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Optical measurement of semiconductor layer 

Pedram Rezaee Sirous, Saeed Batebi 

Dept. of Physics, Faculty of Basic Sciences, University of Guilan, Rasht, Iran 

Abstract- One of the requirements of research in the field of Nanotechnology is making and developing 

equipment for observing and measuring. In this study, a non-contact optical system is designed and made 

for measurement of semiconductor layer thickness. A red laser with a 632.8 nm wavelength (power of 2 

mW), a proper optical design and arrangement of Fabry Perot interferormeter are used for interference 

fringes. As the thickness of semiconductor layer varies, the fringe spherical interference constantly changes 

as well. Then, the thickness of layers can be gauged by counting the lines. The variations are measured 

through several methods by a suitable optical set up, forming spherical lines, designing integrated circuit 

and using artificial intelligence. Meanwhile, the measurement methods were investigated. Finally, the best 

result and minimum measurement of 600 nm was recorded using image and video analysis by MATLAB 

program and utilizing photodiode Tsl 250.  

 

Keywords: : Optical microscope; Fabry Perot interferometer; measurement of semiconductor layer 

 [
 D

ow
nl

oa
de

d 
fr

om
 o

ps
i.i

r 
on

 2
02

6-
02

-1
6 

] 

                               1 / 3

http://opsi.ir/article-1-2506-fa.html


�������. ����123 �(� 4���50) 6�7��- 6 &�!: 1400 –  ����>� � �?�7 ��$@��A� ��1@����B@C! ��CD  

٤٧ 

���� 0"��Z �� �=�+. 2��$ ���! �� �M �!� ��W4�� /http://opsi.ir ���# 0!�4!� J#�@. 

1- ���E�  

$����
 � !�" �#���) $�&  ... � �	��4
 �$��� �W	
 ����� %� 3��� �%���� � ��&�
. $�&���#� � !�" � �'�! �# %�	� �) $�	�0��
� ��) 

0. ��/
# -�+	+,".��� [��!���	. \���� �O#�� 2�� ���&  2�� �� $��,. 8+� $��� [��!���	. �" �4
�� 0/"� $��	� [��!���	. %� 3��

 .����� ��U� �# �� -�+	+," \������#�M $��# $�4.���� �@� �# �.�:; $�	� �%����( �	]� 0���4. $�&�0�	4�� $�& 3�	
 0��
�  �/	� -� O@

�$��& ��(�^%�� $�& ?��! � 0�	��4
 -(L���#�.���� 0���5# �	/&� $�	���' $�&  _!�" `O! J��45�" � �.�:; ����L �!�#

���4!�0. ��T�� 0���4. $�&���� �8&�9� ���� �� ��M J	U5" ��]�. �# �.� ���4!� %� ���*4!� ���@ ?�W+4!� ���. �4
	# ���! � 2���L $�&

0.��	�]1[# .[��!���	. d�& 2�� $��[�4! �# $��� $�&J'��" %� ���*4!� .����� ��)� S�4:. $�& $��# 0W!��. ��.�	H ��� ��#�
 K�!

]�!� �.�:; $�	� �%����2e�:4�� � 06��7 �# 2	# 2�� �� .[�%���� ���#� �@� � �/	@ ����! S�4:. $�& ��O# .��# �&��' -��*4. $�	�

 ��� -�� �H�& ?�f.  �&0. �"�,. _' �& � ��� �4
	# ���
.��� 0. �4/M �& ���
 2	# $ ��Z�
 �.����� �%���� \�;�. 2�� � �� $�	�

�:!0. �"���,. � �"]��M3.[  

2- G��A� ��H��  

 J��  0�'��" $�&���
 045 ��# ��4#� $�	� �%���� $��#���	� . >�. ?�7 �# �.�@ ��	= �� %� ���*4! � �#632,8 ��")$�4.���� �2 0�	. (-�� �

��� $�#�
 0T�! J'��" %� ���*4!� �# � 0�	4�� ��.�	H 06��7  ��T�� (�&���
)$��M R�O'���� .  

2-1 .8��.%L ��.�	H  

0. ��	H ��� $�#�
 K�! J'��" ?�Z� �# g#�O. 8&�9� � 8��.%L 2�� h�!� �]� ���. ��( �	 @�. � ��� i:
. JZ��
 �		N" �# .���

 $��#�%����.�!� ��� �WX S�4:. K��4� $�	�  

 

 J��1( 8&�9� ��.�	H 

0. �		N" �4jjj!�	� ��O# $��M R�O' $��& �/	� ��( �.�:jjj; �		N" �# ?�6 Q�� �� %� %� R�O' 2�� -��		N" $�	� �%���� $��# .���M

 ���*4!� $���P" � 0���4�=��!� ���.  

