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/ 300B

Access a temperature matrix of multiple vectors corresponding to multiple zones, wherein values in each
vector represent a temperature rise across locations on the substrate support as a result of a
corresponding heating element, of multiple heating elements, being activated at a temperature set point.
350

A

Determine a temperature map of the substrate support by multiplying the temperature matrix by a weight
vector, where the weight vector contains estimated weight values for each respective vector of the
temperature matrix.

355

A 4

Determine a target thickness map of a film on a substrate to be processed on the substrate support
based on an original thickness map and the temperature map, the original thickness map including data
characterizing an original thickness across locations of an original film on an original substrate heated at

a uniform temperature.
360

A 4

Iteratively update the estimated weight values of the weight vector so that the temperature map results in
minimization to a standard deviation of thickness values within the target thickness map.
365

Employ the estimated weight values as control values for respective ones of the multiple heating
elements while processing subsequent substrates.
370

FIG. 3B

4/11




PCT/US2021/061009

WO 2022/119774

¥ OId

dws] ybIH Jejue) B Yo dws] YbIH Wwopog g Yol

e
e

1 dwa) ybiH Jeyue)

i

s
A

o

s
o
o

R

.
sl

\'\

s,
S,
e, it
e

i o]

5/11



PCT/US2021/061009

WO 2022/119774

§ 9Oid

(%72} Zva Op sbuey
(%91} 11652 5
L8y il LB

e O
<t
el
o~

&
\'\\'«"

E—
* LY

RSN
S

P ,4. Mﬁwm\&%%“@mﬁ@m
X it {900 16745 5T
L8 2451 ABR

AL O
A
7

Gpoctttsiiyy,,

! reseees g
et i,
O peeit el trn,,

SEBUOILL KoL

et

o

i
e

o

O

RN

6/11

SUBSTITUTE SHEET (RULE 26)



WO 2022/119774 PCT/US2021/061009

=
]
=
o

5
623

615

Original
Parameter (P)
4
619

S
Sensitivity
620

I

o N
© /
. g‘
it @
o
Py :
QIRg .
Gileniex ‘*".ﬁ
&
p @
RT3 Y
SiRg R
S E £
- e
. . o
{ \){3’ e
—
} i@ =
/ PRl o Q
N sdan il
RN ¢ =5 <(
g o
N
. W O &
N o]
Y Rimi &) .
— RIRNIRS D
P B 1 ke o
N
.
. e
Y e
D3 e L.
R ) h
—~ IS T
o PRSI I (6]
— i
N
N
T e Re)
N ST
Ty N O e o
\\\{ _yGed e o men
R RTINS
N e NN [N
-~
N o
aO% had
RN =
N b
N X
ot
r
o3 PrER e
< WD TG
[<e) <Pl oeR

£

S ey
&N AN
p— T™
s Y
N B
N RSN
ST\

N

1)

WS N
N X

N <

< S

(0o}

X

Rsowsent

711

SUBSTITUTE SHEET (RULE 26)



WO 2022/119774 PCT/US2021/061009

/ 600B

Correlate each heating element, of multiple heating elements in a multi-zone heater of a substrate support,
with a zone of multiple zones of the substrate support configured to heat a substrate during processing.
650

A

Access a temperature matrix of multiple vectors corresponding to the multiple zones, where values in each
vector represent a temperature rise across locations on the substrate support as a result of a corresponding
heating element, of the multiple heating elements, being activated at a temperature set point.

655

y

Determine a temperature map of the substrate support by multiplying the temperature matrix by a weight
vector, where the weight vector contains estimated weight values for each respective vector of the
temperature matrix.

660

y

Determine a target parameter map of a film on a substrate to be processed on the substrate support based
on an original parameter map and the temperature map, the original parameter map of data characterizing
a process parameter across locations of an original film on an original substrate heated at a uniform
temperature.

665

y

Iteratively update the estimated weight values of the weight vector so that the temperature map results in
minimizing a standard deviation of parameter values within the target parameter map.
670

y

Employ the estimated weight values as control values for respective ones of the multiple heating elements
while processing subsequent substrates.
675

FIG. 6B
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/ 800A

Receive a training dataset having data items, each data item including a set of temperature values across
locations of a substrate support containing a multi-zone heater and a set of thickness values of a film on a
substrate that was processed while on the substrate support.

810

A

Input, by the computing device, the training dataset into a machine learming model.
820

!

Train, by the computing device, the machine leaming model based on the training dataset to generate a
trained machine learing model that updates values of a temperature matrix of multiple vectors corresponding
to multiple zones of the multi-zone heater, wherein values in each vector represent a temperature rise across

locations on the substrate support as a result of a corresponding heating element, of multiple heating
elements of the multi-zone heater, being set to one or more temperature set points.
830

FIG. 8A

/ 800B

Correlate each heating element, of multiple heating elements in a multi-zone heater of a substrate support,
with a zone of multiple zones of the substrate support configured to heat substrates during processing.
850

Receive a training dataset of data items, each data item including temperature set points and a thickness
map associated with a substrate, where the temperature set points control the multiple heating elements and
the thickness map includes data characterizing a film thickness across locations of a film on the substrate.
860

A

Input the training dataset into a machine learning model.
870

A

Train the machine learning model based on the training dataset to generate a trained machine learning model
that is to receive, as an input, a target thickness and is to output a set of temperature set points for the
multiple heating elements that results in the film having the target thickness.

880

FIG. 8B

10/11




WO 2022/119774 PCT/US2021/061009

/ 900

Cause a substrate support to receive a substrate onto the substrate support of a processing chamber, the
substrate support configured to heat the substrate during processing using multiple heating elements
corresponding to multiple zones of a multi-zone heater within the substrate support.

910

A 4

Receive, by a processing device associated with the processing chamber, information indicative of a process
to be performed on the substrate and of a target thickness for a film on the substrate.
920

\ 4

Input at least one of the process to be performed or the target thickness into a trained machine learning
model, where the trained machine leaming model outputs a set of temperature set points for the multiple
heating elements that is associated with the process, wherein the set of temperature set points results in the
film on the substrate having the target thickness with a standard deviation of thickness values across
locations of the substrate being less than a threshold value.

930

Set the multiple heating elements to operate at the set of temperature set points.
940

A

Cause the processing chamber to process the substrate using the multiple heating elements at the set of
temperature set points.
90

FIG. 9
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