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NIXED GREEN- EM TTI NG PHOSPHOR AND A CATHODE RAY TUBE ADOPTI NG THE SAME
Background of the Invention The presgpty Lnvengion relates to a m xed
green-emtfing 5 phosphor and a cathode r tube (CRT) adopting the

sanme, and nore partlcularly 4; n-emttin hosphor for
enhanci ng aftergl ow ch C % dﬁ? | r a CRT
adopting the sane. ?é@ %\ ? 4 | ay devi ces

10 has been rapldly i ncreasi ng and such deV|ces have a close relation
with our daily life. In nmany cases, this w despread usage is adversely
affecting human eyes, and particularly, operators may suffer VDT (vi deo
display termnal) syndrone which is a sort of occupational disease caused
by the 15 pRaekgeeahdco¥i EWENInGéntiendi spl ay of a cathode ray tube. VDT
"syndrone is an inpaired functioning of the eyes, which is caused by
flicker, electroThgnptesenavisyertionthelatsd ey td anixdd ayr&eh- shdayidigngl y,
a great deal of research has gone into 20 dimni'shing flicker as a way
for prevent PhgspiIr syndraneathivde reayl tuld (¢RIkexk&nnhmswmassama taimal

flicker is affected by
more particularly, to a mixed green emitting phosphor for

. enhancing afterglow characteristic and diminishing fllcker and
a CRT adopting the same. |
In recent times, the prevalence of CRT display devices
10  has been rapidly increasing and such devices have a close
relation with our daily life. In many cases, this widespread
usage is adversely affecting human eyes, and particularly,
operators may suffer VDT (video dispiay terminal) syndrome
which is a sort of occupational disease caused by the
15 exteﬁsive viewing of the display of a cathode ray tube. VDT
syndrome is an impaired functioning of the eyes, which is
caused by flicker, electromagnetic waves, and other properties
of a CRT. |
Accordingly, a great deal of research has gone into
20 diminishing flicker as a way for preventing VDT syndrome. The
result of the research shows that the flickef is affected by
such factors as display size, scanning mode, afterglow and
phosphor luminance. Therefore, methods for diminishing flicker
through control of these factors can be used.
25 _ Among the methods to prevent flieker, much research has

concentrated on controlling the refresh rate and enhancing the



suth factors as display size, scanning_modef afterglow and phosphor
| um nance. Therefore, nethods for dimnishing flicker through control of
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to a nethod ToOr 1Tnprovin tergl ow character IcC O e phosphor. As.

conponents(ghéégﬁﬁppventional phosphor of a color 5 cat hode ray tube,
yttrium oxy-sulfide activated with.europium ([err]:Eu) as a red-emtting

phosphor, zinc suyld idtanrsddniad asf WHeh Wti@@ﬁlg%lhés@hdrcafaat cbabgd with
al um num (ZnS: Cu, AuAl ), zinc sulfide activated with copper and co-
activat®ed widdtddan rayn fubey: Gttt ume oy 1suldd dgr aetioatetdi wdthOeuropium

- phosphor, and zinc sulfide activated with silver and co- activated with
“chlorine (Zn&,0gS (E)) a8s aa bted-emitting phesgian, wine cwikfide aonivatede.
However, these phasphors are conponents having a short aftergl ow

char act eri stwithgeppey \and gold and co-activated with aluminum

(zZnS:Cu,Au,Al), zinc sulfide activated with copper and co-
activated with aluminum (ZnS:Cu,Al) as a mixed green-emitting

10 phosphor, and zinc sulfide activated with silver and co-
activated with chlorine (2nS:Ag,Cl) as a blue-emitting
phosphor have come into wide use. However, these phosphors are
components having a short afterglow characteristic which givés
rise to flicker. Accordingly, the need for a phosphor having

15 good afterglow characteristic has been increasing.

_Particularly, among red, green and blue-emitting

phosphors, a great_deal.of research was concentrated on
obtaining green-emitting phosphor having a long afterglow
characteristic. Because green-emitting phosphor exerts

20 influence above 60% on luminance of screen and thus it 'is easy
‘to improve afterglow characteristic all over the screen by
improving afferglow characteristic thereof.

