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Until rather recently it was widely believed that “shallow impurities,” namely those impurities
that produce energy levels within ? eV of a band edge, were well understood in terms of
hydrogenic effective-mass theory [1]. Note: Citations are based on reference standards.
However, formatting rules can vary widely between applications and fields of interest or
study. The specific requirements or preferences of your reviewing publisher, classroom
teacher, institution or organization should be applied. For pt.I see ibid., vol, no.3, p (). A
simplified version of a recent model for deep traps in semiconductors is used to derive the
optical cross sections near threshold. It is found that the properties of the impurity and the host
semiconductor band structure combine to give four basic functional forms.
Deep impurities require energies larger than the thermal energy to ionize so that only a
fraction of the impurities present in the semiconductor contribute to free carriers. Deep
impurities which are more than five times the thermal energy away from either band edge are
very unlikely to ionize.
All defects which are dominated by short range forces belong to the family of ?deep?
impurities and exhibit distinctly different properties from the familiar shallow donors and
acceptors. An. Get Textbooks on Google Play. Rent and save from the world's largest
eBookstore. Read, highlight, and take notes, across web, tablet, and phone. Doping in
semiconductors refers to the introduction a small amount of impurities into the crystal to
increase the number of carriers that are excited by thermal energy and contribute to the.
The evaluations of the eigenstates and eigenvalues associated with deep impurities have been
restricted to either very simple models or large computer calculations. The author presents an
analytic method by which impurity properties may be calculated. The properties of deep-level
impurities in silicon are reviewed. The impurities discussed include In, Tl, Zn, Cu, Ag, Au, Ni,
Pd, Pt, Co, Fe, Mn, Cr, W, O, S, Se and Te. A few other impurities that can contribute to
infrared absorption or impurity interactions are noted.
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