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Construction of a Direct Current Magnetometer

Chang, Choong-Geun
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Abstract

In order to display magnetic signals obtained from a magneto-resistance sensor, a direct current
magnetometer was designed and its circuit was constructed. The magnetic fields measured by the
home-made magnetometer, which showed good functions of automatic ranging, analog output, and
vector sensing, were well agreed with those by commercial MAG-01 magnetometer. The measurement
range of the magnetometer was 1 yT to 1999 mT, the resolution was -132 dB  within 1 Hz
bandwidth and the measured magnetic fields could be displayed with 3 - 1/2-digit LED.
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Fig. 1. Schematic diagram of the magnetometer.
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Fig. 2. Electronic circuit of the current bias and signal amplifier.
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Fig. 3. Automatic gain control circuit.
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Photo. 1. Main modules consisting magnetometer((D: current bias and signal amplifier, @ automatic
gain controller, @ LED display, @: power supply).
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Photo. 2. Photograph of the home-made direct
current magnetometer.



2. A% £434%

EoATAN Ay ARAE ALsd B Axe
AL AdA9 Y1277 26'E, 36" 20'N, 32 100
mild AL 248 ABe 19 6% 2o 23
ol ANe B AToA AR AYAZ 24Y 2
Bojx, HAL BartingtonAtA () flux gate
magnetometer(¥Mag-01) 2 "ZA33 ZAHdd, ol ¢
A= A 2L ge Holn Ytk © SoN Wate A
A% ZAARE AREW, B ATA AR A7
£ 1601 yTE vehhe deo] MAG-012 16230 4T
£ yehhmgon, 199 tE FPANE Gzt
A7t Yz g ol § AAA Y 743

5ol o7l Aoz AR¥L o4 2E A
A e sole NEZES3 AN WY 5¢ R}
22X o=AE 39 + 9L Ao ARV 19
U SoN #ael Az3 1601 pTE diaALe) Az
gz @ Aol7h v, ok 2ABAT AYAYS
ofx m@ Ay 23 AA AY7T BFHA
°2 wWdg dd slAste Roz Ardo,

—HuRa Ay
ANAL AV G4

I MAG! AR
¢ YA

a6 2 A7 AFRE AdAL 4& MAG-01

A4z A28 38 A%e v
(4814 ¥4 127 26, 59 36" 20, s

100 m).

Fig. 6. Comparison of earth magnetic fields
measured by both home-made and
MAG-01 magnetometrs
36° 20'N, and 100 m

com-mercial
at 127° 26'E,

from sea level.

Ry

3. 29749 7% 2 w3

(1) 489 F37% 534 288e
A FA714 98t d&Hoz FFHUR, FHH
ARAAE 12 ANEY 94302 A48 +
FA-oE 5 Aztel a5

(2) Auto-ranging 71%%: A& &4 e LED
4T 992 AF2EE dehdfled, of EAN2
de] =¥ auto-ranging Al2€E w$ @A
ZEHAT. AN e | A2 FA4 3 AP A5
27} Ueby full scale range, & +19997} %39
LEDS EA= 1€ YelBA  over range HUth

(3) Analog £87]%: ALHE AAH AU A
A3 Waste AZE AFE FAG A 2AME
T AN, EYY FoF %L AFo] FHE chart
recorder® 71&% & 990k

(4) Vector sensing 715 @34 £of e =7
A AMT BdHl3d HPg 2PH 2o w38
vector sensing 7158 Ho|HA cosine WFHA ¥ES
299 $44Y Vi V-Bmax-Cos8Z Yelz, B3
ol Ao RZUES FaAY AFWEgE il
+gh g Holn, GRwhe w FEWES ey -3
< YERRA

(5) 71AAR 4,
2.3 kg.

6) e &4 B 1 pT-1999 mT, £d%; -132
dB(1 Hz W=%) LED: 3 1/2-digit, auto range.

(7) A9 =AW onfofi/2d, 38 294, 6p
Fischer 7198, 487 XEA%, offset Z& VR.

(8) SiH# FA: AC 120 V, 05 A g,
analog & FYABNC).

A7)0 120X230x 150 mm, FA;

v. 28

2 AT E AT FMelA Fofd A7 s
€ EA) fidq ARA-AE HAs, 1 328
T A AFE 38 e FEAHAMAG-0D)
2 234% ZAdst wmd 2 AAHYSL. 32709 o
53 ®A719 £3& AFoR Ao Hsto A
A sl2g A=) HEE A4 AH A3
9 FAo] HAUHE FLAk o5 AFog A
Az

_14_



N AAA A 7

AR 2404 Hue LEDE uT @9l 437 Hngs
EE vehigled, o EA Aladed =UE aute-
ranging 715l 9SA ZAAIL full scale range(x  [1] BET, £39, $A4%, 99, w4y, &g,

199 mT)E& %53 LEDY EANE 18 vehid “73 244 A ke (Fe-Ni, cO~N1)_4 247) A 8 & Fol
A over range= 51t BRAFD, STAAEIA, A, AL, pp.

AE5E FAste AAY AA3] dgde AR 23-34, 1992.
AT 7 A AAA 24 & £ dgded, o] 2] #32, £FY, dAS, a2, AAAA Uy
analog 8413 chart recorderg ol43td 7|&% (Co-Ni)¢l A7\ Ao BY AT B2
F ek 2z F&d Seisle ANARANE ANEEA, W3R, AZ, pp. 68-77, 1994,
g% Fgs g o] HEate] vector sensing  [3) A%, $9Y, WY, &g By
7% & BolWA cosine FA W& BAG. AF (Co-Ni)9} A7 A&zl B¢ A7, &3
g A4 EFHWNE 1 4T~199mTRLH, &3 MM e8| x, A4d, A1E, pp. 9-14, 199,
T2 1 Hzo) W=ZoA -132 dBR T, 34E 4L [4] #&2, “2fAdAe 74 2Rz dys
3-1/2-digit®] LEDZ #AIHUrH T NzxdgdTs =EY) A2E, A2E, pp.

81-86, 199%.
E -
252

V'A]}.ia'l» x] x{]]—%l 11}1_;;_4] e

r
= Rl
Foustn 28 us

92-03, p34 =

_15_



