 1g of burned phosphor for 60 minutes in order to remove residual flux (BaFz) in the burned
phosphor. The phosphor was then rinsed with water to provide a pH of 7. Finally, it was filtered and dried.

Thus, the green light emitting phosphor YsAlsGaz012:Th, with 7 mol percent of Th, was produced.
The phosphor was then used in the manufacture of a phosphor screen of an 8-inch projector tube. The
screen was manufactured by a printing-process. This phosphor screen was then aged under conditions
45 where the anode voltage was 32 kV and the anode current was 5uA/cm2. Figure 1 shows the measured
results of the aging time versus the relative brightness of the phosphor screen. In the figure, a solid square,
a solid circle, and a solid triangle, respectively, plot respective brightness of the phosphors in which x was
selected to be 0, 3, and 5, in the phosphor composition, YsAlGai-xO12:Tb of 7 mol percent of Tb,
respectively. Comparing characteristic curves 11, 12, and 13 with the prior art curves 1, 2, and 3, the graph
s0 illustrates that when Si was added to the phosphor in Example 1, the deterioration of brightness, i.e.

olectron beam burning, could be considerably reduced.

Example 2:

65 A green light emitting phosphor was made similar to the phosphor of Example 1. The phosphor without
Si was used as the basis for this example. The phosphor’s initial relative brightness was then measured
while the amount of Si added was changed. The measured results are represented in Figure 2. In Figure 2,
a solid square, a solid circle, and a solid triangle, respectively, represent relative brightness of the green
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results are represented in Figure 2. In Figure 2, a solid square, a solid
circle, and a solid triangle, respectively, represent relative brightness
of thaesgreen 3 EP O 364 888 Bl light emtting phosphors in which x was
selected to be O, 3, and 5 in conposition, [err] and 1% Th, respectively.
Figure 2 reveals that the addition of Si can prevent the initial brightness
of the green light emtting phosphors frombeing | owered. Exanple 3: A
[err] .of 7 nol percent was produced according to the nethod of Exanple 1
where? x 10-1 nol of Si was added. Figure 3 is a spectrum di agram of a
smal|l x-ray diffraction of the phosphor of this exanple and a phosphor

Wi thout Si. Characteristic curve 31 represents the phosphor of Exanple 3,
and 10 curve 32 represents the phosphor without Si. Conparing curves 31 and
32, the diagramillustrates that the change of spectrumis not observed and
al so, ®hat Si is absorbed into the phosphor. Therefore, when Si is added
thereto, Si is not deposited as Si 2, and the generation of single-phase
YAG is not affected. More specifically, Figure 4 shows the neasured results
of the inclination of a current versus brightness .
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From the results in Table 1, it is shown that when a tetravalent element is added to YsAlGas-012:Tb

55 in a molar ratio of the sum of Y and Tb ranging from 1x10~5 to 5x10™", the electron beam burning can be
effectively improved.

Therefore, since the electron beam buming can be effectively improved, the green light emitting

phosphor of the present invention can be suitably used for various kinds of display tubes and image
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Ge+, Ti", Zrigtavalpgtelemeryiép thysum of¥ond e a‘@PBbfﬁ%" HethT fo5x W vvobel das

Mol ver h~ Itn| s des VI erwertl gen Elements zu der Summe aus Y und T

Berei ch vdn Ire é‘sief '!9“5@"5%‘%"“??”5@{@“%92" clpigs & god ¢ i5f P’°‘ﬁ%f?,’ H“bﬂﬁg'ﬁ‘r'lﬂ!'h 1,

wobei s MoP® tP?f’élpP‘?‘?P'?’ fiFRiYR8P-ch von 1 x 10-5 bis 1 x 10-3 liegt. 3.

Ver f ahren Pz%m"sr@é el lung des granlichtemttierenden Leuchtstoffs nach den

Anspr | chen Cunf assend das Zugeben eines gr~nllchtemtfl erenden

Leucht st of,f sgaafnmbtkidRhdeY Iita Tb zu 40 el nem vi erwertigen
El ementy, el CI& Sindd g,:ﬁg,( A*éuch den ,me, % Aras bl Tolid Sn4+ best ehenden
G uppe ‘gewdhl tb) ¥ Vidrwe .aeﬁum WRENLS Aok lls el agor ¥ e, WRF g9 Ehve BRIMhendeh!
der Sumre aus gfupps gewdnitistn Berei ch von 1 x 10- 5 bis 5 x 10-1. 4. Ver wendung
des grunli ch\t«ﬂ:ai%'b IMIVEIRSIER de€ Vel HismenB G doeSUMMESIdE IQUAE b Im BBMEicK vdnT x
Proj ekt or r dhigenbid5 x 10~ lisgtd Leucht st of f - Anzei ger ohren hoher Helligkeit bzw.
Leucht séssar ke. Revendl catlons 1. Lum nophore 6nettant une lum bre verte
conpr enant2 keochtstoff nacteAnsprichl 1, wolsiDgizis dMolvertiigis ing Bbreichnen [1umioTr ids vena@liggiant | a
formul e Y3(Al,Ga)5012: Th; et b) un Mdnent titraval ent selectionni dans |le
groupe se 3coYquelyem gurdiderhliung desAgrlinlightemittiorgden- Loyghtstotis n&ghden Abspmilichbmdumt|2e | e
rap ort nol | eufesspndedageZugehen Gines Bripishiemittisfendan Loughtstolfs gernFramel oYa(AL.Eas Qe T BY est
{ 5% danseiren margg‘gged dElementpwejchgs gysider gus Sit*, Get*, Tit*, Zrt*, Hi** und Sn** bestehenden

