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Engineers won’t lose their jobs to AI.  
They will lose their jobs to another engineer using AI. – Jensen Huang
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AI Coding – Making the world a better place?

• Automate tedious tasks
o Boiler plate and syntax

o Unit tests and edge cases

o Debugging

o Documentation

• Focus engineering time on creative 
problem-solving

• Improve morale and engagement – 
“Happy bees make sweeter honey.”
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Agentic AI: Optimize Engines & Optimize Engineers

EDA’s 40-Year History

NUMERICAL SOLVERS SMT SOLVERS GRAPH THEORY AND TOPOLOGY

BINARY DECISION DIAGRAMS BOUNDED MODEL CHECKER DISTRIBUTED PROCESSING

SAT SOLVERS ADAPTIVE MESHING NON-LINEAR SOLVERS

SYMBOLIC MODEL CHECKERS MATRIX SOLVERS COMPUTATIONAL GEOMETRY

Manual
Layout

Automated
Transistor-Level

Layout

Automated
Cell-Based

Place and Route

RTL
Synthesis 

High-Level
Synthesis 

Excellence in Simulation and Optimization  

Improving Productivity Through Design Abstraction

Natural Language

Optimization AI

Cadence
Agentic AI
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The Journey to Autonomous Design

L E V E L  1

Optimization AI

L E V E L  2

Conversational LLM

L E V E L  3

Complex Reasoning

L E V E L  4

Agentic Workflows

L E V E L  5

Autonomy

CADENCE CEREBRUS®

VERISIUM

OPTIMALITY

ALLEGRO® X

VIRTUOSO® STUDIO

JEDAI ai platform

Digital Design 

Digital Verification 

Custom

System

AI Platform MODELS RAG DATA COMPUTE

Package

API

SILICON 

AGENT

SYSTEM 

AGENT
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• Verification largest cost in IC dev

• Advanced node and 3D-IC means more 
gates, more states, more potential bugs

• Dev schedules continue to tighten

• Engineering resource gap is growing

Verification is Still the Infinite Problem

IBS, Global Semiconductor Industry Service Report

Total Cost of Chip Project ($M)
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Agentic AI Journey – Level1 - Optimization AI

Cadence Cerebrus

Reinforcement Learning

Node Productivity PPA

4nm 5x 8% leakage

4nm 5x 10% leakage

6nm 5x 20% PPA

5nm 5x 14% Fmax

7nm 5x 8% power

5nm 5x 15% power

N12 4x 13% PPA

5nm 4x 25% power

Digital Implementation (Cerebrus) Digital Simulation (SimAI)

Design Type Speed Up

Modem IP 20x

Mobile SoC 7x

AI IP 8x

AI IP 3x

Memory IP 5x

Base Station 18x

NOC IP 5x

Automotive SoC 5x

CPU IP 3x

Reinforcement Learning

Digital Formal Verification (Formal AI - Jasper)

Design Proof

Block A 1.2x

Block B 2.1x

Block C 1.9x

Block D 1.6x

Block E 1.5x

Block F 2.5x

Block G 3.1x

Block H 1.6x

Block I 3.6x

Reinforcement Learning

Optimization of core algorithms and engines with ML (AI Inside)

Using tools data to improve the core algorithms of engines and flows.
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Verisium in Action

Verisium Manager

Xcelium

Logic sim

Verisium 

SimAI

Verisium 

FormalAI

Design
Rev n+1

Design
Rev n

Jasper

Formal

Verisium

CodeMiner

Verisium

AutoTriage

Verisium

PinDown
Verisium

WaveMiner

✓ Which check-in…

✓ Which lines of code…

✓ Which signals…

✓ Which clock cycle…

✓ Which tests for check-in?

✓ Schedule runs

✓ Analyze results

Verisium

AutoFocus

Xcelium

Logic sim

Jasper

Formal

Verisium

Debug GUI
✓ Faster runtime

✓ Higher coverage

✓ Find more bugs sooner
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AI Mode AI Mode Goal

Compression Mode
Provides compressed test list achieving similar 

coverage as original full regression

Failure Amp Mode
Amplifies a rare hard to hit failure so it can be 

predictably reproduced and get fixed quickly. 

Coverage Amp Mode Finds new bugs by amplifying rarely hit on bins

Closure Mode 
Hit cover points that have not been hit yet. Works best 

when run iteratively (run-refine-run-refine…)

AutoFocus Mode*
Automatically generates a customized sanity/check-in 

gate testuite based on a specific RTL/TB changelist. 