ZnS:Cu;Au,Al and ZnS:Cu,Al have come into use as a

conventional mixed green-emitting phosphor, but both have a

25 short afterglow charécteristic; that is, a decay time of about
0.45ms. To the contrary, indium borate activated with terbium
(InBO;:Tb) and zinc silicate activated with manganese

(ZnZSiO4:Mn) are knownr._ gs__ phosphors having long afterglow and




rise to flicker. Accordingly, the need for a phosphor having 15 good
aftergl ow characteristic has been increasirf§. Particularly, anmong red,
green and bl ue-enmitting phosphors, a great deal of research was

concent r at edfomd @liollaimipuyignye e Hosmsvietrd, ngheles phosphoysngra L-g_gg]_?nj tergl ow
characteristic. Because green-emtting phosphor exerts 20 I nflT uence
above 60% O#M%m%gm%ndndhsinbe A 8agyerbmagerois ehtuseql ow
characteristic all over the screen by inproving afterglow characteristic

t her eof . ZnS¥ERIAkFOART, RYEXAY: &0ngl agsesgdeowetinee theinspracthoahtuseais .

m xed green-em tting_phosphor,. but both have a 25 short aftergl ow
characterisFP@Fw%ﬁgtr%?%rgcﬁgéay time of about 0.45nms. To the contrary,

i ndi um borate activated with terbium ([err]:Th) and zinc silicate activated
wi t h manganese (Zn2Si O4: vh) are known as phosphors having | ong aftergl ow

and 5900d g WE &% @5 ont hese phosphors are costly, exhibit poor
| um nance, aﬁ%h%F¥§§-aﬁ-§a?§§§#wﬁ88" i s caused owing to an overly long
aftergl ow tinme, ThéibbBé%%tanEhESQrE§ent invention is to provide a mixed
green-emitting phosphor having good afterglow characteristic
for diminishing flicker.
It is another object 6f the present invention to pro&ide
10 a cathode ray tube adopting the mixed green-emitting phosphor
‘of the present invention, for diminishing flicker and thus
reducing eye-fatigue. |
To accomplish the above object, there is provided
according to the present invention, a mixed green-emitting
15 phosphor comprising InBO;:Tb and one selected from ZnS:Cu,Au,Al
and ZnS:Cu,Al. | _
To accomplish the above another object, there is provided
according to the present invention, a cathode ray tube
adopting the mixed green-emitting phosphors comprising InBO;:Tb
20 and one selected from ZnS:Cu,Au,Al and 2ZnS:Cu,Al.
Preferably, the mixed green-emitting phosphor further
comprises Zn,Si0,:Mn.
Particularly, the amount of eéch mixed green-emitting
phosphor according to the present invention is preferred to be
25 40~90wt% of InBO;:Tb, with the balance being ZﬁS:Cu,Au,Al or
ZnS:Cu,Al. In the case of further comprising Zn,SiO,:Mn, the

amount of each'miked green-emitting phosphor is preferred to



somewhat restricted. 5 Summary of the Invention The object of the
present invention is to provide a m xed green-em tting phosphor havi ng good
aftergl ow ¢haracteristic for dimnighirng fl4dcker. It is another object of
the present invention to provide 10 a cathode ray tube adopting the

m xed gr eeivecHi0rBOME 3pods gnBO; oTb tand pke<Aanty b An,840, M1, dittnitdie ng
flicker and thus redUC|n eye-fatigue. To acconplish the above object,

there is pbeloase ReAHIIZRS LY fle &r€§eﬁﬂsrﬁ928%ron a mi xed
green-emtting 15 phosphor conprising [err]:Th and one sel ected from
ZnS: Cu, Au, Al and ZnS: Cu, Al. To acconplish the above anot her object, there
IS provide ccordi to.th resge i | a cat hode ray tube adoptin
‘the m xed 2 schiprion of b faht.28 nBO3: Th 20 and one P :

