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Technology s — electrolytic pore-formation of semiconductor, Surface SEM p-Si
solid layer in the middle of porous substrate |
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Electrolytic cells: top — simple sell, bottom- advanced cell.
1 —teflon cell, 2 — electrolyte soluthion, 3 — Si substrate,
4- electrodes, 5- cell frame, 6 — compressive screw






Technology s — electrolytic pore-formation of semiconductor,
solid layer and whiskers on porous substrate

A.V. Bobyl, S.G. Konnikov, V.P. Ulin et al.

Chip TEM strained geteroepitaxy
GaSb on GaAs

Porous..
layer .4

Substrate

Molecular beam epitaxy

V. G. Dubrovskii, G. E. Cirlin, Yu. B. Samsonenko,V. M. Ustinov et al.

Surface SEM 10 nm GaAs whiskers Surface SEM 10 nm GaAs whiskers cupped and covered by metal

50 nm
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Transmission electron microscopy
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P, oTH. eq.
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Activation energy for He approximately

two times bigger than for H..

Debaj length
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Hydrogen permeability | Activation Substrate Substrate Debai
[mol/m? s Pa]x10-1? energy, eV orientation resistance, length,
300 K 500 K Q cm nm
Si-2  (2.01 6.70 0.092 (111) 0.02 ~8.5
Si-3 [ 3.93 49.7 0.18 (100) 0.01 ~6.0

0= 8.6 nm
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Optical IR images of mesaporous Si
substrate (20x20 mm?2). Left and r
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Pd on solid Si
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MemMOpaHbI 2-1o0 MOKOJEHHUA

N i

I1. Patent RF (utility model) *“C

Possible lamellar Si membrane modules.

Patent application N 2008148241  z>.1v.2uus

Ulin V.P., Soldatenkov F.Y., Bobyl A.V., Chusov A.N., Fedorov M.P.,
Gromova O. B., Tereschenko G.F.






BbiBOAbI:

1) PaspaboTaHa TexHONormsa BbiICOKOCENEeKTUBHbIX
10 HM mMemOpaH ¢ MUcnonb3OBaHMEM COBPEMEHHOM
nonynpoBoAHUKOBOU TEXHOJIOIMuU

2) TemnepatypHass 3aBUCMMOCTb NPOHULLIAEMOCTMU
MemMOpaH nMmeeT BMA 3aKoHa AppeHuyca - OoTcyTcTBUe
MUKPOTpPELUMUH LeHTPaNbHOro CnyiowHOro crios

3) NMpoBOAMMOCTb U MexaHn4yecKas NPOYHOCTb MOXeT
ObITb NOBbLILEHA A0 BeJIMYNH UCXOAHOU Si NOASOXKN

4) Si MemMOpaHa o0ecnneunBaeT 0YMCTKY Boaopoaa ajasa 300
mW/cm? fromJIMBHBIX 3J1eMeHTOB. PeajibHo nmoka - 100-mW/cm? .



