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Figure 2. (a) Chemical structures of the organic
materials used in the emission layer. (b) Proposed

energy transfer mechanisms in the emission layer with
or without rubrene.
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- Poor color purity (x:0.60-0.62, y:0.40-0.38)
- Low current efficiency (<2cd/A)

This Work
Introducing rubrene as a sensitizer
to enhance the energy transfer.
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structures of the organic
materials used in the

emission layer. (b) Proposed

Table 1. Employed materials and performances for devices A-E, (ITO/CFx/NPB (60 nm)/emitting layer
(40 nm)/electron-transporting layer (20 nm)/LiF (1nm)/Al) at a current density of 20 mA/cm?.

Current
Voltage : , It
Device EML ETL ) CIE (x,y) £$X$ncy (1‘r7n /W) (‘,Zx)f
A Alq Alq 4.7 (0.31, 0.56) 34 22 1.1%
B Alq + 1%DBP Alq 6.1 (0.60, 0.37) 0.4 0.2 0.3%
C rubrene Alq 3.8 (0.49, 0.50) 0.5 0.4 0.2%
D rubrene + 1%DBP  Alq 39 (0.66, 0.34) 2.1 1.7 1.7%
E rubrene + 1%DBP  DBzA 32 (0.66, 0.34) 5.4 53 4.7%
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Figure 4. (a) Proposed singlet and triplet energy
transfer mechanisms in the
fluorescent/phosphorescent white OLED. (b)
Electroluminescent spectra vs. current densities.
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Figure 5. The device structures of the
conventional OLED and the stacked OLED.
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Table 2: Characteristics of white SOLEDs.

Device: Structure® aX Ny MAX 7, effﬁ:lizzlcy voltage CIE (x.) rel(f(;)eli)igg
’ (%) (Im/W) (cd/A) at =10 at =10 index
1-SOLED : EPa 13.6%+1.2 28.9%2.5 349%3.1 9.2 (0.37, 0.46) 62
2-SOLED : EPa/MoO,/EPb 247+1.9 28.9+2.2 66.6%=5.0 18.0 (0.39, 0.45) 64
3-SOLED : EPa/MoO,/EPc/MoO,/EPc  34.9%2.2 22.7+1.4 77.0+5.0 24.1 (0.35, 0.44) 66
2-SOLED-a®: EPa/MoO,/EPb 9.8+1.0 4.5%0.5 21.9%x2.2 326 (0.53, 0.43) 56

a) EP=electrophosphorescent unit consisting of NPD (variable thickness) / Ir(ppz); (10 nm) / 10 wt% FlzIr : mCP (20 nm) / 10
wt% PQIr : 3 wt% Ir(ppy); : CBP (5 nm) / Bphen (20 nm) / Bphen : Li ( 1: 1 molar ratio ) (20 nm) ]. The NPD thickness in
each EL element is EPa: 40nm, EPb: 100nm, and EPc: 60nm.

® The EP element has Bphen (20nm) instead of Bphen:Li (20nm) adjacent to MoO,.
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