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High Efficiency and High Power Broad Area Laser Diodes

R. Nogawa, K. Yoshida, Y. Kaifuchi,

T. Kawakami,

Y. Yamagata and M. Yamaguchi
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As light sources of fiber laser system spreading rapidly in the material processing field, high power and high
efficiency 9 xx-nm LDs are strongly demanded. In order to improve PCE by reduction of electrical resistance,
vertical designs of LD are optimized. As a result, the newly designed LD successfully demonstrates the high PCE
of 73.6% which is comparable to world record. Furthermore, high efficiency 66.6% is obtained even at high
injection current power of 25 A by extension of cavity length based on optimized vertical design. The practical

output power successfully increases.
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Fig. 1. Schematic structure of LD, refractive index profile
and optical profile.
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Fig. 2. Light output power, voltage and PCE versus
injection current characteristics of conventional

LD.
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Fig. 3. Pie chart of resistance element of conventional

design.
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Fig. 4. Schematic diagram of optical mode profile and
doping profile comparison of conventional design
(upper) and new design (lower).
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Fig. 5. Voltage versus injection current characteristics
comparison of newly designed LD (solid lines)
and conventionally designed LD (dashed lines).
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Fig. 6. Light output power versus injection current
characteristics comparison of newly designed LD

(solid lines) and conventionally designed LD
(dashed lines).
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and conventionally designed LD (dashed line).
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Fig. 8. Light output power and PCE versus injection
current characteristics comparison with 4 mm
(solid lines) and 5 mm (dashed lines) of cavity
length with newly designed vertical structure.
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