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ADbstract Design Testing & Simulations
RF to DC Converter (Rectifier) 1s the most important - = m @ Theoriginal generic design generated great results for the system output.
component In a wireless power transfer system. This rectifier S NEYR E T oo [ v ~ Once the microstrips were added the simulations drastically changed from
will harvest Radio Frequency (RF) energy at 5.8 GHz and R e DL S l ~oewe oo | outputs of 1.4V to outputs of .05V. After boosting inputs and adjusting
convert that power into a DC voltage. It utilizes two diodes, s e o le e gRaes microstrip lengths, the voltage did boost back up to the required voltage
capacitors, an inductor, and a charge pump. This passive : @N(} e e T Tt butripple of voltage was nearly .2V. Capacitor value changes and
system will have a SMA connector to connect a receiving | eeEeEo E@‘p e || microstrip length adjustments on the breakout strips generated an output
antenna. B L L] voltageof 12V with only 08V of ripple
ni1n1e=146.6psec Tn%e=125.0psec
P LrDOSE The o_riginal design was supppsed tq be a_half wave rectifier with et
p one diode. After testing and simulations, it was discovered that o
Today’s society has a high demand for advancement In adding a second diode in parallel with the first diode and an ” v
technology. Charging has become an inconvenience in certain additional capacitor before the parallel diode nearly doubled the g
situations to where wireless charging has taken lead In voltage. Prior to the additional diode, the system would not exceed f
nnovation. This project Is to he_lp fuel that nnovation Igy_ 0.8V no matter how much power came In at the input. After the ’
absorbing a common 5.8GHz signal and creating a rectifier to . . B S AR A ANR AN KA SA KR ARA R R A RR A
filter an output of direct (DC) voltage. second qllode, ¥he Input power had to be lowered to 8dBm so that
the maximum input voltage for the charge pump of (1.8V) was not
Applications rosecee
PP
Wireless charging concepts have existed for a while in Fl nal DESig N
different aspects but none of these products have been fully _ _ _
implemented yet. The goal right now is for people to charge For the final design, the two diode system that acts almost as a half
their devices from a distance, not just on a mat or stand. charge pump was used. The system will have 4 microstrips running SESTRESERESRRRERERRE (SRRRERRE [ER e SRR RS RRRE
Apple Inc. is looking at the new Apple Watch being able to through either a diode or capacitor to a VVIA hole connected to i i
charge 3’ away from the charging post. This project would ground. The end line will go through another series of microstrips e —— - S— - ————————
look at the concept of charging smaller items such as sensors, to feed the charge pump and then have a pad to solder a wire to. SHEEERL SEREREREREREE EEERRERRE [RERRNEE- TREENEE
hiomedical devices, and more. SEEEEE TEEEETENINEEE (SEREREEE [EEREEE REEESY
SEREEREERRERREERRERRE" EERRRERE" IRERRERE EEEEERE
ObjeCtiveS S S
There are 3 main objectives to this project: SESEESEEEES NS EEEE IEEEESEEE EESSEESSERREEEES
« Create a system that can harvest a 5.8GHz signal thatcan =% 77 =rEvee [0 C OnCI US | O ++++++++++++++++

rectify the signal into providing a DC output.

* Even though the power input Is controlled, the system
must still be efficient so that there Is minimal loss.

* The charge pump the rectifier Is feeding requires a
minimum of .9V to power up, so the rectifier must provide
at least a .9V output.

The board designs have been sent in to Micro Circuits Inc. to be
fabricated. Up to this point i1t can be concluded that the simulations show
positive results, but until the board and its components are physically
assembled this cannot be concluded in a real life physical environment
yet.
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