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Abstract 

Both Alternating current (AC) conductivity and dielectric behavior of n-type organic thin 

films of N, N′-Dimethyl-3,4,9,10-perylenedicarboximide (DMPDC) have been investigated. 

Fourier transformation infrared (FTIR) absorption spectroscopy is used for identifying both 

powder and film bonds which confirm that there are no observed changes in the bonds 

between the DMPDC powder and evaporated films. The dependence of AC conductivity on 

the temperature for DMPDC evaporated films was explained by the correlated barrier hopping 

(CBH) model. The calculated barrier height using CBH model shows a decreasing behavior 

with increasing temperature. The mechanism of dielectric relaxation was interpreted on the 

basis of the modulus of the complex dielectric. The calculated activation energy of the 

relaxation process was found to be 0.055 eV. 
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1. Introduction 

Perylene-based organic dye is one of the organic semiconductor materials which have 

drawn wide attentions not only due to their strong electron accepting and a fast electron 

transporting properties but also due to their special chemical and thermal stability [1, 2].  

Efforts were being made to study perylene derivatives and promoting their properties to 

combine potential devices into all plastic integrated circuits which are widely used in the 

application fields of organic electronics and optical devices [3-8]. The N, N′-Dimethyl-3,4,9,10-

perylenedicarboximide (DMPDC) is one of perylene derivatives, which its molecular structure 

is given in Fig. 1. This material is an air-stable n-type organic semiconductor and exhibits high 

thermal stability [9]. 
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