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cleaner surface [1,2]. An advantage of this proge¢sat L~ =~ =~ ° U
the passivation layer can be deposited directlgrafie GaN IDEG

barrier layer growth, and is typically of high qial A
systematic study has been performed to investigate Figure 1. Cross-section of passivated HEMT
effect of SiN thickness and deposition method (in-situ vs

PECVD) on device performance. Table I. Table of DC parameters for passivatioresués
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Recently, AIN has become attractive as a paien (em/(Vs)

layer for HEMT devices [3]. The development of atom Unpassivated | 7.12 x 10'2 1703 523
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advantage of the deposition technique is the ghiituse
in-situ cleaning techniques, thus presenting amothe
method of forming a clean interface. We have
investigated thin (4 nm) ALE-deposited AIN films as IO
passivation layers. It was found that as the ddéposi
temperature is increased up to 500 °C, the passivat
quality improved relative to conventional PECVD giN
films. In particular, there was reduced gate arfestate
leakage current, minimal increase in dynamic on-
resistance under off-state stress conditions, attie |
change in the 2DEG properties (mobility, sheetiearr
density).
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Diamond has been heavily investigated as an
integrated heat spreading layer, however it ha® als
recently been reported to have passivation pragseds
well [4,5]. The high deposition temperature andshar
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provide a very clean surface. The current collapse is

comparable to PECVD SiN but the thermal conductivity "-lrn,n {"l"}

is much higher, resulting in improved device periance Figure 2. Change in dynamigRfor various quiescent

as a result of the reduced channel temperature. point drain voltage stress



