R006-31 go:A O0:110 30 15:00-15:15

Ooooboboobbobbbbooddoooooooobobobobobobb bACO O
gobooood

#00 OO [1; 00 0O [2]
[1]000;[2]IAXA 00O

Evaluation results of developed sigma-delta DAC performances for a high-accuracy
digital-type fluxgate magnetometer
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Conventional analog-type fluxgate magnetometers have many advantages, good accuracy, small-size, lightweight, and lo\
power consumption. Therefore they have been most widely used for space science missions to measure the Earth, planet:
and interplanetary magnetic fields. Recently it is required to further reduce the resources of the scientific instruments for spac
missions keeping the high performance levels of conventional instruments.

Since 1990s, digital-type fluxgate magnetometers have been developed by European and US teams [Auster et al., 1995]. Th
magnetometers have more advantages in the weight, size and power consumption than the conventional types. The accuracy of
digital type is determined by the accuracy of the Digital-to-Analog Converter (DAC) in the electronics circuit. The commercial
DAC for the space applications does not have better resolution than 12 bits, therefore is not useful for the high-resolution ( &gt;
12 bits) digital-type fluxgate magnetometers.

In order to improve the accuracy of the digital-type fluxgate magnetometer, we adopted the high-resolution sigma-delta DAC.
Sigma-delta modulation techniques are often used for high-bits (more than 16 bits) DAC in many fields. Input value is modulatec
to pulse density signal. Pulse density signal is demodulated into analog value through analog low-pass filter. Developed sigme
delta DAC consists of a 2nd-order 1-bit sigma-delta modulator implemented with a Field Programmable Gate Array and a
4th-order analog low-pass filter using tolerant OP-amps of the space environment.

In order to examine the noise sources of the developed sigma-delta DAC, the spectrum of the DAC output value against th
various DC input levels was measured. The experimental result showed that the resolution of the sigma-delta DAC was about 1
bits and the linearity accuracy was 15.6 bits. The measured noise of the sigma-delta DAC was found to consist of followings.

1) Noise caused by the difference of the performance from the ideal one of the logic device supplying the modulated pulse
signal.

2) Noise from the analog low-pass filter and from the voltage reference device.

3) Noise from the measurement system (e.g., Analog to Digital Converter)

We examined the experimental and simulated noise of the DAC to evaluate the contributions of the above factors. We will
discuss the future work to improve the resolution of the DAC.
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