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Study on Vapor Deposition Material for Power Consumption Drop of Electrostatic Motor
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Abstract: In this paper, the authors considered the vapor deposition material for the purpose of lowing the power consumption of the
electrostatic motor. The electrostatic motor can move a leg of Micro Electro Mechanical Systems (MEMS) microrobot by receiving
60V from the silicon PV cell array. The parameters to consider for lowing the power consumption are electrical resistance of
materials and material evaporation rate during deposition. The parameters were calculated based on a simple model of the
electrostatic motor. The results show that silver is the best material for the lowing the power consumption.
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Figure2. Cross section of electrostatic motor

3. HET— X ORBEMEZ L OESEIUE
BRI Im® Y720 ofFiEE R L TR Y, KR
DINSWEEMEIZEHT5 2L T, fET—X DK
HEEMEDEIRFTE 5. BEEREETHOWO LM
FHIE &RV, — RIS, FHEOSeRY, F
&2 RO HE, Zr, La, Ti, LEE&ED Ce, Nb, Ta, V,

1 ARBET - 5450 - KM% 2. BREET - BE (Rl

CFEHE 3  FOREEL - B (1R)

CHEEE 4 RREDL - BB - R

799



SHITEE BAKRFEIZR

7 LFAD Mo, Cr, Pr, W, %D Mn, Nb,
Re, #%® Fe, Co, Ni, H4%® Rh, Pd, Ir, Pt, &
HD Ag, Au, Cu, HEHHRD Hg, Tb, Zn, TJEE&RED
Al, Dy, In, Tl, AX%® Ho, Pb, Sn AW HS.
A S CIEFFE T — & OB B MIZ T TSN
B2 a3 572012, K51 10Qm LU Ok 58
ExE LT, Tablel (ZEEE L7MEIOEPIR LY, K78
BEMEIOBSIEIUE O B R 2T, £/, BRIK
PUEIE(Q) & 0 k7. KQ)D p[QmliTHEHIEE, L[m]
IXETLOMEDE S, HMIZET LVONE, tmlixtT
NOESITHD. HET—FZNOEMOELY, it
DFEX 4.0mm, HEOWE 0.04mm, E X 100nm O EFK
DETNERET H.

oL

R=1 @

Tablel. Resistivity of Vapor Deposition Materials

Vapor e Resistance
Deposition Resistivity Value
. p[Qm] X 108
Materials R[Q]
Ag 1.63 16.3
Al 2.67 26.7
Au 2.2 22.0
Co 6.34 63.4
Cu 1.694 16.9
In 8.8 88
Ir 5.1 51
Mo 5.7 57
Ni 6.9 69
Rh 4.7 47
W 5.4 54
Zn 5.96 59.6
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BHE, Ag, Au, CuTH5.
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Table2. Evaporation Rate of Vapor Deposition Materials

: Evaporation
Vap or Atquuc Temperature | Rate of Vapor
Dep031.t10n weight T[K] Flg/cm?’s]
Materials M X 104
Ag 107.9 957 1.961
Al 26.98 1283 0.8469
Au 197 1405 2.187
Co 58.93 1473 1.168
Cu 63.55 1290 1.296
In 114.8 1015 1.964
Ir 192.2 2653 1.572
Mo 95.95 2390 1.170
Ni 58.69 1535 1.142
Rh 102.9 1980 1.331
W 183.8 3030 1.438
n 65.38 523 2.065
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