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[Abstract]

This paper proposes a single-input multiple-output (SIMO) self-resonant wireless power transmission system for transmitting
power to multiple receivers and the characteristics are simulated and measured. A 600 mm diameter transmission single loop, a
600 mm diameter helical transmission resonant coil, an external diameter 900 mm planar spiral reception resonant coil, and an
80x60 mm” flat plate square coil as a receiver are used to form a wireless power transmission system 600 mm away with the
table structure. For optimal characteristics, the wireless power transmission coils are designed by EM simulation and equivalent
circuit analysis, and the characteristics are simulated and measured. The variation of the efficiency with distance from the center
of the spiral resonant coil is analyzed and the measured efficiency is 57% for one receiver and for the two receivers, the
efficiency is 37% for each receiver.
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Fig. 1. Block diagram of proposed magnetic resonance
wireless power transfer system.

A¥SRE T4 A A% A9 17 13 2k e
AHL B4 0 FASE 2 ARG 54 F 7Y 5
2 9L o) g3te] AR A 02 AGH T4 A2 B o
YA B A 2eelth

Akl A e] T 17 13} o] 4 TR mAR T4
sojglom], male 247k $41 F3 319, $41 33 329, 41
ERERERECEREE DS EDEER
22 2 Alole] A AEL AIFER olFAM, F4 2
A F =L B 23 oA 7k AeEhs)

7S 7IRko.= gk
Ee]3 =279 wkeh

b I S R R l TepHE 345 ol
|3 B4 7 2 58S 71‘”_& 32k ARHA| AlEH el
(HESS; high frequency structure sinmilation) 0.2 758} A A5}
o, $31 s191e] T3] F9E 6.78 MHzE SR 2 Al<s)
ek B4 Fakol AU A FY R 44 A% welst
o] 2|5 29 mm ) =4 0.2 el

792 92 el Aol e s WaE UEIT LC B
A 915 A :Ye] Fo el ARk 4 (1), @)% 2
[61,[71. % F 1S " ENS A3 6113174 EJQ]O] A 37 7

AAE 9% s AR Aol

D N turns

T8 2. 2|z Ao M He
Fig. 2. Design parameters of helical coil.

Diameter(D) : &2 79 ¢] AA) vh4, ©9 mm
Height(H) : @] Ze] A do], &% mm

Wire diameter(d) : L2 F7, &2 mm
Pitch(p) : Y3 Aol o] AF(E43HE), B9 mm

Number of turns(N) : & 2] 718 314 )

H1. delE 2ol M
Table 1. Helix coil design.

D d P N H L C
(mm) (mm) (mm) (mm) (uH) (®F)
600 29 20 75 171.75 | 48.84 12.08
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Fig. 3. Design parameters of spiral coil.

Inner diameter(Di):2~3}o] 2 T o] H |z} AR v T4 in
Outer diameter(Do):2>3}0]H 7Y o] F <]z} A i
Wire diameter(W) : 2~3}o] 2 T o] 77, ©+9] in

Turn spacing(S) : T} T AAo]e] Az, &9 in
Number of turn(N) : L 2] 7+ 314~
E 2. Amo|d Fe| M7
Table 2. Spiral coil design.
Di Do w S N IL,
(mm) (mm) (mm) (mm) (uH)
600 900 2.9 25 5 29.95
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Fig. 4. Design parameters of flat-rectangular sprial coil.
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Table 3. Flat-rectangular spiral coil design.

11 12 W S . L
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Fig. 5. Coil placement for the proposed WPT system.
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Fig. 6. Efficiency simulation and measurement results
according to receiving coil position.
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Fig. 10. Simulation and measurement of WPT system
properties with two receiving coils.
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Table 4. Simulation and measurement results of the WPT
system properties with one receiving coil.

Receiver A Efficiency fy
|S21| [dB] [%] [MHz]
Mea 24 57 6.78
2.1 61 6.82
Sim. 2.0 63 6.78
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Table 5. Simulation and measurement results of the WPT

8 8. MASH EMAMENME A|AE =X system properties with two receiving coils.
Fig. 8. Measurement of the designed WPT system. Receiver A Receiver B Efficiency (Af‘/)B)
|S21| [dB] [S21| [dB] (A/B) [%] [MHz]
0 42 43 38/37 6.78
'] Mea.
4.0 -4.1 40/39 6.72/ 6.74
Sim. 4.0 -4.3 39/37 6.78
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