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Abstract

Wireless sensor network has been extensively applied in a wide variety of areas such as
defense, agriculture, transportation, etc. [1, 5]. The major challenge in those networks is the finite
energy of the sensor node which is by and large engaged in transmitting and receiving data. It is
known that substantial amount of energy is consumed in transmitter portion. The constituent unit of
the transmitter i.e., LNA consumes the bulk of power [2, 3].
In this piece of work, we have addressed this issue with the use of SOI CMOS rather than the
traditional CMOS [1]. It has been reported in the literature that SOI CMOS based circuits
consumes low power and have low junction capacitance [1, 2, 5]. This in turn enhances the
switching speed of the sensor node.
In this research, attempts have been made to reduce the internal capacitance and also the drain
current which in turn reduce the power. The advantage of the SOI CMOS is that it has buried
oxide layer above the silicon layer which helps in reducing the capacitance and also in drain
current. In order to minimize the power consumption, the drain current needs to be minimized. In
this regard we have proposed two SOI CMOS based topologies which are 1. Hole Model and 2.
Sandwiched Model. In the Hole model, the oxide layer has been split into two parts leaving a
hole in between layers where as in the Sandwiched model there are three oxide layers
sandwiched above the substrate. Besides, there is a hole in between the oxide layers. Therefore
this model can be viewed as three oxide layers with holes as shown in Figure 1.
The topologies of the above proposed models have been developed using COMSOL
Multiphysics. The Bulk - Si CMOS model from the COMSOL library has been taken as the
reference. All topologies have also been developed with available parameters in COMSOL
Software.
The above three topologies have been simulated in the COMSOL and drain current with respect
to the voltage was analyzed for each proposed model. Figure 2 shows the Vd-Ids characteristics
for the Bulk - Si CMOS model. It has been observed that the drain current increases with increase
in the drain voltage and the maximum drain current is 70mA while in the SOI CMOS it is 60mA as
shown in Figure 3. The saturated drain current for our Sandwiched model is shown in Figure 4 and
the drain current is observed to be 0.125mA. Thus there is a substantial reduction in drain current
as compared to Bulk - Si CMOS. 
The two proposed topologies exhibited reduced drain current and the reduction was found to be
substantial as compared to Bulk -Si CMOS model. It has also been observed that the drain current
is a function of the distance of separation between two oxide layers. For a certain distance of
separation the drain current reduced substantially. Thus the two proposed models will be very



much useful while designing LNA for the sensor nodes.
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