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Abstract

The reduction of threshold voltage and punchthrough voltage of short channel MOS
transistors has been measured experimentally with silicon gate NMOS transistors. The
effects of the gate oxide thickness and substrate doping concentration on the threshold
voltage and punch-through voltage have also been measured with sample devices with boron

implantation and gate oxide thickness of 50 nm and 70 nm. Hot electron emission has
been measured by floating gate method for the samples with 3 um channel length. It has
been concluded from this measurement that hot electron emission is not significant for

the channel length of 3um.
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Fig. 1. Short-channel effects on the threshold

voltage.

(a) Bulk charge for the one-dimensional
analysis

(b) Bulk charge for the trapezoidal
approximation

(c) Case of a short-channel device.
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Short-channel effects on punchthrough.

(a), (b) Case of a long-channel device.

{c), (d) Case of a short-channel device.
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Table 1. Thickness of gate oxide and implantation

conditions for experimental devices.

Gate Implantation Dose (atoms/cm?
Sample Oxide Shallow Deep
Implantation Implantation
Thickness(nm)] (40 keV) (150 keV)
A 100 8 X 10"
B1 | 0.5%10'?
B2 70 8 X10" 1x10"
B3 | 2%10'"
C1 1X10"
Cc2 50 8 X10" 2X10"
Cc3 5X10*
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