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Fig.3  XRD patterns of AlO

x

N

y 

films deposited at different N

2

/O

2

 

ratios 

 

D	ùC���bJKL��D�	�ME§b�-

8�¤®i�"£? 

� 4 �Û�56���23�� !��T�e

Ná?56���	23�� !��T�e��?

��23�� !|}õö�~����	�T�e

�O	zF��� AlO

x

N

y

23
�afPQ�?)2

3�faUe�R� !�S�

[13]

)*{ 

N ε=

                               

(3) 

�4	N�R� !	�ReT

ε

����faUe? 

R� !Ì� !��T�eS����

[13]

{ 

iN n k= −

                             

(4) 

�4	N�R� !	n�� !	k��T�e? 

jEafP��	�4 k�O	U

=n ε

? 

�4faUe@�VÌW!�S����Xú

e	����

[14]

{ 

e i c

1ε ε ε ε= + ∆ + ∆ + ∆

                    (5) 

�4	∆ε

e

�ab&-Y��ZC	∆ε

i

��b&-Y

��ZC	∆ε

c

�[6Y��ZC? 

jE[6Y��ZC	)Etb\�:	�g[

6Y�-.1Vtb]8	jETW¡10

13

~10

15

¢�

^Üa_	[6Y�`Û�a_�Ü�	[6Y�j

faUe�ZC©��O?�b&-Y��Í`Û�

TW�^Üa_Ü��a0bc�d	¨��b&-

Y�jfaUe�ZCA)*ef?ab\��	g

lmTW�^Üa_4	ab&-Y�A�`�a_

�Ü�?¨h	TW����	faUe�ZCi.

jkEab&-Y�? 

+,Èlm�b�ñ	=nab@)P��o�

ÌiC�§b¡ptb¢q�m�Â?m^Üa_4	

r�st[uv8?)h	�<ab&-Y�#Ð4

ε(ω)�S���

[15]

{ 

2

0

2 2

e 0

e 1

( )

i

N

m

ε ω ε

ω ω ωγ

= +

− +

              

(6) 

�4	

γ

�[u�e	N�abew	m

e

�abP:	

ω

0

�ab��XW!? 

ω

0

@ùxabY�\��W!?m�4(6) m

e

ω

2

0

i9EP�Ue	rìyabP��o�'(?me

fz{¡�T�e�O¢��	�	ε ù�E ω

0

?|

zFP�Ue}:	g�o}'	���faUe}

�	A~@� !}�?+,*�t�)*	|}2

3��#Ð456����	23469:~�	2

34� Al–O D~#?)E Al–O D�D�:E Al–N

D	¨h�#� Al–O Djaba0s�'��o	

�*23�� !|}56�������? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  ����� AlO

x

N

y

��	
�� 

Fig.4  Optical constants of the as-deposited and annealed films: 

(a) refractive index and (b) extinction coefficient 
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Abstract: The effects of nitrogen-oxygen ratio on composition, microstructure and optical properties of AlO

x

N

y

 films deposited by ion 

beam assisted deposition (IBAD) were investigated by XPS, XRD and spectroscopic ellipsometry. The results show that with the ratio of 

nitrogen to oxygen decreasing, the content of nitrogen in the films decreases, whereas, the content of oxygen in the films increases; at the 

same time, the amorphous phase in the films transfer to AlON phase. The zero value for extinction coefficient of the films indicates the 

deposited films are dielectric materials. And the refractive index of films within the whole wavelength range decreases with decreasing the 

ratio of nitrogen to oxygen. With the ratio of nitrogen to oxygen decreasing, the increase of Al-O bond in the AlO

x

N

y

 films leads to the 

decrease of refractive index.  
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 films; nitrogen-oxygen ratio; IBAD(ion beam assisted deposition); refractive index; extinction coefficient 
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