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Article Overview

The cost of co-packaged photonics (CPO) DMLs is influenced by integration complexity, packaging

technology, and supply chain factors, with tariffs adding variability depending on regional trade policies.

Co-Packaged Photonics Integration

CPO technology integrates photonic integrated circuits (PICs) directly with electronic integrated circuits

(EICs) to reduce latency, power consumption, and footprint in data center switches and high-speed networking

equipment . Key packaging approaches include:

o Fan-Out Wafer Level Packaging (FOWLP) for high-density interconnects

o Through-Silicon Via (TSV) and Through-Glass Via (TGV) for vertical electrical-photonic connections

o Optical coupling techniques such as femtosecond laser direct writing and ion-exchange glass waveguides

o Micro Ring Resonators (MRRs) for compact, energy-efficient modulation These integration methods

directly affect manufacturing complexity and cost, as higher-density and high-performance designs require

precise alignment, advanced lithography, and specialized materials.

DML-Specific Considerations

Directly Modulated Lasers (DMLs) in CPO systems are sensitive to thermal crosstalk, power consumption,

and optical coupling efficiency. Customization of DMLs may involve:

o Phase-change materials (PCMs) for non-volatile tuning and reduced static power

o Neuromorphic photonics integration to combine memory and computing functions, improving energy

efficiency 

o Optimized thermal management to mitigate crosstalk and maintain signal integrity These customizations

increase the unit cost of DMLs, which is further influenced by yield rates and the precision required in

co-packaging.

Tariff and Cost Implications

Tariff costs for CPO DMLs depend on:

o Country of manufacture: Taiwan and other semiconductor hubs have advanced CPO ecosystems, which may

reduce local production costs but could be subject to import/export tariffs 

o Material sourcing: Specialized photonic materials and high-purity silicon wafers may incur additional duties

o Volume scaling: Mass production reduces per-unit cost, but early-stage or low-volume customized processes
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are more sensitive to tariffs For example, importing fully assembled CPO DML modules into regions with

high semiconductor tariffs can increase costs by 10-25%, depending on trade agreements and classification

under HTS codes.

Strategies to Mitigate Tariff Impact

o Local assembly or partial fabrication in tariff-favored regions

o Modular design to allow mixing and matching of optics types without full re-manufacturing

o Supplier diversification to reduce dependency on high-tariff countries

o Process optimization to improve yield and reduce material waste, lowering the effective tariff burden per

functional unit

Conclusion

Customized CPO DML processes involve highly integrated photonics and electronics, advanced packaging,

and thermal/optical optimization. Tariff costs are an additional factor that can significantly affect total cost,

especially for low-volume or highly specialized modules. Strategic process design, local assembly, and supply

chain planning are essential to manage both technical performance and economic efficiency in deploying

co-packaged photonics DMLs .

II. STATE-OF-THE-ART CO-PACKAGED OPTICS Today''s high-performance compute nodes integrate

processor dies, high

A co-packaged optic module design was developed to support electronic and optics compatibility, industry

standards where

We believe that CMOS foundry silicon photonics pro-cess followed by OSAT-based via-last process is a

supply-chain friendly

Co-packaged optics is an approach that aims to address growing challenges around bandwidth density,

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

high

We propose a photonic edge computing scheme based on a directly modulated laser array (DML) , aiming to

Co-Packaged Optics (CPO) using Silicon Photonics Chiplets in Package (SCIP) is an essential technology for

flattening
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Silicon photonics has long been recognized as having the potential to simultaneously provide a broad range of

photonic device

Discover how co-packaged optics overcomes data bottlenecks in hyperscale data centers with silicon

CPO for Network Switch for Hyperscale Applications o CPO approach enables savings of 30% power and

40% optics cost/bit

Ansys is a dedicated collaboration partner for the development and continuous improvement of leading-edge

multi-physics and multi

W H I T E P A P E R This paper discusses industry trends in Integrated Photonics and how market

participants are adapting to test

The Co-Packaged Optics (CPO) Technology Market, being an advanced segment of the broader technology

industry, is significantly

Co-packaged optics with Application Specific Integrated Circuits (ASICs) via low-loss electrical channels are

Co-packaged optics (CPO) is a disruptive approach to increasing the interconnecting bandwidth density and

energy efficiency by

Let''s begin our discussion regarding these new CPO-enabled switches by examining their total cost of

ownership,
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