Xcelium SimAI

UVM

Testsuite

Re-train every 1-2 weeks

Verisium SimAI

Input Layer
Tests, Randomization

Output Layer
Coverage, Errors

XceliumXceliumXceliumXcelium

AI-Optimized

UVM Testsuite

XceliumXceliumXceliumXcelium

Design Type
Speed Up

(Compression Mode)

Modem IP 20x

Mobile SoC 7x

AI IP 8x

AI IP 3x

Memory IP 5x

Base Station 18x

NOC IP 5x

Automotive SoC 5x

CPU IP 3x

Network IP 4x

CPU IP 9x

Used by 18 of the top 20 Semis

* December 2025
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Automation

Automate 
regression 

generation and 
execution based 

on user 
modifications

Efficiency

Minimize 
regression size 
and runtime by 
focusing on the 

relevant subset of 
changes

Integration

Unified experience 
leveraging both 

SimAI and 
AutoFocus 

functionalities

Verisium AI Focused Regression Flow
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Regression Health Dashboard 
New Tab for 

Regression Health 

Dashboard
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Proof Profiling 
Data

• Keep engine-
level settings 
that worked 
before

Proof Caching

• Reuse the 
existing result 
if the 
constraints 
and COI are 
unchanged

Trace Replay

• Leverage 
previously 
found traces

Proof 
Orchestration

• Use Machine 
Learning to 
find the best 
proof 
algorithm 
settings

Optimization AI in Jasper
Parallel runs find more bugs and achieve deeper proofs

Jasper Smart Proof
AI-Driven Orchestration

Multi-run optimization +AI

Qualcomm CPU JUG 2023 Best Paper

Find more bugs Better convergence Faster proofs

For fully-converging testcases:

- 5x reduction in 

runtime

- 90x reduction in 

machine slots
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L E V E L  2

Conversational LLM

Conversational LLM Agents Across the Software Portfolio

Cadence Knowledge Sources

Tool X
Docs

Tool Y
Docs

Tool Z
Docs

Customer Knowledge Sources

Flow Docs FAQs …

Cadence JedAI Platform 

Cadence ASK System

App Notes RAKs
Troubleshooting

Guides

Genus

Xcelium

Innovus

Jasper®

Virtuoso®

Spectre®

Cerebrus®

Conformal

Reality DC

Clarity

Cadence Tool X

User Chat In

Cadence® JedAI Library

Assistant

User Chat Out

Query
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AI Assistants - Verisium Debug AI Assistant

AI-Powered Tools
• Code inspection - Read code and suggest potential issues – Autonomous

• Explain signal - collect data about signal and summarize it’s functionality

• Complex waveform expression 

• Randomization contradiction AI summary

AI Chat
• Ask and Retrieve information from your design (Design, TB) ​

• Operate Verisium Debug and summarizing information

• Answers from Tool help and Setting options​

JedAI Platform

L E V E L  2

Conversational LLM



© 2025 Cadence Design Systems, Inc..15

AI Assistants - Verisium Debug AI Assistant -SmartLog, Source Search

Explain the error message

Suggest next steps

Explain what leads to the 

error

Links to related SmartLog 

messages

Prompt
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Found the RTL logic, explain the 

logic and provide links​

Details on the Register that 

enables the inversion​

Details about the TB code that 

enabled the inversion​

AI Assistants - Verisium Debug AI Assistant – RTL exploration

Prompt
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AI Assistants - Jasper AI Assistant – Tool Docs Q&A

✓ Tool documentation search and 

command querying from NL

✓ Connection to Cadence or 

customer-provided LLM via JedAI

✓ Open queries to streamline general 

routines

✓ History

Query examples

• How to convert the assertion 

pp.fv_env.fl_chk.AST_no_duplicate 

to an assume?

• Give me an example of commands 

to run hunt cycle swarm

• How to save the DHO database

• What is target bound?

• How to enable multiple traces for 

an assertion

L E V E L  2
Conversational LLM
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AI Assistants - Jasper AI Assistant – Design Exploration

✓ Design exploration from 

natural language

✓ Tcl code editable in case of 

required adjustments

Query examples

• List all IOs of instance 

<instance>

• What are the instances with 

parameter PTR_W set to 3?

• Which assertions are 

disabled?

• What are the FIFOs of 

instance <instance>?

• What are the instances of 

module <module>?
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AI Assistants - Jasper AI Assistant – Tcl Property Generation

✓ Tcl property generation from 

natural language

✓ Specialized prompt for SVA 

generation

✓ Instant syntax checking, including 

signal names

✓ Toggle between different property 

types

Query examples

• Check that sig_a is equal to 

DATA_MEM_SIZE if initialized 

and all bits of sig_b are high

• Check that sig_a is different from 

DATA_MEM_SIZE if sig_b is high 

and any bit of sig_c is high, but 

not all bits

• Check that sig_a is always equal 

or more than one and sig_b is 

equal or less than four
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Cadence® JedAI

Customer Farm

Off-prem

On-prem

NVIDIA
Llama Nemotron

Llama Mistral

Deepseek

GPT GEMINI Claude

Cadence JedAI Platform

Genus

Xcelium

Innovus

Jasper®

Virtuoso®

Spectre®

Cadence
Cerebrus®

Conformal

Allegro ® X

Verisium

Stratus

Modus

Cadence
Reality  DC

Clarity

MCP APIs

M
C

P

Cadence Knowledge Sources Customer Knowledge Sources

Data Inference

EmbeddingRefinement

RAG

Proxy Server

Index 
Server

PromptSecurity

LLM APIs

LLM APIs

MCP
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New Protocols Are Enabling Plug-and-Play Agentic Systems

Model Context Protocol (MCP) Agent Communication Protocol (ACP)Agent2Agent (A2A)