ZELgﬁtgg1I{?2]Z S gﬁh g?% ﬁhgm§E§1ﬁ§ éhosghgéeégbtﬂe AEs&dhXefhvention
g phos rt conpri artlcularly, t he
amountg of &%C&amu&%@tﬁ&@anb%&kuﬁg BRSSPAPAURRTOSE PESICuI AP BaAeERG!
invention is preferred to be
high luminance and InBO3.Tb having a very long afterglow time
and rather good color purity so as to.improve the afterglow
characteristic. The mixed green-emitting phosphor acéording to
: thé present invention may also contain Zn,Si0,:Mn which
10 exhibits excellent color purity and long afterglow time.
While the InBO;:Tb is difficult tﬁ'put to practical use
due to poof luminance thereof, it hés a rather good color
pufity characteristic (X=0.330, Y=0.592), a long afterglow
time, and excellent 1umiﬁosity. While 2Zn,Si0,:Mn has luminance
15 poorer than InBO;:Tb, the Zn,Si0,:Mn has é. very long afterglow
time and X-Y chromaticity coordinates (0.210, 0.700) nearly
adjacent to coofdinates (0.210, 0.710) initially determined by
' the National Television Systém Committee;.that is, nearly
ideal color purity.
20 In view of the'aforementioned'characteristics, a mixed
' green-emitting phbsphor.manufactured by suitably mixing
InBO;:Tb with one selected from ZnS:Cu,Au,Al and ZnS:Cu,Al
maintains luminance and color pﬁrity within a level suitable
to practical use. Also, the mixed green-emitting phosphor not
25 only improves lumihosity characteristics, but also can
lengthen afterglow timé to diminish flicker, compared with

only one green-emitting phosphor selected from ZnS:Cu,Au,Al



25° 40~90m % of [err]:Th, with the bal ance bei ng ZnS: Cu, Au, Al or

ZnS: Cu, Al. In the case of further conprisi [err]: M, the anobunt of each
m xed green-enitting phosphor is preferred¥o 4 be 40~80wt % of | nBO3: Tb
and 10- 30wt % of gerr Mh, with the bal ance being ZnS: Cu, Au, Al or ZnS: Cu, Al .
Det ai | ed D@%€r P al ?’Pl§hp14§eﬁ{15@j}mmmm3mn thiengreevsphor of
the present inventio s_mapufactured by m xi ng ZnS: Cu, Au, Al or

ZnS: Cu, A FRERGDE B Hoﬁﬁhpﬁaﬁgetﬁﬁdpf%?ﬂltwwwﬂF%][%llﬁ%lr@%ﬁQm gl ow
t, t he, af t er gl ow
tclhctatnr3 a(éltn gr |r 29?%’0’4'&% m?%gl &%ﬁé‘h}éﬁ?gfg’% _ﬁﬁgggﬂ%ga@éﬁﬁy n%n‘gol‘?’i’ﬁ present

I nvention y_ g{_ﬁ wCPifain [err]: M which 10 exhi bits excellent color
puri-ty and ong-afterglow tine. Wiile the InBO3:Th is difficult to put to

practscal use dF&rEQcﬁQ&i‘l&U%Hé“ﬁfxi ff&él 'ofk@?c rﬂrﬁé%ﬁ{ aqd col or
purity characteristic 330, Y=0.59 ), ong t time, and
excel | ent puarféﬁsedytowﬁell &0293&%£/h1ﬂm .|'I'HP RARGE the balance being
ZnS:Cu,Au,Al or ZnS:Cu,Al. In case of further comprising
Zn,8i0,:Mn, 40~80wt%¥ of InBO;:Tb and 10~30wt¥ of Zn,SiO,:Mn,
with the balance being ZnS:Cu,Au,Al or 2nS:Cu,Al, based upon
10 the total weight of the mixed Qreen-emitting phosphor. Here,
if the amount of InBO;:Tb or 2n,8i0,:Mn is less than the
determined range, the afterglow characteristic-enhancing
effect is slight, and if more than t';he determined range, the
adverse effect to luminance characteristic is predominant,
15  thereby imp.eding its practical use.
Each phosphor used to manufacture the mixed greén-
emitting phosphor of the present invention is prepared as
' follows N
1) Preparation of 2ZnS:Cu,Au,Al
20 . 0.048g of copper sulfate (CuSO,-5H,0) as an activator Cu
component, 0.212g of chloroauric acid (HAuCl, -4H,0) as an
activator Au component, 0.2g of aluminum fluoride (AlF;) as a
co-activator Al component, and 0.6g of ammonium iodide (NH,I)
as a flux were added to .pure water. The thus-obtained solution
25 was added to 100g of ZnS and homogeneously mixed. Thereafter,
| the mixture was fired at 1000°C for two hours in a
thermostable container under a reduc:.ng atmosphere with

sulphur, followed by wash:.ng and dry:.ng, to obtain the



15° poorer than [err]:Thb, the Zn2Si O4: Mh has a very long afterglow tine
and X-Y chromaticity coordinates (Q 210, O§00) nearly adjacent to

