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Influence Research on LED Encapsulation Light Source from YAG Phosphor
with Different Particle Size

ZHANG Sheng-dong, WANG Feng-chao, ZOU Jun

(Shanghai Institute of Technology and Science, Shanghai 201418, China)

Abstract: Three kinds of YAG phosphor is chosen from a famous phosphor enterprise in China as research objects.
The samples have same laser spectrum and central particle sizes (D50) are 9.3 pm, 13.6 pm and 16.7 pwm respectively.
At the condition of same filler-asphalt mass ratio and bonding volume, with the phosphor and 3014 type stand, white light
LED lamp bead samples are produced. Optical parameters of the samples before and after aging are measured respectively
by a spectrophotometer. Test results show that with the increasing of the center particle size of phosphor, color tem-
perature approaches to the direction of high color temperature. When color temperature is constant, with the increasing
of center particle size, luminous flux increases. Luminous decay reduces gradually with the increasing of phosphor
particle size at the condition of one week accelerating aging time and 100 mA current.

Key words: phosphor; particle size; color temperature; optical properties; aging

LED HA T RE AR T34 =Rl PR AR 2
FARFNERZA S . FrER PR B AU N Rl
AT BEE AT FH N ] 0T B T [ 2 v e . BEE
BN WTREAR , 265 BE AR Wi 5, 2 MO IR AE
M U P R B T2 B A ol S sl A
N2 GRAT BUCAL e BT RO AT 2 R i
Hal, RS RO T O R R AT REE A

Y5 H #A: 2014-03-19

8 I 03 ) — ol € B G VR, A R R 40K 11 AR
KT AT | B A AT 2 5 AR DR TR

19944 35— AR I 6 LED & 1 H WAL2F 2
FIAE 7 R AR YAG : Ce BMMIARTZE R 156 4%
B InGaN b, K5t I (E I 550 nm A2 A7 Y Siaiy 18
HFH IR A B, FifS , DG LED A TE
KARE P AR BRI BAE , O FO% LED 85 0 F 1 &

EEWB: HEHRLS TS (51302171) ; FEEEETR] (Lm201318) 5 [0 FHH AR 22 B R AR A0 & B 34 (PE-2014189)
EZ I S AEA(1992-) , I3 TR A AR E , 2 EF LED B35 5 AT A8 %2(1978-) , 55 iBIdb A 1, N R AL isast S A R

WL,



22 b ol R N N

| 55294

FERCKI AR L NUV /UV 35 I G LED BERL, BT
PLLA InGaN #5568 5 YAG 8 (6.5 6K 204 77 21
YRR 16 LED AT 8R A 2 d5e A A4 1 i FH R T LED 28
IS LEXFEALT , FIGLED ftERE F5B0R T YAG
PN BITERE , DR DA T S i R K, &
BN ISCRCR AR A5, % B3 DL R,
H T EEE YAG 5O IIRCE , DAV 2R =50
AT TRIFFE . ) an sl SR AR I v R v JE YR
KEET BRILZ AN SRR R 1% LED (624
RE A BRI . A7 B T8 X T R a9t
VAR I N o p TR Y S VAN 20 e 3 R R S DN
B BRI R 2 S B0 FEAL (B A A8 5 A
WEREE S I, SOOI R X 1% LED
1) KRB — 2 Y

1 i I8

it FH I N B2 5O A R YAG 2868, iX
Tl ek 0K YT AR 2 554 nm, FR kAR K/NVAR
@, 53519 9.3 pm ., 13.6 pm . 16.7 wmo K T fF TXF
Fe, 5 FH TRl b AB JE X 3 A YAG 28 6 H BEF T HE
PR SR FE oA 1232 3( N A B BIR) , (1
3014 Y5 1) ST S A AU 1B R RKF
DUMEF S SRR AR A o e S JE A 70 CREF
0.5 h, FECA 150 CIEFEHLEE 3 he B A,
FH 30 mA HLUJE 852, G 0 B 43000 & 3 FjoRE 5t 1)
He2E BB ARG 100 mA HL 2k —AS 200, 7
43 ST X A S AR SR AT 3 R
WV H A TR €035 Y LED AT ER , BB & 1 %

i,
2 HBERDH

21 BEERSH

1L 1B 2 FEL 3 43 ) 2 3 BlORE AR B i i) €8 5
E, i E SR IE F], E 1(D50 16.7 wm) @ i
13(D50 9.3 wm) (Al e Ak, BB AR A HE K, ik 1)
HrE a8 sh, kit 16.7 pm EH @I R 6 535
K, R4 13.6 pm P 5913 K, K42 9.3 pm -
I 4 999 K, ife 16.7 pm 5HKi4%2 13.6 wm ¢
TR RLAR IR /N 3.1 o, €8 AR X FFEAIR 29 500 K 7
£ 13.6 wm 5042 9.3 wm 29 6 MR AR U /N 2 4.3

