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ABSTRACT

In new technology fields, organic light emitting diodes (OLED) and the optimization
of its components are of great interest. Organometallic complexes contain heavy
metals, leading to the mixing of single and triple manifolds and increasing emission
efficiency. For OLEDs to be useful in display applications, true red, green, and blue
emissions of sufficient luminous efficiencies and proper chromaticity are required.
The transition metals used to prepare emitting organometallic complexes are iridium,
platinum, osmium and zinc (ll). The development of these compounds depends on
substitutions and organic structural units that are used as ligands. The results show
that platinum and iridium have the best performance in preparing luminous
organometallic complexes. In this article, a review of the recent progress in the
development of organometallic compounds used in organic light-emitting diodes is
highlighted. The preparation of optimal structure to achieve color purity and the
development of the application of organometallic compounds will also be
investigated.
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! Organic light-emitting diodes (OLEDSs)
2 Full Color

® Electroluminescence (EL)

* Excitons

® Host-guest systems
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Figure 1: Fundamental architecture of a three-layer OLED (6).
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2 Cross transition
% Prepared

4 Exciplex

® Electroplex
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Figure 2: Emission spectra of two electroluminescence molecule (6).
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2 Phosphorescent OLEDs (PHOLEDs)
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Figure 3: General structures of chelating diimine-based ligands (9).
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2 Transparent OLEDs (TOLEDs)
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Figure 4: Structure of the conjugated porphyrin and its saturation
derivatives (9).
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Figure 5: Types of organometallic complex structures with iridium (12).
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Figure 6: Emission spectra of iridium (I11) complex containing benzoimidazophenanthridine ligand (16).
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Table 1: Summary of EL properties of Ir(1) complexes (17, 18).

ITO/NPB/CBP: 1% Ir(11)-1/BCP/Alg3/Mg/Ag 481 9.28

ITO/MoO3/NPB/CBP/CBP: Ir(11)-11/TPBI/LiF/Al 489 17.2

ITO/NPB/TCTA/ CBP: 6%Ir(11)-14/ Bepp2/ LiF /Al 493 27.3

l o ITO/PEDOT:PSS/CBP:1.5% Ir(l)-31/mCP:
- ' \olé 89Firpic/TPBI/LIF /Al 485 21.90
O M
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Table 1: Continued.

ITO/PEDOT:PSS/CBP : 5% Ir(11)-43/TPBIi/LiF/Al 456 27.2

=
N
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Figure 7: Emission spectra of iridium complex (17, 18)
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Table 2: Summary of EL properties of Pt(Il) complexes (27).

b’ ITO/NPB/CBP: 2%Pt/BCP/Alg3/Mg/Ag 650 4.23
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Table 2: Continued.

ITO/MoO3/NPB/CBP/6%Pt/TPBI/LiF/Al 773 9.8

S” S z . ITO/NPB/TCTA/ CBP:4%Pt/ Bepp2/ LiF /Al 698 14.36
S
o]

ITO/PEDOT:PSS/CBP:3%Pt/mCP:

89%Firpic/TPBI/LiF /Al [

ITO/PEDOT:PSS/CBP: 4%Pt/TPBI/LiF/Al 683 12.16
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Table 3: Comparing the performance and efficiency of OLED in the presence of organic and organometallic compounds (2, 18, 27).

Device structure
ITO/MoO3/NPB/TCTA/mCP/BiCzSiPh3:Ir(p
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Figure 8: Emission spectra of Pt complex (27).
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