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(A Reexamination of the Method of Measuring Internal
Loss and Quantum Efficiency in Laser Diodes)

RO OLR, OER B ERYY & AR R YYOBR AR L
(Young Su Han., Man Hee Do. Sang Bae Kim and Sang Koo Chung)

24wyl el AmAST. FAMOL Wy FHEER Ad=e] & o,

W vldekRtEE 2

o4 oAt Ao FA7| o] EAE o437 HolA tle]ese] AdubHl REA B WY FALEE
[+

utg oo} shvl Felo] w4 FAH SR o] RolF not dAHBICE THH L FA7) Aol g xA}
2]

A eherala] eee warh wehd Wrade] BaE HUe e 7]

o)z} 71 Aabe] )

oletE olgslof ghrh. = FAE Tl wel WiREAdR AgHEAe] deixng EASA | ol

#o] X rlo]ex o] IHE FAl= dAsfor et
Abstract

We examine the conventional method of measuring the internal optical loss using the
dependence of the reciprocal external quantum efficiency on the cavity length in laser
diodes. It is shown that the implicit assumption of constant internal differential quantum
efficiency 7. which has been customarily misinterpreted as internal quantu:n efficiency

7, is not valid for devices with short cavity length. Therefore, for reliable measurments

long cavity data should be used.
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Fig. 1. Equivalent circuit model of a 1.3um
InGaAsP/InP ridge waveguide laser
for leakage current analysis.
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Fig. 2. Calculated cavity length dependence
of the newly defined internal
differential quantum efficiency 70y
the internal quantum efficiency 7,
and the slope efficiency dP,,/dl for
three different values for the active
layer thickness da.
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Fig. 3. Reciprocal external differential
quantum efficiency 1/7., vs. cavity
length L curves calculated for three
different values of the active layer
thickness. Also plotted is the ideal
curve of unity n,.
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