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Analysis of hinge structures for micro inchworm motor
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ABSTRACT

This paper describes the characteristic of hinges on which a lever pivots within a limited angle due to the
torque. The hinges are exerted by the thermally expanded actuators connected with a lever through hinges.
To enhance the stroke of inchworm actuator, FEM(Finite Element Method) was utilized for the characterization
in view of stress, displacement according to the variation of notch radius and notch width. As a result, notch
width of the hinges plays an important part in improvement of micro inchworm actuator.

Key Words : MEMS(Micro Electro Mechanical System), thermoelastic(d 41), micro actuator(v}o] 22 2 Foll o] &),
lever(A 2 o), inchworm(21 & 9), hinge($1 A]), FEM(#-8F 24 %)

1. ME

H < WDM(Wavelength Division Multiplexer) 3%
F49 &g ddd gt #¥ AxE fustE
g gold Ay 48E & 5 Uds MEMS(Micro
Electro Mechanical System) 7|&o] ®o] ¥zZtx 1
gtk . [1] o] FoA micro assembly, =93 2zt
ol &8sty He violaE  HAFoolE(micro
actuator)ol gk #Ao] FrpHm glom, oy
9 4y AY, & AL 7HAY, surface
micromachining ¥ DRIE(Deep Reactive lon Etching)
TAELE E3  AAY(inchworm) EEE  micro
machined thermoelastic 2§ 7ol o] €1 7} 4 7R =] Q1 T} [2]

gl X (hinge)E o] 8¢ vlolaZ AFololE o]
Ay 9 g Arle X9 FA, F, Fold
3A g LeTh3] oo uhgl %17 R o

A7F vlolaZ 2 AzHdevice)?) A AL E A
2 BAE = Fo Ack? gL vk B =E
A E AXE ZEE uvlo]lag ool e
12 Hie] BA siME Yl §A FEo)
Hoko} kA (notch)E Fi1, kA9 ¥kz| 2o W3l

2 5 ] Aol Zof wahol wel B4S Al
At} Ao A= ANSYS E o] 43 H3 2 A(FEM)
WAL AHRSIR o, 714 Hed wE FxEC
Wel, g9 W Aol sl EAsY 59
optical device ol 2&35}7] YalME FF HWAYL F
astmz, HAucks Wels 49 Bl FU 2
Ae Farh

2. Hinge & 0| 8%t 2X|H REQ F=x

a8 1 & vlolar ARY EH HFiololH e
A mgojrt molaz XY Ry AR
olElo] FF& HF wao o] A7H Y, active
bar ] A 3to] ot dRFAL o] B3 TXEC] ¥
2ol A Hrt 7oA wAHE W 78 H
gz FdA77] f8 FE 9 RES A
(lever) =¥ o8 HASH e +F A ¢ H&
AR AA FEHE H D (forked tip) F-Eoll 4]
T Atk F9E HAE £ A @) AN o]
Y Ay FERNeEZE ok Ax oo WHE
HAAZI71 e FErt ddeng 914 225 g

- 1088 -



MAED o e $x] 9 HaF He %
g el oisf 43Rtk

ofo

ACTIVE

Fig.l1 Schematic diagram of micro inchworm actuator
using hinge structures.
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Fig.3 Parameter relationship of hinge structures.
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Fig.4 Estimation of displacement according to the
variation of R and h.
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Fig.5 ANSYS analysis of micro inchworm motor using

hinge structures.
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Fig.6 ANSYS analysis of hinge structures used in micro
inchworm motor.
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Fig.7 SEM image of micro inchworm motor.

7130 A&g-E Hejstr] $1siA phosphorus(2) 25
doping 3t ow, nixgto g aloiAR Azt EFE 3
o QoA A 4= Qli= 3E(stiction) FA1E AsH
7] $180A HF GPE(Gas-Phase Etching) THog Y&
(silicon oxide)& 4l ZHetching)3tod T2 E-& release Al H T}

i
18R T Em

Fig.8 SEM image of hinge used in micro inchworm motor.
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