2023 PDF Users Conference:

I’DF/SOLl’TIONSTM Al for tomorrow’s

manufacturing and R&D

Santa Clara Marriott - 2700 Mission College
Boulevard Santa Clara, California 95054 USA

Sapience Data and Integration
Platform

24th October 2023



This presentation and discussions resulting from it may include future product features or
fixes, or the expected timing of future releases. This information is intended only to highlight
areas of possible future development and current prioritizations. Nothing in this
presentation or the discussions stemming from it are a commitment to any future release,
new product features or fixes, or the timing of any releases. Actual future releases may or
may not include these product features or fixes, and changes to any roadmap or timeline are
at the sole discretion of PDF Solutions, Inc. and may be made without any requirement for
updating. For information on current prioritizations and intended future features or fixes,
contact

PDF Solutions, Exensio, CV, Cimetrix, the PDF Solutions logo, and the Cimetrix logo are

registered trademarks of PDF Solutions, Inc. or its subsidiaries. All other trademarks cited in
this document are the property of their respective owners.

© 2023 PDF Solutions, Inc. or its subsidiaries. All rights reserved.


mailto:sales@pdf.com

AGENDA

.Smart Manufacturing Solution

m Sapience Integration Platform and Applications

m Questions
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mustry Can Benefit from Al/ML witha ceuioment Makers
Cross Supply Chain Platform - Domain knowiedse

— Need to protect IP
— Can create “data businesses”

A significant fraction of value unlock requires — Additional data from
cross-value chain collaboration manufacturers make models work
Al value pools and

player archetypes
USD billions

m  Manufacturers
— Need to utilize end to end data
across the value chain to optimize
guality & reliability

Device makers — Don’t often provide data to
~ 85-95 equipment makers
~ 30-35 Equipment/ — Want a standard analytics
tool OEMs platform
b m  Challenges

— Equipment makers integrate
models and IP on the tools — how

Cloud and tech providers
can data be used by device

Source: McKinsey nalysis McKinsey & Company 13 make rs to derive Value
— How can they still protect IP?
1. McKinsey & Company - Applying Artificial Intelligence — How can they utilize
in the Semiconductor industry, McKinsey webinar manufacturing data to optimize

Future of Semiconductors, Jan 2021 )
their models?
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Sapience Industry Wide Solution

To capture full value, Machine Leaning requires

integrated data sets across tool platforms

Al
applications

Platform
layer?

Connectivity

Hardware
layer

1. Device level data

Status quo
Primarily tool/OEM centric data collection
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Mix of
architec-
ture

Potential future architecture
Joint integration platform for tools/OEMs

Cross-
tool/OEM
use cases

Integration platform

Cross-fab
use cases

Other
fabs

Across fab

connec-

tivity

EEE EE

McKinsey & Company 14

£

=

2. McKinsey & Company - Applying Artificial Intelligence in the
Semiconductor industry, McKinsey webinar Future of
Semiconductors, Jan 2021

m Leverage emerging SEMI

standards to enable sharing
benefits of new data while
protecting IP

Common platform is
needed for equipment
vendors and device makers
to fully leverage
information

= Apply multiple Al/ML

platforms (SW/HW) for
learning/training

Open and plug and play to
avoid need to build
redundant systems, i 5



PDF Enables Common Platform for Equipment & Device Manuf.

®  Provides a secure connectivity platform that enables high speed tool = 6
connects for the equipment manufacturers g

= Protects both equipment and device manufacturers proprietary data while o
enabling each to benefit from the information

= High speed model driven data to feed advanced analytics & control -

= Enables equipment manufacturers to control its own destiny (not a black box
solution)

= Ability to connect simulation modeling

]

‘‘‘‘‘
ROBOTS

m  Multiple deployment architectures supported (cloud, on-prem, on-tool, &
hybrid) easily adopted by both Si-device makers & OEM'’s % ;

INTELLIGENCE

m Open Platform developed through leadership roles in the SEMI standards definitions enabling look-ahead
planning and development (like EDA Freeze-lll) for tool connects and communication platforms enabling
your own or PDF applications

