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Article Overview

An all-optical downlink access switch is a network switch that uses fiber-optic ports for both uplink and
downlink connections, enabling high-speed, low-latency, and interference-resistant access to end devices.

Overview

An al-optical downlink access switch is atype of Ethernet switch where all service ports, including downlinks
to end devices, are optical rather than copper-based. Unlike traditional switches that rely on electrical ports
(RM5) and require electro-optical conversions, all-optical switches transmit signals entirely in the optical
domain, reducing latency, power consumption, and points of failure while supporting higher bandwidths .
These switches are particularly suited for fiber-to-the-room (FTTR) or fiber-to-the-building (FTTB)
deployments, where optical fibers connect directly to endpoints such as computers, Wi-Fi access points, or
servers. Optical downlink ports allow each connected device to achieve high-speed access, often supporting
rates from 1G to 160G, depending on the switch model .

Key Features

o End-to-End Optical Transmission: Eliminates the need for electrical-to-optical conversion at the port level,
improving signal integrity and reducing latency .

o High Bandwidth and Speed: Supports high-speed interfaces such as 10G, 25G, 40G, 100G, and beyond,
enabling massive data flows for enterprise, campus, or data center networks .

o Enhanced Reliability: Independent optical transceivers reduce interference and improve signal stability
compared to traditional POL (Passive Optical LAN) solutions .

o Flexible Deployment: Compact designs allow installation in ELV boxes, under workbenches, or on walls,
with fanless operation for quiet environments.

o Power over Ethernet (PoE) Support: Some models provide PoE/PoE+ over optical downlinks to power
devices like Wi-Fi 6 access points.

Applications

o0 Campus Networks: Acts as core, aggregation, or access switches in all-fiber campus networks, supporting
growing numbers of 10T devices and high-bandwidth applications .

o Data Centers. Provides high-speed aggregation and core connectivity with minimal latency and high
reliability .

o FTTB/FTTR Deployments: Enables direct fiber connections to rooms or endpoints, supporting 1G-10G
downlink speeds for residential or enterprise environments .

o High-Performance Computing: Suitable for environments requiring massive data throughput and
low-latency connections .
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Examples

o0 Huawel All-Optical Ethernet Switches. Offer optical ports ranging from GE to 160GE, suitable for core,
aggregation, and access layers .

0 Ruijie RG-SF2920-8GT2MG2XS-P: Provides 10G fiber-to-the-room access, PoE support, and fanless
design for indoor deployment .

0 Waystream 7500 Series: Designed for FTTB/FTTH access with 1G downlink ports and low-power optical
modules .

0 Cisco Nexus 93600CD-GX: Supports optical downlink ports for high-speed connectivity in data center
fabrics.

Advantages Over Traditional Access Switches

o Higher Transmission Rates: Optical fibers support much higher bandwidth than copper Ethernet cables,
which aretypically limited to 1G .

0 Reduced Latency and Power Consumption: Avoiding electro-optical conversions reduces processing
overhead and energy use.

0 Scalability: Easily accommodates growing numbers of devices and high-bandwidth applications without
frequent hardware upgrades .

o Improved Signal Quality: Optical transmission is less susceptible to electromagnetic interference, ensuring
stable and reliable connectivity . In summary, an al-optical downlink access switch is a high-performance,
fiber-based network switch designed for modern networks requiring high-speed, low-latency, and reliable
connectivity directly to endpoints, making it ideal for FTTR, FTTB, and data center applications.

Ruijie"s switches are taillored for multi-campus environments, delivering a simplified all-optical Ethernet
solution with high integration,

Recent developments in al-optical circuit switching in combina-tion with Software Defined Network (SDN)
paradigms create

Feature-rich with software-defined port speeds. CloudEngine S5736-S Series Switches are next generation
standard all-optical GE
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An all-optical Ethernet switch provides both optical uplink and downlink ports, and uses optical fibers that
feature high
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Cisco Meraki M S250 series switches provide reliable access switching ideal for deploying in branches and
An "al-optical switch" isadevice that useslight to control other optical signals without the need for electrical

All-optical switching offers the advantages of low latency, high capacity, and high flexibility and is becoming
apromising

What is the Switch Normal Port Switch normal ports, al'so known as downlink or

Discover what an all-optical Ethernet switch is, how it works, and the key benefits it brings to modern
networks, from

Abstract Optical computation enhances speed, data transmission rate and processing power by replacing
electronics

CloudEngine S5736-S series switches are all-optical switches that feature 48 downlink optical ports and four
uplink 10 GE ports.

60% lower energy consumption in operation The Waystream 7500 series Ethernet switch is purpose built for
FTTH/FTTB accessto

As intersatellite laser communication progresses from its early in-orbit experiments to a fully operational
network, the

Deepak, There is absolutely no technical difference between an access and uplink port. These definitions are
conventional. They

This article proposes a new architecture for the phase detector in an all-digital optical phase-locked loop
(OPLL) for
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