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Abstract

In this research, nickel oxide (NiO) thin films have been deposited on glass substrates by spray pyrolysis

technique at various rates. The XRD structural analysis indicate the formation of the cubic structure of NiO

films with preferential growth along (111) plane, and the average grain size increases as the spray rate

increases. Also by UV-Vis. spectra we found as the spray rate increases the transmittance and the band gap of

the layers decreases.

11 ,�
���%� #�$� ���!"� ��� ����� �>ISnO2�ZnO�ITO

�#�$� 
���	-� ?�7�H �� J�%� �7; ��D"�������K�.���
 �
� 1��LI������	-�7�.
�72 ���7* �2�
�$�%�
��5 ���I4��� +��
��8� �����%�8�������5����%� ��M7�n���!�4 ��(2 �
���

��!"� &��� ��� 	���NiO��75��75 ��� =��2 �����2 ��,�
=%�4�
�2 +��1�7� �����%�8�����5����%� ��M7�p#�5 �
���7�� G�(�!2+,.���� �
NOP�*eVPOQ�=%4 �-
 ��

����8�� ������.���� R�79 ���	��.��!�;��S2 � �	���	-

�<7* 
�72 
�� �� �T)�2?�����=%� ����5 ���I4+�� �� �<7* ��
1���7T9��!"� 	��1��LI ���� DU� ��7� �� �
�2 ?�7�H ��

������- ���2��"���	-�.���8�7� ��� ��K�����8�� �����!V
�=9�%W�T*� ���
���	-�p-n�<7* �6.
79 �� �� ?���
��
X<�
�" Y=%�ZA[P4\

��,* �7]�2 ����� ���NiO���	���� ?75��75 ��,����
����8������8�� ��U� ���
� ���  �>I ��@CVDB� %[�W^

�E���*�/%�� ����8�� _�8V ���
� ��� �����8�����	-���/%�
=%� ��� �
�$�%�����-����.]Q[`[4�� ��/%� 0�� ?��2 +�� �


=XH=��2��*7" ���
� ��� ?�2� ?7F8� ������5
�%


