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Implementation of a Digital Class D Modulator in an FPGA, 
driving Driving a GaN powerstage 
 

Description 
 
Class D amplifiers are widely used in audio systems due to their high efficiency and low power 
dissipation. Recently, Gallium Nitride (GaN) transistors have emerged as a promising candidate for 
high-power, high-frequency switching applications, due to their low on-resistance and fast switching 
speed.  
 
The objective of this thesis is to design and implement a digital Class D modulator driving GaN 
transistors in an FPGA, using hardware description languages (HDL) and digital signal processing 
(DSP) techniques. The proposed system will be optimized for high efficiency and low distortion, and 
the performance metrics will be evaluated in terms of power output, frequency response, and Total 
Harmonic Distortion (THD).  
 
The system will be tested using a prototype Class D amplifier circuit, driving a set of speakers. The 
results of this thesis will demonstrate the feasibility and effectiveness of using a digital Class D 
modulator driving GaN transistors in an FPGA, and provide insights into the optimization and 
enhancement of the proposed system. This research will contribute to the development of high-
performance, low-power, and high-fidelity audio amplifiers for various consumer, professional, and 
automotive applications. 
 
As we have a digital flow at MinDCet, the possibility exists to generate a real IC layout of the 
implemented HDL, to assess the impact of the design complexity on silicon area. 
 
 
 

 

Block diagram of a 2nd order delta sigma modulator modulator, a possible building block in the 
generation of the GaN driving signals 
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15% Conclusions, text and paper 

MinDCet  

MinDCet is a High-Voltage, Power and Mixed-Signal IC design company, supporting our clients 
from concept to production-tested ASICs by cost-effectively accelerating time-to-market. 
This thesis proposal arose from the need for accurate delay measurements in characterization 
setups and an ongoing ic design project to design a laser diode driver used in lidar systems. The 
developed delay measurement system will be used in our lab as a tool. We plan to use an 
adapted version of the tool to build an demonstrator with our own designed lidar laser driver IC. 
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