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Design and fabrication of 40 Gbit/s error-free high-speed 850 nm
VCSEL using NRZ modulation
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Abstract: 850 nm vertical cavity surface-emitting lasers are the core light source of the short-range optical interconnect.
With the increasing demands for data center traffic, achieving NRZ modulated high speed error-free transmission is a
hot current research topic. This paper designed and fabricated a high-speed 850 nm vertical cavity surface-emitting laser
with six oxide limiting layers in a A/2 short cavity. At room temperature, the -3 dB bandwidth was up to 23. 8 GHz.
Clear eye diagrams were obtained under the test conditions of 50 Gbit/s (1 m) and 40 Gbit/s (100 m). Transmission
tests showed that error-free transmission was achieved at transmission distances of 1 m and 100 m with transmission
rates of 40 Gbit/s and 30 Gbit/s, respectively, by NRZ modulation without the use of pre-emphasis, equalization, and
forward error correction.
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Fig. 1 Refractive index profile and simulated optical field in-
tensity inside the designed 850 nm VCSEL cavity
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Fig. 2 (a) SEM image of the cross section of the device after
wet oxidation, the dark lines are the oxidized high-Al-composi-
tion layers, (b) top-view of fabricated VCSEL with ground-
signal-ground (GSG) probe pads
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Fig. 3 (a) L-I-V curves of VCSEL with 5 um oxide aperture
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Fig. 4 (a) Small signal modulation response S,, curve of 850
nm VCSEL at different current values at room temperature,
(b) square relation of VCSEL relation oscillation frequency

and -3 dB modulation bandwidth to current above threshold
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