497

InGaAsP/InP RWG MQW LD¥]
A g A Al el 1

A Study on the Design and the Fabrication of

InGaAsP/InP RWG MQW-LD

Hong Tchoon Ha, Tchang Hee Hong

Abstract

Recently interest in the tabrication of LD operated by low current is gradually increasing as
fabrication techniques of MQW-LD are progressed. In- this viewpoint, theoretical estimation  for
decreasing the amount of threshold current will be helpful to design and make LD in case that
active layer of conventional bulk type RWG- LD structure is replaced with MQW structure.

Therefore, the optimum design condition of RWG MQW-LD  was obtained from theoretical
analysis in order to operate in the weakly index-guided LD, low threshold current and single lateral
mode. From the design condition, MQW-DH wafer has been grown by using hand made vertical
LPE system, and then ridge patiern has been formed on the wafer through a photolithographic
process and lastly RWG MQW- LD has been obtained.

The main contents of this thesis are as follows;

[1] The lateral cffective index step has been obtained in RWG MQW-LD structure. Waveguide

mechanism  including this index step has been investigated by solving the carrier

diffusion equation and lateral wave equation. The maximum width of ridge has been
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obtained to operate in single lateral mode. From these theoretical results, the optimum
design condition of RWG MQW-LD have been suggested.

The theoretical conclusions;

* The lateral effective index step, Any, to operate in weakly index-guided LD : 0.015

* Maximum width of ridge to operate in single lateral mode : 4~5um (in case of
A nL=0.015)

+ Width of ridge to operate in low threshold current
4um (in case of An=15x107)
3um (in case of An,=20X107)

[2] Carried out the growth of MQW-DH wafer with theoretical analysis. Fabricated RWG
MQW-LD throughout photolithographic process. And measured I-L characteristic curves to
obtain threshold current (I), internal quantum efficiency( 7 ), and internal loss( @ ).

The measured results of fabricated RWG MQW-LD;
* Threshold current(ls) : 41lmA (L=400um)

* Internal quntum efficiency(7,) : 77%

« Internal loss( @ i) : 18cm’
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