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Design and Implementation of a Data Acquisition System
for Gyroscopes Based on PSoC

HAN Ying
(China Airborne Missile Academy Metrology and Testing Center, Luoyang 471000, China)

Abstract: This paper introduces a data acquisition system for a MEMS gyroscope using a PSoC
development board, for use in infrared imaging guidance systems. Using a PSoC 5 as the control core, we
proposed a design scheme with high quality, low cost, low power consumption, which satisfied the design
requirements. We performed a detailed investigation regarding the realization process of the hardware and
software of the PSoC 5. Static and dynamic experiments were designed for data analysis. It is shown that the
data acquisition system has high measurement accuracy.
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Fig.1 The gyroscope data acquisition structure based on PSoC
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Table 1 The performance parameters of PSoC 5

Characteristics Parameters Advantages

Kernel ARM Cortex-M3 The maximum operating frequency is 80 MHz, Performance up to 100DMIPS
(100 DMIPS)

Operating voltage 0.5V to5.5V
Active:2 mA Meet the requirements of low power consumption.

Power Sleep:2 A, The voltage is the widest in the industry. Sleep voltage as low as 300 nA
Hibernate: 300 nA

Price 1k batch PSoC chip cost $3  Very cost effective
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Fig2 Device pin assignment
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Fig.3 The analysis result of Allan variance
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Table 2 The computation of Allan variance

Qlurad  N/(/hY?) BIC) K/ ©/h?)

1.5833 9.9491X107' 1.0135X 10% 7.1574X10° 1.5584 X 10°
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Table 3 Mean when smooth at each angle speed

Angle speed/(°/s) Forward mean/(°/s) Reverse mean/(°/s)

10 10.0417 —10.1136
20 20.1839 —20.2372
30 30.2314 —30.2667
40 40.2556 —40.3194
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