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Chips Are the Bottleneck of the Al Boom

1

The world will need more chips
than ever before as we push
toward AGI.”

Sam Altman,
OpenAl CEO G openal

It takes 2+ years an.d, f
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The synergy between advanced
chips and Al research is what will
ultimately make AGI possible.”

Demis Hassabis, :
DeepMind CEO ©) DeepMind
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Hair on Fire
Verification: The Key Bottleneck for Building New Chips

Hardware x Al x Systems

Growing Pain:
Verification effort increased by 5X in the last decade with increasing chip complexity

RTL FUNCTIONAL PHYSICAL DESIGN
IDEA o— DESIGN — VERIFICATION M AND FAB «— SILICON
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8 © 2026 Cadence Design Systems, Inc. All rights reserved. c a d e n c e®



Solution: Al-Powered Chip
Verification Engineers

®
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Agentic Design Automation: Opportunity of the Decade

2025+

223 ‘

1980s

&

Handwritten Circuits

1000s of transistors
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) NL “Help Design XYZ”
interface

.
ChipStack™ Al Super Agent

Billions

J_ H|gh|y specialized ChipS

Increasing Productivity et D)



AGENTIC WORKFLOWS

Cadence Al Journey i

From Spec to GDS with Al Super Agents

>
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~2020
Optimization Al
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Technology

ChipStack™ as an Al Chip Design Engineer

Give a team of virtual engineers to chip companies!

MODERN UI/UX

New way to collaborate with Al agents for DV

DEEP INTEGRATIONS

Use with your workflow and existing EDA tools

PRIVACY

Deploy on-premises or on-cloud

VERSATILE

Formal or simulation-based verification

Simulation Test Plan Scenarios
-

sfdut/butTfet.v

Shared Code Testpoints

Select all Add scenarios
BasicPushAndRead 1)
UpdateAfterReadWithHaz 5 i
ShrinkOperationAndCredi 5 §
ConcurrentPushAndUpda & i
BackpressureAndFlowCor 5 i

ResetOutputsDefaultCher |

ResetNoSpuriousActivity 5

£

For all scenarios: = Generate

BasicPushAndRead

Description Code Results

CODE ® Syntax Check (O

Expand module
196 196 tfask automatic test_BasicPu
! fark
begin : timeout_block
#[ PER_TASK_TIMEQUT);
("Time: %1,
1 (" Tim
Stimuli is not ohserw
test,"”, i
failed_tests.push_baci
il ¢ timeout_block
begin : test_block
[ 1scenario selected Gen
£ |
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The ChipStack Al Super Agent - How Does It Work™?

PROMPT

_@_

Design
Inputs

RTL n
(Optional)
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Design Spec

Behavioral Model

Block Diagram

Functionality

“Verify this design with simulation”

L]

&

Skills

o
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Relationships

Hierarchy -
ebug Agen
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Verification
Collateral

RTL n+1

Testbench

Coverage Model

Run Scripts
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Mental Model: Single Source of Truth for Agentic Workflows

Test Correctness

_I:@_

Design

Inputs Relationships

Hierarchy Functionality Abstract

Connectivity Interfaces Relate Hierarchy

Design Spec Parameters Protocols Organize

Behavioral Model Functionality

Elaborate Enrich Reason

Ny

® in enta
@ Cadence® EDA Tools - s bt

®
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ChipStack Super Agent is Deeply Grounded in EDA Tools

“Which tests failed in

tord , “What number of clock cycles
yesterday’s regression?”

to propagate from A to B?”

Verisium™
Debug

Al-powered Debugger ~ ~ EEREEEEEEEEREE . e mmmmmme e

“‘Run Root-Cause-Analysis for

this failure” “‘Replay simulation from

timestamp A with signal B tied
to 0”

“Which tests can be removed
from regression without loss of
coverage?”

“What assumptions are in the
cone of influence of this failing
assertion”?

“ﬁ-
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Product Architecture: Built to Work Anywhere

Human-Agent
Collaboration Ul/UX

ChipStack™
LLM
Proxy Secure REST
Connect to any API serves
LM provider concurrent

L
- ——————

DESIGN/
VERIFICATION
ENGINEERS

. INTEGRATIONS TO CUSTOMERS
EDA INFRASTRUCTURE
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The New D&V Methodology with ChipStack

