$32 %

] kN e Vol.32  No.5

2001 4E5 H CHINESE JOURNAL OF LUMINESCENCE May. 20101

NEHHS . 1000-7032(2011)05-0445-06

P IEFr (Ca, g, Lu, Ce, o ) (ScMg) Si; O, 1Y
fn P &5 1 F9 Ok Pk

‘IJM"z % B, RE', TEE, KRB

CEBEBE B AS TS IR E LM S I ETE R, R KR 130033
20 frE LR WFSEBE, bt 100039
3. Georgia Southern K27 P H°0 £, Statesboro Georgia - 30460)

FEE : RIAGTU IS MR T 7 T - Bl Lo 030 19 09 (056 YRR ( Cay e, L, Cey o0 ) (SeMg) S, 0, (%15 H
CLSMS: Ce'* ) U111, 0=x<0.94, BHINBFTL ¢ L S HUEUHEERIA AT A YEV: IR LA SCRIE S PE B 45
RN, Lu 751 A FBOOERE S FOGE L (LT Ce® WIS AS S 8 Ry 1A e T80 B S ad #5270 L
MY EE R 53 BT LUK AF A1 ST, BF— 0B Ce (i i Al R 0 24 Lu fIEOK A0 B v = 0. 54 1 KRS A9
SR TR BB AR A AS & La 909 12 1 156% . [l , 7% Lu 199 508 FEAN T Lu (99 0A & 3L i
B LR B AT L (95908 ML LED W &5 77 14 81 1 G FR 50 86 TR R0% 86 Im/W iy

Y LED.
X 8 . HOUOCH; FEHRER; 1458 LED
HE S EE. 0482.31 PACS. 78.55. Hx PACC. 7855H SCRRFRINAD : A

DOI; 10.3788/1axh20113205. 0445

2K SRMIIX B 5 E 7 A B OGS LR AR R AT IR

1 =
d ( <10 nm) o)t il BEAR T & BEIE s
1% LED B K& ¢ai v fe B ik, /\[H] Shimomura VOHGE T — R Ce’ " W% 1y B

VAR R AR BLREPE RIS et i S AT A TR 4 B 110 25 (6 T 198 6 98 Y6 49 Ca,Se, 81,0,
I S SR B ISRI (CSS). 0 AT R B L6
1§?ﬁ‘,ﬁ/]|§]k}u:T RV YCAT 1 — AR BB G R 505 nm 9% )%, BiJE, Shimomura %8 ' X 3l of
S LED i 078 (RO iR AR R LED Mg 3643 WU Se i J5 ik AL T Cas (Sey Mm-
AR b BT O O TR B FOUMOE S0, CetT (0 b 1) LB I EIERIE . 4
B HET ) 2 BRI B SGTOERAE R ey g 5 My OIC BRI 5 SR 8 Wi 4
(IR Y, AL 0,0 G (YAG: Ce™ )™ o g S fUht b= 1 B, (58 M8 3 % S
Ce’ B 5d°F,,, "Fo  WF R GHEWEHI N 530 7F 550 nm fiY) # (0 %% X 8 Ca, ( SeMg) Si,0,
om EFEN 100 nm BUBOE " ORI, B FHEAAE (CSMS) . 1T HOR K hy S i 5 MBS 19 K
e P BT SE R AT M S 3 E6 LED 35 3% 8 8 6 CSMS: Ce' " [E YAG: Ce'" &
I B O BEAG (R, <80) '™ . Ny [ pheix — ECHIVEE G LED. S8R0, B & Mg & ik 9 39

) 5, A A e

i E B R Jr ik Sk B YAG: FOCHE R LLRS , SRy Y R 3R i 3L T I

Ce' " R IETE R B 2056 4 " i, 3 4) A SCHE 3 Lo BB BUAC Ca Y 73k, BE9E T
Y G B Z S, YAG: ce“nwwm ¥&n (Ca, o, Lu,Ce, o) (SeMg) Si,0,, ( CLSMS: Ce'" )

KHBAH:

EL&WE:
fE& BT

*

2010-1107; fl“ﬂElEﬂ 2011-03-24

41 8k H AL (10834006 .,10774141, 10904141 ,10904140) + 3 4R 5511 (2006CB601104) 5 i MR R & et &1]
LT (20090134, ’)0090574 s RS “n_ﬁ' ] ”;K 11

