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Research on High Accuracy Analog - to — digital Convert for Inertial Navigation Systems

ZHAO Zhen - yong, YUAN Huan
(Beijing Institude of Automatic Control Equipment, Beijing 100074, China)

Abstract: This article found that the zero stability is the bottleneck of application of analog — to — digital convert circuits on
inertial navigation systems based on application requirements, analyzed the influencing factors of the zero stability, then
proposed solutions. Designed an analog — to — digital convert circuit whose test results prove the solutions, the zero turns
out two orders of magnitude higher than old designs, and is as good as traditional V/F convert circuits. This result shows
that analog — to — digital convert circuits which use analog — to — digital converters can satisfy the accuracy requirements of

inertial navigation systems, and it has advantages than V/F | I/F convert circuits on high sampling rate and high resolu-
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tion, technical indicators can fulfil systems which need high accuracy acceleration measurements.
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Tab.1 The typical value of phase noise

LIES AL Mg L
1Hz -64dBc/Hz
10Hz -93dBe/Hz
100Hz - 121dBe/Hz
1kHz - 144dBc/Hz
10kHz - 152dBe/Hz
100kHz - 155dBe/Hz
1MHz —-156dBc/Hz
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Fig.5 The zero drift over temperature when CHOPPING ON
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Fig. 6 The test results before calibration
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Fig. 7 The test results after calibration

P, A/D B $ v i e 1 2 (5 48 AR X — LS
Ja, AHATF TS R G BN 2T, R
5 A/F B BEAH L, A/D R R A Sl A
REER . B AL IIRE. B AT AN
SEDTEA RARIG AL HY, nl gtk HATH8 2> REER

THFR AR L

BE Tk
(1] 4als%m. SRR A/D Feik s v AR Mg Lk gs [(M]. b
e PEE AR, 2009, (1): 27.
[2]  ADSI1258 Data Sheet (TI): 16.
(3] @& BEESKEN (M) Jeat. AR A,
2012, (2): 14.



