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Reliability Evaluation of the WSW Device for
Hot-carrier Immunity
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Abstract

New WSW(Wrap Side Wall) is proposed to decrease junction electric field in this paper.
WSW process is fabricated after first gate etch, followed NM1 ion implantation and
deposition & etch nitride layer. New WSW structure has buffer layer to decrease electric
field. Also we compared the hot carrier characteristics of WSW and conventional. Also, we
design a test pattern including pulse generator, level shifter and frequency divider, so that
we can evaluate AC hot carrier degradation on-chip. It came to light that the universality
of the hot carrier degradation between DC and AC stress condition exists, which indicates
that the device degradation comes from the same physical mechanism for both AC and DC
stress. From this universality, AC lifetime under circuit operation condition can be
estimated from DC hot carrier degradation characteristics.
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Table 1. process parameters
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10/0.25um(PMOS)
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LDD I/l As, 16KeV, 1.0E14( /cm2)
Source/Drain I/} As, 30KeV, BE15( /cm?2)
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Sidewall HLD/Nitride(850A)

OUT-1 (NVOS in Irverter)

clock
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for NMOS, 10/0.25um for PMOS)
Fig. 6 The schemaic of AC hot carrier test pattern on chip
consisting of pulse generator, level shifter
and frequency divider(Width/Length=5/0.25um
for NMOS, 10/0.25um for PMOS)
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