ANAHE(1985 =) Yl dn /Jf"JH/\ PR BN R K SR R B

E-mail: liuyongful985@ 126. com, Tel: (0431 )86708875

PG R A E-maily zhangh@ ciomp. ac. en, Tel; (0431)86176317



446 %t

O 532 4z

FYSEIERIE, SEBL T CSMS: Ce™™ J2 55 1 11 14 i
HIBEENE BB o, JF XTI A7 170007 fi
Joi A Lu g0 Y 8 6 5 6 CLSMS: Ce'™ AU
InGaN )t LED (&l Mg &, fil #1258 8
79 86, L WIACF J9 86 Im/W 1) LED,

N

2.1 #MRlEE

PEICHFE R R S 0 S R B AR A . o
HIERN N CaCO, (A. R. ) Lu,0, (A. R) .CeO, (4N) .
Se,0,(5N) MgO(A. R.)FISiO, (A. R.). #ML
S RRIBUR 7 (4 JORE 0 JORE B A S5 3 T
RS IEIER X 5T 4 AN B O SR L
H FERRRLE N 10: 1 AR ARG AR, 76 1 200 ~
1400 CTFBbe 4 h, ARWEHZZE, 50
BERIFE ( Ca, gy, Lu Cey o ) (ScMg) Si,0,, % G K,
156 LED il 3214 Cree {368 F ( ~ 460 nm) FIfiy
W A SRS . B BT & LAY SO RS B4
BEREHE— 8 IR LU A Y 50 IR B Bl
G127 460 nm % LED s fr b 86T B THE
Wi B S B B %6 Bk 2 fb o B iS5 5
3 LED .
2.2 HERRIE

FH X AT ST (Rigaku D/M AX-2500 V)
XA U BEEET T AR J3 BT s S E M RO R TR
B RCIE B sr F4500 98 566G 158
LED 15t 3% A Ho2: 80 i 7 0 % USB4000 §if B!
HCEF GGG 1 .

3 #X59%

K1 AHEAE (Cay g Lu,Cey o ) (ScMg) Si,0,,
(x=0.04,0.14,0.54,0.74,0.94) B X Hf£kHrk
it (XRD) &, fEW 0L, 2 Lu 1 & BEUMY,
AURAT CSS (JCPDS K i 72-1969 ) Al fit i e iy -
A5 (H [E ) 3k f B KB Y Ca,MgSi, 0, (JCPDS
1 R 87-0049) (s AR 17 A 0% . BEE IUINE » i
(19 %457 180 0T, 2 R 7 G A Y iR A R W 1 555
Mx=0.94 0, 2T 2K, XA TE
Shinmnluraff(jgimif[jijﬁ i) CSMS: Ce'* AT LA BH Y
WELH|, fE CSMS: Ce'* 1, Fi#F Mg & &MY 1%

g BAR R AR (B RGTIR BT TR B

fi 1R Ay & S SR 1 [ S 2 AR LA 5. A
My BUR IS, Z AR SO BE Z&  #F i CSS A

i 14 R BTG, DT S O A U I R
[t 7 CSMS: Ce™ ™ Wi CSS MM 2l 1 4 142
EZR A PRI

76 CSMS: Ce' " i1, Ce FI Mg 709l 54 T Ca
A Se ks X HLFRATTIA M, 76 CLSMS:
Ce' i Lu 48T Ca ft8 . M1 Al LIE
2 BT Lu BEIR MBI, 43 A RE a1 X B2k
g K f R s, XA Lo’ A
B T2F42(0.086 nm) H Ca® (Y4 54 1 148
(0.100 nm) 7, FTLAY Lu®* (54 T Ca®* 4% 17
Ji | HE T AR BB/ A T 5 | 2 X SR 37 S w1
KIEMBE, mF L' -Ca®” LK Mg -S¢™
i) LA R A4S 6 CLSMS: Ge'* rfr, Lu* (fi 4in
Ca®" BIRE LA T 2 AR (W IE WL A7, X A0 3 o] LA
#ME CSMS: Ce™ o Mg®™ (i 4l Se™* 9% 13 7 Bk >
AYIEHLAT . Y Mg R S’ (1 iyt [F g A, B
Lo’ HUR G’ B LRI I, JE B0 [T Y
IE HUfF 2R 1 20 A2, 2 Lo g e A Mg 1o
FRAGHT, AT R AR B M, AR KRR S Y X
HHERTET DR 2 4 Ca,MgSi,0, 2 Mg, X
i, Lu®* HRAR Ca®* Fir A Al /i far M BT T 2% 41
B R, TN SE AT FF CSS #HIIERL .

