179 PCT/US2022/035352

WO 2023/278474

dlL 9Old

Y
%,

%,

%,

Ol
~

“, A
O e
%% %%

DN

A

7
— A e
P bty o~
N %, \\
0Ll 1%
%,
Ly
%
%%
- 2% 4%
IS II I IIEII s »% 574
Y I IIIE A AP IEELLEE S "
e 24
Z

Innnsraransnssssasnssssnsnsssotrad

Vi Ol

e 0bl

90}

W
2,
%,

CO|
O
~—

“, 4
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
3 “

12174 SN . .

A

e iy

% < \\

Drrnrnpiirserarorarreraratatsssasassl
7

/

¥01

e Y00}

- Gonsersersory
- 7

A

DILLLIL LI LI 1211102111 S 2111511,

Cosasasasassssssssssssssseststststsl

4
S

n |
Geagtissmssnsssssssssnnndt

/

701

c0l



219 PCT/US2022/035352

WO 2023/278474

¢ Ol

N
N

%,

| S ARR—

©
~—
N




379 PCT/US2022/035352

WO 2023/278474

70€
8¢¢
Y
3 W » 9 y
y2g
(1)12%
443




WO 2023/278474 419 PCT/US2022/035352

400

420

436 -+

grossase
2,

~438
450

426~ o [y 452

454

SUPPORT 456
CIRCUITS

&~
~
o

[SNVENEENENES -




WO 2023/278474 519 PCT/US2022/035352

_____ 901
Receive first data indicative of a first mass flow rate of a carrier gas
502
Receive second data indicative of a second mass flow rate of a compound
gas comprising the carrier gas and a vaporized substance
! -.503
Receive third data indicative of a temperature of a vaporization vessel
associated with vaporizing the vaporized substance
! 504
Determine a concentration of the vaporized substance within the compound
gas based on the first data, the second data, and the third data
.55
Modify a flow rate of the carrier gas
E 506

\§.

Provide the concentration for display by a graphical user interface (GUI)
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700

Gather training dataset gas flow data (carrier gas mass flow rate, process gas mass flow rate) 702

¥

Input training dataset into untrained machine learning model 704

¥

Train untrained machine learning model based on training dataset to generate trained machine
learning model that determines concentrations of vaporization substances (precursor) from gas flow
data 706

¥

Provide an input to the machine learing model, the input comprising gas flow
data of a gas delivery system in a training data item from the training dataset 710

Process the input by the machine learning model to generate an output, wherein
the output comprises prediction and/or inferences of a concentration of a
vaporizable substance within a process gas 712

Compare the output to known concentration measurements of a vaporizable
substance disposed within an associated process gas 714
¥
Determine an error based on differences between the output and the
concentration measurment 716
Adjust weights of one or more nodes in the machine leaming model based on the
error 718

"§.

Stop ping NO

criterion met? T

Training complete 725

FIG. 7
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800

a second mass flow rate of a compound gas comprising the carrier gas and
avaporized substance, and a temperature of a vaporization vessel
associated with vaporizing the vaporized substance.

Identify gas delivery data indicative of a first mass flow rate of a carrier gas, |

802

Input the gas delivery data as input to a trained machine learning model

-804

Obtain output(s) from the machine learning model

806

Extract confidence data from the outputs obtained at block 806, the
confidence data comprising a level of confidence associated with an
accuracy of the predicted concentration

. 808

Determine the level of confidence satisfies a threshold condition

810

Modify a flow rate of the carrier gas

812

S

Provide the concentration for display by a graphical user interface (GUI)

FIG. 8
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