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Tunnel Regeneration High-Power Semiconductor Laser with Four
Active Regions

Li Jianjun Han Jun Deng Jun Cui Bifeng Lian Peng Zou Desu Shen Guangdi
( Beijing Optoelectronic Technology Laboratory, Beijing University of Technology, Beijing 100022)

Abstract:
lower injected current. The optical modes are analyzed through the transfer matrix method for the tunnel

The principle of tunnel regeneration is used to raise the optical output power of semiconductor lasers at

regeneration semiconductor laser with four optical coupled active regions. It is shown that TE; should be the lasing
mode, and there exists an optimum thickness for the inner cladding layers. Devices with inner cladding layer
thickness of 0.3 pm, 0.5 pym and 0.7 pm are epitaxiallly grown by metal organic chemical vapor deposition method
(MOCVD), respectively. The device with 0.5 pm inner cladding thickness exhibits the best P-I characteristics, the
optical power exceeds 5 W under 2 A driving current without facet coating, and the slope efficiency reaches
2.74 W/A. The results show that the thickness of the inner cladding layers should be designed properly so that a

higher optical output power can be obtained.
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laser diode
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Fig. 2 Waveguide and near field with different modes of the four-active-region laser diode
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Fig. 3 Relationship of the confinement factor in quantum well active regions (a) and tunnel juctions (b) with d
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Fig.4 P-I characteristics (a) and vertical far field (b) of the MALD with four active regions
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