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Measurement and Control of the Resonance Frequency for the Transcutaneous Energy
Transmission System (TET) Using the Phase Locked Loop Circuit (PLL)

S. W. Chei, E. B. Shim
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Abstract

A Transcutaneous Energy Transmission System (TET) has been developed for the wireless energy
transmission with two magnetically coupled coils. A resonance circuit is used to raise the induced
voltage and current of the secondary coil. Its resonance frequency depends on the internal resistance of
circuit and the transferred energy. Because the transferred energy usually changes in wide range, the
output voltage is unstable and the energy transferring efficiency decrease. A push-pull class E amplifier
1s usedto generate high frequency AC voltage. To maintain proper resonance frequency, the voltage
output of the amplifier was continuously monitored and adjusted to the optimized resonance frequency.
Because of its high frequency (370 kHz), a phase lockedloop circuit and a comparator are used to
monitor the output waveform. The results of experimentaldata show that the PLL circuit can increase
the transmission efficiency and stabilize the output voltage of TET.
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Figure 1. (a) Resonance circuit of TET (b) resonance
characteristics
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Figure 3. Design of Push-Pull Class E Amplifier

Age] ZZ 55 cm, 5 ecm? FFAALY F
AZzE HAFF. NS 1.5mm 1.7m 7}e
Litz wireE Al&slon, e Litz wire:
PU=Ye] & 0.04mm FA 17257}=e] g
Hom T4 5 o] At AN E =
polypropylene capacitor® AF&gon, e =
719 ARAEE HER WdTozA AY &4
S EoEE AAsSEY. Zd FFA =g YR
AL 0.1 ohm 7tFolm 54599 <A
2 247+ 6.6uH 5.6uHo|t}h. o7 AZAHE
HItE AFARFezN ARsE AE] HAM
0.5~100W o]t} md9 FHI=E UF AT
o= 23 HAe TAZAAMT HHe T &R
AFS 24T 4 ded, 89 AV7r AXE
o] Q& FAFE WA drh WE Ao
EAE o, 349 ¥ WspstE HAdEL 3
2g ez A

Push pull Class E amp.& o439 ZH=HE
AYE FE3SA zero voltage switching(ZVS)
F4g FEGORA 297 €48 AL A
% E&S FTUSIEE 3o FAHe WEe=R
H 29949 Aol oI9A ML o2 2
@ ¥ 40 %A UthisAE Sasd

Push-pull Class
E amplifier Output

Driving voltage

Figure 4. Design of PLL circuit
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