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Abstract

This paper describes the trends of hot-carrier and punchthrough phenomena as variations of some

process parameters

LDD doses(P), spacer lengths, Vi adjusting channel doses(BF,;) and implantation

energies. We observed that the increase of channel dose prevented punchthrough phenomenon but hot-
carrier was generated, As increasing LDD dose, the characteristics of hot-carrier and punchtrough were
aggravated by reason of strong electric field produced near the drain. It was also thought that LDD
dose of 1~2x10" was critical point. On the base of these trends, we proposed the improved model by
two dimensional electrical characteristics including generation rate of impact ionization and distribution of
electric field using the simulators of TSUPREM-4 and MEDICI, sequentially.
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Fig. 1. Simulated device cross section of
standard model.
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Table 1. Process parameters in standard
model.
Processi Element Setting Values
! = 13
Pwell Ii B Dose=2x10"( /a)
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n+ 1 As Dose=2%X10%( /et
t
S/D ! Energy=_80(KeV)
i = 1
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Table 2. Split of Process Parameters.
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Fig. 2. Design trend curve as variation of
LDD dose.
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Fig. 5. Design trend curve as variation of
channel ion implantation energy.
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Table 3. Dependence trend of critical device
parameters as process parameters.
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