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DESCRI PTI ON NI TRI DE PHOSPHOR AND PRODUCTI ON PROCESS
THERECF, AND LIGHT EM TTI NG DEVI CE 5 TECHNI CAL FI ELD
The present invention relates to an illum nation such

as a light emtting. device, a fluorescent |anp and

the like, and relates to a display, a back light for
liquid crystal and the IDESGRIRRION used for a

sem conductor 10 light emtting -elenent, and
specifically relates to a nitride phosphor which is
used for the light emtting device. BACKGROUND OF THE

| N\VENNITREDEI BEEOSRHORNANI2\RRODISCAFON PROCESS THEREOF,
sem conductor light enmitting elenent 15 has

ANTRDIGHEE BMEITING DEVECRI! | size, has good

el ectrical efficiency and can emt a bright color,

and there is no fear of burning out an electric bulb
because the light source is a sem conductor elenment.
TOCHNICAILLFIEED characteristics-that it is excellent
ininitial driving property and tough in vibration

and t Mehd pp&denitiinfeffioanredifes! o 11hgmiZ&tibursulebras 4 dight
the light emtting device using a sem conductor |ight
afittingh@ede e Muorb st lagnprevdltbedikd drdbélages té alisplay, a
device which has a light emtting color which is

B dif leFenforf i @idt &5 stalohh d @he 1he Whedl iewsdd Forda semiconductor

el enent by carrying out a wavel ength conversion of the

1Kt éanttod g ehen est b Beletifieally irghite €80 bimitgidel whiedphor which
by a phosphor, and by m xing said 25

i%aMelgogthe tihtathftidg @bvicand- no wavel engt h- convert ed

light to be emtted. Specifically, the |ight :
emtting device which emits light in a white color can

be used in wide fields such as a general illumnation,

. RACKPROURTHOF trank INVERNTION |iquid crystal, by the

constitution. In the white color |ight emtting '
devi CeA lighbleweittinghle @ ukintPa semiconductor light emitting element

has advantages that it is a small size, has good éleétrical efficiency and can
emit a bright color, and there is no fear of burning out an electric bulb
because the ]ight source is a semiconductor élement. Further, it has |
characteristics that it is excellent in initial driving prOperty and tough in |
v-ibrat_ion and the rebetition’ of on-off lighting.

‘Further, for the light _emitting. device using a semiconductor light
emitting element, there is developed a lighf émitting device which has a
light emitting color which is different from the light of th_e light emitﬁng

element by carrying out a wavelength conversion of the portion of the

-semiconductor light emitting element by a phosphor, and by mixing said

wavelength-converted light and no wavelength-convei‘ted light to be emitted.
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5 elenment -using an InGaN-base material is used as a
light emtting elenent, a YAG base phosphor which is
represented by the conposition formula of (Y,

&) 3(Al, Ga)5012 is used as a phosphor, and a white
light emtting color is obtained by the theory of

S%@Eﬁcaﬂ'yxﬂi’é ﬁgﬂgregllyﬁé gﬂhgom 1 + Yhifth (2hit0 llfr%xt 1:ng£“iv}{1te color can

whi ch was di s t emtti

bEMskhgd \Jv%litet 181 {0059 chg fdeéé_gﬁiufnﬁnhﬁoﬂ' ﬁcdlggﬁsrgand a back

out si de er repetition or Lloglandl c rn
t
e oy, e, o " exci tat Cor
I
F?;Lf%ﬁ%grﬁ&%?aw%ﬁ%@ﬁﬁéﬁégﬁ%ha‘@ﬁs %%&mg
T80 45 88 LRG58l s e R X S mitting clment,

aeﬁlé‘rtﬂdgg ;ﬂ?&@p?l%rhv@ﬁlchdﬁfr%grés I{(}?at rrg%e 8{)%1)5 Itfulgne ﬁ(?rdﬂula of (Y,

mponent scence

RO BB A 0 YL, S B
oDRHELY peARCOREIL 2Bl ) %turrgrifﬁo@kg, WY Cgﬁgmer blue light
VIS MY e bl O
RSB IS-To rricn
PRI IR G
e . T

AP L T
Wﬁnﬁeeéﬂqﬁébygﬁbﬁhfgb%g: 2: ﬁgef gr cgﬁcggs!' onal phosphor

A S TG SR cones
dé%s%{a' AReictufe ﬁe?f ?@pﬂ%%fé%ﬁ‘#%?@é%c'yﬁ PIOF temperature
isTEh18ha JUTRRSYES d Geligh avidg 16“v’avvc%1<'>re{‘e tJ‘er io‘BQpérty
which is deficient in red is obtained.

'Namely, a conventional light emitting device which emits white light
can hardly obtain a long wavelength side luminance at a visible light region,
therefore it has been a light emitting device which exhibits a slightly bluish
white color. On the contrary, there has been strongly required a light
emitting device which exhibits a slightly reddish warm color-base white
color, in the illumination for a window display, illumination for a medical

spot and the like. Further, there has been strongly required a light
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of a reddish conponent is dark. Accordingly, it is
required that a red color region has higher

bri ght ness so that eyes feel the sane |evel brightness

as a green region and a blue region. 10 Under these

ci rcunstances, in the panphlet of International Open
ehaittinle dNGA0d 60 2xhithies a whitdi soibosddclnis MEBifyNEumian eyes
nitride phosphor (wherein Mis at |east one. of

atlkabhr e@ahhel 88ired Buldt cdlegsdls@ €hregéeskall 0N agiopup of
Ca, Sr, Ba and Zn. z = (2/3)x .+ (4/3)y) which

i ncr eﬁ@«deﬁef e¢hceCH H&W&Iﬁomﬂl pResHdrsafitddr&ldish light has
conventional phosphor. 15 However, the nitride :

16WasBldn o &hlseaas) hBak hﬁraaﬂsmtetb Hfie HgHtennratdtoinhnd low
Open Pat ent No.01/40403 obtains a slightly reddish

c‘l’i’éhilﬁal SR Gh ekn@MstaBi®iticdX AWRhBilitYYis Gt derfla?8, t’ﬂéﬂéf@re it is

lue I'i ght emitting diode, but the inprovement of

ﬂbrt';ﬁ]%ﬂ%ﬁﬁ Ifseldur tHEthe £ M@ eyddfeBPthattthe wave length region
convent i onal phosphor enitting red I'ight has

of RAFEHIH S RondfdrRhlt 1§ IIBRRY PRMSEM Yy, BN réfdikad \thgt @tred color
to blue light excitation and i nadequate durability,

rePRIFHAS Bibhel BrigBin8PES L byed Rl théeamelieRsl ¥ri httness asa
IS the first purpose of the priesent invention to so

rB6n 38RVAT JRAd PRRAJYiGR! ems and to provide a phosphor

containing a conparatively rmuch red conponent and

havi nqyRighthdGir&ith5id t@s2m ehE babfiN¥t of' ![ﬂférnatmnal Open’
bri ghtness and further high durability; and

Ipit%ﬁUg\% @'T/40?4(f3r ‘Eﬁ id BRERR (ad N, RN, Eh ﬂﬁrﬂi@ hosphor

secon pur pose of the pr esent |nvent| on to pr ovi

l%li Mmidh gea%%\b'nl%eof"ﬁlk%ﬂ EARhSHbEals S9db s g@é@ﬂed from a

ase te co [1ght and can emt [ight

' #@}}ébrlﬁ‘ ¢SS LBLLNBEIES ”(9/395;0@@{/9)&) whidhSHeBIRE Hred

NVENTI ON' In order to solve the above-nenti oned

&ﬁnﬁhﬁ%bﬁﬁntﬁ@&ﬁi@nt{&iaﬂtﬁﬁs@ﬁo}he present

|nvent|on 'S nitri phosphor (base nitride
However, the nitride phosphor disclosed in the pamphlet of

International Open Patent No0.01/40403 obtains a slightly reddish white
color light, for examble, by combination with a biue ]ight emitting diode, but
the improvement of brightness is further required. |

Furthér, a conv‘enﬁonal phosphdr emittinlgr red light has inadequate
efficiency caused ‘by near ultra violet to blue light excitation and inadequate
durability, therefore it is not practically used.

Accordingly, it is the first purpose of the present invention to solve
the above-mentioned problems and to provide a phosphor containing a
comparatively much red compdnent and having high light emitting

efficiency, high brightness and further high durability; and a production
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phosphor) which is represented by the general fornula
LXMYN((213) x+(4/3)Y): R 10 or -

LXMYO2N( (2/3) x+(4,9%)Y.(2,3)z): R (wherein L is at |east

one or nore selected fromthe Goup Il El enents

consisting of My, Ca, Sr, Ba and Zn, Mis at | east

mreess thereef.sel ected fromthe Goup |V Elenents in .

which Si is essential anobng C, Si and Ge, and Ris at

| east Funther, itos ¢heaskeeahégufrpose of tiee passerngantvention to provide
el enents in which Eu is essential .anong Y, La, Ce, Pr,
a\tight enfttinkEudevicce wHich Byn ddait fedddsid wiarn) cokrtbase white color
absorbs at | east the portion of -light having the
lightsan 8 canranaitcligiet hpenig tite col owiren Besinggatopwatsel engt h

is 500nmor less and emits |light having the second

| um nescence spectrum which has at |east one or nore

of peaks at a range of 520 to 780nm and further
PIHCROBURROF THEINVENTEOMNfter, referred to as

different elenents) 20 below Nanely, the first

nitride @hksoaolvetias allol e nibietiphed prbblieRvs thieaiittisle
characterized in further containing at |east one or

piysphol Widtedronthe plaprbtisveetiectiod rfiu;ﬂﬂetﬂ‘tm?hw Mbhse nitride
El ement consisting of Li, Na, K Rb and GCs. 25 The
phidsphor) Whidk i hesrzentsd byahRi gidher AEfdPIOMIR Tx My BAIx+wan R
consisting 4 of Li, Na, K Rb and Cs has a higher

drUMeOGBNG A & bived $HTY (WhesSfPBiS 80Neashidrde ér M drei #ected
phosphor not containing the Goup | Elenment. This is

f@@ﬂxst'Iﬂa?GQdu?l@ Blemdte cohaseniest M) €h, 80 Bh An&lIBITENItis at

works as a flux during synthesis and then the Goup |

16h&iTERé ovith 6t yaekRd f5nd tite Grdup TVERI&henbeinRich Si is
phosphor particles, or the |lum nescence itself of the

d3BesHAbam e el ¢ anidGebbha® beaausatide & slkelselected from
El enent is scattered during its production steps.

theridierearthel@nehtshe wiiiah® eis 8§sctfaltithbh 867, La, Ce, Pr, Nd,
phosphor can be. controlled by containing the Goup |

SheMRNIGA T hByNHo! FieanPNRASHRRNG aB&HrbYritNesst t€portion of
second nitride phosphor related to the present
light having the first luminescence spectrum in which a peak wave length is
500nm or less and emits li.ght having the second luminescence spectrum
which has at least one or more of peaks at a range of 520 to 780nm; and
further contains the elements (hereinafter, referred to as different elements)
below.

‘Namely, the first nitride phosphor related to the present invention is '
characterized in further containing at least one or more of different
elements selected from the Group I Element consisting of Li, Na, K, Rb and

Cs.

The first nitride phosphor containing the Group I Element consisting
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invention i.s characterized in further containing at

| east one or nore of elenents selected fromthe G oup

V El ement consisting of V, Nb and Ta, the G oup VI

El ement consisting of &, Mo and W the G oup VII

El ement _consisti ng of Re and _the G oup VI| I Elenent

ebhdi Ney Ky Bl apd Cebas|a higher Ipminescencesfficncyiin earaparison
above- nentioned base nitr.i de phosphor. Wen the second

- nth jadel tpideanesp hos natepnitaining thedaegnp { Mlemensn s is

which the Goup V Elenent, the Goup VI_ El enent, the

cposigeved berawemthe ahove e engsl G1rpup g Bleapen tywpeks as a flux

added. is conpared with_a nitride_phosphor to whi ch

dnatee syethests anddhesttheddueeur { Femendriuhinht wotkedas the flux

phosphor has an effect ca{)abl e of shortening '

gKistp Jledweer phrosphor pastiglesepe fbalvminascegicagdtself of the

brightness. Hereat, it is preferable that the Goup V

phesphor is herdiydupihitedbesense theGrenpupEigmenst insoattered

and the Goup VIIl Elenent which are different from

dheing emroductionaitepsl | Further, tivoparticke diemeeteniof thdaitride

phosphor conposition are 100ppm or | ess based on 25

phespkoypan bk donérdlehbytcontoming the GrouphkElement in the nitride

above-nmentioned nitride 5 phosphor conposition. This
pbobphexise the Group V El enment, the Goup VI El ement,

the Group VIl El enent and the Group VII1 Elenent are

ki | | er Fuathenpthe seedn binifmde phesphon redstehteth présent

present nitride phosphor. therefore they are

predmiabiycharantedzed in Hertharsiogdaniing aleashondor there of

5 contrary, since C, N and the |like have an effect

elersbwts saiecty dafirony gimﬁroupab tiledenpconsistingvel ¥l Nbensd Ta the

ppm may be contained. Further, in the first nitride

firowp ol Eleroent tonsispimef of @bl Motarat W, ¢herfriup Wl Bhement

are different fromthe elenents contained in the

atosietimgrfi Bm ed dithecGnowp iVdEL Bhesphb consistibgoddpen Go, Ir, Ni, Pd,

| ess based on the 10 wei ght of the el enents contained

Pt antteRabov shemboveneentianed hiase indtridp pdshbor. Wien

they are within this range, high brightness can be

kept' Whidretheljsasdrdpitridé pbesmnerglatyktd tlespréteat invention to

| um nescence properties in

which the Group V Element, the Group VI Element, the Group VII Element

and the Group VIII Element were added is compared with a nitride
phosphor to Wh_ich those elements are not added, the second nitride
phasphor has an effect capable of shortening afterglow. Further, these
elements can adjust brightness. Heréat, it is preferable that the Group V
Element, the Group VI Element, the Group VII Elemént and the Group VIII

Element which are different from the elements contained in the

_ above-mentioned nitride phosphor composition are 100ppm or less based on

the weight of the elements contained in the above-mentioned nitride
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the specification are color tone, brightness,

afterglow, |ight output property for excitation
intensity, |lum nescence efficiency and the like. 15
Further, elenments (the second different el ements)

which are different fromthe above-nentioned L, the
phbspieomeurhposieibny This isdieouasethe iGaroeg U, E]letreant the Group VI
above-nentioned N and t he above-nentioned. R may be
Elemneat gk Grotp VAEleararstrdnd tkee Crasp WIiHrEldement are killer
phosphor, other than at |east one or nore of elenents
ebeeh@ctseit Hibitin ¢ ke Qimipedcenkce wé the pavsest nitgide2thedphor .
Li, Na, K, Rb and Cs, the G oup V El enent consisting
t]@ére‘ford\the@ndrér preibb@bl@f reupondd tJ theontddest atsysgeraf  To the
C, Mo and W the Goup VII Elenent consisting of Re
c@ﬂﬁ‘a&ﬁ%iﬁ:&@ @z, WildnHlestHRE leonsas eiffegt of skextefing hfterglow,
Ni, Pd, Pt and Ru, or together with those el enents. -

abbet olnﬂprﬁ&om@%ﬂmren\wm hay bepdegaiiall by the
general fornmula 25 LxMYN( (2, 3)x+(4 3)Y): R or

Lx MYOr e f12eh3 1ot thé fky niéide Bhobphér fod)iit id peefpluifphbrat

6 which enits Ii ght having the second | um nescence

eFEEH fsUiPhYdH Ghe aFer®entesin thavélehiidkitontaidedahl the t 0
red region and the Iike when light having the first

abbVe- &?@&ﬁ@ﬁ@d $RSE i 41ABheSphés afe NOBBpYAVE: 1ds6MalsBd@n the
an ultra violet to blue region is irradiated. The

weigh 166 66 6Rerh 8 & &t i i h & abbo-aeeh tiyn6PPhSE Ritidde
the second different elenent in said nitride phosphor,

pWoEﬁ‘Hé&t CIWa fby AREwEHiAthi & Pengd NEighi i EhEh 28 @2RNBE kept

havi ng desired brightness can be prOV|ded t her eby.

witild B8JustidiE1 AR HSIceBBE pobp ditfes. DTN IS SedeaAcdBroperties in
easily carried out. The above-nentioned different

tRL %?E&Ec@%nt e 836 B6h i & Bitss 1 8fter gleRNlighR b ulBut property

contained in raw material s when the above-menti oned

f&aéfcltém&ﬁ hHﬁ‘er&‘ﬂ%é PR bSceBl 8 REA &N cf R i HRE,

phosphor havi ng sired brightness can be provided -
ther eMhrthéf, @3086htY G helscibiRl Bffet WSl et drits) @Rich are

el ements and the second different el ement remain in

difrer RIS OROh &hb 6V e- iR AL L.O%he Qbo{ﬁ@'ﬁnelﬁ%ﬁé@M thehe
adj ust ment of the brightness can

above-mentioned O, the above- mentioned N and the above-mentioned R may
be contained in the above-mentioned base nitride phosphor, other than at -
least one or more of elements selected from the Gr.ouﬁ I Element céns—isting’
of Li, Na, K, Rb and Cs, the Group V Element.consisting of V, Nb and Ta,
the Grouﬁ VI Element consisting of Cr, Mo and W, the Group VII Element
consisting of Re and the Group VIII Element consisting of Fe, Co, Ir, Ni, Pd,
Pt and Ru, or together with those elements.

The nitride phosphor which is represented by the general formula

LxMyNemx+@3)v)-R or LxMyOzN(emx+4av-(2:3)2) R is a nitride phosphor
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15 easily carried out. Furthernore, the adjustnent of
the brightness can be <carried out by controlling the
ki nds and contents of the above-nentioned. different
el ements or the second different elenents in the raw
materials of the nitride phosphor of the present
whithesii tyligh bhaekami esecindhtmimescante spgectroal sihich has a
nitride, silicon nitride, europiumoxide or europium
petl wade.le2gtlut ahesllow e rpdriebiaatandrthetlike stharhbghahaving
materials can be abbreviated when " the contents of
theafittUsingineeesi @ sdcthumr whédnhaks mepeak wae leagth at an ultra
materials are within the range capable of realizing
vibhe ibleetiegtod wirpadiaede ThHohaninesenasintdmsity can be
sinplification of the production step can be designed.
clﬁ#féé?leby cBapAamE the edoehd differdiet eleppdrteh sl Fitride phosphor
exanpl e, as the second different el enent, there may be
with@Ri ichlan@sh 2th eallr tode. oOrTh®hetride ﬁhemﬁhsmgcdadred
fromthe oup I Elenent consisting of Cu, Ag and Au,

biiBR 4R bé Eﬁbﬁr&%ﬂtﬂf&e}syst Fogtlodr, Bhe aﬂJust(ﬁaemmdf tie
the Group I'V Element consisting of Ti, Zr, Hf, Sn and

blpghtﬁ&fs céﬁae@amglcam@u &onsi sting of P, Sb and Bi,
and the Goup VI Elenent 5 consisting of S. The

adj USTHE R o9t rhB8tibh bAMifes6n Péleltn s thetseisled different
phosphor can be carried out by these el enents.

el%%éﬁ?ﬁmay%e céhtaiFfed iR raRdmdtBeiald ke esthkebovdingntioned base-
brightneSs while adjusting the brightness. Further,

nf’chdé:ﬁm)@ﬂHorqf fﬁﬂasaa@&v eTHRN iteideth IsRphios }mvﬁﬁgrdamred

enent I's preferably 1000ppm or lI'ess. The adj ust nent

bﬁ hftﬁsssl&ﬂ Bﬁ‘g}%%ﬁléifeﬁﬁeﬁ&éﬁﬁec%% sewhathdythose different .
rried out ther, when the above- nenti oned

eﬁ'nflér?t,rseé}{d ¢h £ 9B&Yn PHiffR e BREnt FehfAhant t1R) $HBHPh dSafter

contained in.the raw materi als when the

?ﬁg&&% ﬂﬁptdrcﬁlﬁd ASQh BE hielRdRROBRAE of ithe Mraflineds can be

y are preferably contained in the raw materials at

1% ?g?ne& oﬁﬁoomﬂﬂérﬁgfé th@heukha¥nd of 2he b\iﬁgﬁﬂn@ss can be-
nge, e nitride phosphor "havi ng desired
cﬂﬁ@@%ﬂ%%%r &%@r&ﬁngpﬂﬁvkﬂﬁﬁ and contents of the above- mentmned
different elements or the second different elements in the réw materials of
the nitride phosphor of the present invention, for example, strontium
nitride, calcium nitride, sﬂicon nitride, europium oxide or europium nitride.
Further, the purifiéation step of the raw materials can be abbreviated when
the contents of \.zariou's elements which are contained in the raw materials
are within the range capable of realizing the objective luminescence
properties, and the simpliﬁcation. of the production step can be desigfled.

Further, economic products can be supplied.

For example, as the second different element, there may be
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The firing step at preparing the above-mentioned base
nitride phosphor is preferably carried out under

reductive atnosphere. Because the scattering of

unnecessary el ements contained is accel erated by

firing in 20 reductive atnosphere and the inprovenent

coh thinednetsieast enboir ghdreeselearenthsebanted Ecbrauhe Gheup I

first production process of the nitride phosphor of

Eleen qartesesistin g v G, dig asd dhgrithet@rdwgellli Bl enped tuebrigsting of B,
the first step which mxes in a wet process the oxide

A G aRdiTas the Geapt]VOikementeoasiseingodfeT, ZrpHfl Ba and Pb, the

rare 25 earth elenment in which Eu is essential anong

GroupV ERmdlit cdidisting oElP, Sboand Bi,Tond e GHoupEVI Eldment

Lu.) with a conpound in which there are contained at '
doagidtimgnef 81 Mhlecadiisthentnf $he dhkRditadss bDthé baséndtide

| Element consisting  of Li, Na, K Rb, Cs, Cu, Ag and :
pAosphle ceh Bedcdrrle Ebetbitthes@ sleshéitg. OfFBitheAlAl, B @AdIn and
In, the Goup IV Elenent consisting of Ti, Zr, Hf, Sn
taedilRbcai keep h@EH hiigh tHleeFBRyHil€ abfitidgneth®brighthless.Ta,

P, Sb and Bi, the Goup VI Elenent consisting of Cr,

Mo, Wranghér, thBeoStenpofite £berehientinidsiddda dodiffeRnt
and the Goup VIIl Elenent consisting of Fe, Co, Ir,

eemeRdis PrefAngbIfu1000gmsadess STRE a@l&uéﬂxﬁélﬂﬂof fiee

m xture obtained by the first step; the third step in

1uhiiaBsédiRePreperEedbhriveeshdily édi@ictes@d step i s m xed

with at |east 10 any one of the nitride of L (L has at -
| east Fn¢her, wikée tﬁ@la%b@dnéﬁﬁah&@ajff@e@muéineﬁlt%feﬂhtelwsecond

consisting of My, Ca, Sr, Ba and Zn), the nitride of

dffdred elemidnias RonbhibMdiastad rdwavhtedNi8s Whe®tRe

selected fromthe Goup IV Elenment in which Si is
BPYBhbAti oAER M sEniflidaphoSBhor aNPrddie Ok a8t PefRirably
firing the mxture obtained fromthe third step in _
chAbhigledia merwlﬂemﬁal&%twﬁaxggé 6f 060 RIRBRIIdesSaY Wien they
hi gh brightness can be provided thereby. . Further, the |
aRblwitHeh PROSRNLE, fhavhitg déash 6pthor HHVIES GRBARd brightn‘ess can be
properties can be provided by the el ements added. It _
proviled erable that at |east either of the

above-nenti oned second -

The ﬁring step at preparing the above-mentioned base nitride

- phosphor is preferably carried out under reductive atmosphere. Because

the scattering of unnecessary elements contained is accelerated by firing in
reductive atmosphere and the impr'ovement pf luminescence brightness can
be carried out. | _

The first production process of the nitride phosphor of the present
invention is chafact-erized in including the first step which mixes in a wet
process the oxide of R (R has at least one or more selected from the raie

earth element in which Eu is essential among Y, La, Ce, Pr, Nd, Sm, Eu, Gd,
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step and the above-nentioned fourth step carries out
firing using a 20 crucible and / or a furnace materi al
in which there are contained at | east one or nore. of
el ements selected fromthe Goup | Elenment consisting
of Li, Na, K Rb, Cs, Cu, Ag and Au, the Goup III

'IEJ R H o CERA S LAY \thhE’a ceﬂnpo@ﬁd ian@hich thée Sotthtavned at
El'enent consi st | ng of Ti, Zr, Hf, Sn and Pb, the G oup

1WVadt HEDE nERRSIr1b @ séﬁecNﬂi ffEﬁ\m tRe GRowhl Bemen&onsisting
G oup VI Elenment 25 consisting of G, M, Wand S, the

oPTAUN AV, &heEBNEUC ABSASd Al tﬁE CRQ)IQT]HI Bletn éecdd98ng of B,

VIT]1 Elenment’ consi sting of Co, I'r, N, Pd, Pt and
Au Ga %EQHS%hétGl‘o%pCW 'El@ﬂleﬁlﬂtcoﬁglsttﬁ?é of *F? ZdeJH'ﬁ'Si‘ithd Pb, the
of 'uni néscencé properties is further easil

I r
mitlfe rygplz%&ﬁlg% ﬁglyﬁn EHND! Py B b BAGRe Group VI

ave efements ‘capabl e of carryi ng out

El@ﬁléd’h@dﬁ%?&'ﬂ?? &f CroMY, el d &S thd e FOoVer E1Ehen® %nsmtmg of

IS used as a ring ald at production of the crucible

I@J‘gnauch'%a@?o% F]I BlemEHE Egﬁélstlh%eoﬁg upo | I ENEMeat P'tsand Ru;

el ement remal ns easi | In a raw materlaf
ki e

swég%a fﬁhre' xMr%a&ms{Heqrﬁy the s%@% 8 &89 nﬁ)(e@%fﬂﬁ at least

rawrraterla the base nitrid

éﬂ}pg‘ﬁ’@ 9f tha_ %ﬁtﬁ‘@é H?U’@nﬁ oht tl@%st drﬂm)f‘ ”é-‘e@ecteg from the
0 out

perties can be carri e o usi ng the cruci
C%I‘bq%f‘fEl%*#"?E‘ég?iﬁ?‘g?‘?ﬁMﬁ‘%ué‘éfl"?ﬁié%‘??@.‘)bﬁé A
SN P A

]ﬂhese ?3?1.13 gp%%\f % eB}SoH at ec:!i%‘ré’)oﬁ G tﬁ'erl%urth step of

or t nitri ospho to the present

ﬁx?ﬁghe g xttuglg Obhos ir oﬂi ’Eﬁéaﬂ?ﬁﬁ Jtﬁg'%tﬁﬁu%ﬁ%%ﬂdsﬁ%ere..

or a containing t

A LRI B S N
Fiﬁﬁﬁ’er,t i el ﬁl@ggpqm(j_r%awng desired luminescence properties can
be provided by the elements.added.

