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Fig. 2.1 Schematic diagram of the STS ICP 
 
 
 

 

 
 

Fig. 2.2 Mechanism for plasma reaction 
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Fig .2.3 Dry etching in F-based gases and plasmas  

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
Fig. 2.4 Etching rates of SiNx and SiOx, and selectivity as a function of Ar 
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Fig. 2.5 Etching rates of SiNx and SiOx, and selectivity as a function of 
chamber pressure 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2.6 Etching rates of SiNx and SiOx, and selectivity as a function of 
RF power 
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Fig. 2.7 Etching rates of SiNx and SiOx, and selectivity as a function of 
ICP power 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2.8 Etching rates of SiNx and SiOx 

40 60 80 100 120 140 160 180
0

5

10

15

20

25

30

35

40

45

50

55

 

 SiNx
 selectivity
 SiO2

 ICP power (mTorr)

Et
ch

 ra
te

 (A
/s

)

0

5

10

15

20

 

SF6=10sccm
RF=50W
p=15mTorr

Se
le

ct
iv

ity
 o

f S
iN

x/S
iO

2

15 20 25 30 35
0

300

600

900

1200

1500
SF6=10 sccm
ICP=50W,RF=50W
p=15mTorr

Et
ch

 d
ep

th
 (A

)

Etch time (sec)

 SiNx
 SiO2

Selectivity=16 



 27

 
 
 
 
 
 

 
 
 
 
 
 

 
 

Fig. 2.9 Surface roughness without plasma treatment 
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Ra=1.40nm 
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Fig. 2.10 Surface roughness with plasma treatment 
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Without plasma treatment 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

With plasma treatment 
 
 
 

Fig. 2.11 Breakdown voltage with and without plasma treatments 
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