Anthropic Google IBM

Innovus+ Tempus Jasper® Xcelium

MCP MCP

SDC AgentFloorplanning Agent Formal Agent Simulation Agent

Physical Design Agent

MCP

TestBench AgentA2A / ACP

A2A / ACPA2A / ACPA2A / ACP A2A / ACP

MCP

CADENCE CEREBRUS® VERISIUM

MCPMCP

Customer 

Agent
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M
C

P

Cadence® JedAI

M
C

P

Customer Farm

Off-prem

On-prem

NVIDIA
Llama Nemotron

Llama Mistral

Deepseek

GPT GEMINI Claude

Cadence JedAI + Customer AI Platform

Customer 

AI platform

LLM APIs

LLM APIs

Proxy Server MCP

Data Inference

EmbeddingRefinement

RAG
Index 
Server

PromptSecurity

Genus

Xcelium

Innovus

Jasper®

Virtuoso®

Spectre®

Cadence
Cerebrus®

Conformal

Allegro ® X

Verisium

Stratus

Modus

Cadence
Reality  DC

Clarity

MCP APIs

MCP

Cadence Knowledge Sources Customer Knowledge Sources
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Jasper Assistant Script Generation Agent

This slide contains forward-looking statements regarding Cadence's business or products.  Actual results may differ materially from the information presented here.

✓ Jasper Tcl script generation 

from NL

✓ Under the hood reasoning 

about command formation

✓ Edit return

✓ Execute on the fly

✓ History

Execute

Edit 

Reasoning

L E V E L  3

Complex Reasoning
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Agentic AI in Verisium – Verification Plan Gen

SpecMiner 

proposes 

vPlan 

sections

1

User selects suggestions that are 

relevant, accepts to vPlan

2

User selections 

recorded and 

used to improve 

future iterations

3
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Frontend Silicon Agent – receives the 

issue description, proposes fix, applies fix, 

and loops until it is resolved. 

Agentic Workflow Example

Propose 

Fix
Compile Rerun

Auto Fix



~3 times
Fail

vManager AI Assistant – group 

failures and launch agents to root 

cause and fix.

vDebug AI Assistant  - root-cause 

the failure and  generate summary of 

potential issues.

Frontend Silicon Agent

vDebug AI Assistant

vManager AI Assistant
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Cadence Frontend Agent for RTL and Testbench Creation

Spec

Plan

TB

Execute
(Jasper-Xcelium-Genus-Stratus)

RTL

Analyze, Debug, 

Optimize

+

Explore

Generate

Verify

Debug

Optimize

Prompt

Connected 

Design & 

Verification 

Data

Autonomous

Multi-step

LLM Control

“Vibe Coding”

JedAI Platform

VS Code Extension
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Cadence Welcome’s Chipstack
The World’s First AI Verification Engineer

10x Faster
Testbench and coverage generation

60-80% Automation
Eliminates manual DV tasks

Production Ready
Deployed at leading customers 

battle tested at scale

Enterprise Security
On-prem or cloud, 

your IP stays secure
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Meet The World’s First AI Chip Verification Engineer
Go from Design to 80% Coverage in Minutes!

DESIGN & SPEC

VERIFIED DESIGN

RUNS,FIXES AND DEBUGS TEST

INTEGRATES EDA TOOLS

WRITES TEST CODE

FIGURES OUT WHAT TO TEST

UNDERSTANDS THE DESIGN
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Accelerating DV workflows and 

coverage closure

Designer-driven unit testing to 

reduce early bugs

Deploying formal verification at 

scale for design/DV

Formal Verification 

Agent

Augment formal verification 

engineers to hunt harder-to-reach 

bugs

DESIGNERS FV ENGINEERS

Unit Testing 

Agent

Enable RTL design teams to 

deliver high-quality RTL via 

ease of unit testing

DESIGNERS

Understanding large designs & 

complex specifications

Mental Model 

Agent

Enable engineers to deeply 

understand the design intent

CHIP DESIGNERS

UVM Agent 

Testplans, functional covers, 

debugging, coverage closure, 

and more.

DV ENGINEERS AND DESIGNERS
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Data Workflow Generation
Process

Design Kits

IP

Library

Cadence Total Agentic AI for Silicon Design

Chip Collaterals

Virtual

model

FPGA

model

Emulation

model

IP testbenches

with vPlans

IP RTL

Top RTL

Floorplan

SDC constraints

Signoff scripts

Synth/P&R scripts

Package

 model

SW workload

profiles

IP and SoC

functional coverage

Mask 

layout 

Package

layout

Timing

reports

Power

reports

DRC

reports

Digital Design Assistant Digital Verification Assistant Custom Design Assistant

Cadence® JedAI Data and AI Platform

Cadence JedAI Data and AI Platform

AI-driven verification

Protium Palladium® Xcelium Jasper Genus Innovus Tempus Quantus Pegasus VoltusJoules

Integrity  3D-IC
AI-driven implementation

“Make me a chip with X,Y,Z off-the-shelf IPs, A,B,C 

custom IPs (specs attached), in process node P, …”

specs

Prompt
L E V E L  5

Autonomy
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