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Abstract: This paper conducted a modeling and simulation of the output characteristics of the micro-vibration genera-
tor by the Modelica language. To verify the rationality of the simulation results, the author also made a comparison with
the PSPICE software based on the equivalent circuit method. The simulation results showed that the characteristic of the
voltage curves from these methods is consistent and the amplitudes are similar. The differences of the amplitude mainly

come from the diversity of the simulation process. The Modelica language directly transfers the circle equations into the
mathematical equations to simulation while the PSPICE software carries out the simulation from the circuit state.
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Figure 1. The electrostatic generating device utilized the work
function difference of two kinds of metal constitutes
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Figure 2. The equivalent circuit of the power generation system
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Figure 3. The moving plate displacement transient curve under the

zero vibrations
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Figure 4. The moving plate speed transient curve under the zero
vibrations

4. TR T ATRARARE EHRAS b2k

Copyright © 2012 Hanspub

MR BN DL T AT Bl AR AR AL 58 I 25 5 7 1 25 1
AUDE W, IR NREIT U6, B HTRIA R
SEAA, FRE AL 22.56 nm, SELIG T HEAE
—EH. [, SRR NI SR G, e
ENE, AT —50.

4.2. ShFR EEAMEIRENE R T BAR DR IEAE

FH SCHR[81 %0 4 7h AT i HAPE AR Bhit, P Bl AR AR 52
F|—A KA TT1E-6 N, A4 1000 HZ 1 1171 1E
H. £ MODELECA V- & H it A7 5, J RSSO
AT AR AR A7 R R P BRI 2N T S, 6.

MR SRR A RIS 3 I 2 i 2 7T DA
AR e N BAE IR TR, Fa e 5 i T o i 19
B, BIRIREEZIAN 2.759E—6 m, #EIEE 410 0.0176
m/s.

A7 v BEL 9 i ) ) H R 9 T BT 7
w1 ]z

l

A

H‘ _’;
et
zz; ,wWWWWWW“

T T T T T 1
0.00 0.02 0. 0. 06 0.08 0.10
Time [s]

3E-6
2E-6 \Il|||””“”|”\

|
il

Z1E-6 -1

Figure 5. The moving plate displacement transient curve under the
periodic vibrations
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Figure 6. The moving plate speed transient curve under the peri-
odic vibrations

& 6. FNHRENE SR T IR R RS e th 2%

11



Modelica i &5 &% PSPICE 3 AR Ikl A& UMLK 015 BT 7T A A L

— ff1l:p
0.6
o4 : e : : :
> 0_2- ‘ ’ } [ttt IIHIIHIHI
H 1 i
4 S LA A At
04 '
0.62 ‘ 0.64 ' 0}06 ' OA(‘)S
Time [s]

Figure 7. The output voltage curve of the external resistance under
the periodic vibrations
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Figure 8. The equivalent circuit of the power generation system
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Figure 14. The moving plate speed transient curve under the zero vibrations
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Figure 17. The moving plate speed transient curve under the periodic vibrations
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Figure 18. The output voltage curve of the external resistance under the periodic vibrations
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