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Abstract ILarge-scale Heterojunction Bipolar Transistor (HBT) samples were fabricated
by using Al, ;Ga,.s;In, ,sP/GaAs HBT material grown by MOVPE. Deep Level Transient
Spectroscopy (DLTS) tests were applied to the HBTs’ emitter junction (Np™ junction).
We then applied DLTS data (Defect Energy Level, Capture Cross Sections, Defect
Density) into Shockley-Read-Hall model to calculate the recombination currents in HBTs’
emitter Space-Charge-Region(SCR). The results show that the influence of SCR recombi-
nation current introduced by defects in high-quality HBT materials to devices’ D. C. char-
acteristics can be neglected. The same method was applied to a Al, ;Ga, ;As/GaAs HBT
with an abnormally small current gain and the results show that defects in it introduce too

large SCR recombination current to give a proper D. C. current gain.
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