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2. Considering diffusion via charged point defects near equilibrium,

-1 —2
Dy =i ()« 03 () + o2 () +or ()

For (n/n;) > 1, D4 o« {n/n;) (based on peak slope approaching 1). Assuming this term
dominates for (n/n;) = 50 gives coefficient of 1.0 x 10%m?/sec. For (n/n;) <€ 1, Dy
(n/n;)2. Based on value at (n/n;) = 0.03, coefficient is 3 x 107*¥em?/sec. For (n/n;) ~ 1,
need additional term. Try constant. Once value of DY = 2 x 10716 is added as required to fit
(n/n;) > 1, it can be seen that (n/n;)~! term is negligible.

le-14 r—r—r—rrm ——rry T
- 0.03e-16™(x**-2)+2e-16+1.0e-16"x
0.03e-16%(x**-2) -------
1.0e-16"x --------
0.03e-16*(x**-2}+1.0e-16"x+1e-16 -~y
0.03e-16*(x**-2)+1.0e-16"x+2e-16 -—*
w
o
§ tet5} .
< [
(]
Te-16 bt
0.1 1 10
n/n

Diffusivity of low concentrations of “A” versus (n/n;) for constant background dopings
under near-equilibrium conditions.

Considering diffusion as function of point defect injection in intrinsic material:

Du= D |11 G ) + =10 (G5) | = o |1 (G ) + (- 10 (2 I)_I

For, C; = Cf, D = D¥; = 3.03 x 107 1%cm?/sec which is value from first plot with n = n,.
Adjusting f; to match plot at C;/C} = 20 gives fr = 0.2. The data only gives f; for n = n,, so
there are multiple options. Assuming that all charge terms have same fractional T contribution:

Ds= [2+ () +ous(Z) } [02 (gﬁ) +08 (g")

In identifying what the impurity might be, we can look first at Fermi level dependence. We
note that 'A’ diffuses via both positively (4++) and negatively (-) charged defects. This
suggests that it is might be a group IV material rather than a dopant. The impurity diffuses
primarily with vacancies. Larger impurities can be expected to diffuse more with V and less
with I, while Si self-diffusion has an f; near 0.5. Thus, the evidence suggests that A’ may
be a group IV element heavier than Si. The most likely option would seem to be Ge, since it
still has a substantial (0.2) interstitial component to diffusion, although Sn is another option.

107 %em? /sec
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