/o S - 1 TPCA mEEETT =oPpC i» DMDII
/ e m l M Taiwan Printed Circuit Association ’ P c :_'?i‘ 0 A %@

T —
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Equipment Connectivity and Control is Essential to Industry 4.0

= Cimetrix® connectivity and control
products provide industry standard
interfaces for manufacturing
equipment ( TR

m Cimetrix Sapience® provides a
common platform to provide access to
all equipment generated data on the
factory floor

Contextual g Integration Data Artificial Notifications
information (pressure, processing middleware  ingestion intelligence
(social, temperature,

weather,
temperature, @\ .l
ge BAM Cognitive | Visualizations
engines

Ctuators
(hydraulic,
electrical, @ C&
mechanical,
ermal,

Dashboards

Source: Deloitte University Press
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Sapience Smart Factory Platform

;‘TA o ' . ammsBlG s b"
o - DE T 1;

PDF Customer Ecosystem

Applications Cimetiix Exensio® Developed 3 Party

Presented Visually

|
& 2 Al

OUPAC;?_%C Kafka ! g Equipment e
’ FI I es Drivers Sorted / Aggregated

ey R B I e R W L A
Equipment, B _ w ﬂ h A W% %

Tools,
Sensors

Factory
Operations ) 2080

R,

Explained With A Story

API AND COMMON SERVICES

Platform
Solution

SECS/GEM

Shop Floor Data
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Latest Version

Contract Manufacturer

- Fortune 20 company based in California wanted to view - Replaced Legacy File-
productivity and KPlIs in their contract manufacturing plants in based System
China

- Enables Machine
Learning and Data

- Factory, Lines, Machines configured remotely over the web Analytics in Supply Chain

- Installed in < 1 day.

- Expanded to second site in summer of 2020
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High Availability Version

- Large Foundry wants a platform that is capable of high - Replaced Legacy Single
availability Host System

- Microservices are Deployable in Containers and managed with . Security and HA are
Kubernetes Primary Concerns

- Upgrades and maintenance occur without downtime

- Each of the services can be horizontally scaled as needed to
ensure performance
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Case Study:
Quick Connections @Plessey

Cimetrix Sapience®

Cimetrix Sapience® is a data integration platform that distills data into a single source of truth. It supports the
scaling up of sophisticated digital and advanced-analytics programs that translate data into business value. In
developing and prioritizing use cases for your data and analytics platform, the single most important criterion is
speed to business impact. “The speed at which we can automate our line using Cimetrix Sapience has become
dramatically apparent,” said Myles Blake, Business Information Director at Plessey Semiconductors.

Sapience abstracts common functions away from the specific application logic. Application developers want to
focus on a specific problem like productivity, quality, or traceability and use common capabilities for connecting,
computing power, storage or security. By doing this, Sapience dramatically reduces the cost and time of
developing and maintaining applications.

PDF/SOLUTIONS"

Dramatically Reduced Connect Time

Plessey’s customer was
demanding data along
with their physical
product

Sapience enabled
machine connections in
days - a task they feared
would take months.



SAP and PDF Solutions Partnership

m In order to meet the challenges of improving semiconductor manufacturing
vield and reducing operational cost, PDF and SAP have partnered to provide
a connectivity platform to link financial and operational data for solutions
that provide complete visibility and strong ROI

m New platform product “Sapience Manufacturing Hub” from PDF combines
proven capabilities from Exensio & Sapience for a common central interface
for accessing Manufacturing Execution Systems (MES) and MFG & TEST data
and merging with SAP ERP data in an analysis ready system.

m This enables KEY solutions targeting industry supply chain issues and
manufacturing challenges: 1) Product Costing; 2) WIP Control; 3) Cost of
Yield Analytics; 4) Return Material Authorization; and 5) Lot Genealogy

PDF/SOLUTIONS"

PDF

SOLUTIONS™

Leader in semiconductor
manufacturing solutions

S

SAP4

Market leader in enterprise
application software for the
semiconductor industry.
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Connecting the Shop Floor to the Top Floor
Overview of the Scope, Capabilities and Business Benefits

