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Smart Environments/EECS
Most sensors available today are wired or are powered
by some form of battery. This necessity is a handicap
because it requires a constant voltage supply or a
replacement for the battery. Because some sensors are
placed in remote locations such as on volcanoes or
under the sea, having wireless sensors that do not
require batteries will be a safe way to collect
information while saving time and money. A wideband
low noise amplifier (LNA) combined with energy
harvesting technology can be utilized to remedy this
problem.
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• safety
• save time and money
• wider range of applications

vibrations
heat
light
Sediment Microbial Fuel Cells (SMFCs)
[1] Figure 1.
A sediment
microbial fuel cell
(SMFC) provides
energy for the
power
management
system (PMS)
which then powers
the wireless sensor.

Figure 2. Schematic of my low noise amplifier
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The LNA operates in a 5.4-8 GHz range. This design
dissipates 8.1 mW of power and has a gain of 5.3-6.9
dB. The noise figure of this design is between 3.3 and
4.3 dB. Both the input and output return loss (S11 and
S22) are more than 10 dB. These results are comparable
with other designs. Where other designs have higher
gain, this design has lower noise figures, better input
and output return loss and dissipates less power.
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Figure 3. Layout of my low noise amplifier

The less power needed to operate a LNA will result in
less power energy harvesters will need to collect; This
takes stress off of the energy harvesting technology
since the LNA’s needed voltage supply is minimized.

Figure 5. Noise figure of LNA.

The final design includes cascade topology for wide
bandwidth, four voltage sources, resistors, capacitors,
inductors and NFETs.

a low-powered wideband LNA for a
batteryless wireless sensor
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Figure 4. Scattering parameters of LNA.
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Figures 3-5 are made possible by Cadence software.

A wideband low noise amplifier was designed. The wide
bandwidth allows a receiver to accept a broader range
of frequencies and signals. This broad range is desirable
since it allows for more uses and applications. Because
it dissipates only 8.1 mW of power, this LNA design is
feasible for use in wireless sensor networks. This
project does not achieve the goal of producing a
wireless batteryless sensor. The challenge in creating
this super sensor lies in the ability of other researchers
to harness energy from the environment and provide
the needed voltage to the LNA. Further research must
be done to implement energy harvesting techniques
into sensor networks.
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