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Transcutaneous Energy Transmission System
for a Totally-Implantable Artificial Heart Using Coreless Transformer

-Improving the Coupling Characteristics between Coils and Examination of Peripheral Circuit-
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Abstract: In order to supply electric power for driving a total artificial heart (TAH), transcutaneous energy transmission (TET) is a
useful way in viewpoint of QOL and infectious disease. We have been studying on the TET system with the transcutaneous transformer
using coreless coils in cosmetic view. However, it is necessary to use the coreless coils with a large diameter in order to transmit the
energy with a little temperature rise and high efficiency. This paper reports on miniaturizing the dimensions of internal and external
coils and improving the coupling characteristics between those coils. Additionally, using a synchronous rectification circuit instead of
conventional diode rectifier, we investigated improving the circuit efficiency inside the body. As a result, the voltage drop in the rectifier
was reduced, and using the synchronous rectification circuit suggested improving the circuit efficiency inside the body.
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Fig.1 TETS for artificial heart
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Fig. 3 Equivalent circuit to transcutaneos transformer
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Fig. 4 Inductance and resistance of coils
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Fig. 5 Measurement result of coupling factor

Fig. 5 206, fAEFREBUISMER 70 mm @ & & KAE
0.350 Z/x L, 70 mm UL ETIZIRNBE RN L < 2o 727
W, FEEENED Lz, ULEOHENS, HAEOBA
MO A A )VOHEL 50 mm kTS L7 —k =
AINDSFEE, AERETOMM O I AL ERETE D,

5. HCA V&9 2R

S NENNCT R, FHEA LV F 7 X ARMKR TS
L. ZHUIMEEDROBE TORREAE 25, HEA X7
HUAEM, EABREEKETDE, RO X I ITER
5.

M =kJLL, (1)

WHEA X I 2 AR RELTHEDITIF/EAEL &
PHEA VHX I X ARSI EDLLERNDD. EEE
LA NVDTERS A VB OEBICKFELTIRES. £
T, aANOFEEEELERECRHAEAS VX7 XV
Z OISR D FIEICOWTHRFEZIT -2, Kfa TN
EAE 25 mm, SEAE 50 mm & TiEA FEE L2 REBIC B W
T, aANVOEHEEILE T,

WrimfE oo KU » Y (0.05 mme, 120 A, 0.075
mm?) & —JEME TIER L7 a4 L A S ITERI DMV Y
> Y # (0.10 mmg, 15 A, 0.0375 mm?) % —EiEiE T
TERL7zaA VBDOHEA V&7 87 v 28 L ORI
g L7z, 5% Tablel (2/R7 .

02-10-2



Tablel Result of comparison

Coil A(single layered) | B(single layered)
Inductance[puH] 10.66 22.63
Resistance[ Q)] 0.150 0.481
Coil turn 15 22
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Table2 Result of comparison

Coil A(single layered) | C(double layered)
Inductance[uH] 10.66 39.17
Resistance[Q] 0.150 0.342
Coil turn 15 30
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Fig. 6 Synchronous rectification circuit
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Fig. 7 Result of simulation
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