,%9% o il o= 5 ot Wl oo M

Spectroscopy and Spectral Analysis

EHEHEREAEE YAG ¢ Ce 5551 i1 T 5

e, kg, £ B, KE W'
1. BEVEE B ge i TRV PG, BV P% 710021
2. BRVEBHEE KRR 515 8 TR, By 4% 710021

 E BECHLRIIE AL LED i il 6 R iR 5O MIE B e i &6 Tr 20, BT ML Bl 2810
RIEEN YAG : Ce 2GRk 2B A . RA L, H4& T 1TO/2T-NATA(30 nm)/AND : TB-
Pe(50 Wt% , 40 nm)/Alqs (100 nm)/LiF(1 nm)/AI(100 nm) [ ¥ Y658 15, 4% 5 78 1 %6 T8 S L3 51 %
—EARFEEMEAR YAG : Ce 8Bl & B T AT A bR 1y & 3. AR MARHE YAG : Ce
YR T LA DA WL UK Je e Rs i 4 T2 RO . I HLAT LAA B & e B BB SO R B .
TSI R, WSO B T ORI E B EOLE T, ME VO E SR S E N 13840 cd - m 7, HH
Lo T ISR R 0T 2 %, IR R S R R I m A E) 17.3 od « A1, A LR 6 288 1 e
EEERCER AT 2 5% . MIRBEVOUR R RS R AT TS . 98 6k 14 VR B AR B 2358 i 4 1
BISETE e . IR T S8, TR T ENE 2 v JIE RS 188 BOE 52 A G 00 1 28 12 A 40 X6 Sl 335 (1 15 9K 3 el 370 A

Vol. 31,No. 9,pp2337-2340
September, 2011

IE L

KR AYLEBUDLHRE; YAG : Ce 5OUH ;s Bt

FESES: 0482.3 XEfFRIRAD: A

3

1l

A YL R E R I — ok U RE R (L O RERY 2R 1F . A
WMTFMMA: (DESHRG. STRM: DR IPER; G FR
BEs ()R A Ie A s (5) BRI WA N 3 52 5 (6) 5 19 AT 32 3
Bl s (AR IR S AN R ARG s (8B ; (DL
FERH HLOE M BE 47+ 55 i T 4% b B bR A0 T AR AR
BB AR EL BonaR” s R T B [ 257 B R £
ARZ—o S G T WL A L BRGS0 & A F AR
B B S B 4 (6 O 19 s s i v 2 T OB OLEDs fin B
PEUE AR SE B, I 4 0% OLEDs 32 2 Jy B WA LA R L
P (D ZRBBEHMT T (2) BIBRIRHEHY; (3
B|ZLEMT 5 O BMIESHS S G BFPIEEHY (6) T
s Rt AR SCRRLTE BIL R 2 36 (16 B 0 il Tl 8 T R
GBI R e B B R OE T 5 A PR B e R 1 2 i
K YAG : Ce 9UH RSB A (AR 1F X A5 vk HLAT il 4 4
EARE T 5, T LU BUA 1Y B 483 10 96 B B R Y
R AT DA AR MU AE ™ . RBERAE T 806 & 1 A9 B

Wi EHE: 2010-02-06, 1EiTHHI: 2010-05-08

DOI; 10. 3964/j. issn. 1000-0593 (2011)09-2337-04

O IRV RS SRS R 2 L N DU RS AN W 7 3 E 2 6
BARBWBT R S7 o AU T A HLH B0 6 & 10k
YAG * Ce 200 g 1 B RFPE . B RO OB IERRMEVEAT T8 .

1% &
L1 EE#MH

H UM B 2T-NATA, AND, TBPe J% UV jii #4113 F 75
LEDOE A F B AR ITEA A RAigaidn . Alg R
S0 T U B 0 W) 19 WL KR A R 2 R G AR 4l ) i
FH. 4R 99.999% . YAG : Ce 50K 2y BTG % 4T 2¢ 6 b4
BHA R R A =, 2045 5 MLY-02D, ¥k # K25 465 nm,
ITO 33 R Y 3 4L B AE ™, MR 1.1 mm, 7k
HLBH R 16~20 Q 19 ITO ZEIE/E F K.

