26 2 Vol. 26, No 2, pp24G 243
2006 2 Spectroscopy and Spectral Analysis February, 2006

% &, B 1 B W, B, WEF, T, TARE, BH
s s 100044
- ITO\ Si0, (60 nm) \ MEH-PPV (40

nm) \ Algs (40 nm) \ SiO, (60 nm) \ Al s
, OISQWOH (organic

inorganic quantum well with organic het erojunction) : 410, 510 590 nm 410 nm
MEH-PPV , 510 590 nm Algs MEH PPV
: TN383 1 : A : 1000- 0593( 2006) 02 0246 04
10~ * Pa, 200 C
M EH- PPV

Algs (40 nm) M EH- PPV

- s 0 05~ 0 10 nm=* s~ ! Algs

(5]
s 150 C 01nme
. . s 80 nm Al
ool AmBios TECHNOLOGY XP2
- (OISQWOH)
’ - 500 HZ

a Spex Fluorolg 3

iz - Tektronix TDS 540D
, (Four channel digital phosphor oscilloscope)

OISQWOH 2
1( b) -
1 MEH-PPV  HOMO LUMO
494 2 8 eV, ) >
IT O\ Si0,( 60 nm) \ M EH- PPV (40 MEH PPV 2( a)
nm) \ Alq3; (40 nm)\ SiO,( 60 nm) \ Al - , 577 nm s
, , M EH- PPV 510 nm
ITO\MEH-PPV(40 nm)\ Alg; (40 nm)\ Al 1( a) Algs s
] ITO ( ,
80 @/ 0O) , Alqgs
: 2004 09-29, : 2005 OF 15
(10374001, 10434030), “ 973" (2003CB314707), (2032015)
(20020004004)

, 1974 s *



241

2
’ Al o] 1- Organic heterojunction 10V
- "1 2. Organic heterojunction 5V &
2(h). (o) - L 08 it
MEH PPV 587 nm 5 i3
£ 06 -
= P
o b
S 04 H
. MEH-PPV 'é ' i
- ME PPV S 02 k
587 nm 569 nm, 1; f
0 2
- 300 400 500 600 700
Wavelength/nm
) , @
’ 3
g
, , M EH- PPV S
Algg 2
= 2
MEH- PPV 410 3 g
2 )
nm 480 nm, Algs 410 nm g k-]
MEH- PPV 1o £ é
=]
P Alq} ) 5
65 e P =
' ‘ 3 ' i i ¥ h 7.\
_ I_l:m - 350 400 450 500 550 600 60 700
i0,
JATH - Wavelength/nm
MEH-PPV Alg, ®)
5i0; MEH_PPV 490
O ITO ]
@ 480
’_—2.82 eV 266V 470
Al ag2ev[ | E 460
Al s
4.1eV Tav— 8 // —.\'
= - = 450
& ]
w |menf, L ) S a0
Ry T i A, 3
110 10 g & 430 n—s
47eV 47ev
420
1.94 eV ] 494eVl
5.4 eV‘ 54eV 410
— _— .
® 400
Fig 1 (a), Device structures; (b), Energy band scheme 45 50 55 60 65 70 75
. . . . Applied voltage/V
(left: OISQWOH; right: organic heterojunction) (©)
Fig 2 (a), Electroluminescence spectra of organic heterojunc
( 3), - tion; (b), Electroluminescence spectra of OISQWOH
MEH PPV 578 under AC voltages; (c), The trend of short wave peak
588 nm, emission position with increasing applied voltages
- M EH- PPV
[1516] A lq3 ,
, e M EH- PPV
40 nm Algs 20
Alq3 , nml! 7-18] , ,
Algs MEH- PPV



242 26
1.2
1.0 “@;z/l
Zos 1% 5
g % 4 ;
E 06 % g 3
% % £ 3
04 ‘%ﬁ 5 s
2 0.2 9/ & i. 2
' o N
0
a0 450 500 550 600 650 700 0 550 50 700
Wavelength/nm Wavelength/nm
Fig 3 Photoluminescence spectra of OISQWOH Fig 4 Absorption spectra of OISQWOH (1),
1, organic heterojunction; 2, excited at 400 nm and organic heterojunction ( 2)
MEH-PPV 3
, MEH-PPV
MEH- PPV MEH PPV
Algs
: 410, 510 590
nm, MEH PPV s M EH-
PPV Alg

[ 1]
[ 2]
[ 3]
[ 4]
[ 3]
[ 6]
[ 7]
[ 8]
[ 9]
[10]
[11]
[12]
[13]
[ 14]
[15]
[ 16]
[17]
[ 18]

Takada J, WajiH A, Koshioka M, et al. Appl. Phys. Lett., 1992, 61: 2184.
Tokito S, Sakata J, Taga Y. Appl. Phys. Lett., 1994, 64: 1353.

ImanishiY, Ishihara S. Thin Solid Films, 1998, 331: 309.

Ito T, Okayama Y, ShiratoriS. Thin Solid Films, 2001, 393: 138.

Wang T C, CohenR E, Rubner M F. Adv. Mater., 2002, 14: 1534.

Xu Z, Teng F, Qu Ch, et al. J. Lumin., 2003, 102 103: 291.

Xiu X L, XuZ, HouY B, etal. J. Appl. Phys., 2001, 89: 1082.

Xiu X L, Chen X H, Hou Y B, et al. Chem. Phys. Lett., 2000, 325: 420.

Qu Ch, XuZ, TengF, et al. Chin. Phys. Lett., 2004, 21: 552.

Qu Ch, XuZ, Teng F, et al. Chin. Phys. Lett., 2003, 20. 1144.

Nukeaw J, Upprakhot K, Rahong S, et al. Physica E, 2004, 21: 1070.
Kiramoto M, Kumaoka H, Yokoyama M. Synth. Met., 197, 91: 77.
Brabec C J, Shaheen S E, Fromherz T, et al. Synth. Met., 2001, 121: 1517.
Deng XY, Zheng L P, YuG, et al. Synth. Met., 2003, 135136: 823.

BrusL E. J. Chem. Phy., 1984, 80: 4403; Brus L E. J. Phys. Chem., 1986, 90: 2555.
Goldoni G, Rossia F, Orlandi A, et al. Physica E, 2000, 6: 482.

Savenije T J, Warman J M, Goossens A. Chem. Phys. Lett., 1998, 287: 148.
Kalinowski]J, Giro G, Di Marco P, et al. Chem. Phys. Lett., 1997, 265 : 607.



2 243

The Emission of Organic Inorganic Single Quantum Well with Organic
Heterojunction

QIAN Lei, XU Zheng, TENG Feng, LIU De ang, QUAN Sharr yu, WANG Yuarr min, WANG Yong sheng, XU Xurong’
Institute of Optoelectronic Technology, Beijing Jiaotong University, Key Laboratory of Luminescence and O ptical Information,
Ministry of Education, Beijing 100044, China

Abstract Organic inorganic single quantum well with organic heterojunction IT O\ SiO2( 60 nm)\ MEH PPV (40 nm) \ Alqgs (40
nm) \Si0, (60 nm)\ Al has been fabricated. With the detailed investigation of photoluminescence and electroluminescence of this
novel device, the authors found that the permittivity confinement effect and the quantum size effect have obviously an effect on
the optical and electrical properties of organic inorganic quantum well with organic heterojunction. The electroluminescence of
organic inorganic quantum well with organic heterojunction included three different emissions under alternative current voltages:
410, 510 and 590 nm, which originated from radiative recombination of MEH- PPV, recombination of Alg; excitons and M EH-
PPV excitons respectively.
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