It is preferable that at least either of the above-mentioned second
step and‘ the above-mentioned fourth step carries out firing usirig a

crucible and / 01_" a furnace material in which there are contained at least

one or more of elements selected from the Group I Element consisting of Li,

- Na, K, Rb, Cs, Cu, Ag and Au, the Group III Element consisting of B, Al, Ga

and In, the Group IV Element consisting of Ti, Zr, Hf, Sn and Pb, the Group
V Element consisting of V, Nb, Ta, P, Sb and Bi, the Group VI Element

consisting of Cr, Mo, W and S, the Group VII Element consisting of Re and
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GV R

20 also a case that only the el enent having snaller
amount than the initial addition anount is contained
in the conposition of the nitride phosphor which is
the final product. Accordingly, a smaller anmount than
the conpoundi ng anmbunts at the initial addition of

[ ' N 0 tal RRdpiN
th3 @rcﬂh{ Wifﬂgexﬁhggﬁﬁﬁ:s egpc[f-lye GO Al Rgopy Ptt%df]r{ﬁlal

conmposition o r osphor’ Whi ¢h™1's$ "t he
ARABEE o) B so SR DS AL EL PP LT S
RPN b BB R AP B B fummace
HRVGE GhidEagye g, 2IBRRN% LN AR, Bl RBe Bonce

.el e is essential. a

_ p%@}r:)te rlesmn’fﬁtggrnoﬁ?w i %en%%gt Ippsed,as %firg}néggﬁb% ,plfgd\lition of

RSS20 BRE Bl s R A TR e on

as a Ieaﬁt one or re selected fr.o the Gc A

b e ey BOL BRI B LGBy 6 CrarR gnd:g furnace
PR Boate ecnagle BRAEpSthRoRmAnd R ATees agfund Hlements
bl oS R eI SO P v o
EARI B R KRR A NG
RS otiah e Nt o B SRR BT e e
PR RS BrEebATRch S3nthiRedots P ees IEBert. prijanegaerable to
L e S s B UB o BB s

- B ARG AR Tagroradtife Bibie Conb 3 BIGRt SOTRE B mess i

; [ ' ! ct whi ch has a peak wave
fe f'éj;&&s%@gr}%%‘ég%ﬁtf g these. " © P

For the nitride phosphor related to the present inventioﬁ, the |
element different frorﬁ the cdmppsition of the nitride ph(;s;;hor, or a
compound containi_ng the different element is added in the production step.
Howévér, said different element is scattered a.t'firing step, therefore there is
also a case that bniy the element having smaller amount than the initial
addition amount is cdntained in the composition of the nitridelphosphor
which is the final product. Accordingly, a smaller amount than the
compbunding amounts at the initial addition. of said different element is
only cbntained in the composition of the hitridé phosphor which is the final

product. Further, when the particle diameter of the nitride phosphor is

10
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500nm or | ess and a phosphor which absorbs at | east
the portion of light having the above-nentioned first
| um nescence spectrumand enmits |ight having the
second | um nescence spectrum whi ch has at | east one or

"nmore of peaks at a range of 520 to 780nm and the

@QAVEL BB B RRBELIRIIMIPERA beScottrslad B?ta@dhﬁg@ai@ dP@eRcht

any one of the first nitride phosphor rel ated to the
didmdytesent invention, the second nitride phosphor  or
the third nitride phosphor whi ch was produced by the

first prEIHG MRriAOGESHHE RIS AR ﬂf@pﬂs@ﬁ@'ﬂﬁventmn is a

invention. In the first Ilght emtting device,

RO m&tﬂme‘ggw ﬁhéiﬁ FRRRH ad §t R-)&%'t bae ff mokg RElected

which'is emtted by a t emttlng [ ement avin

B fl&é $hrd HE‘}: Cigulchis 1ﬁp6€fﬁidhﬁ | &eHA31 8 Y"‘E\é\eCe Pr,

length at a ort wave | engt e region whic

IQQO % Oy ese ’IfH 3591 'TE@”E IahHeLLYD OLZL hésoaﬁ’ |sklofie or more |

The ni'tri osp or excite mts |ght avi ng

gémsct%a%aﬂ,htﬁmreagqg m@nfe%gcgy&%eﬁﬁe% ;51313&%3@ Z%IE?“%% and Zn), M

wave eng at avy owtor

@?Q{HE' al?_ E%slt o8RLor&TbEE 58 AV EOS g@% %g?g}?ﬁl%%x‘ehgtih which Si

col'or can be provi h
! 7 0 O AR PaRRLHE Riments
%Eec. il Bl Bl il R R 18, 0 theodl € A

éx‘#ﬁ.‘%% fth‘érﬁ%i/cﬁig! Py KR &8 ¢ g&qlﬁg%i’tﬂ tlf}}é%ﬁa sha i Efte Group IV

ose haV|ng um-nescence regl ons

I U 5, APETSEI o) DepY T g
$Hv g, Tﬁéfzgﬁglde%he%"é% VIOEfe'ix?exEd Ea{s@gﬂg%@dpmo W and

processr pre Invention

%hﬁ]fseo éu anggﬁll‘ggr# tgéoglrsgéﬁ]ggg?h ccor gtTrl%UpeﬁIeﬁfEPeﬁ?ent
ceorﬂsﬁéﬂlﬂg of ‘rf‘%‘,eqbli?VNP P §7b{ gﬂﬁlR/u,l éﬁ(% %?ﬂcfﬂ{t?f%e og,)hosphor is

unevennegss "can Bé ’redl’i zZed
characterized in being produced by the above-mentioned first production

process.
The first light emitting device related to the present invention is'a_
light emitting device which has a light emitting element which emits light
having the first 'lu-minescence spectrum which has a peak Wavé length of
500nm or less and a_phosphor Which absorbs at least the portion of light
having the abbve-mentioned first luminescence spectrum and emits light
having the second luminescence spectrum which has at least one or more of
peaks at a range of 520 to 780nm, and the above-mentioned phosphor is

characterized in being any one of the first nitride phosphor related to the

11
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whose particle dianmeter was controlled at a fixed

range in the above-nentioned first light emtting

device. Further, the light emitting device having

hi gh brightness can be provided thereby. Furthernore,

it 25 has been conventionally difficult to change the
pléesvnneacenten ptlopssddmbnittifleph sepltoradrathy tigirdheitridlegrhosphor
tone of a light emtting device, but the first |ight o
waith twasgpbeviced byetlnd Sdst prachetivreprottess mekateiddo therpresent
change the |uninescence properties wthout changing
inventé@l.or tone of the light emtting device because

‘the nitride phosphor can be changed to desired 5 .

| um nBs ged Giesprighe feimie sinlpyd éviee, ethieeatiovef melngierddsnitride
added. It is preferable that the first light emtting
pHewp e fxasxcited belighneviich ismmeitoéd phaslight enittinly element
absorb the lIight of the above-nentioned first :
hhyiH P 85€ sl ERRtdcuAt@Bfecirulieadtich haspopebkrwafde ldigth at a
l'ight of the above-nentioned second | um nescence '

sBEACHEVETanEthesideSrebi @ iwHialy i9800he 301448 fridm near ultra violet
| um nescence spectrum whi ch has at |east one or nore
tOVisIBRNi¥EY e Thewathde PheaspRobkueiteginins light lgivdag the second
region, a yellowregion, and a red region. Thus, the
Thin@héscRAts khBardey wWitichdd W pdak iweee laiigthestcayetlow to red
color such as not only a white color but also a
rOShedf BUBh t63B0REN Pr A ediesh Hymittsh pdevite phodpban emit light
ich emts light with various tinges in conbination
o2 BIbNahiPcolok rcbﬁaodogﬁﬁaa@a theteyed Tige ehetpicdndbtcolor is a
invention. Further, the white color can be also
rhhpehy witlcHS $8int D (RI0 QVRSHOK W tiee 1dctsasiilabk body radiation
whi'te, (bluish) white and the like. The phosphor '
i€Hddd A9atdRatdd ghh Whitth@labaRraail totles JIBiSykcification (JIS
I um nescence spectrumis preferably at |east any one
781109 h P eand0a Yidgel Waving! & Ginperfrei gellghaspfedr  Specifically,
activated by at least cerium a _
i%hfédn%”@h%@@?ﬂdv’i‘ﬁg' 3 IR 3B @Xbdler BB aBRheEi gt b@igdd) yellow
y at least cerium and a yttriumgalliumalum num

r?lﬁ,'g ﬂ)t‘%aﬁgé’)sﬁi% Aeki Vatled fivkaind 6aslowich) white Thehe

emt devi ce having. desired | um nescence
chPbRatiedy coordinate of Fig. 8.

Further, according to the first production process related to the
present invention, the phosphor whose parti.cle diameter was controlled at a
fixed range can be .produced. Accordingly, the light emitting device having
extreinely little color unevenness can be realized by using the phosphor

whose particle diameter was controlled at a fixed range in the

above-mentioned first light emitting device. Further, the light emitting

" device having high brightness can be provided thereby. Furthermore, it

has been conventionally difficult to change the luminescence properties

12
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be provided thereby. For exanple, when the nitride
phosphor related to 25 the present invention, a
.yttriumal um num oxi de phosphor activated by 13
ceri-umand the like are used, a white col or having
various tinges in excitation by visible Iight can be

t?l%h? @hg%ﬂﬁhgé gﬁ?l : S?%ng%{ thrél?ltelecflgxétbgﬂg I%lggﬂgzs)uy%ﬁe first light

OVG men

éﬂ@%{nﬁéﬁc? Yel 'docﬁsth]%lteg %Piﬂe%t{&{ géﬁ Qh‘ﬁ%g% eche

red e an

G A Bl LR A0 b ng&a%vﬁwﬁpb# opse 9;t19@ilght |
il @%ﬁ?é WAh0E ROSY AT RROREG: aF BB anged to desired

e RReER o ﬁl'te?%%%éa%@#%f %%2%% ??néddev. ce
Gavi PaRSs BeeRafBR HE W ASIB0Y ek Al ARV further one or
V§5%§€Pb§ap°%€‘h°r Bigh éﬁfori’?ﬁ%?é'tl?%t %f" @fh@'ﬁ%' ARt
e S R 0.
30y teh@re@? LR riﬂgn'}ﬁ%aﬁ?e%tsis@@% i angh S i P Piging the
erap 12%??9%&%2%%5% 3F eligh 205 %ﬁgeq%fvon?.vggﬁfelgfé of ek wave
BoeRtR a%@*%?fﬂ%?é%?@%?t@ﬁﬂﬁ‘éé&&@ peliowdegtihd ared
%‘%ﬁ%ﬁf Thies HFbiEht PHiERE G5 o R o b i Ringcerce color

. h |
shidods B By" 8;5}3%39 C°”§qr%§s Si56 % pEHE Splorishp *?”%53?#8& by

B ik YR AL Bl Bt i i acion
S5 bidhaduitind PR A2 B, o
D R I (o) whice
ebli]ulsh) white and the like.

The phosphor emitting the light of the above-mentioned third
lumiﬁescence spectrum is preferably at least. any one or more of a
yttfium-alumimim oxide phosphor activated by at least cerium, a
yttrium-gadolinium'éluminum oxide phosphor activated by at least cerium,
and a yttrium-gallium-élur_ninum oxide phosphor activated by at least
cerium. The light emitting device having de-sire(i luminescence color can
be provided thereby. For example, when the nitride phosphor rélated to

the present invention, a yttrium-aluminum oxide phosph_oi‘ activated by

- 13
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14 oxygen is introduced from various oxi des being raw
materials or oxygen is mxed during firing. The
oxygen accel erates the effects of Eu diffusion,
particle growmh and the inprovenent of crystallinity.

i | fif bt.ai ned.by . .
r%lgféﬁg% i’arr]ltéihﬁ;nnezhg% r?gé mgdmﬁﬁ@w ?goﬁgrelga{ng):gnyew s tinges in

FRSHR S PR ol SRR A SHb 54 oo

I g. The nitride phosphor has crystal

: @ghg%%ﬁati ons such as nonoclinic and orthorhonbic.

Furt he the first and,.the segond njtride phosphors _. .

rel at egﬂhteoartfqryg%%@&‘?fi f?ﬁ%ﬂ%toﬁn&gw%aﬁ?’{é? 1y gmit light with

adj.ust t af t er w pr rty. . Jhe 10 afterglo

SREIRs Ve tol G wREe sl whiRand feollke) by mixing 2

di spla uch as PDP, T and L on which qisplays. .

g ks %&%@%P@%ﬁgﬂ%&ﬁﬁ a é(PfIinéBP@E@.g lighs Smitting
ite light emitti deyi ce usi sem conduct or

Plégmnt, dHe marhignettdR: A the DROSBREF NRHIEDH AReYementioned

is u as an outdoor display and an LCD back |ight.

ot BRI SHeRE SO Gaum GG the PAties of Lght dfom the phosphor
ccor dj,n I%, the aftergl.ow rlan Jbe suppressed by o '
BAEE %a pve-penteonedhird lumingseance snestium; hSaiddight

ni tride phosphor of .the phqosphor. The ahove-nentioned

ﬁ’i“tl{tPa% d@m&%} Pﬁ%"ééﬁ rae‘gfésrléftfr yhitergaler Lghttqmitsing device by

dianeter .of 2.5 to. 15 m In particular, 3 to 8 mis

%ﬁ!hé‘ts the compannding pmaunds of yaarstephosphospge For example,

here are advantages that the 20_1 um nescence )

§ mgﬁP%ﬁiﬁp‘ﬁ&?‘éH%ﬁw &@ﬁl@hﬁmfs@@g demegitdrying blue
IS, . inpraqved, etc. As described_above, the first and.
Jight teepntivallem xrd Bebbanst the phpspher ewitties hishsefithe
i.nvention, ca asi ly adjust the |um nescence ) )
Fhsemendio 1rd JURRRBFCEnsASP eptUR A exsitad do emit yellow light,

Bheseltecthisyblbedic nashed TtRsee (hemisideonhesnows axid the
B clfs[gtq(:i‘? g;t;“riqc :q]lsfn ofﬁwgl(?ecll ijirgilg%%%ﬁggﬁtr%{ig%%rotsi)ﬁgf a-rrlr(]iethe yellow
light of the phosphor are recognized as‘-a white color for human eyes, by the
principle with respect to the color mixture of light. |

In the present inVeﬁﬁon, the element different from the
above-mentioned L, M, N, O and R, or the sec'ond different element is
usually added by oxides or hydrides, but the present invention is not limited
to this, and metals, nitrides, imides, amides or other inorganic salts may be
well. Further, a condition .in which they are previously contained in other

raw materials may be well. Oxygen is occasionally contained in the

composition of the above-mentioned nitride phosphor. It is considered that

14
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device related to the present invention can provi de a
light emtting device which has good |um nescence
efficiency and enmits slightly reddish warm color
white light. Furthernore, it can provide the nitride

R e o P B8 SR e ieriay avaverians ;Fvixygen is
Chored 0TI, "R FREER Abibrier theatfergs phan Witbasion,
G R TR ARl ehe AR AR oot Bty Nemaly the simila
R m LR Bimebla b nn somun g osishas red foy zaw
A P8 BT RE RS, AR om v thearobpuadsd ngiase that the
PPkt oL R e 37 Caltih bis B baiad nhpsekehes crystal
SR B FRE B B Bepriiiectnd asthogbomming (i de
o1 oot SXTLREF et S5 g e recgnimies e hasp hpkosflased to the
B SHaRYRh ol PopttiRr 24 A b iErabasy tiroporty.  The

of the.firin furnace thereby and can

%f%géf gxlrpﬁ%p eﬁrﬁ%ﬁ)ﬁapo téa‘ﬂtr;@ %idgqplgyi@vﬁmslsch 28 displays such as
EE R 0 R S a chi et
HBERTE” - Pt B3P et obomsing s smicrmantior ligh
(QHI hor, b i ch the inprovenment of the |um nescence
s ogg}g F]&Xel‘vl"ﬂﬂn @r&mqg OF 1feeorefeist adinatlis Qsefzd As :aﬁd@mtdoor
%i?ﬁa%éﬁd%%%ﬁ@)ﬁ%ﬁ@?ﬁ%ﬁtg? (égm%g%grg%veéggeqﬁgé dor ohe use.
Adofilelr oy Feedlanusnn e cuopstesodon aoatiame B, M, Or, Ni, Al
aglgf]ﬁibef _i}ih(ggn?t&x@%s&dl\%t;' e phsgs'ph%? ozil'r%ﬂezprﬁos?)_tholr.eaSt one

The ébove-menfioned nitride phosphor has preferably a mean
particle diameter of 2.5 to 15 pum. In particular, 3 to 8 um is preférable.
When tHe particle diameter is large, ;h'er'e are advantages that the
luminescence brightness is improved and light take-out efficiency is
improved, etc. _

As described above, the ﬁrslt and the second nitride phosphors
related tol.the present invention can easily adjust the lﬁminescence |
properties such as color tone, brightness and afterglow. Further, the

nitride phosphor can be provided by economic and simple production steps
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El ements selected froma group consisting of C, Si,
Ge, Sn, Ti, Zr and H, .5 and N which i.s activated by
at | east one or nore of the rare earth el enents -
selected froma group consisting of Y, La, Ce, Pr, Nd,
Sm Eu, &, Tb, Dy, Ho, Er and Lu; and said nitride

i X -
e s M T T LI

devit gé;faa%a% {1 8 etnftgtﬁvéﬂﬁgn%in | HB,088 SRR emitting device

tness, quan I Cl enc can

RUHEC 00T it osbifiod %‘ﬁg‘.‘% n§¥nfb's ?%%t%ﬁﬁ%dés%a” arm
cgfo gt%tgl?% orF lé!i:ﬁlo ¥ 1153 1%%18{, tﬁ‘e?&f(ﬂ&&g g@ﬁgf having -

a par acce era

]huhﬁms@?ﬂ?é gx?%(i%ﬁl{llhﬁ’t()fxf ?ﬁl&g% %8 (ﬂ&o S{vﬁ‘{ﬁg fSubfd in

e Crys Icées O n|tr|

gﬂfﬂlﬁ? 1§m gﬁlhdé 4 1153'9 eghtﬁﬁh%l%ﬁxgﬁrt %!nd ff thﬁg S gccord_mgly,.

par Icip m nescence

tﬁg%}n Eér‘f‘mm}elﬂ%{o%f 35$ ; teésg ?Xee%lﬁ%% at thad§ n1tr1de phosphor,

escence proper nescen

tg5 ﬁ%ﬁggﬁﬁqﬁg&i?@és“& h%fﬁltﬁ %ﬂ% df/%l%{i{é TJC%@Gemlttmg devic

plca one

ufsﬁ?ﬁl {Eotf ?%5,891 hor is a n|tr| de phosphor _

con |ng % and at | east any one of eI errents

o AP I DR et {fg niside
ofiesliaf Bl ﬁq‘q?'@tlhtsﬁﬁein%segpte%?@&n {FEm 2Ty §f 58 Eefins which
o ibedth Bhmbined Blam"%ﬁ el il B ol ehe ke
aneb%er_]lt.ofrvﬁr &% of Tgﬁel% g‘%lsct%:}r’téﬁc qé%\,\% %@?@&W%ﬁﬁcence
<BteREN 5 Sttty 5%%41“’? ﬁ%ran%O?%Z‘i%S% Bhut gt gon be
pgBEIeR noigE s Brde WpBIBE 5, 0 Brﬁ;nyabgmw

pros ot craf shERORTR 'Jﬁpgﬁanﬁowlﬁﬁgﬁfﬁsﬁe enfs g lower
tﬁg}ég}ltglgﬁs 4f Be ggaotsp] ?rgiigdaeléﬁ\évn{rawiﬁéﬁllm%‘%ggg bR Bightness

of the phosphor. It can optimize the crucible and the material of the firing
furnace th.ereby and can provide the phosphor having high brightness.

F urthér, the nitride phosphor whose particle diameter was

“controlled at a fixed rénge can be provided. Furthermore, the present

invention has an éxtremely important meaning that it can provide the

nitride phosphor by which the improvement of the luminescence properties
and durability was designed.

In order to solve the above-mentioned problems, the fourth nitride

16
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The fifth nitride phosphor related to the present

invention is a nitride phosphor which is represented

by the general formula LxMYN((2/3)x+(4/3)Y):R or

LXMYOzN( (2, 3) x+(4/3)Y.(2/3)z):R (wherein L is at |east

one or nore of the Group Il Elenments selected froma
ghosphoonslasedrtg the fHesedinvéh i i5a,niBAddhAphoR dod taining
at least one or nore of ‘the rare earth elenents

slleasteahd opm eregsfothe Gony §I Mem@ht %elddted FeomM grdlip

Sm Eu, &d, Tbh, Dy, Ho, Er and Lu. X Yand Zare : :
0oBSKGing df BE, M, ] Sk Badand!Bh, SR Rastbhb!ddnBROSPRL Group Iv

i s characterized in containing |'ppmor nore an
Meneppmselected Srorh aBerolitecddMEQUESHINT, Of AO&n TS Zr and Hf.

| um nescence properties 15 such as | um nescence ’
boidgNtwisish, i s AU Sy AE1RRE YN fldge lofkR

desi gned t her eby. Theyfsi xth nitride phggphosq?g E?Ié%h elements
selette] friogs argroupVestsi Sing 2f & T t(hd SRhOr hGhmy
absor bs the port:i)on of Ii%ht havi'ng ’:%éqglg’rg?l’ E\Yﬁk@}‘&, Tb; Dy, Ho,
Exnimbiecasd snaGiitHde bk $s bhah Q% n! i tain;

second | uni nescence Zoais]%ggt rum at aéc'}tggl?egﬁq{ﬁ LAuHpe lppm or

- fnoesndnte 1 6000Sp e 1:289¢ B | r?heli#?fa@ﬁﬁleéﬁ%eocf %%\E}A%l Eiﬁl@s_cence

and characterized in that there cont al ne

PESD b8 GuchOad NahiddReadd bii:ggﬁhgg?,%aéﬁﬁfhl %%ﬁf:fe%%kfyand the like

controlled for the raw materi

G0 %6 -dER i it b | %eﬁ&%@ﬁ%h%gﬁﬁ FAYSE TBLnRY is that it is

the | um nescence properties suc um nescence

&y sYRéRESth a tARNE 260 SF HCA & r%.fcﬁﬁfﬂﬁ\%@ﬁgaé 203 a boron

15
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li ke can be carried out. Wen boron i s no

1B drtMHME S € BESwWER QPG A8 18 Y6 e e%#e@q?fsﬁ&{k%%r, it is

brightness, quantum efficiency an Ke aie
RS ARH, thaMtthieSo oHB1BES SR NG | signed,
to be inmproved andoaft'er gl ow gg%%ggls%ﬁgr%?g?}ée ,lg 31/“% Ofdthe

@esidep Rphar, &imesstihe LYPiRRICERS dpcfr?re?{lallagéggsl fgfﬁngirectly

in requested 5 properties I n accordance-w

ptihﬁéicllilbé’t{@sﬂﬁ%lﬁ‘lﬁﬂfhé&éﬂé%echﬁp}@n Eﬁg&g’BfegFﬁf j CE?Q&?ment of

um nescence properties at e sane co

tE&ﬂg)E(}gi’h%eg%}gcnef %{/o%erki‘é@sﬁ%ﬁ%?nftpe%%ﬁ&'gb ;rls’gh%gtegsi, nqeu(.j antum
efficiency and the like is designed.

