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Industry trends and
growth drivers
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Semiconductors and electronics innovation are the drivers of digitalization;
the rapid deployment of AI, cloud, 5G, and edge computing will fuel spectacular
growth

Semiconductor Revenue ($B)
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IBS 2030 Forecast, 10.4% CAGR
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by 2030

Source: International Business Strategies (IBS), January 2022
VLSI Research, March 2022
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Leading—edge systems companies are becoming the new System—on—-Chip designers

Share of Pure-Play Foundry Revenue (%)
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Source: Siemens EDA Analysis and IC Insights McClean Report, November Update 2022
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Unique AI content is a major semiconductor driver

Al Hardware is the leading

$1, 600 . .
Semiconductor Value with AI driver of semiconductor content
CAGR 10 Yr. = 32.4% and silicon usage

$1, 200 Semiconductor Value without AI
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General purpose IP is
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insufficient when power and

$400 performance are key to the

application success
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Adaptability to create unique

Source: IBS May 2022
silicon content rapidly will
drive the next generation of

applications
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Global mobile Network traffic reached 149 Exabytes in 2022 growing to 453 in 2027

In 2022 - 5G smartphones
consumed 40% more

semiconductors than 4G
smartphones on average
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Network Data traffic (Exabytes)
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Automotive semiconductor content expected to reach $1,000 per vehicle in 2026

Automotive Semiconductor Content
Per Vehicle ($ Dollars)
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Data centers represent a high—growth opportunity for semiconductor
suppliers

Semiconductor consumption in data centers ($B)

—14% CAGR

—11% CAGR
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Source: IBS, Sept 2021
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Verification and ’
validation challenges '
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System context is
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increasingly critical to product success

Tuning and optimization of system
software/workloads on the SoC is critical
for successful design, verification and

power/performance analysis

SoC functionality needs to be integrated
and validated within the system context to

ensure correct operation of complex systems
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Mark Papermaster, AMD - DAC 2022, keynote
Advancing EDA through the power of AI and high-performance computing

INCREASING CHIP COMPLEXITY
AMD EMULATION GATE COUNT

225x
= Rapid growth in both gate count
and enabling software lines of code
= Emulation and FPGA Prototype
capacity race to keep pace
E Time tq ma'rket'and qua.lity goals 140+ B’LLON TRANS’STORS ’N 2022
1 will maintain this trend in future STRETCHING EDA TOITS | IMITS
X
2013 2023

AMD Versal™ Premium AMD Instinct™ MI300
92 billion transistors 146 billion transistors
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Earlier tools and infrastructure for system—level test and development

g Architecture modeling Software / firmware S—
System modellng: and validation development I .V' | MARVE LL
= System and chip architecture —
* Pre-RTL software/ firmware l l
Big box emulators: l l Hybrid
= Full system level testing e
= Full debug capabilities :
= Quick emulation model build time | Hybrid:

l = Emulation and system
Enterprise FPGA emulators: - : model
= Higher performance system testing = Optimizes dev time,
= Cost effective for high volume capacity and speed
v
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Software defines the product in all industries

Automotive Digital Mil Aero
1 el Video
L s
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CPU/GPU

S
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Complexity is derived from the software
required to test the hardware and the
number of customer workloads to achieve
full visibility

Power & performance demands increase

the complexity for HW and SW integration

Requires billions of simulation cycles
and thousands of emulation cycles
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Projects use primary types of HAV technologies - emulation and FPGA prototyping

HW/SW co—design and verification
Hardware/chip verification
System validation

Software development

IP development and verification
Post—silicon debug

Other

0% 10% A 30% 40% 50% 60% 70%

Source: Wilson Research Group and Siemens EDA, 2022 Functional Verification Study
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Veloce can deliver customer value with our strong HAV ecosystem

Veloce Strengths Customer Value
Reliable & power efficient Low TCO

Virtualization High Productivity

Capacity Scaling System level verification
Broad Apps and Solutions Meet verification goals
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Shift left becomes possible with a unified environment for collaboration
between HW and SW teams

i1 11 i1

Virtual SoC Hybrid SoC RTL SoC

Veloce HYCON Questa simulation, Veloce emulation, Veloce prototyping

Leverage the platform capabilities to meet the key requirements of speed, accuracy and
debug
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HAV apps are critical for full system—level verification

Software validation

Validate full SW stack across
virtual, hybrid and HW

Power analysis + UPF

System level power analysis
on real software workloads

designs

Apps to meet
HW/SW co-verification Pp o . | DFT and fault
Debug HW-SW integration a]_]_ Verlfl cation Validate test patterns,

functional safety and

challenges 15026262 certification

issues with advanced tools

Coverage and assertions
Leverage metric—driven
verification for coverage
closure and effective debug

Enterprise server

Manage emulation resources
and optimize job placement
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Traditional power flow

Challenges:
 Feedback to RTL team * Very long time to get data with real workloads
* Very long time to get power numbers

— + Long feedback loop to RTL team
PowerPro

Synthetic tests (short and not realistic) Netlist 6~8 weeks later

~ Feedback to RTL team

System-level § System-level | System-level

integration verification verification
PowerPro Only few real workloads

V- | SAIF generation
Synthetic tests (short and not realistic) Feedback to RTL team K

