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The optical module connects to
the GPU
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Overview

The UCle forms the on-package electrical link between the GPU and the
TeraPhys optical chiplet. The actual number of optical modules used primarily
depends on the following factors. 1) NIC Models Mainly includes two types of
network cards, ConnectX-6 (200Gb / s, mainly used with the A100) mainly
used optical modules are MMA1T00-HS (200G Infiniband HDR QSFP56 SR4
PAM4 850nm 100m) and ConnectX-7. Several have landed on chiplets using
waveguides called microring resonators to encode data lanes onto optical

waves from an external laser and filter the appropriate wavelength at the
receiver port.
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The optical module connects to the GPU

Types of Area Network and How Optical
Modules Support Them

? How Optical Modules Support Different Network
Types Optical modules enable high-speed data
transmission over fiber optic cabling and are
essential in modern LAN, CAN, MAN, WAN, SAN,
and
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OPTICAL CIRCUIT SWITCHING FOR Al AND

Executive Summary Optical Circuit Switching
(OCS) has emerged as a critical technology for
next-generation Artificial Intelligence (Al) and s

hyperscale data-center networks. Traditional \
Electrical
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Co-Packaged Optics Race: Strategic
Approaches from NVIDIA and

IDTechEx Research Article: Co-packaged optics
(CPO) is gaining significant attention as the next
architecture for next-generation switching. The
shift toward co-packaged optics is also
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Nvidia embraces optical scale-up as copper
reaches limits

Two years later, Nvidia is rapidly approaching the
limits of copper and will need to embrace optics
if it wants to assemble an even bigger GPU
system. The pluggable problem When
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How do you connect SFP to fiber optic
cable?

To connect a Small Form-factor Pluggable (SFP)
module to a fiber optic cable, follow these steps:

1. Ensure that the SFP module is
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The Evolution of Optical Modules: Powering

the Future

Enter optical modules, which leverage the power
of light to transmit data efficiently over long
distances, driving the next generation of

technological
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How many optical modules are required for
NVIDIA chips?

Optical modules are essential for low-latency,
high-bandwidth, and scalable Al infrastructure,
making them the cornerstone of NVIDIA-powered
data centers Key Insight: As Al model sizes and
GPU
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LightCounting :: Scale-up networks in Al

Clusters is a

A surge in Al development created a new wave in
demand for optical connectivity in 2023-2025
and it will sustain the market's growth through
2030. The Figure below
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Optical Component Startup Tracker

The number of venture-backed optical
component startups has exploded - the Optical
Component Start-Up Tracker identifies these
companies
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Optical Modules for GPU Clusters , Al
Training Network Infrastructure

This article explores how optical modules enable
GPU cluster architectures, the specific
requirements of GPU interconnects, and best
practices for designing high-performance Al
training
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Yole Group

Yole Group - Access daily business, market &
technology updates in the semiconductor
industry, our Analysts' Analysis and
Presentations and more

Contact Us

Powered by FRINDEL OPTICS



Page 6/9

r

Y
‘-‘:"'4»
2S5

Co--Packaged Optics -- a deep dive , APNIC
Blog

\
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Optics also allow a chassis to scale in size and (

create super scale-up clusters across multiple PE——
racks without having to keep everything within a 7 (e

few {
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Ayar Labs, Wiwynn to cram 1,024 GPUs into
photonic system

More importantly for datacenter operators, the
optical interconnects used to connect these GPUs
together won't require powering and cooling
600+ kilowatt racks to do it. Instead, the
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Celestial Al Photonic Fabric Module at Hot
Chips 2025 /%
7/??7//55‘//

Celestial Al Photonic Fabric Module Hot Chips P2 vg ;///5/
2025 Electronics versus Optical Here is a slide on //""///////////' /_/]/
the beachfront advantage which may impact &,\/‘// //{{//j/////

Ty S /'//////
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Optical Module Requirements for A100 and
H100 GPUs

This article discusses how different architectures
and components in high-performance computing

(HPC) networks affect the number of optical
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GPU to Optical Module Ratios and Demand
in Al Networks

There are multiple methods on the market for
calculating the ratio between compute optical
modules and GPUs, resulting in different
outcomes. The main cause of these differences
is
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\‘ How Many Optical Transceivers are Needed

\ for A GPU?

In the market, there are different versions of the
7 ratio of optical transceivers to the number of

p7 T / GPUs, and the figures of various versions are not
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CPO Switch: Next-Generation Integrated
Optical

10A CN 16A CN 16A CN(New) Universal 10A  Universal 16A.

CPO switches shorten the electrical signal path,
reduce power consumption, and decrease the

number Of pluggable mOdUIeS by CO'paCkag|ng I[EC320C13  [EC320C19  |EC320C13 IEC320C19 UK (90°)
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UK (45°) 10A AUS 15A USA 16A FRA 16A GER

400G vs 800G Ethernet: The Future of Data
Center Networks

The emerging LPO (Linear Pluggable Optics)
approach -- which removes the DSP retimer from
the transceiver -- cuts optical module power
consumption by approximately 50% and is
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The Third Time Will Be The Charm For
Broadcom

If Broadcom says that co-packaged optics is

ready for prime time and can compete with other
ways of linking switch ASICs to fiber optic cables,

then it
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LITE, COHR Surge as Optics Becomes
Critical $576B

Optical interconnects are emerging as a crucial
component of Al infrastructure as demand
intensifies, with Lumentum and Coherent
positioned as major winners.
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Length:15.5mm

Small-end inner diameter:0.9mm

Large-end inner diameter:5.0/4.4mm
Outer diameter:6.0mm
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$SIVE $LWLG $POET The Al infrastructure
supply chain is evolving

The foundry has already integrated LWLG's
polymer process into its silicon photonics PDK,
enabling scalable manufacturing of next-

generation optical engines on 8-inch wafers.
Sivers laser
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Understanding the Ratio of Optical Modules
to GPUs in

Explore the factors influencing the number of
optical modules required for GPUs in various
networking architectures. Learn about different
network card and switch

Contact Us

Powered by FRINDEL OPTICS



Page 9/9

A

e
R

LightCounting :: PAM4 DSPs Battle LPO for
OFC

"l‘

LightCounting updates its PAM4 and Coherent
DSPs report post-OFC Last year, module vendors
demonstrated the first 1.6T optical modules, and
this year DSP
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OFC 2026: Marvell launches new 1.6T ZR+
coherent transceiver module

i
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5VDC  rhis device Complies With Part15

OFC 2026: Marvell launches new 1.6T ZR+
| oiMeFurue coherent transceiver module for Al DCI Marvell's
ooo - COLORZ 1600 plugglable (Credit: Marvell)
Marvell has announced the industry's first 1.6

Tbit/s ZR/ZR+ data
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Nvidia invests $4B in Lumentum and
Coherent to

Nvidia doubles down on Al infrastructure with
$4B photonics investment Lumentum builds
optical and photonic components used in the
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For datasheets, pricing, or custom fiber access solutions, please visit:
https://frindel.es
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