Fiber optic communication chip-to-chip

Article Overview

Fiber optic chip-to-chip communication enables high-speed, low-loss data transfer
between chips using optical interconnects, overcoming the limitations of traditional
electrical connections.

Overview

Fiber optic chip-to-chip communication replaces conventional electrical interconnects
with optical links, allowing for higher bandwidth, lower latency, and reduced signal
loss. This technology is increasingly important for applications such as data centers,
high-performance computing, and telecommunication systems where bandwidth
demands are rapidly growing .

Key Technologies

1. Optical Coupling and Waveguides Efficient coupling of light from fibers to chips is
critical. Techniques include tapered waveguides, lenses, and mode converters to
align the optical fields between the fiber and the chip waveguide, minimizing losses
and improving signal integrity . Advanced designs use graded index (GRIN) couplers
and evanescent coupling to achieve low-loss vertical chip-to-chip connections with
alignment tolerances in the micrometer range . 2. Packaging Approaches Glass-based
photonic packaging, such as the glassPack concept, integrates single-mode
waveguides, lenses, and mirrors within a thin glass substrate. This allows 2D in-plane
and 3D out-of-plane optical routing, providing stable chip-to-chip interconnects while
maintaining_cogapatibility with silicon photonic integrated.ciccuits and telecom fi
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Article Content
Feb 14, 2026
Demonstration of an optical chip-to-chip link in a 3D integrated ...

A full optical chip-to-chip link is demonstrated for the first time in a wafer-scale
heterogeneous platform, where the photonics and

Oct 20, 2025
Chip-to-chip optical multimode communication with universal mode

The proposed scheme shows significant advantages in terms of universality,
intelligence, programmability and resistance to mode

Jan 16, 2026
ChiptoChip Communication by Optical Routing Inside a ...

The envisioned glass based packaging approach for optical chip-to-chip
communication is based on optical interconnects using

Mar 08, 2026
Chip-fiber-chip quantum teleportation in a star-topology ...

For fiber-optic quantum communications in metropolitan scale, time-bin encoding is
particularly well-suited due to its

Jan 09, 2026
High Efficiency Fiber-Chip Coupling

Abstract: We design and fabricate silicon photonic chips for high eficiency Polarization
Maintaining optical fiber-chip coupling.

Apr 28, 2026
Chip-to-chip optical multimode communication with universal mode ...

In this paper, we propose an intelligent multimode optical communication link using
universal mode processing

Nov 24, 2025
Graded index couplers for next generation chip-to-chip and fiber-to ...

In this paper, we propose a novel scheme to vertically couple between silicon based
waveguides on separate chips

Feb 04, 2026
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Caltech Breakthrough Brings Fiber-Optic Performance to Silicon Chips

Caltech's new fiber-like photonic chips achieve record-low visible-light loss, enabling
more coherent lasers and next

Mar 03, 2026
Chip-to-chip photonic quantum teleportation over optical fibers of 12

eleportation could be highly simplified by quantum photonic circuits. To extend chip-
to-chip teleportation distance more effort is

May 13, 2026
ChiptoChip Communication by Optical Routing Inside a ...

For terabit computing and communication PICs supporting wavelength division
multiplex (WDM) for Chip-to-chip communication

May 31, 2026
Chip-to-chip photonic quantum teleportation over optical fibers of 12.3 ...

To extend chip-to-chip teleportation distance, more effort is needed on both chip
design and system implementation. In

Jun 24, 2026
Photonic chip technology manipulates visible to telecom wavelengths ...

Silicon-based technology brings fiber-like efficiency to a chip, showing strong
potential for quantum computers,

Jul'1l1, 2026
Chip-level | Solutions[] Sumitomo Electric Industries, Ltd.

Sumitomo Electric has designed and manufactured interconnect products for more
than 40 years, we are vertically integrated from

Jul 13, 2026
MicroLED Array-based Optical Links Using Imaging Fiber for Chip-to

Abstract: We demonstrate high density (2Tb/mm 2), very low energy per bit
(<2p)/bit), high sensitivity (<-21dBm), and low crosstalk

Aug 24, 2025
Architecture of chip-to-chip and chip-to-fiber ...

Architecture of chip-to-chip and chip-to-fiber interconnections using direct optical
wire bonding technology. The wire is formed by the
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Apr 03, 2026
A Better Way to Connect Fiber Optics to Computer Chips Marketing

This invention provides a way to efficiently connect optical fibers to semiconductor
chips. It improves the transfer of light signals

Nov 25, 2025
Harnessing diverse hybrid integration for bridging trans-scale multi ...

In the realm of future optical communications, seamless connection with high
capacity between long-distance fibers

Apr 28, 2026
[2412.10750] Chip-to-chip photonic quantum teleportation over optical ...

Quantum teleportation is a crucial function in quantum networks. The implementation
of photonic quantum

Mar 04, 2026
Free-form micro-optics enabling ultra-broadband low-loss fiber-to-chip ...

The same reflective coupler architecture is further applicable to efficient broadband
chip-to-chip, chip-to-interposer, and chip-to-free

Nov 22, 2025
Empowering high-dimensional optical fiber communications with

Inter-chip MDM optical communications involving six spatial- and polarization modes
was realized, despite the

Feb 13, 2026
[2412.10750] Chip-to-chip photonic quantum teleportation over optical ...

To extend chip-to-chip teleportation distance, more effort is needed on both chip
design and system implementation.

Jun 09, 2026
Chip-to-chip optical multimode communication with universal mode ...

Similarly, the MZI mesh is promising to resolve the mode crosstalk in the multimode-
fiber-based communication

Dec 18, 2025

Two Startups Are Bringing Fiber to the Processor
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A chiplet for chip-to-chip optical links will follow “right on its heels,” says Pezeshki.
But there are limits to the ability of

Sep 10, 2025
Towards universal multi-dimensional parallelization communications

This work enables seamless fiber-to-fiber and fiber-to-chip mode-field conversions
and establishes a universal multi

Oct 28, 2025
Photonic chip technology manipulates visible to telecom wavelengths ...

This material is commonly used to make optical fiber because of its exceptionally low
absorption. The new platform

Jul 21, 2026
Fibre-Optic Transmission Systems from Chip-to-Chip Interconnects to ...

This chapter provides an entrysss-level introduction to optical-fibre-based
transmission systems across a wide range of applications,
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