‘96 ChstN 7| ety stAsted) 3| =2 (1996. 7. 22~24)

E 42 vhol Az GFololElo) ITF FYRY

%%, A", AN, 012 Y, 4IE
FRAAENATL BEALTE S W 2T
‘@23teh) ¢4 AR o3}

Characterization of thermally driven polysilicon micro actuator
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ABSTRACT

A thermally driven polysilicon micro actuator has been fabricated
using surface micromachining techniques. It consists of P-doped
polysilicon as a structural layer and TEOS (tetracthylorthosilicate)
as a sacrificial layer. The polysilicon was anncaled for the relaxation
of residual stress which is the main cause to its deformation such as
bending and buckling. And the newly developed HF VPE (vapor
phase ¢tching) process was also used as an effective release method
for the climination of sacrificial TEOS layer. The thickness of
polysilicon is 2/m and the lengths of active and passive polysilicon
cantilevers are 500/m and 260, respectively. The ion is
incurred by the thermal expansion due to the current flow in the
active polysilicon cantilever, which motion is amplified by lever
mechanism. The moving distance of polysilicon micro actuator was
experimentally conformed as large as 21 s at the input voltage level
of 10V and 50Hz square wave. The actuating characteristics are
investigated by simulating the phenomena of heat transfer and
thermal expansion in the polysilicon layer. The displacement of
actuator is analyzed to be proportional to the square of input
voltage. These micro actuator technology can be utitized for the
fabrication of MEMS (microclectromechanical system) such as
micro relay, which requires large displacement or contact force but
relatively slow response.
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where Iy, Iy : moment of inertia
E: Young's modutus of polysilicon
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Fig.1 Str and di ions of th ity driven polysilicon
micro actuator
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Fig4 The schematics of experimental setup for the thermally
driven micro actuator

Fig2 Fabrication sequences of a polysilicon micro actuator
a) 8i0; & LPCVD SisN,
b) LPCVD TEOS/poly-Si/ TEOS
) RIE TEOS/poly-Si
d) POCH,; doping & annealing
e) HF VPE TEOS
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Fig3 SEM photograph of the fabricated polysilicon micro actuator driven polysilicon micro actuat ding 10 applied AC
voltages
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