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2.2 BYBEHERFNEE

SCuS B B9 NPB, DCJTB., BCP #l Zn [ 2-
(p-biPh)-8-Q-O1, Hy/rFLEMMNIE 1 f7m . Kk
VTR 1TO S B 22 RS- SR Ao R fiat

oo ¢
NP

BCP

FH10 ~15 min, fEEZJEEm T2 x 10 7 Pa &4 F,
PIEPE NPB 25 7UfL 4 J2 10 nm, —JHJLZE NPB:
(0.5% ) DCJTB & Jt 2 30 nm, A #L K& 41 ¥
Zn[2-(p-biPh)-8-Q-07, 30 nm )} } BCP #f %}, &%
AN TR R R E R HIAE 0.2 ~0.3 nm/s
ZeAq, BA 200 nm 2@ Al Ry B, HZE L iR 2
10 nm/s, ARYFILE T 2L, Sk K i) OLED
M ERLEH 3 R a ~ g, Horb R bk s fg
LB gt b AZSH anIEl 2 Fos.

(a)ITO/NPB/NPB: DCJTB/BCP(20 nm)/Al;

(b) ITO/NPB/NPB: DCJTB/Zn [ 2-( p-hiPh) -
8-Q-0],/BCP(20 nm)/Al;

(¢) ITO/NPB/NPB: DCJTB/Zn [ 2-( p-biPh) -
8-Q-0],/Al;

(d) ITO/NPB/NPB : DCJTB/BCP (2 nm )/
Zn[2-(p-biPh)-8-Q-01,/Al;

(e) ITO/NPB/NPB : DCJTB/BCP (5 nm )/
Zn[2-(p-biPh)-8-Q-0],/Al;

(f) ITO/NPB/NPB : DCJTB/BCP (10 nm )/
Zn[2-(p-biPh)-8-Q-071,/Al;

(g) ITO/NPB/NPB : DCJTB/BCP (20 nm)/
Zn[2-(p-biPh)-8-Q-071,/Al,

DCJTB

Zn[2-(p-biPh)-8-0-O01,

Bl 1 HHLAE NPB . DCITB BCP F Zn[ 2-(p-biPh)-8-Q-0], 44514
Fig. 1 Molecule structure of NPB, DCJTB, BCP and Zn[2-(p-biPh)-8-Q-07,
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Fig.2  Configuration of Device b based on cascade process of

energy transfer
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Fig.3 Fluorescence emission (EM) spectra of NPB, Zn[ 2-

(p-biPh)-8-Q-0], thin film with the thickness of 50

nm and fluorescence excited ( EX) spectra of Zn|[ 2-

(p-biPh)-8-Q-0],, DCJTB thin film with the thick-

ness of 50 nm.
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Fig. 4

Device a and b
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Fig. 5 Normalized electroluminescence spectra of Device
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Organic Light-emitting Diodes Using Cascade Energy Transfer Process

ZHAO Ting, DING Hong-liu, SHI Guo-yue, JIN Li-tong
( Department of Chemistry, East China Normal University, Shanghai 200062, China)

Abstract; In order to increase the energy transfer from host to guest in doping organic light-emitting diodes
(OLEDs) , bis(2-biphenyl-4’-yl-8-quinolinolato ) zinc Zn[ 2-( p-biPh)-8-Q-0 ], was synthesized and used to
assist the energy transfer from N,N’-bis-(3-naphthyl) -N, N’-biphenyl-(1,1'-biphenyl) 4 ,4'-diamine ( NPB)
to red fluorescent dye 4-( dicyanomethylene )-2-t-butyl-6 (1, 1,7, 7-tetramethyljulolidyl-9-enyl ) 4H-pyran
(DCJTB). OLED with the structure of ITO/NPB/NPB :DCJTB/Zn[ 2-( p-biPh)-8-Q-0 ],/BCP/Al were fabri-
cated. Without the Zn[ 2-( p-biPh)-8-Q-0 ], layer, incomplete energy transfer from NPB to DCJTB led to both
emission from host and guest. After Zn[ 2-(p-biPh)-8-Q-0], was added in to the device, only red emission of
DCJTB material was detected in electroluminescence spectra. The efficient emission of DCJTB is achieved via
energy transfer with a cascade process from NPB to Zn[ 2-( p-biPh)-8-Q-0], and then to DCJTB, which re-
sults in a complete energy transfer from host to guest. In particular, as the concentration of DCJTB is only
0.5% , red-light-emitting OLED is successfully fabricated using Forster transfer theory at twice. Traditionally,
the fabrication of OLED using the assistance material needs thermal evaporation with three sources. However
the red OLED only needs two sources, which is very useful in application in the future. In addition, by
varying the distance between Zn[ 2-(p-biPh)-8-Q-0], and the doping system, the efficiency of energy transfer
is changed. When the distance is below 10 nm, Zn[2-( p-biPh)-8-Q-O], has an influence on the energy

transfer of the doping system. And the longer the distance is, the lower the efficiency is.

Key words: organic light-emitting diodes; energy transfer; doping; Zn[2-(p-biPh)-8-Q-0],
CLC number; TN383.1; TN873.3 PACS: 78.60. Fi PACC; 7860F Document code: A
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