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Abstract: Organic Light Emitting Device(OLED) has been a promising new research area that has received a
lot of attention in the recent. In this paper,the OLED was fabricated using spin LSMO substrate. The
electrode was made of La,;_SrMnO; (LSMO) thin films by RF magnetron sputtering with SrTiO; (100)
substrate. In order to increase light transmittance ratio of LSMO film, the substrate was double —sided
polished. The structure was LSMO/NPB/Alq,/CsF/Mg:Ag. Light was emitted at above 14 V. The brightness
of device was the most at 25 V. The characteristic brightness, voltage and current of these devices were
investigated with the magnetic field. The brightness of device was improved 10% with 150 mT. The
photovoltaic character was little affected by the magnetic field in the device using LSMO substrate. This
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phenomenon was related on the ratio of single exciton and triplet exciton in the emissive layer. it would

then be possible to preferentially form triplets or singlets by controlling the spin polarizations of the

injected carriers. As Alqg; belonged to singlet materials, the brightness of device was improved.
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Fig.1 Atomic force microscope topographical scan of LSMO
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Fig.2 Scanning electron microscope image of LSMO
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Fig.3 Device structure of LSMO/NPB/Alq,/CsF/Mg:Ag with

molecular structure of the materials studied
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Fig.4 Current versus voltage characteristics of device
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Fig.5 Luminance versus voltage characteristics of the device

Sk, WE 5 0] LLUE B g8 40 i RS B
BAK AL 200 cd/m?, X & H F o4 LSMO &
SFHiE, M LSMO #E A B 1 v] UL 3 G R B R
i, NIl 6 LSMO #1 i< 119 325 5F 3% P ml %0, 3 Gt %K
L) 5% FEAT o A PF R 4 1 & O w BEL Y A A R N
B, I ISR A I ) A 5 EE AR

5.5%[
5.0%}
o 4.5%}
gm%
'g 3.5%}
§ 3.0%
& o5%)
2.0%
1.5%

y

460 5(I)0 660 760
Wavelength/nm
Il 6 LSMO % &5 11 (19 1] UL 56 3% Bt (¥ 32 4 [

Fig.6 Transmission spectrum of LSMO film
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Fig.7 Normalized EL spectra of two kinds of devices(LSMO and ITO)

3 & it

SCH LLLSMO R 2% RS, WIAE T 45Kk
LSMO/NPB/Alq,/CsF/Mg:Ag 114 #LH 8 & 64 14 .
TEREAAE RIS WF9E T 45 0 1 528 B —H R — F IR 4R 1
16 150 mT @4 3 MAE T & R &G sE BEI K. X
PRl LW . B T2 LSMO 7 A K J6)ZE N i 1
H2s oA i T 8 B o Ak AR R OB 2 R AR
5 =R A WT IR BB, DT R R T Y
R LT R R IR AR S B R e, H 3
e 285 SLOGEAF 5 AT 5 00 e B 1A A L R
G A 1P BR Y 5 R A — o BB R L

S E Sk

[1] Wu X M, Bi WT, Hua Y L, et al. C60/N,N"-bis (1-
naphthyl) -N,N’ —diphenyl —1,1" —biphenyl —4,4" —diamine:
MoO; as the interconnection layer for high efficient tandem
blue fluorescent organic light-emitting diodes [J]. Appl Phys
Lett, 2013, 102 (24): 243302.

[2] Chen W B, Li X. Truncated cone model for OLED external
quantum efficiency enhancement [J]. Infrared and Laser
Engineering, 2007, 36(5): 718-720. (in Chinese)

[3] Chang H W, Lee J H, Hofmann S, et al. Nano-particle
based scattering layers for optical efficiency enhancement of
organic light-emitting diodes and organic solar cells [J]. J
Appl Phys, 2013, 113 (20): 204502.

[4] Zhang W W, Bai Y L, Ouyang X, et al. Intelligent streak



% 78

XE=EF AR O REHAT RGN B LR EH

2109

(5]

(o]

(7]

(8]

(91

camera with OLED display[J]. Infrared and Laser Engineering,
2012, 41(2): 484-488. (in Chinese)

Niu L B, Guan Y X, Kong C Y. Organic light-emitting
devices with thin Nano—-ZnO film [J]. Chin J Lumin, 2010,
31(2): 162-165 (in Chinese).

Zhang W W, He H T, Dong J. The design of multi-function
OLED power supply driver [J]. Infrared and Laser
Engineering, 2014, 43(5): 1883-1888. (in Chinese)

Jin W P, Jong T L, Jong S O, et al. Electron-injecting
properties of Rb,CO;—doped Alg; thin films in organic light-
emitting [J]. J Vac Sci Technol A, 2013, 31(3): 031101.
Brown A R, Pichler K, Greenham N C, et al. Optical
spectroscopy of triplet excitons and charged excitations in
poly (p—phenylenevinylene) light-emitting diodes [J]. Chem
Phys Lett, 1993, 210(1): 61-63.

Baldo M A O, Brien D F, Thompson M E, et al. Excitonic

singlet-triplet ratio in a semiconducting organic thin film[J].

Phys Rev B, 1999, 60(20): 14422-144428.

[10]

[11]

[12]

[13]

[14]

[15]

Hu B, Wu Y. Effects of ferromagnetic nanowires on singlet
and triplet exciton fractions in fluorescent and phosphorescent
organic semiconductors[J]. Appl Phys Lett, 2006, 83(2): 022114.
Dediu V, Murgia M, Matacotta F C, et al. Room temperature
spin polarized injection in organic semiconductor [J]. Solid
State Commun, 2002, 122(3): 181-184.

Qin W, Zhang Y B, Xie S J. Study on the temperature
effect of magnetoresistance in organic device Co/Algs/Lal —
xSrxMnO; (LSMO)[J]. Acta Phys Sin, 2010, 59 (5): 3494—
3498. (in Chinese)

Yu Z G, Berding M A, Krishnamurthy S. Spin transport in
organics and organic spin devices [J]. IEE Proc —Circuits
Devices Syst, 2005, 152(4): 334-339.

Davis A H, Bussmann K. Organic luminescent devices and
magnetoelectronics[J]. J Appl Phys, 2003, 93(10): 7358-7360.
Yunus M, Ruden P P, Smith D L. Spin injection effects on
exciton formation in organic semiconductors [J]. Appl Phys

Lett, 2008, 93(12): 123312.



