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Abstract; In this work, we prepared doping-free white organic light emitting diodes( WOLED) by
combining exciplex and phosphorescent ultrathin layer. As results, high efficiency WOLED based
two complementary color structure of Ir( pq),acac( ~0.5 nm)/mCP: PO-T2T/Ir( pq),acac(~0.5
nm) and red-green-blue ( RGB) color structure of Ir ( ppy); ( ~ 0.5 nm)/mCP: PO-T2T/
Ir(pq),acac( ~0.5 nm) are achieved by setting different colors phosphorescent ultrathin layer on
the two sides of blue exciplex emitting layer of mCP: PO-T2T, respectively. The maximum current
efficiency, power efficiency and external quantum efficiency of two complementary color WOLED are
46.1 c¢d/A, 43.9 Im/W and 22.2% , respectively; and the RGB WOLED are 66.8 cd/A, 63.5

Im/W and 24. 2% , respectively. The discussions demonstrated the efficient energy transfer from
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high energy blue exciplex to low energy red and green phosphorescent ultrathin layer is responsible

for the high efficiency of doping-free WOLED.
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Fig. 1 The absorption and PL spectra. (a)The absorption and PL spectra of mCP, PO-T2T and mCP: PO-T2T. (b) The absorp-
tion of Ir(pq),acac and Ir(ppy),, and the PL spectrum of mCP: PO-T2T.
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Fig.2 The molecular structure used in this work and energy level diagram of WOLED
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Fig.3 The EL performance of WOLED with two complementary colors (W1).
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(‘a) Current density-voltage-luminance curves.

(b)CE, PE and EQE curves. Insert is the EL spectra with different voltages.
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Fig.4 The EL performance of WOLED with three primary colors( W2-1).
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Fig.5 The EL performance of WOLED with three primary colors( W2-2). (a) Current density-voltage-luminance curves. (b)

CE, PE and EQE curves. Insert is the EL spectra with different voltages.
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Tab. 1

ultrathin layer

A summary EL performances of all the WOLED in this paper and previous WOLED based exciplex and phosphorescent
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W2-1 42.6/40.5/18.3 32.4/23.6/14.0 (0.43,0.41) 79 3239
W2-2 66.8/63.5/24.2 47.9/33.6/17.3 (0.38,0.49) 68 4 462
Ref. 24 17.8/19.04/13.6 -/ =/ - (0.497,0.426) 97 2 383
Ref. 16 41.5/18.92/18.59 -/ =/ - (0.36,0.41) - 4700
Ref. 18 40.0/50.1/26. 1 36.0/29.7/18.9 (0.459,0.426) 81 2 827
Ref. 25 63.41/83.04/22.42 53.99/49.88/ — - - -
Ref. 26 64.5/75.3/20.0 62.8/63.1/19.5 (0.410,0.508) - -
Ref. 27 74.2/97.1/22.45 50.0/39.8/16.05 (0.397,0.484) - 4220
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Fig. 6 The schematic diagram of energy transfer and luminescence process in the WOLED based exciplex and phosphorescent ul-

trathin layer
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