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301
—

Provide a first substrate to a first pedestal of a first station

l

Provide a second substrate to a second pedestal of a / 303
second station

l

Simultaneously:

305 BN l l o 307
Maintain, during at least a portion of the
deposition:

Deposit one or more layers of a first flow element of a first flowpath for
material onto the first substrate the first station at a first temperature, and
and the second substrate a second flow element of a second
flowpath for the second station at a
second temperature

Figure 3
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Provide a first substrate to a first pedestal of a first station

401

)

'

403

Provide a second substrate to a second pedestal of a
second station

)

'

For a first part of the deposition, simultaneously:

405 l l 407
—~ S
Maintain, during at least the first part of the
deposition:

Deposit one or more layers of
material onto the first substrate
and the second substrate

a first flow element of a first flowpath for the first
station at a first temperature, and a second flow
element of a second flowpath for the second
station at a second temperature

!

Adjust the first flow element to a third temperature, and the Yo 409
second flow element to a fourth temperature

'

For a second part of the deposition, simultaneously:

411ﬁl

Deposit one or more layers of
material onto the first substrate
and the second substrate

l /—413

Maintain, during at least the first part of
the deposition:
the first flow element at the third
temperature, and the second flow element
at the fourth temperature

Figure 4




WO 2020/247966

PCT/US2020/070072

50f19

Provide a first substrate to a first pedestal of a first station

501
—

Provide a second substrate to a second pedestal of a /- 503
second station

Provide a first substrate to a third pedestal of a third station |/ 505

Provide a fourth substrate to a fourth pedestal of a fourht | ~— 507

Simultaneously:

509ﬂ l

Deposit one or more layers of
material onto the first, second,
third, and fourth substrates

511

l /

Maintain, during at least a portion of the
deposition:

a first flow element of a first flowpath for
the first station at a first temperature,

a second flow element of a second
flowpath for the second station at a
second temperature,

a third flow element of a third flowpath for
the third station at a third temperature,
and
a fourth flow element of a fourth flowpath
for the fourth station at a fourth
temperature

Figure 5




WO 2020/247966

PCT/US2020/070072

6 of 19

Provide a first substrate to a first pedestal of a first station

601

)

'

603

Provide a second substrate to a second pedestal of a
second station

)

'

For a first part of the deposition, simultaneously:

605 l l 607
—~ S
Maintain, during at least the first part of the
deposition:

Deposit one or more layers of
material onto the first substrate
and the second substrate

a first flow element of a first flowpath for the first
station at a first temperature, and a second flow
element of a second flowpath for the second
station at the first temperature

!

Adjust the first flow element to a second temperature, and Yo 609
the second flow element to the second temperature

'

For a second part of the deposition, simultaneously:

611ﬁl

Deposit one or more layers of
material onto the first substrate
and the second substrate

l /—613

Maintain, during at least the first part of
the deposition:
both the first flow element and the second
element at the second temperature

Figure 6
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A

Adsorb a film precursor onto the
substrate such that the film precursor 758
forms an adsorption-limited layer on |/

the substrate

Remove at least some unadsorbed
film precursor and/or reaction by- 760

product from the volume surrounding |/
the adsorbed precursor

React adsorbed film precursor to /— 762
form a film layer on the substrate

No

Remove desorbed film precursor
and/or reaction by-product from the
volume surrounding the film layer
when present after reacting the /_ 764

adsorbed precursor

N cycles performed?

Figure 7
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Thickness v. Station 1 Temperature
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Rl v. Station 1 Temperature
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1988
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