29 5 Vol.29 No.5
2008 5 JOURNAL OF SEMICONDUCTORS May ,2008
L ED )
t 7
( 610054)
: L EDs L ED
ADC Cr3* 4336 620nm
3 5h, L ED
44.8 59 1Im 79.4 84 9Im.
L EDs;
EEACC: 4260D
: TN303 A : 0253-4177(2008) 05-0984-04
L EDs
1 , L EDs
(light emitting ,
diode,L ED) ,LED
, L ED 1993 W 2
GaN-L ED , 1996
L ED. L ED ’
2 L EDs
, . y [6 8] .
® L ED (1) (PVA)
L EDs , '
141 , PV A ,
, L ED )
YAG cCée** L ED, L ED ’
( ) (2) (ADC) ;
51 ' (3) PVA ADC
' ( );
' ' ' (4) L ED ,
L EDs
: , L ED
L ED ; ,PVA ADC ., PVA
ADC , ;
’ (5)
L EDs . , 1
(1 CRT,PDP L EDs ’
, L EDs 3
, L ED
, (ADC) , LED
* ( :2006A A03A116)
1 . Email :ligjif @163.com
2007-10-11 ,2007-12-03 @008



5 L EDs 985
SR 1 ADC L EDs (
28 350mA , :250mg/ mL)
“ — * Table 1 Influence on luminous intensity of L EDs with differ-
() ent concentrations of ADC
(a)
ADC
X
l /wt. % / mcd y
1 0.02 4663 8165 0.2911 0.3173
LED * 2 0.02 4567 8569 0.2873 0.3139
G
_ 3 0.10 3850 7114 | 0.3024 | 0.3365
@ (©) 4 0.50 2213 7058 0.3036 0.3349
5 0.50 2000 - 0.2539 0.2433
1
] o 1 , L EDs
Fig.1 Schematic diagram of the slurry method for phosphor ADC
coating ' ’
, ADC ,
, Cr6+ Cr3+ ,
(PVA) L EDs . 1, L EDs
(o] \ , L EDs
' ( ) , L EDs
' L EDs
433. 60nm ( cr’ A ST ),
620nm ( cr’’ ‘T, LA 3.2 ADC
(10] 6+
. , Cr
c )3+ ADC ,
ro,
, 2 . ’
3+ , cr” ’
Cr ,
, L EDs
433 6nm( L ED ) :
L EDs L EDs
L EDs
AD(;( C3+)’ ’ ’ ARe A
r
, 250mg L EDs
3.1 ADC 100mg
L EDs.
L] Cr3+
, ADC ’
3+ ' Cr3+ !
s CI’ 6
L EDs . 1 3300 1
, ADC L EDs 3100 5
B 2900 |- y o
0.04 ~ ; 2700 ?
=2 2500+ 3
5 0.03 £
o 2300 -
2 )
z 0.02 A
- 2100
; 0.01 1900 | 1 1 1 L 1 1 | | |
S o 1 2 3 4 5 6 7 8 9 10
‘EL FESHEL
£ v O— ¥k 1 1R T)
) v — ¥PE TG LED (%%
e ST L m — B I )
400 450 500 550 600 650 700 750 v — B RO LED (840584
Wavelength/nm
3

2 Cr3*
Fig.2 Absorption spectrum of Cr3* in emulsion after exposal

Fig.3 Contrast of the time of exposure and luminous inten-
sity of L EDs with two different slurries



986 29
3300F 335 0o
3100 F 3.0 05k .
5 200F 425 \ ®
g < = 0.4 ©
w 2700} 20 E £ F L -
= S <
5 2500F J1s X g g3} ©
= -,
2300 <10
02} Py
2100 —05 ‘
il 1 1 1 1 l 0.1 . —— — e —!
1900() I 2 3 4 5 6 7“ 0.1 02 03 0.4 0.5 0.6
AT N8R x
O — femiga P 3h(VBPRAEN )T FINBE b
YV — FERE A AR Shirpby o BT I K R 5 L EDs
B — FERFR R ROVBIRAES )T LR ) L ED ; L ED
v — (R — KR O W 55 B Fig.5 Changes of the chromaticity of L EDs
4 L EDs ) )
Fig.4 Luminous intensity of L EDs coated slurry with dif- ) (
ferent stand-times : (
) 1 1 6 y
s s L EDs 4,5 , (
’ ) 1 1
, L EDs 52 531m, (4),(5)
; ; 1,2 ,3
4
45 59 Im, , (1),(2)
, 3, ( ),
, 794 84.9Im.
[11] , '
, L EDs 2 5h ' '
3+ o (%
' Cr 80 Yo O \
| ]
' ; \ | 3
L EDs , 4 , PV A = 60 AN 17) °
ADC 59% 0.1%, Z Gy T §,
250mg/ mL . 3 104 | ' ‘ t
5 |
5
: L EDs £
1 ()1
]
( A B ),
120 2. 5h
5 , ,
L ED . 6 L EDs 1 5
' ' , (x,y) LED (1) (5) LED
’ Fig.6 Change of the luminous flux of L EDs
2% 94-2008 na Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



