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A VCSEL is a key component in hyper-scale datacenter and supercomputer networks because of its
fascinating properties [1, 2], which provides high-speed operations, low power consumption, small footprint,
wafer-scale testing, low-cost packaging, ease of fabrication into arrays. Co-packaged optics (CPO) has been
attracting much attention in datacenter and edge computing networks since CPO brings optics much closer
to switch ASICs in a single package, so that power consumption could be saved by reducing the reach [3].
In particular, a VCSEL solution gives us high-speed and low-power consumption, which will meet
requirements in CPO. We started the NICT project toward high-speed and low-power consumption CPO
transceivers based on VCSEL array and multi-core fiber (MCF), which could deliver advantages on power
consumptions and capacity density per module.  In this paper, we present our recent activity on high-speed
transverse-coupled-cavity (TCC) VCSEL array [4, 5] for co-packaged optics as shown in Fig. 1. A single-
mode 1060nm metal-aperture VCSELs array shown in Fig. 2 is developed, which offers high-density I/O
platform with a multi-core fiber. Figure 3 shows the scaling in CPO transceiver capacity per module. By
further increase in the modulation speed of VCSEL and in a number of MCF, we expect a possibility of
ultrahigh capacity CPO of beyond 1 Tbps.
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