The typical one of the above-mentioned fourth nitride phosphor is u
nitride phdsphor consisting of Si, N-'and at least any one of elements of Cs
and Sr which is activated by Eu. In the typical examplé of the nitride
phosphor, the portion of Eu can be substituted with at least one or more of
th_e rare earth elements selected from a gro.li_p consisting of Y, La, Ce, Pr, Nd,
Sm, Eu, Gd, Tb, Dy, Ho, Er and Lu. The portion of atleast any one of

elements of Ca and Sr can be substituted with at least one or more of the

Group II E_lements selected from a group consisting of Be, Mg, Ba and Zn.
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an external device. It is preferable that the crystal
configuration of the above-nentioned fifth and sixth
nitride phosphors is a nitride phosphor 10 being
nmonoclinic or orthorhonbic. The above-nenti oned

nitride phosphors can make .the | um nescence
PropertibasfGiednhye balvitigtadpitacdt lekst 6he or more of the Group
ort horhonmbi c crystal configuration. As the

IBbEVemenns selrettd fiog @rbhp&joeltiting 6€, e, BH, i0¥r and Hf.
elenents in which Eu is essential are pr eferabl e. The
phos pHom gyrbetdongaidedrigethieocord posi€ibnl dfihle foartPAitride
provi ded by using Eu as an activator. The nitride
riephloerreheedng thieffRsent irtdition ONRScAHe @'agﬂ? PeBHuced

afterglow properties, can be provided by subs |tut| ng

Behaupera 00 ok teihl WokhBaBliABloxyRER c@ﬁrséﬂugé& PE&deDy.
is preferable that the above-nentioned fifth and SI xth

nitri dEh@ﬂ@ﬁﬁﬂﬁ&ﬁiecﬂ%s%}ﬁrffé!lémrtootHeOMEs@ht 5@6&1@8& is a

500ppm or |l ess of one or 20 nore of the G oup
Iﬁtﬁﬁe liﬂﬁ)sﬁﬁgisi cv‘nﬁehflg Q8D FesBh ot b9°c'h%' gl R d] Pcfrnhala

he i nprovenent of the [ um nescence

IB('M{BN'Z(%)?%@H@ O‘i‘q:xMt@kNﬁéggﬂﬁﬁY B9 Rt RESSreidl ¥ A Meast one

ficiency and can be carried out thereby

o}'rrharé Sf eRaTidaped MRGINS M&t@éqy&nrﬁgiéwg%iﬁé %héf Be, Mg,

El ement works as a flux during synthesrs an

&, B8 Ba Ehamant rAkeh 13§stv\&i{é<8f’ n?o%etmhfelfé)fe 4B %bements

bet ween phosphor particles, or the | um nescence

selexgbd fﬂfmtahgrcﬁﬁpé&{giﬁtlh? di@f dly ¢apONSBRACEAH Rl 6, Dy, Ho,

Group | El enent scattered during its productl on

Bl @8 LaEur XI§Tand oy biCkec df 3L or < @f ol < kfa)d%nd said

phosphor can be controlled by containing

niEt @B B osPhb P Ss chhtdck &g, 8 S RBRLainiry g{sﬁins oP wfrﬁp& €

that the above-nentioned fifth and si nitri

IDbOSBbﬁ{ srieptam. f %‘éil%plgvleﬂfgﬁtcﬁf tﬁ'érlﬁnﬁ'ﬁ@sg’&ﬂ%?%ﬁernes '

| ess of one or nore of elenents selected from

steRUR TunHRBM & Eﬂgﬁtﬁéésn %u%ﬁtﬁ}h ﬁm&%ﬁ ﬁh& ?.ﬁ{ee can be

Goup Il Elenments Consisting of

d@g%dléﬁergbﬁnents consisting of Ti, Zr, H, Sn and
the G oup V Elenents

The sixth nitride phosphor related to the present invention is a
nitride phosphor which absorbs the portion of light having the first
luminescence spectrum and emits light héving the .second lumineséence
spectrum at a re’gié_n different frém the above-mentioned first luminescence
spectrum, and characterized in that there is contained B which was added
so that the addition amount c-én be freely controlled for the raw material of
the above-mentioned nitride phosphor. The adjustment of the | |
luminescence properties such as luminescence brightness, quantum

efficiency, afterglow and the like can be carried out. When boron is not
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10 consisting of P, Sb and Bi, and the G oup VI

El enent consisting of S. The adjustnent.of the

| um nescence brightness of the nitride phosphors can
be carried out thereby. It is preferable that the
above-nentioned fifth and sixth nitride phosphors
addetatle lwhihedcehpd Brop eriddLswelt ab oppResyence Brigh tness,
either of 15 elenments of NN and Cr. The aftergl ow of

quag tiht effiiteddpsAbahs I€lod abe ceastangdb@tithd hemehysceMde
and Al have also a sinilar effect in addition to Ni

baight@ess I9 ﬂeﬁ&h@ﬂwo% Tapréecand faﬁ'elrgrbvb)éaﬁ% §100:tkhed, by
t he amount of My, , Nl and Cr adde

adideh€babhe t Baice ﬂﬁe RhAktesiBntd pRsbrtidstdiffRp ‘in%‘eiﬁh@sted

nitricle 20 phosphors have a nean particle dianmeter of

pZopeitied T Scrdahle Witk UseS %uch'd% DR G GH anahﬁsﬁﬁgn it is
particle diameter is preferably 3 mor nore and 12

rOfuiredsto chi e IR i daken sl gf@e@he'ssatft‘}ﬁretsﬁﬁﬁe color tone.

preferably 5 mor nore and 10 mor less. The light

em tt gtheyithe Ay 1amhiR¥EdB s ebirinh §s 6BtAhed by excitation by
unevenness can be provided by controlling the particle

aﬁl SIREEA] MeviREN B POprdfbXSsletBRYChe E??st'a!l gbﬁﬁgmaﬁbﬁ @f the

devi ce having high brightness can be 0 provid
ab Beé@sannz{ﬁ@d |fﬁ“E19 @t aﬁtwssﬁl@@ﬁhbsbsoﬁl i3 @hﬁ&lﬁ phB&hor
tride phosphor is, the higher the [um nescence

b@fﬂ@ﬂid’iﬁﬁﬁn‘l@ or Gyﬁhd&‘h‘%&lﬁﬂ: ' ThJeSaBBve%eH‘Pfo%ed' ﬁlti‘fiie phosphors
hardly coated and treated when it is used for a |1ght

c8AthbkB%he 43ﬁilﬁ@sc£betﬁl%PQ§ﬁ§§ EB@@ Gy Hﬁ\ﬁngrﬂihl(ﬁfochﬂ?c or

nmean partlcle di aneter of the nitrid osp or 1s

obfHoriREbiR QEPORN @BHB LY rhtiEnPhosphor em ts 1ight when
It i's coated on the tluorescent face of the.light

em t t ARGHIEYD GRr midiki I8l £2R3T & rtR re@&h@ﬂ? %ﬂ@sr Wire of elements

| um nescence brightness is | ow and

it WERLE Eu gy eg%ﬁaa&fensraepameod chté ;sggosyﬁ%wxﬂit@ﬂigyor apge to

the nean particle dianeter having t above-nmentione

ré&'ﬂ%?lt'c%npﬁ@f)%ﬁla'eﬁ byl siEEASLON akti9Bto e MR Pgtrhde

device related to the present 1nvention Is a

p\%hﬁ}s%%bﬂlﬁggﬁggr géﬂsé}%\‘l't RG1A0RES il BFfbreh At YW 'i‘)ropertles can
be provided by substituting the portion of Eu with other rare earth element.
It is preferable that the above-mentioned fifth and sixth nitride
phosphors contain further 0.1ppm or more and 500ppm o'r less of one or
more of the Group I Elements selected from a group consisting of Li, Ng, X,
Rb and Cs. The improvement of the luminescence proper’oies such as
luminescence brightness, quantum efficiency and the like can be carried out
thereby. This is considered because the above-mentioned Group I Element

works as a flux during synthesis and then the Group I Element which

worked as the flux exists between phosphor particles, or the luminescence
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light of a short wave length region fromnear ultra
violet to visible light and a phosphor. which absorbs
at least the portion of light fromsaid excitation
I ight source and di scharges |ight having a | onger wave

ength region than 15 light fromthe excitation |ight

@1% ©é thaphospbonboher dyrinhibisdd hleospsothe Group I Element is
characterized in’'having at |least the sixth nitride
pradtenedrdumngtitsipredudicon prepsenifurthentthemartinde diaieter of the
emtting device having good | um nescence - efficiencies
riftidegsh o gphiorasoche eobtno@lledrtas&nmtadamgaﬂhw@meﬁp [ kemeant in the
can be provided thereby. In the second |ight emtting
nigvidesphasphoexci tation 1ight 20 source di scharges
l'ight of a short wave |ength region fromnear ultra
vi ol etltis @refearableathaigthe alitnee- premiticoredofifthi givd sixth nitride
di scharged irradi ates the phosphor. The phosphor
Abssphes s tchat gar furdhenD. Ippghtor dnsxeham d &0 0pph ©21&$L6f one or
out the wavelength conversion. The light after the
mvebéabnnemsméesﬂedrfrbm thegBtroup d\Hlegn en tsaogeistivey of Cu, Ag

‘length region than light fromsaid excitation |ight 25
“aodiAce thE erdupghil FBlein dnitsgodeistivgy whAL IGhesidols, the Group IV

| umi nescence. color 21 having a tinge different from

Eleen énitsi comstethee of Gl oF r, THA 181 hed SigithatGesup M Bldments
source can be provided. As a specific exenplification,
caisibtingbf Pj Sb drrd Bdj anédhe Grohe VIl Elétlenploapii@ing of S. The
related to the present invention using the excitation

ddjghtmentiof ehavbiamlin esdense biriih thiegh bf UE@hﬁ)Mlééghﬂbpﬁ@fsdcan be
nitride 5 phosphor has a | um nescence color froma

- cpelriedvoutotlierdbgol or nearby 580nm to 650nm However,

the light emtting device having a desired

| umi nds e peefeeably ticantHecaligvavindadioby dviafithQusd ¥ixth nitride
changing the nitride phosphor. It is preferable that
phuesphboy eenerihifoum eltep hesmher mbas ahdr300prator ledd of edthler of
one or nore of any one of a phosphor emtting blue

dlemleints af NicaphQr. dhd dfteg)gwagthligbiidaith @phlesehfme
emtting yellow light. The light emtting device
caaviedputethiereby.| UM gt d1deave0Aleh aSsiedilas effett RNh¥dAion to N1
white color but also a pastel color can be provided

anyd Gsi nThieheteipdewRhem Bbcehtrolled by controlling the amount of Mg,

- Al, Niand Cr added.

- It is preferable that the above-mentioned fifth and sixth nitride
phosphors have a meén particle diameter of 2 ym or more and 15 pm or less.
In particular, the mean particle diameter is preferably 3 um or more and 12
pum or less. The mean particle diameter is further preferably 5 pm or more
and 10 um orless. The light emitting device having extremeiy little color
unevenness can be providéd by controlling the particle diameter within a

fixed range. The light emitting device having high brightness can be
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emts light wwth various tinges in conmbination wth
the nitride phosphor 15 related to the present
i nvention. Further, the white color can be also finely
adjusted to (yellowi sh) white, (greenish) white,
(bluish) white and the like. The light emtting
pobevdedthensbyy T=ilneged the nesneparticeldansehofith@attride
only a white color but also a pastel color can be
plposphiodesd, the higheg thledumiaxsidnaei ligh trgdss 18 Obui £ @heli tHs 15 pm
emts blue light, the nitride phosphor, and at 20
orl lase, ivrie hardipeeatetl antbtehosd wiieay isnysedfer @flight emitting
phosphor emtting blue 1ight, a phosphor emtting
deyiean Onghie @thdr &t 3hBem Atdrt thids el p omidle dimetdP8f the
above-nmentioned excitation |ight source is preferably -
nigride phuepiue i rthlei bte Bbdgengo@sl§ BRI phddp@ oricdiits light when
em tting device which nakes the nost of the

it ¢hasaeidesr sheé € 08ésdeh fa@MbLEdNEh Penlit@At WD RS thRre are
el ement can be provided by using the sem conduct or

~ probliths €Rht tholuRlieeRBhce brizhtABSs LRWAGhANL $§ haSdRS %reated '
i

the sem conductor light emtting elenment are that

ddﬁn@céﬂﬁh?laﬁidz rodlA%i 00 A &lo28idd1§, Bfd neh@nsyrtal tdﬁ%meter

emts brilliant color light; it ~Ts excellent in
hdvihg ithk aCHokz\é’:rﬂgnﬁfBﬁ@Oégr%cﬂgé‘@éjpié&gﬁbleﬂ vibration and

the repetition o swtching; and the

sem qondsdond lidItémetidd HBGce rel £RND t‘]:i%eﬁjrefsgﬁt Bhvention is a

light emtting elenment l'anp has no fear of a burnt-out

Lightthitbil babacatiading oA SRNARAHERPSoft@ Thlch Blstharges

e above-nentioned second |ight emtting device

RO oA T, O S S it and.

a PR pARRWEhIFRN b QB 28164 dtathieQibrltl b f BEWE £& ML excitation

transmts 10 between the particles of above-nentione

lighha2nhes awdidséiergRe 'Hé]:ﬂrhévinbiégfbtngegiviﬁ\{;hf‘feeglt%‘i?gfeg{ﬁn than

t he above-nenti oned phosphor- which s

1i ghR RS BNMH e OMESS1i0Rt BYui e lalhi e éﬁm-ﬁﬁ?gioglgd phosphor is

above-ment i oned excitation ght source, _
SRR S G P o
P By B e L P RS A V03 B
efficiencies such as luminescence brightness and quantum efficiency can be
provided thereby. In the second light emitting device, the excitation light
source discharges tht of a short wave length region from near ultra violet
to visible lighf. The portion of light discharged irfadiates the phosphor.
The phosphor absorbs the portion of light discharéed and carries out the
wavelength conversion. The light after the wavelength conversion is light

having a longer wave length region than light from said excitation light

source. The light emitting device which bestows a luminescence color
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by the light emtting elenent having blue light to
emt yellowred light, and the phosphor emts excited
yellow light, therefore the.blue |ight passed between
the nitride phosphor and the phosphor, the yellow red
light of the nitride phosphor and the yellow |ight of
hbbinghabphodiffarent éengthzdtnis eac@iteruldefiomh shefeorcitation
human eyes, by the principle concerning the col or
ligh¥ sbtecedtan be @hivviddder eAs asiedifid ghémplifichtion, deid hght is
Is alight emtting device excellent in the average

ir¢a i tedenddie MigridedshospRa)y . rebeted tevitleagesent diivention using the
rendering index (Ra) is 80 or nore. In particular, it

ek&tatibh Jpth tedbulrbé RéhicH @vhite Haue dlgheniedrby t480nspec Jaid nitride
color rendering index (R9) which is an index 25

phBsh et hAg aduned cseemRNE@Nbr 1DRh & wales fib @e@ @oldr nearby 580nm
rendering-index (R9) is 70 23 or nore. The relation

t@B50Rh0" HAKRYeANM ONEINBI fihY deoedi Hdhe 4 Betited
specification is whollTy based on the JI'S specification

It s28A 80 Lol AT adESE hr HEd edltV Raribislyf dHddpiapdhieheitride
sixth nitride phosphors related 5 to the present
phBY§Ke. on are phosphors which are extrenely excel | ent
inthe 1umnescence properties such as |um nescence

bri ghtin@ssrefertaNé YHht €hé abooBGNe@iEnbNPhbsBor hAE further at
second light emtting device related to the present

1@@6%@ &nmw@ obPafyidife &f A ;pghla pB6T bhdifiEn # $i 6 ¢ioMti ﬁf‘phosphor
has good |um nesCence efficiency and emts sli gh

efrﬁgﬁlh gherBh 'Iig‘h‘%l A1d WHRphiod Hmit ki gSAilTbw Light. e I'I‘Hé hQEt

device 1s a l1ght. emitting device excellent in.the

e AV BT AEUevEQ Héwh%‘“@@éif&ﬂlﬁxﬁ%ésc@ﬁ@é cale el §§3ﬁ6t bhby a white

color“rendering index (R9). Further, the Iight

cﬁ%&tﬁdmsg% ﬁsﬁemm BRIESptéghbd By @sm/glth@ Y PhRrwhich
a pastel or or the like can be provi ded by

eRfiBV1ighe Qv:@h |v'a9ﬂ)tuset,'i‘hkéé 9 cgﬁ\b'lﬁﬁtmﬂ‘%ﬁﬁ theritrigde Iﬁhosphor
sem conductor light emtting el enent which emts blue :

rdiatéd %‘tth@"ﬂrﬁséﬁ‘telﬂehrtidi‘? PRQSiHRer tl{ee{avﬁ'ii%dcdlgr Eﬁﬁ be also finely

present I nvention; and by providing a Iight emtting

aﬂfdféte& t%@ﬂﬂﬁm'ﬁﬁﬁea(é%@thﬁmdddﬁ{t@r (HlugdH) wBifeldhd@he like.

ment emts néar ultra violet, the
Thietl; fifCe REASRPEvice having desired luminescence color such as not

‘only a white color but also a pastel color can be provided by using the

_excitation light source which emits blue light, the nitride phosphor-, and at

least one or more of phosphors among any one of a phosphor errﬁtting blue
light, a phosphor emitting green light and a phosphor emitting yellow light.
The above-mentiohed excitation light source is preferably a
semiconductor light emitting element. The light emitting device which
makes the most of the characteristics of the_Semiconductor light emitting

element can be provided by using the semiconductor light emitting element.
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related to the present invention, the phosphor which
emts green light and the phosphor which emts yell ow
light. Accordingly, the present invention 20 has a
techni cal neaning of providing the nitride phosphor
and the light enmitting device using thereof. Fromthe
Thiechatastemstioeof tlonsematmndictax bghtiieny ttio gtélendeinfttdre that it
and sixth nitride phosphors related to the present
1s prareallisize, hasega dcelechric efidendedndremitisthmidmythad@hbight; it
in which when the seniconductor light 25 emitting
is ekeeltentt imnthtet imitjabiduevihggimopestyused tasgh e véboca tian iamd the
‘light source, 24 the 1ight which was enmitted by said
regetitionnf@NoD switthirg; tax dth ebemun dutor Hghtieati¢ting
and |ight having a different wavel ength (which has a
eldmentesed ficea dipdrtemittatg alepedd tohante hagchd fgiraf)a barnt-out
generated (carry out the wavelength conversion) by
lightt Iadbibegatibe of hgleinicon Fuctdraemehe, stecond | i ght
emtting device related to the present invention is a
| i ghTThendlidvieng edeioned seeball 1At emlttoy dovice bdkbiks a light
col or system and said white color systemis the '
endtignggevied whidessets Hght adexwhateodol 8F) W mikBiLtldd gortion of
the specific color rendering index RO of 70 or nore
lightifedmi thdi atvesmeh€idnied ddsitdttdl BEht 5berdd @hicle s dddniits
device emitting white Iight which is 10 excellent in _
betwtai thepdeticleg dirapiktveadivnld gHdyhdedvitheheortion of light
Further, the light emtting device which designed a
digehlakzed Fym $HE iboRs-@epaivheld fpmisghoﬁ 3hilB iBlsRBi&edobY
m xing one or nore of the fifth and sixth. nitride
waebathr convek sibathyt thé HghReathel Ah6RREMBA L chiRA excitation
phosphor which emts blue |ight, the phosphor which
lightkbardd, @6bel digth aRd. t NE 1ipheeRRfinkd MIEE RO ¢ Bigh
yellow light. Further, the nitride phosphor in which

lurafré@cehosvetAde Ry WHGLE entiita WHiEs coIE Qi ANAObb @doRded by the
fixed range can be provided. Furthernore, the present '

~ sedonVeligh PBmiEtsn @ defide! eIV etdmPId Rt HifGHRIpIRspRBANE BYcited

that the nitride phosphor in which the |uninescence
by the light emitting element having blue light to emit yellow red light, and

the phosphor emits excited yellow light, therefore the blue light passed

‘between the nitride phosphor and the phosphor, the yellow red light of the

nitride phosphor and the yellow light of the phosphor are recognized as a

white color for human eyes, by the principle concerning the color mixture of
light. Wherein said light emiftin_g device is a light emitting device
excellent in the average color rendering index (Ra). Said average color
rendering index (Ra) is 80 or more. In particular, it is a light emittiﬁg-
device excellent in the specific color rendering index (R9) which is an iﬁ.dex

indicating a red component. Said specific color rendering index (R9) is 70
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| Pa¥ﬁ£0419a>9r

20 properties and durability were inproved can be
provided. In order to solve the above-nenti oned
probl ens, the seventh to tenth nitride phosphors
related to the present invention are any one of
H#& pi de phosphors which absorb at |east the portion
I'i ght having the first |uninescence spectrun1and

em t”ﬁhé rgg&t% o bclo lﬁ%n? 284 hyBNgs G EGords 91t fdn

er en rom e above msn Ione

spéc&fmméﬁ 8 %ﬁho]f}ﬁb 5{9%35% Lqﬂé e%{fcat h%f EQ 9{0)

conprising t

CharRets F&ﬁég& g %%e%ﬁﬂgﬁk%%&%%g@& Phosgsp related
o HHERdanf ke aablne R AIE Ay il Geas n e

and Zn.

hl%%iese? W PGt Aot Rl PR i fhpre,

£ AnaY 4 ke 1Y S?Ceon&ﬁghg eilERE A ralefidtp the
prsAgLIEY iR ﬁgnf%gﬁﬁﬁ&@ Sém{ﬁf%lagt iR e g0
i esfo s e SaGhand eufs sBahily tre S5 Drrarn 2p1ed Whit Tghe,
Sl R0 Rl PE g & aicﬁtléia"ﬁsﬁ&%wgﬁ S b in the average
col B8R mngaﬂ%%&?ﬁ% &tﬁ Dl folh? e ?vﬁsgfﬁhé%zﬂ%e

Fulghef, G bR EeRERhe B i i é‘éfl%%ﬁsﬁf ﬁs%”v%bf bt 2

e lu cence, 15 eff cjenci es, rried qut by
"}xer@fe e bRPToviAsd by BROY% g a ight pmitting device

whES B 4 SRS ﬁs&?.e%ﬁtté%%f%ﬁm"e'gla& i atfs Dlue
lighy bﬁ'he@a' Pl e RGP bR TUR Aot B4 AEGSeR tQBHOR LPREARd by
orodigiRc Hgt %#%@3%&?@@@ m 15 .Vcé‘in oo depriconaciondisht
emitHSG RSP SHh TRERS 8L0REX PAF WS, the nitride phosphor
related to the present invention, the phosphor which emits green light and
the phosphor which emits yellow light. Accordingly, the pr.esent invention
has a technical meaning of providing the nitride phosphor and the light
emitting device using thereof.

From the description mentioned above, according to the fifth and _
sixth nitride phosphors related to the present invention, there can be
provided the nitride phosphor in which when the semiconductor Light

emitting element emitting blue ]ight is used as the excitation light source,
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converts the wave |length of light of the first
| um nescence spectrum which is discharged from for
.exanple, a light emtting elenent, a lanp and the
like, and. emts |light having the second | um nescence
spectrumwhich is 25 situated at a region different

tHd Heht Rehithrehs kdiitedSnepsrl saatdondictoBehtiebhicfingtdl@ment is
eighth nitride phosphor related to the present

irrAdRteloan dilssletRaviakel dzfierdnt Wavalength (Wil NaEy, VR
(wherein L contains at |east one or nore selected

ldthfeszefit®Epedtruhl av al @i ¢0Red Sebivth)ab gBlerdMad Earry out the
Sr, Ba and Zn. Mcontains at | east one or nore

waQkRGIcaH donerdiod) Bybtorbibthvalighey consisting of C,
Si, G, Sn, Ti, Zr and HE O 1s oxygen. Nis nitrogen.

Eu i sFauioR vk s¥RdBLiERE eﬁﬂ'&ﬁngﬂiévti'c'eefélﬁ%ﬂ td thd Préfént
ei ghth phosphor, an oxi de can be used as a raw

idReIdAls a HEHtGhittWMedetike leit&BSé}ﬁﬁrscjliémhoépéj Wafite cblor syétem,

is considered that oxygen is contained in a

akQFROS WHieH colRMtsylsberh N8 tﬁEQNeli‘a?é tbldi& RIARSRIOMdex Ra of 80 or
related to the present 10 i nvenfion, a phosphor having

midir8 Quideﬂ@§ﬁg&ﬂe%oﬁfrfﬂeﬁd%&lﬁi%em&@mbeofwmyf fA8Fe WHNERD indicates

when oxygen is contained in the conposition during the

rdd {d parBtERy, TR BERE Brlitfih bR POROSRRQIng g&ﬁ%@ﬁghoe which is

the present invention is characterized In being a

eéﬁ?ﬂ%‘t?%ﬁlo%@%g Brop¥rty cal B pr¥RdRasBery.

' Eu, WR-base silicCon nitride (wherein WRis
the repeaRal the 1208 le8®BRhe) devibe wAIER QIR %1 ?Igulttﬂﬁ)lor such

second | um nescence spectrumat a |ong wave |eng

at 8y Mepé’&o?%aﬂrl%v%ﬁgq%lé@ %{yeﬁﬁ’xin P61 BfdrRloF the A#Rland sixth

when |1 ght having Irst ['um nescence spectrum

nﬁ?ﬁfeb%hémsil_%latjeﬁ RAR Sk t (RGPS PAY phbdish e¥Rich

r
' engt’h conversion of said first | um nescence spectrum

elhﬂscﬁ‘l'h%: 1§5h O 4he SHYLpHRE mfaﬁpaﬁ{tscqyggg %ﬂ;ﬁy& tﬁg‘ri])h%gphor

second lum nescence spectrum at a engt

wﬁx"&?eﬁﬁts’sﬁgﬂbﬁdﬂ%gﬁm Further, in like manner as the

ove- ment 1 one scription, the phosphor having high

T, P L SR P ORI g

ef f ect ect .1 ccor ce

Attt Bt el NPert ' PAHAL A A8 Ofix8d $9086 bk B Phrovided.

Furthermore, the presenf invention has an extremely important
technical 'meaning_ that the nitride phosphor in which the luminescence
properties and durability were improved can be provided.

