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A folded multilayer micro coil for MRI using 3D printed jig
with hollow skeletal structure and flexible substrate
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Fig. 1 Cncept of folded multilayer micro coil which assemble
flexible substrate and 3D printed jigs.
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Fig. 2 Advantage of the 3D printed jig with hollow skeletal
structures.
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1. Use the flexible substrate. (Cu/Polyimide/Cu)
Cu (4 um)
Cu (4 um)

2. Pattern Cu and Polyimide layers to fabricate
coil wiring.

e T-:T—Wiring of the coil

3. Electroplate Cu to decrease the resistance.

I_-_I_ S _l_-_\| Electroplated Cu

Fig. 3 Fabrication_pr_dcess of a flexible substrate with unfolded
wiring pattern.
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3D printed jig 3D printed jig
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Fig. 5 Photographs of the 3D printed jigs with four rods and
hollow skeletal structures.

1. Stack the flexible
substrate

2. Stack 3D printed jig

3. Fold the flexible
substrate

Fig. 6 Assembling process of the folded multilayer micro coil.
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Fig. 7 Photographs of the folded multilayer micro coil.

Table 1 Design of the folded multilayer micro coil and the coil
for comparison.

Folded multilayer . .
micro coil Coil for comparison

Turn [-] 22 12

Length [mm] 6.3 55

Diameter [mm] Igﬁ:gﬁ gg 6.5
Line width [mm] 1 2

Thickness of jigs 03 05
[mm] ) '
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Fig. 8 Resistance of the folded multilayer micro coil and the
coil for comparison from 1 MHz to 100 MHz.
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Fig. 9 Self-resonant frequency of the folded multilayer micro
coil and the coil for comparison from 1 MHz to 400
MHz.

Table 2 Electrical characteristics of the folded multilayer micro
coil and the coil for comparison.

Folded multilayer Coil for comparison
micro coil
Inductance [nH] 870 253
Resistance
at 85.8 MHz [Q)] 8.29 109
Self-resonant
frequency [MHz] 204 309
Parasitic capacitance 0.70 105
[PF] ' '
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Fig. 10 Experimental setup for measuring the MRI image to
test the performance of the folded multilayer micro
coil.
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Fig. 11 SWR of receiving circuit.
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Fig. 12 Experimental setup for measuring the MRI image to
test the performance of the folded multilayer micro
coil.

Sequence: Spin echo

Pixel size: 100x100 ym?

Sample: Cooking oil

SNR: 29.4

Time: about 9 min

Fig. 13 MRI image of the cooking oil taken by the folded
multilayer micro coil at a pixel size of 100x 100 pmz.

MRI image of green onion

Fig. 14 Photograph of a green onion as a measurement object
and the MRI image taken by the folded multilayer
micro coil at a pixel size 0f 100 x 100 pm?,
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