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1. Introduction

Experimental P diffusion profile in Si with the P surface concentration of 3x10%° ¢cm™

at 900°C under an inert atmosphere has unique features of the plateau, rapid fall and tail
as shown in Fig. 1.[1] Yoshida et al. [2,3] studied P diffusion in Si based on the pair
diffusion models of the vacancy mechanism and the interstitial mechanism. They
obtained the effective P diffusion coefficient from the P diffusion equation, then
proposed the limiting process of P diffusion.
Based on these, the formation mechanism of the
plateau, rapid fall and tail is studied. [3,4]

10> gr———

1020 ;" i

2. Pair Diffusion Model M) r
Based on the vacancy potential energy in the ¥ 10k

vicinity of P shown in Fig. 2,[5] there is a strong é ok

attractive force between P and V, vacancies. By

this force, a P-V pair can diffuse over a long

distance without complete dissociation to P and V.
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This is the pair diffusion model of the vacancy o s 10 15
mechanism.[1] 2 (107 em s
At high P concentration, C,., the vacancy Fig. 1: Experimental P diffusion
profile and its simulation. [1,3]
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in eV in the vicinity of P atom. formation energy.
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potential energies generated by two adjoining P atoms overlap each other and the

decrease in quasi vacancy formation energy, AE\f,, , occurs.[6] The case of

Cpe =5x% 10%° em™ is shown in Fig. 3. The overlapping is seen in Fig. 3.

The vacancy potential energy shown in Fig. 2 is the basic condition for the pair
diffusion model of the vacancy mechanism and AFE f . Therefore, if the pair diffusion

model of the vacancy mechanism is adopted, AE\f/, should also be adopted.

Applying the idea mentioned above to the interstitial mechanism, we have the pair
diffusion model of the interstitial mechanism and the decrease in quasi self-interstitial

formation energy, AEIf, If the pair diffusion model of the interstitial mechanism is

adopted, AE lf, should also be adopted.

3. Conclusion

P diffuses predominantly by the interstitial mechanism.[7] Therefore the basic
process of P diffusion is the diffusion of (PI), where I and (PI) denote self-interstitials
and P-I pairs.

In the high C,. region, excess I is generated by the dissociation of (PI) and the

limiting process of P diffusion depends on whether or not excess I is controlled. That is,
1) if the concentration of excess I decreases relatively due to the effect of AEIf, ,or2)if

excess | is removed by the recombination with vacancies, P diffuses fast and the plateau
is formed; if not, P diffuses slowly and the rapid fall is formed.
In the tail region, Cp. is low and the limiting process of P diffusion is the basic

process of P diffusion or the diffusion of (PI). Excess I generated in the high C,.

region diffuses into the tail region and I is supersaturated there. Therefore the
concentration of (PI) increases, resulting in the fast diffusion of P and the formation of
the tail.

Two methods, 1) and 2), were described above for the control of excess I.
Investigating which of them actually occurs is a problem in the future.
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