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Article Overview

Cost-effective co-packaged photonics OSFP solutions leverage SMF-based silicon photonics, 2D/3D
integration, and advanced packaging to reduce costs while maintaining high bandwidth and energy efficiency.

SMF-Based Co-Packaged Optics

Recent developments, such as NVIDIA's SMF-based co-packaged optics (CPO), demonstrate a cost-effective
aternative to polarization-maintaining fibers (PMF). By replacing PMFs with single-mode fibers (SMF),
manufacturing complexity and material costs are reduced. To address polarization drift inherent in SMFs,
active polarization tracking circuits are integrated directly on the silicon photonic integrated circuit (SiPh
PIC), stabilizing the state-of-polarization at the optical transmitter input. Experimental results show that this
approach maintains optical performance while significantly lowering packaging costs, making it suitable for
high-performance computing and data center deployments .

Packaging and Integration Strategies
Co-packaged photonics OSFP modules benefit from advanced integration techniques:

o]

2D Integration: Places the photonic integrated circuit (PIC) and electronic IC (EIC) side by side on a PCB,
connected via wire bonds or flip-chip. This method is straightforward and cost-effective, though it introduces
parasitic inductance that can limit bandwidth and energy efficiency .

o]
3D Hybrid Integration: Stacks the EIC on top of the PIC using technologies like Through-Silicon-Via (TSV),
high-density fan-out, or Cu-Cu hybrid bonding. This reduces parasitics, improves areal bandwidth density, and
enhances energy efficiency, though it is more complex and costly than 2D integration .

0
Monolithic 3D Integration: Embeds photonic components within the electronic process node on the same die,
minimizing interface parasitics and simplifying packaging. While it reduces impedance mismatch, it may use
older CMOS nodes, dlightly compromising photonic performance .

Silicon Photonics and OSFP Form Factor

Silicon photonics enables high-density optical interconnects in OSFP modules by integrating optical engines
with switch ASICs. Co-packaging the photonics with electronics reduces SerDes distances, lowering power
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consumption and improving energy efficiency. OSFP modules using CPO can scale from 400G to 1.6T,
supporting Al, HPC, and cloud data center applications .

Cost-Effectiveness Considerations
Key factors for cost-effective OSFP CPO include:

o Fiber choice: SMF reduces material and assembly costs compared to PMF .

o Integration method: 2D integration is cheaper but less efficient; 3D hybrid integration balances performance
and cost .

o Wadfer-level packaging: Leveraging wafer-level optical 1/0O integration can further reduce assembly
complexity and cost .

o Standardization: Using OSFP form factors ensures compatibility and scalability across data center
deployments.

Conclusion

For cost-effective co-packaged photonics OSFP solutions, SMF-based silicon photonics combined with
optimized 2D or 3D integration provides a practical balance of low cost, high bandwidth, and energy
efficiency. Active polarization management and careful packaging design are critical to maintaining optical

performance while reducing overall system cost, making these solutions ideal for next-generation data centers
and HPC networks .

At the same time, to achieve larger capacity and higher integration, development of optical interfaces using
Co-Packaged Optics

ABSTRACT: This Implementation Agreement specifies key aspects and el ectro-optical-mechanical details of
a

EE World discussed trends and tradeoffs in co-packaged optics and silicon photonics

Opto-€electronic integration and co-packaging are techniques that were discussed by Acacia's Founder and
Chief

We will start with Nvidia and Broadcom's solutions before discussing major CPO companies. We cover Ayar
Labs,

The photonic integrated circuit described in this section is fabricated in Rockley Photonics multi-micron

Page 2/3



K Cost-effective co-packaged photonics
::f:;- SOLAR :ro. OSFP

ot

Si-photonics platform, which

Meanwhile, the optical module, enabled by silicon photonics, is now treated similarly to electronic chips, and
advanced

Explore the emerging technology of Co-Packaged Optics (CPOs) and how OIF's framework is enabling
high-speed,

Co-Packaged Optics (CPO) has long promised to transform datacenter connectivity, but it has taken a long
time for the

Co-packaged optics with Application Specific Integrated Circuits (ASICs) vialow-loss

ABSTRACT: This implementation agreement defines a form factor optimized for external lasers delivering
continuous wave (CW)

For engineers and product managers, understanding CPO is critical: it represents the new baseline for
designing

True Co-Packaged Optics (CPO) The photonic integrated circuit (PIC) and the electronic integrated circuit
(EIC) share

Co-packaged optics (CPO)--the silicon photonics technology promising to transform modern data centers and
high

In this scenario, Co-Packaged Optics (CPO) is now gaining momentum, emerging mainly as an alternative to
the

Over the past five years, data center interconnects have transitioned from incremental upgrades to a dramatic
shift.
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