5 : L EDs 987

2 L EDs
Table 2 Change of the chromaticity and luminous flux of L EDs
1 (1) 2 (2) 3 (3) 4 (4) 5 (5)
X 0. 416 0. 3496 0. 417 0. 353 0. 38 0. 2931 0. 302 0. 2233 0. 282 0. 2146
y 0. 518 0. 4094 0. 518 0. 342 0. 464 0. 3084 0. 328 0. 1832 0.3 0. 175
/1m 49.5 84.9 44.8 80. 5 59 79. 4 52 61 4 53 50. 9

Proceedings of SPIE,2000,4079:112
[3] LiuH R,XueSB,Huang D S,et a. The actuality and issues of
white L ED.Lamps & Lighting,2003,27(3) :4(in Chinese) [
, , . L ED . ,2003,
6 L EDs , 27(3) :4]
2 [4] Shen P H. The evolvement of lighting engineering of white L ED
and it’ s actuality.Light & Lighting,2006,30 (2) :46 (in Chinese)
[ ; L ED . ,
2006,30(2) :46]
6 [5] Yam F K,Hassan Z.Innovative advancesin L ED technology. Mi-
croelectronics Journal ,2005,36:129
[6] YuX M,Rao HB,Hu Y,et al. A phosphor coating process for
! white L EDs application. ISTC, Packaging and Assembly, Shang-
L EDs hai ,2007 :864
, L EDs [7] YumJ H,SeoS Y,SeonghoonL ,et al. Comparison of Y3A1501>:
Ceo.05 phosphor coating methods for white light emitting diode on
gallium nitride. Proceedings of SPIE,2001,4445:60
ADC [ 8] Sasaki K Y, Talbot J B. Deposition of powder phosphors for in-
L EDs . formation displays. Adv Mater,1999,11(2) :91
[9] Wang Y L,Zhang SL. The principle and technics of planogra-
phy. Beijin: Publishing House of Mapping,1993(in Chinese) [
! ! ! , . . : ,1993]
) [10] XuJ, Zhang Q,Deng P Z,et al. Optical absorption spectra of
Cr3*and Cr** in SrsGaz GesO14 garnet crystals. Acta Optica Sini-
ca, 1995, 15 (7) : 871 (in Chinese) [ , , ..
Sr3Gaz GesO14 Cr3+ Cr4+ ) ,
1995,15(7) :871]
[11] Wu H A. The fabrication and applications of colorized kinescope.
Beijing:National Defence Industry Press,1992(in Chinese) [
: ,1992]

[1] Nakamura S,Mukai T,Senoh M. Candelaclass high-brightness In-
GaN/ AlGaN double-heterostructure blue-light-emitting diodes.
Appl Phys Lett,1994,64(13) :1687

[ 2] Murakami K, Taguchi T, Yoshino M. Display technologies I11.

Improving the L uminescence Efficiency of Power White L EDs with Surry”
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Abgtract : The slurry method based on water soluble PV A is discussed. A controlled phosphor layer is obtained by the slurry method
on the surface of blue L ED chips. Due to the absorption of Cr** the luminous intensity of white L EDs can be improved by decreasing
the concentration of ADC or increasing the concentration of phosphor in the slurry. The stand-time of slurry for 3 5h was optimized
in a darkroom. The hue of output light moved to the blue-light zone and the luminous flux increased from44.8 59Imto79.4 84 9
Im after the silica gel was coated on the L ED coated phosphor particles.
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