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Fabrication of Highly Reliable Watt-Level 660 nm Semiconductor Lasers
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Abstract The high power 660 nm semiconductor laser is fabricated with non-absorbing window structure by Zn
diffusion method. The photoluminescence wavelength of the active layer near the window region blue shifts by
61 nm with the selective Zn diffusion in the window region of the chips, which effectively reduces the optical
absorption of the cavity facets. The stripe width is 150 pm and the cavity length is 1000 pm. The chips are sintered
with AuSn solder by p-side down onto the AIN heat sink. The packaged device shows the highest output power of
4.2 W without catastrophic optical damage. The horizontal divergence angle of the semiconductor laser is 6° and the
vertical divergence angle is 39°. The emission peak wavelength of the laser is 659 nm at room temperature and the
current of 1.5 A. The 10 semiconductor lasers are aged at the current of 1.5 A in continuous-wave mode with the
simple air-cooled heat dissipation condition, and no failure has ever occurred for 4000 h. Therefore, the 660 nm
semiconductor laser with watt-level output power has the advantage of high reliability and low operating cost.
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Fig. 1 Schematic of the red-semiconductor laser
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Fig. 2 PL spectra of the active layer in the area of

as-grown (dash line) and Zn diffused (solid line)
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Fig. 3 P-I-V curves of the high power 660 nm

semiconductor laser
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660 nm semiconductor laser
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