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( Correlation between the Active-Layer Uniformity and Reliability of
Blue Light-Emitting Diodes )
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Abstract

We have investigated the correlation between the active-layer uniformity and reliability of InGaN/GaN blue LEDs.
According to initial characteristics, the devices are classified into two groups: group I devices of uniform light-emission
“and group II devices of non-uniform light-emission. The group I devices are more dependent on temperature and we
have found two degradation mechanisms through reliability test. One is bulk degradation in which the degradation occurred
over the entire chip and another one is edge degradation in which the degradation occurred from the edge of the chip.
Bulk degradation caused by the nonradiative defects is found to be faster in group II devices while there is no difference
_in the rate of the much faster edge degradation, where darkening starts from the n-Ohmic contact edge. Therefore, more
uniform active layer, more uniform current spreading, and the passivation of the dry-etched side-wall are essential for the
high reliability of InGaN/GaN LEDs.
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