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A Study on Characteristics of STI CMP according to
Polishing Time Correlation Equation
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Abstract

As device geometry designed for high performance CMOS technology continues to scale down, shallow
trench isolation(STI) becomes attractive because it offers improved isolation between devices compared to
conventional LOCOS-type isolation techniques, Recently, chemical mechanical polishing(CMP) has been
intensively studied to planarize trench surface, This article documented the control of oxide removal
amounts on the STI patterned wafer with the relationship of removal thicknesses between patterned and
blanket (non-patterned) wafers, We produced a equation of polishing time correlation between blanket
wafer and STI patterned wafer by these results, And we could apply the removal time calculated in
blanket wafer to that of patterned wafer, which the post CMP thickness was accurately controlled by
this calculated removal time. Meanwhile, it is confirmed that polishing time had concern W1th plananza-
tion. And the increase of step hexght by dxshmg could be 1gnored
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Fig. 1. The variation of thickness with
increasing polishing time in 16 KA
blanket wafer.
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Fig. 2. The reduction of field oxide thick-
ness as & function of polishing
time in STI pattern wafer,
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Fig. 3. The reduction of moat nitride thick-
ness as a function of polishing time
in 8TI pattern wafer.
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Fig. 4. The schemetic of the STI reverse
moat pattern.
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Fig. 5. The difference of oxide thickness

between blanket TEOS oxide and
STI pattern wafer.
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(d) Profiling at 60 sec of polishing time.
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(b) Profiling at 20 sec -of polishing time. (e) Profiling at 80 sec of polishing time.
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Fig. 6. The profiling as a function of the
polishing time.

[ B
‘ | R
000 -
< o
f .
£
*ox
e
) [ 100
Polishing time{sec)

a8 7. 4ozl B ©A ¥

Fig. 7. The change of step height as a func-

tion of the polishing time.
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Fig. 8. The crosssectional SEM photograph

before CMP.
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Fig. 9. The crosssectional SEM photograph
after CMP.
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