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Abstract; Three 976 nm diode laser short bars were used as submodule to manufacture high bright-
ness fiber coupled module with CW hundred watts class output power. First, beam transform systems
were employed to shape beams emitted from each submodlue; Second, the three beams were stacked
in direction of lower beam parameter product by means of spatial multiplexing technology; Finally,
the laser was focused into a multimode fiber with 200 pm core diameter and NA =0.22 by optimized
lens. Experiment result showed that divergence angle of the focused laser beam was 24. 8° and its
beam waist diameter was 175. 2 pm; laser output from fiber could reach to 107 W, equalizing
brightness of 2.23 MW/ (em” « sr), which is a higher level in China. Furthermore, the wall plug
efficiency is 43. 1% when driving current is 52.5 A, which is far higher than that of solid state la-
ser. Finally the thermal resistance was computed by means of measuring spectrum with different cur-

rent and the result is 1.29 K/W which indicates favorable heat dissipation of the module. All of the
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result showed that the module can be used in the field of pumping fiber lasers, medical, material

processing and so on.

Key words: diode laser short bars; fiber coupling; high brightness; ray tracing
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Table 1  Typical values of DLSBs

Parameter Values
Bar width 5.4 mm
Number of emitters 10
Cavity length 3.6 mm
Emitter spacing 500 pwm
Emission width 90 pm
Fill factor 20%
0, (90% power content) 6°
0, (90% power content ) 45°

W 2 7R, DLSBs Y41 FH AuSn A AR 44
FAR PSS AR ARG €S WT E, A ELEER (In)

GaAs based DLSBs

AuSn solder

CuW alloy

Indium solder

Copper heatsink
with Au finished

2 &% 4]) DLSBs BYRH AR R 2 8
Fig.2 Schematic diagram of conduction cooled DLSBs with

hard solder packaging process
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Fig.3  Configuration of BTS
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Fig.4 Optical setup of beam shaping
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Fig.5 Schematic diagram of spatial multiplexing
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Fig.6  Schematic diagram of laser beam expander
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Fig.7 Comparison of different focusing lens. (a) Configura-

tions of different focusing lens; (b) spot diagrams of

different focusing lens.
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Fig.8 Overall optical setup of the module
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Fig.9 Beam profile at fiber end drawn by ray tracing
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52.5 A MRS IR L 040 5 (o) CW BES AL A

52.5 A IS & KOG BRIT AR IRIE

(a) Schematic diagram of heat dissipation for the

Emitters temperature/K

Fig. 10
module; (b) stationary temperature distribution of
the module with CW mode at 52. 5 A; (c¢) each

emitter stationary temperature of the array with CW

mode at 52.5 A.
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Beam transform of DLSBs. (a) DLSBs mounted
with BTS; (b) optical profile of the DLSBs.
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Fig. 12 Photo of the module
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Fig. 13 Measurement result of the focused beam parameter
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Fig. 14  Optical power measurement result
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