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Frontier AI for 
Semiconductors:  
Automated Verification, Design 
Agents, and Faster Cycles



Anthropic: 

Safety and Intelligence



AI will have a 
profound impact 
on the world.

Anthropic's mission is to ensure that 
the world safely makes the transition 
through transformative AI.  We do this 
by building reliable, interpretable, and 
steerable AI systems.

Safety Science Stewardship Simplicity
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The evolution of AI at work

Chat

2023

Ask questions.
Get answers.

Do the work yourself.
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The evolution of AI at work

Code

20252023

Chat

Developers got access to a 
different category. 

AI that goes beyond 
answering questions. 
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The evolution of AI at work

Cowork

202620252023

Chat Code

Everyone else gets the 
same execution power. 

No terminal. 



The Intelligence Explosion
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Human + AI 
Workforce

2017

Transformer 
Architecture

Claude Opus 4.5 
excels at long-
horizon, autonomous 
tasks

“

2022

Human + AI 
Workforce

Advanced coding, multi-step 
agents, office tasks

We are here →

20252024

Coding assistant

The Artificial Intelligence Exponential

2020

Scaling Laws
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Harnesses and Closed Loops



Cleanroom Clone
of GCC

Closed-loop iteration

Work Test

Build GCC

$20,000



GCC-complexity 
solution

Work Test

Closed-loop iteration

GCC-complexity 
problem

$20,000



Solution

Closed-loop iteration

Problem

Capital

Work Test



Multi-agent research

Agent hierarchies

● Orchestrator controls a team and gives orders, stays high level CEO

● Core skills include delegation, communication 

● Creator-Verifier loop ensures high quality results

Matt Bell

Fleets of peer agents

● Many agents with differing goals need to work together

● Agents may be cooperative or semi-adversarial

● Core skills include scaled communication, theory of mind, negotiation







Semiconductors 

on the Exponential



Performance on Complex Tasks Doubles in 7 Months



ChipBench · 21 LLMs measured · arXiv 2601.21448

Most models perform worse on debugging tasks with raw waveforms.

8
models helped by one-shot waveform 

debugging

13
models hurt by one-shot waveform debugging



Design Conductor: An agent autonomously 
builds a 1.5 GHz Linux-capable RISC-V CPU

Matt Bell

Krishna, Krishna & Chin · Verkor · arXiv 2603.08716 · February 2026



From requirements to tape-out-ready in 12 hours

219
words of spec input

12 h
total agent wall-time

3 variants

microarchitectures explored

3,261
CoreMark score

RTL implementation · five-stage in-

order pipeline, register file in flops, 

early branch resolution, Booth-Wallace 

multiplier — all chosen by the agent.

Functional verification · Spike-driven 

cycle-by-cycle architectural-state 

checker; pass through MD5, 

CoreMark, and many regression 

programs.

Physical design · synthesis, place-

and-route, parasitics, STA, power, 

DRC, LVS on OpenROAD with 

ASAP7.

PPA closure · agent updated the RTL 

after reading STA reports, then re-ran 

the flow until timing closed at 1.48 

GHz.

Krishna, Krishna & Chin · Verkor · arXiv 2603.08716 · February 2026



NVIDIA’s ACE-RTL agent reaches 80–96 % 
across Comprehensive Verilog Design 
Problems (CVDP) categories.

A generator / reflector / coordinator agent team, combining Claude Sonnet and domain-

adapted RTL models, improved up to +44.87 % over prior state of the art

Deng, Yu, Liu, Pinckney & Ren · arXiv 2602.10218 · February 2026





Catching a Ride



Get the most from frontier models in design cycles

1 Make sure agents can access all technical information, designs, and rules

2 Build strong eval foundations: formalize rules, define “good”, use golden references

3 The verifier is the eval - iterate on your own sign-off flow  

4 Translate raw checker outputs into useful feedback

5 Close the loop and pursue improved convergence 



Treat the model like a strong but new engineer. 

Give it the spec it needs. 
Give it tools it can run. 
Give it feedback structured enough to act on.



Views from the Frontier



“We observed instances in which models reason about Verilog, 
which is an event-driven language, as if it were sequential code.

We posit that this is due to the heavy presence of software code in 
both LLM pre-training and post-training, and we expect that, as 
frontier labs recognize chip design as a more important 
application, this issue will be resolved.

Verkor · arXiv 2603.08716 · §5

30



“Empowered with systems such as DC… teams will be able to tape out the most 

complex designs that exist in 3-6 months, instead of the current 18-36 months.”

Today
~$400M, hundreds of 

engineers, one design at a 

time

18–36 months

Soon
Same headcount · many 

parallel explorations · closed-

loop tooling

3–6 months

“…teams that now comprise 100 or more people working on a single design will be able 
to simultaneously explore many different designs, architecture, and product ideas, each 
one from concept to GDSII.”

Verkor · arXiv 2603.08716 · §6.2 “The New Design Process”



“We enumerate some of the “LLM hang-ups” we 
encountered in this work below. 

Verkor · arXiv 2603.08716 · §5

32



“We enumerate some of the “LLM hang-ups” we 
encountered in this work below. 

For these reasons, we believe it will remain critical 
to have experienced human architects guide 
systems such as DC.

Verkor · arXiv 2603.08716 · §5

33
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Thank you

34
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Overview



Five areas where frontier models fall short:

1 Read raw waveforms.
Pre-process; never hand it the .vcd.

2 Reason reliably about clock-domain crossings.
There isn’t even a published benchmark for this yet.

3 Implement complex bus protocols end-to-end.
AXI, CHI — the model will sketch an interface and miss corner cases.

4 Lay out mixed-signal or analog blocks.
An EE-student vocabulary, not a designer’s judgement.

5 Close timing autonomously on a hard advanced-node design.
Verkor: ~96 % of target on an open node. Hard nodes break the loop.
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Cowork: 
Delegate complex 
tasks to Claude

37

Works with your files

Read, write, and organize files 
on your desktop 

Browses the web

Navigate pages, fill forms, and take action 
across sites with Claude in Chrome 

Connects your tools

Slack, Google Drive, Asana, 
and more via connectors
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Build, interrogate, explain, and 
publish models in plain English. 
Every employee gets a thought 
partner that knows the numbers.

Claude Data Coming Soon

Scott



Claude Managed Agents

CONFIDENTIAL

Your app Manage
d Agents

Event stream

Environment

Agent

Claude Managed 
Agents architecture

Claude Managed Agents handles agent 
infrastructure and execution so you can focus 
on your end-user experience.

Sandboxing Secure execution environments 
for agent code and tool use

Long running 
agents

Long-running execution that 
survives crashes and 
disconnections, built in

Multi-agent 
coordination

Agents spin up and coordinate 
other agents to parallelize work

Claude Managed Agents 
architecture

Managed Agents

Your App

Agent

SandboxSession

Event 
Stream

Angela & Katelyn
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