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The Role of External Light Source in
Silicon Photonics Modules

Overview

External Laser Source (ELS) An external laser source (ELS) is a separate
(disaggregated) pluggable module housing continuous wave lasers that provide optic.

Key Takeaways

External light sources (ELS) provide centralized, high-power, and thermally stable
illumination for silicon photonics modules, enabling scalable, energy-efficient optical
interconnects in Al and HPC systems.

Overview of External Light Sources

In silicon photonics (SiPh) modules, an external light source (ELS) is a laser source
located outside the photonic integrated circuit (PIC) that supplies light to multiple
silicon photonic devices. Unlike on-chip light sources, which are limited by silicon's
indirect bandgap and low luminous efficiency, ELS modules can deliver high optical
power, precise wavelength stability, and superior spectral purity, overcoming the
intrinsic limitations of silicon for light generation.

EL

S modules are particularly important in co-packaged optics (CPO) architectures,
where optical components are integrated close to high-power processors like GPUs or
switches. By separating the temperature-sensitive laser from the heat-intensive
electronics, ELS ensures wavelength stability, improved thermal performance, and
enhanced system reliability.
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Design and Integration

A typical ELS module includes: High-power laser arrays (e.g., DFB or ultra-high-power
lasers) that provide sufficient optical output for multiple channels. Optical coupling
interfaces to connect the ELS to silicon photonics modulators or waveguides, often
using pluggable connectors for serviceability. Thermal control systems, such as dual-
TEC (thermoelectric) modules, to maintain consistent laser performance and prevent
wavelength drift.

Scalable optical distribution, allowing a single ELS to feed multiple SiPh engines,
reducing the number of lasers required on-chip and improving energy efficiency.

The EL

S can operate at standard telecom wavelengths (e.g., 1310 nm, 1550 nm) compatible
with silicon photonics waveguides and fiber-optic networks.

Advantages Over On-
Chip Light Sources

Higher optical power and spectral purity: ELS modules can achieve output powers up
to 24 dBm per wavelength, which is difficult for on-chip silicon lasers. Thermal
isolation: By keeping the laser off-chip, ELS avoids thermal crosstalk with sensitive
modulators and electronics. Serviceability and scalability: Pluggable ELS modules can
be replaced or upgraded without disturbing the PIC, supporting high-volume
manufacturing and field maintenance.

Energy efficiency: Sharing a single ELS across multiple channels reduces overall
power consumption compared to embedding multiple on-chip lasers. ApplicationsELS
modules are widely used in: Al and cloud datacenters: Providing high-speed optical
interconnects with reduced energy consumption compared to copper links. High-
performance computing (HPC): Supporting co-packaged optics for GPUs and switches,
enabling low-latency, high-bandwidth communication.

Next-generation optical networks: Facilitating scalable, multi-terabit-per-second
optical fabrics.

Summary

External light sources in silicon photonics modules are a critical enabler for high-
performance, scalable, and energy-efficient optical systems. By centralizing the laser
source, providing thermal stability, and allowing multiple SiPh engines to share a
single high-power laser, ELS modules overcome the limitations of silicon's indirect
bandgap and support the deployment of advanced Al, HPC, and cloud networking
architectures.
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Article Content
External Laser Source (ELS)

An external laser source (ELS) is a separate (disaggregated) pluggable module
housing continuous wave lasers that provide optical power over fiber to silicon
photonics chips integrated into

External Laser Source (ELS) Module with Ultra-High-Power Laser

By removing continuous-wave (CW) lasers from the switch or ASIC package, the
ELSFP enables multiple silicon photonics (SiPh) optical engines to share a single, high-
power laser

Recent advances in light sources on silicon

An effective solution to integrating light source onto silicon photonics platform is
integral to a practical scaled-up and full-fledged integrated photonics
implementation.

From past to future: on-chip laser sources for photonic integrated ...

In summary, this paper reviewed the ongoing progress of state-of-the-art on-chip
light sources and highlighted the perspects and applications of Si-based PICs with the
on-chip light...

Silicon-Based On-Chip Light Sources: A Review

We review the progress of silicon-based on-chip light sources in various materials. We
provide some key parameters like pump thresholds, output powers, and pump
schemes of on-chip

Advancing lasers in silicon photonics | Light: Science ...

Although the majority of applications necessitate lasers, most silicon PICs still need
external off-chip lasers, as on-chip lasers have yet to match the performance of
discrete counterparts.

External Light Sources for Co-Packaged Optics: Applications

Lasers are better suited to be placed outside the package inside external light source
(ELS) enclosures to support these new applications. Erman Timurdogan, Ph.D.,
discusses various

How Industry Collaboration Fosters NVIDIA Co-Packaged Optics

The backbone driving optical performance in the Quantum-X Photonics and Spectrum-
X Ethernet Photonics switches is their advanced external laser source (ELS)
module—a high-power,
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Silicon Photonics Light Source: Challenges and Solutions

One of the major challenges in silicon photonics is the lack of an integrated on-chip
light source. Currently, silicon photonic chips rely on external lasers, coupled via
edge and grating couplers.

Lighting the way forward: The bright future of photonic integrated ...

The author asserted that this signifies the most effective interface between an InP
light source and a Si photonic circuit demonstrated to date . These experiments
represented a

Enabling the Next Phase of Al Optical Infrastructure

At our booth, Lumentum demonstrated two live NVIDIA 1.6T 2xDR4 OSFP transceiver
modules built on different optical architectures, but both

POET Technologies Reports Fourth Quarter 2025 Financial Results

--POET Technologies Inc., the designer and developer of Photonic Integrated Circuits,
light sources and optical modules for the Al and data center markets, today reported
its audited

Best Silicon Photonics Stocks 2026: Top 7 Al Picks

Discover the best silicon photonics stocks 2026 powering NVIDIA's Al boom. Compare
top picks, CPO leaders & breakout plays before Wall Street catches on.

#advancedpackaging #siliconphotonics #cpo #glasssubstrate

Intel''s reported progress in glass substrates — alongside silicon photonics and CPO-
related development — suggests that next-generation Al infrastructure may depend
on substrate innovation ...

Understanding Optics Module Trends and Growth Dynamics

The valuation surge is directly correlated with advancements in material science,
particularly in silicon photonics integration and indium phosphide (InP) based
components, which

NEWS and Support-1.6T OSFP DR4 FR4, 800G OSFP DAC AOC

Despite its promise, silicon photonics faces its own technical challenges, most
notably the "light source problem" stemming from silicon''s indirect bandgap, which
makes it an inefficient

Verified Market Research®| Get Market Analysis And Research Reports
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The Silicon Photonics Market refers to the global industry involved in the research,
development, manufacturing, and application of silicon photonics technology. This
technology uses silicon as an

Co-Packaged Optics Gain Traction in Data Centers

The external laser source (ELS) approach, which places the failure-prone laser light
source outside of the package, is becoming the mainstream solution. Complexity in
manufacturing and
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