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Abstract

In this paper, we report the first three-dimensional simulation result of the transient enhanced
diffusion(TED) of dopants in the ion-implanted silicon by employing our 3D semiconductor process
simulator, INPROS system. In order to simulate three-dimensional TED redistribution of dopants in
silicon, the dopant distributions after the ion implantation was calculated by Monte Carlo(MC)
method, followed by finite element(FE) numerical solver for thermal annealing. Excellent agreement
between the simulated 3D profile and the SIMS data has been obtained for ion-implanted arsenic
and phosphorus after annealing the boron marker layer at 750C for 2 hours. Qur three-dimensional
TED simulation could successfully explain the reverse short channel effect(RSCE) by taking the 3D
point defect distribution into account. A coupled TED simulation and device simulation allows
reverse short channel effect on threshold to be accurately predicted.
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Table 1. Parameter set for point defect charac-
teristics used in INPROS system.

Parameter Value Source

G+ : Equilitrium interstitial

9 -3 a
ion 465X 10°%xp(-15RKT) am”® | Chad® |

Dr : Effective interstitial diffusion

-2 2
coeficient 108X 10°exp(-322T) em™s | Chao'

Cy* * Equilibrium vacancy

" -3 b
on 14X 10Pexp(~20KT) em® | Tan

Dy : Effective vacarcy diffusion

P 30X 10%op(-184T) cm¥s | Tar®

Kp * Buk recombination coefficient | 1.4exp(-39/KT) en/s Law

Ks  Interstitial recombination velocity

2t S/SO, interf 52Bep(-08IAT) a's | Crowder®
* Time constant for interstitial _ : .
T it e poces BX10%p(-360KD) s | Eaglestar

* H. S. Chao, J. Appl. Phys., 79 (5), 199%.

" T. Y. Tan, J. Appl. Phys, 37 (1), 1985.

°® M. Law, IEEE Trans. CAD, 10, 1125, 1991.

45, W. Crowder, J. Appl. Phys., Sep,, 1, 1994,

¢ D. J. Eaglesham, Appl. Phys. Lett., 65, 2305, 1994.
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