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Abstract— The effect of gate length on the operation of 
SOI-MOSFET structure based on the ZnO material has 
been simulated. Three transistors with gate lengths of 2, 
2.6 and 3.2 µm are simulated. Simulations show that with a 
fixed channel length, when the gate length is increased, the 
output drain current characteristics is decreased and 
therefore the transistor transconductance decreases. 
Moreover, with increasing the gate length, the effect of the 
drain voltage on the drain current is reduced, which 
results in the reduced drain induced barrier lowering. 
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I. INTRODUCTION  
       ZnO has more attraction because it is transparent to 
visible light in its crystalline form so it has the potential to be 
the starting material for so-called ‘transparent electronics’, 
where the entire device is transparent [1-4]. Here, we simulate 
SOI-MOSFET based on ZnO material because this simulation 
can provide much useful information on the transport 
properties of more complex structures [5-6]. The oxide of 
silicon-on-insulator (SOI) structure has a very low thermal 
conductivity of approximately 1.4 W/m/K, which may be 
compared with values near 100W/m/K in bulk silicon. Due to 
the fact that the oxide is buried between the silicon device 
body and silicon substrate, self-heating in such SOI structure 
is substantially enhanced. 
SOI–MOSFET transistors have been found to be more 
effective than ordinary transistors made from the 
semiconductor materials [1-2]. In SOI-MOSFETs the forming 
layer of the transistor channel is very thin and the sub-base 
current is also zero because of their insulation. Hence, carriers 
are closer to the gate, so the gate will have a greater control 
over the channel current. In SOI transistors, the effect of drain 
voltage on threshold voltage is less than that of the transistors 
made in the semiconductor part [3]. SOI transistors will 
replace the commonly used transistors in the future, for their 
benefits.  

In this study, three transistors with gate lengths of 2, 2.6 and 
3.2 µm are simulated. This article is organized as follows. 
Details of the simulation methods are presented in section II, 
and the results of the change in gate length on the gate current-
voltage curve with regard to different drain voltages, and the 
comparison of threshold voltage are presented in section III.  

II. MODEL DETAILS 

 
   We have supposed three transistors with gate lengths of 2, 
2.6 and 3.2 µm. The simulated device can be described simply 
by three regions (figure 1), representing source and drain 
doping implants and a central region containing the supply 
layers. The field cell size used for the central region is 20 nm2 
(horizontal×vertical), but that in the high doped source and 
drain implants is finer (10 nm2).  
Figure 1 shows a schematic of the modelled SOI- MOSFET. 
The source and drain have ohmic contacts and gate is in 
Schottky contact in 1 eV to represent the contact potential at 
Au/Pt. The source and drain regions are doped to 1024 m-3 
electron concentration and the top and down buffer layers are 
doped to 1023 m-3 and 5×1022 m-3 concentration, respectively. 
The channel thickness is about 100 nm and the gate oxide 
layer has 150 nm thickness. The balance equations are carried 
out to simulate electron transport properties in the device. 
 

           


