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Fig.1  RF power versus deposition rate 
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Fig.2  Ar flow rate versus deposition rate 
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Fig.3  Sputtering pressure versus deposition rate 
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Fig.4  Area of Si versus deposition rate 
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Fig.5  XPS spectra of HfSi
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Fig.6  XRD patterns of HfSi

x

O

y

 (a) and HfO

2

 (b) at different  

substrate temperatures on the structure of HfO

2

 

 

2.3.2  ����� HfSi

x

O

y

� HfO

2

��	
�� 

Krsp�X¸�����¢'(R!¤¥��Í

�}~¦§¸HfSi

x

O

y

NHfO

2

��6ï}~�X�2 7af

7buÅÆ9:pR9¨�HfSi

x

O

y

NHfO

2

����Q�

Z}~|� XRD2��;Ö<�!«¬� HfSi

x

O

y

��

1����¢!� 800 �}~|UúLM����¢�

l«¬� HfO

2

��+@1����¢!� 400 �}~

|!HfO

2

��^����¢£w|������Ä��

���2�7B!HfO

2

��Kp�X��^tI0�

�7!x��{7I0��^(

111

)f(111)�s�7

¸ÈZ**!vw��^(

111

)���ÎIf!QR

(011)f(200)f(220)Í�s7¸ÈZO*!���Ñ�

�!øw��^����¢�����z
�`øw!

K HfO

2

��^�� SiS����ZÑÒ×D� 

_���¸Bçgøw HfO

2

^�� Si 9¨�

HfSi

x

O

y

���py�:ÑÒw| ¡�̧ >ì¢�£

¤n#x�¥
�v§��rs�h1u_` Si

����0c Si¦On!l Si¦On�uK§¨��

�

[12]

�K�rs���u_` Si ���i�c HfO

2

�©de� �!HfSi

x

O

y

��Kp�X��^!�þ

I0��7!lu��0ª¦7��	!_`ª¦7

����ZB��7�DÑ]!b1 1000 �

[15]

�;

> HfSi

x

O

y

���py�:ÑÒw| ¡� 

1000     800     600     400     200     0 

Binding Energy/eV 

10

9

8

7

6

5

4

3

2

1

0

I
n

t
e
n

s
i
t
y

/
�

1
0

3

 
c
o

u
n

t
 

–
O

K
W

 

–
O

1
s
 

 

–
H

f
4

p
1

 

–
H

f
4

p
3

 

–
H

f
4

d

3

 
–

H
f
4

d

5

 

 

–
S

i
2

s

 

–
S

i
2

p

 

–
H

f
 
4

f
 
O

2
s

 

20     40     60     80    100 

I
n

t
e
n

s
i
t
y

/
a
.
u

.

 

a 

300 } 

200 } 

100 } 

RT 

20     40     60     80    100 

2θ/(º) 

I
n

t
e
n

s
i
t
y

/
a
.
u

.

 

b 

300 } 

RT 

200 } 

100 } 

(111) 

(111) 

(220) 

(220) 

(011) 



�2042�                                          ���������                                           � 38� 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 7  ��QRwxI HfSi

x

O

y

 (a)P HfO

2

 (b) XRD�� 
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Preparation and Structure of HfSi
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Thin Film for High K Gate Dielectrics 

 

Shen Yaming, Liu Zhengtang, Feng Liping, Liu Lu, Xu Bing 

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China) 

 

Abstract: HfSi

x

O

y

 thin film has been prepared by using radiation frequency (RF) magnetron sputtering. The influence of process 

parameters on the deposition rate of HfSi

x

O

y

 film was studied systematically. The structures of as-deposited HfO

2

 and HfSi

x

O

y

 films have 

been investigated, and analyzed for the films after annealing. The results show that the deposition rate of HfSi

x

O

y

 film increases with the 

increase of RF power, Ar gas flow and area of Si, while decreases with the increase of sputtering pressure. The results of structure analysis 

show that the as-deposited HfO

2

 and HfSi

x

O

y

 films deposited at room temperature are amorphous. With the substrate temperature 

increasing, the HfO

2

 film crystallizes but HfSi

x

O

y

 film is still amorphous. The HfSi

x

O

y

 film remains amorphous after annealing at 800&} 

but HfO

2

 thin film crystallizes obviously after annealing at 400&}. It indicates that the thermal stability of HfSi

x

O

y

 thin film is better than 

that of HfO

2

 film. 

Key words: high K gate dielectric; HfSi

x
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y

 thin film; RF magnetron reactive sputtering; deposition rate 
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