In order to solve the above-mentioned problems, the seventh to tenth
nitride phosphors related to the present invention are any one of nitride
phosphors which absorb at least the portion of light having the first
luminescence spectrum and e_mité light having the second luminesceﬁce

spectrum which is different from the above-mentioned first luminescence
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Further, the phosphor having different color tone can
be provided by 25 co-activation. The color tone is
determined by the x value and y value in a 27
chromaticity chart. For exanple, in Table 8, the
phosphor co-activated is shifted to a red side in
speotqan| sThew dfe thepplosdP T cWrhSH sir {1 3yst_em below.
co-activated.. When a red conponent is desired to be
st r efidheaeshthtMieri dei gHdyphde st drd! thleSsrdsent Mevention is
present invention is extremely effective. 5 Further,
chabaeterbdddeingb & gadd 1-BRBI Bl VRPN Citlo 9 P& h d¥¥in L contains
carrying out co-activation. For exanple, when the ,
atlleght ofeot M@ SVited Mo grbSp BNPSRMcy éoxt&a@ng f Be, Mg,
a display, the shorter the afterglowis, the better it
Cd,Br, BNGAATAH.€ M cARAIRS at' 305 t3hd HEMRREHRIQed Prom a group
short afterglow As the light having the first o
of TV 418860 R6RSISRRG 61U0) SI NGE esh STY I nd 36 f ey ii%fggﬁh. Eu
emtting elenent,” a light emtting elenent lanp an
is bigopike®. WRGH thaTade LY4PMHERGEACE) SPEE orrﬁﬂ?l%rto e &ReGEnth
wave | ength side of 360 to 495nm In the pr segt_
i Aé DHRPBONOELated th $hELS Wit ithelith
Illconblﬁbnatlﬁon Wi tah a %I ug%l %g%?piéﬁn{et ?ﬁu“g teﬁén&@%ﬁ%ﬁ(ﬁthe
luhan | Ak : aye. |.en
R i P kA S g R

effidBh BRSERNFECSREST N | Flm%%?tﬂ%% Bglﬁ%%%ﬁ-hgbﬁlg‘“@&ﬁ?%ely good

the excited phosphor in or 1S eXcl

tep et BfurePHdriaCer9ftid Egﬂtb,er}?fﬂx)f%ed.helﬂ itlﬁec‘g'elrém})? e?%gn}fo , a

spectrumemts. It I1s situated at a region di

| co-fa"cﬁimattbﬁf)fd)fssi rblé”&é“&%ﬁ@l‘%%% é%@ﬁf Bg'&bnfﬂin.hﬁo?roufrg%gging an

preferable that the secon nestence spec

acBVat&oshd 9nE rBeRk 2L lé\f%\ﬁ?%ﬁteﬁ%% DERYvabs: d7%9§%]its a

The phosphor related to the present inventién ha

fluRestfectav gt id eI ReNERIRY: H00; gr@@bqﬂgﬁtt Jfﬁ%/ée ﬁ{}%lgi}]escence

nitride phosphor related to the presen 'S
T35t B M % e P o Bl gp 05
corfdilbsan tl'i‘é@_ 5inde theher &ty MBriptadd'g Foff §s %%teﬂing agent,
sensi_tizatibri- action is exhibited and the luminescence efficiencies are
improved. -The fluorescence sensitization means that a sensitizer being an
energy donor is activated together for enhancing luminescence intensity,
utilizing the transmission action of energy.

The seventh nitride phosphor related to the present invention
conveits the wave lex_lgth of light of the first luminescence spectrum which
is discharged from, for example, a light emitting element, a lamp and the
like, and emits light having the second luminescence spectrum which is

situated at a region different from the first luminescence spectrum.
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28 elenent.). The tenth phosphor can be prepared using
an oxide raw material. Further, in |like manner as the
above-nmenti oned description, the phosphor having high
| um nescence efficiencies can be provided by the fl ux

effect and the sensitization effect in accordance with

t he | RukfiC theBigh thon ftride pleddpledrorelatdll td1€h6 pYEsHt invention
to tenth nitride phosphors related to the present

id Elyeiict&ized in beimy @hel A @-NIR, WR (WhsteidE cohtdi®iséat least
among Y, La, Ce, Pr, Nd, &, Tb, Dy, Ho, Er and Lu

oBE %r%@f@éél@é‘te@sfrbhﬁ aégti“@\iﬁ dfqmtvdwﬁ@'y Y sikbieg GBI Ca, Sr,
havi ng hi gh | um nescence efficiencies can be provi de

BaYan@Znd W cbthths £€led3t aonléldor ﬁé’re ERledt¥d fFom FErdflof IV

Lu anong the rare earth el enent bei ng a co-activator.

- vhledcy @oRNtASF 88 AL G¥,; ShaTiHr akd BRd Oi J))k}kg%nhavﬁ is

no | um nescence center, therefore this is caused by

nit8glh UXERS {8 ropiti. heWR ithe Fre J@rth"@l’enfént@nd Ihh&he eighth

1 ke anmong the rare earth el ement have the
phYEHRES GANGE dE RN e udBd akla +SwGAAEGET. edFﬁPﬁ"Iert Bhnl the

caused by the 15 sensitization effect and the

p‘ﬁ@E‘ﬁl‘l&‘ fsaﬁllda'i‘lc%ﬁf fcls- coh'gl&él‘%dsﬁl‘é%rgﬁg{aﬁ 1tsed'6hfﬂa1ned in a

phosphors related to the present invéention,

c@rﬁBBEfde HJanmV&%ESHtﬂlQﬁﬁg p\?f&sg%%qeléceart%fﬁfeaﬂ@éent_

. 0% by wel ght When t he anount of Eu bel ng

11?vé}ﬁlﬁftd BbSSh & H Qﬁfgﬁ%ﬁfﬁﬁ@ééc@ﬂce Qb MBnRRISrfbe provided

Cco- actlva or excee% I Xed anount the concentration

evéh q‘i’rgélv\gr e%er?ﬁs‘é&f a6 L ehb %meﬁaﬁ%@ﬁﬁggg@[ﬂ%ng step.

are ore It 1s preferable to a

co- acﬁ‘h%tqﬁﬂ tx‘gﬁt&w}ﬂ)ﬁg ?Q&%@d%%ﬁg%@eﬁﬁmnﬁéﬁ‘is :

t he e|g ors rela to the present

© chiY %Fd ntll'b%lﬁ%rét QIS1OI(I EQGW%\Q%e”EP§ rOSER Byl WR- base or
era _

pre y weight or’ less based on the tota

STAMRAS N A \g‘rﬁ)lﬂﬁge %%%tkﬁieco(‘&ﬁbﬂﬁﬂ WR Eyﬁhg%u'e e%rth

conposi tion and seventh phosphors relate

 eleééd®) pfﬂ?ﬁsg,gmsgﬁo& ﬂ\égﬂs%me sebdSd 1 SmERBE A pWPE U m at a

an oxli de use raw
long wave length region can be provided thereby. The principle is that

when light having the first lum:mescenc_.e spectrum nearby 460nm is
irradiated to the phosphor, th.e wave length conversion of said first
luminescence sbeétrum is carried out, and the phosphor comes to have the
second lummescéhce spectrum at a long wave 1ength side of 580 to 700nm.
Further, in like manner as the above-mentioned description, the phosphor
having high luminescence efficiencies can be provided by the flux effect and
the sensitization effect in accordance with the introduction of a cb-a_ctivator.
Further, the phosphor having different color tone can be provided by

co-activation. The color tone is determined by the x value and y value in a
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material. It is considered that the oxide raw materi al
works as a nelting agent. \Wen these oxide raw
materials are used, they are generally cheap in
conparison with a mstal raw material, therefore the
cost of a raw 5 material can be reduced. However,

cl@?@fﬂ@ﬁciﬂj} dhlaet Compeeixhingile ofn Thble Shﬂ@bbbsﬂlﬁh@doedcﬁl@ated is
the present invention | ower s occasionally the

shiffd 65 6 9ea6si8b fih GosiPdreson AeEOB G HdEphor iwhich is not.
preferable that oxygen is renoveéd to the outside of a

cS¥etioatad NMAerRa RAS®ntl chenthieMesttPRy b&gtredRthened, the
consi dering the above-nentioned nerit and denerit, the

nPthoSRodth GoRd 8t d €5 tl%‘ptéh&"ﬁQnQQHﬁ@ﬁllb|e§t|ﬁré1ﬁe1yrﬁfect1ve
above-nenti oned phosphors was determined within the

Fabaysr, SRBH SREA:ToaNSRd 15100aYRIglRY @AniHe infadeshotdrr9ing out
t he above-nentioned range, adequate |um nescence

c@faEtleb?l%ﬁ' eF X ExarBpil, Rk &l thé hghefanRtiny déviB®lsing the
l[imted wthin the range.. Further, M is preferably

pRE&SELy 13 44 fRVERLdpILS RN rBbosRd th%rgIbEév i@'tﬁb %tﬁé} it is,

the present invention. When the Sr-Ca-Si- WR- base

tIPARIPNOT dah MBI MR Bk ﬂd%h‘b@'fﬁf’ gnermﬁe@gi%d at

productlon process is used | um nescence

ef f i ChgnRas ISR vy iH%f’s%ﬂ%%‘ﬁPes@éh&J‘&ﬁ\&%ﬁum GHeFYd 1Might

efficiency and energy efficiency was i nproved than the

£ G ght é&n%blng\g 18388t PPBERRmitBinthilemh Mt 198D QQB the like

added. "This iIs consi deréd because the M or a

wHIER B4R REREhEIRhes shB&ardhf hysi é}{bl@fwa@l?ehgl@ﬁlsm&e 3P360 to

activator and enlarges the particle dianmeter, and

495¥8f.al 1 Bhd Yre¥ast ﬁlﬁ@h%‘lﬁ)@ph%k‘ I R€prefd?hBld that it is used in
consi dered because Mh works " as a seénsitizer in the

cHABSRARbn 'vﬁtl‘i'fbl Eﬂuﬁiéﬁt bfhi fnAGldNah P m ARGy bh%ing a

I NCr ease | untT nescence |ntenS|ty of " the U2+

1 @G & gﬁg ‘é’?%c rrﬁ 289 S v@éve%tmlﬁé of‘ 4% 6 BRHAd

was a e production steps of

abovepe g{ & NiHR §é&ohaf1hhngfé9 &KL%I sspecMhrhgs a spectrum

scattere |r|ng st ep, ere I's al so

ofcg ﬁttutlg.l lr}tgtlﬂg %ﬁ%%@%ogf%ﬁ?g%{é}aé Bﬁosﬁﬁ‘dﬂ 1saéx01ted by the
pERTRRDE 1B H%{vﬁlg%he first luminescence spectrum emits. It is
situated at a region different from the first luminescence spectrum. Itis
preferable that the second luminescence spectrum has at least one peak
wave length nearby 560 to 700nm.

‘The phosphor related to the present invention has a peak wave
length nearby 600 to 680nm.

The tenth nitride phosphor related to the present invention is

characterized in being a Ca-Si-O-N:Eu, WR-base, or Sr-Si-O-N:Eu, WR-base,
or Sr-Ca-Si-O-N:Eu, WR-base silicon nitride (wherein WR is the rare earth
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phosphor being the final product. Accordingly, only
the less anount of Mh 5 than the initial conpoundi ng
anount - added is contained in the conmposition of the
phosphor being the final product. Oxides or hydroxy
oxi de products such as W02, Mh203;, Mh304 and MOCH
ehsnéht) M1Thddefth phiobghabexe b@?ﬁég@ﬁ'@@ uSEYE! ﬁhrbxtlae raw
~tenth phosphors are usually a but it is not’

ndteiidd Furthesen lskdvidiicd! as ehd QbMre-Riddtised é@scrlptlon the
i mde, an ami de or ot her i norgani c salts thereof

phusp her haﬁmgCB{%ii hifhdsderbe effidibnties R:'éﬁvbé)?ﬁd\bided by the flux
contained in other raw material may Fur

effetah@The GenbitiidteorR BEKEL [ AEESHABR B %@Htthetlﬁtﬁo%wﬂmn of a
phosphors, 0 is contained in the conposition. It is
céangivdesed that O is introduced fromvarious M
conmpounds being a raw material, or accelerates 15 the

ef f ecli$ tRE sBvesfH {41840 nRA o ﬂh@spﬁf&%@lﬁ@g tt)hcﬁecpresent |

i nprovenent of crystallinity.” Nanely, W|th respect

idveei teddd 66 s plrefel8b M 1BAH 11854 ofib 'UrlrﬁBIe g ! gl%IaY'Ea ?e Pr, Nd,

obtained even if a M compound- i s change

GAi, Y, 4%y, 308 EL%inderu 3Rd chitaigfhesd tI?ef ago&éagﬁeosp or | DR, The

an oxide is rather great. As a result in

p MBS b 18h h¥8GEn BIFOR s cOné eﬂﬂﬂéﬁéﬁggahrb(ft ﬁﬁ%\%%ed fby using Y,

conposi tion of 20 the phos or 1s produce

LQOGBOPQdN'aOthPOPE amplﬂe E%X%%@Lh”amw?e“ ag&)suc agle%nent

used, 0 is’introduced by ot raw nma

béﬂ%og’ co3lRRSRBL" qt@@%oh?ﬁlérbﬂ?ha@@d Lhes gy glpd the like have

nmenti oned problens are solve ther y even

| n& PIROHBEARBI RN Ih XN thS 1@%%@8%# _Eﬁheﬂﬁg %!ffe'c(e n Further,

amount of Mi 1 n the seventh to tenth pho ors 1s

PRISY, eflélbif]ﬁb Br03lg t10e B13MBhoRAIRE ARe bak el(lzz‘;x’nerﬁ!’hag:é1 the

and the Tike). In 31 particular, ﬁe additi on anount

ltﬁﬁui\é%céﬂcé B@nL%QOXEd e é&{ﬁéeP&PﬁPM}%é s &a B?Q!h)é
0. 0025 to -0.03npl based on and

sédéﬁﬁ): atibhefrdd 'Hx{ﬁﬁ?eegé}?slﬁfzgtﬁheméf* s such as

| um nescence bri tness, quantum e ici ency and ener ay

SL‘;'SSEI%EI‘P% Smtlﬁgtrdo Ct i s?l‘xo?g‘i{bf&eMO 'rtg\?vtﬂr%gfer?ﬁ %ﬁ\{entlon,
the amount of the above-mentioned WR added is preferably 10.0% by weight
or less. When the amount of Eu being a co-activator and the concentration
of WR being a co-activator exceed a fixed amount, the cbncentration
quenching occurs and the luminescence efficiency are lowered, therefore it
is preferable to add the co-activator WR within the above-mentioned range.
In the eighth and tenth phosphors related to the present invention,
the content of the above-mentioned O is preferably 3.0% by weight or less

based on the total composition amount. Oxygen is contained in the

composition of the fifth and seventh phosphors related to the present
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In the above-nentioned seventh to tenth. phosphors,
the residual anount of Mh is preferably 5000ppm or

| ess. The | umi nescence efficiencies can be inproved
by adding M1 in the above-nenti oned phosphor. However,

.since Mh is scattered ducing firipg. and.the like, the
1%‘fﬁ5{fh‘tn~of&ﬁ’rﬁ %d@@&ﬂ%£W%§W%QVO S ALY BF¢e af enfaw

fromthe_apount .of Nh_.in the cqnmposition after i
mAteERt i Shis q%%@@eﬁg@%—%ﬂmgﬁ &avsEpdariRl (rpksasa melting

phosphQys, i.t is preferable that ther re containe
a&?n?-eg‘g{he@n@eéﬁ AR raY Bt aty arh asgcioﬁq@y xfneengrakly cheap
.of My, Sr, Ba, Zn, tgla Ga, In, B, A, Cu, Li, Na, K
inrgomparisop Wil a metgl 3w matennb theneforsdhgcost of a raw

ef ficiencies such _as _|um nescence bri%htness .and
mataRed RBTES radawed. cdFonevensxgged 1bhasermpsitiorfithe

such as Mh and B in the above-nenti oned phosphors.
rhpspheszalatekstaothspresend ingeptiontlpwers pecgsipnptydhe

di aneter of powder becones_honobgeneous and bi g by )
lwpmegcaneg effirdereapondecordingty, atity preferablerbatayygends

My and B in the 20 base nitride phosphor _such as Eu )
refpgvewRto dhe outsideafla aystem as meneh ramopsiblapr dhen, comparing

wave | ength of the portion of |ight having the first
apdeonsidestng thpabeverm ernioned spemernddleamerit gthe oxygen

efficiency by inproving the crystallinity, and the
coeshiionayithg cgoumpsitianmédbe reﬁ@vefmenm@n@d@oswhors was

obtained. Further, the afterglow property of the
detesspner widhimthe abaveimpentoped adpget el dyeeatdieven ifig is out of

above-nentioned el enent. The afterglow 32 property is
theypbevermentionedirapgeayadrapiate lsmdheseengediffplenciemare

PDP on which displays are continuously. and
exhibatade dhorefare itas maftlinmited wethinditerzamge. t he

aftergl ow can be suppressed by slightly containing B

My, | Furtigr, M icmeefenablyi addadin e bewwnth to tefgh phosphors

phosphor_ of the phosphor. The 5 phosphor related to
relpteptethapresepdrinventioan B¥hesdd ef - Ca-9i-2pEay WRvbase

such as a display. Further, even if an oxide such as

phad®r i whiddMopr agidi eqmBound waealikeé attdreduction process

_lum nescence properties are not lowered, and it is
is used, the luminescence efficiencies such as luminescence brightness,

quantum efficiency and energy e'fﬁcier_lcy was improved than the
Sr-Ca-Si-N:Eu, WR-base phosphor- in which Mn was not added. This is
considered because the Mn or a Mn compound accelerates the diffusion of
Eu?* being an activator and enlarges the particle diameter, and crysta]linity
was improved. Further, this is considered because Mn works as é
sensitizer m the phosphor in which Eu2* is an activator and the increase of
the luminescence intensity of the Eu2+* activator was carried out.

When Mn or a Mn compound was added at the production steps of
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consi dered that 0 plays. also an inportant role in the
di ffusi on process as described above. Thus, the
particle diameter of the phosphor, crystallinity 10
and energy transm ssion passage are changed by
coni ai ni ng the conponent constituting elements such
the abavgﬁaermw Fev @mhm%w@aal@mm scatterpdeaat the
absorption, reflection and scatterjng are changed, and
firme stepriandsiereds glypaceseshal the leassmmennt of Mp than the
.device such as | um nescence_and take-out of |ight,
1ytiad cgrapunding ot added insenfedned an ghpepmpnsition of the
15 phosphor having the optinmm | unm nescence properties
rhoselniskeingt theginal prefhct. ediccerdigstie wnde thadesseamount of Mn
produced by adjusting these. Further, Sr, Ca, B_and '
thaw the keitaalcompewn dinghamosnp addediis cogtaingddopher caatposition
L-MN Eu,, WR to be a mx crystal. The peak wave | ength '
ot the pbesplif beig gt theafishAbproduwte | ength side or a |ong
wave | ength side by being 20 the mx crystal. . The
aboveopmgﬂﬂ onhbidsevesxidetnyoduntshsytives Mn 92,aMm 203, MnsO4 and
referably a mean particle dianmeter of 3 mor nore. '
I\’Erk@_ OphesgherMnofddsd @atlst abpwumentioed eevesrthSjo- tanith,
WR- base, and Ca-Si-N Eu, WR-base are a nean particle
phpsmequsrarsfusitadly added, Puiit isuottlineiteidotoethesat a dMednetal, a
silicon nitride 25 to which M was added can be a nean
Mpunitride ati tmidesrampamddenonrother morgadigsalds dthexpofo Fuether, a
difference of the particle dianeter, there are
certisionaigewhich it ist preevieuggcontanpdrini ather dasnetaeriat may be
the nore the | um nescence brightness of the phosphor
wietl. i ifudhed, withdrespect tqgthe abaes-meanteéiéd seventhito nth
light emtting device is raised, etc. 5 The third
phoghorsniX isi sy tdnvidcim tle¢ avmposididrthe Jrisvensideredihiaoi® is
is a light emtting device which has at |east a |ight :
ingar du¢avyinole Nenioustiiohcorepoursdy bejmtg aaaivmy atégal,iorsiccelerates
| um nescence spectrum and a phosphor which absorbs at
theeffectshd E)@ldﬁﬁuaiomf, plairgicte gfowtheanmddhe-improvement of
first |lum nescence spectrumand enmits |ight having

_crylstadedtnd Namalgswahceespect to the effect of the Mn addition, similar

effect is obtained even if a Mn compound is changed to a metal, nitride and

oxide, and the effect of a case of using an oxide is rather great. As a result,
n,phosphor in which a trace amount of .O is contained in the composition of
the phosphor is produced. Even if a compound not containing oxygen in
the Mn compound is used, O is introduced by other raw material such as
Euz03, atmosphere and the like, and the above mentioned problems are
solved thereby even if a compound containing oxygen is not used.

The addition amount of Mn in the seventh to tenth phosphors is

preferably 0.001 to 0.3mol based on L (Sr-Ca, Sr, Ca and the like). In
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10 spectrumwhich is different fromthe
above-nentioned first | um nescence spectrunt and the
above- nmenti oned phosphor is characterized in using any
one of the seventh to tenth phosphors related to the
present invention. The |light emtting device which

| paniitsldr] thd akeitign antiuftesfaviin imothos abowermt dretiomwsad phosphor is

which the. light emtting device has can be provided ,
pi&ferrgbly. 060251 ®RamMl dasthenl L.dBt- G S+, iCwaddthedike). The
which emts light of a white color by conbining blue
Lamin ylechoweffi €idnaig sucheaphatinesgeged baighthesds, aiirai ttun
and the like which are in the relation of a
effidiph erandagnergd| efficichieyevarbe irhpkreve by dddihg dMntin the
the white color, but the light emtting device having
pRoSglsor &dringupi JREERNCSep Wrdh £ aAwR apesial ded.
Specifically, there can be constituted 20 the |ight

eni t t imgheebove-Meh fibnediskse@thves bt phobats@rs\Mhd @esidual
color which is slightly reddish by mxing blue |ight

aMbtt dﬁM@ﬁs@Mefd‘tﬁWS@ObEyﬁl bt BéHs. eThé liMgn&dceitdlefficiencies
and yellow red light which was emtted by the wave

cheh@titn SRveartsy addihe Mt bes BBeve -y +16h8d phidepRbte However,
light emtting el ement which has the first

sTéE MRSiEeRaet <y A Cdurhi figad D ¥nddd ot 19k 4 SHUh AR nY 9f Mn added in
25 the Sr-Ca-Si-N Eu, WR-base phosphor whi ch carries

aQUby el 9 s |gfatdht BEnCEHY 8mpuelt (TTMLNG 1Y édrePoSition after
light of said first |um nescence spectrumand emts
prbBidtid. the second | um nescence spectrumat 600 to
660nm The phosphor used for the third light emtting

devi cBn kRb 3RV et RehiBne@s666MEh tOYENH PROEFhAR! it is preferable
l[imted to one kind, and a conbi nation of 2 or nore

(94t BRORPLY Sorta¥h A agliddse ro@i@toxpﬁl@lfe Wl tb& P % gfmupe
used. For exanple, the Sr-Ca-Si-N Eu, WR base phosphor

cO@SisAnlglst % SeNBa, BRECK! @B, TRaEMA] 650 N#)K,Re | N, Cr, Mo,
contrary, e Sr-Si-N Eu, W& base phosphor has a

O 4 RS CeTRe lﬁﬁﬁﬁbédé@i]c@%ﬁghénﬁ?é%@ﬁchmﬂtﬁ)ﬁ‘i’ﬁé%@ﬁce brlghtness
havi ng peak wave |ength at a desired position with

| af dWRY4h th8R %"fﬁcfeﬁ@%%aﬁfb@ﬁxgpi‘@ve@ﬁ@ﬁ Adedig JaperH@nts such as Mn

produced. The t emtting device using the phosphor _
aWli B bn GRBRIHIRG - m%nlﬁ'oﬁ@d‘ifho% B%PgorThQ%ag&lst @onsidered to be

| um nescence color different froma |ight
that the particle diameter of powder becomes homogeneous and big by
containing the component cohstituting elements such as Mg and B in the
base nitride phosphor such as Eu ahd WR, and crystallinity is remarkably
improved. The wave length of the portion of light having the first
luminescence spectrum can be converted at high efﬁcﬁency by improving the
crystallinity, and the phosphor having good luminescence efficiencies is

obtained. Further, the afterglow. property of the phosphor can arbitrarily

be adjusted by adding the above-mentioned element. The afterglow
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em tting device using only one phosphor. The Iight
emtting device having a desired |um nescence color
can be provided thereby. The phosphor which is used in
conbination with the 15 above-nenti oned seventh to
tenth phosphors is preferably one or 2 or nore of any

panpedy ia iptportamt &l andisplayakdvdee phcts pber dizplay ahddPDP on

cerium a yttriumgadoliniumalum num oxide phosphor
velich\displhylsyarearontimuomstly an dyfeprehtedlgalaltiedraltuni T e
oxi de phosphor activated by cerium As one exanple of
cohtrayy} theuaftertlom canmbexsugpraduesiosli gkl \ahesdikve B, Mg, Cr,
cerium there 20 is Y3AI 5012: Ce. As one exanple og the
Nt Al iaordk eecliikeé i whre dlageinityidephdephphes BhOphashhyat efhe
by cerium there is (Yo.sCGdo.2)3A 5012: Ce. As one
pioaphoerefatédieo yié prentdavbhtioh @in/hé B4R 98¢ d9isplay device
phosphor activated by cerium there is _ _ :
s Alsca Ef3dag) SPUAGE, cvRieifl drdbkiRd AITABOLR 48Ed for
enits a desired white |ight can be provided by
addiry Bi mgd the lidey eé mﬁlené’&eh@@tdioﬁélﬁéﬂwfénﬁfflﬁg%&, And it is

the present invention and the yttrium al um num

candiderqghelsphOrplags iaVet &6 ik 03e4h t1818RH th@edﬂfu%fombkﬁeess as
t he above-nentioned blue light emtting elenment.” The

des@tibe abbid.NOTHEY, 1R pWHtedle | BafRRst bf tHEFhobYhdD lini
combi nation of the bl u%m: [ gﬁt a(;rri tting el gm%%%/h ahgr}/%tglhmty

apititenienBy tBANETL IHAION b Seh fRNOSPEL by abgthi ' .
exhi bi tms’ a slightl ypS pal e whi ten%ﬁ%¥?52ﬁ%ﬁz?%§éétéﬁ}§ponent

covBtifuton ©eldnh HOR RB ANBY AhEIBM thi @%o%ﬁ%nﬁ@h@& silicone
ti nge was conpensated by containing the phosphor

niteldy, edbsbeo tite, refleefiontan M¥OAeARe S dBIpedt Badl fHEN

emtting device having a white color wth various

IdrhiigRsetadphep &Hé‘éioﬁ%xd]iﬁut BRALIORE RN Y s idhPRg ihﬁ‘&iz%g%ence and

conpoundi ng anobunt of the phosphors. 10 As descri

tadleowet of ight, itk gl o in BMRd LikeGh 4N LGl %%%ht%g g&&%, the

present invention has a technical neaning that
phosHoreadihethedPpriam NemiNgscgaed plrb'ﬁéﬁgt?%gfpg(gnssgituting a

ef ficiency which emts light of a warmc

ligletlging triMb ide@i @Uad b & BRoMcdd BY ladpehtifyihlgr. it has a
t echni cal neani ng :

Further, Sr, Ca, B and the like are mixed with the base nitride
phosp_hor of L-M-N:Eu, WR to be a mix crystal. The peak wave length can
be shifted to a short wave length side or a long wave length side by being
the mix crystél.