x=0.94 |

MM
*ﬂ n .\':0.7j j
| =054 |
w” \ L x=0.14

Al 0%

| 87-0049 CaMgASi-07)
i 1 PR}
72-1969 Ca:SeSi0:|

n
l, | IJ_I;A'-). D 1. et L i 1 N

20 25 30 35 40 45 50 5’5 60 65 70 75
26/(°)
& 1 % 9 B ( Cay o, Lu Ceg )} (SeMg) Si,0, )
XRD i
Fig. 1 XRD patterns for ( Ca, os_, Lu,Cey o0 ) (SeMg) 81,0,

I/a. u.

phosphors

2 a) BRI Lt B (Cagon L, Ceyon)-
(ScMg) Si,0,, (x = 0,0. 04, 0. 14,0. 24, 0. 34,
0.44 0.54.0.64,0.74 0.84,0.94) gy — 1L 17 %
RARGRG . MBI LUF Y £ 506 450 nm
IR JBAG x AR, A9 JEis A Ay 545 ~
560 nm Z [R5 AT Ce’ 1 5d R &g
Z&fﬂz FS/Z ﬁjz F7/2 JA.:}L‘\ H’JE&E 1Z y‘lL?fT "ﬂ‘ L‘l ﬁﬁ!"é hk
FUL PN 527 nm (18 975 em ') #1581 nm



%55 10 PUR S LI

%)‘ﬁ*ﬁ( Caz_% x Lul C“u,(x, ) ( S('Mg) Si x{ )13 ng I"lfliMS‘/fl’J_ @ﬁ’&)‘lﬁ‘wffu’i 447

(W2umMWMW$%%W%%f Hfgw 2K
241 760 em ™", X i ? Ce' " W F, MIF, , JE 2
ZIEIE 2 ﬁﬁ%‘ Lu &2 08I, 5%
TR, 15 8 B AE 120 ~ 130 nm Z 1], LS8R
F YAG: Ce'* ( ~ 100 nm) . H ik, 1564 R
JHIF 1906 LED B4 el REHAT A1 (LRI S5
B Lu 75 g 03n, ok e i d i Bl 7208, H
B e DGR S A BRI B LED
RIS 3 i1 £ LED B a7 68 B 47 0% YR
I e LED 4505 0 6

FE20h) g% F 1 2 (a) PEES (Cayy, -
Lu,Ce, 4 ) (ScMg) Si, 0, (x =0,0.04,0. 14,0. 24,
0.34,0.44,0.54,0.64,0.74,0,84,0.94) I7—A4k
RS RD BRI, TS x =0 i, B CSMS:
Ce™ BEM N R SRV % R 11— ibsfe. nTLd
AT Bl & Lu (W RIS R, A8 S A X 2 S s
TR 1 x =054 I AHAT 3R EE B 1 dseK
L, LbAS I Lu i (2 =0) $ & 1 56% . MHEIE 1
FEdh n’J XRD &, JGAT A B A7 Lo B x (3%
I, t/;um uﬂé&ﬁ:ﬁ;)‘iiﬁlﬁrﬂ1'%&+Huwﬂc

PLF,
b ALES50 nm

Ia. u.

= x= - B
. L. . _ N N i
300 350 400 450 300450 550 650 750
A/nm

[/a. u
o

o

o
o/

\

d |

‘ O/ ;
| |
S S SO B B |

—()l() ()I()"()?()4()5 0.6 0.7 0.8 09 1.0

x(lu)

142 (a) MR Cag - L, Cey ) (SeMg) Si, O, 141
— AR RN G 5 C0) S R REAY AH AIRIE 15 Lu
158 D003 B3 22 Il G 4

Fig.2  (a) Normalized PLE and PL spectrum of ( Ca, o -
Lu, Cey o0 ) (SeMg) 81,04, and the relative integrated

luminescence intensity as a [unction of the Lu mole

fraction x v hy.

