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(A Study on the Channel Length and the Channel Punchthrough
of Self-Aligned DMOS Transistor)
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Abstract

A general closed form expression for the channel length of the self-aligned double-diffused MOS
transistor is obtained from the 2-dimensional Gaussian doping profile. The proposed model in this
paper is composed of the doping concentration of the substrate, the final surface doping concentra-
tion and the vertical junction depth of the each double-diffused region. The calculated channel
length is in good agreement with the experimental results. Also, the optimum channel structure
for the prevention of the channel puncthrough is obtained by the averaged doping concentration in
the channel region. A correspondence between the results of device simulation of channel
punchthrough and the estimations of simplified model is confirmed.
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Fig. 1. Cross section of the junction region with
2-dimensional doping profile.
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Table 1. Fabricated sample conditions and results.
CASE . SAMPLE CONDITION CAL. SEM
Ns Yic( ram) Yys (gam) Nsc Nss Lg(gam) Le (4am)

1 3.7E14 3.9 0.7 6E17 1.2E19 2.91 2.95~3.02
2 7.4E14 3.4 12 6E17 6E19 2.14 2.21~2.33
3 1.4E15 3.2 12 6E17 6E19 176 1.54~1.62
4 3.7E15 2.8 12 6E17 6E19 137 1.33~1.38
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Table2. The device simulation conditions and the calculated results for the channel punchthrough.
CASE SIMULATION CONDITION CALCULATION
Ns Yic (pam) Y;s (1am) Nsc Nss L (¢am) L (eam)
A 1E15 3 1 5E15 1E20 1.32 8.29
B 1E15 3 1 5E16 1E20 1.4 4.25
C 1E15 3 1 1E16 1E20 162 113
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