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...or « SHORT », or OPEN s
SAR evaluation... 1 mm height
—@— (f=86.813) —— (f=104.45) 1,25 mm radius
£ o
SAR = (W /kg] - Inductive Power Transmission (coils)

@ 105MHz
Pr—

SAR [W/kg]

1.6 W/kg (FCC limit)

-------------------------------
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Distance from surface [mm]

14 18

TEST FIXTURE NEEDED:

- ..for deembedding connector effects (size
and frequency)

- ..for deembedded measurements in
presence of the phantom (in progress)

- ..for an accurate control of the position
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In-body

é(w) = €'(w) - j £”(w)

IMDs =» high impact of the body on EM fields (modelling

needed with €’ and €”’) + radiating and non-radiating modes

Design of helical RX coils = impacted by the body, lowering

performances (need a figure of merit, see PTE)
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Equivalent circuit using Z-matrix as the wireless link between Tx and Rx coil

[D. Ahn et al., Optimal Design of Wireless Power Transmission Links for Millimeter-Sized Biomedical Implants,
IEEE Trans. Biomed. Circuits Syst., pp. 1-13, 2014.]

Coupling lin

Power Transfer Efficiency (PTE)

| Z 11|

K =

iIm(le)Im(Zgg)l

Coupling coefficient

Qrx =

Q-factor of Tx coil

Tx Part

PTE ~ |Z21[” Im(Z1)| Im(Z)|  Re
Im(Z11)Im(Z22)]  Ri1 (Raoo+ Rp) (Rae + Rp)
= HEQTXQLT}RJ: .

[Im(Z11))]

Ry

Transmitter figure-of-merit
How strongly the transmitter
coupled with the receiver

Rx Part
 Im(Za))| _ Ry
QL B (RQQ + BL) i (RQZ + RL)

Rx internal efficiency
Loaded Q-factor of Rx coil |

Receiver power reception susceptibility:
How strongly the implant can receive power
under a given magnetic filed exposure

OPTIMAL frequency, mainly due to body
losses and dispersion effects

OPTIMAL size and orientation, due to the
distribution of H and E
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analytical evaluation
[1  deembeddeb measurements, port 2
[0 deembeddeb measurements, port 1

[

r r

—

0.5

1 1.5

2.5

4 4.5

x 10°

CURRENT WORK AND CONCLUSION

The measurements show an
interesting agreement for self-
inductance evaluation under 300
MHz with a simple calibration test
fixture. Some parasitic elements are
still present after deembedding and
we need to improve the design of
the test fixture to be able to
evaluate the whole impedance
matrix of the 2 coils system.

The design of the coils in the
presence of a biological tissue can
be fruitfully helped with
measurements of the coil inside a
phantom made with Triton X, water
and salt.

This phantom relative
permittivity and conductivity are
also given in function of the
frequency. Next step of the design
process is to accurately deembed
and re-simulate to match the
characteristics of the medium for
optimization of the small coils.




