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Analysis of frequency characteristics of three-coil magnetic

coupling resonant wireless power transmission system
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Abstract: An equivalent circuit model of three-coil magnetic coupling resonant wireless power
transmission system was built, and formulas of system transmission power and transmission efficiency
were deduced. Coupling factors relation with the maximum system transmission power was obtained under
critical coupling state, and relationship expression between coupling factor and frequency splitting point
was given. Frequency characteristics of the system were analyzed. The theoretical analysis results show
that there is frequency splitting phenomenon in the system under overcoupling state with three frequency
splitting points; the system only resonates at inherent resonant frequency under critical coupling state and
undercoupling state; whether there is frequency splitting phenomenon or not, the system resonates at
inherent resonant frequency, and transmission power of the system reaches the maximum. The simulation

and experimental results verify correctness of the theoretical analysis.
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Fig. 1 Constitute of three-coil magnetic coupling

resonant wireless power transmission system
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Fig. 2 Equivalent circuit of three-coil magnetic coupling

resonant wireless power transmission system
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Table 1 Model parameters
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7 L5 B v Ak 2 L B e S 2k V) B A Wi 4k e ek
S I 3 I G L R G A i ) 42 Wi 1) g it R
H U AR SCAN T X gk 2k P 5k S LR B L B2k
Rl S5 B ) A O R AT O L . LA 3 v Ak 2 ] T
Uit 0 B 28k 2 B [ B R, I A S () A% o B TS B A 3 A
g g, il 3 iR .

0.4

—=— {EHIE B 30 mm
—e— fEHIPEES A 35 mm

03 —— fERIPE R 50 mm
< —— (EEPE R 65 mm
%02 —— fEHIEEE ) 80 mm
0.1

» i

4 6.8 7.2 7.6 8.0

Ca) v g2 B ] i v L Bl 0 3 72 A il 2

—— fEEE R A 30 mm
—— fEEPE Bk 35 mm
—— fEEPE RS 50 mm
—— (ERIPE RS 65 mm
—— fEETE R 80 mm

6.0 6.4 6.8 7.2 7.6 8.0
f/MHz

(b)) B A 2% Pl Il e e, U I8 490 246 7 i 2
B3 AN [] A% i I B T Ak 4 B L 6 2 4k Il i
P, AL A A A A it £k
Fig. 3 Curves of loop current of repeating coil and load
coil varying with frequency under different
transmission distance
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Fig. 4 Curves of transmission power and transmission
efficiency varying with frequency under

different transmission distance
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Table 2 Circuit parameters
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Fig. 6 Relationship between transmission distance and
frequency of three-coil magnetic coupling

resonant wireless power transmission system
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