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SI/PI-Database
• Centralized infrastructure for PCB simulations [5].
• Automation with fast physics-based simulations and

full-wave validation.
• Unified pre-processing steps for ML applications.
• Encompasses over 80,000 individual simulations.
• https://www.tet.tuhh.de/en/si-pi-database/
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Data-Driven Workflow
• Starting from previous design PCB is optimized over

many iterations.
• Each iteration demands feedback of EM behavior.
• Simulation of modern, complex systems are compu-

tationally expensive.
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Agentic Power Integrity Framework

In the future PI Agents will use a variety of tools
• RAG: Retrieve design specs and query databases
• Simulation: Call simulations and ML-tools from user input and RAG results.
• Optimization: Propose design optimizations or identify issues.
• Plot: Visualize and document final results for human in the loop.
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Power Delivery Network Impedance Prediction

Motivation
• Full-wave simulations of modern PCBs take up several hours.
• ML model predicts EM-behavior in milliseconds → 1000x speed-up.
• Inference time is independent of input PCB size.
• Rapid exploration of large design spaces becomes feasible for complex designs.
• Publicly available training data is obtained from SI/PI-Database [3].
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ML Impedance Prediction
• Autoencoder is trained on PCB im-

pedance profiles [1][2].
• A compressed representation of the

impedance profile is contained in the
latent space.

• The encoder is replaced by a neural
network that maps the PCB features
to the latent space.

• The decoder reconstructs magnitude
and phase of the impedance profile.

Latent Space Analysis
Latent Space Properties
• The autoencoder maps each PCB to the latent space.
• In the latent space similar PCBs are clustered.
• This enables to identify boards with related properties.
• If a query to the latent space yields a similar board, simulations could be bypassed.

Latent Space Decoupling
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