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Effect of Doping Concentration and
Thickness on Properties of White OLED
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Abstract; White organic light-emitting diodes with the structure of ITO/2T-NATA (20
nm) /NPBX(15 nm)/DPVBi(15 nm)/Alqg; : rubrene (10, ) nm/Alq; (40 nm)/LiF(0.5 nm)/
Al were demonstrated. The doping concentrations were 1%, 2%, 3%, 4% and 5% (mass
fraction), respectively. In this structure, because the doping character of rubrene was full
used, the characters of WOLEDs were better. The effect of the doping concentration on the
EL color was firstly discussed, it was found that 3% doping offers the Commission Interna-
tional de L’Eclairage coordinates (0. 32, 0. 32) and high color stability. On this condition,
the thickness of doping layer(Y) was studied, the thickness is 10, 15, 20, 25, 30 nm, re-
spectively. With the increasing of the thickness, the yellow and blue emissions balanced for
forming white EL color. When the thickness was 20 nm, the efficiency and brightness were
optima, they are 5. 10 cd/A and 17 130 cd/m?’, respectively.
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Fig. 1 Chemical structure of materials used and the schematic energy diagrams of the device
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Table 1 CIE(x, y) and efficiency of various doping con-
centration
Devices Voltage Best efficiency CIE
(W) (ed/A) (xsy)
A 7 2.90 0.25,0. 25
B 7 2.47 0.26,0. 25
C 6 3.92 0.28,0. 27
D 5 2.25 0.31,0. 31
E 5 2.77 0.32,0.32
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Table 2 Character of WOLEDs with various thickness of
doping layer

Doping Best
Best luminance
thickness CIE(x,y) efficiency )
(cd/m*)
(nm) (ed/A)
(F)10 (0.28,0.27) 3.92 15 204
(G)15 (0.32,0.32) 4.03 12 140
(H)20 (0.33,0.33) 5.10 17 130
(D25 (0.35,0.33) 3. 30 13 725
(J)30 (0.39,0.37) 4.32 13 710
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