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ABSTRACT

We have studied the characteristics of n-and p-channel MOSFET's with submicrometer

channel length fabricated by twin-tub (MOS process, Threshold voltage dependence and
potential distribution with channel ion implantation conditions and impurity profile of n-
and p-channel region were simulated using SUPREM-11 and MINIMOS 4.0 simulater. P-channel
MOSFET had buried-channel! in the depth of about 0,15 mm from surface by counter-doped
boron ion implantation for threshold voltage adjustment.
As a result of each device measurement, we have obtained good drain saturation
characteristics for 3,3(V) operation, minimized short channel effect with threshold
voltage shift betow 0, 2(V), high punchthrough and breakdown voltage above 10(V) and low
subthreshold values,
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Table 1, Process parameter

Process parameter Value
Field Oxide Thickness 5200 + 260 A
Gate Oxide Thickness 200 £+ 10 A
Poly Silicon Thickness 1500 A
Substrate Concentration 2E15/cn?
Vell Concentration ~ 2E16/ca’
Vell Depth 20-40m
N*S/D Junction Depth 0.2-0.3m
P*S/D Junction Depth 0.4 -0.6m
N*S/D Sheet Resistance se /0]
P*S/D Sheet Resistance 8 /0
Vell Sheet Resistance a5 KQ/O
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Table 2, Typical device characteristics,

Value
parsmeter
NMOS(¥/1.=50/0. 9) PMOS(¥/L=50/1.2)

Threshold [V] 0.9-1.0 -0.75 ~ -0.85
Field Threshold [V] 16 -14
Breakdown Voltage [V} 13 -12
Punchthrough Vol tage[V] 13 -12
Subthreshold Slope 105 80

{mV/decade]
Body Factor [Vt/2] 0.85 0.43
Mobility {Ca?/v - sec] 360 140
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