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(Hot-Carrier-Induced Degradation in Submicron
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Abstract

We have studied the hot-carrier-induced degradation caused by the high channel electric field
due to the decrease of the gate length of MOSFET used in VLSI. Under DC stress, the condition
in which maximum substrate current occurs gave the worst degradation. Under AC dynamic stress,
other conditions, the pulse shape and the falling rate, gave enormous effects on the degradation
phenomena, especially at 77K. Threshold voltage, transconductance, channel conductance and gate
current were measured and compared under various stress conditions. The threshold voltage was
almost completely recovered by hot-injection stress as a reverse-stress. But, the transconductance
was rapidly degraded under hot-hole injection and recovered by sequential hot-electron stress.

The Si-SiO, interface state density was analyzed by a charge pumping technique and the charge
pumping current showed the same trend as the threshold voltage shift in degradation process.
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Fig. 4. Schematic diagram of

(a) constant current stress between gate
and drain,
(b) traditional hot-carrier stress.
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Fig. 6. Gate current vs. gate voltage under

constant current stress of 8pA to the
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hole-injection stress.
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