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SU-8 chevron electrothermal micro-actuator with
three-layer structures
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Abstract: To eliminate the out-of plane actuation of a SU-8 electrothermal micro-actuator, a novel SU-
8 chevron electrothermal micro-actuator with a copper/SU-8/copper symmetrical structure was pro-
posed. The mechanical model of the micro-actuator which contains the stiffness of a driven structure
was established by using the stiffness matrix method. The geometric parameters of the micro-actuator
were designed for a microgripper by using the established model. The designed micro-actuator was
simulated by Ansys software and the simulation results verified the reasonability of the mechanical
model. Then, the micro-actuator and the microgripper were fabricated by a simple process followed
with a performance test. The test results show that when the temperature of the micro-actuator only
increases 32. 93°C in a driving voltage of 150 mV, the output displacement is 2. 5 pm and jaw gap
change is 126 pm. During the operation processes, the out-of plane displacement of the tip is always

lower than 500 nm. Finally, the micro-manipulation sequence of a SU-8 micro-part with a size of 1.4
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mm X135 pmX50 pm was carried out to verify the driving ability of the micro-actuator.

Key words: SU-8; electrothermal micro-actuator; microgripper; structure design

1 3 =

H A Sl AT 9K 8h ) X = A S ok st
FEHL IR B JBRIEAZ A 40K s K e # R gl
A5 TR AR IR B0 2% R R M R AZ SR K L A
NEMH . 5 AT A L, O PR 3
BA i B 5 01 K 2540 s SR Bl F R AR ALY
TEEH S Fe A5 AT ) 43, ol IR B 4%
FEAFHAPRE XM VIR RIKsh 2. BT,
WV A IR S g B 2, T K g
TR T 1 B8 108 AN 187 50 43 A il DA 3 ol £ 9K 3
NGB TERAR ST TAE . VIBRE IR ) 251
MO P i 25 S TR, BT R A PR B M

HAT HE VI i A IK S8 A R 2N 4
JRERE . T RE KA IS R AR T A ik
FBCEIN B A S SR B T AR IR
e (— A LA B G AN TE 06 R B R e
(IR & A= ) itk . SU-8 M & — F iy 2 28
IR 11 A S80S i 7R 67 O 2 e, EL A R B ik R B
(52X 10 ° /K, 2R 21, 7 %) ARG R B i
() A W A2 P VB B 1 T 2 PO T B L ) 0
G THRIVERCR IS 28 . BT SU-8 i R 4 2 b4
B, — A& 4w ARV B A K B % . Nikolas
2 NN Karthik 258 AW SR FH7E SU-8 i 45 14 J2 —
MTTAR 4 18 7 3 43 0] il )8 1 % BV 0 VOB T
Ak g, T4 5 SU-8 I My FG k5 & # ik
FEOARTA] L OR BN #8AE TAE A 2 ) 4 @ 22—l
Tl e AT B ANE

TR SU-8 5 i A A 3K 2 4 19 A A )
9 o 00K s ok i v ) - T AR IS Bl AR SCHR T —
PR 8 SU-8 & VB o # K Bl 4, JF el 57 13X
TR Sl 2 1 7 2 4B S — b 232 o fal ke E L R
FHAZAR B G o i FAIR Bl 2 6 AT T L . SR
Jei M — Bl i (4 I T T2 R T O SR
i M, SCEG A5 AR, BT I IR BN AR
KB T BITER L BRAE BAT h BK B e B L OF HL
PR AMEE . IR LN T B E i PR
Bl S I 1 T AR B, 1) 6 — A L

PEHERT T BOBRAE SR
2 MIEH F LAt

2.1 AR KERIIERE

B 1 s =)2458 SU-8 i V TE 3 i # K
PR B R B i H-SU-8 -4 = 2 6 Rk 4
Ao b R Z B R R, ] SU-8 2 I R
TR, MRS ARy B SR VB
2 MW E RN T LT ZE AR, BNV
R L THERS, = AEEEHR, EEHGE
EPAL B IER] V R SU-8 B, i H & 2k #Uig
JK o DT A 3l e 3 0 i AT s Bl . B AR
AR Sl 7= A 0 S AN B AL i S w SR sh 4540 . R
THE I 7 AR SO T R S ER R H 4 A
VL BRI BESN G540 . P T PR R 2 R B — B
TR Bl 2 B BE Ty ] Sk X AR 5 4, L T AR RO
SN E B, [F A, BT SU-8 B8 # ik 2R %k
R UE 5 R B iz i AR Bh 2% TR S
5 77 A 0 A X Y K Bl 45 4 5 ) /)N

KRR
s

Bl 1 =245 SU-8 I8 V IE R $IK B85 25 7R = R
Fig.1 Schematic drawing of SU-8 chevron electro-

thermal micro-actuator with three-layer

structures

2.2 ETNEEEEEILINFEE

WO J38 R 4 3k s A R G 7 3k 19 — o, SR T B /0
BT RPENLA AT A 181 2 Bros 9 R 5
PRI E R I th TIZN LR S A%
FRIT T ¥k —HE X R A MLA 24T 0 A o 9 B LA 1
TR RO T D TG IR ik R R E N B2
Wk dt s TR B BT LR R



1502

e R TR

5 20 &

o A SCR T I EE R B 3 VIR B AR K Bl g
TP i, 75 5h, UK gl 2 4 2 )5 /h T SU-8
J0 2 JRE L, DR AR R A i SU-8 i JZ= 454

K2 KorkgkponsitR g/
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Fig. 3 Schematic drawing of micro-actuator mechanical

model based on stiffness matrix method
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Fig. 4 Schematic drawing of driven microgripper
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