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A low parasitic capacitance micro coil for MRI with stepped helical structures
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Fig. 1 Concept of a step-shaped micro coil fabricated by
3D printing and electroplating.
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Fig. 2 Advantage of a step-shaped micro coil.
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Fig. 3 Fabrication process of micro coil whici was fabricated
by winding wire and electroplating of Cu.
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Fig. 4 Photographs of the process of the electroplating.

Fig. 5 Photographs of the fabricated 10, 12-turn step-shaped
micro coils.
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Fig. 6 Photographs of the fabricated 10, 12, -turn no step-shaped
micro coils.
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Fig. 7 Resistance of the 10-turn step-shaped micro coils of the

before and after electroplating.

Table 1 The electrical characteristics of the step-shaped and no
step-shaped 10 and 12-turn micro coil.

10-turn 12-turn
Step- No Step- No
shape | step-shape | shape | step-shape
Resistance [Q] 2.47 2.08 2.85 2.25
Inductance
415 492 621 660
[nH]
Self
resonant
173 158 144 138
frequency
[MHz]
Parasitic
. 2.04 2.08 1.97 2.02
Capacitance [pF]
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Fig. 8 Inductance of the step and no step-shaped micro coils of
three different numbers of turns.
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Fig. 9 The experimental setup of the MRI with the fabricated
micro coil.
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Fig. 10 Photograph of the result of the MRI imaging experiment.
The measurement object was inserted into fabricated
coils and imaged at a voxel size of 300 x 300 pm?.
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Table 2 SNRs of the step-shaped micro coils at a voxel size of

300 x 300 pm?.
10 turn 12 turn
step no step step no step
SNR 52.7 32.7 735 63.2

Fig. 11 Photograph of a small bud of a measurement object and
the MRI images taken by the step-shaped micro coils
at a voxel size of 300 x 300 pum?’.
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