
 1

��������	
����������

���������	
��������������

�����

��������	

��������������	

�����
�� 
� �� 

� �� ��	

����� !				"#$%&'(%)*+,	

wttsen@mail.ncku.edu.tw 

�

�������

�

�������	
������

������������������

 !"#$���%��&'()*+�

(CMP),-./0123 456789

:;�<=>?�����(IMD). CMP

*+�@A4�BCDEF CMP ,-G

H*+�@A3IJ� <=��KLM

NO� CMPJPLQ.L�@A� R

STU%M()V�WX�.YZ3�

�

��	[��&'()*+�\����\

]^�_,-�

�

Abstract 

 

During the course of this work, 

physical and chemical characteristics of oxide 

and nitride dielectric thin films were analyzed, 

and their correlation with CMP behavior 

were established. The results were 

implemented into the planarization process 

for inter-metal dielectric (IMD) and shallow 

trench isolation (STI). In addition, a 

physics-based mechanical model was 

constructed to calculate the pressure 

distribution induced by thin film stress. This 

model was applied successfully to the 

prediction of CMP removal rate and 

within-wafer non-uniformity (WIWNU) 

during polishing. 

 

Keywords: Chemical-mechanical polish 

planarization (CMP), dielectric thin 

films, ULSI process. 
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TEOS T1 T2 T3 T4 T5 

Stress (MPa) 386 330 205 38 -44 

Density 2.27 2.27 2.26 2.23 2.16 

R/R(nm/min) 185.6 218.7 245.6 261.7 333.1 

 E/R(nm/min) 273.3 301.1 332.1 433.9 898.9 
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 SIN1 SIN2 SIN3 SIN4 SIN5 

RI 2.28 2.06 1.96 1.90 1.89 

E/R (nm/min) 400.4 239.4 232.8 230.4 188.4 

R/R (nm/min) 211.9 165.8 119.7 99.7 80.0 

Density (g/cm
-3
) 1.94 2.45 2.52 2.73 3.04 



 3

Si-H (E22*cm
-3
) 1.48 1.39 0.87 0.05 0.00 

N-H (E22*cm
-
3) 0.27 0.39 0.66 1.21 1.43 

Bonding Ratio 

(Si-H/N-H) 
5.48 3.58 1.32 4.05 1.54 

Total-H(E22*cm-3) 1.76 1.78 1.54 1.36 1.43 

Stress (MPa) 490 64 -290 -940 -980 
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