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Design of 2-Axis Magnetic Field Source for /In Vivo
Experiments at Extremely Low Frequency

Jeong-Ho Kim, Youn-Myoung Gimm®

Graduate School of Electronics and Computer Engineering, Dankook University

Abstract

In this paper, the design parameters for the magnetic field source at extremely low frequency are
proposed. This facility can be used for /in vivo experiments with small animals to investigate
biological response to the driving magnetic fields. In case that the exposed animals are
motionless, the animals may be affected by the directivity of driving field. To avoid this effect, a
2-axis ELF magnetic field driving apparatus was designed. The optimum location and number of
turns of each coil were obtained by numerical analysis. Applying these data to the MATLAB code
(for computation), the magnetic field distribution was obtained. The calculation result for a
well-designed facility showed that the space in which the amplitude of the magnetic field lies
within the 95% of the magnetic field distribution was more than 60% of each axis length.
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Fig. 1. Structure of magnetic field source by the two
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Fig. 2. Structure of magnetic field source by the
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Fig. 3. Coil arrangement for mutual inductance
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Fig. 5. Planes for coil optimizing simulation.
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Fig. 6. Connection method of

vertical(Ly) coils of 2-axes magnetic field source.
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current, number of turns and impressed voltage for 1
mT magnetic field generation when it is 60Hz.

3y 79X E, 28 29 dAHAAY z71F A
717t 1 mT7F 58 st dAAE £ AFE AN
&y, AFIL St wel AXABUT FAYE B
Hen, 2 Ax AF Frto) wat Judart
282 29g 89 Bl Zeed Zeen® H 604
oz 2 sl Y Zzte I¥EA9 Aol
Ze 2% 6dAe HA guldze Aot &
Zvit 1 mTY 7)ol HAHEZ, I A o
e V2 mT7 2"

a9y 8 2AAANV2mT T4L 98 st
AfFol o4& dHd L (60 Hz ™).
Fig. 8 Impedance by supplied current for V2 mT
generation in 2-axes device when it is 60Hz.

HAHe T T @ 45Y FA F=d
A osbAstel W@ Z ZYe AF 2 AV
W3tE 29 9% el doh
Adez ALY YL HEARF 2ARSAY ¢ =
12mm ¢ ZY & AHEE7I2 81, 438 T
A 2zt Zde BAHE Nade = 256, Neem = 1082 2

- 15 -



2003E . S=AXOES ZEstzwHs =&& Vol.13, No.1 2003.11.15
& o %] = 1 S o 3 14AF vk
Aatgon, HEHd 28 FSHEA A4 TAF Parameter Value
=%} © p% 3
AY FEE 2™ 103 Aok o RN 2 #l 4| Size Im x 1m x 1m (axbxc)
A 1 mT9 A713(B, or By)E ZAANI7] 948 & 7t 229y AM £ | 256/108/108/256 [Turns]
"‘——— N . dside =09
gelvig FES E 13 Zo] "o Coil 7+9] A9 4 {m]
3 dcent = 023 [m]
: : i FARANAM #hE LA
] Tofonaees e -------------- R 2713 (B, or By) 1 [mT] or 10 [Gauss]
f I N N 2% 24 F AN x vV 9=141 [mT]
2 S Sl NG (=iBD or 14.1 [Gauss]
3opee -l e e 4 599 A7t dF 2 [A]
'n Q:G — 160 250 Ziﬂ Joe * : T% T io‘—g‘ E‘ o“ oés};‘“ Zi%%
29 9. B AN Nyge = 256, Neen=108 2 ) ”'5’3?"'/'3"""“3335"""’4‘""""‘ s
A7bAl e ASUE L AFY Ak € =S
Fig. 9. Change of magnetic flux density and current §
by impressed voltage when Ngae=256 and Neea=108 i
in a single axis device. L
.
»d_ratio = 0,256 &
»N_ratio = 0.423 E2 o

Z-Position [m}

29 10, FH3g T T2 2@PA FEE
Fig. 10. Structure of 2-axes device which was
derived by optimization process.

A3zl AlgEHo)HE T LR deew B Neen
7t olz Az #d AV EXE BASEAE
g3yl s ¥ 19 ZdoA, ¢8 IYETS
T W, deene=023[m]E2 TABIA NeenE @A
Hog WIAIFIHA FA] FAHBE(z=05m) &<
x-%% y-%¢& ue dAHE A7AY HEEE
Hobe) Bten, 19 11%zo] AL 2A9
AHE E89 Neew ol ©WE x EE y-F HAA
ol A7F M7l A3FE AL AP, Neew =108
d o Hd9 HaExs FAY 5 UA L, o] W
g z7)e] 1mTr7F €4 08 + A

¥ 1. 2% 109 7R 3 #h wFoeR | mTe
A718& 2AA 7] AT 2 Fepv]E,

Table 1. parameters for generation 1 mT magnetic

field for each axis in Fig. 10.
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Fig. 16. Error rate on z = 0.25 m plane.
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