1.2 H#HH&E

WRRMHAT R A, RGeS0 E FREL N 11K
HCl: H, O 3 210K 2y 16 min 247 . IR NE . LR
PV 5 min 2247, AT HE T B R 7
T A 180 O R W 1T AR K A Y A A BN )T

EEWH: HEARREIESEH (50372038) . Wiil4 M W AR T H (H20080004) . B VYR H7 K = BHIF IR 8 5 4 51 H (BJ09-07) F1 Bk 7§

B R~ BT 50 A B 7 2 < 1 H Bt )

EFE . A« 1983 R4, BRIGRHER i S5 B TR A BT £

e-mail: xjf605@ yahoo. com. cn



2338 PIR SRSy iy %31 %

DI, &gk DT Ef 2 e AT SV k. o B T4
PR TR

P e BT B TTO b 1 58 & T Bl 4b 31 = 3 47 5%
BT, DR TTO Fpi i 32 10 2 o6 40, B IR 3l s JE
R AT A AR R SR AL TG R
ZSHEMR Y, RRELZS B 5 X101 Pa 2247 I EAT 2688, R
1 1TO FmzE4% 2T-NATA, NPB, ADN : TBPe, Alqg;, LiF
AL, ZEE ] SI-206 73 38 85 W o ASC e, 3= 4R A Ak
FB Z T RLR IR AL 28 . 25 HLJZ B DT AR S 4R I 7E 0. 2
nm s ', TBPe 45 2% ik & 4 42 1) 26 & o SR 54 . B R
ALPPIRR RN 1 nm » s~ ', BIATHI & a8 . R
UV 59 Pk 5 S5 7E FL2S 48 h AT v b 31, SRR
2 0 T O P 8 25 A AR 7 9 Y &D 2000 5 B HLAE 85 G A
PEHOGTE ST Y 50 U AL, TS AT 1T Ak b B1S BV AT 78 5 D' 4%
J e g R R YU

ARSI 4y A T LU A SR A

(1) ITO/2T-NATA (30 nm)/AND : TBPe (50%, 40
nm)/Alg; (100 nm) /LiF(1 nm)/AI(100 nm) ;

(2) B YAG * Ce 3E6HIRZ/1TO HM/2T-NATA
(30 nm)/AND : TBPe(50%, 40 nm)/Alg; (100 nm)/LiF
(1 nm)/Al(100 nm)/YAG : Ce;

(3) R YAG : Ce 9 MIR)Z/1TO MM /2T-NATA
(30 nm)/AND : TBPe(50%, 40 nm)/Alg; (100 nm)/LiF
(1 nm)/AlI(100 nm)/YAG : Ce,

1.3 J[EHEERE

XFRL B R BB SR = IR 4D MR A E T INES
IR JE S B BEAT L, AR ARG 1. 82 em” . L J-HE
JEFiMEH DC power supply ps-3003D B B Jii AL J il 4t 5 2% 1
FY 53 BE AT ST-900B 6 B2 3+ & 5 &% 48 i ia Uk )6 (EL) O
T SE R AN 7 O AR m A WY R B RO AR
AR E IR . PMS-80 48 4h-0] WL-IR 40501 43 B R G I =

2 AR HE

P17 O O ol & B =l g 1 B0 o - v TR A 4 i 2R
HTFE T DUA . = g 4 A H U - H R R A R el TR
B B HREAT UL I 2 R TR T A A DGR R Y D T B

2001

1807  —o— EEHME

160 —t— LTI ST
140 —o— SRR AT
1201
100 1
801
60
40
20

0 T T T T T T T
6 7 8 9 10 1 12 13

Voltage/V
Current vs voltage

Current/mA

Fig. 1

WM E R 25 m B i BUR b BOR TG, A
A ST REAOL SR,

YAG : Ce 5t M i B ML= A2 e, oAk, B
HICHG ISR, BT A B 100% . [/ 2 BT s b 3R
SEEE - RRRE M, BT LR, RS IRE A
A WA T . SRR e BRI T . T EL 9 ek iR
20 JEERE A JEE A S R A LB . S B a1 B HRE
W B S SE R 7 070 od » m 7, FRE)HL A 163
mA, FOLKRIZ BN AR 163 mA RSB T, 52 A
8930 cd » m *, FHMIRBBIZNI L ERIFETE 163 mA H
T, BN 12 850 cd » m™*, TR YO R )2 BIE M
PR 197 mA, B S 13 840 ¢d » m ™, ER
B9 g se BE LT3R T 2 A BRI A% 1 B R B0 DG A
M JEREE R T YAG = Ce 260l 5 54 18] 1 BE B
TP E T . S ERE p=AB/I, L A J 2
HA LB (m®) s BAKRNZECed e m ), T HHE
2R I BTN AY S Bl A R (A . 3 AR I A = R RS R
RO R R, FTRLE X T RO T, R
PEOCKIRIZ G A F MR w, M H TR BV IR B
JE, FFHRCRR . X SERZRIE A . E9 VETiA
PR mERoR, A 17.3 od « A7', M HCEE 088 4 10 B B AL

