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Blectro-magnetic planar micromotor and itsfabrication

GUO Zhanshe, WU Yi-hui , XUAN Ming, WAN G Shurong
( State Key L aboratory of Applied Optics, Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun ,130022, China)

Abstract : A kind of MEM S technology has been proposed for fabrication of micromotors, which are small
in gze, highinoutput torque and rotational speed, and gpeed controllable. The rotorsand statorsof the mi-
cromotor are al planar , the windings are made planar , grooveless and concentric usng the L | GA technolo-
gy and dlicon micromachine technology. They are connected with three-phase stellated NdFeB permanent-
magnet material and the rotor is magnetized axialy. Two rotors are distributed at both sdesof the stator
symmetricaly. This kind of structure can not only reduce the axial dimenson of the micromotor , but a<
reduce the convection of rotors and stators to the air. Finadly , the asssmbled micromotor is run by three
phase square wave current. The results show that the micromotor has many advantages, such as stable
geed and less ripple in the output torque.
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Fig.2 Sketch of rotors
IC T
| T
[TTTITITTS i
Rh&
2 el 3
Fig.3 Strucure of micromotor
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Fg.5 Process course of windings
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mJlT(l.LN.m) 1
0 Tab.1 Measurementsaf output torque
30
350
340 (r/ min) (@ (U N.m V)
330 - 1 000 1.47 367.5 25.5
320 1200 1.46 365 25.3
30 1 400 1.44 360 21.5
300 1 600 1.40 350 20.2
20 . 1 800 1.38 345 19.1
20 S 2 000 1.35 337.5 17.4
I N 2 200 1.32 330 16.4
g ! 2 400 1.27 317.5 15
. 2 600 1.24 310 13.9
Lo 2000 3000 4 Vgt 2 800 1.20 300 13.1
3000 1.18 295 12.7
3200 1.15 287.5 12
7 — 3400 1.13 282.5 11.8
Fig.7 Rotationd speed Vstorque of micromotor 3 600 1.09 272.5 10.9
3800 1.05 262.5 10.7
4 000 1.04 260 10.3
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