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Abstract In order to realize 894. 6 nm single mode laser output with low threshold, high stability, we design
vertical cavity surface emitting laser (VCSEL) devices with different mesa etching structure and study the influences
of mesa diameter, oxide aperture shape and size on lasing performance. The research results show that the larger of
the mesa in VCSEL device, the higher the threshold current; the more circular the oxide aperture, the higher the
single mode suppression ratio. VCSEL devices with diameter of 4.4 pm circular oxide aperture is achieved, and the
device can realize 894.6 nm single mode laser output with driving current of 0.6 mA and working temperature of 70-
90 °C, and the side mode suppression ratio is higher than 35 dB.
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Fig. 2 Top view of device structure after oxidation obtained with optical microscope and schematic of mesa structure.

(a) Compensating mesa structure with mesa diameter of 27 pm and circular oxide aperture; (b) compensating mesa

structure with mesa diameter of 23 pm and circular oxide aperture; (c¢) compensating mesa structure with mesa

diameter of 21 pm and circular oxide aperture; (d) circular mesa structure with mesa diameter of 27 pm and

circular oval aperture; (e) circular mesa structure with mesa diameter of 27 pm and circular oval aperture;

(f) schematic of compensatory and circular mesa structures
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Fig. 3 Variable temperature threshold current curves for different VCSEL devices. (a) Device with different

oxide aperture shapes; (b) device with different mesa diameters
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