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Bumped Wafer

Apply/Deposit Wafer
Leve! Underfill

Heat and B-Stage

Dicing of the Wafer
into Individual Die

Assemble Die and
Substrate

<+— Substrate

Simultaneous Solder
Reflow and Cure

FIGURE 1: Current Pre-Applied Assembly Process
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Bumped Wafer

Squeegee at elevated
temperature (Optional)

Heat Wafer (Optional)
and Dispense Wafer
Level Undeffill at
Elevated Temperature

Stencil at Elevated
Temperature
Apply/Deposit Wafer Level Underfill  §

Shim (Optional)
at Elevated Temperature

Cool Down to Room
Temperature and Solidify

B-stage (Optional)

Remove underfill material on solder
and expose bump (Optional)

Dicing of the Wafer
into Individual Die

FIGURE 2: Hot Melt Printing Process and

Removal of Underfill to Expose Bumps
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Deposit underfill on
semiconductor

Induce underfill to
compressible state

Weight or Force

Compliant

Apply compliant
Surface

surface

Apply pressure to
expose bumps

Harden underfill to solid state
and remove compliant
surface

FIGURE 3: Inventive underfill application process
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Solder bal

Wafer

FIGURE 4. Example 1 cross-section,
hot print method
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Solder ball Underfill

Wafer

FIGURE 5. Example 2 cross-section,

hot powder coating method
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Solder ball Underfill

Wafer

FIGURE 6. Example 3 cross-section,

inventive process
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Underfill

FIGURE 7. Example 4 cross section,

inventive process attached to substrate



