
Journal of Iranian A
ssociation of E

lectrical and E
lectronics E

ngineers -V
ol.15-

N
o.2-Sum

m
er2018

me_esfandiari2000@yahoo.com

rasadi56@gmail.com

pheydari@riau.ac.ir

:

SU-8

mmmm

SU-8

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
11

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ji
ae

ee
.c

om
 o

n 
20

26
-0

6-
17

 ]
 

                               1 / 8

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.11.1
http://jiaeee.com/article-1-648-fa.html


Jo
ur

na
l o

f 
Ir

an
ia

n 
A

ss
oc

ia
tio

n 
of

 E
le

ct
ri

ca
l a

nd
 E

le
ct

ro
ni

cs
 E

ng
in

ee
rs

 -
V

ol
.1

5-
N

o.
2-

Su
m

m
er

20
18

][

][

][

.

MEMS

][

][

CMOS

MEMS

MEMS

GPa

SU-8

][

SU-8

SU-8

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
11

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ji
ae

ee
.c

om
 o

n 
20

26
-0

6-
17

 ]
 

                               2 / 8

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.11.1
http://jiaeee.com/article-1-648-fa.html


Journal of Iranian A
ssociation of E

lectrical and E
lectronics E

ngineers -V
ol.15-

N
o.2-Sum

m
er2018

SU-8

SU-8

SU-8

][

3

1

D

p
w

y

w

yx

w

x

w
4

4

22

4
2

4

4

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
11

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ji
ae

ee
.c

om
 o

n 
20

26
-0

6-
17

 ]
 

                               3 / 8

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.11.1
http://jiaeee.com/article-1-648-fa.html


Jo
ur

na
l o

f 
Ir

an
ia

n 
A

ss
oc

ia
tio

n 
of

 E
le

ct
ri

ca
l a

nd
 E

le
ct

ro
ni

cs
 E

ng
in

ee
rs

 -
V

ol
.1

5-
N

o.
2-

Su
m

m
er

20
18

2112

3Eh
D

wDp

DE

h

w(a)=0, 

w'(a)=0, w'(0)=0

2

2

2
10

2

2
1

64

4

a

r
w

a

r

D

pa
rw

ar

D

A
efp

22

2
0

g

AV
ef

A0

gV

22
1

2
0

38

2
0

4)21(3
)(

a

r

gEh

Vra
rw

E

(h)(g)

SOI

SU-8

SU-8

GPaSiSi3N4

GPa

Si3N4

Si3N4

Si3N4

2
0

)21(27
08

)4
)21(23

316
(

t

RgE

A

g
t

t

ER
V

2
2

1
2
0

3

4
21

2
2

1
2
0

38

2
0

4)21(3
)(

a

r

gh

a

Ea

r

gEh

Vra
rw

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
11

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ji
ae

ee
.c

om
 o

n 
20

26
-0

6-
17

 ]
 

                               4 / 8

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.11.1
http://jiaeee.com/article-1-648-fa.html


Journal of Iranian A
ssociation of E

lectrical and E
lectronics E

ngineers -V
ol.15-

N
o.2-Sum

m
er2018

SU-8

Si3N4

Si3N4

SU-8

SU -8

Si3N4

Coventor

MEMS

Coventor

Coventor

Coventor

Coventor

][

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
11

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ji
ae

ee
.c

om
 o

n 
20

26
-0

6-
17

 ]
 

                               5 / 8

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.11.1
http://jiaeee.com/article-1-648-fa.html


Jo
ur

na
l o

f 
Ir

an
ia

n 
A

ss
oc

ia
tio

n 
of

 E
le

ct
ri

ca
l a

nd
 E

le
ct

ro
ni

cs
 E

ng
in

ee
rs

 -
V

ol
.1

5-
N

o.
2-

Su
m

m
er

20
18

SU-82010

SU-8

DIRE

ShipleySU-8 2010

SU-8

SU-8 2002

SU-8 2002

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
11

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ji
ae

ee
.c

om
 o

n 
20

26
-0

6-
17

 ]
 

                               6 / 8

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.11.1
http://jiaeee.com/article-1-648-fa.html


Journal of Iranian A
ssociation of E

lectrical and E
lectronics E

ngineers -V
ol.15-

N
o.2-Sum

m
er2018

 
    

mmmm

 

mmmm 

mmmmsu-8 

[1]
method of the micro mirror array, and floating display device 

application US 15/205,754. 2017.
[2] Bai, Y., Design, Fabrication, and Characterization of 

a 2-D SOI MEMS Micromirror with Sidewall Electrodes for 
Confocal MACROscope Im
University of Waterloo,  2010.

