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Cost of manufacturing silicon photonics
modules

Overview
Silicon photonics will enable low cost high-volume manufacturing to facilitate
widespread deployment of physical and chemical parameter measurement by light.

Key Takeaways

The cost of silicon photonics modules is driven by chip design, raw materials,
fabrication, packaging, and specialized assembly, with packaging and heterogeneous
integration often representing the largest cost components.

Chip Design and R&
D Costs

Silicon photonics modules rely on Photonic Integrated Circuits (PICs), which integrate
lasers, modulators, photodetectors, and transimpedance amplifiers. Designing these
chips requires advanced CAD tools, optical and electrical simulations, and optimized
layouts. Digital Signal Processing (DSP) cores are also needed for high-speed data
handling, particularly in coherent modules operating at 100G to 400G speeds.

Hiring engineers skilled in photonics, lens technology, and signal processing adds
significant expense.

R&

D can account for 20-30% of total chip cost, especially for high-end 400G and 800G
transceivers.
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Raw Material Costs

Key materials include silicon-on-insulator (SOI) wafers, silicon nitride layers, and IlI-V
materials like indium phosphide for light generation. High-quality wafers are
expensive due to strict yield and purity requirements. Active optical components such
as lasers, modulators, and photodetectors are the largest contributors to material
costs, while passive components like lenses, mirrors, and waveguides are smaller but
critical for signal integrity.

Overall, material costs typically represent 30-40% of total chip cost.

Manufacturing and Fabrication Costs

Fabrication occurs in high-precision CMOS foundries using deep-ultraviolet (DUV) or
extreme-ultraviolet (EUV) lithography. Wafer fabrication involves photolithography,
etching, and deposition processes with nanometer-level accuracy.

Commercial PI

C fabs can cost tens to hundreds of millions of dollars, with advanced facilities
requiring precision tools and processes that significantly increase capital expenditure.
Heterogeneous integration of llI-V materials adds complexity and cost to the supply
chain.

Packaging and Assembly

Packaging is a critical bottleneck in silicon photonics modules. It involves precise
alignment of optical fibers to nanoscale features on the chip and often requires
specialized low-volume automation. Back-end assembly and testing can exceed front-
end fabrication costs, making packaging a major contributor to overall module cost.

Standardization on multi-project wafer platforms can reduce costs, but proprietary
integration schemes may offer performance advantages at higher expense.

Supply Chain and Strategic Considerations

The supply of high-purity SOI wafers, specialty gases, and other critical materials can
affect production costs. Geopolitical factors are influencing investments in resilient
fabrication and packaging facilities in North America, Europe, and Asia. The hybrid
manufacturing model blends semiconductor-standardized processes with photonics-
specific assembly, balancing economies of scale with specialized requirements.

Summary
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The cost structure of silicon photonics modules is a combination of: R&D and chip
design (20-30% of cost)Raw materials (30-40%, dominated by active optical
components)Fabrication and manufacturing (high capital expenditure for advanced
CMOS foundries)Packaging and assembly (critical bottleneck, often the largest cost
driver)Supply chain and integration complexity (llI-V integration, wafer supply, and
geopolitical factors) This structure highlights that while silicon photonics benefits
from CMOS-scale integration, packaging and heterogeneous integration remain the
most significant cost challenges in commercial deployment.

Article Content
Integrated Photonics: The Cost of Commercialization

Integrated Photonics: The Cost of Commercialization Researcher assembling a
processor based on a PIC. FMN Lab; CC-BY-4.0 Optica's Tom Hausken writes that
photonic integrated circuits are

SILICON PHOTONICS

Silicon photonics will enable low cost high-volume manufacturing to facilitate
widespread deployment of physical and chemical parameter measurement by light.
Manufacturing unit volumes for silicon

Semiconductor Manufacturing Costs Explained: $2,500 to $20,000 Per ...

A complete guide to semiconductor chip manufacturing costs in 2026. Covers wafer
pricing by process node, HBM memory economics, advanced packaging costs, and
full cost breakdowns for leading Al

Global Silicon Photonics Modules Market Research Report 2025

The global market for Silicon Photonics Modules was valued at US$ 2734 million in
the year 2024 and is projected to reach a revised size of US$ 12790 million by 2031,
growing at a CAGR of 25.0% during

Cost structure of optical module chips | Weyland

High-Speed Modules (400G-800G+): Cutting-edge coherent chips, silicon photonics,
and tunable lasers drive the highest R&D and material costs, with lower yields,
making these modules the

Silicon Photonics Market and Technology Report 2026

An IEEE 802.3 contribution (drawing from a Yole cost breakdown) shows package,
test, and assembly ~80% of a datacom transceiver module cost, emphasizing high-
precision SMF
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Silicon Photonics Manufacturing Ramps Up

But despite significant advancements and potential market opportunities, existing
manufacturing processes are limiting the scalability and mass production of silicon
photonics

Global Silicon Photonics Modules Market Size, Manufacturers, Supply ...

This report aims to provide a comprehensive presentation of the global market for
Silicon Photonics Modules, with both quantitative and qualitative analysis, to help
readers develop business/growth

Global Silicon Photonics Modules Market 2024 by Manufacturers,

According to our (Global Info Research) latest study, the global Silicon Photonics
Modules market size was valued at US$ 3447 million in 2025 and is forecast to a
readjusted size of US$ 15680 million by

Global Silicon Photonics Modules Market Size, Industry Growth ...

IDMs like Intel and Broadcom oversee the end-to-end production of silicon photonics
modules, leveraging their integrated manufacturing capabilities to optimize quality
and cost.

Al Chip Cost Bridge: Manufacturing Cost Breakdown for 18

Side-by-side cost comparison for 18 Al chips: NVIDIA, AMD, Google TPU. Wafer,
packaging, HBM, test costs. Interactive waterfall charts. Updated April 2026.

Crealights Lists on HKEX, Focused on Building a ...

Crealights Lists on HKEX, Focused on Building a Silicon Photonics Moat for Al
Computing ACN Newswire 2026-06-29

Global Leader in Materials, Networking, and Lasers

Communications Transform global communications networks with our comprehensive
portfolio of coherent transceivers and modules, lasers, amplifiers,

POET Technologies and Lumilens Advance Wafer-Level Photonic

“This joint development partnership with POET combines Lumilens' next-generation
chipset and advanced optical manufacturing capabilities with wafer-level photonic
integration to build

Silicon Photonics & Co-Packaged Optics: 2026 Analysis

Why co-packaged optics and silicon photonics are reshaping Al data centers in 2026
— the bandwidth wall, power math, incumbents, and what it means.
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Co-packaged Optical Modules Market

An authoritative primer on how co-packaged optical modules integrate photonics and
switching silicon to unlock bandwidth density efficiency and systems-level
performance gains Co-packaged optical

Silicon Photonics Market Size, Trends & Forecast, 2026-2033

Cost and Scalability Concerns: Although silicon photonics offers efficiency, end-users
point out high initial investment costs and manufacturing expenses. Scaling solutions
for hyperscale

Skorpios Technologies Inc. | Developing Next Generation Optical ...

Skorpios" fully integrated optical functionality greatly simplifies our manufacturing
and reduces our costs. We''ve been working with Skorpios perfecting the photonic
module design and

Contact Us

Continue your research online:

Website: https://cjcconsultants.co.za
Technical inquiry: https://cjcconsultants.co.za/contact.html

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