The above-mentioned seventh to tenth phosphors are preférably a
mean particle diameter of 3 pm or more. The phosphors of Str-Ca-Si-N:Eu,
WR-ba;e, Sr-Si-N'Eu, WR-base, and Ca-Si-N:Eu, WR-base are a mean

particle diameter of about 1 to 2 pm, but the above:mentioned silicon nitride

to which Mn was added can be a mean particle diameter of 3 um or more.
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that the phosphor having a |um nescence spectrumat a
yellow to red region 15 which is used in conbination

with a blue Iight emtting elenent and the |ike can

be provided. As described above, according to the

third light emtting device of the present invention, N
Accomdmngka tieerdifferenperdfahe fadivh ddmetanihes shasdvantages
the light emtting device having good | um nescence
thfaftithiedacgentlichastitlesliathdteg s, thle ov@the tomehedtasee

reddi sh white color can be provided; further, the '
hptiglstess dighendosphoniis ésmpeneed, saed theilight tyRE! oW dfficiency in a
red regions which is used in conbination with a blue
Hghthemetting deviceliemaidedardc.t he |i ke can be provided;

and further, the phosphor in which the inprovenent of

ef fi cilBrethirddigitueabiting deviks rdbsiedntothedirddent invention is a
provided. 25 In order to. solve the above-nentioned :
lglabdeitting Heviek avieithth 49at Badthi igReBitHRALEIAABAL which
related to the present invention is a phosphor which

eainito liphtdaviagshetfivstlamtinecdcel dp@btria\ddWa g shhbs twhich

| um nescence spectrum and enits [ight having'the

abeorlat Ledsteheqiurei osPELl o H & b bwe-ti S 8544 firdtr OM

t he above-nentioned first | um nescence spectrum and
lanniakesdenceflspectium GOl Binitd HEhPBLOW g ThE s8dRMERIRinescence
phosphor related to the present invention is

spbetraci erlizhds idiffBpdtofremSth £ab&Ve-th R th@s&d vkt RMinescence

nitride phosphor conprises Mh wherein Ris one or
spoctrundrendahé AbeleiReh fiohBd WHoePhb+id 8haRRteAkédin using any

The phosphor having the second | um nescence spectrum

ok of the devpgthvay eehBnghlsphees FARtdIeLPAY hACEnthavE M on.
Narmely, when light having the first |umnescence

Téyecls £ t1 6103 8% Y o4 6RWhiidh lc.-frﬁaﬁiieheeeiﬂ)g% L el &yeiby from the
(0]

phosphor, the wave | ength conversion said first

colomiwlebetieeli give e ffitiih k Hevi@ hhdaR Mo p1aReddd 9dreby. For
havi ng the second | um nescence spectrumat a | ong

e g sockafito hagisiengies, sk
cambinidg blue and yellow, red and blue green, green and red purple and
the like which are in the relation of a complementary color. However, it is
not limited to the white color, but the light emitting device having a desired
luminescence color can be provided. Specifically, there can be constituted |
the light emitting device which emits a warm color-base white color which is
slightly reddish by mixing blue light which is emitted from a blue light
emitting element and yellow red light which was emitted by the wave
length conversion by the phoéph‘or, by using the blue light emitting element

which has the first luminescence spectrtim nearby 440 to 480nm and using

the Sr-Ca-Si-N:Eu, WR-base phosphor which carries out the wave length
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conmpound was added at production process inproves the
| um nescence efficiencies such as |um nescence

bri ght ness, quantum efficiency and energy efficiency
than the Sr-Ca-Si-N R-base silicon nitride phosphor in
which Mn was not added. This is considered because

 ednweynionrofsthienp exdipoaftigho ofisaiel Srsttleanirtescdnéd sséatnum and

of Eu2+ being an activator and enlarges the particle
einatselight ofaiite seopsuddiuimimiesyenessp enprumeslt 660rtd 660nm.

this is considered because Mh works as a sensitizer

i n t héllphpbpbphor nsedifohtiutirddight erittingtevicandlatfed to the

i ncrease of the |um nescence intensity of the Eu2+ :
passenbtinventasn ¢anot donidad .to Dhe ¥indomesicenombination of 2 or more
sensitization nmeans that a 25 sensitizer which is an '
efreh ggphows draviisg aliffeveat tepedlo geiviedienktlis eahancused. 3For example,
| um nescence intensity utilizing energy transm ssion

et Soka-BiehsEu, WRebdde shodphuriesceiamiapsedidénpestrum nearby
for exanple, light froma Ilight emtting elenent, a

65@hn, entltdn the edetrany, tharfr-ShiN:Fhe WiRkBayhphbsph@shas a

| um nescence spectrum at a shortwave | ength side of
13@fintescetfEnspect bumhtnéarbyr&X bl dHdphostieod hating peak wave
emtting element at this wave length is a blue [ight '
length b ddsdirehpobiaiomyithihursnesdength $RASE LEBR0EA'dBONM can
440 to 480nm On the other hand, the second

bBeiprobsednc Eisplght emitSng ddvidd GsingetepBogsHdrwhidh ombined
wave | ength region different fromthe first

2 kindeSphosghepacin ke abdménéivente seRACE fERER Foth of light |
light which the 10 excited phosphor in which the -
erhiitinpodevise exsin g edlbynatphloepBbr.t MELe WehtWmthkingd &¥ike having
having the first |um nescence spectrumenits

q desiet & bginin esyenes $otut) can bé pirsvidedl eabhg t hat the

second | um nescence spectrum has one peak wave |ength

near bYI'Hx66h dsp WiOwhiclass ased BasdmbNeaion tWwi@h.thEhe

el eventh phosphor related to the present invention

diaveampatibned\eveatlgtd taee Piodibh HQA sty ESAMIY olB 022 or more
a. M conpound is added at the production process of

dfey eboyta [y titi et th @ity naéide FHYSpBS hctiviadtE@By cerium, a
nitride phosphors, M is . '
yttrium-gadolinium-aluminum oxide phosphor activated by cerium, and a
yttrium-ga]lium-aluminum_oxide phosphor acti{rated.by cerium. As one
example of the yttrium-aiuminum oxide phosphor activated by cerium, there
1s Y3Al50;2:Ce. ~ As one example of the yttrium-gadolinium-aluminum oxide
phosphor activated by cerium, there is (Yo08Gdo.2)sAls012:Ce.  As one
example of the ytt_rium-gal]ium-aluminum oxide phosphor activated by
cerium, there is Y3(AlosGao.2)s012:Ce. ‘The light emitting device which

emits a desired white light can be provided by combining the seventh to

tenth phosphors related to the present invention and the yttrium-aluminum-
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scattered at the firing step, and there is also a case

that the less trace anount of M than the initia
conpoundi ng anobunt added is contained in 20 the
conposition of the siliccon nitride phosphor being the

final product. Accordingly, there remains the |ess
oandaiphosphdhattiaatadiey ceatitinbn dchepdake diitly thewmbote-mentioned
added in the conposition of the silicon nitride

bphe sighdrerhaitng ¢leendritnal Thy hght emittiagtdwtiéd whptto spbonstituted
related to the present invention is 25 characterized

" biyntheecorgbim i e1Siof th&bbasHght kndotingi dleingea t phab thor

conprises 38 My wherein Ris one or nore rare earth
yetreuenbhuninwin chidewplosphss antivated blyrceehnr exfhibite a slightly
silicon nitride of this system |um nescence

pelé wmdiieecylorsandisencd thy weenh dyloaditigwgwhb iasufficient, the warm
production step than a case of not adding Wh. The

celdretih g ahcdvhp exestled Byocdtai SngSihd\p Ebsplaserdatd L ehthe
nitride is simlar 5 as the above description, and

prBsent Sveaniirder Edribeeatlecliphe eMitdagalesti@d Bavinieh® white color
di ffusi on of Eu2+ being an activator and enl arges the

wigh tviagicugitiages ean beaiebvidyd bl dpprobyiately chaxigvnethe
Further, this is considered because Mh works as a

csﬁm)lumﬁﬁg diiohhtoptlesphesphdrswhi ch Eu2+ is an
activator and the increase of the |um nescence
I nt engist Jeribdiealimidt thetthivdl BphvemicahEi ki elaldd to the
The Sr-Si-N R-base silicon nitride phosphor related to
plrBSery B8RMti dnNK 8N i teBhnita$ nfe HORMPOH Ati thR 1a¢lk emitting device
| um nescence spectrumdifferent fromthe
hakove goBaliuaniads&mceafBeieNcR-Whid Ehbisdesh bl 4 ke m color-base
phosphor, and has a peak wave |ength nearby 610 to

r63ARM whive: ¢d1bf tee e pRodqhor Faeflairet K4s hheciRaEMeaning
invention is 15 characterized in being a

- that Bhe PhidsphAse havin€ anuiiiheseks delpeebaim GRANPLERE® toMed region

wherein Ri1s one or nore rare earth elenents in which

wHiichSsesedih @mbinBiRreHifch Whe db NG iYhid Seleii¥rtadnd the like
as the above description. However, the Ca-Si-N R-base

cahlbecorovided] de to which Mh was added has a peak wave
| ength nearby 600 to 620nm

As described above, according to the third light emitting device of
the present invention, it has extremely important technical meanings that
the light emitting delvice having good luminescence efficiency which emits
light of a warm color-base reddish white color can be provided; further, the
phosphor having a luminescence spectrum at yellow to red reg'ionswhi.ch 18
used in combination with a blue light emitting element and the like can be
provided; and further, the phosphor in which the improvement of efficiency
and durability was designed can be provided.

In order to solve the above-mentioned problems, the eleventh to
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20 Mh which is added to the silicon nitride
constituting the above-nentioned eleventh to
thirteenth phosphors is usually added by oxides or
hydr oxy oxide products such as Mi02, M2G3, M304 and
MMOOH, but it is not limted to these, and nmay be a

thtir telehgh plvsphors taladed t@bhé Birésent dVeafiodEisod pAb Bor which
i norganic salts thereof. Further, a condition in ch

dHsozbs ia$ 1pastvihRUSEi GO Bgﬁﬁﬁalvihgjﬂli'@ ﬁréﬁ%rﬁﬁﬁ@src'eﬁhe spectrum
may be well. Further, 0 is 39 contained in th

anlpnsts light dhvihe tﬁ@@&@ﬂmmmmeﬁbé ispORrht Wh‘i@h ibtdifferent

is considered that O is introduced . -from vari ous

fﬁ@@ﬂi&ﬁﬁo@hﬁt%r{e@’\ﬁréﬂh@ﬁh@sceﬂée %&ﬁ&@ﬁlata‘i}? M}‘f‘msts of

effects of Eu diffusion, particle growth and

sulﬁm@n@gﬁ@ébgfov@rystalllnlty Nanmely, with respect to
the effect of the Mh 5 addition, a sinmlar effect is

- obt ai gk eM&BNtH pRo h@pm%@& th $he %@9&% IR eAtidEidl

nitride and oxi de. e effect of a Case usi ng an

cB4ir 8t drfzddaitnBéingd SR1Ca-83- N H-Bavs kili ﬁnﬂ?ﬂ%nﬁ‘ﬂ&ﬂﬂ]or

which a trace ambunt of. O is containe

c6RIeSes Manwifersin RGABAY drf hﬂ)‘%e 'r%r@'éﬁgﬁf@féments in which Eu is
Accord| ngly, the base 'nitride phosphor are

eSketBabl - ThdRosphorhalidy Fhakdedfn ﬁlmﬂl&c&%% Qﬂ%ﬁcrﬁgn at a

even if a conpound not contalnlng oxygen

L6@EReR Nk th el cfly 1 pIoHAGHKEELHRY NARELS Mhen Light having

material such as Eu203," at rmsp nd t

tE fdisk leﬁhﬁEsceQﬁEts'p‘éEﬁ* %\@tal? Ok}nl?l’? i Y ﬂ.}/a?t%ﬁntto e eleventh
crystallinity are ~acce erate even 11 a
p%?@?ﬁldf‘ GHEOREA Mieth %ﬁ%@?&ohsof%gblfﬁ%‘g %@@ﬁeg&%ﬁk&; ectrum is

above- nentione IS prefer

caPrib@Sutbasngdi Egﬁn%r@fé@ecgédtlghﬁlnegco %Sé écglthmrgn]tea long '

| um nescence etfici ency can pe | npr OVG

Wl RRQYR-HBObF 88690 300G s Riditicde . s pref erabl e

that there are contained at | east one or nore

7, B R O SR R IR B pMbopBbr 1 ErhicMn or a M

c@ﬁa‘b‘oﬁh%b@% gﬁ%/ta%ré)&bél%lﬂ ngxeo%‘é %ﬁgxy%v%rﬁ eﬁﬁnﬂpedstcence

quantum effi ci aining a

e%fﬁ%@fécf‘e@%u%ﬂr%oﬁﬁﬂﬁlé‘segﬁéé Bﬁ%‘h@ﬂe%,%“tﬁﬁ Efﬁ]m"éﬁcy- and energy
efficiency than the Sr-Ca-Si-N:R-base silicon nitride phosphor in which Mn -
was not added. This is considered because the Mn or a Mn compound
accelerates the diffusion of Eu2+ being an activator and enlarges the particle
diameter, and crystallinity was improved. Furthér, this is considered
because Mn works as a sensitizer in the phosphor in which Eu2+ is an
activator and the increase of the luminescence intensity of the Eu2+
activator was carried out. The fluorescence sensitiiation means that a

sensitizer which is an energy donor is activated together for enhancing
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in the above-nentioned silicon nitride. The reason is
considered to be that the particle dianmeter of powder
beconmes honobgeneous and big by containing the

conmponent constituting el ements such as My and B in

the 25 above-nentioned base nitride phosphor, and
lomjigieatdriosi ingensity awtdizinglepergy trapsmiaston Rhtionave

| ength of the first |um nescence spectrum can be
converextas; the fhstelirmiziesneycergpéatpummisnfor eeample, light from a
crystallinity, and the phosphor _having good

lighti emitdirg elesidn g iadagh e emittieg eterenhéampoond the like which
| um nescence spectrumis obtained. Further, the

hefst 2 A gindnesnenpe spyclafam g aptlospivoavekengdhimide of 360 to 495nm.
arbitrarily adjusted. The afterglow property is '
It rip@rrefmabf/mt}mtcﬁ}mdﬁgbrt exiettice ebansentiat &hih wphvayemgth is a blue
PDP on which displays are continuously and repeatedly
loghrtr émitting eleAventr bavigigya 1tinén efdeace|spectram mearby 440 to
suppressed by slightly containing B, My, C, N, Al
480hrth he Ori klee btharhieabd seh ensdcondd uphimesbenceofp ddteum is a
phosphor. Thus., the phosphor related to the present
lifhinescaremet speotnan dien wsee leoptlaregiopl diffedtent Eeors dhle first

as a display. Further, even if oxides such as M2, '

\ livnfid8scdvitesh eatudirh, 380G hrminasdaeck §pectaddi ofliBht aridich the

the like, the | um nescence properties are not | owered,
exoiteidtph ssphoo nsiwleichdthiehph osphmlray exalted anat ot tthetportion of
role in the diffusion process as described above.
lightshaving tharfirstllantdinesedmre sfecthempmitporavelength conversion).
crystallinity 15 and energy transm ssi on passage aré€

It hapgefdrblectirdtatihel segohdduannpseste speatatmthds oge peak wave
el enents such as My and B in the above-nenti oned
lsnhgtlcaparbynb60itd €70 0alms0npht benstroafel padtican dfbe eleventh
scattering are changed, and the | um nescence

pirospéot irekated ta thieghiesent idvengictebbs @ perdhwasre length nearby

| um nescence and take-out of light, afterglow and the
d00ke @8@nmhanged. In other word, the 20 phosphor

utilized for a light emtting device is optim zed by

utili Magrtdiven coMipolindeispatied: ax thepfodifeaidi pNodesbafehe
silicon nitride, the nolar ratio of Sr to Cais
dhogkanahtipn®d andJater-mémtiSned SiliconInitridernplp@sphiors) Bin is

for the ©Sr-Ca-Si-N Eu-base silicon nitride, the nolar
stattede dfat $hetfixifg step,aed ehedd ig also a case that the less trace

amount of Mn than the initial compoundiﬁg amount added is contained in
the composition of the silicon nitride phosphor being the final product.
Accordingly, there remains the less amount of Mn than the initial
compounding amount added in the composition of the silicon nitride
phosphor being the final product. |

The twelfth phosphor related to the present invention is

characterized in being a Sr-Si-N:R-base silicon nitride phosphor comprises
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Sr : Ca =1: 1. The second | um nescence spectrum can
be shifted to a long 25 wave | ength side by changing
the nmolar ratio of Sr to Ca. In the 41 i
| at er-menti oned Table 501, with respect to the:
1Vgrﬁosphors having a conposition of Sr : Ca =9 : 1 and
whegzin-R1s on@ oxtimerpzake aaxtd ¢lenuartsiis WhmnEuamssentlal
609nm and to the contrary, when the nolar ratio of Sr
Int caseeof; the gilisdnatitside loftheusysbesy, lumiaescence efficiomcy is more
Ca=6:4 and Sr : Ca=3: 7, Sr : 5 Ca = 4. 6.
imprevieddky adding Ehyeh aiproddehon B4Brilanam dag36fnog adding Mn.
642nm and thus, the peak wave I ength can be shifted
The efferomiviaMn Iee:ngtsmosth;heSr “Bius:Eu-base phloephoitritevisngmilar
the peak wave |l ength at a | onger wave | ength side can '
asbﬁiqoabdm: ddscripivheand whenist dom shaddzed bextausedhe Iint accE€lerates
is changed, there can be produced the phosphor having
thiehaiffresién wh 2 deitd antadtheatboagesinlhdgemtiee pangele diameter,
side in which the peak wave length is 644nm The
andintystatamite voas ghp neesl. c diutth eirnfirisve dohyidebadecguse Mn
the nolar ratio of Sr to Ca. In Table 1, the
works aescensitipeopetie/phdsBior inCarhicl® Bu?t is anraftarated and the
to as 100% Wen the nolar anount of Ca is increased
inaged sesdf ($re, Juvhim dsuem ceeRttensity ofithlet e sadtivat 60 w30 @drried out.
Sr : Ca=1: 9 and the lum nescence 15 brightness is
TheBr BieN Ribase. stlicon Ritridephospleogrdatedtethié preguait invention
i nproved by changing the nolar ratio of Sr to Ca. In
hasadlconfiikitivh en dghaninescef e spesteymddfek@atdedm $he: Ca
=9 : 1, but the quantumefficiency 1is inproved to be .
ahbvé: M¥maionsd Sr-Ca-Si-Bl:R-laseldilison titrilephoephenemd has a peak
efficiency can be inproved by changing the nolar ratio
wate Bngth Kearbd06 Theo 680pauindi ng anount of R in the
above-nmenti oned phosphor is preferably 0.003 to
0. 5miThé tlsrde exrthSyh 63p h 05rredaniek dGav. tHenp yaehit duvention he
conmpoundi ng anount of Rin the above-nentioned :
chalrastErized i peiifges &H-$1-NIROPAsd silidohmiltridegdtbsphor comprises
Sr-Ca, Sr and Ca. The peak wave |length can be shifted
Mh0wheiemngwa‘oael angblhe satteelmthcdlangintg ih vehichripausdssential.
amount o
The effect of adding Mn is 51m11ar as the above descrlptlon However, the

Ca-Si-N:R-base silicon _nitride to which Mn was added has a peak wave
length nearby 600 to 620nm.

Mn which is added to the silicon nitride constituting the
above-mentioned eleventh to thirteenth phosphors is usually added by
oxides or hydroxy oxide products such as MnOgz, Mn203, Mn3sO4 and MnOOH,
but it is not _limited to these, and may be a Mn metal, a Mn nitride, an. imide,
an amide or other inorganic salts thereof. Further, a condition in which it.

is previously contained in other raw material may be well. Further, O is
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25 R Further, the |Ium nescence efficiencies such as
| um nescence brightness 42 and quantum efficiency can
be inmproved. In the |ater-nentioned Tables 16 to 18,
there are shown test results in which the conmpoundi ng
amount of Eu in the Sr-Ca-Si-N Eu-base silicon
copitaimeseinthe epmpgediorrof the ahpyermentiomedsidicos, nifbiete. It is
Eu.is 0.005nol based on Sr-Ca at Sr : Ca =7 : 3, the
copsidersdiidasd @ éngpirolycedfrom vaiousMmesmpnueds being a raw
brightness is 100% and. the quantumefficiency is
mabeyugl, iatacspkerates the effocismf, Eu effpeton, wavticlegupwith asd the
. 637nm the |um nescence brightness is 139.5% and the
impravesrantedfiqrystalbinitys 19amedy, vaitl nelspedtute theseffeteof the Mn
characteristics becone extrenely good. 10 The '
adghitiion; ersizyitameffedt istobitaintdteewdinifea imcompednphssitorged to a
is preferably 0.001 to 0.3nbl based on Sr-Ca, Sr and
mekal, nitrpde anduixade. t Mbe effiit tof ancasmemfnising adhoxidetiserather
above-nenti oned phosphor is preferably 0.0025 to
great3mils shreadt,ortheSrh @GphoPrinawtidiaa tFaee hmoune of Oiecontained
efficiencies such as |um nescence brightness, energy
inghfej aoinapesi timndofoakine i mi tibd e i$ peoduamyd. c alcdoedinghy,attedbase
by adding Mh in the silicon nitride phosphor during
niprided pdiosphos taepSroCaiSi-QNRy SaCerQ-A R and GeSTANR. Thus,
405 to 409 nentioned |ater, there are shown the test
evendiilat @ pownd afot ichetaddn ¢ icaggeannithe Mh ddmpouddés used, O is
Ca- Si - N Eu-base silicon nitride was changed. For
intnodimekd by othearbiass niterinl 28ichvieEubOg, dtmospdserenaad the like,
bri ghtness is 100% and 20 the quantum efficiency is
antoBw difitesiomp aticls igrowoh anid th elimphosghent bHerysbalihnity are
no Mh was added, the |um nescence brightness is 115.3% -
aceeldratesl by Mntevendf fi cirepcyn d sodfaindig beygdhés bt ueed.
nitride phosphor to which 0.015nmol of M based on Ca
was - didechnt®htiof thé@abbuaimentiened O &5 piefeemslyedy Bycweight or
as | um nescence brightness and quantum effici ency can
legseba25l ompheeenoudBof total composition. The luminescence efficiency

can be improved thereby.

In the above-mentioned silicon nitride, it is preferable that there are
contained at least one or more selected from a group consisting of Mg, Sr, Ca,
Ba, Zn, B, Al, Cu, Mn, Cr and Ni. The luminescence efficiencies such as
luminescence brightness and quantum efficiency can be improved by
containing at least the component constituting elements such as Mn and B
in the above-mentioned silicon nitride. The reason is considered to be that
the particle diameter of powder becomes homogeneous and big by containing
the component constituting elements such as Mg and B in the

above-mentioned base nitride phosphor, and crystallinity is remarkably
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} It is preferable that the above-nenti oned phosphor

consi sts of any one of conbinations of the el eventh

phosphor and the twel fth phosphor, the twelfth

phosphor and the thirteenth phosphor, and the el eventh
For exanpl e,

ost1r nd the.thi t h. phasphor .
ERIREATS oo Wone Iengthob e bt CEtmEs FeRGCo RS Coruiean be

el event,h r.and the twelfth phosph neans the
i s R B A1t D S Gring G S Ghliina by, aaic Hhaiehosphor

hos hordqnth the Sr- |-N Eu- bggﬁs |I| on nitride

BB F0P T IRBHDESSENGR & F‘t‘i’é‘ﬂ%‘rw sgaerd Lumingsrence
nitride hor, h t he I escence spect rum near by
SBBeHTID égagﬁﬁn?ﬂe aﬁfhw ¢ i terel PP exfpiddie phosphor can
S|I|con pﬂ@ as the | um nescence

af JB§ ey PEOR ety A% L@ or bR tidaR dlsplay

vvave I a deS| ositjon at a wave length
A G G 55 5Bl oME L OB B EELR Xhy aFh aoignuResly and
desir amoynt of tR@ m xed. phosphor, In addition to
TERpgA S2RRA |08ﬁed eowsiingly Ghe afterslaw can sesupprassed by

ed the p hor mX|n t he Sr-Ca-Si - N._Eu- base
Sﬁgﬁd]é’owqffﬂw gprﬁ-‘dsb\ho wodhthenbkein she thasg niteide

i |tr| hosphor, and the _phos r mxing the
pgps OJSP FIP%B B%Ié Xsi Tl thetnh%@hpmgf;ﬁ@d ‘totthe present
Sr-Si - N Eu-base silicon nitrjde phosphor and the
igvendioncen heawsedsforia display devire rdspherdismlay. Further, even

aphor aV|n t he peak wave length at a desired
‘fg%l £5 SHCARS Mflaea%i Mpaldgandf HeB0 s tase galvied fonmdsing B

pr.oduced by these 20 conblnatlons The eleventh to
apf; %Hxﬁﬁﬂ@@mgerrca propertiostare nntdgwered, avéit ion
are preferably phosphor characterized in having a

: c?}éﬁlfipgqa@th@ﬁ Qr@]@g{s ah$0 anjmpontagntrolgHa the diffusion process as

‘fll - N: Eu- base, Sr-Si-N Eu-base and

d@%ﬁr edakaveasthyp] theopariielei Hamsies phthe phosphot lerpstallinity
NH is added have a 25 particle dianeter of about 1 to

apdgneggy trapsmbwien Reasagmate shangehby £onbaimingébetcomponent

which M i s added have a particle diameter of 3 mor
coppitetuting elements such as Mg and B in the above-mentioned 51hcone

nitride, absorption, reflection and scattering are changed, and the
luminescence properties in a light emitting device such as luminescence and
take-out of light, afterglow and the like are changed. In other word, the
phosphor utilized for a light emitting device is optimized by utilizing this.
With respect to the Sr-Ca-Si-N:R-base silicon nitride, the molar ratio
of Sr to Ca is preferably Sr:Ca=1t09:9to 1. In pai‘ticular, for the
Sr-Ca-Si-NiEu-base silicon nitride, the molar ratio of Sr to Ca is preferably.
Sr:Ca=1:1. The second lufninescence spectruin can be shifted to a long

wave length side by changing the molar ratio of Sr to Ca. In the
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There are advantages that when the particle dianeter
is large, the |um nescence brightness is inproved by
the difference. of the particle dianeter, and the
light take-out efficiency is inproved, etc. 5 Wth
respect to the eleventh to thirteenth phosphors

1art@f - adidied TeblPs G5 eRith FuspRtt ethé bBokFEbFERhviEdHNt
of Mh is preferably 5000ppm or | ess. Because the

co@ﬁ’ﬁyﬁtﬂ&iﬁ”&ﬂ nedaet bect andrSy pohat ned), kyeaskting aVe lefigth is
he eleventh to thirteenth phosphors related to the

GM&ﬁ%d 6OYBH, Q18 tdNEESH tra2y "FRelthieSmBTAt # £ Ef Bk to Ca is
firing,.the amount of M added in a raw 10 materi al

gféd‘faw&{@xggedf@skt@aanpuat sef =g Lhen@@WOght gn 7, Sr :
after ction. The fourth l'i ght emttlng devi ce

Cﬁei @t%dth@ pteﬁ?{ @5@@%&‘1 ﬂH“i’s%‘SQrﬁﬁ 6438m, | 4006368k, [64¥hm and
devi ce whi ch has at east a ght em tt’ing el enent

thMY GHe YRIDE walk gg%gﬂﬁxm%etélﬁftfeldr&taum RESAENRES th 51de Thus

spéctrum and a phosphor which 15 absorbs at |east th

t}fégﬂlbéﬂh&fhé\hﬂ tth‘éfpéa{kew%%\'l%ngﬁﬁ‘ta't ARGkl Wive length 51de can

nescence spectrumand emts |ight having the

bc—?ﬁ Q&SCe'dJ M ReRHeR gghfeﬁpc%‘étﬂdlﬁﬁ"fﬁt‘f@ of Srdbi¢# 'i§@lﬁaﬁé@d“ there

ove-nenti on Irst lum nescence spectrum

cpr}qw SRAEL, | tﬁ» 80¥EhbLHLviIAPthd PEaRRONGs I@{Ethoaﬁeﬂme longest

hor I's racterized in using the eleventh t

wtabbrl&ﬁgm E&d%‘lﬁ%ﬁﬁlﬁfﬁ@b@%ﬁ%é&l tRAs OS8Rt The

I nvent or exanple ere can be provided the

ldrh%htrs gﬂ& Bi\rlb%ﬂttng%v &?b%hﬁ#o@%tb% &H%n%ft}%dl Al ratlo of Sr

e co is slightly

tdC¥ ngnbi‘eﬂﬂ 1 9hE 19 ﬁ@s Ploh® tsf 95&3 l"’99 ; *.lqgtreferred to
ef ﬁhow re %

emt ing efent and
t,ed
PERR s BB e s
16&4% é“ﬂﬁ e£g {s517d B% Q?S‘fe@f‘spegtrHHHQﬁ@'lQ}hmescence .

