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2 o p¥ vAd 74 dolnE Bl foidoln AnEsel GEukg AR WsHA chREnAE AR, o A
e 2ae @ o] OSHE ThEEe} ZA (fractal) AE AT, 2 A7 PUS Aglo] YHH A rEEE A
aace) vlgskget. 28)7 AFUErF YA A o) RS Azl dioleERE 9o Zg] AYe IRt g
Z7)E) 29le Bilae) 5 7)o et 7hAsit, o)k A¥AHNE WA (diffusion limited deposition) FH 2.
2 Ak 2319 7AFE Asi7](simulation) Ze} Hlw B3I Ale7] 23 thyee HAAe vlEEes, £4
7 e HAre} vhEERY. oW HRARE WEEwd vjdsiy Bkt Frd vhEse Eeldolng e
=AY Aste} gxEkdnt zehvd 248 2glel Z713el ulet ogest Zase dae AgAdet ANkEdoh

Abstract Porous silicon layers were fabricated with various conditions of HF concentration and current density. And
their masses were measured. From these data, the porosity and fractal dimension were estimated and analyzed. We
found that the porosity was proportional to the current density when the anodic reaction time was fixed and the constant
values of fractal dimension could be estimated from a series of data with fixed HF concentration. The values of fractal
dimension were decreased with increasing HF concentration. The obtained porosity and fractal dimension were compared
with the 2-dimensional computer simulation based on diffusion limited deposition model. According to the simulation,
the porosity was proportional to the diffusion length and the fractal dimension was inversely proportional to the diffusion
length. Since, the diffusion length is proportional to current density and inversely proportional to base concentration,
our experimental data qualitatively agreed with the results from the simulation. The porosity obtained by experiments,
however, was not consistent with the results by simulation.
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Table 1
The thickness(%), mass(,;) and porosity of porous silicon with constant anodic reaction time (anodic rection time : 500s)
Current 10 % HF 20 % HF 25 % HF
density : : :
2 s porosity & Mo porosity 2 M porosity
(mAem) (% 10°m) (X10°%ke) @) (X 10°m) (X10°ke) (%) (X 10°m) (X 10°ke) (%)
1 1.288 0.09 40 9.194 0.90 16 0.601 0.06 14
5 1.890 0.12 45 3.695 0.26 40 4.124 0.39 19
10 3.523 0.21 49 7.561 0.50 43 7.561 0.58 34
20 2.320 0.13 52 31.277 1.96 46 13.233 0.92 40
50 13.404 0.27 83 25.864 1.24 59 27.238 1.62 49
Table 2
The thickness(), mass(m,;) and porosity of porous silicon with constant current density (current density : 20 mA/cnf)
Anodic 10 % HF 20 % HF 25 % HF
reaction : ; :
. Mg porosity & M porosity h My . porosity
time () (% 10°m) (X 10°kg) (%) (X 10°m) (X 10%ke) (%) (X 10°m) (X 10°kg) (%)
100 4.039 0.41 13 8.334 0.72 26 2.664 0.20 35
200 5.327 0.37 40 6.273 0.43 41 1.375 0.10 37
500 2.320 0.13 52 31.277 1.96 46 13.232 0.92 40
700 12.631 0.45 69 17.529 1.07 48 18.560 1.24 43
1000 13.232 0.38 75 47.001 2.72 50 25.090 1.62 45
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Fig. 1. A picture showing a way to obtain fractal dimen-

sion from the slope by using least square method.
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Fig. 2. The result of computer simulation when diffusion
lengths are 200 and 300 lattice units.
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Fig. 3. The correlation between diffusion lengths and
fractal dimensions.
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