Gruppe gewahit wird, in einem Molverhiitnis des vierwertigen Elements zu der Summe aus Y und Tb
im Bereich von 1 x 1075 bis 5 x 107,

4. Verwendung des griinlichtemittierenden Leuchtstoffs nach den Ansprlichen 1 und 2 flir Projektorrdhren
45 und Leuchtstoff-AnzeigerShren hoher Helligkeit bzw. _Leuchtstﬁrke.

Revendications

1. Luminophore émettant une lumigre verte comprenant :
50 a) un luminophore émettant une lumiére verte ayant la formule Yz (Al,Ga)s 012:Tb; et
b) un élément tétravalent sélectionné dans le groupe se composant de Si**, Ge**, Ti*+, Zr**, Hf** et
Sn4+’
Dans laquelle le rapport moléculaire de I'élément tétravalent sur la somme de Y et de Tb est
compris dans la plage de 1x10~5 & 5x10™".
56
2. Luminophore selon la revendication 1 dans laquelle le rapport moléculaire est compris dans la plage de
1x1075 & 1x1073,



56 2." Lum nophore selon |la revendication 1 dans |aquelle |
mol ~cul aire est conpris dans Iagﬁggg‘;g&%{l% a 1x10-3. [","T !ﬂ: mlﬁm
Bl reproduci ng apparatus of the electron beam excitation typer Ish

the present invention, when the phosphor screen of the projector tube or

t he phosploducing iappsrans dmbeeley:frombegh dxcitatidri s Aceaadiigo edpradent inentipneetren| theg ht
em tti nphophosrineen of thet ieieqinr debertr thenphesphprodisplayitebe ofehigh fyighthess yis amedoef the

pr event grderf lighinantiéngephiosnhar of terpgeseitiivantios, thepimageequalitiy cap i preventpd fom deteiiasat-

di spl ayiea Bye istre gyRodpmell eidyre dn displayeid onthe Shosohor sereerear the phosphesrRCreali s | y
i npi rigeePriiueyslvameingadoyithpleaian heams increder fiaydisplay s o) partian ¢f|an ipeget erdke RITOSRRAF

i mage, #HeepHRdy FI'E)&? RdProsrerikef tme. Fiwthormere; Hye Qieef‘d'ﬁg ing,pfogpnor of e present
Fur t her FEEen pakes ihpaseible [ dikiey 8 hobpfitionmagpmilieh isrern herefra écteenvent i on
makes |b POSSI ble to display a high-definition image which is very

benefj c In practice. Cains 10 1. Agreen light emtting phosphor

corrprl s ng\ bor € l,0g phosphor having the fornula [err] and
b) a tetra a‘ 53;, rPJ‘?oHlﬁ'a ADER 6, R5imgi ng of [err] and
[err] whe vg Eig gﬁe@ﬁme?&&l t \q Gltgss| ? Ffe+ L+l fie: éﬂrgno'f Y

and Tb ra%@émftﬁ&r%lér riftiol of the trfa&hl téﬁe ttothe d%r'iBfYar% Tbrﬁrﬁg[ Phers Rhol—0f 564 ai m
1, whereinotthe nolar ratio ranges froml x [err] to 1 x [err] 3. A nethod

for producing the green light emtting phosphor according to clains 1 and 2
conpr i s2.ngha Bhosphor aicbehinm §, wheginaiemdlargdlib ranged frdmgx pird3phenofdavi ng the fornul a
[err] to a tetraval ent el enent selected fromthe group consisting of [err]
and [ er8] A methodvivh aroducingi the gieert fight emiting\phbsphtr askadiagto tlgms 1eand (2neapiprisingand
Tb i Bt he addingye grepn fight emitting phesphdr havingbthg fdrepla [Ya(AlGa)kTha Tl tea tefravalaet elameah

| i ght emni tseleetef fsore dhehaspupaeoneisting 9t St b Qef ‘aiTits. 2r‘anit* 2nd §p**gn @) reelargptiot eiidess and
hi gh- 25 tetravaint glerpentiodheiummgh i op H‘i’@ﬁ’l‘%ﬁ"qel?b@@"1Pd9§r¥?§ﬁ§BT'Uche 1.