IR
xR,

WA KT ML ¢ > 0. 54 B
RBRIEAN ORI T PR, A 7 AR X
TRATIRFRE G Y18 SO T 1 I
K 3(a) R (Ca, o, Cey o) (ScMg) Si,0,, Hl
(Ca, 4Ly 5, Cey o) (ScMg) Si, 0., 478 iz 5 6 3%
WTLAE I £F 5 0 X 4 Ce™™ LLAT 500 1) TR ACHT
11 CSMS: Ce™ 7 it Lu 22 Ji7, K s (1 8 00117 1]
T LR B B, W RS I 7 TR X
GERERE T 2 (a) RS R DG LT RS RN 5T
B 3(b) 25 T 20h) B H ¢ A X 58 8 FTIK
W Z A R MR af LLE B, R 5 1 9%
b0 x%%%&qiﬂi P8 I A 2R R G
Fo XEW,SOUM BN FRCRIEA AR
Lu B B A7tk B 1, it AR5 LRI hY
AL T B T ROk Ce® (TR JE 1Y A
SlEM . FE CSMS: Ce' ™ v Bl E Lu & HEARE N,
DA A B A K G ST 2L, CSS A i) 46 ) 128

T (CanmCean)(ScMgSLOL \

W

((:'cl:.sLUu&(lf'nm)(S(‘Mg)Si O

I/a. u.

I i ]
200 300 400 500 600 700
Alnm

WQﬂ)
1.x=0.14
2.v=0.24
3.x=0.34
} 4.v=0.44
5.v=0.54
| 6.x=0.64
| Ta=074
8.x=0.84
| 9a=094 (x=0~0.94)

{Cazo, Lu,Ceng)(SeMg)SizO

. I S
00 o1 02 03 04 05 06 07 08

Absorbance

K13 Ca) 2 BB (Cay gy Cepge ) (SeMg) Si,0,, fil
(Caty s Laty s Cey o0 ) (SeMg) Siy 0y, 11038 12 56O 3%
(b)) 96 JCF R Cay gy, Lu, Ceg g ) (SeMg) $1,0,, 14
B TR R WA B 2 TR T X B

Fig.3  (a)Difuse reflection spectra for phosphors ( Cay | Luy 5
Ceg ) (SeMg) Sii0; and (Cay g Cey o) € SeMg) -
Si,0,,, and (b) relationship between PL intensity and
absorption capacity of phosphors { Cay g, - Lut, Cey ) -

(SeMg) 8i,0,,.



448 . *

32 %

PR BB Ce™ ™ IR R MRS 15 2 18 I, T LA B
il 1 O B R S, LY x = 0. 54 it
BAZKRIE . Y x>0.54 B, BIRMIE 1 ) XRD
ﬁ‘i—"inunﬁ’J%%d‘llEUMF‘éﬁi 1H%[ﬁ?j<“ Lu (190
A KRR TG P A AR IR K A R
UL, AT FRAIG T 41 e Ce® 1y,
R MR RY R YETR I IES
P4 5 £F ai ( Cay o Ceg o ) (ScMg) 81,0, Hl

(Cas ,Lug 5, Cey o) (SeMg) Si, 0, 598 6 & 53 15
FIRE Z M SC R . TRV B, Lu A A AN
P8R CSMS: Ce™™ Y % S 3R 3, (] i 30 412
u'v"’j UG EREE . P 4 TR BEE R R TR

u B F 1 (Ca, ,Lu, 5, Cey ) (ScMg) Si; 0,, KA
H Ty s I R B ( Cay py Cey e ) (ScMg) 8150,
UGS A BRI K BRI, 9SG R 5 T
Al Z Ay S R ] Ll AR Iy B kA

- 1(0)
I = + Aexp( = AE/k,T) ()
1A Sy

R AE KAGTE ke RIKE S
O g 4 FoR, AT ISR IR A
PRI CLAE ) 3130 (Cayy Lug s, Cey g )-
(ScMg) Si, 01, Fil ( Cay o, Cey o) (ScMg) 1,0, 119 4
WNAE AE 73504 0.20 eV HI0. 18 eV, i FThA
La Z 155, 38 36 RGOS BER I, BT LA SL RS 1
MR PE R E 4

_41“,__———7
(Cazslatseym)(SeMSiHO ‘

|

(CazuCepuml(SeMg)Sin0,,

P R R T O S R
75 "O() 250 300 350 40() 450 500 550 600
TIK

P4 450 nm BUR R S LM H (Cay gy Cey o) (ScMg)-
Siz()l: HI{ Ca, ,Lu, 5, Cey o ) ( SeMg) Si, 0, 11 A B 5
R E =Z Jl 1r  2R ;L'P I58  41 Jy B iy 55
ﬁl itir2k Ay e B AR

ig. 4 Temperature dependence of PL intensily of ( Ca, -
Cey e ) (SeMg) 8,0, and (Cas Ly o Cey g ) { SeMg) -
Si.0p, under excitation at 450 nm. The dots and

squares are experimental data and the lines are fitting

functions.