Enhanced Capabilities

Yield Loss

Product Costing WIP Control
Impact

Shop Floor

Visibility Lot Genealogy Order Status

Business data

* Finance

* Procurement

» Customer Orders

* Order Fulfillment

* Production Planning
* Supply Chain

* Employee

* Inventory

TOP FLOOR .V

Sapience’
Manufacturing
Hub

Simplified integration between ERP and MES

Operations data

» Work Order Status

* Yield

« WIP

* Scrap

» Material Consumption
+ Lot Tracking

SHOP FLOOR PDFIson.unous
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Sapience Manufacturing HUB for Collection to Registration

SOURCE LAYER

. MANUFACTURING
Lhom >

i oV
DOGTOTT]

' EXECUTION
MES e .

o'o
° . SYSTEM

shutterstock com - 1796623816

Factory Applications
Process & Metrology Tools
Custom Applications

Data Warehouses

Devices & TEST

3rd Party Systems

CRM
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and everything in between

Data Collection Data
from MES Registration to

systems it ORCHESTRATION LAYER =

* DataFlow * Data * Job * Data
Management Governance Assignment Routing

ANSFORMATION LAYER DATA STORAGE LAYER \

User interface &
configuration Semantic

. Data Storage DB
Data transformation
Job definition
Security

| -
)
>
©
—
>
e
=
s}
O
Q
c
c
o)
(@)

Streaming Data

Connectivity Layer

Data Extraction & Load

APPLICATIONS LAYER

YYS/4 HANA

Product Costing

Cost of Yield
Analytics

Custom & 3™ Party
Applications

Data Warehouse
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Quantifying Business Value

. . Potential ..
# Benefit Type Value Driver Value Realization
Improvement

1 Financial Reduce cost of building MES/ERP interfaces (Build vs. Buy) 30% - 50% One Time

2 Financial Reduce cost of maintaining MES/ERP interfaces 70% — 80% Annual Recurring

3 Financial Accelerate value realization from faster deployment of MES/ERP 60% - 80% One Time/ Time to
interfaces Value

4 Financial Improve profitability with accurate operational cost insight and 1% - 2% Annual Recurring
analysis

5 Financial Improve product costing efficiency 20% - 40% Annual Recurring

6 Financial Improve batch traceability/lot genealogy management efficiency 20% - 40% Annual Recurring

7 Financial Improve product throughput 1% - 2%* Annual Recurring

8 Strategic Yield loss impact - understand yield loss impact to revenue 0.5% - 1%* Non-quantified

9 Strategic Improve on-time delivery 3% - 5% Non-quantified

* Reduced benefit potential due to limited scope
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PDF End-to-End Analytics Platform

Secured

Enterprise
Resource Planning

(ERP) $ [ ~
Manufacturing [ = | qum—t=p SMH
. ) -
Execution System [ o —
) -

(MES)

1 Data Streaming
L |

Exensio EES Platform
Online

Exensio EES

FDC SPC & Al/ML

)

CEl, EPT, CCR

R2R

P
Model Ops Platform

ETP/WTC

-

|

)

Exensio EES
Platform Offline

| FDC Config |
: Guided Analytics ]
| AIM Solutions |

)

—,

Exensio-MA
_MOP

AR
) Sapience
Equipment OEM Manufacturing
Hub (SMH
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I
Model Ops

Platform

! Health Monitoring

Equipment Insight
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Summary of Key Benefits

Big Data Analytics Machine Learning

Built for Industry 4.0 with
scalability and performance to
support any size customer data

A production-proven “force
multiplier” of your existing
engineering team: >3x ROI

End-to-End Data Differentiated Data

Systems that deliver months of
foresight into critical mfg issues

Serves the entire manufacturing
value chain — from the equipment
to the fab to the final system
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https://www.facebook.com/pdfsolutionsinc
https://twitter.com/pdf_solutions
https://www.linkedin.com/company/pdf-solutions
https://www.instagram.com/pdfs.inc/
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