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Abstract: The increasing demand for higher power density in electronic applications, from computing to 
RF electronics, requires efficient device designs and circuit architectures. Despite significant innovations, 
high junction temperatures caused by device self-heating continue to compromise both performance 
(efficiency and power density) and device longevity. Over the past six years, our research group has 
diligently pursued the development and integration of low-temperature diamond achieving significant 
results in both Silicon and III-V semiconductor technologies. The growth of high-quality diamond films at 
temperatures ranging from 400 to 500 °C, while preserving sp3-like properties along with a pivotal 
innovation in interlayer technology has resulted in remarkably low thermal boundary resistance, and 
exceptionally high thermal conductivity, surpassing that of copper. When integrated into GaN High 
Electron Mobility Transistors (HEMTs), the application of diamond films has demonstrated a remarkable 
reduction in channel temperatures by up to 70 °C at a DC power output of 25 W/mm. Furthermore, we 
have successfully extended the application of this low-temperature diamond growth technique to Silicon 
substrates, achieving compatibility with back-end-of-line (BEOL) processes. 
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