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Abstract: Hybrid white organic light-emitting device based on fluorescent layer combining with
phosphorescent doping layer was fabricated, in which fluorescent material BePP, acted as blue emit-
ter layer, phosphorescent material GIrl and R-4B doped into CBP: Bphen bipolar type host acted as
green and red emitter layer, respectively. The ultrathin spacer layer was constructed by inserting a
2.0 nm thin layer of TPBI between red and green emitting layer. In the quantum well structure,
BePP, and TCTA acted as the potential well layer and the potential barrier layer, respectively. The
maximum luminance and current efficiency are 21 682.5 ¢d/m’ and 23.73 c¢d/A, respectively. The
Commission Internationale de I’ Eclairage ( CIE) coordinates of the device vary from (0. 345,
0.350) at 7 V to (0.340,0.342) at 14 V when the number of potential barrier layer is two. In
comparison with the reference device without quantum well structure ,the device with two barrier lay-
ers achieves a maximum power efficiency of 8.07 Im/W, a low CIE coordinates changing of + (0.005,

0.008) , and a high color rendering index of 83.
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Fig. 1 Molecule structures of organic material
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Fig.2  Energy diagram of hybrid white organic devices
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Table 1 ~ Current efficiency and power efficiency of device A, B, C, D under various voltages

Maximum 8V

10V 12V

Device

np/(Im = W' /(ed = A7) myp/(Im - W) my/(ed - A7) mp/(Im = W) my/(ed » A7)/ (Im - W)

A 5.49 13.98 5.49
B 5.99 10. 67 4.18
C 8.07 12.57 4.92
D 6.80 10.21 3.97

8.33 2.62 5.07 1.33
10. 67 4.18 9.99 2.61
21.95 6.89 15.01 3.92
18.99 5.96 15.01 3.92
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Fig.5 EL spectra of device A, B, C, D at9 V.
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Table 2 Performance characteristics of device A, B, C, D

Maximum Maximum current CIE coordination

luminance/ efficiency/

(ed - m™?) (ed-A7") 7V 8V 9V 11V 14V
A 11478.7 14.45 (0.378,0.369) (0.382.0.371) (0.387,0.376) (0.388,0.380) (0.390,0.381)
B 18 377.3 16.77 (0.385,0.365) (0.380,0.362) (0.379,0.361) (0.375,0.360) (0.370,0.358)
C 21 682.5 21.17 (0.345,0.350) (0.348,0.349) (0.343,0.346) (0.342.0.343) (0.340,0.342)
D 12 939.8 19.55 (0.348,0.355) (0.351,0.359) (0.355,0.360) (0.360,0.367) (0.358,0.371)

AR A /N, A+ (0.005,0.008)
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