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Structural design and performance analysis on cantilever beam
m icranachned tunneling gyrosope
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Abstract: Application of electron tunneling effect in micromachined gyroscope is described According o the
prerequisite and characteristic of tunneling effect, a scheane of gyrosocope structure ispresented Modal analysis and
electrostatic-structure coupling analysis and perfomance analysis are described by using ANSYS <ftvare
M echanical sensitivity and relation betveen the tunneling current and the distance of electrode are discussed
Key words micramachine tunneling gyroscope; electron tunneling effect  coupled-field analysis
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’ ’ Fig 1 Structural diagram of tunneling gyroscope
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Tab 1 Structural parameter of cantilever beam (W m)
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Fig 2 Gyrosope plan L b by b, b
12 1 100 200 2 2 2 2
2 100 200 4 2 2 2
y ’ X 3 100 200 6 2 2 2
o) , 4 100 200 8 2 2 2
5 100 200 10 2 2 2
o 6 100 200 12 2 2 2
7 100 200 14 2 2 2
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8 100 200 16 2 2 2
5 9 100 200 18 3 3 3
10 100 200 14 3 3 3
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1 100 200 24 4 4 4
) 12 100 200 30 5 5 5
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Tab 2 Each step natural frequency
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0 v a = (H2  (H2 (x10°H2) ( x10°Hz) ( x10°Hz) (H2)
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2 39671 56518 2 04 276 535 16847
z 0 23m, )
3 45029 64354 212 3 54 5 26 19325
4 48661 66731 2 17 394 5 18 18070
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' 6 53300 68027 225 420 5 04 14727
7 54876 68235 229 424 499 13359
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; (2) 9 79719 101690 3 38 6 27 754 21971
1m , , 10 75579 100770 3 30 6 09 7. 70 25191
, 11 105920 135060 4 51 8 32 10 00 29140
4rm: (3) 12 131950 16818 5 63 10. 36 12 40 36230
, ; (4) ,
(1), (2 1 , AN-
SYS ) 31
2 ) z lun
1 2 1 £, ,
, b \Y
lun _—JLRO"@@(-GZJE) : (1)

f-h , ,



24

50
¥ Y, Y
x x X
z z z
(a) BHRE (b) B R A (c) =BT
(a) first mode shape (b) second mode shape (c) third mode shape
¥,
z z z
(d) PO By (e) AR () 7<Bhi 7
(d) forth mode shape (e) fifth mode shape (f) sixth mode shape
3
Fig 3 Each step mode shape of cantilever beam
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