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Fig.1 The basic principles of Sine and Cosine rotating transformer
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Fig.5 The interface circuit and excitation schematic diagram
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Fig.9 The test result of slat and flap angel
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Table 1 The static results of flap angel based on
rotating transformer
BEFARS/(0) T A PRI (E | R AR Bt RZE%
10 9.973 9.913 0.61
20 20.612 20.479 0.65
30 28.774 29.016 -0.83
40 40.918 40.576 0.84
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Table 2 The static results of slat angel based on
rotating transformer

BEBLAES/(°) TRFZE TR AR | g0 bt /%
5 4.93 4.952 0.42
10 10.058 10.026 0.32
15 14.774 14.819 -0.30
20 20.118 20.196 -0.38
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Fig.12 The simulation result of sine excitation signal
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Fig.13 The demodulation principle of sine and cosine signal
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Table 3 The computing method of angel based on
rotating transformer

0° < <90° U,,>0,U,>0 O=arctan(U_/ U_ )
90° < 0<180° U;,>0,U, <0 O=n-arctan( U /-U_ )
180° < 6<270° U, <0,U, <0 O=ntarctan(U/ U, )
270° < 6<360° U, <0,U_ >0 0=2n-arctan(-U,/ U, )
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Research of Signal Processing Technology of Flap and Slat Angle Transducer
Based on Sine and Cosine Rotating Transformer

Han Jianhui, Zhang Junhong, Du Yongliang
AVIC The First Aircraft Institutes, Xi’an 710089, China

Abstract: The AC signal of the large airplane flap angular displacement sensor increases the voltage amplitude after
long-distance transmission, which causes the problem of angle measurement error. In this paper, a method to solve
this problem by using sine-cosine sensor and signal demodulation technology is presented. The demodulation
principle of rotating transformer and AD2S1210 demodulation chip is discussed. The monitoring method of rotating
transformer, the peripheral interface circuit of AD2S1210, and the configuration and timing control method of the GA
are designed. The design scheme has been applied to a large airplane's flap controller computer. Good test results
show that the method can solve the measurement overrun caused by long distance transmission of sensor AC
signals. This research can be applied to the angle and line displacement measurement of large aircraft, and it is
important to improve the measurement accuracy of sensor of large aircraft. At the same time, the excitation circuit
principle of the domestic rotator sensor is designed for the instability of the supply chain of AD2S1210 demodulation
chip. The demodulation and monitoring method principle of sine and cosine input signals are used as the alternative
scheme.

Key Words: sine andcosine rotating transformer; AD2S1210; sensor sigal demodulation; sensor monitoring
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