wm , FE AT AR 2 914 K.,

0.46 | ‘
0.4

042 T T T =7 ——
.. 0.40 i /// = .
= 0.38) Het 700 i j;{“YMWf“
S 036

oW EpaE: 7 sZannas !
032
030

N\

030 034 038 042 0.46 0.50 0.51

K1 D5016.7 um

0.46
0.44
0.42
0.40

=038

S 036
0.34
0.32
0.30

— ARk
©XY

030 0.34 038 042 046 0.50 0.51
K2 D50 13.6 um

0.46
0.44

0.42 A
. 0.40 gz

& 0.38
S 036
0.34
0.32
0.30
030 0.34

K3 D509.3 um

— BRI
D64

0.38 0.42 046 0.50 0.51

H & 1~ ] 3 AU 3 A ol DUBH SR Bl A R
TEHGR, OR B W T 5, 32 DR Bl A R A 3 K
SO R T i 1) 26 S R 1R 85 H R AR D AR T
JINREAR I R 5008 R B ik TR WK WP Y
WIEH 2 E A BT AR T,

2.2 tEEXLLE

Pl 4 02 3 R i B G X B TR RS S
800 K. &l 4 H B 0] LIE H R4 9.3 wm (2K
S-H 5638 A 11.409 1T, K748 13.6 wm 1 2¢ 63
%38 B 11.707 Im, Ride 16.7 wm B2 6K T34
G 11.975 Imo 24RiA288E K 3.5 nm I}, J6R04
K 2.5%.

Ty e 5 4t LA [R] 091G 0 Bl A A 1
K, DGR U 00 R AR fik e AR AR N B 5 )
AR LA 2 AL R EOE AR D



55 43

SRAELAE ANFPREAR YAG DR LED BRI FEMa 7 23

AR AT B AR ) R s Ry, — B
ARy | Fs T BOSE H BE AR K, R 1 9
JeH AR Z 7 W D AR R X 400 5 o
M2, P K 450 nm 2247 19 #6063 2 HE K 550 nm
e A0 I 2ot B BIE, R OER, Rk
A S EOEE A e

e F=93
11.9[ —4—16.7
1 118 ]
@ VAN .
DILTE —a -~
~ 116
1151
1141 /.\'\-\/\/‘\'\-

0 2 4 6 8 10 12 14
X%
4 K2R 9.3 wm . 13.6 pm.16.7 pm
RSB S 3E T L R

2.3 ZUHEXRILE

P 5 3 FPRE L TE 100 mA HLIE R, 45 5
A P b 22 JE T e . I S FTLAE L BT
2 AL B, e BL A2 9.3 wm O I P 2 R
1.328 Im, H1 .0 ki 42 13.6 wm G 18 5 B R T
1.127 Im, F0BiAR 16.7 wm D63 5 A% 0.949 Im.,
Bl RLAR A3 R R TR /N

1.35[ =

1.30[ —— i TP
1.25[
o 1.20[

1.15[ —3
AERT TN /\k.\ el
1.05[

1.00[
095F a_ / e e
0.90 ]

XH
FE5 RiAs3 54 9.3 wm  13.6 wm . 16.7 wm 7556
WITE 100 mA LT, sk & Ak J5 %t LA

RNV NG LIPS TR EPN DS i 9] =
/N, SRR NI SR SR ST, XS R A 7
PNGERT oy S U R S S (E A IO g S N
5, B IR AT TR R R B 2 Tk o Al 2 e
B, PR I T R AR 2 R AR AR AR, AT
SO AR, R B e

3 & it

R LA S0 X B R o A, 53 e Jo o LA [R]
RGBT, 24920k LR AR 3G ORI, 16 LED AT
R EIR 2T o R CIRAN R R TE BT, B
PRy LR Y IEIN, SLIE B IR B
BN AXER Y, O R EOR B IO S R
U o DR, Tl b s FPREAR R A 22 e 2 K75 B sy
RS CEIPO PN TR DS, i d DL BT UK (R EAVAZEIN
2R,

S0k

(1] b, R, #7258 FOEII LED STl B A5
BT A4, 2002,23(4) :399-402.

[2] AR, SRR R 0 LED BB AT T ik
(1] Bt S 2k 2009, 46(9).

[3] Nakamura S, Fasol G. The blue laser diode: GaN based
light emitters and lasers [M]. Berlin: Springer, 1997:343.

[4] Kang H S, Kang Y C, Jung K Y, et al. Eu-doped barium
strontium silicate phosphor particles prepared from spray
solution containing NH,Cl flux by spray pyrolysis [J]. Mat
Sci. Eng. ,2005,121(1):81-85.

[S] Lei T, Tan J, Meng X K, et al. Synthesis and lumines-
cence properties of Y3Mg,AlSi,0,: Ce’* phosphor [J].  Chin.
J. Lumin[J]. 2012,33(1):21-25.

[6] Zhao C,Ma M X, Han T,et al. The effect of doping Sr**
on enhancement of red emission of Y,7.,Sr.GdoAlsO1,:
0.06Ce3 + phosphors [J]. Chin. J. Lumin. , 2011, 32
(11):1099-1103.

[7]  Chen L,Chu C I, Liu R S. Improvement of emission effi-
ciency and color rendering of high-power LED by control-
ling size of phosphor particles and utilization of different
phosphors [J]. Microelectronic Reliab. , 2012, 52 (5) :
900-904.

