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'
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'
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complete SoC

l
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N

1. Attime =0, 9appFBToSubstrate = thicknesssacrificialLayer

|

2. When pressure in the gap is ~1atm, raise the PFB to twice the current gap value,
—» in a Atime ~ timerarefacﬁonGZ. As the volume correspondingly expands to twice the
original value, the pressure in the gap drops to 1/2x 1atm®3, which is the Pgap™".

|

3. Start the DSMC simulation at this point to calculate time pressyreEqualization- The
volume-averaged pressure, avg(pgap). is used as an indicator of the status of
pressure equalization in the gap. For the current set of simulations, an avg(pgap) of
0.98atm is used to signal pressure equalization®4.

|

4. Once pressure has equalized based on the definition above, go back to 2. and

repeat the process until a preset limiting gap value is reached. As the gap is
increased, a suction-ensuring motion plan emerges.

FIG.51
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9500

\

1. Attime =0, 9aPPFBToProduct\Wafer = Initial gap

Y

2. When pressure in the gap is ~1atm, drop the PFB to half of the current gap value,
—»-{  in a Atime ~ timeyarefaction- AS the volume correspondingly contracts to half the
original value, the pressure in the gap increases to 2atm.

|

3. Start the DSMC simulation at this point to calculate “m_epr_essureE ualization- The
volume-averaged pressure, avg(pgap), is used as an indicator of the status of
pressure equalization in the gap. For the current set of simulations, an avg(pgap) of
1.1atm is used to signal pressure equalization.

|

4. Once pressure has equalized based on the definition above, go back to 2. and

repeat the process until a preset limiting gap value is reached.

FIG.55
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Force on piston head = F
(this includes force due to
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