coordi nates (0.210, 0.710) initially determned by the National Tel evision
System Conmittee; that is, nearly ideal color purity. 20 In view of
t he af or ene#n$ oPedReiAk acteristics, a mxed green-enitting phosphor

manuf actured by suitably m xing é{e@rﬂg :Tb with one selected from

ZnS: Cu, Au, Al and? ZnBFRATRLiIRR A% 4RS 1G@hiAance and color purity within a

ot 25 only iafRRvEihenEined st el 36n FrR0eSd 45 ERe" PR nen
oo o S 4 gballdd S ond UEIARE L S/ 8 AR
Addi tignal ly; cd &g BEEhg CSRISHEHLPOSY  Qiadd1S . RERDEHs i UM iVALHN
al so contain r[e‘?r??: Mh whi ch exhi bi't's excellent célor®purity and | ong
aftergl ow tAWecomponent. ' :
3) Preparation of InBO;:Tb
3.3g of indium oxide (In,0;) and 1.5g of boric acid (H;BO;)
as starﬁing materials of InBO;, 0.121g of terbium oxide (Tb,0;)
10 as an activator Tb component and lithium tetraborate (Li,B,0,)
as a flux were homogeneously mixed and then fired at 1300° for
three hours in a thermostable container, followed by washing
and drying, to obtain the InBO;:Tb.
4) Preparation of 2n,Si0,:Mn
15 4g of zinc oxide (Zn0O), 6g of silicon dioxide (Si0,) and
0.2g of manganese sulfate (MnSO,) were homogeneously mixed and
. then fired at 1200°C for two hours, followéd by washing and
drying, to obtain the Zn,SiQ, :Mn.
Hereinbeiow, the present invention is described more
20 concretely with reference to specific examples intended to
illustrate the instant invention without limiting the scope
thereof. |
BEx 1
The mixed green-emitting phosphor' according to the
25 present invention was prepared'by mixing 30wt% of ZnS:Cu,Al
and 70wt¥ of InBO3. A screexi was manufactured using only the
thus-obtained phosphor and then luminance of the screen was |

estimated.



5. Particularly, the mxing ratio of each phosphor is preferred to
be 40~90w % of InBO3: Tb, with-the balance bdyng ZnS: Cu, Au, Al or ZnS:Cu, Al .
In case of-fyrther conprising [err]: Nh 40 80wt % of [err]:Tb and 10~30wt %

o Le“”t"otmt*&lé'g}% HE i R G gre e e T
anount of &' oS et 1855d NG Rafleh ) BRASERNS. 11bS gy

aftergIOM/c aracterlstlc en an01ng nor é tRan
determ ned Jangered Nemavais SIS téﬁd l#ﬁs“@.@c%lc A3’ aCbehkSkhmitting

predom nant, 15 t her eby |nped|ng Its .practical use. Each phosphor used
t o manuf actphiespher M Resh daeihartid,! idhienatdHity’ cobridifapesseattery@bivi On
is prepared as follows: 1) Preparation of ZnS: Cu, Au, Al 20 0. 048g of

copperSSuIfEdme(dnﬂrl@mrnnsmtxunﬁ\thansdaeemompmnens;1&a2éaganﬂ theor oauri c
acid ([err]) as an activator Au conponent, of alum num fluoride (A F3)
as a co-actfesulst Jesemihashain then qihgyung &H%d#l&ﬁ\lodlde (NH4l) as a
flux were added to pure water. The thus-obtained solution 25 .- ~was added
to 100g of zZnS &MY Efm?ﬁbe‘ﬁb&?é?]f dirxddie phosphcrelayer of a cathode ray

tube manufactured by using the mixed green-emitting phosphor
of the preSeht invention has rather good 1uminance as well as
10 a color purity characteristic (X=0.305 and Y=0.594) .near that
| of the Buropean Broadcasting Union Standard (X=0.290, ¥=0.600)
which is widely followed as the new standard with respect to
chromaticity coordinates. Therefore, the thus-manufactured
phosphor layer can be put to practical use. Additionally, it
15 has an afterglow time tWenty'times that of the phosphor layer
using only 2ZnS:Cu,Al, to thereby diminish flicker drastically,
and exhibits a good luminosity characteristic.
: Examples 2-7
As shown in Table 1, the mixed green-emitting phosphor
20 was prepared by varying the mixing ratio of each green-
emlttlng phosphor within the range of the present invention. A
~screen was manufactured us1ng only the thus- obtalned phosphor
and then luminance of the screen was estimated.
The,screén for color cathode ray tube was manufactured
25 using the thus-obtained mixed green-emitting phosphor, Y¥,02S:Eu
as a red-emitting phosphor and ZnS:Ag,Cl as a blue-emitting
phosphor. Then luminance, chromaticity coordinates, afterglow

