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A study on the multiple-quantum-well layer growth and the fabrication of
Buried Ridge Waveguide Laser Diode by the Liquid Phase Epitaxy

Su-Hwan Oh - TchangHee Hong

ABSTRACT

In this research our vertical LPE system was modified in order to grow the
InGaAsP/InP layers reproducibly and uniformly, so that its stabilitv improved.

But it 1s difficult to grow the layer below 100A even by using the modified
system and the above method. This was due to the instability of growth solution
caused by rotation of the solution hole during growth. Therefore, we made a new
structure of graphite boat in which we do rotate not the solution part but the
substrate part. After the growth of MQW lavers with the new graphite boat, we
could confirm that more than 1/2 of the laver thickness and 1/4 of thickness
deviation were decreased. Approximately 40A or 60A thickness of 1.3um InGaAsP
and 1.1ym InGaAsP layer are obtained with good quality. It is concluded from these
results that the maintenance of the stable condition in solution during growth is the
most important factor for the reproducible growth of uniform epitaxial laver by LPE
system.

We proposed B-RWG LD of which the ridge width was controlled more easily
and plananzation is more advantageous than RWG LD. It is possible to make

single mode LD having the ridge width of 6~9um if the lateral difference of the
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effective index of refraction is controlled properly. InGaAs/InGaAsP MQW DH
wafer was grown with the optimally designed values by CBE.

The blocking layers of MQW B-RWG LD were regrown by LPE, on the ridge
stripes formed by chemical wet etching. The blocking layer was formed by 2nd
growth(A type) and 3rd growth(B type). It could be found that the characteristics
of LD fabricated by 3rd growth were better than those by 2nd growth

The far field pattern was measured in order to know whether it was operated as
single mode in the lateral direction or not. It could be seen that the LDs were
operated as single mode up to 2.7Ith in ridge width of 5um and 2.4Ith in 7mm It
could be confirmed from the above results that-the MQW B-RWG LD made by the
optimal design was operated as single mode in the lateral direction.
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