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)

EXPOSE SUBSTRATE TO BORON-CONTAINING PRECURSOR
TO ADSORB OVER SUBSTRATE, WHERE CONDUCTIVE LAYER
IS EXPOSED AT A BOTTOM OF RECESS IN DIELECTRIC LAYER

~ 710

A4

EXPOSE ADSORBED BORON-CONTAINING PRECURSOR TO
PLASMA

L~ 720

A4

FILL RECESS WITH CONDUCTIVE FILL MATERIAL BOTTOM
UP BY VAPOR DEPOSITION PROCESS, WHERE VERTICAL
DEPOSITION RATE OF CONDUCTIVE FILL MATERIAL IS
GREATER THAN LATERAL DEPOSITION RATE OF
CONDUCTIVE FILL MATERIAL

L~ 730

F1G. 7A
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72

EXPOSE SUBSTRATE TO BCl3 TO ADSORB OVER SUBTRATE |~ 712
COMPRISING DIELECTRIC LAYER AND CONDUCTIVE LATER

A4

EXPOSE ADSORBED BCl3 TO PLASMA COMPRISING ARGON
AND HYDRGEN AND INCORPORATE BORON INTO
DIELECTRIC LAYER

L~ 722

DEPOSIT METAL OVER SUBSTRATE, WHERE DEPOSITION
RATE OF METAL IS GREATER OVER THE CONDUCTIVE LAYER|

L~ 732
THAN OVER THE DIELECTRIC LAYER

F1G. 7B
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74

EXPOSE SUBSTRATE COMPRISING VIA TO BORON-
CONTAINING PRECURSOR TO ADSORB OVER SIDEWALLS OF
VIA, WHERE VIA HAS CRITICAL DIMENSION OF 20 nm OR
LESS, AND WHERE CONDUCTIVE MATERIAL IS EXPOSED AT
BOTTOM OF VIA

L~ 714

A4

EXPOSE ADSORBED BCl3 TO PLASMA TO INDUCE BORON |~ 724
DOPING TO SIDEWALLS

\ 4

FILL VIA WITH RUTHENIUM (Ru) BY VAPOR DEPOSITION
PROCESS, WHERE Ru IS DEPOSITED PREFERENTIALLY FROM}~ 734
BOTTOM OF VIA THAN FROM SIDEWALLS

F1G. 7C



