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Whole field optical detection method of strain distribution
of SU-8 photoresist

WANG Xin, WANG Yong-hong* , LYU You-bin, LU Yi-ru,TU Si-qi
(School of Instrument Science and Opto-elecironic Engineering ,
Hefei University of Technology , Hefei 230009 , China)

* Corresponding author , E-mail ; yhwang @ hfut. edu. cn

Abstract; The quality of full metal grating is affected by internal stress of SU-8 photoresist. Considering the
stress measurement of SU-8 photoresist is difficult in recent years, the shearography is applied to measure the
strain distribution of SU-8 photoresist which corresponds to the stress distribution of SU-8 photoresist. Strain
distribution is acquired by processing interferometer images which are recorded before and after loading on the
tested photoresist. The simulation result of the same photoresist is obtained by using the ANSYS finite element
analysis software. The shearography measurement system is setup and demonstration experimental is carried
out. The deformation of actual measurement is about 1. 189 pwm, and the deformation of simulation is 1. 088

pm. The measurement error is in the allowed range. The deformation trend of experimental result is consistent
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with the simulation result. Results show that the shearography in SU-8 photoresist strain distribution measure-

ment is valid and may be applied to measure whole field strain distribution of SU-8 photoresist in lossless.

Key words: shearography; SU-8 photoresist ;stress distribution ; strain ; simulation
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Fig.1 Principle diagram of laser shearing speckle in-

terference
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Tab.1 Performance parameters of the materials

Poisson’s ratio  Coefficient of expansion. (10°¢ + C ")

Material  Density/(g - ecm ™) Modulus of elasticity/GPa
Cu 8.8 110
SU-8 1.0 -

0.35 18.5
0.22 52.0
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Fig.3 Photoresist on the sheet copper

3.2 ZWIRE

TEOt AR 6 b, MR RO BT DT O T
PR R (& 1), $E el e g i R e .
475 KU T SU-8 SGZI i ity 4 F [ 7 e
Fres L AT 200 mW ) Bl 4kt 8ok
i, e B HLR I 2 ek B, CCD 1R R4
TEHT 200 J7 8K AL, B TARHE D
200 mm, PEFFEHL £ =25 mm 8RR Bk I 1Y 2
SFBE 1 R E IV S mm, AISCHEE 2 5 A
iy 2 L S IR R AR RS .

A S I AACHE B X I ) A K 2] Rz iR
EREARIT , AN N R %, B 5 [ A AE T2 24
S0, B AR NI EARIE , Zad i RN R S A 2™
PEA RSO s R N L A 0 1 Rt 5
AT AR 21 1, Tk AR 3 21 AT Bl 2 5

K4 STUTHCRE T R

Fig.4 Shearing speckle interferometry device
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Fig.5 Phase map of the photoresist deformation
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