time .and luminosity of the screen were estimated and the



the mxture was fired at 1000[err]C for two hours in a thernostable
cont ai ner under a reducing at nospheke mﬁﬁh sul phur, followed by washi ng and
drying, to obtain the ZnS: Cu, Au, Al. 2) Preparation of ZnS:Cu, A The
above-nmentioned ZnS: Cu, Al was prepared in the same manner as described in
the above Desult tiee ftwSrCuprAthd fimlfldwing Wablleut .addi ng chl oroauric acid
.lerr] as an activator Au conponent. 3) Preparation of [err]:Tb 3.3g of

i ndi um oxi de ([ & |showmd in J@gkdie Bor ithea@bover-ebthinad phasphog naterial s
~of [err], 0.121qg of terbiumoxide ([err]) 10 ~ as an activator Tb
conmponent mqﬁ%%%&%% and codor] puxity Wighinepelmpyadgeuisbable

I xed and then fired gt 1300[err] for three hours in a thernostable
?ont ai ner, FoM*@Ed B WESi ﬁgs dtgﬁey gVergbspined Phespier] nes. only

cFi)ir ggf‘gg“(gi'l rJa%rg’ e 1hhinosity AlreedriSed%! IBuE200ks ggnoieﬁé;!cﬂggn_
. the afterglow time to diminish flicker, compared with only one

green-emitting phosphor selected from ZnS:Cu,Au,Al and
ZnS:Cu,Al without InBO,:Tb. |

10 The screen for cathode ray tube was prepared in the same
manner as described in Example 1 except that a single phosphor
alone was used as a green-emitting phbsphor component. And
each characteristic was estimated and the result is shown in
the following Tablell. As shown in Table 1, since one or more

15 - of the thus-estimated characteristics were extremely poor, its
practical use is impeded..

Here, in the case of using ZnS:Cﬁ,Al or ZnS:Cu,Au,Al
alone, the screen exhibits good luminance but has a very short
afterglow time (the major cause of flicker) and has a poor

20 luminosity characteristic. _

In the case of using .Irl1303 or 2n,Si0, alone, the
luminosity characteristic is excellent. However, .since the
afterglow time is very long and luminance is not good, its
practical use is impeded.

25 As mentioned above, the mixed green-emitting phosphor
according to the present invention is manufactured by mixing

InBO;:Tb with one selected from ZnS:Cu,Au,Al and ZnS:Cu,Al,

optionally with Zn,SiQ,:Mn in the predetermined ratio.



0.2g of manganese sulfate (MhSO4) were honpgeneously m xed and then fired
at 1200[err]C for two hours, followed by washing and drying, to obtain the
[err]:Mn. Hereinbelow the present inventiogyis described nore 20
concretely with reference to specifi’c”exanpts intended to illustrate the
instant invention without limting the scope thereof. Exanple 1 The m xed
gr een- em t tAcepydiogllior the eidied) greenrend® tingp phoephorrnaenbirdangato
prepared by m xing 30w % of ZnS: Cu, Al and_ 70wt % of I nBG3. A screen_was
manuf act ur dehe PrREeRt \invantion nak A0 hasogerdr lumananes AR AGASE of
t he screen was, esti nat ed. 7 The, screen for caolor cathode ray tube was
nmanuf act ur w%mdw%&%&%%&éﬁ%@&% agd- _gHF‘t"PPﬁ@tKhosphor ,
[err]:Eu as_.a red-em tting phosphor and ZnS: Ag,d as a blue-emtting
phosphor. ﬁ*’@ﬁ‘ﬂ’rﬁ c,sg‘chr omaticity coordinates, afterglow



