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Development of the ultra-slim magnetometer for investigations of the thermal
structure of the solar wind
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In order to develop the ultra-slim, light, power saving, and low-noise
magnetometer which is integrated sensor and electronics, we put most parts of analog circuits of the
fluxgate magnetometer into the analog ASIC chip. Then the size of our electronics became two thirds
of the one of the conventional fluxgate magnetometer. Through the performance evaluation with
evaluation boards, we installed our ASIC-based magnetometers into two sounding rocket experiments,
SS-520-3 and RockSat-XN. The RockSat-XN was launched on January 13, 2019 from Andoya, Norway,
however the SS-520-3 was postponed, our magnetometer successfully observed the geomagnetic field
during a flight. This is the first magnetometer applied with analog ASIC chips In Japan which
successfully operated in the space environment.
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(2) SS-520-3 Sl e &7~ NEFHT U2 N7 T v 7 25— Mg iEE (Digital-
type fluxgate magnetometer; DFG)

Parameter Value

B I 2 b— 3 v EFHlERIC L 571 27 ASIC
[FIEE DFEAf 2 88 C, 1 8o A ASIC [AIRS 2 #5380 L 7= RaG8l v 7V ¥ 78 [ms] 5
BT UHANTRT T v 7 A — MRS EF (digital-type

fluxgate magnetometer; DFG) %, SS—520-3 =4&&1HI w2 /7 B X [nT/digit] 0-141630620
v MIHBH T D7 DICBYEL-. B Y [nT/digit] 0.136714551
R Z [nT/digit] 0.128783640

47+ k X [nT] 15.77

74y b Y [nT] -114.61

474 b Z[nT] -81.80

SEIL > [Tl £70000
HERE -0.5 to 50 °C

HARES 2 kg

A%
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112, DFG OMREZE LA RT. JE L A 71 v M 8 2R HRERBRILEF 2 [BIHl [ A
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SS-520-3 SHEBIAI 2 7 o~ NEBRITH EIFIER AR T, 3fihE &7 v ASIC I A #54 L 7
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Frequency Characteristics of DFG
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# 2 : AFG OPERERE T

Parameter

Value

Hr 7YY IR [ms]
BE X [nT/digit]
BE Y [nT/digit]
RRE 7 [nT/digit]

7ty b X[nT]

#* 74y kY [nT]
B 4 : AFG O i (AFG-S) b= L% (AFG-S) A7y + 2Tl
SHEL Y [nT]
HRRE
AFG-S k&=
AFGE A&

5
0.182737 + 0.000015
0.197597 + 0.000038
0.185757 + 0.000007
4.78 +1.58
-8.09 + 1.04
-60.76 = 1.51
+100000
-0.5 to 50 °C
63 mmX 63mmX63mm
150 mmx162 mmXx45 mm
2 kg

1.96 W
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