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High Power Semiconductor Laser Diode for Fiber Laser Pumping
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Semiconductor laser diodes used for fiber laser pumping are requited high power, high efficiency, and high reli-

ability for long term operation. In this report, high-power and high-reliability single emitter laser diodes based on
Asymmetric Decoupled Confinement Heterostructure (ADCH) are reported. Laser design optimization in vertical
layer and lateral current injection structure enabled high power operation of 915 nm LDs up to 17 W and high

wall plunge efficiency more than 60 %.
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Fig. 1. Cross section of laser diode.
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Fig. 2. Current injection structure of laser diode.
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LD Laser Diode

DCH Decoupled Confinement
Heterostructure

ADCH Asymmetric Decoupled
Confinement Heterostructure

COoD Catastrophic Optical Damage

SAS Self-Aligned Structure

GaAs Gallium Arsenide

InGaAs Indium Gallium Arsenide

AlGaAs Aluminum Gallium Arsenide

CoS Chip on Submount

Cw Continuous Wave

WPE Wall Plug Efficiency

BPP Beam Parameter Product

MTTF Mean Time To Failure
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Fig. 3. Schematic index guide structure, optical mode profile and band diagram of LD.
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Fig. 4. Comparison of CW and pulse L-I characteristics
under high current condition.
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Table 1. Result of multi-cell aging test for new LD

with 4 mm cavity.

V P T W | B BRI
Wy o
M W | © |t | @ | tre | )
#1 15 100 13,835 20 271,912 1
# 2 15 100 13,152 20 263,040 0
# 3 17 100 13,153 20 263,060 0
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Fig. 7. Accelerated aging test for new LD with 4 mm
cavity. (Po=17 W, Tj=100 deg.C, SS=20pcs)

xK2 H7<v Yy ME2 CEMFICBITS
BRI — FoMTTF §H5R5 38
Table 2. Calculated results of MTTF for random failure
mode for submount temperature of 25 deg. C.

LD P, (W) T, (C) MTTF@CL 60 % (hrs)
11 65 2,250,000
MERFET 12 70 1,190,000
13 80 560,000
13 70 3,981,771
PHsERT 15 75 1,573,176
17 80 686,848
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