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Al-assisted tools promise faster creation of schematics, component selections, and PCB layouts. For power electronic converters, however, it is
essential to determine whether these results are electrically meaningful, simulation-ready, and robust from a layout perspective. In this thesis or
research project, you will use a DC-DC half-bridge with gate driver as a case study to investigate the capabilities and limitations of current Al-
assisted design tools for circuit design, layout, and evaluation of parasitic effects.

Objective

The objective is the scientific evaluation of Al-assisted design workflows for power electronic circuits and PCBs. This includes analyzing current Al tools and
simulation approaches, applying them to a half-bridge with gate driver as an example, and evaluating the results using technical criteria. The focus is on automatic
generation of components, schematics, and layout variants, as well as layout-quality assessment through parasitic interconnect elements, gate-loop, power-loop,

and common-source inductances, or co-simulations.

Possible research questions

* Which design steps for a DC-DC half-bridge with gate driver can be
meaningfully automated using current Al-assisted tools?

* How reliable are automatically generated components, schematics, and
layout variants from a power electronics perspective?

* How can PCB layout quality be evaluated in a traceable way using
parasitic extraction, equivalent circuits, S-parameters, or SPICE co-
simulations?

Expected outcome

The expected outcome is a structured assessment of current Al-assisted
design tools for power electronic circuit and layout tasks. The work shall
provide a documented case study of a half-bridge with gate driver, evaluated
schematic and layout variants, an analysis of parasitic effects, and clear
conclusions on which design steps can already be meaningfully automated
and where expert review remains necessary.

Prior knowledge

Required
* Fundamentals of electrical engineering and circuit theory
» Verg good experience with Al tools and Al interfaces
e Interest in circuit and PCB design and simulation
Helpful, but not required
* Fundamentals of power electronics or gate-driver circuits
» Experience with SPICE, PLECS, or PCB design
e Interest in Al tools, automation, or parasitic extraction

What you will learn

 You will learn how to critically evaluate current Al-assisted design tools for
real power electronics tasks.

¢ You will combine circuit design, gate drivers, PCB layout, and simulation in
a practice-oriented case study.

¢ You will understand how parasitic inductances and layout decisions
influence converter switching behavior.

» You will develop criteria for technically checking and improving automated
design proposals.

Supervision & application

Approach & tasks

N

. Structure the state of the art for Al-assisted circuit, PCB, and simulation
tools and derive suitable evaluation criteria.

. Define a DC-DC half-bridge with gate driver as a case study and specify
requirements for circuit, components, layout, and simulation.

N

w

. Apply Al-assisted design tools to generate or support components,
schematics, placements, and layout variants.

4. Evaluate layout variants through parasitic extraction, LCR equivalent
circuits, S-parameters, or SPICE co-simulations with passive and
semiconductor components.

. Compare the results, document the limits of automation, and derive
recommendations for Al-assisted design workflows in power electronics.
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Suitable for

Electrical Engineering and Information Technology - Electrical Engineering
* Computer Science

. Subject to academic fit and examination regulations.
Adaptable: Technical, Conceptual, Empirical

Methods & tools

¢ SPICE, PLECS und Co-Simulation
» Kl-Design-Tools und PCB-Layout
« Parasitische Extraktion, LCR-Modelle und S-Parameter

Literature & references

o www.celus.io/

o www.flux.ai/

o silixon.io/

« www.protoflow.ai/compare/best-ai-pcb-design-software-2026
» deeppcb.ai/deeppcb-kicad-plugin-ai-pcb-routing/

Relevance

Al-assisted development tools can accelerate design processes in power
electronics, but they must deliver technically reliable results. The work
provides a sound basis for realistically assessing the opportunities and
limitations of such tools for smart converters, efficient DC-DC converters, and
future automated hardware development.

The work combines literature and tool research with a technical case study. Depending on your interests and prior knowledge, the focus can be placed more on Al
tool comparison, circuit design, PCB layout, parasitic extraction, co-simulation, or evaluation methodology.
Additional notes: Please indicate whether you already have experience with power electronics, PCB design, simulation, Python, or Al-assisted development tools.

Interested? Please apply with complete documents: a current transcript of records, ideally a CV, and brief information on relevant interests and prior knowledge,
preferred focus, possible start date, and courses or other activities planned alongside the project.
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