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Fig. 1. Block diagram of transcutaneous energy transmission
system for implantable device.
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Fig. 2. Active switch device & load network.
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Table 1. Primary coils at each frequency.

F (Hz) N (turns) L* (uH) R (ohms) Q'
500 k 100 230 2.9 1.72
1M 60 125 22 245
4M 14 75 0.7 122

*Inductance, ' Selectivity

Table 2. Secondary coils at each frequency.

F (Hz) N (turns) L (uH) R (ohms) Q

500 k 60 86 1.8 29

1M 50 118 22 2.55

4 M 27 16 12 7.72
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Fig. 3. Experimental waveforms of drain-source in MOSFET, (a) 500 kHz (upper 50 v/div, lower 200 v/div), (b) 1 MHz (upper 50

v/div, lower 100 v/div).
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Fig. 4. Comparision of secondary current at different peak
point for 500 kHz.
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Fig. 5. Comparision of secondary current at different peak
point for 1 MHz.
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Transmission frequency: 4 MHz

1007 ~4- d=10mm  -m-d=16mm —&— d=20'mm
90 1 * Il'\ N
80 Y
70
60
50
40
30
20
10 1

0

Current (mA)

T T T T T T L T T T

-
2 6 10 14 18 2 26 30
Distance (mm)

Fig. 6. Comparision of secondary current at different peak
point for 4 MHz.
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Fig. 7. Change of secondary current for center misalignment at
a air-gap of 10 mm.
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Fig. 8. Change of secondary current for center misalignment at
a air-gap of 20 mm.
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Fig. 9. Comparision of secondary current at different coil for 4
MHz.
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Development of Transcutaneous Energy Transmission
System for Implantable Devices

Dong-Soo Yoo*, Joon-Ha Lee™, Hee-Don Seo”
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As a part of implantable device in body, a transcutaneous energy transmission system has been developed.
it would be desirable to tansfer electrical energy to implantable devices transcutaneously. The distance
between transcutaneous transformer windings are approximately equal to the thickness of the human’s skin,
nominally between 10~20 mm. Class—E resonant amplifier is used to drive a primary coil for high efficiency.
Maximum current is above 50 mA at any frequency. The developed system shows that the circuit operates
correctly at each frequency; 500 kHz, 1 MHz and 4 MHz.

Key Words: Transcutaneous energy transmission, Class-E resonant amplifier
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