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POSITIONING A SUBSTRATE IN A PROCESSING CHAMBER, THE
SUBSTRATE COMPRISING A FIRST SURFACE

1

DEPOSITING A PACKAGING LAYER COMPRISING A POLYMER,
AN EPOXY OR COMBINATIONS THEREOF OVER THE FIRST
SURFACE OF THE SUBSTRATE

204

T~

OPTIONAL: PERFORMING A SOFT-CURE
ON THE PACKAGING LAYER

—— 206

| -—

SETTING THE PROCESSING CHAMBER TO A HARD-CURE
PRESSURE, THE HARD-CURE PRESSURE BEING UNDER
100 MTORR

208

|

DIRECTING A SOURCE OF MICROWAVE RADIATION TOWARD
THE PACKAGING LAYER, THE SOURCE OF MICROWAVE
RADIATION PRODUCING MICROWAVE RADIATION AT A

SELECTED FREQUENCY FROM A FREQUENCY RANGE OF LESS
THAN 7 GHZ

|

DELIVERING THE MICROWAVE RADIATION AT A VARIABLE
FREQUENCY FROM THE SOURCE OF MICROWAVE RADIATION
TO THE PACKAGING LAYER TO HEAT AT LEAST THE PACKAGING
LAYER TO A HARD-CURE TEMPERATURE, THE VARIABLE
FREQUENCY COMPRISING TWO OR MORE FREQUENCIES
SELECTED FROM THE FREQUENCY RANGE OVER A
PERIOD OF TIME

212

!

EVACUATING THE CHAMBER OF VOLATILE COMPOUNDS

214

FIG. 2
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POSITIONING A SUBSTRATE IN A

502
THERMAL PROCESSING CHAMBER AT T~
A DEGAS TEMPERATURE

DIRECTING A VARIABLE FREQUENCY
MICROWAVE RADIATION SOURCE AT T~
THE SUBSTRATE

504

\

DELIVERING MICROWAVE RADIATION TO 506
THE SUBSTRATE AT VARYING FREQUENCIES || ~—

OPTIONAL

TREATING THE SUBSTRATE WITH A PLASMA
COMPRISING AN INERT GAS

—~— 510

! /

REMOVING OXYGEN CONTAINING 508
COMPOUNDS FROM THE CHAMBER T~

FIG. 5
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P

POSITIONING A SUBSTRATE IN A THERMAL 602
"\/
PROCESSING CHAMBER AT A DEGAS TEMPERATURE

FLOWING AN INERT GAS INTO THE PROCESSING 604
CHAMBER T~

!
CREATING A PLASMA COMPRISING THE INERT GAS —__ 006

|
DIRECTING THE PLASMA COMPRISING THE 608
INERT GAS AT THE POLYMER/EPOXY LAYER

REMOVING OXYGEN CONTAINING COMPOUNDS

FROM THE CHAMBER 610

RAISING THE PRESSURE OF INERT GAS IN THE
PROCESSING CHAMBER —~— 612

MAINTAINING THE PRESSURE OF INERT GAS WHILE 614
LOWERING THE TEMPERATURE OF THE SUBSTRATE [ ~—

FIG. 6
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714

/‘ 700

POSITIONING A SUBSTRATE IN A PROCESSING CHAMBER,
THE PROCESSING CHAMBER COMPRISING A COOLING |~ 702
DEVICE

MAINTAINING THE SUBSTRATE AT A TEMPERATURE BELOW 704
A THERMAL DEGAS TEMPERATURE B

|

DIRECTING A VARIABLE FREQUENCY MICROWAVE 706
RADIATION SOURCE TO DELIVER MICROWAVE RADIATION  [™~—
TO THE SUBSTRATE
!
DELIVERING VARIABLE FREQUENCY MICROWAVE RADIATION 708

TO THE SUBSTRATE WHILE MAINTAINING THE TEMPERATURE
OF THE SUBSTRATE BELOW THE THERMAL DEGAS
TEMPERATURE.

|
REMOVING VOLATILE COMPOUNDS FROM THE CHAMBER i —~_ 710

FIG. 7
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/‘ 800

POSITIONING A SUBSTRATE WITH A POLYMER LAYER OR
AN EPOXY LAYER ON A SUBSTRATE SUPPORT IN A —~ 802
PROCESSING CHAMBER

MAINTAINING THE SUBSTRATE AT A TEMPERATURE BELOW 804
A THERMAL DEGAS TEMPERATURE had

|

DIRECTING A VARIABLE FREQUENCY MICROWAVE 806
RADIATION SOURCE TO DELIVER MICROWAVE RADIATION [ ™~—
TO AT LEAST THE POLYMER LAYER OR THE EPOXY LAYER

!
DELIVERING VARIABLE FREQUENCY MICROWAVE RADIATION
TO THE POLYMER LAYER OR THE EPOXY LAYER AT A 808
FREQUENCY WHICH CHANGES OVER SHORT BURSTS OF [T~~~
TIME WHILE MAINTAINING THE TEMPERATURE OF THE
SUBSTRATE IN THE PROCESSING CHAMBER

FIG. 8
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/ 900

POSITIONING A SUBSTRATE IN A PROCESSING CHAMBER,
THE SUBSTRATE COMPRISING A POLYMER OR AN EPOXY

L 902

PERFORMING A PULSED MICROWAVE RADIATION PROCESS
ON THE SUBSTRATE

904

|

REPEATING THE PULSED MICROWAVE RADIATION PROCESS
ONE OR MORE TIMES UNTIL AT LEAST ONE VOLATILE
COMPONENT IS REMOVED FROM THE SUBSTRATE

906

FIG. 9
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