Onm an using t 45 phosphor related to

' bﬂgﬁ%ﬁégs 1sr1‘r'xg¢xto'§/gl (P@“]G@%?ar Fueth QUEhE RENRY S bﬁﬂﬁ%'ﬂcy is

nver si on first 1um nescénce spectrum an

"Zﬁ%&‘f%il %sggfrx]?nﬂbﬂgh&esﬁ&‘?ﬁp ratid BrRESEEOEE TREFIIEBOAL the
quantum efficiency was 100% at Sr : Ca =9 : 1, but the quantum efficiency
is improved to be 167.7% at Sr: Ca=5:5. Thus, the luminescence
efficiency can be improved by changing the molar raﬁ:io of Sr to Ca.

The compounding amount of R in the above-mentioned phosphoi‘ is
preferably 0.003 to 0.5mol based on Sr-Ca, Sr and Ca. In particulér, the
compounding amount of R in the above-mentioned phosphor is preferably
0.005 to 0.1mol based on Sr-Ca, Sr and Ca. The peak wave Iéngth can be
shifted to a long wave leng-th side by changing the compounding amount of

R. Further, the luminescence efficiencies such as luminescence brightness
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It is preferable that the above-nenti oned phosphors

contain the 5 yttrium alum num oxi de phosphor .

activated by cerium the yttriumgadolinium.alum num

oxi de phosphor activated by cerium and the .
yttriumgalliumal um num oxi de phosphor activated by

amet quantuin effieieneyanipl ke Dhptbed/t tT] tha 1@deyrﬂlaﬂﬁbﬂéa%b1es 16
phosphor activated by cerium there is Y3A 501

tés 8onhesxarpkRowh feberydultd Hnxdade |th€'ckéﬁhﬁﬂdﬁﬂ.1ﬁ§'§mount of Eu
oxi de 10 phosphor activated by cerium there is

1§ Yhe BydCaZIBNIBQ I2iseesilibon aierid € tarfed hep it é:[érﬂg]le, in

gal | i um al um num oxi de phosphor activated by ceriu

Tahds ¢6] swh¥éa(Puds DBO5AbbBAZeCon S-Eh@aﬂ 41904 : e L 7Y the peak

device which. enmits a desired white |Iight can be

warvaVlietieth By 62a %@Qu&ﬁ%e@&@M@htﬂ@és@%%(@? 'illaethe

present | nvention and the yttrl um ['um num oxi

qRBasphoeffikberddt iVEO®A, Bit Wénuﬂhqg% b8l t!flee ﬂﬂéﬁﬂbv&%'length

above-rmentioned blue {ight emtting el enent

id 68Mhne the AN ndeNd iR M‘ﬂ%rl@ihés% i§ q%@%%%fdéﬂ?é/ qﬁgﬁ’&u

conmbi nation of the blue Tight emtting nent

0 u
E AT TG, R .

g¥&d.m color tinge was insufficient, the. war m col or
tinge can be 20 . conpensated by cont ai ni ng the

phospirake ddliflofdtarthuhPef Mr?:ﬁ'? Rhe 2B V\Efﬂlgﬁltm 'i)th%g%hor is

the light emtting device. having a eco
|

PRI A0S SR8 S5 O o e

ad@xsdd RathaRoreMnt et L4 &b - IS0 nﬁg 10: oqel\élp%% g y

the present 25 invention has a tec meani ng

010v2 5! {cUNb3RUIITARA HEYEES Raviig C16 BRoT. Ll aescence
or -

ef ficiency which enmts |ght o a warm co

effRESASBs sWHh 1R 169k iYlesEdite és‘gggnell: éﬁﬁ&enéyt al@% quantum

a technical neaning that t

efﬂémﬁ?ﬁ%‘ﬁ?ﬁgé%ﬁ%@f”&ﬁ%ﬁ?# ool Qlﬁ%?’g'nmé%' cHphor
detiagsifoddRtiohG ek oe 1ﬁai‘rlaps§ m 2tV Cﬁdthe Tables 405 to 409
mentioned later, there are shown the test results in which the addifion |
amount of Mn in the Ca-Si-NiEﬁ-base silicon nitride was changed. For
example, in Tables 19 to 23, when the luminescence brightﬁess 1s 100% and
the quantum efﬁCiency is 100% based on the silicon nitride phosphor to
which no Mn was addéd, the luminescence brightness is 115.3% and the
quantum efficiency is 117.4% for the silicon nitride phosphor to which
0.015mol of Mn based on Ca was added. Thus, the luminescence

efficiencies such as luminescence brightness and quantum efficiency can be

improved.
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In order to solve the above-nentioned probl ens, the
fourteenth nitride phosphor related to the present
invention is a nitride phosphor which contains at
| east nitrogen, and absorbs at |east the portion of
light having the first |um nescence.spectrum and '
em t sltlisghtefdrabl e ¢h 4 hithes abovietnddh thome hph 6spicdr cIesstsUsh any
which is different fromthe above-nentioned first
oneinf oembematiospef theislevendh phasphve andethe twdlfiat phb@phor the
above-nentioned nitride phosphor is represented by
twéléthgphesphorf andtha thi¥e (2 pBhxgl ¢ 3n¥) the el@%ﬁﬂﬁbhobphor
is at least one or nore selected froma group-
awd ke shirgenth phospledenBorodxBapldythe Ghosphbr cBﬁmsZi’hg of the
Cd and Hg, Mis at |least one or nore 15 selected from
compineitporeoosiled élegenth pMovshenaidaheGwedth leospBdr theans the
Zr and Hf, and Ris an activator.), and contains at
phegtioranexiog therSr-SekSeNeBufls 258 @hc@ﬁ@ﬁma@%o@%w vAth the
My, Sr, Ba, Zn, Ca, Ga, In, B, A, Cu, M,
S1RBi-N:Nu-béke sMtonOniafidefshosph®r! UFoReXGR1AE, the -
ef ficiencies such as | um nescence brightness, energy

Swe Ui §i-8NBy:-Bask Silibh witAHE iptaphyr GaR the 1umh@¥@a1&ysp ectrum
20 containing the conponent constituting el enments such

né&&rbye 501tmBabl dihthe ehonrarRblel SRS N BHy- BE@é‘Eﬂhc?htﬁl'tgﬁe

phosphor. The reason is considered to be tha

plswphios | e silanRirfin cxte RONESECtBRAPAB S IO DEUSRAC O UBh @B osphor
big by containing the conponent constituting el enents

hgdek the panlandve, leﬁFﬂl a yddsitdd PbsivionSat £RPIARINEth range of
i mprove The wave length of the first 25 | unmi nescence

620DRS 6 50AIC 840 B Reavesd %? rﬁimhlg%ee&é‘élfédeaﬁbum of the mixed
improving the 47 crystallinity, and the phosphor

th%‘;‘)h@g 900 hddiibA a5 ARG Vb heh eRel8T oe®InBions, there can be
obtai ned. Further, the afterglow property of the

alphpzpfated dle BBos d}i‘lﬁ@ tfigind th@8ik4-8¢ N E - Bﬁsé’@ﬁﬁ:%ﬁtmtnde
fourteenth nitri phosphor. The afterglow property

pHosphGRavithrthe Oa®id Ik -B¥s6 &V Ch ﬁﬁ?ﬁ@ﬁh@sﬂi&%ﬁ& t@d
5 PDP on which displays are continuously

pHoRphak eflxingahei RACa Vit N:EAMKeHineby mérfﬂ&e 9%@151%10%e

can be suppressed by slightly containing B,

SBi-NAE uahdsd Eh@xc'ohl&ﬁthﬂetﬂ}ﬁ)sﬁli@i‘ emettd CAst- Nowh ieRRt flicon
nitride phosphor.

nitride phosphor. The phosphor having the peak wave length at a desired

p'osition at a wave length range of 600 to 680nm can be produced by these

combinations.

The eleventh to thirteenth phdsphors related to the present
invention are preferably a phosphor characterized in having a particle
diameter of 3 pm or more. The Sr-Ca-Si-N:Eu-base, Sr-Si-N:Eu-base and
Ca-Si-N:Eu-base silicon nifride phosphors to which no Mn is édded have a

particle diameter of about 1 to 2 um, but the above-mentioned silicon
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Thus, the nitride phosphor related to the. present
i nvention can be used for a display device such as a
di splay. Thus, the particle dianeter of the 10
phosphor, crystallinity and energy transm ssion
passage are changed by adding a elenments which are
ndtides enwhiclyMn he addeddravecapiratinkddiameter ofthgm or more.
nitride phosphor; absorption, reflection and
Theaetarei a‘ﬂgfa@rtegwah@fed’henahhé pagidlemiagstenielarge, the
properties in a light emtting device such as
lilmmnmeacbelaxtdletsakslm@momd biyghee, differengt ofitlamgartiele
"like are greatly 15 influenced. It is preferable that
dii e edbrn aedntdret gt th K oont eficibnoy ts imeropédysgthor i s
represented by the general formula
Lx My NWizh 3pxpéel/ 3) the: €teventietethivteérstraphbgssdrsaredatyd to the
nore selected froma group consisting of Il val ency
poesdvt, inQantisn, dhel rBadulliasnSint afMRid preferably 5000ppm or less.
activator.), and contains 20 at |east one or nore
Beehuse ¢He fabowe an g dope d efiicss argobfaibgd bSr ad@mg ¥in iBthe
Al, Cu, M, C, 0 and Ni. Because the nitride
ephasythao thartdkytldphosphsedirelatel bavha@rbsgit invention.
reliability and good crystallinity can be provided by
HowevtemeginceddnNly,scettersSd arfikiBg, e abd ovirdti sfdVIM #8d&d in a raw
In accordance with this, the Iight emtting device
niebeiriy] ig daffetérftefrpmoties hiyn (drtng Minf ig) thoacoipodion after
provi ded. Wien the light emtting device is :
peodattiomt ed by utilizing the 48 fourteenth nitride
phosphor and a bl ue LED having a peak wave | ength
near bfh4¢@uith ightenastiag dghte selated tothepresthtSinvention is a
light of the first |um nescence spectrum the |ight
Ligghit temh itgingtleddviee haniclnd dshet eaak aviegtet ehettin § e@aehy which
560 to 680nm which emts white Iight can be produced.
emiThBght hiavat®the Epsebentiecsdeyct ke eafrave ameni pbeeph & which
is preferably Eu. Thus, there is prepared a phosphor

 abbixts ableasbsht pghtiohaxilihtt dfethef Al ale- hemitheedenss:

spectrum nearby 250 to 480nm and has the second
Ihmin eeeteacpesipacd bt evhitsliglst aving 1y sddoad lutinescence

first lum nescence spectrum in particular, has a
spectkuat whiseld différent édome@ieoﬁbo%)/nfe@itﬁbned first luminescence
sp_ectr.um (wavelength is converted); and the above-mentioned phosphor is
characterized in using the eleventh to thirteenth phosphors relatefa to the
presentlinventi.on. - For example, there can be provided the light emitting
device which emits light of a warm color:base white color which is slightly
re'd'dish by mixing blue light which is emitted from a blue light emitting
element and yellow red light which was emitted by the wave length
conversion by the phosphor, by using the blue light emitting element which

has the first luminescence spectrum nearby 440 to 480nm and using the
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10 absorption. Specifically, there can be provided a
phosphor whi ch shows the maxi nrum wave | ength nearby

580 to 620nm when |ight having the first [|um nescence
spectrum whi ch was excited at 460nmis irradiated to

the fourteenth nitride phosphor. Thus, the Iight
phosphongeldead ce thaiptresary 1|nlvght10115whichacd$hé§oﬁﬂﬂ§)é waafe length
be provided by using a blue LED and the fourteenth
comtersikn phesightirstlemtinedcéticd sifecfeacaid iemienlichn ofithe second
conbi nation. The activator represented by the

lahdyesceroé ispeeiduh ias 600efoe860i. t hose cont ai ni ng at
| east one or  nore anmong Mh, B, Ce, My, Cu, Al and Eu.

Thus, It efefeablbehnt ohé dbovefieehiighed @Hokhhbes SGMiaER the
haV|ng good 20 | um nescence properties which exhibits

ytﬂiﬁllﬁﬁéﬁlldﬂﬂiﬁd&ﬁ\/cﬁu&@ Embbpﬁbr actlflﬁﬂaldol')‘y \6Btithn | ghe
different froma case of using only Eu as an

yBgiimagoliniTie 8RN AP b A SKbh A Y VATt Ed Byed i @hl, Yand the
X=2and Y =5 Nanely, the base nitride phdsphor 1s

ytralar gl ephasanhedxite pROMDrRictiiReRiBy édd§um. As one

phosphor havi ng good crystallinity can be provi ded

ex@HEOYBT the HtiTURMEum Sl e e plﬁ@éf}h@f‘ a@ﬁvhtédsb¥ cerium, there
substituted with Z, the total nolar nber o

1FVFAZORECRITE AS one exBafkbf the y%ﬁﬁﬁn?ﬁgaggﬁﬁluﬁlhﬁul?ﬁﬁﬁlm oxide
nitride phosphor is preferably represented by L1.

pK@s&%\ﬁﬁﬁw At IHp @é’ﬁuﬁl‘v‘ r’dh'e@é‘ ¢4 (Y% A0, LY, A1.0), PR e r@@ bﬂ e
and

Y = 7.7 Nanely, the base nitride phosphor is

eﬂhﬁb% aPtle yeRieseped Rl kMM 8x1de5pH8§pHBﬂ éd&:@'&?ted by

phosphor having good crystallinity can be "provi

céﬁﬁﬁﬁ&her@f?Y@@ﬂH?GﬁP%O‘?ﬁég ngﬂeeﬁﬁ%ﬁgmé&%@ch

R has preferably a [lar ratio of

efh®tsla dEBﬁeH'&Bit@%MBE pReVidRd By 88mbiniHNASCFRES hors

bri ght ness can be obtained by setting the conpoundi ng

rdlhERPEd LR peEsdRt dveReioRASed Fhi KidSu hQﬁHﬁﬁ{um ox1de phosphor
represented by 10 LxMYN((2,3)x+(4/3) :Rwthint

aGROYRUTBNEEQ080 2hANYR LK GBS Ehe EBeve%éﬁtleﬁe& "Eﬂ?é@ BYht

havi ng good tenperature characteristic can
eRi@¥gekbment. The hght.emlttmg device which is constltuted by the
cornbination of the blue 'light emitting element and the yttrium-aluminum
oxide phosphor activated by cerium exhibits a slightly pale white color, and
since the warm color tinge was insufficient, the warm color tinge can be
compensated by containing the phosphor related to the present invention.
Further, the light emitting device-having a white color with various tinges
can be provided by appropriately changing the-corrrpounding amount of the
phosphors |

As described above, the fourth light emitting device of the present

invention has a technical meaning that the light emitting device having
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The relation of nolar ratio is preferably L : R =I:
0.003 to 0.05. Wen the molar ratio is within the
range, the nitride phosphor having high |um nescence
bri ghtness and good tenperature characteristic can be
ﬁngw ded. Further, since the Eu conpound of a raw
gomi mescenee(pffmenw whiitle emitelighd b @i wapmosglbubasarreddish
be produced by.reducing the conmpounding ratio of the
wEitecomooaa behwvides of uttheraisdvas adachoitell meaning that the
fourteenth nitride phosphor is preferably a nean
plpesptior| leadngrehenindsconde specdtPum at weHasetoofed regibns 2¢hich is
-emtting devices such as LED and an LED | anp, the
usgat imuembih atiohivdkhesklueflightemhtispd etensn p aopdatie ikalcan be
to about the nmean particle diameter, and the smaller
ptdvededrticle dianmeter is, the |ess the coating anount
i's. On the other hand, t he phosphor having a | arger
par t ilal erdati tanstlee thaabuserahéntibaed erbblemesherfoarteenth
efficiency. According to the 25 present invention,
nithieleeple@sp Hoe el sheiddecthehereseht inleerptios pb arnﬂm‘djermldsp@ior
50 I lum nescence brightness, energy efficiency and
whidntombagh § ia¢ ilemmiaﬂfbe@oadld dhgorbestdnast thopertiowsf light
and the nitride phosphor easily treated which can
haaaigcth ¢ fiestCloath intgcamapusiiecCAimben d eavitsiéigh t havibe the second
above-mentioned fourteenth nitride phosphor, the
heetwidende spedtieacehich fpéidfarent fitsm whef fi@dlet meationed first
| east one or nore peaks at a yellowto red region.
lubhin dscghie Spédtiing aaelviloarasterihedin that tlgdabote-anavatiohed
col or-base white color can be provided by using a blue
nitHdeasito dptriistrepdesentb@ dyhtbre dendrad fotraubeEQMYN (2/3)x+(43v) R
| um nescence spectrumat a yellowto red region, in

(vioseiimat {0f: 1eb@t bhe cthavee selaticanfdns acaddp consisting of I1
| um nescence spectrum has preferably at |east one or

vdlehey o€ Hes Mi| CanSa BayvEn) €dgidd ey dd iefatd2@stei®or more
780nm The light emtting device which emts |ight of
séledRdfr60l 8lgrbap&onbisti el IV valency of C, Si, Ge, Sn, Ty, Zr and Hf,
a1_1d R is an activator.), and contains at least one or more selected from a
group cons'isting of Mg, Sr, Ba, Zn, Ca, Ga, In, B, Al, Cu, Mn, Li, Na, K, Ré,
Ni, Cr, Mo, O and Fe. The luminescence efficiencies such as luminescence
brightness, energy efficiency and quantum efficiency can be improved by
containing the component constituting elements such as Mn and B in the
above-mentioned fourteenth nitride phosphor. The reason is considered to
be that the particle diameter of powder becomes homogeneous and big by '
containing the component constituting elements such as Mg_ and B, and

crystal]inity is remarkably improved. The wave length of the first

luminescence spectrum can be converted at high efficiency by improving the
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can be provided by using an ultraviolet or blue LED

having a peak at 400 to 460nmand the nitride

phosphor having the second | um nescence spectrum 15

at a wave length range of 570nmto 730nm The second

production process of the nitride phosphor related to
ctystallpriég entd thoe phbsminord katving poabliohicescpnos efficioficis can be

nitride phosphor which is represented by the general
obtineia ExidvhiNx 2h8)afterél By YiroFeftyha thienp hosphoatcanl Bast

one or nore selected froma group consisting of Il
avialteanily afjuseed by, th2(1@3en SfourBaen @nnitileaptodighorM iBhe

at | east one or nore selected froma group consisting
afibrgldwpt@rayy o il8poiant@a, a 8ispldy deficeasitch-hs aadidpRiy and

is an activator.), and contains at |east one or nore '
PBE& ex tvellichr disp baygr dxiecontimsosdly g dfepdhte 8y, cBie ZBut.

Ca, Ga, In, B, Al, Cu, Wh, Li, Na, K, Re, N, C, M,
ABcadin £, tlae dftehglode ten ibeashpprebodd BY stightBPcstalihidgB, Mg,
the raw material = 25 of the above-nentioned nitride 7
Cphsphiosan & Rhaliianiratled Bbsedhaiéhtided Rsurt@dnfl hAithie phosphor.

step, nitrogen containing several % of hydrogen is

ThasatHe/nitsbde pRogphdreblsteddotOeise pPetentiiNéeni¥a rc%ﬁlelﬁ‘e iuf%ed for
(0] :

eroded into a crucible and the I1ke, the nmaterial.

a tdigpleydvitesesloded &epbsy. t oTREs GdRl pafede idlatlkeer of the
conposition of the phosphor. The material of the

pkésptidy eryespnllaning @nidied 1@ yaRERSMi§4i0N ﬁssa?e k€ changed by
phosphor beconmes inpurities and it causes the | owering

addinigh® el dtHLAES GRNEE a8d Hiffd 1M BEMSIH IR dt B R AHENE fr the
bri ght ness, energy efficiency and quantum efficiency.

bACRTtH eI Nosptidis b tidd, iradlebBiof i d SQat@éliinFrhrE%anged;
amoni a at nosphere, the erosion of the crucible is

apd €M e Mh 8neddtthcefropPheePhioh 1Nt &8 i 111,90 deWFeN|R RS e
ef ficiencies which does not contain the 10 inpurities

Lugain dseenédbd adke Fouttdfeights afte TR ahidiHe)lik & akSRTEXAY
in the ammoni a atnosphere, the phosphor having

indkidmeeal Y high yield can be produced. The
above-nmentioned firing is preferably carried out using

a cr ugiiblpgefdraBRe tHatPOdh &V d- i dfiofe IRPAS M Ritride
cruci bl e has a fear of inhibiting
phosphor is represented by the general formula LxMyN(2m)x+ws)v R
(wherein L is at least one or more selected from a- group consisting of II
valency of Mg, Ca, Sr and Ba, M is Si, and R is an activator.), and contains
at least one or more selected fr_om- a group consisting of Mg, Sr, Ba, Zn, B, Al
Cu, Mn, Cr, O and Ni. Because the nitride phosphor hardly decomposed
and having high reliability and good crystallinity can be provided by

limiting L as Mg, Ca, Sr and Ba and limiting M as Si. In accordance with

~ this, the light emitting device having good life property (long life) can be

provided. When the light emitting device is constituted by utilizing the
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15 lum nescence and inhibiting the reaction system On
t he ot her "hand, when the crucible nade of boron
nitride is used, it does not inhibit the |um nescence
and inhibit the reaction system therefore the
phosphor having extrenmely high purity can be :
foprberndbonitBdetiersphoherst adilbe EERdeving sopealn wivie Jetlgth
i s deconposed in hydrogen and nitrogen, it cannot be
neauby 400 to460umogea laghit sowrcegehicht emtpHeéglet offtiee ficés h
light emtting device related to the present invention
luinginescéngehsp entitmi, nhye dighi toem vittinghd éndge & asting ¢he eakorave
light emtting elenent emtting the first
lehghh mescky &6 0sppetf trrm whithaepiieswhite ligh tcda@beqrbduatd.
| east the portion of '|ight having the above-nenti oned
firstTheattieatenmprasestedchy the abdvemmdrstibhgdR hayidferably
the second |um nescence spectrumwhich is 52
Edi f flénesnthérein prep sabdvephesgianedidh 45$orbei g1SESMeS the
spectrum and characterized in containing the
fifstunheeettenvet spederyhasgdidly 350 6 8040 40 hazr @%estcond
i nvention in the above-mentioned phosphor. The |ight
luenintestergre stasctaemwohidh Bdifferkhon®ftha fNdt Miminescence
col or-base white color can be constituted 5 thereby.
splecthem pirepertbhlart has at henlahowe R tORed refRIN B said
contains the yttriumalum num oxi de phosphor
absobptiance acti vated by cerium A desired | un nescence
col or can be adjusted by containing the YAG _

f 1 uorSisacefitalby hhtanegn berpioveddd ﬁ'iiho%ﬁhb& il cHOSH o8s the
using a blue LED and 10 the YAG phosphor, there are |
makinuat weivelength densbe 580t06 I when PigB@ havidBdhe first

color tenperature = 4938K, and the |um nescence of a
lupgibesydtideespretaim WwhichDwaE\eaditby atifRim Q8 SPFA@h i to the
On the contrary, in the light emtting device using a
fottteentERitride phivsyhot.e ThubNthd Bkt egfittinBiddvidCemitting light
phosphor and the YAG phosphor, there are chromaticity
of ecowhtlien@ler ¥armr be. phodided Eﬁlﬁiﬂg 418ueaNHDCR @tthe fourteenth
tenperature= 2828K, and the |uninescence of a warm
nitdtephaphoriilated @b AheipreobseimiRs thh, Vh W bination.
observation. The warm ,
The activator represented by the above-mentioned R is preferably

those containing at least one or more among Mn, B, Ce, Mg, Cu, Al and Eu.
Thus, there can be provided the light emitting device having good
luminescence properties which exhibits the méximlim wave length at a
region which is different from a case of using only Eu as an activator.

