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Porous silicon (PS) has been known as a base for low-thermal oxidation of surface layer of silicon since 1956.  After the finding of the room-temperature photoluminescence (PL) in 1990 PS is being studied as a material for optoelectronics devices. Now a new field of PS applications as a base material for chemo- and biosensors is proposed. 

We analyze the main mechanisms of pores production and the main properties related to the PS application in chemo- and biosensors. In particular  chemical processes inside the pores are discussed.

The PL, work function (WF), voltage-currents (V-I) and voltage-capacitance (V-C) dependences are taken as  basic characteristics for signal detection and chemical processes inside the pores are also considered.

It was shown that PL permits to use only pore depth  of the light absorption order. To analyze theoretically the phenomena connected with band bending (WF,V-I,C-V) we used the assumption  about small pores with respect to  space charge width (L). In this case L is the function of charge and permittivity of pore region. It was shown that the same along the pore leads to different results  depending on the distance from the pore edge.

Theoretical consideration shows that the introduction of different molecules inside the pores can change the V-I by several orders of magnitude. The great change of C-V has been predicted too. It is important that V-I and C-V depend on the frequency. This permits to use the V-I and C-V in selective chemo- and biosensors. 

A possibility of enzyme immobilization inside the pores due to the geometry factor is  discussed. The possibilities to use the main known active structures of biosensors in the case of PS application are analyzed.

We present and discuss the main experimental results for chemo- and biosensors in the frame of the theoretical approach. 
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