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How has physical verification evolved at Siemens?
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Learn more

Discover how Siemens continues 
to unlock all the possibilities 
presented by AI and expand its 
infusion of AI in our EDA solutions

What’s next?

DIGITAL INDUSTRIES SOFTWARE 

The evolution of machine 
learning in the physical design 
and verification of 
semiconductor packages

To the Pattern  
Matching era

To the DFM era:In the beginning...
Traditional 

Boolean era: 

TODAY: Machine 
Learning era:

Layer derivation and 
simple measurement 
checking

More sophisticated 
embedded equations 
to implement more 
challenging, long-range 
checks, providing useful 
user feedback, and 
recommended rules.  

Hot-spot checking is 
used to capture known 
good or known bad 
patterns and identify 
their existence within 
the layout.

Offer the potential 
ability to use labeled 
data to detect potential 
issues or predict 
manufacturing or 
reliability phenomena. 
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How does machine learning leverage artificial intelligence?

What are the key experiences that a designer deals with while 
doing layout verification?

Computational / Statistical 
modeling

Pattern recognition

Machine / Deep learning

Intelligent automation

Cognitive computing

Knowledge capture

Leveraging mathematics, statistics, 
physics, and computer science to 
model the mechanism and behavior 
of complex systems.

Leveraging tools and algorithms that 
recognize patterns and regularities in 
complex data. 

Leveraging data analysis, feature 
engineering and model training to 
solve complex ambiguous problems.

Combining aspects of process automation and 
automated planning to dynamically determine 

actions or strategies that optimize the user 
interaction and outcome.

Combining aspects of cognitive 
computing and reasoning to 

develop algorithms and tools 
that replicate human expertise 

when solving complex, and 
often ambiguous problems.

Extracting, structuring, preserving, and 
interrelating data to empower expert 

systems that guide refined future behavior.

AI

Comp / Stat
modeling

Knowledge
capture

Pattern 
recognition

ML / DNN Cognitive
computing

Intelligent
automation

FACT: Forms of AI have always been used in physical verification
The rules and heuristics traditionally use, capture and apply human 
knowledge of manufacturing weaknesses and proper layout analysis. 
Computation models and patterns are more elaborate forms of capturing 
human knowledge for layout analysis.  

Machine learning is an additional approach, bringing new techniques 
for capturing and emulating human knowledge of layout. 

Each method has its advantages and disadvantages depending on 
the specific application and challenge. 

The best technique depends on how readily the issue can be defined, 
what sorts of data are available, requirements for precision, etc. 

There is no expectation that everything we do today will or can be replaced by machine learning

Methods and capabilities 
for advanced physical 
verification techniques

Integrating intelligent tools 
into a new automated run 
paradigm to guide designers 
to most efficiently meet their 
business objectives

Creating intelligent tools 
for minimizing, grouping 
and visualizing results 
to efficiently identify 
systematic design issues

Developing intelligent tools 
for automated verification-
correct, and back-annotated 
layout enhancement & repair 

Siemens is actively engaging the entire umbrella of AI tools to improve the experience of checking complex phenomena, the ease of use 
and performance of executing those checks, the effort required to interpret the results of the checks and the guidance and automation of 
correcting the identified problems.  

1 Verification 
optimization 2 Execution 

optimization
Debug 
optimization3 Correction

optimization4

Unlocking new possibilities
Continue to identify opportunities to 
unlock system-wide design capabilities 
and deliver the orders of magnitude 
productivity improvements needed for 
next-gen design

Expanding the silicon lifecycle
Take analysis and optimization beyond 
production and into the real-world for 
early identification of problems and 
improvements to next generation design

Optimizing the digital twin
Use AI to create the abstractions 
and linkages needed to enable to 
comprehensive digital twin

AI is changing every aspect of semiconductor-enabled systems design
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