86 Im/W CRI=86

140( x=0.31
120r y=034
100+

\
CCT=6 309 K ’
|
|

Radiant lux/(nW -nm™)

|
700 750

z(f‘oo 450 500 550 600 650
A/nm
SR
(ScMg) Si, 0, Bf el £ (9 F1 Dt LED #9 )t i%

(LM 20 mA)

Luminescence spectra of white LEDs consisting of

&5  InGaN 5 LED P H (Cay y Lu, -

Cey )

Fig. §
blue InGaN LEDs and the vellow phosphors ( Ca, ,-
Ly 5, Cey og ) ( SeMg) Si,0,, under the forward-bias

currents of 20 mA

T, B Lu 3% 2 5 i (Ca, y Lug 54 Ceg o ) -
(SeMg) Si, 0, B #} fil InGaN # ¢ LED ( ~ 460 nm)
FZE T A IVE MLE LS LED, Wi S Bz, (EHL
A 20 mA B, BRI Y 19 LED 1) i (5 45 5L
CRI 4y 86, BHALE 1 86 Im/W , {43 4 6 309 K,
sl (0.31,0.34) . HEMABHZERTX
I YAG: Ce*™ fF il 4 9 11 5% LED #Y & (0 45 5«
(~72) . F Lu 35 2 J5 19 (Cay , Lug 5, Cey g ) -
(SceMg) Si, 0, ¥ (0% ¥y 1 P BE L 1% 42 19 74 1)
YAG: Ce' " 80, 5 YE N A, R L, 1 8% 0l
TR AT R R B — A T #5 E1 56 LED 19 55 Al
W IEKD -

4 % %

ML e T A R b ik, AT (Caygy -
Lu,Cey o) (ScMg) Si,0,, 22 51 o (0% e ¥ - W5
T Lu SFIZCR A I R e i A B e
FEPEASE . T Ce’ MUY B3R, Lu (T A
Kt CR ORI R BT IE . 2 Lu AYREIR N B
0. 54 I}, BES G IR VBT IR, e A TY
Lu B2 o B 8¢ 6 1 56% ., [lBf, i1 T Lu 1Y
IAE B4 A 04 S5 RESE i, BUAE % Lo S50 19 ik
BEFRPEALR 2] M8 S BT Lu 9%0EH (Ca, -
Lu, 5,Ceq oo ) (SeMg) 81,0, #Uik 56 LED 05 B 25145
HHE IR B FIE LED, LY (55 BUA S T 86, i 1)
ROFE N 86 Im/ W, % (02T UL YAG:

Ce* 10 bR B —— 1R FH B 02 ey



q‘; 5 w[ )(IJ /Kf[‘l'[ . /:4\: : ")’( )lc.*%\( Cﬂz_% . I‘ll‘ Ce()_% ) ( S(Mg ) Si\()n [’](J Ili_k'{ M:illliH‘J Hl"fz )[(‘.Mﬁlrl 449

& £ X #:

[ 1 ] Nakamura S, Mukai T, Senoh M. Candela-class high-hrightness InGaN/AlGaN double-heterostructure blue-light-emitting
diodes [J]. Appl. Phys. Lett. , 1994, 64(13) :1687-1689.

Schubert E F, Kim J K. Solid-state light sources getting smart [ J]. Seience, 2005, 308(5726) :1274-1278.

Nakamura S. Present performance of InGaN-based blue/green/vellow LEDs [J]. SPIE, 1997, 3002.26-35.

Shur M S, Zukauskas A. Solid-state lighting: toward superior illumination [J]. TEEE | 2005, 93(10) :1691-1703.

— — o/ —
[ S )
[

Park J K, Lim M A, Kim C H, et «/. White light-emitting diodes of GaN-based Sr,Si0;: Eu and the luminescent proper-

ties [J]. Appl. Phys. Lett. , 2003, 82(5) :683-685.

[ 6] KimJS, Jeon P E, Choi ] C, et al. Warm-white-light emilting diode wtilizing a single-phase full-color Ba; MgSi, O, Eu'",
Mn?? phosphor [ J]. Appl. Phys. Lett. | 2004, 84(15) ;2931-2933.

[ 7 ] Narukawa Y, Narita J, Sakamoto T, et al. Ultra-high efficiency white light emitting diodes [ J1. Jpn. J. Appl. Phys. Part
2, 2006, 45(37-41) ;L1084-1.1086.

[ 8 ] Bando K, Sakano K, Noguchi Y, et al. Development of high-hright and pure-white LED lamps [J]. J. Light Visual Envi-
ron. , 1998, 22(1):2-5.

