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Agentic Al Focus

Still doing automotive
Hiring folks with both Al and EDA expertise

Opportunities for academia / industry collaboration (Netcast TAB)
Maybe | can give another talk at ISPD 202677
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4 Al Overview

The .cc postfix for a website is the country code top-level domain (ccTLD)
for the Cocos (Keeling) Islands, an Australian territory, though it's also used
generically by many websites outside of that region. @

cc == cool conference
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http://www.ispd.cc/

Major Growth Opportunity Unleashed by Automotive Innovation

AUTOMOTIVE ELECTRONICS MARKET
$386B

$260B

$239B

l 4 % Connectivity

Vehicle Management
OF NEW CARS SENSORS IN
EVS CAR Predictive Maintenance

2022 2023 2030

STATISTA, 2023 SOURCE FORTUNE BUSINESS INSIGHTS, “2023 AUTOMOTIVE ELECTRONICS MARKET" IEA, 2022
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Automotive Market Trends

Data Center on Wheels
Software-Defined Vehicle
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The Trend Toward Zonal Architecture

High-Speed Ethernet
Backbone

High-Speed Endpoint |/~

Connections

Ethernet

Zonal ECU

Central ECU

6 © 2025 Cadence Design Systems

MIPI®, PCle®,...

Zonal Endpoints

Gateway ECU

Inc. All rights reservec

Redundant
Central CPUs

Intelligent
Gateway

Network
Consolidation

Multi-Functional
Zone Controllers

Scalable
Architecture

ECU

Consolidation
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Cadence Automotive Offerings

Functional Safety

Digital Twins

Multiphysics

Power Management

400V or 800V DC
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ISO 26262 Road Vehicles — Functional Safety (FuSa)

Functional safety: The ability of a
system to respond correctly to both
expected and unexpected inputs to

Part 1.Vocabulary

Part 2.Management of Functional Safety

Part 3. Part 4.Product Development | Part 7.

Concept at the System Level Production reduce the risk of accidents

and
Part 6. Operation

Product

{ Motorcycles Egtetvr?éopnwent Stetv;:éopment 1ISO 26262: 700+ pages in 12 sections

Hardware Software
: Level Level

FuSa adherence increases: Time, coOst,
testing, validation, documentation

Part 8.Supporting Processes
Part 9.ASIL- and Safety-Oriented Analysis
Part 10.ISO 26262 Guidelines
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How to Meet ASIL Standards

FIT (Failures in time): Number of failures per billion hours
SPFM (Single point fault metric): Fault ratio to measure design robustness

LFM (Latent fault metric): Same as SPFM but for multiple faults

ASIL SPFM LFM

CERTIFICATE

No. Z10 097905 0022 Rev. 00

Holder of Certificate: Cadence Design Systems Inc
2655 Seely Avenue
San Jose CA 95134

Certification Mark:

T o
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ASIL-Compliant FuSa Activities in HW Product Development Flow

Planning —

Product Design and Development ‘

Verification

Certification

= ahuh
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Hardware Safety Mechanism Overview

Significant area overhead for safety mechanisms
Perhaps 40% for ASIL-B, 80% for ASIL-D
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Dual and Triple Modular Redundancy
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DMR
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Hardware Redundancy (Dual-Core Lock Step or DCLS)
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A Magic Trick

13 14 1
29 30 :
45 46 ¢
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Measuring a Safety Mechanism Through Fault Injection

Functional Possible Scenarios
Outputs (FO)

=)

Checker
Outputs (CO)

J

» Fault propagate to FO but not CO
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Example FMEDA (Failure Mode, Effects, and Diagnostic Analysis)
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Calculating ASIL Metrics Sl

L e —035xa ] i=1 R 3 - 10.68 3 9,
Base FIT W x Nxe + A (% e +12. ;(Jrn)ix(AT:) x Ay b+ dmy x Agos b [x107% /A
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oversiress

Failure mode 2 Fraction of
faults that in absence of a
ArMins = (1-Frumisafe) X safety mechanism have no potential
l Armisr) the potential to directly
\ violate the safety goal
(Fruipvsg)? & l

ArMiMPEprimary = (1-FFM,pvsc) X AFMins 3¢

I Arsms = A x Dpag © I

potential AFMi,MPF = AFML,MPEprimary + AFMi,MPEsecondary ™

Safety related A
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point faults that are
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that are S,afc not safe place to control faults for at
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Fau It (1K Rfﬁw,;"fj}{}’;\:. .
Classification
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faults that are
Violation perceived (Fruper)? *
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Fraction of faults that the
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Cadence Functional Safety Solution

USF Safety I
(Unified Safety Analysis

Format) Safety s
FMEDA Creation Safety Analysis Verification Plan

= ®
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Digital Fault Classification Solution

20
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SG Potentially Dangerous

- | -_—

S ooeres

o < Unclassified

Expert DC% / S%
Judgement Safety Analysis (FMEDA)

— ®
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Implementing Safety Mechanisms (TMR Example)

Tr

TMR
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Physical Safety Constraints

Spacing

Logic ::>A
- 5
A
D B
A
CLK {\\ i>B”

Clock Isolation
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Flexible Region Spacing for Dual-Core Lock Step (DCLS)

Rectilinear Regions Flexible Region
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Hardware Redundancy (Dual-Core Lock Step or DCLS)

Inputs

L1l

Output Delay Bank

Input Delay
Bank

Temporal Separation
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Unconstrained Placement Example
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Key ldea: DCLS Spacing Constraints

Proposed

Traditional

Output
Delay Bank

26 © 2025 Cadence Design Systems, Inc. All rights reserved. c 5 d e n c e®



Placement Innovation Required

e — ’.
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SR, 2 : i s 1. Make delay banks tight and tiny
R 41 - 2. Treatthem like floating regions
: ,.sﬁqg 3. Noplacement / shadow constraints
oy E i e 4. Create specialized keep-out areas
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Example Wiring and Buffering Constraints for DCLS

Internal net Interface net Top-level

routing isolation Isolation

- :

These limitations can be disruptive and distressing
(painful)
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Internal Nets Constraints Example: Overconstrained?

L e
S

2 b 1
Al

This should be allowed
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Handling Routing and Buffering Issues

Pre-insert small isolation buffers

All wires in delay bank are super short

Wire coupling extremely unlikely

Most buffering / wiring constraints are ignorable

V
[
\
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Summary

— ®
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https://www.cadence.com/go/trademarks
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