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ABSTRACT 

 
 This paper describes the Morphological and structural analysis of Pentacene thin film using SEM and 

XRD measurement technics.  Pentacene is a P-type material used for the fabrication of  thin film transistors.   
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1 INTRODUCTION 

 
 Organic semiconductor materials are widely used for the fabrication of thin film transistor. They shows 

high potential for the production of efficient devices.They can be used as active layers for different types of thin 

film transistor. They can also be used as optoelectronic devices. 

 

  In this study we used pentacene an aromatic hydrocarbon and and its optical and structural 

characteristics are measured first. It is a very promising material and the study of the optical properties may lead 

to electrical properties. .We analysed the samples using  scanning electron microscopy(SEM), and X-Ray 

diffraction (XRD) analysis. 

 

2.  EXPERIMENT 

 

  Pentacene coated with different thickness on a glass substrate and studied two samples with thickness  

100nm and 200nm. We investigated the thin film by field emission scanning electron microscope (FESEM) . 

SEM analysis is done to study the surface analysis .   Using FESEM we studied the size and shape of the 

particles. 

 

 Next we analysed  the thin film using X-Ray diffraction image. The XRD pattern   is shown below.  

We  also studied the optical properties using UV/V spectrometer. 

 

 

3.  RESULTS AND ANALYSIS  

 

a. FESEM Analysis 
 

  Field Emission Scanning Electron Microscopy (FESEM) provides     topographical and elemental 

information at magnifications of 10x to 300000x with  virtually unlimited     depth of field.  FESEM   images of      

pentacene     thin     films   with different magnifications are shown below. The morphology of the surface of 

thin film can be studied using FESEM. Field Emission SEM (FESEM) produces clear ,less electrostatically 

distorted images with spatial resolution down to 11/2 nanometers –three to six times better 

 

 It is of uniform distribution of almost round shaped particles . It is observed that the average size of the 

particle is 70-90nm range. 
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b.  X-Ray    Diffraction Analysis 

 

 The X-ray diffraction pattern  of  the pentacene  thin   film   is shown in figure. The XRD microscope  

indicates the    configuration of alpha   form  with the  plane (102)) as the preferred orientation. Eventhough 

more than one peaks available in the pattern the angle 2θ of 19.067 and hkl values of ( 102) is the strongest  one  

and can  be selected. The –Ray diffraction data for pentacene is shown in the table. The mean crystalline size 

can be calculated by Scherrer’s  formula 

 

L = ksλ/β0 Cosθ 

 

Where λ is the x-ray wave length (1.540 A0), β0 is the full width at half maximum (FWHM) of the most intense 

peak in radiations, θ is the Bragg’s angle and ks is the Scherrer’s constant = 0.9. 

 

The mean crystalline size was calculated to be about 80 nano metre which is the best estimated image obtained 

from FESEM images. 

 

α = 76.62 , β = 88.74 , γ= 63.85 , z=2 . 

Molecular weight = 278.35 , volume(CD)=637.78 , Dx=1.449. 
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4.  CONCLUSION 

 

 FESEM images and XRD micrographs were studied to investigate the morphology of the samples. 

THE XRD micrograph indicates the configuration of pentacene with the (102) plane as preferred orientation .  

FESEM image shows the shape and size of the particles. 
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