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Summary

) 59.
o, Jr., J Field experience has brought to light undesirable features of the opera-
ion of solar cell arrays due fundamentally to mismatch in the output of
ust 1979; ndividual cells. These difficulties can be avoided if bypass diodes are con-
' ected across cells or groups of cells.
:atalog, U.8, . A new technique is described for integrating bypass diodes into the
. 1978, solar cell structure with minimal additional cell processing. After fabrication

he cell can be interconnected in the same manner as conventional cells.
Experimental results are described verifying proposed processing sequences
~and system performance of the cells. ‘

1. Introduction

Recent large field installations of solar cells such as the 60 kW array
field at Mount Laguna [1] dramatically illustrate the types of problem which
_can arise in large photovoltaic systems because of mismatch in the output of
.individual cells. This mismatch may be due to the physical differences
_between cells or cell starting materials arising during normal processing, it
may be due to cell cracking or aging or it may be due to external events such
as cell shadowing. ‘

‘ Two types of problem are apparent. The first is related to the fact that
‘the current output of series-connected solar cells is determined by the output
-of the worst cell in the series connection. This not only gives rise to a “mis-
match loss” when cells are connected [2] but also gives rise to the well-
known susceptibility of solar cell arrays to partial shading. The effect of
-shadowing a single cell, e.g. by a leaf or a bird dropping, is greatly multiplied
throughout the array. In the worst cases the power loss due to shading a
-single cell is multiplied by the number of series-connected cells in the array.
For large power arrays in which there are parallel connections of cells, this
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