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Measurement of mechanical properties of SU-8 thin film by tensile testing
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ABSTRACT

Thin film is one of the most general structures used in micro-electro-mechanical systems (MEMS). To measure the
mechanical properties of SU-8 film, tensile testing was adopted which offers not only elastic modulus but also yield
strength and plastic deformation by load-displacement curve. Tensile testing system was constructed with linear guided
servo motor for actuation, load cell for force measurement and dual microscope for strain measurement.
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Fig. 1(a). Wet oxidation and SU-8 coating.
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Fig. 1(b). Lithography of SU-8.
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Fig. 2. Mask design of tensile testing specimen of SU-8.
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Fig. 3. Optical microscope image of SU-8 specimen.

'z
K1
2
N

T aZg o)) 88l x| A3 A23, 2004

3. QIEAE Z=

3.1, QIEAEY|

Fig. 49} Fig. 5= 1 d3719] 71l 8.9} AA] Apxlo]
ok 758 PCAlo] E 9 WA 22 46 nme] @A
(step)E ©15 T 4 & linear guided motor= &H
gip- filme] FE-& PHale] 2t e 2
=4 (load cell)® 27831 HMIEL FHoll 2708 dual
microscopeZ &3 th A £ == 0.46 um/sec©)
™ Al O 2ol a3 HAE S stk

2ol A §FL 251 NyolH, E3le
DAQS] analog-to-digital 1%+ A| 2 == 10 VHS
oM 12 bits AT o] EHOE 00024 VoLt 7
S22 23k 0.005 V(0.01 NyIA| 21818 & k.

H9E 54 3h=dual microscopet= W29 7HH o2
ozl F A2 F9E sl 4 CCDIYRT
g ¥ 1AE F8to zZt fARoNA 9] MG F 5}
€ AR olt2]. Al HY] AN WS S5t E
machine stiffnessol] G &S A Z2™ sampling rate
= o 107l/secott.
2 AgoM = B34 lmmZE 27 3R o
AT H¥E 54 Bell520.005%°]c).

Dual

-l

oo |
oo |

Y Z stage

|
¢
t
!
t
t
i
i
i
t
i
t
t
i3

et < e e e

Fig. 5. Picture of tensile testing system.



&= o) ol su-gutele} A AH B4

A 25

A

o1 A3 Al misalign® g 213 24 3h= 5]
o] AR, Rt S 59 align, A1 HS gripr] &
ABHE pre-loadingol]l 13 9J8FSo] Sltt +571¢ 3
1432 dual microscope® A T57]9 xyHAE =
AHote] Hrist A 1A Aol AMg-sEE 5 WY
140 um°ﬂ/\1 W97} 0.18 ume] AEE 3] 2tom,

R} 245 2] align-& dual micro scope®] CCD
fé" 01%’5}04 ZAsidh.

3.2, olEAE A
SU-89] AFAHE A+ Flg 63} ol AF A<
semi-crystalline polymer2] A-5-S EIt}, 49 %71
B9 thee dEAs 1]"]' small necking®] =4
Q1 Foll A AT} o|mf SU-8iF-] defel
g0z wlEH chainfolded lamellaEe] & 79|

strees (MPa)

0 50 100 150 200
time (sec)

Fig. 6. Stress vs. time curve of SU-8.
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Fig. 7. Stress vs. strain curve of SU-8.
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Table 1. Tensile testiﬁg result and comparison[4].

Material Elastic Tensile
property modulus(GPa) strength(MPa)
This test 2.7240.12 737124
McAleavey ek 3 120-130
Chang 1.5-3.1 50-80
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