14 000 1
—o— B
120001 — msmmmase
—o— WIORBRE S
T, 10000
g
3
% 80007
£
fo 6000
ko~
M
4000+
2000+
0- T T T T T 1
6 7 8 9 10 11 12 13
Voltage/V
Fig. 2 Brightness vs voltage
207
184
16
< 141
3
2 124
:
£
E 8
s
6 B
41 —o— WERT
| —— ESORRRE R
Z —— SRR
0 T 1

6 7 8 9 10 11 12 13
Voltage/V

Fig. 3 Luminescent vs voltage



%59

ik 56 2339

FRET 252, RESBCEMREERSIEY T YAG :
Ce 56 M1 J2 32 W 6 TR 388 3 H8 o 3 oo 3% 0 R O 2 — b i &L
R

AR YR 5 5 G R F £ P K 460 nm, A YAG
2 Ce BB IR MK 465 nm, KRG KN 520 nm, &
BICHZR R YAG + Ce 268552 2 15 G RE & A9 & -
RILEOLE SRR MECRS TR B A Sk, e
PR A AR A (0. 141 0, 0.195 4)5 G H IR J2 B 1 48 1
o A bR Ry (0. 223 8, 0.364 7). @miEN 11 237 K; 286k IRk J2
28 JEL 1 B £, Al A R (0. 300 7, 0,487 3k 6 257 K, T
— BT LA UG ML B e A A S M T LT . R
RUERAE 460 nm £ A7, TR JHIEKAE 570 nm 72 47 (19 56
3 o AR AT L B9 S BT R R OG f8 AR AR I BRI 38 T LA A
B R 4 000 K L BRI AGRBESSELRY .

RIS T & BAR AL 53 00 A X 5 B BE I K 9 4 A .
B 4 =R AR AE 0.04 A B IR Sh HL IR B A X6 1A
NGNS = I S 6% s R ) =t R o 1 D s il e ol 1]
OB EAE T, AAE AR YAG ¢ Ce 3808 8 ¥
MBI R T, AT RE K. Bl 5 =Rk
0. 04A BXZHLE T M4 ik, 4561 4 5K 5 LR
L BT DO R R RR T BR SRR I W R R
%, 7 B B & T T £ 520 nmZE 4 K OGS (A2 B

1.2 1
1.0 1
—o— WeRT
E 081 & o EIOCHIRESME
g ™ —o— WIOLBRR R R
S 0.6
&
2
§ 0.4 -
Q
=
0.2
0 : . r
380 430 580 680 780
Wavelength/nm

Fig. 4 Relative spectrogram of devices
0.9
0.8 1 )
071 R o DR
3 —o— LSRR R BT

X 107!

0.6 1
0.5

—Oo— WIOERE S

0.4 1
0.3

Absolute spectral value/mW-nm™

380 480 580 680 780
Wavelength/nm

Fig. 5 Absolute spectrogram of devices

T 23 B+ 30k 22 B i D RE R 5 UK R RE A O R
JIE PO Y o 3 0 AR LT L2 3 5 4 i 9 Ol b I Y T R Ok i
PR AOE R E R A, GARPRFLIE I H I, FR Y TR
B AR AFAER — DRSO A — 2 I LT
BTN ZREREN LZS8H . R TIREIOUHZRIE
MEEZMNRETZSH. B30ER.