G Onlichtemttierender Leuchtstoff, unfassend 30

grinli cfrt B 18 hefea "E@@Eﬁ?@tﬂ??*hﬁéf:“%Ic'a'ﬂ?(tﬂﬂ"d éé?’Eﬂ'ﬂeft% B’bestﬁ?ﬂ hl?j‘ ein
vi er fer t | FEAesphomRhor JRRfay b8 aus der aus Si 4+, Ged+, Tid+, Zrd+, H'+ und
Sn+4 be ek E{‘d Gruppe gewghlt ist, wobei das Ml verhaltm s des

Vi erwer ?5 ® en%nts zZu der Sumre aus Y und Tb imBereich von 1 x 10-5 bis

5 x 10-% lérﬁﬂ&hte éer h ‘Anspruch 1, wobei das Ml verh~ltnis
i m Bggeich é L)gu ,1,53;,;,6, Y§(Alé/a§srd19ﬂ§ &Ry Zur Herstellung
des grOnl i chygmsb ﬁvbrﬁﬁe% nt'—ﬁéléﬂ&& §GsQf Sus'Ere NadlerpANART HENGH she UiieRonden
unf assend degpgslgsRRbisei nes grinlichtemtti erenden’ Lelcht st offs der For nel
Y3( Al , Ga) S8 :dhd MeNerfidinis des AbrEriaeni ESNUAIstAGRNSEhAITRRLY uketCieSeraétsvorarx aus
Si 4+, GCed+Hp-sThidlax 18 iggt. Hf 4+ und Sn4+ best ehenden G uppe gewahlt wird, in
ei nes Mol verhaltnis des vierwertigen Elements zu der Summe aus Y und Tb I m
Ber ei cha.v deuchtstoff h@chSAnkprech3, wobkiOdag Molverhiitnis im Bereich von 1 x 1075 bis 1 x 1073 liegt.

3. Veriahren zur Hersteilung des griinlichtemittierenden Leuchtstoffs nach den Ansprlichen 1 und 2,
umfassend das Zugeben eines griinlichtemittierenden Leuchtstoffs der Formel Ya(Al,Ga)sO12:Tb zu
40 einem vierwertigen Element, welches aus der aus Si**, Ge**, Titt, Zr*+, Hf** und Sn** bestehenden
Gruppe gewihlt wird, in einem Molverhiltnis des vierwertigen Elements zu der Summe aus Y und Tb

im Bereich von 1 x 1075 bis 5 x 107,

4. Verwendung des griinlichtemittierenden Leuchtstoffs nach den Ansprlichen 1 und 2 flir Projektorr&hren
45 und Leuchtstoff-Anzeigerbhren hoher Helligkeit bzw. Leuchtstéirke.

—-

Revendications

1. Luminophore émettant une lumiére verte comprenant :
50 a) un luminophore émettant une lumiére verte ayant la formule Ya(Al,Ga)s 0+12:Tb; et
b) un élément tétravalent sélectionné dans le groupe se composant de Si**, Ge**, Ti*t, Zr**, Hi*t ot
Sn4+’
Dans laquelle le rapport moléculaire de I'élément tétravalent sur la somme de Y et de Tb est
compris dans la plage de 1x10~° a 5x10™".
55
2. Luminophore selon la revendication 1 dans laquelle le rapport moléculalre est compris dans la plage de
1x10~5 & 1x1073, '



4! Verwendung des grinlichtemttierenden Leuchtstoffs na

und 2 fUr Projektorr6hren 45 Epl(mulawmtstoff Anzei geﬂmmmllmﬂglmnnm
Hel I'i gkeit bzw. Leuchtstlirke. Revendications 1. Lum nopherecenettmants ume

| um bre verte conprenant: 50 a) un lum nophore enettant une lumere
verte a&amocé@ pour pigfuire VI (uminoghoyes ingttartoune dumifyp verte e¢l@vries revergiicetiopa |t et 2

sel ect i onigempiensat Neddition giyp biminephorsrAmetiant unedumidsp verte agastla formmple Yo (Aiz Gale 012\ et
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some de ¥ eta"'ifé’"'l"ﬂ’ folé 'EH'?H? Ao I'glfmeat tavalent s laromme fig Yept de g qqmprs dagsjlay
Lunijophoﬂé’“@%%?i"?a é‘r"?é‘\)‘?andl cati on 1 dans I aquel le le rapport noleculaire
est ‘co rls 1 64,888 Bl

|11 ] | L F E : a'nmﬁ une Immere ﬁ g 5%?:9 a;reaaa?tfy é’eﬁ tgbes

| um nopho g u'fl Iv'ﬁ'fn vba??%e 'f'%’n‘)r SUMEVER |cat| ons 1 et 2
conprenant add| tion d un Ium nophmre dnettant une lum bre verte ayant la-
formul e Y3 (AI, Ga)s 012: Tb a un dl nent tdtraval ent' sdlectionnd a partir du
groupe se conposant de Si4, Ge", Tid+, Zr"+, Hf+ et Sn"+ avec un rapport
nol dculaire de |'61lnment t~travalent sur |la some de Y et de Th conpris dans
la | game de 1x10-5 A 5x10-1. 4. L'utilisation du | um nophore dnettant
une hgum bre verte selon les revendications 1 et 2 pour des tubes de

proj ection des tubes de visualisation a base de | um nophore de |umnositd
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