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The GaN technology has revolutionized the industry with improved power density, wider
bandwidths, and higher efficiency. However, the very high power density can lead to higher
operating temperatures, and hence a risk of reduced reliability if not accounted for. Moreover, the
high frequency performance is achieved by reduction of active device sizing and implementation of
changes in GaN epitaxy structures. Therefore, this continuous development of GaN technologies
requires fast and reliable verification methods of device thermal properties and thermal
management. In addition, direct measurement of the chip temperature of power amplifiers
operating in a system can open up for new compensation algorithms.
The close collaboration between Chalmers and European GaN industries during the last years within
the GHz Centre has lead to development of test structures [1], temperature sensors [2], as well as
characterization methods that can separate electrical from thermal memory effects [3], [4]. The
development of test structures as well as methods has resulted in that we today early on in the
technology development can perform accurate analysis of the thermal management as well as
dynamic response of new epitaxial designs [3], [4]. Furthermore, we have developed small
temperature sensors for integration in new power amplifiers for real time monitoring of the
operating temperature.
These activities improve the European GaN technologies, and make sure that European industries
relying on this technology will continue to be competitive on a global market.

Novel test structure for evaluation of thermal
properties, now integrated in engineering mask-sets
at GHz Centre partners.
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Thermal resistance evaluation without impact of
trapping effects of next generation of GaN for Europe.
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