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Fig.1 Schematic configuration of a teeterboard pattern
M EM S permanent magnet bistable structure supported

by torson and cantilever beam ’
MEMS

3
’ ., 2 , “ -
R
ol
Rcl
L R(
|
! S
, RcZ
, v 2]
2 O: ;
.2 Ro: TR R, Re2: 7 Rat ,Re2:
; Rmi, Rm2: ;CDU . ;ch ,q)z .
1.2 ®or Doz : 1,2

) , FHg.2 Equivalent magnet path diagram of permanent
magnet bistable structure

[6]

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1 : MEMS 145
- L kp2 _ A1 > .S s
N—ZKa (s)—zKaarctanL |
Ko 'S L
W(Fuv ,9 = = Lo A
’ 2l s+°"Lm
: M
Fum = l’ll Lm + Hss A
Hi Hs iLm u
I Faw o A Fawld o A
L karctan® = - Uo i o s (- a0
2 L 2a+s+”Lm 2la- s+ Lm |’ !
u-= - z
1 N Fuvbl o A Pt o A
) -
2l@arctan sl a- s+He o a+s+Hom | S (0,4q)
L v v _
L] 3 ,
s u .
: (BH)mx  180kJ/ m’
, : 20 m; Fe
( ) ; 19 %
, . . ' 1@] N[S] ’
’ ) 2 m ; ,
’ 1 y 1
ﬁg 1
R g R = Table 1 Structure dimension of the permanent magnet
fik bistable structure
[\ u i m
' ’ ’ - W 100
. ¥agive 2 4 e po
.d 30
Lt 300
BN R BB —» B 10
t 15
3 480
Fig.3 Reationship between the replacement and the 620
energy at the contact 200
, , ANSYS
; ; Maxwell , 4 5
10°°T,
15x10'N,

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



27

146
1000
15x10°°N,
[
J
‘ »
|
I
‘ PR R Zh HIEFFZ FeNi 8% K {4
; 6 (@) ;
1 (b) () ;
4 (d) ;(e) i (F)
Fig. 4 Magnetic intensity distributing of permanent . .
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Fig.5 Magnetic force distributing of permanent mag-
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cantilever beam
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A Teeter board Pattern MEMS Per manent Magnet Bistable Structure
Supported by Torsion and Cantilever Beam~

Jiang Zheng', Ding Guifu, Wang Yan, Zhang Dongmei , Wang Zhiming, and Feng Jianzhi

(Micrd Nano Science & Technology Research Institute, Shanghai Jiaotong University, Shanghai 200030, China)

Abgract : After feashility analysis and parameter optimization ,a teeterboard pattern M EM S permanent magnet bistable struc-
ture supported by a torson and cantilever beam isfabricated with sacrificial layer technology of non-silicon surface micro fabri-
cation. The sze of the bistable structureis L 9mm x 1. 6mm x 0. 03mm. The stable states can be maintained without power con-
sumption by a permanent magnet force ,and the two states are switched by applying a perpendicular driving force on one side of
the anchors to achieve a perpendicular displacement of 3 m. The driving moment can be adjusted by controlling the sizes of the
permanent magnet ,torson ,and the cantilever beam. With electromagnetic ,electrothermal ,and electrostatic micro actuators,this
bistable structure can be applied to permanent magnet bistable MEMS relay.
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