
Category: write the relevant category from the scope of the workshop 

 

Template for Preparation of Extended Abstract for IWRESD-2021 Proceedings 

 {Title 14 point, Times New Roman, Bold and Center} 
 

First author1,2, Second author2,3 and Third author 1,3 

1First affiliation {Institute/University Name, Place & Country} 
2Second affiliation {Institute/University Name, Place & Country} 

3Third affiliation {Institute/University Name, Place & Country} 
E-mail: .........(Corresponding Author@email.com) 

{Use 11 point Times New Roman for Author Name, Affiliation and Corresponding Author E Mail} 

{Italicize the affiliation and Underline the presenting author} 
 

Abstract—Pentacene based organic thin film transistor 

(OTFT) is viable low cost alternative to amorphous silicon based 

thin film transistor. That’s why extensive research is going on 

this field worldwide.  Here, we have studied the transistor 

characteristics of pentacene based OTFT such as mobility, 

threshold voltage as a function of pentacene deposition rate. 

 

Index Terms— OTFT, mobility and threshold voltage. 

 

 

I.  INTRODUCTION 

 

In recent years, organic thin film transistor based on either 

polymer or small molecules have shown a new way to 

approach electronics.  Pentacene is a promising candidate for 

OTFTs because of high mobility in crystalline form.  In this 

study, we have systematically studied the effect of deposition 

rate of pentacene on device characteristics of OTFTs.   

Based on deposition parameters (pentacene deposition rate) 
morphology of pentacene based OTFT observed with AFM is 

classified into five type’s lamellar, pyramidal, inclined, 
dendritic and giant grains [1]. Above the growth 
temperature of 40oC, a notable structure was observed on 
any film surfaces called recessed regions. The observed 
structure is due to thermal stress induced structural 
transformation from thin film phase to bulk phase. This is 
a hindrance to mobility Also pentacene OTFT with good 
mobility are obtained with low deposition rate and high 
substrate temperature [2].   
 

II. EXPERIMENTAL DETAILS 

 

Here, we have successfully fabricated pentacene based 

OTFTs by physical vapor deposition (PVD).  Highly doped 

silicon substrate with SiO2 layer of thickness 2000Å has been 
used as a substrate. Then the pentacene was deposited on the 

SiO2 layer by thermal evaporation.  were fixed at 0.5, 1.0 & 

1.5 nm/min and anneald at 80oC with varying time. 

 

III.  RESULTS & DISCUSSIONS 

 

Drain current versus drain voltage plot of devices with 

different deposition rates shows the exact transistor behavior. 

Mobility values were calculated from drain current versus 

gate voltage plot. From Fig.1 it can be seen that drain current 

is increasing with increasing deposition rate. The exact reason 

for these phenomena is to be investigated. 
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FIG.1. Drain current Vs drain voltage for a 50nm pentacene top 
contact OTFT as a function of deposition rate. 
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FIG. 2. Changes in mobility and threshold voltage of pentacene 
based OTFT as a function of deposition rate  
 

IV. CONCLUSIONS 

 

In conclusion, device characteristics field effect mobility 

and threshold voltage are extremely sensitive to processing 

condition of the pentacene and Au contacts in top contact 

OTFTs.  Further optimization of dielectric processing and its 
surface treatment is to be explored to see their effect on 

device characteristics. 
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TABLE 1. Significant parameters obtained from temperature 
dependence of threshold voltage (Vth) characteristics. 
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Intrinsic Layer 

Thickness (nm) 
pj/NHOMO EFi-EHOMO (eV) 

75 1.4E-15 1.40 

50 8.7E-15 1.39 

25 1.1E-12 1.20 