P 6 S 5 AS ) B 3l v 3 SO0 U J2 AR R B9 AR X Dl 3
P, AT LA . B Sl B i s #e 1F B AR O B A
WA AL, B 7 O 1R R [R) 9K 2l IR T #1809 4 X O i
H. ZaKE 6 FE 7 LA . X T 20k iRz E—Er
e B Sl L A SN, A Ol 3 R R L B 2 OE L

B3
1.2+
o 107 —o— 0.04A KB HLI
% —a— 0.06A JXZ B
> 0.81 —o— 0.08A JKBN I
g
8
& 0.61
o
S
E 041
[5]
~
0.2
0 pmes®™ . 2 .
380 480 580 680 780
Wavelength/nm
Fig. 6 Relative spectrogram with different drive current

107 101

-1

—o— 0.04A JEZf HLI
—a— 0.06A JEZ HL I
—o— 0.08A JK3) BLifi

0.8

0.6

Absolute spectral value/mW-nm

380 480 580 680 780
Wavelength/nm

Fig. 7 Absoulte spectrogram with different drive current

3 4 ®

T i £ B A B BCE DE AR 1R 9 O T B3 2 PR — R 3
B YAG + Ce HOUH . 54 PR ZE L & 1F A L8
e e IR TIE 2 15, R ROBEMRBRST 252,
TE— WL T I TR AN TR 8 B2 1 98 6 0 = T LLAS 3 A (]
10 A B ADG R 9 42 (AR 1F o TE 92k J2 R B AR E B A 1Y A
DU o 0 R 26 6T (5 4% 0 B0 3K 3l vl 3 E e . T —
A A J I 2 PR AT = 25 B O B R SR R A Dl i B IT
HE s SEEKY I IEEAE 570 nm Ze A7 19 FEOLH R Hl & AL A
PO ECR G IR 3R I B v TR TS5



2340 it 5 M3 AT %31 %

References

[1] Tang C W, Vanslyke S A A. Appl. Phys. Lett., 1987, 51(12); 913.

[ 2] Forrest SR, Org. Electron. , 2003, 4. 45.

[3] Sun Y R, Giebink N C, Kanno H, et al. Nature, 2006, 440; 908.

[4] Huang] S, Hou W J, LiJ H, et al.. Appl. Phys. Lett., 2006, 89(3): 133509(1-3).

[5] Sun Y R, Giebink N C, Kanno H, et al. Nature, 2006, 440; 908.

[ 6] CHENG Bao-mei, DENG Zhen-bo, XU Deng-hu, et al(F2a k., 4R H, R BH#). Optoelectronics « Laser (F6HL F « %), 2007, 18
(7). 896.

[7] Chang C C, Chen J F, Hwang S W, et al. Appl. Phys. Lett. , 2005, 87(25): 253501.

[8] LuMH, Weaver M S, Zhou T X, et al. Appl. Phys. Lett., 2002, 81; 3921.

[9] XieZY, HuangJ S, Li C N, et al. Appl. Phys. Lett., 1999, 74. 641.

[10] Duggal A R, Shiang J J, Heller C M, et al. Appl. Phys. Lett., 2002, 80: 3470.

[11] Biswas P K, De A, Dua LL K, et al. Applied Surface Science, 2006, 253(4); 1953.

The Spectrogram Characteristics of Organic Blue-Emissive Light-Emitting
Excitated YAG : Ce Phosphor

XI Jian-fei'* *, ZHANG Fang-hui''*, MU Qiang', ZHANG Mai-li***
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2. School of Electrical &. Information Engineering, Shaanxi University of Science & Technology, Xi’an 710021, China

Abstract It is demonstrated that the panchromatic luminescence devices with organic blue-emissive light-emitting was fabrica-
ted. This technique used down conversion, which was already popular in inorganic power LEDs to obtain white light emission. A
blue OLED device with a configuration of ITO/2T-NATA (30 nm)/AND : TBPe(50 Wt% , 40 nm)/Alg; (100 nm) /LiF(1 nm)/
Al(100 nm) was prepared via vacuum deposition process. and then coated with YAG : Ce phosphor layers of different thicknes-
ses to obtain a controllable and uniform shape while the CIE coordinates were fine tuned. This development not only decreased
steps of technics and degree of difficulty, but also applied the mature technology of phosphor. The results showed that steady

spectrogram was obtained in the devices with phosphor, with a best performance of a maximum luminance of 13 840 cd * m*

! was increased

which was about 2 times of that of the devices without phosphor; a maximum current efficiency of 17.3 ¢d = A
more two times more than the devices without phosphor. The emission spectrum could be adjusted by varying the concentration
and thickness of the phosphor layers. Absoulte spectrogram of devices was in direct proportion with different driving current

corresponding.
Keywords Organic blue-emissive light-emitting; YAG : Ce Phosphor; Full color device
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