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Gap states in amorphous Si (referred to as a-Si or «-Si) and polycrystalline Si (referred
to as polysilicon) are due to: 1) Dangling Bonds; 2) Reconstructed or Weak Bonds, that
is bonds formed between dangling bonds separated by more than one lattice constant;

3)Disorder Induced Localised States.

Dangling Bonds are due to the presence of Si atoms with co-ordination lower than 4,
which leaves one bond uncoordinated. Co-ordinated bonds are directional,
uncoordinated ones are not, hence the adjective ‘dangling’. These defects are believed
to give rise to energy levels near midgap. Some dangling bonds can reconstruct
resulting in ‘weak’ bonds (they are called weak because they stretch over more than a
perfect Si-Si tetrahedral bond distance). The energy levels associated with these are
believed to span the entire energy gap. Disorder Induced Localised States are due to a
quantum mechanical effect: when the disorder-induced fluctuations of the crystal
potential exceed a critical value (dependent on the atomic species involved) localized
states form. These are located near the conduction and valence band edges.

Thg differeqce_ between amorphous and polycrystaliine Si is that in the former traps are
uniformly distributed whereas in the latter they are concentrated at grain boundaries,
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