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　　1987年柯达公司 C. W . Tang 发表的有机

薄膜电致发光
[ 1]
因其在平板显示技术中的巨大应

用前景而成为当前研究的热点。白色发光因是实

现全彩色平板显示的重要方案之一, 而倍受人们

的关注。目前已有一些有关白光的报道, J .

Kido[ 2, 3] 利用 多层结构及三种染料掺 杂的

po lymer 实现白光, S. R. For rest
[ 4]
利用叠层实

现白光, Y. Sato
[ 5]用了一种新的掺杂剂得到白

光, M . Granst rom
[ 6] 和 Y. Yang

[ 7] 报 道 了

po lymer 的白色发射。在这篇文章中,将报道一种

利用锁定层中掺杂染料来实现白色有机电致发光

的器件, 其最高亮度达 8635cd/ m
2
, 最大效率为

1. 39lm / W,色度 x= 0. 31,　y= 0. 32。

图 1 给出了实验中所用材料的分子结构图。

选择 NPB(二胺衍生物)作为白色发光中的蓝色

发射体, Rubr ene作为白光中的橙色发射体。

图 1　所用有机材料的分子结构

Fig . 1　T he molecular st ructure o f or ganic mat eria ls used in experim ent .

　　首先研究了 NPB- Rubrene 体系的光致发

光。图 2为不同 Rubrene 浓度的 NPB- Rubrene

光致发光。由图可见, 随着 Rubr ene 掺杂浓度的

增加,橙色发光增强而蓝色减弱,表明能量传递确

实存在。纳秒时间分辨光谱也证明了这点(另文发

表)。对不同浓度掺杂的光谱的色度计算列于表

1。

表 1　不同 Rubrene 浓度掺入 NPB 时的光致发光色度

　 Table 1　PL CIE coordina tes of NPB doped by

Rubrene w it h differ ent concent rat ion.
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　　由表可见,改变 Rubr ene的掺杂浓度可以调 　　　 基于光致发光的研究,将 NPB与 Rubrene

关系示于图 4和图 5。
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　　它们的色度、最大效率 Gmax和最大亮度 Bmax 1. 5%时,得到最好的结果。

　　为了比较两种器件的发光机理, 将两种结构

器件的能级图示于图6( a)和图6( b)。由图可见在

6( a )器件中, 由于锁定层 TPBi 使 N PB 发光,

Rubrene 是依靠能量传递来发光的。但在 6( b)

中, Rubrene 和 NPB 分 别 处 在 两 层中, 且

Rubrene 在较低浓度( 1. 5%)下的发光就能在器

件中和 NPB 的蓝光产生白光,这与能量传递很明

显的 Rubrene 掺入 NPB 体系形成光致白光输出

的 2. 6%浓度相比, Rubrene 的发光是载流子直

接隧穿复合占主导作用。
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White Emitting Organic Thin Film Electroluminescence
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Abstract

White colo r emit t ing organic elect roluminescence ( EL) device is a convenient means to realize full

- colo r display because the three necessar y primar y colors could be obtained by color f ilters from

white back light . In this paper a new three- layer device is presented. We used N, N′- bis -

( lnaphhyl) - N , N′- diphenyl- 1, 1′- biphenyl- 4, 4′- diam ine ( NPB) as the hole t ranspo rt layer,

Alq as the elect ron t ransport layer , CuPc as the buffer layer, and T PBi as the blo cking layer inserted

betw een NPB and Alq. T he 5, 6, 11, 12- tetr aphenyltet racene ( Rubrene) as dopant was doped into the

blocking lay er .

It was thought init ially that if energ y t ransfer ex isted betw een the host and dopant in

photolum inescence ( PL) of NPB doped w ith Rubrene, w hite em ission might be obtained in a device

such as ITO/ CuPc/ NPB: Rubrene/ T PBi/ Alq/ M g : Ag . T hus the PL of NPB: Rubrene sy stem excited

by N PB absorpt ion band w ith different dopant concentrations w er e invest igated in advance. T here are

tw o bands in the PL spect ra, the blue one is em itted by NPB and the yellow one is by Rubr ene. T he

rat io of these tw o bands can be adjusted by chang ing the Rubrene concentrat ion. T his show s that

energy t ransfer does occur fr om NPB to Rubr ene. T ime- reso lved spect ra o f this system, w hich w ill

be given in another paper, confirm further that the energ y t ransfer ex ists and is quite effect ive. White

emission can be produced by adjusting the concentr at ion of Rubrene in PL. How ever, dev ices of

st ructure IT O/ CuPc/ NPB: Rubrene/ T PBi/ Alq/ Mg : Ag w ere made according to these r esults w ith

TPBi as the blocking layer, w hite em ission can not be obtained by changing the Rubrene

concentrat ion.

Fo r another dev ice o f structure IT O/ CuPc/ NPB/ TPBi: Rubr ene/ Alq/ M g : Ag, w ith a blocking

layer T PBi doped by Rubrene concentrat ion 1. 5% inserted betw een NPB and Alq, w hite emission can

be obtained. T he highest lum inance and maximum ef f iciency are 8635cd/ m
2

and 1. 39lm / W

respect iv ely , CIE coo rdinate x = 0. 31, y= 0. 32. The co lor of the emit ted light can st ill be opt im ized

by adjusting the r elat ive thickness o f the r elevant layers and dopant concentr at ion.

The elect roluminescence mechanism of tw o kinds o f cells w as discussed.
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