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Reduction of Output Voltage Fluctuation in Transcutaneous Energy Transmission System
by Using Electrical Double Layer Capacitor

O WiAEE RTERRE)
RBEEKRS (ESLfEsRE R > & —)

BB~ OROERR)
A (ENLEERGHTTEE v 2 —)

58 5 (ESERESREt o % —) Wz (ESfERas L o —)

Takahiko YAMAMOTO, Tokyo University of Science
Kohji KOSHIJI, Tokyo University of Science
Kentaro OHNUMA, National Cerebral and Cardiovascular Center
Hirohito SUMIKURA, National Cerebral and Cardiovascular Center
Eisuke TATSUMI, National Cerebral and Cardiovascular Center
Yoshiyuki TAENAKA, National Cerebral and Cardiovascular Center

Abstract: Transcutaneous energy transmission (TET) systems, which can provide the driving energy to a totally
implantable artificial heart without invasion, are potential candidates for reducing the risk of infection as the cable
penetrates the skin. Recently, capacitor with high capacitance such as electric double layer capacitors (EDLC) is paid to
attention. We have investigated the application of EDLC to TET system. As a result, the equivalent series resistance (ESR)
inside a capacitor has affected the driving voltage fluctuation resulting from a load change. In order to make an actuator
drive stably, it is necessary to reduce this voltage fluctuation. In this paper, we investigated the reduction method of the
ESR of EDLC with devising the connection of EDLC. Furthermore, the method of stabilizing the drive voltage to the load
change was examined. As a result, connecting the EDLC in parallel reduced the ESR and the voltage variation. Thereby,
the actuator drive voltage was able to be stabilized.

Key Words: Transcutaneous Energy Transmission System, Electrical Double Layer Capacitor, Equivalent Series
Resistance, Voltage Fluctuation
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Fig.4 ESR characteristics of EDLC in each current
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Fig.5 Characteristics between Capacitance vs. ESR
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Fig.8 Output voltage waveform of load resistance
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Fig.10 Voltage fluctuation caused by capacitance
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