2-2 .K��4�  

  �����4
 � 05 ��� �.���# J#�@ 0���4�=� ���. �� 06��7 �# ?�� Q�� ��$�	� �%���� �! � ���  ��T�� -��		N" %� ���*4! � �# ��� Q�� �� .

 0�'��" R�O' Q��/�  �# ���@� I�4. �.���# �� ����� � ���P " J	�," 345 	!������ $�� �# �&���
 ?�� Q�� �� . �# �&�����4
 �M $�

P� �L $��0. J	�
" ���45& I ���*4!� �&���
 -��		N" %� �#��M �����' � J��W" $��# 3& ��
��/� �� %� .����!� ��� %� 2	# 2�� �� .

 �����4
 S�4:. ?�. ��Tsl1401 �Tsl 250 ���*4! � ��.  ��5 �!  �MTsl 250 .�% 3@� �� $�4U# K��4�  ���� $���# �&���
 ��� Q�� �� �

 [
 D

ow
nl

oa
de

d 
fr

om
 o

ps
i.i

r 
on

 2
02

6-
02

-1
6 

] 

                               2 / 3

http://opsi.ir/article-1-2506-fa.html


�������. ����123 �(� 4���50) 6�7��- 6 &�!: 1400 –  ����>� � �?�7 ��$@��A� ��1@����B@C! ��CD  

٤٨ 

���� 0"��Z �� �=�+. 2��$ ���! �� �M �!� ��W4�� /http://opsi.ir ���# 0!�4!� J#�@. 

 �� _!�" � ��� J	�
"0. $����#���P" �&���
 -��		N" %� 2	#���.���  0. 0!��# S�4:. �=�6 �! �� �� Q�� �����.  ?�� �=�6 ��

0. �		N" �45 &L ��O# 0�'��" $�& ���
�����/� ���
 ��� Q�� ��0. �		N" ?�/ . ���!  �# 0�'��" $�&�����/� ���
 ��!  �=�6 �� � �# �&

0. �		N" (�# ���!.����/�  �#���
 Q��/�  $�O' �Z �� $��� ��5 �!  %� ���*4! � I	"�" �# 0�'��" $�&9 �21  �150 .�! � �Z ��  �# �

 I	"�" �# �& ���
 Q��/� $�O' �Z�� ���P" Q%���� Q�� %� ���*4!�12�4  �25 .�!� �Z��  

2-3 .�T	4�$�	�  

 �%���� � Q��/� �,Z ����� � ���P" J	�," Q��$�4U# $�	� �! Q�� �# �W5�$��� ��5  �� .���� 2�� Q�� ��4#� �� %� $����# ���P"

���
 �&0. -��jjZ ��	� � �# �)�" �# 34����=�$�& �.���# �� ��jj� �4jj���I�4. $ 0. Q��/jj� �&���
.���jj� Q�� 2�� �� ��O�	/&  ���.�

��	U#�O' ����!� J@��6 � $%�! �	� 0. �5	..���# 34����=� %� ��� �4��� $�& ����� J	�," $��# 2�� ����M 0. �# �&���� dn6 �# ���"

Q��S�4:. $�& %� 3�� .��# ��� e�" I� ��M 34����=� %� ���*4!� � ���P" %� 24
�� h�� . ����
  

 

J��2$�� �# �����4
 �	 @�. �(_!�) �����4
 $�� $�	� 0�'��" $�&���
 ���@ �(�!�� �/!)��� �4'�! 0���4�=����. ���P" ( # ����(oH �/!)��	= 8#�" ���  

 

 

                          J��3( �M -��)��
0 � Q%��������      �&���
 $��# ��� ��T��            J��4 (�4
	# p�;� $��# -��		N" � ��� J	��
" $�&���
 

KL��� 

١. ��
 0�'��" $ ��(�� �'�! � 06��7- ��H ��W� $��U� �# ���4�=� $� .0�	4�� 0T�! �.�:; 345	! %� ���*4!� �# ����� r�!��
 $ ��45� �� 0��+=� J	5���" Q�� �# �4.����

��U*Z� .2	56 ,��	�#�%  ,��U*Z� ���
��� :1386.  

2. KLAUS BETZLER, FACHBEREICH PHYSIK" Fabry-Perot Interferometer"  , UNIVERSITAT  OSNABRUCK, ٢٠١٢ 
3. Ismail, Nur Izzati, et al ,"Resolution Improvement in Fabry-Perot Displacement Sensor Based on Fringe Counting Method 

",TELKOMNIKA (Telecommunication Computing Electronics and Control) , (٢٠١۴) 

 [
 D

ow
nl

oa
de

d 
fr

om
 o

ps
i.i

r 
on

 2
02

6-
02

-1
6 

] 

Powered by TCPDF (www.tcpdf.org)

                               3 / 3

http://opsi.ir/article-1-2506-fa.html
http://www.tcpdf.org