[8] YeXY,LongZ,Yang Y M,etal. Photoluminescence en-
hancement of YAG Ce’* phosphor prepared by co-precipi-
tation rheological phase method [J]. J. Rare Earth. ,
2012,30(1):21-24.

[9] Zhang S, Li C, Pang R, et al. Long-asting phosphores-
cence study on Y;A;;01, doped with different concentra-
tions of Ce™[J]. J. Rare Earth. ,2011 ,29(5) :426-430.

[10] Fadlalla H M H, Tang C C. YAG Ce’* nano-sized parti-
cles prepared by precipitation technique [J]. Mater.

Chem. Phys. ,2009,114(1):99-102.

(CFHee5 75 51)



55 43

FRCHERS 55 RISy B2 AT IR (7 Tk 75

[10]

[11]

[16]

[17]

[18]

[19]

surement of dynamic deformations using a path-unbalance

Michelson-interferometer-based optical fiber sensing de-

MR 5 RALISC R SR (6 i 58 FH ik 0] o
A,2003,29(5) : 581-586.

vice [J]. Optical Engineering,2003,42(3) :662. [20] F2EA=.Z o 2 ]I St VR A e i D
Osami Sasaki, Chikao Togashi, Takamasa Suzuki. Two-di- ERIFSE D)L AT Jb 5T 5C il K2, 2012,

mensional rotation angle measurement using a sinusoidal [21] Igor A, Konyakhin, Tatyana V Kopylov, et al. Optic-elec-
phase-modulating laser diode interferometer [J]. Optical tronic systems for measurement the three-dimension angu-
Engineering,2003,42(4):1132. lar deformation of axles at the millimeter wave range ra-
Takamasa Suzuki, Takanori Endo. Two-dimensional small dio-telescope [C)// Proc. of Eighth International Sympo-
rotation angle measurement using an imaging method [J]. sium on Precision Engineering Measurement and Instru-
Optical Engineering, 2006,45(4) :043604. mentation, 2012,8759.

B L O F BRI B i SRR R B AE[D]. K [22] Konyakhin I A, Turgalieva T V. Three-coordinate digital
L RHER2#,2000. autocollimator [J]. Journal of Optical Technology, 2013, 80
i NIRRT R S AU AR BR S % (12):772-777.

JE]. Ot 54045,2004(4). [23] Tatiana V Turgalieva, Igor A Konyakhin. Research of auto-
XUPREN , W48 T B 2 S DN S B ARG % A A% collimating angular deformation measurement system for
[J]. IS 24, 1998 (2). large-size objects control [J]. Optical Measurement Sys-
Plosker Effie, Bykhovsky Dima, Shlomi Arnon. Evaluation tems for Industrial Inspection VIII, 8788:878832-1.
of the estimation accuracy of polarization-based roll angle [24] JEIK 24 QA TS LI AR TR I 42 1) — g 0] 00 4 4
measurement[J]. Applied Optics, 2013, 52 (21) AR,2013,32(4):15-19.

5158-5164. [25] Flewd, IME—, 26 30, S TR R AL BRI R
S oW, R R R A T IR ROG RS 5 A P i AFEE N5 WS SEME R A5 )] PR OB
L3 AT £LAM S5O T A4, 2008, 37(3): 525-529. 2,2011(5).
WANG Wen-liang, TAN Ji-chun, DENG Li-xin, et al. [26] YU Qi-feng, JIANG Guang-wen, FU Si-hua, et al. Fold-ray
Three-dimensional angular measurement based on moiré videometrics method for the deformation measurement of
fringe [C]// Proc. of Sixth International Symposium on nonintervisible large structures [J]. Applied Optics, 2009,
Precision Engineering Measurements and Instrumentation, 48(24):4683-4687.
2010,7544. [27] Yu Q, Jiang G. Measuring deformation of large vessels
A oR IR R, R, S5 R = dE A AR 0 B with innovative broken-ray videometrics [C]// 22nd Inter-
q:ﬁﬁﬂﬂg;jj/f DGR 2005,31(5) :761-763. national Congress of Theoretical and Applied Mechanics,
TR, RGO, BT, S — RS CCD &I & 2 Australia:2008.

(#2223 70)

[11] HUA You-jie, MA Hong-ping. Synthesis and packaging smart [J]. Science,2005,308(5726):1274-1278.
performance of regular spherical YAG Ce’* phosphors for [13] AeBA, H2r ik, 3k, %0 T HOG LED AL BRE

white LEDs [J]. Chin J Lumin,2013,34(4):427-432.

[12] Schubert E F, Kim J K. Solid-state light sources getting

YAG Ce™ 9 N1 il £ I B REMF 52 ). K OEHFR
2013,34(4):427-432.

(#5533 70)

[11]

| e S TR O RGBS = A X 4L
ARBEFED]. I R, 2009.
Bazen A M, Gerez S H. Systematic methods for the compu-

tation of the directional fields and singular points of finger-
prints[J]. IEEE Trans on Pattern Analysis and Machine In-
telligence,2002,24(7) :905-918.