Average/peak power

PTPX

Very long Turnaround Time

Timeline for traditional power flow
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Shift left power analysis done at the system level

Benchmarks running on RTL Design Veloce Strato
N

-

3DMark  GFXBench Geekbench AnTuTu

Power trend
analysis

Heat
Map

FAST MODELS [

@eEmMu | |

Daéhboafd

Generating power profile for
100s of millions cycles

Display core 130 40.7 0:13:42 0:16:23 Enable decisions based

CPU 450 550 0:45:18 1:00:14 on real-world data

Scenario not possible to simulate without hardware acceleration
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Veloce PowerStream is a game changer

Benefits:
_ Feedback to RTL team * Much shorter turnaround time (8~10X faster)
) * Much earlier to real workload analysis (6~8 weeks)

+ Recommendations based on real workload
PowerPro + Many more workloads (50 - 1000)

Synthetic tests (short and not realistic)

s Feedback to RTL team

System-level §| System-level

integration verification

Synthetic tests (short and not realistic) Power profile and power metrics

Action-oriented recommendations short Turnaround Time

Timeline for game changer Veloce PowerStream flow
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Autonomous vehicle design and verification methodology platform

Evaluate multiple levels of abstraction for models of systems and SoCs
Understand performance from the silicon to the complete system including driving scenarios

Run entire software stacks, providing metrics of power and performance

Veloce System Interconnect

Open Interface Layer f onenonae + TLM  + DPI

MOCK-LUP
IMTERFACE

Veloce Hardware
Accelerated Verification
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Safety critical automotive IC development introduces new

Safety Analysis

Early safety analysis that
provides a path to an optimal
safety architecture
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Safety Insertion

Efficient, consistent, and
insertion of safety
mechanisms to achieve the
safety architecture

RN
challenges Igp 26262

Safety Verification

Multi—-domain fault injection
to prove the effectiveness of

safety architecture
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Siemens EDA integrated fault injection solution

Fault List

Generation ‘
Austemper Fault
SafetyScope List Fault List Ag&o 26262
Fault NS
Database
Austemper ggii;i Veloce Fault . T
KaleidoScope . App ESSEH O\
(OneSpln) Metrics and Work
Products
Fault ) Fault
‘0T MmE ’roof )T TS Aust
Simulation Formal Proof Fmulation LBIST/MBIST
Fault
Fault (Blassifications
Database
Fault Injection Results (Fault Classifications)
Generate an optimized Fault Injection engines read fault list, Generate safety metrics
fault list. execute fault injection, and classify and work products

faults
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2023

DESIGN AND VERIFICATION ™

Functional Safety: Samsung Case Study DV |

COMNFERENCE AMND EXHIBITION

Complex Safety Mechanisms Require Interoperability and
Automation For Validation And Metric Closure

Sub_block6

Final Result Total Faults (SA0 + SA1) Total Fault Distribution (%)

Sub_block10 sub_block1

Detected Observed 3125 77.18
. || neo Detected Unobserved 0 0.00
Sub_block12 | Sub_block? T Undetected Observed
7 (Residual) 69 1.70

Sub_block3 |~
- Sub_block13 .

Sub_blocks

Bub Mockat | ek Mocks A B Skl R B 10 fault moved to SAFE Fault

Undetected Unobserved

Sub,_block2 Sub_blocks Sub_block9 - I i : e 6.92
(conservatively Residual)

Safe Fault

. 5.78
Dead Logic

Safe Fault
S : Formal COI analysis
SM Aware Fauts optmizations_[[SSONNAIEAGING Signal Back Propagation
Safe Fault Configuration
Arcsh?tfgure B | opimeatons | Simulation Engine Engineer's justification
Sampling /Architecture sub total

Vulnerability Factor .
4782 — 733 (Not Injected)

Optimized Fault List

[ Fault List . .
Ophn:l.{alions EmUIatlon Eng'ne

Collapsing
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Leverage workload data and system—level context to drive actionable
insights

HW and SW
instrumentation to
capture data for
analysis and
visualization

Intelligen

ce

Improve overall
design and workload
efficiency
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Veloce Cloud delivers secure and dynamic peak or sustained capacity

uf:

Company A

7\

Veloce Cloud

Company 3 Siemens Data
Center
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Flexible multi—tenant and multi—-user solution
Secure VPN connection provides logical extension of
the customer network

Veloce Cloud Emulation—as—a—-Service

* delivering turnkey solutions for HW assisted
verification

* services range from cloud-based collaboration
to best—practice execution and emulation flows

Veloce Cloud Infrastructure—as—a-Service
* emulation expertise in house

 sustained incremental or peak capacity needs

SIEMENS



Summary

General purpose ASICs are falling short for power and
performance requirements. New customizable and adaptable

chips are the future for semiconductors.

Intel For every market segment: automotive, Mil aero, storage,
Al and ML, mobile networking and HPC, software is
defining the hardware architecture.

The Veloce team has a history of defining the future by

collaborating with customers.

By leveraging customer know how we have created the
world” s most advanced HW-assisted platform.

This is what defines the Veloce Team
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Contact
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Vijay Chobisa
Sr Dir. of Product Management
HW-Assisted Verification (HAV), Siemens EDA

E-mail vi jay. chobisa@siemens. com
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