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Abstract

The n-channel MOSFETs with gate-n™ S/D overlapped structure have been fabricated
by ITLDD(inverse-T gate lightly doped drain) technology. The gate length(Lmasx ) was 0.8
um. The degradation effects of hot carriers injected into the gate oxide were analyzed in
terms of threshold voltage. transconductance and drain current variations. The
degradation dependences on the gate voltage and drain voltage were characterized. The
devices with higher n™ concentration showed higher resistivity against the hot carrier
injection. As the results of investigating the lifetime of the device, the lifetime showed
longer than 10 years at Vy = 5 V for the overlapped devices with the implantation of an
phosphorus dose of 5 x 10*® ecm”® and an energy of 80 keV in the n~ region.
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Table 1. Parameters of the typical over-
lapped device for the measurement
of the degradation.

Device parameter Results
Device dimension (W/L, mask) | 10/0.8 wm
Gate oxide thickness (Tox ) 220 A
S/D junction depth (X;) 0.13um
Threshold voltage (V, ) 1.12V
Maximum transconductance 73at Vy=5V
(Gp,, mS/mm)
Subthreshold slope 106 at V4 =5V
(mV/decade)
S/D junction breakdown voltage| 9.2 V
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0.18 Overlapped device

220 015 80 1x 10" Overlapped device

IT-C 220 015 80 sx 10 Overlapped device

LD-A 250 40 1x10% | Conv. LDD device

* Gate / n~ overlap length in the overlapped device
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