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Student Ming-TaHsieh Advisor Dr. Jenn-Fang Chen
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Abstract

In this thesis, the electrical properties of organic heterojunction
light-emitting devices were 1investigated. We measured the
current-voltage (1-V) characteristics of electron transport layer (HTL)
Algs and hole blacking layer-(HBL) BAlg an over-a wide range of temperatures,
We found that the mechanisms of ithe_current transport are consistent with
a trap charge limited (TCL) modelk. From-the model, a trap at 0.145 eV with
a concentration of 1.89*10"°cm™ and a trap at 0.201 eV with a concentration
of 4*10”cm™ are obtain in Algs and BAlq, respectively. In addition, BAlq
is shown to have a higher mobility dependence on an electric field than
AlQs.

We analyzed the capacitance-frequency (C-F), capacitance-voltage
(C-V), and admittance spectroscopy of hole transport layer (HTL) using
equivalent circuit model. The results of C-V and C-F measurements show
an 0. plasma treatment on ITO surface can enhance the efficiency of the
hole injection. In multilayer OLEDs, the W0s/Mg:Algs layer is shown to play
the important role; WOs reacts with NPB to form a p-type layer and Mg reacts

with Algs to form a n-type layer. The electrons in a n-type layer and the



holes in a p-type layer are injected separately into emitting layers by
Fowler Nordheim tunneling when an electric field is applied. Finally, we
discuss the effect of WOs incorporation on the electric properties of a
p-type NPB by temperature-dependent admittance spectroscopy. We found
that doping NPB with W0: can decrease the resistance of NPB and improve
the efficiency of hole injection from anode 1TO. Furthermore, increasing
the concentration of WOs from 0% to 16.7% can decrease the activation
energy (E.) of NPB from 0.337eV to 0.176eV. We speculate that NPB contains
a trap level at 0.337 eV above the valance band, and Fermi level is pinned
to the trap level. From simple calculation we obtain the hole
concentration and mobility in terms of the WO: incorporation; the hole
concentration increases and ;the mobility decreases with increasing the

WO: concentration.
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