5¢time and lum nosity of the screen were egtpmated and the result descri bed
in the followng Table 1. As shown i n “Tabl , the phosphor |ayer of a

cat hode ray tube manufactured by using the mxed green_el emtting phosphor of
t he present |nent on as ratjher T Jhs 10 a col or

purity charactdri d. 305 and |y=q tiht| # ¢ he Eur opean

Br oadcasti ng Ui oria St a Owgr |0 (s, 'dely fol |l owed as
l !
t he new standafd Wt h reggt 8o 6. Therefore, the
t hus- manuf actu Bhospgh8t B tuse. Additionally,
it 15 has ar et hosphor | ayer
using only Znsiio eh Irastirally, and exhibits
a good | um nosilt charctr| jticl Hxanpl gs 2} 7 |A hd n Table 1, the
m xed green- emtg %@p ophar] 80 « | WS --.\-oq a&y ng the m xi ng
rati o of each raemve otfi Mg ﬁ'h(o§'hor wi It ®i ngthe freno® | \- t he present
I nvention. A sr en was mgnuflactjurdd using anl y t he thus obt ai ned phosphor
and then | um ngnce (j’r thhe screég g/gs <L neted.| Lhe scae n for color
cat hode ray tul ’b\g mena gt uded=A53 | aus Ringtet h& |t BulsSo ta| ned m xed
green-enitting p'ﬂogph’dr,“! S35 etz Thell I B Dl B sl ! ;
i . OI0Cjojojojojojoiolo
EE
| “"U
| g;.. wvwleld{clolajulalojolo
| © 0 Old|lojaja]lalvolals]lala]-
R EELI B MBI R B R I R R
’ o ojlo|jojo|]olo|ojolo}jole
| @ o|lalw|ec|w]lo]|8ld]lw]le 2 =
1 2 Aiglala|lolala]a 8181~ 5 g,
t Q ~~ Fas | opd
I & oe o ~
| opd Q
| @ Ey Q 9]
} g < Njoj~]OlmI~I N oclo| ™ Q (o] e Y] =
'_,, Lo J B B B B - B e herd lDl ,g :g g
\ 0 2 B
-t Q ~ g
£ < 3
r~ ol o b4
e o ofo o S o o -
© n| - 0 = cu < o
& g - & -rd
N S0~ o
' _ 48 > -
QM g
| gu o -
‘ 2 PO ~ :
Q & [~ L
‘!"l .. (=] s 9 - o]
) ntolojolojolo]o o [ -
| CQlec]lojerjo|lvjo] A — 0+ o <
Y a Hel & £
o | A o® o o
| S o ~ ~
R B i R -
‘ ¥ | Al g
ot wa o o
| g ololojolo]e =4 #3 & ¥
! 4 ~ M E IR I S ¥T T >
| o 2 NN o 0
|2 | 8 53 A 0
i w PP o o
i Q O o
g s © P 0
‘ [N ~ G A o ¥
! < 53 ~ ©
v o e > Q
2 g@ X o £
- o ° Eg m N o
= <9 eg © o *
a 88 u .~ @
7 O8N S = E
g V0OV O <« -
gsau A A P
- goo .. ::: .o Sy
ial BN Bl B A<M ° 0 o
. L * L g g g 8
THEHE B
ol o
g|8[8|8f = ¢+ x -
—




as a red-enmtting phosphor and ZnS: Ag, d as a bl ue- emtt|
| um nance, chromaticity coordinates, afterqgl ow tinme and ﬂmﬂ “ n]
screen were estinated and the result_,l,s in the Lngn

As shown in Table 1, the above-obtai ned phosSp or mai nt ai ns | um nance and
color purity within a level suitable to practical use. Also, the

above- obt aithad pBosphimedoisonly 5 | nproves the lumnosity.

characteristic, but also can I engthen the afterglow tine to dimnish
flicker, conparéd Hi nixedl grees-egnberingiphosnhqiheaymsisidsice dnB@,t Fonand
ZnS: Cu, Au Al and_ZnS: Cu, Al without [err]:Th. Conparative Exarrpl es 1-4 10
The screenoR6r SeheREEE £Ry™: Hhe %%‘-‘@r%‘%ﬁ’eﬁfqug tqfe ZHCUrdihdl and

descri bed ? I.Eébngie 1 except that a single phosphor al one was used as a
green-emt Pﬁg phor conponent. And each characteristic was estinmated

o L8 oS!t 2 R0ReNkUEN! QRLOIED Bkl AT.ANANE b TS
extremely pR@teih!Bhe amount of said InBO;:Tb is 40~90wt% based upon the
total weight of said mixed green-emitting phosphor.

