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Study on capacitive type time-grating angular position sensor
with single-phase excitation
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Abstract: Because of these shortcomings of the existing time-grating angular position sensor with multi-phase excitation, such as the
accuracy, stability and dynamic performance improved difficulty in a small volume because of the difficulty of arranging further pole
pairs, an angular position measurement method for capacitive type time-grating with single-phase excitation is proposed. In this method,
the single-phase excitation is used to couple into four orthogonal signals in the space field, which can be constructed travelling-wave in
time and space field simultaneously by a circuit. Then, an angular position measurement can be realized. In this article, these
shortcomings of time-grating with multi-phase excitation, the measurement principle of time-grating with single-phase excitation, and the
sensor prototype are introduced. The effectiveness of this measurement principle is evaluated by experiments. Experimental results show
that the accuracy and dynamic performance of single-phase excitation sensors are better than multiphase excitation sensors with the same
size and the same number of electrodes. the prototype accuracy of +20” and stability of 10” were obtained. Speed fluctuation of 1. 25%
and the following error is £2. 5" under 400 rpm can meet the requirements of direct-drive motors.
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Fig. 1 Multi-phase excitation time-grating sensor

SE TR SR B PR R R A Sy Dl r R, R 2
BI03 A o AAR 4 A HR R R — 2 A, O ELad AR AR
UANZE m/2 BIE LN RS 0 1(b) Fis . 56115 IR
i PR A A A S A R X Dl e e — S R A 22
OYEER A 1 () FR

TERLE RT T AR AR BR , Z2 A0 o T
KRBT, AN 1(b) B PUAR B A B . O 1 AR AIE
R SR, AN REE Ao /N B A0 R 9 B R 1 A X
B, INIELT(h) T LA H AR B0 o il v AR 2 Y
1/4 OB A R A0 ML RE ) 22, 1R
RINAGSRENE2E , I B AR, R 3 5T )
HPERRE N, JUHIE AR /N ROT ) A A B R B Sy W]



132 & L £ ¥ W

45 %

o AT R A ) R B AR E M, R AN SR A B
B DR PR e RO A RS P AR TR D 2 R
(] b A 4 3R 5 W) 2l 2 R B DR 22, AR ol R A o e N
LIk
1.2 B4 IRERX TR NS E

R Z A , 2R AN 5 IR (AN A5 P
ZIAIBARALIESS, fl L IR ZE B B B iR, LR ZE R
Wi DL 2 B 7

uct=Aleso(t+o)m «_ 4 7 y \j\

ust=Alsin(t) ~——__1< <A
uc=-Aleso(t) | | |} | — y.
uc-=-A2¢s0(t) 4 N l{\'

AN, S

u,=Alsintcos0+A2sintcost)

I’M + ALAZ? cos26sin(t+arctan
Vo2 2 Alcos

A2s n;lﬂ» sin(t+g)cost+A lcotrsing
i B
) =Alsintcsopcos+A leostsind+A L costsingcosd

WA R B ARLR IF 353 R B W
Bl 2 AL IE(EX AT IS S 52

Fig.2 Effect of phase and amplitude on traveling wave signal
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stator and rotor electrode
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Fig.5 Single-phase excitation sensor
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Table 1 Parameters of single-phase excitation sensor
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Table 2 Comparison of parameters between single-phase

excitation and multi-phase excitation sensors
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Fig. 6 Traveling-wave construction circuit
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Fig.7 Traveling-wave structure waveform
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Fig. 8 Single-phase excitation sensor
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Fig. 10 Actual test of motor using sensor
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