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RESEARCH INTERESTS

EDUCATION

PhD in Electrical Engineering

University of Genova

i February 2023 - January, 2026 @ Genova, ltaly

Research Thesis

Electro-Thermal Modeling and Reliability of High-Power Semicon-
ductor Devices under Surge Conditions with Machine Learning

Based Parameter Prediction.
For List of Peer-reviewed Publications, Please Refer to Page 2.

Master in Electrical Engineering

Capital University of Science & Technology

i 2018 - 2022 @ Islamabad, Pakistan
Research Thesis:

Multi Ray Channel Modelling for the Communication Network of
Flying Things.

Bachelor in Electronics
University of Peshawar

i 2011 - 2017 @ Peshawar, Pakistan

Final Year Project:
Home Appliances Control & Temp/Humidity Updates through An-
droid Application.

PROFESSIONAL EXPERIENCE

Thermal Modelling and Reliability of High Power Semi-
conductor Devices

Poseico Power Electronics S.p.A

i@ February, 2023 - January, 2026 @ Genova, ltaly

Research Activities:

e Developed electro-thermal models for high-power semiconductor de-
vices, enabling accurate junction temperature prediction under surge
currents exceeding 50 KA.

e Proposed dynamic forward-voltage model improving temperature esti-
mation accuracy compared to conventional methods.

o Performed comparative analysis of press-pack and module packaging,
identifying key reliability limitations under transient thermal stress.

e Applied machine learning models to predict device parameters (chip
diameter, current rating) from electrical characteristics.

ThermaVAR Tool:

Developed a Python-based tool for automated identification of
transient thermal impedance, Foster thermal network parameters,
and junction temperature prediction.

Power Electronics
Thermal Modeling
Machine Learning
Semiconductor Devices

TECHNICAL SKILLS

Simulation & Modeling:

MATLAB/Simulink | PSIM | ANSYS FEM

Electro-thermal Modeling = RC Networks

Programming & Machine Learning:

Python = Data Analysis = EXCEL

C++ | Classification | = Regression

Pre-Processing/Feature Engineering

Hardware & Instrumentation:

Power Supply Design = Circuit Design

Experimental Surge Test = Thermal Design

CERTIFICATIONS & PRO-
FESSIONAL ACTIVITIES

Journal Reviewer: IEEE Transactions on Compo-
nents, Packaging and Manufacturing Technology

Journal Reviewer: International Journal of Cir-
cuit Theory and Applications (Wiley)

Journal Reviewer: International Journal of Com-
munication Systems (Wiley)

PAV PES PEI Certification for Electrical Work -
Scuola Sicurezza, Italy

Participation in European PhD School on Power
Electronics, Getae, 2024

Participation in International Conference SPEEDAM,
2024

LANGUAGES

English
Italian



PROJECTS

Direct and Reverse Post Surge Test:

Designed and performed surge current experiments to evaluate failure mechanisms and reliability limits of semiconduc-
tor devices under forward and reverse bias conditions.

Electro-Thermal Modeling under Surge Conditions:

Developed a forward-voltage-based electro-thermal model for high-power press-pack diodes under higher anomalous
surge current levels, capturing dynamic electro-thermal coupling beyond static |-V methods. Validated using 3D FEM
(ANSYS), RC networks (PSIM), and IEC-standard experiments, achieving accurate junction temperature prediction.
Packaging Reliability under Surge Stress:

Performed comparative failure analysis of press-pack and module diodes under higher surge currents. Designed experi-
mental test setup and data acquisition pipeline, identifying packaging-dependent failure mechanisms and demonstrating
superior surge robustness of press-pack devices.

Transient Thermal Impedance Characterization:

Derived and transformed thermal RC networks (Cauer-Foster) from device geometry, achieving <1% fitting error. Devel-
oped ThermaVAR, a Python tool for automated extraction of thermal parameters and junction temperature prediction.
Machine Learning for Device Parameter Prediction:

Developed ML models (ANN, SVM, GPR, Ensemble) to predict chip diameter and average current from datasheet param-
eters, achieving up to 96.7% classification accuracy and R* = 0.99. Applied feature selection (MRMR, SHAP) to identify
key electro-thermal predictors.
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Mar. 2026.

DOI: 10.3390/electronics15061149

2. Fawad Ahmad, L. Vaccaro, A. A. Nkembi, M. Marchesoni, F. Portesine, and G. Anyanwu, “Junction Temperature and
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Performance of Vector-Controlled Dual Active Bridge Converter with Dual Phase Shift Modulation for Fast Battery
Charging Systems,” Electronics, vol. 13, no. 19, p. 3791, Sep. 2024.
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Conference Proceedings:
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