[ 9] Blasse G, Bril A. A new phosphor for flying-spot cathode-ray tubes for color television; yellow-emitting Y, AL 0,1 Ce*”
L3, Appl. Phys. Leu. , 1967, 11(2) :53-55.

[10] Xie R ], Hirosaki N, Sakuma K, et al. Eu " -doped Ca-a-SiAlON: A yellow phosphor for white light-emitting diodes [ J].
Appl. Phys. Lett. , 2004, 84(26) .5404-5406.

[11] Jang HS, Im W B, Lee D C, et «l. Enhancement of red spectral emission intensity of Y, ALLO,,: Ce’ " phosphor via Pr
co-doping and Th substitution for the application to white LEDs [J]. J. Lumin. , 2007, 126(2) .371-377.

1127 Sang Shivan, Wang Xifeng, Xia Wei, e al. Preparation and encapsulation characteristics of silicate-based phosphor for
white-light-emitting LED [J]. Chin. J. Lumin. (£ &4 ), 2009, 30(4) :503-508 (in Chinese).

[13] Gao Fei, liang Lifang, Guo Chongfeng. Preparation and luminescence of red light-emitting phosphors hased on
Li,Ba,Ln,_ Eu,(MoQ, ), by sol-gel method [J]. Chin. J. Lumin. (£ KX54R), 2009, 30(5) :610-616 (in Chinese).

[ 14] Zhang Ruixi, Wang Haibo, Lin Haifeng, et «/. The dependence of LED emissive intensity on YAG: Ce’ ™ phosphor par-
ticke sizes [ 1]. Chin. J. Lumin. (ZXFR), 2009, 30(6) :782-786 (in Chinese).

[15] Kong L., Gan S ., Hong G Y, e al. Relationship between crystal structure and luminescence propetties of (Y, 4 -
Ln Ceg s ) s ALOG (In = Gd, La, Lu) phosphors [ 1. [ Rare Earths, 2007, 25(6) :692-696.

[16] Zhang K, Hu W B, Wu Y T, ef al. Photoluminescence investigations of (Y, Ln, ) AL O, Ce(In'™ = Gd'™ [ La™")
nanophosphors | J]. Phys. B, 2008, 403(10-11) :1678-1681.

(17 Shimomura Y, Honma T, Shigeiwa M, et «f. Photoluminescence and crystal structure of green-emitting Ca,S¢, 5,0,
Ce' ™ phosphor for white light emitting diodes [J|. J. Electrochem. Soe., 2007, 154(1) : J35-]38.

[18" Shimomura Y, Kurushima T, Shigeiwa M, et al. Redshift of green photoluminescence of Ca,Sc;8i,0,,: Ce™ ™ phosphor by
charge compensatory additives [J]. J. Electrochem. Soc. , 2008, 155(2) :J45-J49.

[19] Chen Y H, Liu B, Shi CS, et «l. The temperature effect of Lu,Si0;: Ce’ " luminescence [J 1. Nuel. Instrum. Methods

Phys. Res. A, 2005, 537(1-2) :31-35.



450 VSRS I %32 &

Crystal Structure and Luminescence Properties of
(Ca,,_,Lu Ce, ) (ScMg) Si,0,, Phosphors for White LEDs

LIU Yong-fu'*, ZHANG Xia', HAO Zhen-dong', WANG Xiao-jun', ZHANG Jia-hua'
(1. Key Laboratory of Excited State Processes, Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033, China;

2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China;

3. Department of Physics, Georgia Southern University, Stateshoro, Georgia 30460, USA)

Abstract: Lu modified (Ca, ,, . Lu,Ce, 4 ) (ScMg)Si,0,, (CLSMS: Ce™" ) yellow emitting phosphors are pre-
pared by solid-state reaction. The effects of Lu content on crystal phase formation, luminescence properties
and temperature characteristics are studied. It is revealed that the Lu induced luminescent enhancement can
be attributed to the increase of absorbance of Ce’" rather than the internal quantum efficiency. Intense and
broadband emission is realized by controlling the Lu content to obtain a pure CLSMS crystal phase. The maxi-
mum luminescence intensity is obtained at x =0.54 | which is as high as 156% of the Lu free phosphor. Com-
hining the present phosphor with a blue LED chip, a white LED with an excellent color rendering index of 86

. . . . St . .
and high luminous efficiency of 86 Im -« W™ is obtained.

Key words: yellow phosphor; silicate; white LED
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