3. A mixed green-emitting phosphor according to claim 1,
further comprising a Zn,SiO,:Mn. .

10 4. A mixed green-emitting phosphor according to claim 3,
wherein the amount of said InBO;:Tb and said 2n,SiO, are
40~80wt%¥ and 10~30wt%, respectively,-. based upon the total
weight of said thixed green-emitting phosphor.

5. A cathode ray tube adopting a mixed green-emitting

15 phosphor which comprises InBO;:Tb and one selected from the
group consisting of 2nS:Cu,Au,Al and ZnS:Cu,Al.

6. A cathode tay tube according to claim 5, wherein the
amoﬁn-t of said InBO;:Tb is 40~90wt¥% based upon the total weight
of said mixed green-emitting phosphor.

20 7. A cathode ray tube according to claim 5, wherein said
mixed phosphor further comprises a Zn,SiQ,:Mn.

8. A cathode ray tube according to claim 7, wherein the
amount of said InBO;:Tb and said Zn,SiO, are 40~80wt% and
10~30wt%, respectively, based upon the total weight of said

25 mixed green-emitting phosphor.
_._————’—’-_{_'_‘-_-—_'_’-
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practical use is inpeded. Here, in the case of using ZnS:
ZnS: Cu, Au, Al al one, the screen exhibits d um nance b
aftergl ow-ti ne (the mjor cause of” f’chkig and has a pod
characteristic. In the case of using [err] or [err] alone, the Ium n03|ty

char act er | 3sEragt g0fthanInventdQdr since the aftergl owtineis very | ong

and | um nance i S not ood its ractl c eded 25
menti oned aboveh BiESS FESRT S tmst%%rﬂg “FF&dc b EXig on
i nvention ed b b f
ZnS: Cu, Au, ;Psga%ﬁé{%? Syeolrgt eﬁgl I? P% g‘édé?erm ned

t j t th
b esent  Sptesaadichye fﬁé’f"‘ 9[6&%%%%'*%% pur!?%&sﬂ%ﬂ% so
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[err] 1 7 MAR 1997 REVI SED CLAIM5 What is claimed is: 1
green-emtting phosphor conprising: (i) [err]:Th; (ii) A
phosphor selected fromthe group consisting of ZnS: Cu, Au,
AL; and (iii) Zn2Si O4: Mh, wherein the anmounts of | nBO3: TH
40-80 wt % and 10- 30 Wt % respectively, based upon the t d

m xed green- emtting phosphor. 2. A cathode ray t

REPLACENENT, §HERY
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ube adopting

m xed green-em tting phosphor, wherein %%e m xed green-em

ey —tadaaaualaa
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conprises: (i) al MBBDIRREEN-EMITTING PHOSPHOR AND A CATHODE RAY

TUBE _ADOPTING THE SAME

A mixed green-emitting phosphor is manufactured by mixing

InBOs:Tb and one selected from ZnS:Cu,Au,Al and ZnS:Cu,Al,

optionally with Zn,SiQ,:Mn. A cathode ray tube adopting the

mixed green-emitting phosphor not only has good luminance and

color purity, but also enhanced afterglow and luminosity

characteristics.




(ii)- Agreen-emtting phosphor selected fromthe group consisting of

ZnS: Cu, Au,

of [err]:Tb and [err] are 40-80 w % and 10- 30 wt % respe
upon the total weight of the mxed green-jqemtting phospho

Whatie claimedis ) 0B VR
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Al and ZnS:Cu, AL; and (iii) . Zn2Si O4: Mh, wher

REVEACEVBAGESRRT |

17 MAR 1997

REVISED CLAIMS

A mixed green-emitting phosphor comprising:
(i) InBOsTb;

(i) A green-emitting phosphor selected from the group consisting
of ZnS:Cu, Au, Al and ZnS:Cu, AL; and

(iii) = Zn:SiOuMn,
wherein the amounts of InBOs:Tb and Zn,SiO4are 40-80 wt % and 10-

30 wt % respectively, based upon the total weight of the mixed green-
emitting phosphor.

A cathode ray tube adopting a mixed green-emitting phosphor,
wherein the mixed green-emitting phosphor comprises:
@) InBOx:Th;

(i) A green-emitting phosphor selected from the group consisting
of ZnS:Cu, Au, Al and ZnS:Cu, AL; and

(iii) ZnSiOxMn,
wherein the amounts of InBOs:Tb and Zn,SiO4are 40-80 wt % and 10-

30 wt % respectively, based upon the total weight of the mixed green-
emitting phosphor.



