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Two dimensional numerical modelling of phosphorus
diffusion processes in silicon

Koh Kowan-Young* - L.ee Jong-Hwa * Yoon Sek-Keel**

(Abstract)

The impurity diffusion processes in semiconductor integrated circuit fabrication,
in general. consist of predeposition and drive-in diffusions.

In the present work. the final impurity distributions in silicon through
phosphorus diffusion processes in inert or nitrogen atmosphere were calculated
using computer-aided numerical analysis methods.
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The diffusion coefficients of substitutional impurities were modeled with
vacancy mechanism. It is assumed that the phosphorus diffusion is controlled by
Fair and Tsai model. An effect of the narrowed energy gap due to the strain by
very high concentration of phosphorus was approximated by the interpolation. For
the linearization of diffusion equation the finite difference method was utilized.
For the solution of the resulting simultaneous equations the strong implicit

procedure by Stone was used..
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Fig. 6. Two dimensional profile of phosphorus due to predeposition at 9507, 30 Min
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Fig. 7. Two dimensional profile of phosphorus due to predeposition at 1000, 60 Min.

<
[
- <]
o E4
- @ —
z 0z
8 =
c = o
w w
PHF
x =&
w o a
o |
. .
o |
!
\ *
. 1
[
111 \ | .
So Bm =)

(¢-WI)NOILVHLINIONOD 907

12

0.2

1.O

0.8

0.6
DEPTH (um)

0.4

Fig. 8. Comparison of simulation and experimental results for the drive - in of
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Fig. 9. Two dimensional profile of phosphorus due to drive - in at 1000¢C. 20 Min
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10. Two dimensional profile of phosphorus due to drive - in at 1100%¢C, 20 Min
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Fig. 11. Two dimensional profile of phosphorus due to drive - in at 1050¢C, 15 Min.
after predeposition at 1000, 60 Min.
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