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S1. Circuit layouts of the differential amplifier and the phase compensator

The differential amplifier consists of an operational amplifier (LT1223) and four resistors with resistances
being Ry = R, = 1kQ and R; = R, = 2.1kQ [Fig. S1(a)] so that it has a gain of A = 2. Voltages of +12V are
applied to the operational amplifier.

The phase compensator consists of two variable resistors with resistances of R, and Ry, and a capacitor with

a capacitance of 470pF [Fig. S1(b)]. The resistances Ry, and Ry, have variable ranges of 200Q and 1k(,
respectively.
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Fig. S1. Circuit layouts of (a) the differential amplifier and (b) the phase compensator.

S2. Parameters of fabricated coils
Table S1 shows the parameters of the fabricated coils for the transmitting and receiving resonators.

Table S1. Parameters of fabricated coils.

Diameter of wires 1.6 mm
Number of turns of wires 9
Diameter of strings 4 mm
Diameter of coils 16 cm




S3. Circuit diagram of the conventional system
In the main text, a conventional system is presented, where the control scheme in the system of Fig. 2(a) is

taken out. The circuit diagram of the conventional system is shown in Figure S2. The inverter and the DC/DC
converter are incorporated in the conventional system.
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Fig. S2. Circuit layout of the conventional wireless power transfer system.

We derive the power, voltage, and current of the system of Fig. S2 from the circuit diagram above and the
coupled mode theory formalism. Voltage V;, of the receiving coil is expressed with voltage V; of the transmitting

coil and load impedance R, *,

I/2 = 271 (S].)
T'l(TZ + RL) + (kaLl)
where the resonant frequency w, of the transmitting resonator is given as
1
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1, and r, are the intrinsic losses of the transmitting and receiving resonators, respectively, and k is the coupling
coefficient between the resonators. VVoltage V; of the transmitting coil can be calculated using input voltage V.

of the half-bridge module
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V, = ngc- (S3)

Then current I, flowing through the receiving coil is given as!

jwokLl

I, = Vy. (S4)
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Using Eq. (S3) and (S4), the power flowing load impedance R, is written as
UwokL 'R, V2 (95)

P=1"R, = 7 [ Vacl®.
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Using Eq. (S5), voltage V;, and current I, of load impedance R; are expressed

ZjwokL, RV,
v, = JPR, = V2jwokLy RiVa (S6)
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S4. Currents of the motor for the misalignments of the coils in Fig. 7
Figure S3(a)-(c) shows the corresponding currents of the motor for the misalignments of the coils; (a) distance,

(b) angle, and (c) offset position in Fig. 7. The currents increase as the rotating speed of the motor decreases in
the PT symmetric phase for all the three cases. The experiment results (symbols) agree well with the analytical
results (lines).
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Fig. S3. Corresponding currents of the motor for the misalignments of the coils; (a) distance, (b) angle, and
(c) offset position in Fig. 7. The horizontal axis is the load impedance so that the measured results (black
symbols) of the motor are compared with the analytical results obtained from Egs. (3)-(5) (black curves) as
well as those of the conventional system (pink dashed curves).
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