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Introduction: 
 
The body of this paper will go into details of the process control standards developed in 
the Nanofab for Oxide and Nitride deposition on the Trion Orion PECVD.  The 
procedure is outlined as well as details on the appropriate properties of standard test 
wafer film.  The important properties being deposition rate and uniformity of deposition, 
intrinsic stress and the uniformity of the stress across the wafer, as well as index of 
refraction. 
 
Procedure: 
 
Process control can be performed on the PECVD at anytime to check and confirm that 
the Oxide and Nitride processes are performing to satisfaction.  This requires running the 
standard test wafer (Appendix A) and checking to see that the results are within 
tolerance.  The PECVD should be properly conditioned using the appropriate 
conditioning recipe; OX-COND for oxide and NI-COND for nitride.  For oxide the 
standard recipe (Appendix B) should be run for 200 seconds.  For nitride the standard 
recipe (Appendix B) should be run for 400 seconds.  The wafer should come out looking 
uniform in colour and should not have a showerhead pattern visible in the wafer.  The 
chamber itself should have a uniform film in it with no signs of flaking on the lid or 
showerhead.  If the showerhead is flaking a long clean (7200 second) should be run on 
the system and then a new test wafer run.  If flaking is seen again this could suggest a 
problem with the chamber and maintenance may need to be performed. The processed 
test wafer can then be analyzed to determine the quality of the deposition, which is 
documented under the section wafer testing.   
 
Wafer Testing: 
 
The test wafer should be good to the eye looking uniform in colour and with no serious 
signs of a showerhead pattern.  The stress of the wafer should be measured on the Flexus 
and the index of refraction checked on the VASE using a Cuachy model and taking the 
An of the model to be the index.  The thickness and uniformity should be checked on the 
Filmeterics using a 5mm edge exclusion and 25 point polar coordinate scan.  The results 
should compare to the numbers shown in Table 1.   
 
 Oxide Nitride 
Deposition time 200 seconds 400 seconds 
Average Thickness 210 nm (5 mm exclusion) 225 nm (5 mm exclusion)
Thickness Standard Deviation 13 12 
Average Stress 310 MPa Compressive 500 MPa Compressive 
Stress Standard Deviation 34 36 
Index of Refraction 1.469 1.851 

Table 1: Results from wafers 
 



For deposition thickness a variance of ± 10 nm is acceptable but the standard deviation 
should always be less than 15.  Stress can vary a lot from run to run.  For oxide look for a 
stress between 250 and 400 MPA compressive and a standard deviation less than 40.  For 
Nitride look for a stress between 450 and 600 with the standard deviation being lower 
than 40 as well.  Index of refraction should match when rounded to 3 decimal places. But 
must match when rounded to 2 decimal places.   
 



Appendix A 
 
Standard wafer preparation 
 
The standard test wafer is a 4” coin rolled wafer. 
Preparation of the wafer is as follows: 

• 2:1 piranha for 2 hours  
• BOE for half an hour 

 
The contour of the wafer should be checked every 15° on the Flexus and the data saved 
for later stress analysis.  Wafers can be left to sit for months without problem until 
needed. 
 



Appendix B 
 
Standard Recipes 
 
Oxide 
Pressure  1015 mTorr 
Temperature  300 °C 
TEOS   100 sccm 
O2   85 sccm 
RF Power  60 W 
 
 
 
Nitride 
Pressure  500 mTorr 
Temperature  300 °C 
DES   5 sccm (depending on the MFC may read 25) 
NH3   40 sccm 
N2   55 sccm 
RF Power  40 W 
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