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Overview
A Space Solar Power System (SSPS) can be a
feasible source of renewable energy, which in the
future may yield 1.2GWe [1], enough to supply a
medium city [2]. Satellites receive continuous
solar power that can be sent to Earth through
microwaves and converted in usable energy.
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Observations
● A magnetron output of 30 dBm allows to
replicate a SSPS system in outdoor
settings (800 m)
● The printed two and three stages rectifier
are capable of reaching the threshold
voltage to turn on an LED (10 dBm)
● The rectifiers, with the minimum number
of lumped components requires at least
25 dBm of RF power to turn on the LED.
● Interdigitated capacitors are more stable
the more interweaving ‘digits’ are added

Objective
Our goal is to implement an affordable ground station
to receive a 5.8 GHz microwave transmission and
convert that into DC power using silver inkjet printed
circuits on a cheap, transparent, flexible substrate.
The power received (W) from a satellite can be
calculated as:

Future Work
Rectifier Setup and Results
Three Stage Rectifier with
Interdigitated Capacitors Turning on
an LED Load at 5.8GHz

5.8GHz Input Power vs Load Voltage

1) Replicate the real scenario (satellite to ground station)
in lab settings using a magnetron.
2) Build a rectenna to receive power transmitted
from magnetron.
● Rectennas (the combination of an antenna and
rectifier) can be used to convert RF energy to DC
power [3].

3) Print rectenna on a flexible substrate using inkjet
printing, reduce number of components to assemble,
reduce prototyping cost and time.
● Silver inkjet printing [4] opens a
venue for fast, cheap PCB
manufacturing for high-frequency
applications and large-area
circuits.
● The rectenna can printed on a
Fig. 1: Example of
flexible, transparent sheet of
an inkjet printed
polyethylene terephthalate (PET).
circuit
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● Optimize the rectifier large to small
capacitance ratios
● Improve the rectifier design to achieve
higher matching at 5.8 GHz
● Measure the losses of the substrate
● Test loads that require more power such
as charging a cell phone or turning on an
LED Display
● Print antenna and rectifier (rectenna) as a
single unit
● Test the wireless power transfer between
the magnetron and the rectifier.
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