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Measurement of packaging-induced strain in high power diode laser bar
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Abstract: As the strain caused by the packaging process of a diode laser influences on the output pow-
er, wavelength and the reliability of the high power diode laser bar, this paper researches the meas-
urement of packaging-induced stain in the laser. On the basis of the variation of polarization degree of
the output lights in the diode laser can reveal the variation of band edges of the quantum wells in active
region of the diode laser bar, it deduces the dependence of the polarization degree of laser outputs on
the packaging-induced stain by using electro-luminescent spectroscopy. The strain in active region of a
800 nm GaAsP/GalnP high power diode laser bar is studied and the experimental results are in good a-
greement with the theoretical simulation. Furthermore, the experimental results are compared with
the original strain in active region of the diode laser bar, and it is found that the bar is compressed by
the copper heat sink during the packaging process, and the packaging strain is induced in the active re-

gion. The packaging-induced strain at the center of the laser bar is higher than the one at the edges.
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Moreover, the experimental strain of the bar shows more variation apparently, which can be consid-

ered as that the defects are created in the indium solder layer fabricated by electrolytic deposition

method. In the experiment, the maximum strain is 1. 370X 10° and the defect density is 40. 8%. Ob-

tained results demonstrate that the polarization degree measurement of the diode lasers can reveal the

defects and the packaging-induced strains of diode lasers accurately and can well evaluate their quali-

ties.
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Fig. 5 Polarization degree (p) versus local position at
a copper heat sink temperature of 25 ‘C. The
result presented in this figure is determined

from the data shown in Fig. 4.
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Fig. 6 Spatial variation (dashed line) of the strain in

active region of diode laser bar versus local

position at a copper heat sink temperature of

25 C. These data are in agreement with cal-

culated strain profile basically(full line).
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