The above-mentioned X and Y are preferably X =2 and Y = 5.
Namely, the base nitride phosphor is preferably represented by LoMsNs'R.
The nitride phosphor h‘aving'goqd crystallinity can be provided thereby.

However, since the portion of L is substituted with Z, the total molar
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col or-base white color light emtting device which is
soft to eyes can be provided by the light emtting
device using a blue LED and a m xture of the
fourteenth nitride phosphor and the YAG phosphor. In
particular, the 20 electric bulb. color Iight emtting
ndmkiererfdannBd beoundddl= Furharely,tinecaseqifi Zo.enthe bage nitride
devi ce which can enmt blue, green, red and other
phasphms@eﬁemb@meptﬁept@i/bmdd 9b3Zoms§Masta
sem conductor light emtting el enent and the phos hor
ext r €ftbe pbexeehewtioned ¥ amd%éamapcdepabb'eXW liand
conbination, wthout Iimting to the YAG phosghor
NEmdwet@baseani’rmida‘ phbspledros preferabdpn edpresented by LM7N10 R
yttriumal um num oxi de 53 phosphor substance
Thetirivetie phogpher havimgn good ergdiallmite chndreprovided dbereby.
phosphor which are contained in the above-nenti oned
phosphhe absvepmehtioabi L and ¢He abogermentionkd R has theferably a
1. The fine adjustnent of color tenperature can be
modar reto @i, bR <hardoy toHe Chpoimriienghasmpuot hafinghkigh
5. YAG phosphor and the above-nentioned nitride
lphosetence brighantssohmbe obthmdd ghsetimg thagodpouseling

- which having good | um nescence efficiencies which

pespdrsion hR infthe besernitalderplhmphonirepeesenitod byan be
provi ded. The above-nentioned first |um nescence
LsMBN Gim-has) R withihnbectnee-meakioakd3Ghgeo Forther,dhile
it is preferable that white 10 col or-base | um nescence
nityid@phbgsh axuiaviy gngoddnign p edattuwd ch Arddterighiesgamobe provided.
whi ch was excited by at |east the portion light of the
Talba\eda tiem of ansdr friatidtis grefarabbe EncR speL0InteBi0s, When the
with the portion of Iight of the above-nentioned
rddlastratigis RaskeNtice spegd, thmnitadbe htisphibaihgedng Aigh
ultravi ol et LED having the | um nescence wave | ength of

lanieedtehsd beightaess ahdl goditenipéradirecharadieristiedahdse
the first Ium nescence spectrumin addition to be

pablidello Fsethed|siugcd F2 Baviongp éured bfiniraes aeatesiabay expensive,
length of an excitation wave | ength EX=460nm Since

thé&enddletdcdrbnliephlosPhbs caivbe priogivabé blyl widucimg phe sompounding
(eyes) cannot feel the fine change of |um nescence in -
ratio of the Eu compound.

The size of the above-ment-iolned fourteenth nitride phosphor is
prefefably a mean particle diameter of 0.1 to 10 pm. In case of light
emitting devices such as.LED and an LED lamp, the optimum film
thickness of the phosf)hor is proportional to about the mean particle
diameter, and the smaller the particle diameter is, the less the coating
amount is. On the other hand, the phosphor having a larger p.article

diameter has usually large luminescence efficiency. According to the

present invention, there can be provided the nitride phosphor having high
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accordance with the current change, therefore there is
no col or change. 20 Since the nitride phosphor rel ated
to the present invention absorbs |ight of
| um nescence wave | ength nearby 360 to 480nm an
ul traviol et LED having EX=400nm can be used.
luinesaineg brigh tresk) gintrgynifficiengydevd gu anfiitohefiviescy and good
light of a white color can be provided by conbining it
luniih bsdeneepiroppities,id thenitrsdd phhsplodr easly trestted which can
| um nescence spectrum which has a 25 | um nescence
refeek theaobting6inbon568mine pvides.above- nenti oned
phosphor is a powder or a granule, and preferably
cont dnrthe dbove-mieghionedfoanicenith gitkitle mlalsphohehfei sexond
adj ustnment of the | um nescence color can be easily
lundneseamh ceupectnon e prefereddy andeastedhie or enwiegseadamnabe
enhanced t hereby. 5 The above-nenti oned seni conduct or
yelloghto e¢d éging. elrelight smiftief eeabteywhieh bilitighp of a warm
ni tride-base conpound sem conductor light emtting
coRJrevesy whiteecdloic e begnoeidyd bhtusess a lsluerlbBDcadd the nitride
thereby and the light emtting device having high
phoebhabhlaiviyyg ¢he sbéort hvniieshcedbe Bp attrunobt heeley tb @ed region,
of the sem conductor light emtting elenment is covered
inWolkdbih@tiome nitride phosphor related to the present
i nvention, various problens such as deterioration,
r epulTH eoib vsinfeagiomgl ¥dvoald lantingeoet & sgkdiedmeens pheferably
interface of the nitride phosphor and the
atdeastcondde mosrd p&dlts RiliHihiangravellength raage bE520nm to 780nm.
suppressed by using the same material. The .
TIaPhyRt eriittiagaibvitgivhiciretditat gHevf eewbsmpsotbebabé white color
the average 15 color rendering index Ra of 75 to 95
cadlsk prédided Hyeabiglpadnl ttrali2800Kblhwe LIV Wvid@ae gdhht 400 to
emtting device which emts light of a warm col or-base
460hint @n@otly niRid ophesphurdesvihbethelsecohd lpatiniesedrive, spectrum
the color tenperature is preferably 3000K to 5000K,
ataDealvdd ehictihtragpe of 5MOndevé ¢80MM.ch emits light of an
el ectric bulb color can be provided. Further, the
| i ghtT1RTsddondgp RMicERndSrovbss bf e hitrid@phosfher related to the
reddi sh white col or can be provided by enhancing the
present invention is the production process of a nitride phosphor which is

represented by the general formula LxMyN((zxs)f(+(4/3)Y)3R (wherein L is at
least one or more selected from a group cohsisting of IT valency of Be, Mg,
Ca, Sr, Ba, Zn, Cd and Hg, M is at least one or more selected fr.om a group
consisting of IV valen_c'y of C, Si, Ge, Sn, Ty, Zr and_Hf, and R is an
activator.), and contains at least one or more selected from a group
consisting of Mg, Sr, Ba, Zn, Ca, Ga, In, B, Al, Cu, Mn, Li, Na, K, Re, Ni, Cr,
Mo, O and Fe; and characterized in having a step of firing the raw material

of the above-mentioned nitride phosphor in ammonia atmosphere. In the
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specific color rendering index R9. According to the
above description, the present invention has
techni cal neanings that the light emtting device
which emts [ight of a reddish white color can be
produced, and the nitride phosphor having a 25
fixipgi stepcritregapect raining seveml 1% wf hydregen égiisnalivded as a
is used in 55 .. 1 conmbination with a blue LED and
rediveing geschwt siscprigdirogen idecoded hgloya cilieibly as@nithe like, the
i nvention can provide the phosphor having high
mpteniakbef tre eruniblghenvded, coanels spbeichhtahlky inchr @Fb&Eion of
t he phosphor having excellent |um nescence properties
thetpledspdrort s Thiegihatefiahof ki siicibleredibatiod din 988 @ oWt} dttion of
color by using a sem conductor light emtting elenent '
thetp ledspdrortbecohgfatinofuri tiek W dtseanee thpdewerinéf e
ultraviolet to blue region and converting light from
lusaingseamecefifititatoes sughas dtniibieBgen @l IBAEREnd¥S, energy efficiency
so-cal l ed color tone. Further, the phosphor having
amshqubn twint effigi eveyc athdoor din@ly,defce B FREFTY Gardid® out in the
light emtting device which 10 emits light of a.white
amlooia cAmd3p heleVvihdeskogiorr 6fbh & chgcibieidh r&ented, and the
sem conductor light emtting el ement and the

plabpher fentihghegh Phaspbedence lefb ciitidLoRich HBESRBOContain the
related to the present invention can be used for a

infguidties cantbedp spliaedt URirtBedi siRt@Yea@ifBPis 8mpRIvedin the
a

FL, an FED and a projecting tube, in particular,
arhin@fiti a @ithidsph@rélethieGsh dsphg alhgeextpeheBNhi@V iGN be

di ode or an ultraviolet light emtting diiode as a
prbtlgbédsource, a fluorescent |anp used for

illTumnation for a display at a shop-w ndow,

|1 ulhadb &e- hdn tIBHACAY ngPR! p@Fe 41§ dakli@d out using a crucible
Additionally, it can be applied to the back |ight "of

made ef buken niidnhoAen oy bldiedhiim @FhéibldHadia0f8r G EDhiki R ¢
the like. 20 Thus, the present invention solves

luiiinbb @R e VMt ETh HidYiEn BRRE ra@ktiof Uyéedn CONMYERhE 9BREL Kand, when
and has an extrenely superior technical neaning..

the crucible made of boron nitride is used, it does not inhibit the
luminescence and inhibit the reaction system, the.refore the phosphor
having extremely high purity can be produced. Further, the crucible made
of boron nitride is decomposed in hydrogen and nitrogen, it cannot be used
in hydrogen and nitrogen atmosphere.

The fifth light emitting device related to the present invention is a.
light emitting device which has a semiconductor light emitting element
emitting the first luminescence spectrum and a phosphor which absorbs at

least the portion of light having the above-mentioned first luminescence

spectrum and emits light having the second luminescence spectrum which is
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In order to solve the above-nentioned probl ens, the

third production process of the nitride phosphor

related to the present invention is the production

process of a nitride phosphor-which contains at |east

nitrogen, 25 and absorbs at | east the portion of |ight

from thierahovermiensiwaeddarstdemipeseenne snrstamms end

l'i ght having the second | um nescence _spectrum which is
chipfzadenged in santaiaing she foerfeepteaitide phospherselated to the

spectrum and  characterized in having a step of. =~
pn%ﬁenqtilnge@upnfmrﬁh@gabqveam@rﬁlo@edanlhwgwgr e The liglt emitting

production process of a conventional phosphor (for

dewigaprlich emitsrlighidof a warme colorihnsel wiogercoken ean be constituted

No. 01/ 40403) is that raw materials such as an

 therebiwat el y purified nother body and an activator were

m xed, then, the mixture is charged in a nolybdenum
cruci B ie rarefleriable shabtlieiebeve - néntaonytd phesphontomtziing the
baked in a furnace. 10 In the nethod described in the

yttriwemnalvinoaim Opéde Phoeplior dobgahde408yvated bgteepiwh. A
firing is carried out under a m x gas atnosphere of

desideddemif8sces¥dp cald ¢int begaugteddyltd)taiTimng thee YAG
contrary, it is carried out in ammonia atnosphere, in

flubeewend substanqer odestherleght enhitting ldevpreessing a blue LED and
i'nvention, and thus, a phosphor having an extrenely

the YAG iphlodp i, ¢heflds asd ohsorh aticity swendim gge ope it §4&fy = 0.367,
hi gh bri ghtness can be produced. The conparison result

anfl dek@anisErep evttone Fs4938 18t and wheuthieesdencd ofr pdlectihdte color
process related to the present invention, with

isComgeavad ibyevisiahopservaCompar@Qhithe cexargiyein e Lighdreomitting
in Table 32 (which is specifically described in the

dédide wofin el latei o Dodn d memli xitweetdfahl. folinteEalbh eni2fidd hhosphor
Conparati ve Exanple 10 and Exanple which is rel ated

andtthet WGt asphopy dobretarerchyoncassty ed@tdenlateox +h@.454, y =
present invention are carried out under the sane

0 cldridliaidoeolex témgerat uree= 8828Koantli thiengum iGespemned of/2 warm
Exanple 10 is baked in hydrogen and nitrogen

cabrtmskerkite antbrBsaiseevad by vésyaledesetrvation. The warm

color-base white color light emitting device which is soft to eyes can be

provided by the light emitting device using a blue LED and a mixture of the
fourteenth nitride bhosphor aﬂd the YAG phosphor. In particular, the
electric bulb.color light emitting device can be provided. Further, the light
emitting device which can emit blue, green, red and other various colors can
be provided by using a semiconductor light emitting element and the
phosphor extremely excellent in luminescence property in combination,
without limiting to the YAG phosphor. |

The weight ratio of the above-mentioned yttrium-aluminum oxide
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invention is baked in ammoni a at nosphere. As a result,

the. brightness of 25 Exanple of the present invention

is higher by 18%than that of 57 Conparative Exanple

10. It shows an extrenely superior result that there

was the inprovenent of brightness by 18% and it has a
phesphix altbsteae regtivated biyererienengy tleé bbovenssntisned nitride

i mproved by 17.6% Furthernore, quantum efficiency is
phoppbyewhich 20e tontdinedintihe aleser tenitioniesl slessplhiord g

that the 5 stable product of the phosphor having an
pesfereblyl mikedyiat i edtio vl ¢h I$hos Thefimesadpnttent of color
property of high brightness can be supplied by passing
teperpnoduen be cprnedsnt byl dieedihg theeopiwaading amount of the
i nvention, and the production process of the nitride
YyAtG)@fnloephbmnndqh&m’tﬁ)vtermléﬁhwnednﬁthdé pioeghet.i O particular,
ef fici-ency can be provided. Further, according to the
tipe dighhd temotimpodesse Hhick hatvede £ood ﬂﬁnﬁﬁ@&féﬁhtce efficiencies which
invention, the nitride phosphor having an extrenely
estipelight of enparmt cvler-bhse atiins tdlbr cagde P wwdediuced.

In the step of firing related to the present

i nvenThembovieemkintiongdifsest piigfige sddnte Gpktien Gl At a
tenperature condition of a range of 1200 to 1600C. A
luangescehicd peaktay 3G OC556n1M) g dpitdh Prafirabld thdth@hsteep

of 15 firing related to the present invention, the
célotibagejantasspitfecisdalyiednmit Yyemixi g lipHt W}ﬁbh ithe 'p“hosphor
preferably carried out at a tenperature condition of
wihdelg &vasoéxcA2éiDby ait 1496 He0s o8B EL ght BO YR & abBvié- nhént‘iéﬂed first
al so pass two steps of firing that the first firing
limigescehed spedtrain antiepeithtthe e o¥tioh0K 16 h fLOOLLe f or

several hours and further, the second firing is
abeve-ieshtderie bfirst I\ﬁﬁﬁﬁisaéﬂé@sﬁ&tﬁlﬁmle%etcﬁséﬂz@%df OfAn
several hours. In tthe above-nentioned nitride:
ultkasipher LEDhRasteptlte LAi@SeLOE & avelea bt Y BaSexcitation wave
preferably at |east one or nore peaks at a yellow to
lengdh EXF400n mbem behesedfos Rhe firBaduinited démicd %ﬁ@@ﬁﬁﬁl in
spectrum the light emitting device which enmits |ight
a@ditbornbd be abob 66 ueam bikieCORSY h&%h%dt}ikyhﬂﬁhf&cé'ﬁz%jw'a@e length

25 conbination with a blue light emtting diode. The

ofSen erdithtiohn@acele®gth EX=460nm. Since the ultraviolet LED is not
visible light, a person (eyes) cannot feel the fine change of luminescence in
accordance with the current change, therefore there is no color change.
Since the nitride'phosphor related to the present invention absorbs light of
luminescence wave length nearby 360 to 480nm, an ultraviolet LED having
EX=400nm can be used. Accordingly, the light emitting device which emits
light of a white color can be provided by combining it with the phosphor

which emits light of the first luminescence spectrum which has a

~luminescence peak nearby 360 to 550nm.
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58 spectrum has nore preferably one or nore peaks at a
yellow to red region of a wave length range of 580 to
630nm The above-nentioned firing is preferably
carried out using a crucible. made of a boron nitride
material. A nolybdenumcrucible is used in the. 5

Ci t edThé bdodbuhentidhed PhloypHeninm Yowedd & Hg2ahel,
inhibiting .lum nescence and inhibiting a reaction

pPofet&uly (Qﬁthﬁﬁacpirhﬁﬂlélﬁftﬁanmeﬁmé heateriddi biThembe anJustment

a boron nitride. material in the present invention is

oftgRMurhin L8R coeblok Rahlid eddil bRSSENGALAMEd ithBIWIninascence
reaction system therefore the nitri de phosphor

effRY e § ¥hh YEEYh A @A tHerbby. can be 10 produced.
Further, since the boron nitride crucible is

deCOWPHé e o8- mambﬁa&@eﬁﬁeoﬂuﬁéteg Qfggltwﬁft@ﬁ@eleﬁpbnt is
nit rogen at ITDSp ere cannot be used he synt hesi-s

f%f'é)ﬂ yOthel 11§ C%.‘o‘u?)dnitkitd%q%éér &)m%@ﬁ‘nd semiconductor light

ve- irent i oned ri de phosphor has preferably t he

tu h h
S 5 ATy R TRer e b 2 ERSPeshenerery o

tﬂeshgﬁf %nﬁ%ﬁ%gt d-’éiuf:é Hﬂbﬁlf%&‘l@rél%‘kﬁﬂﬁir icad ¥ ptdvidéd eNWhen all

Hyg, Mis at |east

H&? %f%ﬁbes%hﬁeoﬁa@&be l@h‘i%ﬁn&%ﬁ §Ite&r[k91tqfs doVered with
Ge, and

and Ris an

tlﬁﬁhit\fﬁié’ hbsplg” hidd Hﬁth@ﬁ?@éé@l@rmb@ﬁh@ﬁ DLEBus problems such

m nesc nce tness high energy efficiency and

a_be%be %osp Uléi'oﬁ%}’dﬁé‘éhﬁé VRN fedreddatdtbetween the

n|tr| 20 Inmpurities contained in a raw

|
11{&%%@%%23; tggp@gglgg ;gggghbp Bnﬁotl{lxt(e'("%exﬁﬁ:)%(ﬁ(d?cgdf thf_, emitting

' % ‘nce t %!S)E | lg%ﬁ‘gssg?ib Ngmé\lkhe SR8 agidat he i ke

urities cause the | owering of

| um n'?ﬁﬁ%%%e%bﬁﬁ%ﬁ%asthRderﬁft%ﬂgnHe@i'cE '195r9fer59}37 the average

act|V|ty of an acti vator, . I'S pre er ab

PR saRta o 0 svsion snomhpan st

as preferably
SRR e R SRR ki SR PR pELE a?‘“ a3 cglobase
white color can be provided thereby. In particular, the color temperature is
preferably 3000K to 5000K, and the light emitting device which emits light
of an electric bulb color can be provided. Further, the light emitting device

which emits light of a reddish white color can be provided by enhancing the

~ specific color renderirig index R9.

According to the above description, the present invention has
technical meanings that the light emitting device which emits light of a
reddish white color can be produced, and the nitride phosphor having a

luminescence spectrum at a yellow to red region which is used in
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nore selected froma group consisting of Il val ency of

My, Ca, Sr and Ba, M is Si, and Ris an activator.).

The light emtting device can be produced by wusing

t he phosphor having a peak wave | ength nearby 560 to

680nm which 5 emits light of a white color, by using a
cobhbig ati ghtvi g tilha .EID coal tiseylikg can pepkodicatD0 t o

460nm which emts light of the first |um nescence

spectA¢yvrdangly) theasheasenngn vdretibn ghh movidethne phosighor having

phosphor related to the present invention. The
highelseninazcedecbrightpesns ens dpificalecabl yroxidds épe phosphor

mxing a 10 nitride of L, a nitride of Mand a

- hadnpositdllieht Rumihesdeinte iptep pitdsphdiich eamitsnbighn of a reddish

extrenely little yield and an extrenely superi or
whfRdtlb-Base efHit€ celoe bycasinigea pemveaathdtbelighy enfisting
step of mixing is preferably carried out before _
elbhddrtOwhivl efiite gh 118 a Demdassdepde Gplectium ag ad ultrgviolet to
and after firing and the firing may be carried out
blagaldiod Rg dcyRektid OB P deamicomduetdrdi glo) enfitting
nitride of L, a nitride of Mand a conpound of R
elWhi &Gl 19 Sotcale ARy A% . afl}i6t, el whaspher troiag ehoirs
preferably nitride of L: nitride of M: conpound of R
aftedgl8Y &6h Betovidkdt O Purith@rbré otHb hght enattiARidevice which
honbgeneous phosphor can be obtai ned thereby. The

e®ls Nah O bf hOIHRE @Bl taybé Beorldedyedthbiitiag tReildue
preferably 20 Eu. Because in the base constitution

sd gt &b}t bxlhih & \eYemxmnt 4h3) the &bove-m@hitiotealr Posphor.

250 to 480nm (light of the first |um nescence

spectTHB)ohSteenfls phRSEh BY rélaitd t&hapresen taigiviensiodr can be
The phosphor can emt |ight of the second

ubdIFes SRV B s SRALIEMIAMNIL) o Gisgldyf @rBDP, ArCRT) h9/RL,0dn FED
the first |um nescence spectrumby the absorption. In

aRard bFojbing tQBe) irQF&rt%ﬁFa&',l DYght cdeittieg ddiichusirig a blue
I'ight of a white col or can be constituted by using the

1i6At Biditiide AAbasphen AltrhVivldyegenémiftyegdicde 48 a light source, a
conmbination with a blue light emtting diode. The

ﬂg?g%’ée?:;egg:%mged—f@ﬁﬂdxﬂﬁlmm didpagatR Hesp-window,
illumination for medical spot and the like. Additionally, it can be applied
to the back light of a cellular telephone, a light emitting diode (LED) and
the hke. |

Thus, the present invention solves 'problems which have been not
solved conventionally, and has an extremely superior technical meaning.

In order to solve the above-mentioned problems, the third production
process of the nitride phosph_br related to the present invention is the

production process of a nitride phosphor which contains at least nitrogen,

and absorbs at least the portion of light having the first luminescence
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the relation of the nolar ratio of L = R=1: 0.001

to 1. The nitride 5 phosphor having high | um nescence

bri ght ness can be obtained by setting the conpoundi ng
proportion of Rin the base nitride phosphor

represented by LxMYN((2i3)x+(4/3)Y):R wthin the

sgb@t_\fan{lﬁﬂalaﬁﬁg L Mtdeavinly {HefecohBQuntinest &g PEPSRPAM which is
aving good tenperature characteristic can be

dPEOMISdom tHtCak &bl tied R8st RIBInds8bhe 55 B0k, and
preferably L : R=1: 0.003 to 0.05. 10 The nitride

cRAPSRBAZ AU N/ iRE Hs{yTbNERGFHE R HIHNES Bniligni00d

tenperature characteri Stic can be provided. Further,

a%ifdSphbhe raw material of an Eu conpound is
expensi ve, the nore econoni c phosphor can be produced

b . . N ‘
y T eqy 'ﬂ%dh%ﬁg?x%%:&gé‘éjbf‘g &??-?ﬁéb%ﬁ%p%sﬁﬁ& Bdr exgmple,

‘conpound.” Accor t he ni Sphor prepare

cBloihea BE G/l DPOETERCRENT PSR, B £OEN materials

Invention, the nitri ospnor ex Ibitin

skEH‘aﬁe:ﬁ‘r‘ ﬁﬁ‘é&%%ﬁ‘gf? g‘iﬁiﬁ‘)é/d %gé?t?ﬁei‘%o'aggihd gﬁlﬁmﬁgﬁ&gﬁﬁﬁ% mixed,

r'i ght ness, nerg cienty and hig

tﬁg)%%’ls ﬁ%@?ﬁt&&ﬁs%d}ge&iifi%dmo'fgﬁ&é}ﬁim dARin18 ddd #8is conducted

aving extremel'y good tenperature

R e R Rl A e cent 1 nvent i on'1 s a

ser cOnanRhr e AT il e By ol P Ptemt |
N 07)aq03, BRe ShesPbe RURPRGRRAD SEPRRALTR AP s gtmosphere of
BT iR F L kT ROMI, 18Tl Py O cxpried out

i%:a?xpxtéxogé %}xg%) nﬁlfxgxge“;‘i@%hg ob%%@i%?&?ro%ggﬁélgt%&‘%%ﬂei;?fcesent

ren ve-nentione

BRI B PRSI P A0 Pt o
N

e e e N SR R s Y e
p%S&"ﬁ&%‘S' %%ngsslﬂeMedem fid Pfesent inven_tion, with Comparative -
Example (Comparative Example 10) is shown in Table 32 (which is
specifically described in the Mode of Operation of The Inveﬁtion). In Table
32,. Comparative Example 10 and Example which is relgted with the .third
production process related to the present invention are carried out under
the same condition excluding the step of firing. Comparative Example 10
is baked in hydrogen and nitrogen atmosphere, and Exaniple of the present

invention is baked in ammonia atmosphere. As a result, the brightness of

Example of the present invention is higher by 18% than that of
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| el ement and the phosphor extrenely excellent in
| um nescence properties in conbination. In
particular, the light emtting device capabl e of
emtting light of a slightly reddish white col or
which is greatly required in the market can be
Compairdtiste Fxaripte a0kalt skews nnettzbmleds gupetioe @gsult that there
nitride phosphor which is one ‘exanple of the nitride
wphohphimproteinkatpf dstglitnesy @yt 1894, ahddt basld gthnédalaneaning.
short wave length of 250 to 450nm at a visible |ight
Fuethieopereanrgycefifici@scyoistimpmeieddy 0N.684. aFustiervaie, quantum
| ength of 580 to 650nm For exanple, the |ight
effiridrioyng igdproveddiy 20i70¢ | Fehh thhis aeshltgittis\erfified that the
reddi sh white color can be produced by conbining a
stbblieprd @it ofrthietp igp hdir Adeias ot detrahledy higlakidldehadh shows
silicon nitride phosphor of the present invention and
lumikie8 gerécecPrtgidrty bf Bigh BritfhiteBss ben Berdipii<d by beBsing the
whi ch the blue light emtting diode emts is o
prodiuatioat @bk os télated kalthe paetdh tivahtivnl, iagdnthehfddud®ion
phosphor of the present invention. A mxture of the
pokess bf Y nARi &Hhbsplordh A¢iae #n kR AFALYREDr production
phosphor and the alkali earth metal silicon nitride
efbRsRyUdarObe phvideds e Hurth¥E HdcOPdinant ot eusRflulclion process
combi nation, and the |ight enmtting device emtting
rell& @i toofh e2p Md¥eh€ 16 9L 0f 2th ORIt EOph HSFIbiCesiRY dih8xtremely -
color mxture of visible light at a blue region and
supesidd Rmpégittiréchary@klRtict@Qrobapgsdn&d.on. 25
According to the above-nentioned description, the
pr esgat tHeyept dffirin 83 eate dt tBCTh Pdlse B AV A0tod Nidle ARRg is
nitride phosphor having excellent |umnescence _
pIRESRBINY icasrisd Gutas: m&hﬁbmlﬁe%ﬁmﬁoﬂ lolf @NiRRESof TN to
~energy efficiency and high quantum efficiency and a
16000QUCt A @8n pE @€ 296 0RETA0T° (Rilsem o pyéfdedhblel UThn@le stbpeof
stable light emtting device which emts light 5
fil6 AR SeBiteldYtol thelp RseHe %V&&Qoﬁ,hﬁleoﬁﬁ%‘égé 4 2R s pref3aBlPbne step

the nitride phosphor having good production
fihEithia@ el ST PRI Qi IA0out REL tEPBrh Bl ONH ESRYSf a range

i nvention, the nitride phosphor having high L
of 1200 to 1400°C for several hours, but it can also pass two steps of firing
that the first firing is carried out at a temperature of 700 to 1000°C for -
several hours and further, the second firing is cérried out at a temperature
of 1200 to 1400°C for several hours.

