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period of about 10 seconds. In contrast, the generated minority

carriers are vulnerable to recombination with the populous majority

carriers. Thus, to produce an external current from the cell, minority

carriers must survive a random diffusion walk from their generation

points to the metallurgical junction.  The survival probability is

determined by the minority carrier diffusion length, L = 1/B-Tr, and the
necessary diffusion distance. The output current for a solar cell is

therefore  highly dependent on recombination lifetime, Tr  (and inversely

proportional to the density of recombination centers near the center of

the energy gap). Primary recombination centers are imperfections in
the silicon lattice, impurities, or chemical complexes.  Electrons are

the minority carriers of primary interest in an N /P solar cell.

The minority carrier lifetime is generally measured by

creating a momentary nonequilibrium in carrier concentration and then
observing the time for equilibrium to be re-established.  The nonequili-

brium condition can be produced by injection of excess minority carriers
2(np > ni2), or depletion of the minority carrier level Xnp <

ni ).  The

injection method measures the recombination lifetime, Tr' and is thus
directly relevant to solar cell performance. The recombination lifetime
depends on the injection level so our study will' be restricted to low
injection levels, (An << Na)' the pertinent condition for solar cells

used without high ratio concentrators.

When the excess carriers are injected by applying a pulse of

light with hv 1 Eg, the technique is called the photoconductive decay

method (PCD).  The excess carriers are monitored by measuring the

electrical conductivity of the sample as a function of time. This

classical technique, outlined in ASTM Standard F28-75, will be the primary

test method. When the excess carriers are electrically injected by

means of p-n junction whose open circuit potential is then monitored,

the method is termed Open Circuit Decay (OCD).  The OCD Method will be

used on processed wafers for correlation with photoconductive decay

measurements.
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