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Abstract: Inverted organic light-emitting diodes (I0LEDs) consist of a bottom cathode followed by the formation of
an electron injection layer (EIL), an electron transport layer (ETL), a light emission layer (EML), a hole transport
layer (HTL) and an anode, which have been widely investigated to match the existing n-type thin film transistor tech-
nology. In IOLEDs research, various EIL structures were studied to improve the efficiency of electron injection from
the bottom cathode to ETL. In this paper, we report on high efficiency green phosphorescent IOLEDs utilizing ultra-
thin Mg as EIL. The ultra-thin Mg films deposited on quartz substrates exhibited excellent light transmittance.
IOLEDs based on the 2 nm Mg as EIL demonstrated the optimal device performance, with the maximum current effi-

ciency, the maximum external quantum efficiency and turn-on voltage of 46. 5 c¢d/A, 13. 3% and 3. 06V, respectively.
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Fig.1 Schematic structure (a) and energy level diagram (b)

of IOLEDs based on Mg electron injection layer
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Mg EIL
2.0 nm 3.06 35 157.00 13.30 46. 50 517
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Al/LiF/Al EIL 4.72 4946. 30 7.32 26. 60 516
Al/LiF EIL 6.50 2369. 10 3.87 13. 80 515
%4 (L EIL) 7.50 104.70 0.31 0.96 515
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Fig.6 SEM images of different thicknesses of Mg films on Si substrates. (a)Si. (b)2 nm Mg. (¢)3 nm Mg. (d)5 nm Mg.
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Tab.2 EIL structures and performance parameters of IOLEDs based on Ir(ppy), as phosphor dopant

BT AR5 JA SRV EQE/% CE/(ed-A™) 22 3Lk
Mg 3.06 13.3 46.5 AT A

Cs,CO, 2.90 — 53.3 [23]
Li,CO,/Li,CO,: TmpyPB 3.20 16.9 58.7 [24]
Bphen: Li — — 38.0 [25]
Rb,CO,: TPBi 4.00 17.1 — [26]
Rb,CO,: Bphen 3.60 14.2 — [26]
Rb,CO,:B3PYMPM 2.40 19.8 — [26]
Bphen: Cs,CO, 3.40 20. 1 68.7 [27]
Zn0:CsCO, — — 45.2 [28]

ZnO/Bphen: Cs,CO, 3.40 14.3 52.5 [14]
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