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Guest Editorial
Special Issue on Optical Interconnects

S GUEST EDITORS, we are pleased to introduce the

JOURNAL OF LIGHTWAVE TECHNOLOGY (JLT) Special Issue
on Optical Interconnects. This issue was compiled in order to
document the current status of, as well as highlight some of the
outstanding progress that has been made in, the field of optical
interconnects since the JLT special issues of the 1990s, when
the topic was in its infancy. Due to the increase in individual line
rates (10 Gb/s and higher), the increase in the aggregate data
rate for systems (> terabits per second), and the corresponding
need to increase the bandwidth density in these systems, optical
interconnects are beginning to replace conventional electrical
interconnects. The main advantages of optical interconnects
include the following:

1) longer link lengths for the same data rate;

2) increased bandwidth density;

3) smaller cables and connectors;

4) less susceptibility to -electromagnetic

(EMI);

5) potentially lower power dissipation.

The term optical interconnect is commonly used to refer
to short-reach (< 600 m) optical links with many parallel
optical channels (typically tens of channels per interconnect).
These optical interconnects are used to make connections from
chip to chip inside of a system where the chips may be, for
example, processors, memory chips, input/output (I/O) chips,
or cross-connect switches. Typical distances from chip to chip
are < 0.5 m for connections on the same board, < 2 m for
connections from one board to another, < 4 m for connections
from one shelf to another, or < 100 m for connections from
cabinet to cabinet in the same data center. Due to the short
distances, multimode optical fiber or optical waveguides are
commonly used.

Optical interconnects are commercially available today in
module form for link lengths up to 600 m and data rates per
channel of 2.5 Gb/s. These modules mount directly to a printed
circuit board to make electrical connection to the integrated
circuits and use multimode optical ribbon fiber to make optical
connection from a transmitter module to a receiver module. As
mentioned previously, due to the need for increased individual
line rates, increased aggregate data rates, and increased band-
width density, there is a need to move optical interconnects
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closer to the I/O pin electronics. This requires several advances
in the following areas:

* optoelectronic devices;

* optical packaging;

* electrical packaging;

* thermal management;

» waveguide technology.
In order for optical interconnects to become more perva-
sive in these systems, this new technology must be low cost
and competitive with the cost of conventional electrical inter-
connects.

This Special Issue of JLT covers devices, integrated circuits,
subassemblies, modules, architectures, and systems related
to short distance ‘“chip-to-chip,” “in-the-box,” and “box-to-
box” data communications applications that use free-space or
guided-wave optical interconnection media. Specific areas cov-
ered include the following:

* device integration;

* planar embedded waveguides;

* flexible waveguides;

* three-dimensional free-space interconnections;

* optical-switch-based reconfigurable optical interconnec-
tion concepts;

* hybrid integration;

* low-cost packaging technologies;

* vertical-cavity surface-emitting laser-based system exper-
iments.

For this Special Issue, we received 27 manuscripts for
consideration from at least six different countries. Included
within this total were two invited papers selected to cover two
major applications of optical interconnects. With the assistance
of an international team of expert reviewers, we have selected
20 papers for publication in this issue. During the paper
selection process, we ensured that, for any paper in which
one of the Guest Editors had involvement, responsibility for
its handling was allocated entirely to one of the other Guest
Editors.

We hope that this Special Issue of JLT will provide a useful
cross section of the state-of-the-art in optical interconnects.
The next several years are sure to be an exciting and fast-
growing time in the field of optical interconnects. We are
confident that there will be future Special Issues on optical
interconnects.

In conclusion, we would like to thank Alan Willner,
Editor-in-Chief of the JOURNAL OF LIGHTWAVE TECHNOLOGY,
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