MODELING AND OPTIMIZATION OF MHZ SELF-RESONANT

PLANAR COIL FOR WIRELESS POWER TRANSFER

STUDENTS: GHOVINDO SIADARI

- Rapid EV adoption has pushed a new method for battery charging such as
wireless power transfer (WPT)

« Resonance in transmitter (Tx) and receiver (Rx) coils are needed to increase
transmission distance and efficiency.

« Existing wireless power transfer coil relies on external capacitor to create

* New coil modeling allow us to include coil’s pitch into the optimization » The coil is fabricated from a square copper sheet with side S.
» The coil is modeled as two spirals (inner and outer) with initial radius value (ri; and r,,) and * Water jetis used to reduce the cost of coil's production.
constant C that defines the speed of radius growth along angle 6.

« The new equation for coil's L, R,, and C are then derived.
KEYSIGHT

] . . . TECHNOLOGIES DSO-X 3024T, Mye2512050, 07.60.2023080430: Tue Fel
resonance which is prone to failure due to very high voltage. Bl sov - sow : B000ne! 570 Siop
« The need for coils with a very high quality-factor (Q = X, /R,) to further hix
improve transmission distance and efficiency:. r(@) =ro+C60 —
_ 3utegfn - (2.462(2(ri0 + roo) + 7C(4n = 1)) 2(ro0 = ri0) + 1C(4n = 3)\*
Q= 1 (roo—rio) |1n +0.2
0 2(ry,0 —rio) + 1C(4n - 3) 2(rio+ry,) +nC4n—-1)
3 3.50 ‘l;_.ﬂ " — =N ‘._n._\.‘ ; -, = y
E:‘l\jso \ !‘-.\. l!'* , \
| Top Coil » The new optimization will find the value of coil's parameter that maximizes Ly and minimizes - o T - b ’ B -
* Open type coil is used due to its P N R. simultaneously
o o & ) S . ¢ | - . 43 .6Bu 43 .7u 43 .8u 43.9u 44 .0us
property of having internal <<<(<< \ ”))))) * The optimization is now rewritten as: | Fabricated Coil
capacitance. Ny | " abricated Coi
« The internal capacitance has a . .
higher voltage breakdown rating.  intemar — Dielectric ©The C,O” s parameters are measured using a
. The use of planar copper sheet to s max Q (7,0, 70, C, 1) Keysight network analyzer (E560? B).
reduce the series resistance R to ( * The measured value of the Tx coil are L =
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‘ « Thisis largely contributed to challenges in
measuring coil's parameter at high frequency
T > = Coil's maximum outer dimeter « The performance of the coil is confirmed
by testing it with a class ®2 inverter.
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