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Co-packaged Photonics Intelligent

Overview
The rapid expansion of AI and high-performance computing is driving unprecedented
demand for high-bandwidth, energy-efficient data transmission in data centers.

Key Takeaways
Co-packaged photonics (CPO) integrates optical engines with electronic circuits to
deliver high-bandwidth, low-latency, and energy-efficient interconnects for AI and
next-generation computing systems.

Overview of Co-

Packaged PhotonicsCo-packaged optics (CPO) is a silicon photonics-based technology
that integrates optical transceivers directly with switch ASICs, GPUs, or processors,
minimizing electrical path lengths and reducing signal loss, latency, and power
consumption compared to traditional copper interconnects. By embedding photonic
components close to or within electronic packages, CPO enables multi-terabit per
second data transfer, which is critical for AI, machine learning (ML), and high-
performance computing (HPC) workloads.

Key Technological Features
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Photonic Integrated Circuits (PICs): These circuits combine multiple optical
components such as waveguides, splitters, and micro-ring resonators (MRRs) into a
compact, energy-efficient package compatible with CMOS processes. Advanced
Packaging Techniques: Methods like fan-out wafer-level packaging (FOWLP), through-
silicon vias (TSVs), through-glass vias (TGVs), and hybrid bonding enable tight
integration of photonics and electronics while maintaining thermal and signal
integrity. Neuromorphic Photonics: Incorporating phase-change materials (PCMs)
allows non-volatile photonic memory and computing, enhancing energy efficiency
and reducing latency for AI workloads.

Thermal and Optical Management: Precise alignment, thermal control, and optical
coupling are essential to maintain performance and scalability in dense data center
environments.

Benefits for Intelligent Systems

High Bandwidth Density: CPO supports ultra-high data rates, enabling faster training
and inference for large AI models. Energy Efficiency: By reducing the need for high-
power electrical drivers and repeaters, CPO lowers overall power consumption in data
centers. Low Latency: Shorter electrical paths and direct optical integration reduce
communication delays, critical for distributed AI and HPC systems.

Scalability: CPO facilitates disaggregated architectures, allowing memory and
compute units to be flexibly connected for optimized AI/ML workloads.

Industry Adoption and Future Outlook

Major industry players such as NVIDIA, Broadcom, TSMC, and ASE are actively
developing CPO solutions for next-generation data centers. The photonics packaging
market for CPO is projected to approach $5 billion by 2031, driven by AI and 6G
network demands. Future developments focus on hybrid bonding, 2.

5D/3D integration, and fiber-to-chip coupling to further enhance performance and
manufacturability. ConclusionCo-packaged photonics represents a transformative
approach to overcoming the bandwidth, latency, and energy limitations of traditional
electrical interconnects. By tightly integrating photonics with electronic circuits, CPO
enables intelligent systems to handle the growing computational demands of AI, ML,
and HPC, while paving the way for more flexible and efficient data center
architectures.
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Unlocking the Potential of Co-Packaged Optics in AI and HPC ...

The rapid expansion of AI and high-performance computing is driving unprecedented
demand for high-bandwidth, energy-efficient data transmission in data centers.
Conventional pluggable optics face

Heterogeneous Integration Technology Drives the Evolution of Co

Co-packaged optics (CPO) technology offers a promising solution by integrating
photonic integrated circuits (PICs) directly within or close to electronic integrated
circuit (EIC) packages.

Co-Packaged Optics: powering the next wave of AI

Co-Packaged Optics (CPO) is emerging as a transformative solution. By integrating
optical engines closer to switch ASICs and GPUs through

Scaling AI Factories with Co-Packaged Optics for Better

By eliminating bottlenecks of traditional electrical and pluggable architectures, these
co-packaged optics systems deliver the performance, power

Silicon Photonics and Co-Packaged Optics at the Heart of Next ...

Yole Group unveils its latest photonic market and technology analyses, "Silicon
Photonics 2025" and "Co-Packaged Optics for Data Centers 2025," which explore how
AI-driven demand is

Industry insight: photonics to scale AI data centers

This paper explores the adoption of photonic technologies, including co-packaged
optics (CPO), optical circuit switches (OCS), and silicon photonics in general, to
address critical challenges

Co-packaged optics: enabling the next generation high-bandwidth and ...

This work highlights the potential of silicon photonics for high-density, energy-
efficient optical I/O in co-packaged environments, and represents an important step
toward the bandwidth

Co-Packaged Photonics For High Performance Computing: Status ...

The challenges and solutions in co-packaging photonics modules are described
through two case studies; one of a network-switch die co-packaged with socketable
photonics modules and

The Rise of Co-Packaged Optics (CPO) and Silicon Photonics in
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As generative AI models scale, traditional pluggable optical transceivers face a power-
performance wall. Co-packaged Optics (CPO) and Silicon Photonics address this by
integrating

Five Key Trends of Co-Packaged Optics (CPO) in 2026

These pressures are driving renewed momentum behind co-packaged optics (CPO).
According to LightCounting, sales of lasers and photonic integrated

Co-Packaged Optics: Architecture, Status, and the Path to 1.6T Switches

True Co-Packaged Optics (CPO) The photonic integrated circuit (PIC) and the
electronic integrated circuit (EIC) share the same package — potentially the same
silicon die area via wafer

Electronic Chip Package and Co-Packaged Optics

Meanwhile, the optical module, enabled by silicon photonics, is now treated similarly
to electronic chips, and advanced co-packaged optics (CPO) is

Co-Packaged Optics (CPO) Market Trends 2026: AI Data Center

Explore the future of co-packaged optics (CPO) in AI data centers. Learn how silicon
photonics, optical I/O, and high-speed optical interconnect technologies are shaping
next-generation

Industry insight: photonics to scale AI data centers

a Co-packaged photonics integrating XPUs into servers, racks and data centers. b
Network of a typical AI infrastructure of XPU clusters connected via scale up and
scale out networks.

Nvidia Unveils Silicon Photonics Cpo Technology For Ai Data Centers ...

With AI computing rapidly advancing, data center network infrastructures are under
increasing pressure. At GTC 2025 on March 18, 2025, NVIDIA unveiled its
revolutionary silicon

Silicon photonics and co-packaged optics at the heart of

With AI reshaping data infrastructure, silicon photonics and co-packaged optics
represent critical enablers of tomorrow''s data center. Yole

Co-Packaged Optics Market Market Report 2026-2036

Global co-packaged optics market report 2026-2036. Covers CPO architecture, AI
data centre adoption, NVIDIA vs Broadcom CPO strategies & forecasts.

Co-Packaged Optics (CPO)Co-Packaged Optics (CPO)
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Co-packaged optics overcomes these limitations by placing the optical engine much
closer to the switching silicon. Its success depends on advanced semiconductor

Contact Us

Continue your research online:

Website: https://cgweb.co.za
Technical inquiry: https://cgweb.co.za/project-enquiry.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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