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From the point of stabilizing the pH value of the polishing slurry, the pH value of the polishing slurry was adjusted
and stabilized in the range of 11.0-12.0 by setting different proportions of organic base, pH buffer and pH stabilizer with
the domestic nano-silica hydrosol as the abrasive. The polishing experiments of 2 inch silicon substrate wafer were carried
out under the optimum polishing parameters. The changes of pH value and polishing rate of polishing slurry with the
circulating time of polishing slurry at different proportions were studied. By comparing the experimental results, the
effects of various components in the polishing process and their effects on the polishing effect were analyzed, and the best
proportioning formula was obtained to optimize the polishing slurry.

By setting up comparative experiments, the effects of mass fraction of organic base and pH buffer, usage and pH
stabilizer on polishing rate and service life of polishing slurry were investigated. The surface roughness of the polished
silicon substrate wafer was measured. The results showed that: The function of the pH buffer was to generate an equal
amount of conjugated acid and base to stabilize the pH of the polishing slurry system to a certain range. However, a large
number of pH buffers could destroy the original chemical stability of the colloid system, such as coagulation and
crystallization. A large number of organic base could continuously provide OH ™ for the system, the rate of chemical
reaction was increased, and the products of organic base reacting with the surface of silicon substrate wafer were
macromolecules, which were easy to detach from the reaction surface and accelerate the mechanical removal process. In
addition, the chemical etching effect after organic base infiltration was weak, which could protect the crystal circle
depression of the silicon substrate wafer. The combination of organic base and pH buffer could ensure that the pH value of
polishing slurry did not decrease rapidly and effectively avoid the formation of plough groove structure. The hydrolysis of
pH stabilizer was weakly alkaline, which could work together with the pH buffer to ensure the pH stability, and its
hydrolysis by-product was H,CO;. It could overcome the disadvantage of excessive pH buffer to cause the agglutination
of silica hydrosol and ensure the full mechanical action of silica hydrosol abrasives and the raised surface of silicon
substrate wafer.

For the polishing slurry optimized for silicon substrate wafer, the polishing rate reached 0.804 wm/min, the service life was
prolonged by 114.29%, and the surface roughness of the polished silicon substrate wafer was as low as 0.156 nm. The optimum
proportion of polishing slurry is: organic base 1.0wt.% and pH buffer 1.1wt.%. pH stabilizer can be added to adjust and stabilize
the pH value. The polishing rate, service life of polishing slurry and surface roughness are all improved greatly.

KEY WORDS: polishing slurry; silica hydrosol; organic base; pH buffer; pH stabilizer; polishing rate; service life of polishing

slurry; surface roughness
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Tab.1 Effects of different proportions of organic base and pH buffer on polishing slurry
Mass fraction Mass fraction  pH value pH value of pH value of pH value of Maximum Average
of organic of pH adjusted by initial polishing diluted polishing slurry after polishing rate/ polishing rate/
base/% buffer/%  inorganic base slurry polishing slurry  polishing for 1 h (um-min ") (um-min ")
3.0 1.0 11.43 11.34 10.54 9.78 0.891 0.771
2.0 1.0 11.42 11.32 10.55 9.81 0.783 0.654
1.0 1.1 11.45 11.11 10.53 9.53 0.709 0.676
1.0 2.0 11.45 10.76 10.15 9.31 0.672 0.603
10 3.0 11.42 10.63 10,43 Viscosity of polishing slurry increases significantly

and gelation occurs
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Tab.2 Effect of the amount of organic base and pH buffer on polishing slurry

Mass fraction Mass fraction  pH value pH value of pH value of pH value of Maximum Average
of organic of pH adjusted by initial polishing diluted polishing polishing slurry after ~ polishing polishing
base/% buffer/%  inorganic base slurry slurry polishing for 1 h  rate/(um-min™") rate/(um-min ")
0.66 0.60 11.41 11.05 10.37 9.31 0.577 0.531
1.00 1.10 11.45 11.11 10.53 9.53 0.709 0.676
1.98 0.66 11.43 11.39 10.54 9.65 0.795 0.747
& 3 pH TRTE X i ¢ i B9 % 0
Tab.3 Effect of pH stabilizer on polishing slurry
Whether to pH value pH value of pH value of pH value of polishing Maximum Average
add pH adjusted by initial polishing diluted polishing slurry after polishing rate/ polishing
stabilizer inorganic base slurry slurry polishing for 1 h (um'min™")  rate/(um-min~")
No pH stabilizer 11.45 11.11 10.53 9.53 0.709 0.676
Add pH stabilizer 11.45 11.24 11.10 10.54 0.804 0.738
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Tab.4 Proportion of polishing slurry

Mass fraction of Mass fraction of

Scheme organic base/% pH buffer/% pH stabilizer
I 0.66 0.60 No
I 1.98 0.66 No
Il| 1.0 1.1 No
v 0.66 0.60 Add
\Y 1.98 0.66 Add
Vi 1.0 1.1 Add
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