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A Study on Microroughness of Silicon Surface induced by APM cleaning
and Electrical Properties of Si/SiO, system
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Abstract

The purity of wafer surface is an essential requisite for the successful fabrication of VLSI silicon cir-
cuits. In the cleaning step, the RCA or APM(NH,OH/H,0,/H,0) cleaning method has been used. The
APM cleaning process for bare wafer can affect the state of wafer surfaces. It can cause the degenera-
tion of gate oxide layer.

For the investigation of this problem, we measured the microroughness of silicon wafer surface using
the atomic force microscope(AFM) and interface trap density(D,) of Si/Si0O, system using the C-V
method. The microroughness and D, are in the range of 1.1~16A and 0.89~1.98 x10"[em eV '], respec-
tively. Both measurements are increased proportionally to the number of cleaning times, Leakage cur-
rent is in the range of 1 x10"~5x10°[A] depending upon the number of cleaning times, Especially, we
notice that additional APM cleaning increases the leakage current in the order of hundred times com-
pared to that of one time cleaning under 10[V] gate voltage. The electrical breakdown field using the
breakdown voltage obtained by I-V method is in the range of 6~14[MV/em]. This measure decrcased
proportionally to the number of cleaning times. This increment of leakage current by additional APM
cleaning results in the 0.8% decrement of yield.

To avoid the yield drop due to the high leakage current, we suggest that the content ratio of APM
cleaning solution is to be at 0.2:1:10 and the cool DI water rinsing should be followed after cleaning
step. However, additional cleaning process should be applied carefully to avoid the leakage current failure
even in the optimized APM cleaning process,
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