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(Electrostatic Microactuators operated at low drive
voltages Using Triangular Tip)
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Abstract

Electrostatic comb-drive microactuators with sub-micron gap were fabricated and tested. We
designed and fabricated two type of electrodes which are rectangular and triangular tip. The
fabricated microactuators with triangular tip resulted in the electrode gaps in the range of 0.55 ym~
1.35 gm Displacement of 1 um and electrostatic force of 2.3 UN were observed in a triangular-tip
microactuator with 0.55 m gap when a DC drive voltage of 13 volts was applied. Measured 1st

resonance frequency of microactuators was about 23 kHz..

1. M B

A o) $- Ahsln 34502 AAE Al 4 9l
£ mlolzzdFelo)E])e] sge] EhEs] =1 %l
vl o]g wle]aRdFoolels vERA FAVIEE
olg3le] AlztEle A3 AHIA, A

7+ MEMS(Microelectromechanical Systems)2]
[ Fol) shielth 53, wlo|2RAZdolEl=
Uxrl v~ ¥ super compact HDD(Hard
drive) ol A head®]  tracking<
micropositioner 2] -5~ o] vf-¢- HLE}“B]

ulo]F @A FoflolEl s Rl wei]

sensor Tﬂr
3N /Ktl
7%
disk
magnetic 3t

Heshd

*IEER, AENEN BRAITEI TEE
(School of Electrical Engineen’ng & Computer Science)
B2 A 20004E7 H19H, AEY:20014E7 188

(605)

P98, AN, G, PIREY, 9TV,
ARy 5 2 FR7F vsieh ol A

A o) Bds) A7Ee) ko, MEMSe| T4
2}z e ek of - 7B WS wlwsl, A
Aebal e 2] FelsiAlnt WAHe) Arie ol
UL AR ARo] At AtiRen ARk
Aol 5'—7&?5}‘4*— w3e] glet AP =3del
AR5 &2 feAds AAA Feshke AR
%HOLA}—«; MEMSS} #Fe] vl 2h& Aol 4143}
719 Joule heating®ll 2 AR devicer}t Fl=ElE
EAe] WhAlglel. widel, AA YL A gk wiste
Tk AdrEdelns wd AL lcks
< 7R Sk ol2id S 7L Sle AR T

|ARAZo|olE] S MEMSe] 2-8317] ¢Js)x] o

.}

=g,

o

2

Hol 2he BHHe Fuslol W) F, P Mol =
& e Apee AU TER A ol



2 A7 9L o 88 ARG FEY AU

Zolzoo]e]e] sipte] a7R* At TEH A
Aukal  wlolgzdAZdely]  ApLE Yaix], FA)
comb-drive %Alell 9ledA polysilicon electrode A}o]
9] gap& Zol W3} electrode®) aspect ratios
A FAS Z7HA71E Y £ At 2
Q7T Yok ool Furvhata"5-& gapg sub-
micron®.Z AHA = ¥PHeZ oxidation machining
Jlee AAstETh aFAT o] uple dukdql
comb-drive AZF2A ] 2L oxidation FHe] F7t
slofop 3, w3k Zrle] ¥2 HY2E mover
electrode®- stator electrodeol] ¢}all 34% sub-micron
gapl.2 o|5A)7|= Akt initial positioning®} fixing
o] AHFAe] Haslrhe o] slvk B =2
oxidation machining® Z2 7} +43 A3 o]
¢ go), sub-micron gaps ¥AEle), FEAGE o

AAa] vlo| @l Zdole]e] Azt TE B4
o7 glet

tlo

2. Ojo| 22 0jjolE{ 9| A

2.1 AAukA] vlo|m 2l Zo|ofe]e] Bl

ZIy

°1-4

oJulA ]l comb-drives mover?] o] FH}EFe] A
gog HAE comb-drive gap(g)olxle] g
ol oair  olEWEroE  AA|e] AL
Comb-drives|412] S dlectrode?] 7H4l] )
steg 2AESE ZA ] HAde DHEAT
electrode] M52 @A slolgh) e
electrode?] N4E 2A 3] $alM clectroded] &
o= A skl movers} stator® A sfokglch o]
23 o]frollA movere} stator®l AlE FPRHA Sh,
mover o] EHkEk} Huleko 2 ol&al ulghel| 34
% transverse gap(gl, g2) 2zl 2Jsi4 B7FHel A
o] WAHKFg. 1 AX). o213 BAHS A3}t
o] Aod vehd ohg3

&—Vlrﬂ.

0.

F = F(x)+ F()

= nny EOVZE{ +% ny aoVZt
[ 2nlf N Zb ]
(g.—d)*  (g2+d)°

o] AlellA & 4= gl%el, DHAATZ electrode?] 7N

S SELD LN EEm 5

£ g 3 AAEA] wlela g Zoole]e] HAHL
comb-drive gapel|l )&t comb-drive force, F(x)<}
transverse gap®ll 2J8} transverse force, F()& FA4%
o} g 22 A 7oA Y S a4 3] $sl
Ae FAOS Z2A Y, gap@)E 2 slof acl

i
"_....-4

2] 1. Comb-drive®] A5 ojdlo] Fx=
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Table 1. Electrostatic forces of several electrode
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Electrostatic Force (F)]  Ratio (F/Fa)
Rectangular Tip Fa= 24 N 10
with overlap
Rectangular Tip Fb= 1.7 mN 071
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