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Abstract
Self-heating effects during operation of high current AlGaN/GaN power transistors degrade the current-voltage
characteristics. In particular, this problem becomes serious when a low thermal conductivity Si substrate is used. In this
work, AlGaN/GaN-on-Si devices were fabricated with various channel widths and Si substrate thicknesses in which the
structure dependent self-heating effects were investigated by temperature dependent measurements as well as thermal
simulation. Accordingly, a device structure that can effectively dissipate the heat was proposed in order to achieve the
maximum current in a multi-channel, large area device. Employing via—holes and common electrodes with a 100 ym Si
substrate thickness improved the current level by 75% reducing the channel temperature by 68%.
Keywords : AlGaN/GaN-on-Si, power transistor, self-heating, thermal effects
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