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Abstract

The electronic performance of semiconductor devices is adversely affected by residual stress dur-
ing various packaging processes. Very few attempts have been made to develop a simulation method
for evaluating this issue. Therefore, we have verified a device simulation method for evaluating
stress-induced effects on the DC characteristics of nMOSFETs. Our simulation model includes an
electron mobility model that takes the stress effects into consideration. In the electron mobility
model, two physical phenomena induced by stress were modeled: the change in the occupancy of
electrons in the conduction band and the change in the average electron relaxation time. We evalu-
ated the variation in the DC characteristics of nMOSFET during an actual resin-molding process
(QFP process) using the developed device simulation method, and compared the simulation results
with experimental results. Our findings show that the simulation method produced a reasonable
approximation of the experimental results. It was demonstrated that the simulation is useful for
evaluating stress-induced effects on the DC characteristics of nMOSFETSs.
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Fig. 3 Residual stress in QFP
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Fig. 4 Experimental results of drain current shift in-
duced by resin-molding.
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Fig. 6 Schematic diagram of inter-valley scattering processes.
(a) unstrained condition, (b) biaxial compressive stress condition.
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Fig. 9 Schematic diagram of nMOSFET model for de-
vice simulation
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