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Influence of drive modes on output signals of micro-fluidic gyroscope
ZHAO Yan', SU Yan®

(1. Department of Electronic & Automation, Nanjing Institute of
Industry & Technology, Nanjing 210046, China;2. I nstitute of Mechanical Engineering,
Nanjing University of Science and Technology, Nanjing 210094, China)

Abgtract : The operational principles of micro-fluidic gyros were introduced. Two kinds of drive modes
for micro-fluidic gyroscope ,DC drive and AC drive ,were presented, the influence of the drive modes
on the performance of output sgnals was analyzed. While the DC actuated, the Coriolis acceleration
induced by an external angular velocity could cause the deflections of fluid velocity to cool the thermo-
couples oppostely, then, the temperature disturbances of thermocouples were converted to a DC dif-
ferential output voltage proportional to the angular velocity. On the other hand, while the AC ap-
plied, the required sgnals included in sne wave velocity could be selected out with the use of the
Phase Sensitively Demodulation (PSD) , low-passfilters and the amplifiers and the DC voltage propor-
tional to the external angular velocity was obtained. The experimental results indicate that the scale
factor and its nonlinearity and the symmetry are 17.054 V/ (°) s' ', 5. 725 % and 4.52 %, and the zero
drift and the stability of output sgnalsare 1 066 °/ sand 14.3 °/ s by AC drive, while the correspond-
ing resultsare 400.8u V/ (°) s, 12.129 %, 15.29 %, 4 803 °/ sand 43.5°/ s by DC drive. It comes to
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the concluson that the micro-fluidic gyroscope has better performance by the AC drive and correlation

detection.
Key words: micro-fluidic gyroscope; drive modes; sgnal measurement
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Fig.1 Scheme of micro-fluid gyroscope

[1]

L 1 1 S
- o~
+/£++

:
[24] z

(a) On working plane

<

<

’ Rc| Rwl “
= ==
) ' //— w’v_//
?——\)L/ I X
dc ,/%’_ R“2

(b)
(b) Rotating chamber

N\

!

2
’ Fig.2 Scheme of gasflow region in sealed chamber
w z , z

) y ) z , y

X , ac, & Vx

1 (51 )

z , , , 2(b) ,

Uar, Ua g, , )
z , Oy W;:
X , Vx , Ou = Uar, - Uar, @& - &' =40,vx. (D

2(a)



, 891
4
3 L b
\%
, +600 £500 +400 +300 £200 100 °/s,
[6-7]
3.2
) Vx )
) Vx 1
3.1
y Vx , 5
, kit
HA it U
L] - T W W T W T W T b
3 ] o [ ] e ok
, 1
f ( )
, e
8] =
5
PN AT L Fig.5 Detecting gyroscope effect by AC drive
B - U,
B o |~ —{ o~ =
Xz (55 @@ e R ' |
[ienE ’
t ,
3
Fig.3 Detecting gyroscope effect by DC drive R ! '
) t ,
100
24 +300 2007,
1600 +500 +400 * R , P ,
> 2.2k & ¢
& 20f ,
=}
S 18 ~100 P=U% R , R
&
8 1.6} ’ ' [
14t 00t 500 t ' R ’
0 500 1000 1500 2000 2500 3000 ,
Number of samples 6 ,
4 ! v

Fig.4 Response curve by DC drive



892

16

4.1

4.2

+600 1500

§ ~0.005F ¥ g0 oo

> —0.010F

&

S -0.015f

-

;—S‘; —0.020 *

o 3 -100
-0.025 [
~0.030F  Fg00"500 400 3%

500 1000 1500 2000 2500
Number of samples
6
Fig.6 Response curve by AC drive
+600°/s
Fi =K + R U5, (2)
k— . HVI(C)sT
L —

+600 £500 £400 +300 *£200 =100 °/s

Output voltage/V

0.3
0.2
0.1
0.0
0.1
0.2
—0.3

- B
— Linear fitof data _B

600 400 200 0

200 400 600
Input @/(°)s™

(@
(a) Linear curve by DC drive

Output voltage/V

= B
Linear fitof datal B

600 400 200 0200 400 600

Input w/(°)s™

(b)
(b) Linear curve by AC drive

7

FHg.7 Linear curves by two drive modes

1

Tab.1 Comparison of scalefactors by two drives
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12.129 % 5.725%
15.29 % 4.52%
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Tab.2 Comparison of zero drifts by two drives
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