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Cone-shaped Micro Coil for Magnetic Resonance Imaging
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Supporting part for expanding
- adjust the gap of wiring
- keep pitches uniform

2D spiral patterned
micro coil

\ 3D cone-shaped micro coil

Fig. 1 Concept of a cone-shaped micro coil.
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Fig. 2 Schematic view of the supporting parts.




1. Use the Flexible substrate.
Side view
a4 Cu (12 pm)
N~Cu (12 pum)
2. Pattern Cu and Poly-imide layers to fabricate
supporting parts.

3. Remove the bottom Cu layer and pattern

the top Cu layer to fabricate coil wiring.
Wiring of the coil
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-+—Center of the coil
Suppomng part

4. Pulling up the substrate around the coil pattern.
The central part of the coil is fixed.
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5. Expanding to cone-shaped micro coil
and electroplating of the coil.

Electroplated Cu (+20 pm)

Substrate

Fig. 3 The fabrication process of a cone-shaped micro coil.
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Fig. 4 Photographs of a fabricated coil, supporting parts and
the expanding process.
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Fig. 5 Schematics view of the experimental setup for

measuring the pitches of the cone-shaped micro coil.
The graph shows the pitches of the coil.
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Fig. 6 Inductance and resistance of the coils in the range of
1~16MHz.
Table 1 Characteristics of the coils

Type of coil Cone-shape Planar
Inductance : L 1.29 uH 1.49 uH
Resistance : R 2.14Q 241 Q

Q-factor : O 323 33.1
Self-resonant 150 MHz 107 MHz

frequency
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Fig. 7 Schematic view of an MRI signal receiving circuit.
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Fig. 8 SWR of the receiving circuit.
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Fig. 9 Schematic view of the experiment of the receiving
circuit and MRI system.

Table 2 SNR of the MR images

Resolution 0.5x 0.5 x 1.0 mm’ 2.0 x 2.0 x 2.0 mm?®

Location front side inside front side inside

Cone-shape 14.0 20.1 208.1 350.6
Planar 14.7 236.7
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Fig. 10 MRI images of the phantom of the water with 2.0 x
2.0 x 2.0 mm® resolution.
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Fig. 11 MRI images of a quail egg and an okra with 0.5 x 0.5

x1.0 mm? resolution.



