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Zero-lteration Manufacturing

Conductiv.ai Confidential



FAconductiv.ai

Increasing Complexity in Semiconductors

PE-TEOS

Hundreds of production steps
Thousands of process parameters

Billions of transistors/chip
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Challenge: Getting to Volume Production ASAP
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inimizing Trial & Error With Al

Fconductiv.ai
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1. Automated Data Pre-Processing

\

Parameters

HE FLOW num v 1829.818 0.058 1829.676 1829.949 1829.649 ° 1829.976 °
FLOWFACTOR num v 0.917 0.027 0.885 0.95 0.879 ° 0.956
SPACING num v~ 0.082 0.001 0.08 0.083 0.08 v 0.083 M [ ] [ ] ]
Issing Values & Imputation
DEP TIME num v 64.597 2.096 59.61 68.53 58.71799!C 69.422 <
DEP TEMP num v 520.727 0.035 520.636 520.906 520.6089¢° 520.933 <° D = [ ]
uplicates & Outliers
TOOL cat~ 4

Normalization

lterations: ‘ 5

Fast training mode
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2. Automated Machine Learning
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SVR 0.613
HE FLOW : :
GradientBoostingRegressor 0.632
FLOWFACTOR
SPACING RandomForestRegressor 0.633 - -
s yes  test SRONG iokNESS MLPRegressor iy Feature Engmeermg
AdaBoostRegressor 0.675
DEP TEMP ,
Ridge 0.839
TOOL
Lasso 0.839

Algorithm Selection

Parameter Optimization
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3. Recipe Optimization

Recipe Parameters

OPTIMIZE:
lwuu
o 1800
\qggb U | | | |
S r Ifl rlt rl
TOOL: CVvD2 ~ 3@ 1700
\700%
HE FLOW ™ 1829.935:° . X\
6O° [ ] (]
FLOWFACTOR 0904752 g Localized Recipes
<0
SPACING — 0.080421:< \&0@@ RN
Ay (\\((\ \10 /})/77
DEP TIME 64.120801 A D
y 6@\«\ N 50,)) » 1500
DEP TEMP 520.7204! 2 T Dy, ” - - = =
y & ‘5\0 |
¢ ",
6\@ /00 1400

Average THICKNESS: 1696.93

Conductiv.ai Confidential



FAconductiv.ai

Manufacturing Process Control

Photovoltaics Memory/Logic LCD/LED Atomic 3D Printing

$8B TAM
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Complementary Team

Calvin Ng Vadim Pinskiy Vamsi Spandan Patrick Parkinson Mark Ayzenshtadt
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nanotronics "

Conductiv.ai Confidential



PAconductiv.ai

Zero-lteration Manufacturing
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