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Cost Proportion of Optical Module
Servers

Overview

With the rapid evolution toward 400G, 800G, and 1.6T optical modules, the cost
structure is continuously changing.

Key Takeaways

Optical modules typically account for a significant but declining share of high-speed
server networking costs, with electrical chips and packaging increasingly dominating
in 400G-1. 6T modules.

Cost Breakdown of Optical Modules

In modern high-speed optical modules (400G, 800G, 1. 6T), the total cost is generally
divided among three main components: optical devices, electrical chips (DSPs), and
packaging/manufacturing. Historically, early-generation modules (100G-200G) had a
high proportion of costs in optical devices due to complex manufacturing and low
yields.

However, in current 400G and 800G modules, the optical device share has declined,
while electrical chips, particularly DSPs, have become the main cost driver. Packaging
costs remain significant and are steadily increasing in complexity, though their
percentage of total cost is relatively stable.
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Typical Cost Proportions

Optical devices: In 400G-800G modules, optical components may account for roughly
30-40% of module cost, depending on reach and complexity (e.g., OSFP-FR4 modules
with longer reach are more expensive due to optics),. Electrical chips (DSPs): These
can represent 40-50% or more of the total cost in 800G and above modules,
especially in coherent or high-performance modules. Packaging and assembly:
Typically 20-30%, reflecting the increasing complexity of high-speed module
integration.

For lower-speed or simpler modules (e.g., 100G-400G QSFP-DD), optical devices can
still dominate costs, but as speeds increase, the shift toward a “chip + system +
packaging co-driven” cost model becomes evident.

Implications for Server Networking Costs

In large-scale Al or hyperscale data centers, optical modules are a non-negligible
portion of server networking costs, particularly for high-bandwidth interconnects. For
example, 800G OSFP-DR8 modules can cost $1,100-$1,400 per unit at volume, while
simpler 400G QSFP-DD modules cost $600-$800. The choice of module type, vendor,
and volume discounts can significantly affect the proportion of total server
networking expenditure allocated to optics.

Coherent modules, used for longer-reach or high-capacity links, have higher unit
costs but can reduce overall TCO by minimizing additional line-system hardware.

Summary

Optical modules remain a key cost component in server networking, but their relative
share is decreasing in ultra-high-speed modules. Electrical chips and packaging are
increasingly dominant, especially in 800G-1. 6T modules.

Module type, reach, and vendor pricing strongly influence the proportion of server
costs attributable to optics. For budgeting and TCO planning, data center operators
should consider both unit cost and operational efficiency, as higher-cost modules may
reduce downstream infrastructure expenses. This evolving cost structure highlights
the importance of strategic procurement and technology selection in modern high-
performance server networks.
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Article Content
Proportion of costs accounted for by optical chips and optical modules ...

With the rapid evolution toward 400G, 800G, and 1.6T optical modules, the cost
structure is continuously changing. The overall trend shows rising electrical chip
share, evolving optical device

800G Optical Module Cost Analysis | TCO Optimization Guide

Complete guide to 800G optical module costs and TCO optimization for Al data
centers. Includes pricing analysis, cost comparison, vendor strategies, and ROI
calculations for informed

The proportion of costs accounted for by optical module chips also ...

In today''s high-speed optical modules, optical chips have become one of the largest
single cost components. In particular, in 800G and above products, the combined
cost of optical

McKinsey Direct Opportunities in networking optics ...

— Coherent-lite optics. This technology delivers cost-effective, lower-power coherent
transmission for shorter reaches—such as data center interconnect and metro
inter-data center optics (front

Cost-Benefit of Coherent Optical Modules — Deep Technical

Explore the cost-benefit of coherent optical modules in metro and long-haul
networks. Learn how coherent transceivers improve efficiency, lower TCO, and future-
proof optical

How to Reduce Optical Module Costs | SFP & QSFP Cost

In today''s rapidly evolving network environments, reducing operational costs is a top
priority for data centers, telecom operators, and system integrators. However, when
it comes to

Optical Transceiver Pricing: Cost Ranges by Speed and Type

This article compares typical cost ranges across speeds and transceiver types,
explains why prices vary, and gives practical guidance for choosing the right optics
for a given budget and performance

Optical Module Procurement Guide

Optical Module Procurement guide to pricing trends, OEM vs aftermarket insights,
and strategic buying tactics to optimize costs, reliability, and total ownership.
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Dac Vs Aoc Vs Optical Modules: Cost & Performance Comparison For

This comparison focuses on three dominant choices— DAC/AOC pairings (Direct
Attach Copper and Active Optical Cables) and Optical Modules (standalone
transceivers + fiber)—to help architects pick

Relative Cost Analysis on IM-DD vs Coherent for 800G-LR

Conclusion: our technical and cost analysis indicates that the proposed 800G LR4 IM
DD for 10km SMF is more cost-effective than the proposed 800G LR1 approach.

McKinsey Direct Opportunities in networking optics ...

Opportunities in networking optics: Boosting supply for data centers Potential
shortfalls in networking optics supply could hinder data center and Al expansion. How
can players boost supply and seize

The Evolution of Optical Modules: Powering the Future

We"ll examine Linear Pluggable Optics (LPO) and Linear Receive Optics (LRO) as cost-
effective, low-power alternatives, discuss advanced cooling

The proportion of costs accounted for by optical module chips also ...

8. Industry Response and Strategic Trends Optical module manufacturers are facing
dual pressures: Continuous technological upgrades for higher data rates Rising chip
costs

Analyze The Cost Structure Of Optical Transceivers: Understand The ...

Summary: This article analyzes the cost components of optical transceivers, including
material costs, manufacturing costs, R&D costs, and market costs. Understanding the
cost structure of optical

How To Choose Optical Modules For Servers

Those who are familiar with servers know this, and those who are not will learn from
this article: unlike switches, servers are not equipped with ports for plugging in
optical modules directly.

Al Data Center Value Chain: Every Layer from Chips to Cloud

Al data center value chain: chips to cloud. Semiconductor, GPU design, servers,
networking, power, and cloud layers mapped by company. Interactive.

Optical Module: A Comprehensive Analysis from Source

In conclusion, the choice of modulation method needs to take into account multiple
factors, including transmission requirements, optical chip
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Understanding Optics Module Trends and Growth Dynamics

The Optics Module market is expanding rapidly, driven by data center proliferation
and 5G deployment. Analyze the 12% CAGR to $42 billion by 2033 with our market
insights.

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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