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Abstract: In this paper, we investigated the hot carrier reliability of two kinds of device with low
threshold voltage (LVT) and regular threshold voltage (RVT) in 65 nm CMOS technology. Contrary to
the previous report that devices beyond 0.18 um CMOS technology is dominated by channel hot
carrier(CHC) stress rather than drain avalanche hot carrier(DAHC) stress, both of LVT and RVT devices
showed that their degradation is dominated by DAHC stress. It is also shown that in case of LVT
devices, contribution of interface trap generation to the device degradation is greater under DAHC stress
than CHC stress, while there is little difference for RVT devices.
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Fig. 1. Drain current vs. gate voltage Ip—Vg)

characteristics of LVT and RVT devices.

Table 1. Extracted DC parameters of all devices.

Device  Vrex(mV) InsalpA/pm)  DIBL(mV/ V)
LVT 330 459 96.3
RVT 430 377 94.18
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Fig. 2.
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Decrease of drain current by channel hot carrier
for (a) low threshold voltage (LVT) and (b)
regular threshold voltage (RVT) devices with stress
voltage of 2.2 V.
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Fig. 3. Variation of drain current, Alpss (%) of 65 nm
devices by DAHC and CHC stress.
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Fig. 5. Correlation the Vrex in DC degradation and the
Vrca calculated from Ni. (a) LVT and (b) RVT.
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