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Reliability Analysis of SiGe pMOSFETs Formed on PD-SOI
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Abstract : The stress effect of SiGe p-type metal oxide semiconductors field effect transistorsMOSFETs) has been
investigated to compare device properties using Si bulk and partially depleted silicon on insulator(PD SOI). The electrical
properties in SiGe PD SOI presented enhancements in subthreshold slope and drain induced barrier lowering in
comparison to SiGe bulk. The reliability of gate oxides on bulk Si and PD SOI has been evaluated using constant
voltage stressing to investigate their breakdown (~ 8.5 V) characteristics. Gate leakage was monitored as a function of
voltage stressing time to understand the breakdown phenomena for both structures. Stress induced leakage currents are
obtained from I-V measurements at specified stress intervals. The 1/f noise was observed to follow the typical e (y =
1) in SiGe bulk devices, but the abnormal behavior y=2 in SiGe PD SOI. The difference of noise frequency
exponent is mainly attributed to traps at silicon oxide interfaces. We will discuss stress induced instability in

conjunction with the 1/f noise characteristics in detail.
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