[3]  Jia, K., Development and application  of high fill 
factor, small footprint MEMS micromirrors and micromirrors 

. PhD thesis, university of Florida, 2009. 
[4] Kanno, I., Kunisawa, T., Suzuki, T., Kotera, H., 

Development of Deformable Mirror Composed of 
Piezoelectric Thin Films for Adaptive Optics . IEEE journal of 
selected topics in quantum electronics. vol.13,pp. 155-
161,2007. 

[5]  Friese, Ch.,  Zappe, H., Deformable Adaptive 
Optical Mirrors". Microelectromechanichal system, vol.17, 
pp.11-19, 2008. 

[6] Zhu, G., Lévine, J., Praly, L., Peter, Y., Flatness-
Based Control of Electrostatically Actuated MEMS With 

 Journal 
of microelectromechanichal system, vol.15,2006. 

[7] Suzuki, J., Onishi, Y., Terao, K., Takao, H., 
-

dimensional scanning micro-mirror utilizing magnetic polymer 
Japanese Journal of Applied Physics, vol. 55, pp. 

6S1-06GP01, 2016.
[8] Metwally, K.,  Robert , L., -8-based rapid tooling 

-283,2011. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
11

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ji
ae

ee
.c

om
 o

n 
20

26
-0

6-
17

 ]
 

                               7 / 8

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.11.1
http://jiaeee.com/article-1-648-fa.html


Jo
ur

na
l o

f 
Ir

an
ia

n 
A

ss
oc

ia
tio

n 
of

 E
le

ct
ri

ca
l a

nd
 E

le
ct

ro
ni

cs
 E

ng
in

ee
rs

 -
V

ol
.1

5-
N

o.
2-

Su
m

m
er

20
18

[9] Tyng-Yow,  Ch., , Chen, W.E., -Stroke 
MEMS Deformable Mirror Fabricated by Low-Stress 

ters 
,vol.20,pp.830-832, 2008. 

[10] Towghian, Sh., -Stroke Electrostatic Micro-

Canada, 2010 . 
[11] www.michrochem.com, Jan. 2013.02.12. 
[12]  Piyabongkarn, D.,  Sun, Y., Rajamani, R., Sezen, A., 

-145,2005. 
[13] Edwards, J.M., Modeling and feedback control of a 

MEMS electrostatic actuator , PhD thesis ,Cleveland State 
University, 2008 . 

[14] Bao M., Analysis and Design Principles of MEMS 

[15] Hu, F,. Tang, Y., Qian, Y., 
Optik, 

vol.123,pp.387-390, 2012. 
[16] Sasaki, T., Hane, K., Initial deflection of silicon-on-

insulator thin membrane micro-mirror and fabrication of 
varifocal mirror
pp.516-522, 2011. 

[17] Hu, F., Yao, J., Qiu, Ch., Ren, H., A MEMS 
micromirror driven by electrostatic force Journal of 
Electrostatics, vol.68,pp.237-242, 2010. 

[18] Friese, Ch., Wissmann, M., -based 
membrane mirrors for micro- -
672, 2003. 

[19] Lianto, P., Yu,  Sh., Wu, J., Thompsonad, V., 
Vertical etching with isolated catalysts in metal-assisted 

chemicaletching of 
pp . 1-8, 2012. 

[20] Shamsi, A.,  Amiri, A., 
embossing of microstructures on PMMA by SU-8

, vol.20, pp. 1925-31, 2014. 
[21] Gupta, A., kumar, S., brane Mirror 

, vol.59, 
pp.590, 2009. 

[22] Kurczynski, P., Dyson, H., 
measurement of low-stress membrane mirrors for adaptive 

.applied optics, vol.43, pp. 3573-80, 2004. 

                                                
1 Adaptive optic system
2 incident wavefront
3 ophthalmology
4 Microelectromechanical
5 Fill factor
6 Parallel plate
7 Spin coating
8 DRIE
9 Bonding
10 Pull in
11 Kirchhoffs plate theory
12

13 silicon-on-insulator
14 Thermal evaporation deposition
15 Post Bake

                                                                              
16 Developer
17 Adhesion Bonding
18 AFM
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