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In this study, we fabricated a cone-shaped micro coil for measuring an NMR signal of an MRI.  Athree
dimensional cone-shaped micro coil was fabricated by pulling up an outer frame of a spiral patterned
micro coil. By using this process, we fabricated the cone-shaped micro coil of 30 mm in diameter and
8 mm in height. The resistance and Q-factor of the coil were 2.14 Q and 32.3 at 85 MHz. As a
demonstration of the micro coil, we acquired MRI images of a quail egg and an okra.
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Fig. 1 Concept of a cone-shaped micro coil.
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Fig. 2 Schematic view of the supporting parts.
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1. Use the Flexible substrate.

Side view _-Cu (12 pm)
-a—Poly-imide (25 pm)
~Cu (12 um)

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

un-ﬁ_

;=+—Center of the coil
Suppomng part

4. Pulling up the substrate around the coil pattern.
The central part of the coil is fixed.

3 Fixed
!uuiﬁulf
; Pull up (8 mm)

5. Expanding to cone-shaped micro coil
and electroplatlng of the coil.

Electroplated Cu (+20 um)

Acrylic board
Spacer
Substrate

Fig. 3 The fabrication process of a cone-shaped
micro coil.
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supporting parts and the expanding process.
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Movable stage
(fix the outer frame of the coil)

Camera

—+— Cone-shaped micro coil

Static stage
(fix the central part of the coil)
Dial and micro meter

(change heigt of the coil)
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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 pH 1.490 pH
Resistance : R 214 Q 2410Q

Q-factor : Q 32.3 33.1
Self-resonant |5 vy, | 107 MH2
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Fig. 7 Schematic view of an MRI signal
receiving circuit.
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Table 2 SNR of the MR images

Resolution | 0.5%x0.5x1.0 mm?® | 2.0x2.0x2.0 mm®

Location |front side| inside |front side| inside

Cone-shape| 14.0 20.1 208.1 | 350.6

Planar 14.7 236.7

Cone-shape 10 MMy pjanar

Fig. 10 MRI images of the phantom of the
water with 2.0 x 2.0 x 2.0 mm?® resolution.

SNR FHllfE 5% Table 2 12~ d, F#ER =
AVF, aANVIEIR LY, A ALNETEW
SNR 273 Z &M bh b, MRI E#{bo B %
& LT, SNR 728 10 FEE DB AITIL /) A AN
HOLNHEBRE L TG ERHAIETH Y, 50
Plbichd bt Baidox v L WgL T
HEWnbhTWa, ZTORZETTIZK AV
EMmO SNR Z ki3 25L EbhbbdaAf g
Eg L A[RETH D SNR Zili- L TWd LW
2D

WIZ7 7> b AHEE DD E A VOFH
A REREIK & i 5, Fig. 10 (ZFHHIE 4 % R
T, HFaA b af TEWVERS DB <
RoOTWTaANANLEEND LR 2o T
WD ERgD, FHII L mEigE S,
B A 1% 19.5 mm, FEE A = A 1 id 18.5 mm
LT, aA I WERS TR EmAL o A L
DI NADWEB E 72> TWEHR, BTV
<eﬁﬁﬁ®%éé IRoTWH I END

o RS FMOREMERIL, H#ER =211

1:14’/14"]*[30) 8 mm & aA/LIEHED 195
mm Z & & L7 275 mm, FEmil o A 3=
ANVIEEBOHT L85 mMm &2 o7, T OFER
6, R oA VT EER oA L L0 bR
W OB A TSR RE TH H Z L 2T
ZEMNTE,

(5) MRI {4556

%I, MR oA V2R W =T 7 FE
AL, MR EBEUSEREZIT 72, iR
B4 SNR FHAIRFICH W= SR LRI L b
DTITo Tz, HERIZIZTT XT DI E A4
7 &Rz, FHIEE R % Fig. 11 1SR 9, U X
Z OINO R FEERL = A L 0D JFE FE
NaANVHNEHEIANVETTHD Z & E2R
3 LNk,



Location of
the coil h

Quail egg]

Fig. 11 MRI images of a quail egg and an okra
with 0.5 x 0.5 x1.0 mm® resolution.
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