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| Treat a metal surface of a substrate prior to r—J
:_ depositing graphene I

e

Provide the substrate in a reaction chamber, where | —
the substrate includes the metal surface

430

Flow one or more hydrocarbon precursors into the [—
reaction chamber and toward the substrate

'

Generate, from a hydrogen source gas, radicals of 440

hydrogen in a remote plasma source that is p—

positioned upstream of the one or more
hydrocarbon precursors

'

Introduce the radicals of hydrogen into the reaction
chamber and toward the substrate, where the 450
radicals of hydrogen react with the one or more
hydrocarbon precursors to deposit graphene on the
metal surface of the substrate

FIG. 4
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/510

Provide a semiconductor substrate, where the 512
semiconductor substrate includes a metal layer
formed in a dielectric layer

'

Selectively deposit graphene on the metal layer,
where the semiconductor substrate is maintained 514
at a deposition temperature less than a —
semiconductor processing temperature limit during
selective deposition of graphene

516

Deposit a metal oxide over at least the graphene ,
by a thermal-based deposition technique

'

Deposit a hermetic barrier over the metal oxide

518

FIG. 5A
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/ 520

Provide a semiconductor substrate, where the 522
semiconductor substrate includes a metal layer
formed in a dielectric layer

l

Selectively deposit graphene on the metal layer,
where the semiconductor substrate is maintained 504
at a deposition temperature less than a |, —
semiconductor processing temperature limit during
selective deposition of graphene

526

Deposit a hermetic barrier over the graphene by a ,
non-direct plasma deposition technique

FIG. 5B
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/ 530

Provide a semiconductor substrate, where the 932
semiconductor substrate includes a metal layer
formed in a dielectric layer

l

Selectively deposit graphene on the metal layer,
where the semiconductor substrate is maintained 534
at a deposition temperature less than a |, —
semiconductor processing temperature limit during
selective deposition of graphene

'

Anneal the graphene at a temperature range thatis| 536
between the deposition temperature and the —
semiconductor processing temperature limit

FIG. 5C
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/ 540
542

Provide a semiconductor substrate, where the [
semiconductor substrate includes a metal layer

544

Pattern the metal layer by subtractive patterning to | —
form patterned metal features

'

Selectively deposit graphene on exposed metal
surfaces of the patterned metal features, where the | 546
semiconductor substrate is maintained at a —
deposition temperature less than a semiconductor
processing temperature limit during selective
deposition of graphene

I 4
| Deposit dielectric material around graphene to fill in Ir_s, 8
| spaces between the patterned metal features I
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FIG. 6B
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FIG. 9A
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Etch Stop +
Hermetic Barrier
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FIG. 9B



