Example 1

Determine the time needed to grow 0.35 pm of oxide on a bare silicon
wafer (i.e. no initial oxide) if the oxidation temperature is 1000°C. The
wafer has (100) orientation. Find the times for both wet and dry

oxidations.

Do the wet case first. The first step is to find the linear and parabolic
coefficients at 1000°C = 1273 K.
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Now calculate the required oxidation time. Note that since there was
no initial oxide, T = 0.
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The wet oxidation should last 51 min, 36 sec.

The dry oxidation time is calculated in a similar manner.
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Example 2

A (100)-oriented silicon wafer has 250 nm of oxide on it. It is run
through a wet oxidation process at a temperature of 1100°C for 60
minutes. What is the oxide thickness at the end of the oxidation?

As in the previous example, we need the linear and parabolic
coefficients first. For a wet oxidation at 1100°C (=1373 K):
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Because there is an initial oxide, we need to include that in the form of
the equivalent time.
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Then we can use the thickness equation to get the final thickness.
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Example 3

A (100) silicon wafer has 0.375 pm of oxide. Determine the time
needed to grow an additional 0.375 pm of oxide using wet oxidation at

temperature of 1050°C. (The wafer will have a total of 0.75 pm of
oxide when finished.)

Find the linear and parabolic coefficients for wet oxidation at 1050°C (=

1323K).
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The time corresponding to the initial oxide is
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Then, the time to grow the extra 0.375 pm is
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Example 4

An initially bare (100) silicon wafer is oxidized in two steps. The first
step uses dry oxidation at 1150°C for 120 min. The second step uses
wet oxidation at 1000°C for 30 min. Find the final thickness of the
oxide.

Find the linear and parabolic coefficients for dry oxidation at 1150°C (=

1423K).
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The oxide thickness at the end of the dry step is
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Now find the coefficients for wet oxidation at 1000°C (=1273K). (Same
as in Example 1.)
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Now find the wet oxidation time corresponding to the thickness grown
in the dry step.
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To finish up, find the final thickness after the wet oxidation step.
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