WO 2023/192524

?’001

Server Machine
i70
Generator

Data Store 140

Sensor Data 142

Historical Sensor Data 144

Current Sensor Data 146

‘ Manufacturing Parameters 150

Metrology Data 160

‘ Historical Metrology Data 164

‘ Current Metrology Date 168

Synthetic Data 162

Pradictive Data 168

N

PCT/US2023/016977
1/9
Servear Maching 180
Training Engine 182 Pradictive Ssrver
[ 12

Validation Engine 184 | > 0 e
B L Prediciive
Seleclion Engine 188 CO!‘!}&%{?‘;SM
Testing Engine 188

Manufacturing Equipment
4 ’)4

HIbS

Sensors 126

€ Metrology Equipmeant 12

Client Davice 120

Corrgctive Action
Component 122

FIG. 1



WO 2023/192524

200A Z

2/9

Data input 210A (e.g., training input,
validating input, testing input)

Set of Historical Metrology Data 264A

Set of Design Rule Data 265A

Set of Historical Metrology Data 264Z

Set of Design Rule Data 265Z

ZOOBZ

Data input 210B (e.g., training input,
validating input, testing input)

’ Set of Synthetic Microscopy Data 262A

‘ Set of Synthetic Microscopy Data 2627

3002

FIG. 2B

Z

((( Additional Training Data 346 (

y

Model Training 312

v

PCT/US2023/016977

Target Output 220A
Output
Data Set Microscopy
Generator 272A Image
Data 268
FIG. 2A
Target Output 220B
Data Set Output
Generator 2728 | Anomgaglé Data

((( Training Data 364

rl

Data Partitioning 310

Model Validation
314

v

Model Selection 316

Model Testing 318

v

((( Current Data 322

Using Trained
Model 320

Training Set 302
Validation Set 304

Testing Set 306

FIG. 3

_>(((

Output Data 324 (




WO 2023/192524 PCT/US2023/016977

3/9

inttialize data set Tto {}

Generate data input {e.g., historical sensor data)

é@@&z

Regeive first data indicating a plurality of dimensions of a manufactured device

419

v

Provide the first data o & tralned machine learming maodel

412

Y

Racelve, from the trained machine learming maodel, a synthstic microscopy image associated with
the manufactured device, whereln the synthetic microscopy image is generated in view of the
first data

414

¥

Perform at least one of (a) cutput the synthetic microscopy image {o a display or {b) perform one
or more operations on the synthefic microscopy image

a6

FIG. 4B




WO 2023/192524 PCT/US2023/016977

4/9

406¢ >
%

Provide historical metrology and microscopy image data to train a first machine lsarning model

420

v

Provide data indicative of one or more attributes of a target synthetic microscopy image data o
the trained first machine leaming model

o4

¥

Receive output from the trained first machine learning model, whersin the oufput includes
synthetic microscopy imags data

422

¥

Provide the output from the frainad first machine learming model as training inputto train a
second machine leaming modsl, and provide data indicative of at least ons of the one or mors
attributas as target oulput to frain the sscond machine leaming model

4

v

Provide current microscopy imags data to the frained second machine leaming model

4

v

Receivs predictive data as cutput from the trained second machine lsarning model

425

¥

Cause performance of a corrsetive action in view of the oulput of the trained sscond machine
lzarning model

426

FIG. 4C



WO 2023/192524 PCT/US2023/016977

5/9

5604 Z

input Data 502

v

Gensrator 508 wennd® Disoriminator 508

Noise 504 e 2

1 i)
v

Classification

F§G 5 A Verification 510

SQGBE Noise 312 Target Attributes 523
Generators 520
Attribute Generator 522 Feature Generator 528
4 | v
Auxiliary Discriminator 53

Discriminator 532 R

Discriminators 330




WO 2023/192524 PCT/US2023/016977

6/9

500C i fmags 540

Measured Cs 542

Design Rules 543 Caricon Generator 544

Synthetic image
Generator 546

Additional Loss 554

Synthetic CDg 552 Synthetic Image 548

FIG. 8C



WO 2023/192524

&060 z

719

PCT/US2023/016977

Product CDs 580

Design Rules 561

.

—

Cartoon Generator 562

.

Synthstic Image
Generator 584

.

Synthetic image 568

FIG. 8D



WO 2023/192524 PCT/US2023/016977

8/9

L
)
&
) ™




618

WO 2023/192524 PCT/US2023/016977
9/9
- B0
PROCESSOR | OV o
o §10
INSTRUCTIONS 1 ]
Corrective Acion || Leg T = g VIDEQ DISPLAY
Component 1Z220r{ . 626
Predictive
Component 114
Component 114 808
- 612
MAIN MEMORY 504 » | ALPHANUMERIC
- - - T OINPUT DEVICE
INSTRUCTIONS
Corraclive Action
Component 1220r{!] . 814
Prediotive e B38 £
Component 114
CURSOR
< Bt CONTROL
— 606 DEVICE
BUS
STATIC MEMORY |es o I/‘
DATA STORAGE DEVICE
, COMPUTER-
oo 622 READABLE MEDIUM
NETWORK I INSTRUCTIONS
INTERFACE e e r——
DEVICE huO: IEC-.!\,'E‘ AL:tEOE’}
Component 12 or
t Pradictive
‘ Component 114
i\
SIGNAL | 820
i GENERATION
NETWORK DEVICE