In the above-mentioned nitride phosphor, the second luminescence
spectrum has preferably at least one or more peaks at a yellow to red region.
When the phosphor has the luminescence spectrum, the light emitting

device which emits light of a white color can be constituted by being used in

combination with a blue light emitting diode. The second luminescence
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| um nescence brightness can be provided, and
specifically, there can be provided the |ight
emtting device emitting |light of a white col or which
uses 10 a light emtting diode having a | um nescence
spectrum at an uItraV|oIet to Dblue region and

t | 1 L1y | .
srRERRE i h e (OB bl Mo RTREAES e Ry g5 red region o
ife nescence property of
aﬁ?ﬁﬁqg?ggﬁﬁég goFg% é?PSﬁL fo be stably provided and

the pfpd HBB{/@J?n Q6fed flgﬂi(;é @Hgﬁggalﬂ%g%rﬁfedh&ﬁ us%ltg a crucible

ef ficiency can e pr ovi

m&Hb o gglgo OVLRE; &%&éﬁa lig ggotd%em E&&B {s €884 d&‘the

provi y conb Ining a Iue ode an

c1§eEH EF%“Bﬁ \,\gor ylﬂ%lybtdleﬁu% %?&8#) g\ég %éu%no 191|}1V§11%r1§/g

have been not conventi on

1uﬁﬁ eg o so qﬁ% ea( k&[lctg Chnét% pro %néhnegotthﬁérhand, when

ove nen I O ["efs

thgr&ﬁgml IIHX&Q k‘%noorég 1{1%1* ematce 131 n ?k;] ! Pﬁ%ns]e:nlttrlg?ention 18

aVI ng I ng erren

ISR RR L TE CchEh URPE B0
RV e A i
oS L B

AT S S
RN A e

e U S SR L e
APt Sty A

TN R T T T
of %ﬁﬁal#??é*n?%m'af feds% okl ol :Sglne%% 'f‘rcoail&gr@\?o@ﬁlisaﬁtmg of IV

B 5, S A AR A R BT S i
ph52hRor 1AWEn JRY AL O n b SeeR XL 3T 06 BT RO BYedddS efficiency and
high quantum efficiency can be provided. In the nitride phosphor,
impurities contained in a raw material exist in addition to the base nitride
phosphor represented by LiMyN(w=wonR. For example, they are Co,
Mo, Ni, Cu, Fe and the like. Since these impurities cause the lowering of
luminescence brightness and the inhibition of the activity of an activator, it.

is preferable to remove them to out of the system as much as possible.

The above-mentioned nitride phosphor has preferably the basic
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10 interaction of the first phosphor and the second
‘phosphor. I n accordance with the increase of electric
current density, the peak wave |ength of I um nescence
spectrum which the light emtting elenent has is

shifted toward shorter wavel ength in the |ight :
cEmd i tutheh deyiesentdthby IdEyNehaka0dy)eR €otielrircUriseittle@bt one or
the light emtting elenent is increased, the increase _

mldretfel €dteAfEb18 £ 6@ EoriEBGinlgYofl @a@ﬁ&;abﬁmv%wﬂ, $Pend Ba, M
peak wave | ength of | um nescence spectrum which the '

id SgnER istdmdcebet@)t IMase ligh§khiitadtdiacdcas bergd Rfduced by

wavel ength. The present invention provides a |ight
uSiH_% thoghde &ehaﬁh%VﬁpthQNHﬂ@lé?rpét%rné’ef&\Hya&GS(Dﬁo 680nm which
utilizing the action. It is preferable that the first '

eRROSHERE oBRGvhite RREOBY RS BIudBYEt 8mit¥nB/BSAY having a
equal "change of |um nescence intensity in accordance

pBhk htldR) £12608m Whid e 1ibRIBEERE Bir8s10hid &R ehib Shectrum

phosphor and the second phosphor. The tenperature
affarAsdiatinyt iHSlight bA’hEidigti dRNSRDRLr 3BThtbAR 0SB rbsent
phosphor in which the excitation efficiency
idvdiisat es by the change of anbient tenperatures in
accordance with the increase of charged electric power
of t h?he%ﬁe@@ﬂ???&ﬁx&tﬂ%ﬁ?&é@%Qfalsypx%%@bWXé SRY%! fY9mixing a
such a constitution, therefore there 64 can be
nPr9¥d 921, 8 ik8hk BN S cHaMi At FPRD! i nitride phosphor
suppressing the color deviation. even if the anbl ent

hheine ggtéﬁt?%@fflimé??&ﬁ- ard d aPa t\%\ﬁxlkﬂgﬁsf subBAbE prﬁéﬁﬁﬁeign

provi ded a ght em {ting device suppressSed t

eSEAEH A} 2R 1M prloVede T &lebYeVisalidl QbeP¥f hﬁﬁiﬂéé‘\i/a?{)ﬁ&%hgﬂly

bet ween the col or deviati on i n accordance

- chPBEERSE befor®! BAhE! Buf Wikeht ndepsbichrBldidif di8Ak firing and

emtting elenent and the color deviation in -

aﬁ%?%ﬂﬁg%%d%ﬂéqﬁii_%% ﬁ%?%c&fri@&'@h_@ Bba{ e MPehAlY G 0l ding

t he phosphors .. e ange of anbient tenperatures o

p%}?oxftgﬁﬁ/mtgﬂagﬁaéfﬁgrofaa{]ﬂ%ﬁ?ﬁeeoﬁg?Qr}ﬁtﬁag%@mraﬂ@a%? dund of R

cause nge o electric current to

kTSRO0 18 LR hAIGER i o
LUNG 8046 dradr QRnsi dudfd BRRY= 1l 86 LY EAS: B%0'd1€0.01 t0 0.10. The
more homogeneous phosphor can be obtained thereby.

The activator represented by the above-mentioned R is pr‘efereibly
Eu. Because in the base constitution represented by LxMyN((z/g)x+(4/3)inR,
light neai*by 250 to 480nm'(hght of the first luminescence spectrum) is
absorbed by using Eu as the activator. The phosphor can emit light of the
second luniinescenc_e spectrum which is different from light of the first

luminescence spectrum by the absorption. In particular, the light emitting

device which emits light of a white color can be constituted by using the
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i nfluence of heat fromthe light emtting el enment
becone nearly equal by naking such a constitution,
therefore there can be forned a light emtting device
capabl e of suppressing the color deviation even if the
anbi ent 15 tenperatures of the phosphors are changed.

nitrid$pRbsiledeét thd pdsehlh enPe@tioMan &ohtiighbiodf with a blue light
| um nescence spectrumis 350 nmto 530 nmin the

_ ehhﬂﬂﬁg&ﬁbd{él ng element. In particular, 400 nmto 530

nm havi ng a color tone of a |ight fromthe l'ight

em tt The #Hoe@Enbntidneddl ahdthe. abokieemealtivh edoR éha%&ﬁlw&ably
of a sem conductor light emtting el ement and the

tls® k@lratmzpoﬂ fhemelanggtielf BhoRpAOND a0 € teaNt rohé attri¥e
maki ng such a constitution, therefore it is possible

phosEiest h@hﬂéﬂl@lgqphﬁﬁnﬁ@s%bﬁéé Bﬁgh@ﬁeésh@ar\l"ﬂ@'cﬁ)thhﬂa'at by setting

emtting device. The first phosphor has a higher

tieX ebinplouadi S P&G;b §on of RUbethd04de nRVERS f]g&gﬂho%' x%%reéented

the wave I ength change than the |long wavel ength sid
f %M(Ba)f&(l@ﬂ% Vﬁfthiﬂ‘%é/\@higvé mfﬁo&m?gﬁg@f Fﬁ?ther the

t emtting elenent which 65 is generated at

nﬁQ?debHGsﬂ}lI@r BhSGle %lé‘od:&frﬁ?é‘ﬁat@%%hta)‘a&ferfs*ﬂﬁ darghd provided.
emttlng el enent . tern i vel Y, th epresen

Th@‘&%‘l‘&h@ﬂ of%hatn@aatrqatdbelsl Ihgm p B8R AbRAL Q@w peolo@3 t0 0.05.
whi ch the [um nescence of the phosphor by t

Tﬁécmttﬁuleqmdsb%} }ﬁmﬁg%gﬁ mefrtm@@eé@ic% 'Béﬁé’ht%ie@@ 2 s8R

light em'tting el enent has a higher lumnescence 5

tdip BRSthir¥ cqmactte@?stwgam Bé%%@?de‘af thergpResaies tHé( rhlwe

excitation |1ght at the [ong wavel ength side of

nidt@]ﬁtal ot BN T oA SIEM is X%éhstlbf t?ieeﬁltoﬁré %c&ﬂ&ﬁl?@f}%osphor can

density of the li'ght emtting element 1s increase
bé EB%oliHE@d‘B?Q%H‘&&ﬂg“ﬂ?@ééﬁﬁéouﬁﬁl Oé‘eﬁréﬁc{r‘éforpmﬁ dofnpound.

i ncreased thereby.” Further scribed | ater, .the

l.um nRSEHASRE 'tB‘ttﬁ@%ilﬁﬂd@%%@ﬁhﬁ?%?gﬁamoﬁﬁ@Hé prSduction
i ncreased. Accordingly, a emtting device in

pme‘ég rEﬁ?ceﬁ‘%'o‘%‘heciﬁ‘é's@ﬁt Py éetvorf Xt,Ihr REe PR €%hibiting

can be provid I's preferable that the first

1RResRReh §01%~| (HE ;?fch"‘@é’ 8418 Pk ﬁgcen%é‘ﬁﬁgﬂ{th%gs high energy

spectrum t phosphor has at the sho
eftRYEh & 3hA HEHSuantum efficiency can be provided. Further, the

nitride phosphor having ektremely good temperature characteristic can be
provided. |

The sixth light emitting device related to-the present invention is a
light emitting device which has at least a semiconductor light emitting
element which emits light of the first luminescence spectrum, and a nitride

phosphor which contains at least nitrogen, and absoxrbs at least the portion

of light of the above-mentioned first luminescence spectrum and emits light

of the second luminescence spectrum which is different from the
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of the wave | ength change within a range of the wave
| ength change of the 15 [ight emtting el enent which
is generated at changing the electric current density
of the light emitting el enent. Because the peak wave
| ength of | um nescence spectrumof the light emtting

aleb R BIEn ticnéd fivgs RomdedcBRcdopbdtram; afd therf1eekzv@Ve that the
| engt h having the | argest excitation absorption of the

abdveinerRsdN AT tridBhbépIsdr RADSPN@E dedph fpHBSKhich was
efficiently emtted, the beam of the 20 whol'e |ight

p P dredng tteé/tt@ﬁdq%dhem@ﬂwo@bé@ﬂelta@e@@o RB¥ipFesent H&ntion.

the first phosphor contains preferably a

T]rih% r tltHThghta' @nﬁ%ﬂh@adéﬁ&e Ras€eh @Bﬁséiﬁﬁrbl‘&‘él @Peé?rp edi 448d Xther
, and contains at |east one of elenents

v§ﬁb§§§:6ﬂ)r§ rc@t’i'i‘ Eé‘prc?ﬁdeliaoy &ln T@ sefaic A0 h%'h‘é e%tuttm

| east one of el enments selected from Ga and | n and -

el%ﬁiéﬁ’taéﬁdj th¥ pﬁosﬁﬁok R3tieR8S SlccBbaBAlanSakssRd ﬁxro 'éktles in

the rare earth elenents. Thére can be 66 made a |'i ght

cEfibiddthéh. de]?;h ‘fo%r&%ﬁﬁﬁl %h@ﬁlg‘h%%ﬁ%ﬁig“&e\h'a@ cgﬁ AR Aitting
of the color deviation even if the anbient

hkﬁfrBP ﬁ%lliglﬂﬁf 26 &dﬁh&t}ﬁﬁ% co%ldwﬁ'i‘nﬂp i$ éf'éd’\;%{ tr@&ulred in the

relative 'l owering of beam]| of thé wh

m% Lbi CRE eyt R/gagconpanyi ng the em ssi on of heat by
maki ng such a constitution. i's preferablethat t he

5 peai‘h!‘@}(ﬁaheéﬂtﬁ Iﬂétaq)tﬁdastsegﬁhe 188 PRoSph ok t»1z?uch is one

yttrium al um num gar net phosphor i's from 420 nm

e%ééx\r}fif@of‘me 'i& SﬁB dﬂgolf of p?eée'ngrig\v@ﬂhbh'aﬂ%orbs tht of a

I ce capa ing the color deviation by t

skQAr0Ed fel?%;ﬁlr 61‘32§(§"t6 ABHnkdat GAARA1E IPh tWelbor® and carries out

convention technol ogy and 1 nproving color rendering

10 It
rdH QRfId ta atl)ﬂ ng tﬁ%l%—k@ﬁ & SN b5ORKON. I's

prefera ference between the peak wave

| ength, Pt aﬁﬁﬂ&fﬁ%ﬁ@h% ttﬂtgqmt ﬁﬁﬁeute)n%txt of a slightly

phosphor as and the pea tation

r&ﬂﬁ rvér'lﬁ@tlé@ﬁg}eéilg 6%%1118&& g&'cBﬁltﬁh?ﬁ’%'&tbl%sl gglgt iR g

€ss orne mttin evi ce

dﬁﬂgaﬁ@ tﬂ% AR FaBh W& 8 S19¢on Hﬁ¥icﬁat %H(S‘Sﬂ?flort &he present

charged electric current I'n conpariso

1 gﬁﬁf hﬁﬁ%a@n% Qh‘eﬁﬁtoﬁrlﬁ Wﬂﬁhoﬁt@ﬁoft@@n 6Phight which the
renderi ng proper y making suc

blue light emitting dlode emits is irradiated to the alkali earth metal silicon.

nitride phosphor of the present invention. A mixture of the blue light

emitting diode, a known YsAl5012 phosphor and the alkali earth metal

silicon nttride phosphor of the present invention can be used in combination,

and the light emitting device emitting light of a white color can be also

produced by the color mixture of visible light at a blue region and visible

light at a yellow to orange region.

According to the above-mentioned description, the present invention
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constitution. The the second phosphor has a higher -
excitation efficiency at the short wavel ength side of
the wave | ength change than the | ong wavel ength side
within a range of the wave | ength change of the |ight
emtting el ement which 20 is generated at changing the

h8k %é}{ﬁi‘éaPH{efa‘iﬁﬁ?Q %H?%/ w? Eﬁtrﬂ@phb%‘lﬁoﬁﬁh%ﬂé@xce}lent

el enent. Alternalive e present” Invention rel ates

| hlhﬁiﬂ&%ehi:é* BEO%{?’CH? fkh 4¢ h@? %I;J.Ifhtﬂ@éé‘egcta 'Tﬁightnelsls,g%itgh. energy |

um nescence e phospho he excitatton I
oSty spO Rl R Loy b AP d N T et ae
p%%ﬁ@?é@‘%ﬁ@r %e@%&@%ﬁ@%@&ﬁﬂg?%v‘f@%ﬁhﬁéﬂ efhild H%t

at 't orlg wavel eng the Tight emtti

o ML SR ST Tl ot

| hhPEPShA pr By i SARIR POATRAGS d fal gt eased

er, as previously ‘described, the

o DS BRI 4T ShRIBERRGR By i b

i ncreased. gry, “a light’emt
A P S I TR SRR SHREY i e

PR FOE el Cphiit HEAE- BT RAR VT SOPRG BT pPhich wses
a?%hetlc\:%gatt% (rini%rge @iﬁ%ga’ ﬁgﬁﬁ%cﬁhilrz %ﬁg%tgﬁﬂf :'41? éﬁgﬂ@%gﬁolet to
LS R B AR | Rner e
SRS GBI 4O 98 B BT Bh lconce
o R R O v AR AE e B B Bty pURRERRE T e
oS BaREEP ERPR b HBp EFRERAED g b B

Fi s B SEER IR RoRARRR0E brdih R BORRPOIL WS SRR be
R o el DRI ERE e b BP A Gab g FgsbHE  Thus.
tlfehs{*gs%%t%ln\efg}l{iioﬁ S%Wé’sef)]}obilgms which have been not solved
conventionally and has extremely superior technical meanings.

In order to solve the above-mentioned problems, the present invention

. relates to a light énﬁtting device havihg a ]ight emitting element, the first

phosphor which absorbs at least the portion of light from the light emitting
element and emits light having a different wave length, and the second
phosphor which absorbs at least the portion of light from the light emitting
element and emits light having a different wave length, wherein the peak‘

wave length of luminescence spectrum which the light emitting element has is
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conpari son with a conventional technol ogy and

i nproving color rendering property, by making such a
constitution. 20 It is preferable that the 1ight
emtting device is the light source of a back |ight
for aliquid crystal display or a light source for

sﬂthla’eHﬂ feh 160ger BV ElenzAR DEe tIRATEkle Bedlk GHvd 1eh ¥ af exc1tat10n

di splay or a light source for illumnation of hardly

sﬂ&:‘ﬁﬁﬁﬁt WHEEH e SRt PhddBUbALS AngvUdR ;mékt Wave MR d¥fexcitation

mbi ent tenperatures In conparison with a
19&%1/@19} WA tHeesBRl 9MbspRYr HBKI MIhe %“g‘ht 2mitfing device

constltutlon 68 In Oorder to achieve the

MY e%&ﬂarhﬁ'oh%f RUL-BRSGicity BviA9HE cal 'E‘etﬁl‘o@ﬂied thereby.
evi ce related to the present invention is a

J0sg P‘a&ﬁbﬂﬁrd %eE @g;lo? Qb RRESH Y \A%Jhelr'a% al%ﬂ‘g‘rtﬁﬁ%é\lbdof’%l ackbody

er of phosphors i ch absorb at | east

ﬁcﬁﬁhoﬁrﬁnoéhe O;h%@énf ﬁ?ﬂ% Bﬁ?tt&ﬁ@ mavﬁ@ uﬂféetﬁ)l&n&e\ﬁﬂhbn ik 9% little in

aving a 5 different wave | ength, wherein the

hHBPa?EU&F E’&ﬁ QrisbR vﬁlgn%t #@%m h%fe%}] '&a&atlgﬂ?s

FCGS an east one o secon

g&fﬂ&%ﬂgg rtlé a' cﬁ el %f }]%rpe BEILLS Bﬁﬁfach{bgyr rﬁdiation.

emtte S a rst phosp
el BPRID via be%éé%@h%%@%gw%xﬁ% oy by e
1&'&5&&@90?8}% fifst! glﬁ'opgnﬁ%e%lc&{dg; ring

property rs I ona

In co nwth a conven t echnol ogy,

by maigl Bgeoy e m&ggié%\r}] 8of ng tehes dlrrgll?\?ﬁéﬁ]éiﬁmthgrbeak

according to IS re ate

w{&@%é?ﬂ%ﬂi %@?ﬁi\ﬁ%gcérﬁceasﬂec% S gﬁ 'tﬁ YieGEitARE U EhBEt has is

erei the secon ors are

sﬁif%eiég{ %@sﬂrtéﬁ%ﬁbeﬁﬁ%ﬂ% ttﬂ@ hlggg P%ne 228 n% ﬁgélcean W’Hén the

east one I'1Tg sour ces romthe at

%agt%td &Q& & el 88 oS m}_t!lﬁfgeel%ﬂfbxﬁgem%age& 't%létlncreaée

ting device i mprovin e co ren

A Ly LR, SR el g

SR O R A Y i v
sh-orter wavelength. The present invention provides a light emitting devme '
preventing the color deviation utilizing the action.

| It is preferable that the first phosphor and the second phosphor have a
nearly equal chénge of luminescence intensity in accordance with the change
of ambient temperatuies of the first phosphor and the second phosphor. The
temperature characteristics of the first phosphor and the second phosphér in
which the excitation efficiency fluctuates by the change of ambient
temperatures in accordance with the increase of charged electric power of the

phosphors become nearly equal by making such a constitution, therefore there
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20 Further, the invention according to C aim 102 which
is related to the present invention is a |ight
emtting device according to Clains 100 to 101,
wherein the light emtting device has the first
concave portion nounting the first phosphor and at

canCShrRAGePh IR drhBhih g SA &LSa Rl bf‘@u%@ﬁé&@ﬂlgcﬂ{@éﬂ&

portlon nounting the second phosphor an | east one

el b g tHROMNL RSt t@ﬁlp%r holies 8k chiaRgede Vg § art1cu1ar there

er inproving the color rendering property

calﬁeb ijr?w@é(d gﬁiggg%%ﬂﬁ%%&@@%hﬁdﬂ 5@presuEd Bgs Feﬁ@ﬁahon of the

t|ona aim 103 which is rela

cotl&ede 5ﬁ§ﬁ g %‘%‘iﬁ%ﬂa%%h%e@w%%ﬂ Bhe %Blotrtde'%gaﬁ'&Y ¢ @ccordance

acco Ing t al wherein the |rst

Brlﬁ[:re‘l;a[%@%?'eﬂ%tﬁc @h}fén‘%%el?i@ftg é)g?ﬁ% ROt etlement and
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el ements Sel ecte T, Zr an

; . activated by at |east one of eI ement s
th'séweq}?dqs?haﬁromthe rare earth elenents. Alight emtting

can pEd MAE of AR Wi 6068 [°.ff‘}3£9 HEkL PR ARRd the
setcgl?il ;ﬁ)'i%g &Pf %%’aﬂge& B %@'cﬁ‘aﬁgé Qléc%rlE @hﬁte?ﬁ! to the

resen enti1on t|n devi

thé)r{lﬂtﬁx% 18 gn%' nﬁ‘he]tgglﬂe(}ag\.ﬁ%’ch E%T @h% ﬁg‘ gﬁ&’gqur and
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'S a I Ng evi ce accordlng to
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350 nm to 530 nm in the light emlttmg element. In particular, 400 nm to 5630 - .

nm having a color tone of a light from the light emitting element is preferable.
The color tone change of a semiconductor light emitting element and the color
tone change of phbsphors are controlled by making such a constitution,
therefore it is possible to control the color deviation of the whole light emitting
device. |

The first phosphor has a higher excitation efficiency at the short
wavelength side of the wave length change than the long Wa\}elength side

within a range of the wave length change of the light emitting element which
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| um nescence out put against the raise of tenperature

as the first phosphor. There can be made a |ight
emtting device of inproving the color rendering
property in conparison with a conventional technology -
and 25 suppressing the |owering of beam[In] and the

e M LI L -
fefizht.! Ali@ha Il Wi 060t DR AE6R10 RS g,g&t Spitting
A SRS ST BN R SR W e
shb%asgreggmglﬁ %m P e bet%r%g;dgghqgg%mmesceme
e%@ﬁé]r t¥1aTlnnthC ARk §<§e§w‘§"§ﬁﬁpfg phORE ] oﬁfge 5&@%&‘& Tht at the
LR R —
i S A iwnerseem
of g‘%ﬁr Dot 5?%?3 SR G0 CRRen.as dporrbed later, the
PR RBC e B L PR o aarwbr it aarenesn s Agsardingly,
h?ﬁhte%%% SRR frich e AR EROD A BFREY Topressed
EORIETPTERAT « ochnol oay. *having a1 ow  power
o B AT b b o o
<FE B el S A s i
ot Ao AR bl &gezsﬂasn%fgﬁ%% B e
5 A A s P T,
dé:ﬁ)sq % Hle ght ermttmg element. Because the peak wave length of
luminescence spectrum of the light emitting element is situated at the posiﬁon
of the peak wave length having the largest excitation absorption of the first
phosphor, the first phosphor can be most efficiently emitted, the beafn of the .
whole h'ghf emitting device can be controlled to be maximum.
| The the first phosphor contains preferably a
yttrium-alumimim-garnet-base phosph-br which contains Y and Al, and
contains at least one of elements selected from Lu, Sc, La, Gd, Tb, Eu and Sm

and at least one of elements selected from Ga and In and is activated by at

least one of elements selected from the rare earth elements. There can be
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Further, the invention according to Caim 109 which.
is related to the 25 present invention is a |ight
emtting device .according to Clains 100 to 108, 71
wherein the light emitting device is the light source
of a back light for a liquid crystal display or a
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