@ Human — Architect, Review, Guide @ Al Agent — Generate, Compile, Debug, Fix
I 01 Architecture I 02 RTL Design I 03 Unit Testing 04 DV Verification I 05 Signoff
"""""""""""" [ R T T T T T R R T T T T T
PP 1
_ I S 1 Unit Sim Formal DV uses Mental Model to ) : |
Arch team creates detailed | Designer instructs agent : . A ] Agent handles regression :
architecture and parch spec : to generate RTL code 1 Generates SV Generates SVA B Cn and ask Qs : planning and scheduling 1
1 .| B e e s s e e e e e e e e —-—- - 1
with full design intent , ST _ B - 1 EEnch SRS L N —— o , WSS _ B - |
| o Runs simulation Runs Jasper " in | o e [
----------- e e : Debugs failures iterative Test Plan Agent generates plan; ! BEE e Aeent auto-tri :
"""""" B === RTL Agent generates code, : automatically debug loop DV reviews and provides guidance 1 ? ug Agen 'au CATIELEE ,
(R : compiles and iterates until , [ | e T 1 failures and fixes bugs :
Mehta 'Mo el Agent extracts \ BlEanand lint-free : . I automatically :
design intent from spec + RTL. : ___________ I _ [ I e S Sk eSS . Formal Path UVM Path | T——-——-----=- L
Feeds all downstream agents. 1 I S 4 . : """""""""""" 1
: : Debug Agent fixes failures; 1 Generates Generates all UVYM Coverage Agent auto-closes :
"""""""""""" Designer reviews and Designer reviews & signs off 1 i
/ B} / g : g g 1 assertions, components gaps; flags remaining items :
Replaces weeks of manua approves each module 1 I e e 1 covers and - Compiles & fixes AN for review 1
specinterpretation B ____ ! Clean. tested RTL assumptions - Runs & debugs :
4 o . ek e = e e e
Designer instructs; agent builds. handed off to DV team M rer paRinalenvionments) e ;
No manual RTL writing. g€ oop ? ) ) I
- Final TB Engineer reviews final .
q 1
coverage and signs off 1
_______________________ 1

DV engineer reviews results
and signs off

The Future: Humans architect, review and guide. Agents handle the tedious work — generating, compiling, debugging, and closing coverage. No more
writing boilerplate.

12 © 2026 Cadence Design Systems, Inc. All rights reserved. c a d e n c e®



The Future: One DV Super-Agent, End-to-End

' Human — sets intent, reviews, signs off ' DV Super-Agent — plans, decides, orchestrates ' Sub-Agents — execute the work in parallel

INPUT > ANY OF THESE TRIGGERS A FULL DV RUN

\ g

ORCHESTRATES > SPECIALIST SUB-AGENTS, EXECUTING IN PARALLEL

humans set intent - super-agent runs the full verification loop - test plans, testbenches, scripts, coverage, dashboards delivered end-to-end.
cadence



Models
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Supervised Fine-Tuning (SFT)

Experience: Fine-tuning in-house model ChipMonk

Task

« Domain: Formal verification

» Goal: Train a model to generate SVA assertion code from natural
language test-scenarios

Data

« 24,000 examples of (scenario, SVA) pairs
« Synthetically generated using GPT-4 by running our ChipStack™ flow

» Applied heuristic filters to remove low-quality data

Infrastructure
» We used Mosaic ML's Multi-Cloud Training tool (now Databricks)
« 8 GPUs, each with 40GB

» \We also deployed the model on customer site

15 © 2026 Cadence Design Systems, Inc. All rights reserved.

ChipMonk

Our custom-tuned LLM for
formal assertion generation
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Supervised Fine-Tuning (SFT)

Experience: Fine-tuning in-house model ChipMonk

Results
« Evaluated the tuned model for syntax validity

ChipMonk

GPT-4
(Data Generator) =

9.72% 73.07%

Llama 3.1-70B 16.49% 64.79% 91.71%

\/\

/l

» Fine-tuning increased performance to ~92% (+26 percentage points)
Our custom-tuned LLM for
« Smaller tuned model outperformed the larger data-generating model formal assertion generation

» - Task-specific SFT unlocked performance beyond flow-engineering
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Reinforcement Fine-Tuning (RFT)
Experience: VIP matching with single-turn RFT

Task: VIP Matching
« Train a model to bind DUT to verification IP (VIP)

« VIP are pre-defined components that can improve verification coverage and quality
* AVIP must be properly wired to a DUT's ports based on design features

« Time-consuming task for humans:
o  Find the right VIP for the DUT
o Understand the VIP's many signals

- Map VIP signals to DUT ports

17 © 2026 Cadence Design Systems, Inc. All rights reserved. c a d e n c e®



Reinforcement Fine-Tuning (RFT)
Experience: VIP matching with single-turn RFT

Task: VIP Matching

« Data
o Annotated by our chip-design team

o Training: < 50 samples
o Evaluation: 10 samples

« Reward Model

o Simple string-matching with annotated labels

« Platform
o OpenAl RFT Platform

o  Our collaboration allowed tuning 01-mini and 03-mini reasoning models

o Tuning runs were ~4-5 hrs
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Reinforcement Fine-Tuning (RFT)
Experience: VIP matching with single-turn RFT

Results

19

Performance improved by ~12%
for both base models

We were able to improve upon a
frontier reasoning model with 60
data samples on a highly
specialized task

© 2026 Cadence Design Systems, Inc. All rights reserved.

VIP Writing Score

111

Baseline
o1-Mini

Baseline
03-Mini
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Conclusion

®
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Constraints and Future Vision

SPEC TO SILICON: COLLABORATIVE MULTI-AGENT SYSTEMS

Architecture Power, Perf, Area
Specification Targets

WHAT MADE THIS HARD

Confidential data — Limited public benchmarks

« EDAtools are slow, expensive, stateful
» Determinism vs flexibility tradeoffs

Multi-tenant deployment (on-prem + cloud)

WHAT I'D DO DIFFERENTLY CHIP

DESIGNER Physical Design

More realistic data for fine-tuning Agents

« Better training data from production workflows

Robust agent memory system
* Long-term context retention across sessions EDA Tools IP Libra

Deeper EDA tool integration
Foundry-
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