
Gigabit Ethernet supporting single-mode
fiber

Article Overview

Gigabit Ethernet over single-mode fiber is supported by SFP transceivers such as 1000BASE-LX/LH,

1000BASE-EX, and 1000BASE-ZX, enabling link distances from 10 km up to 70 km depending on the

module and fiber quality.

Overview of Single-Mode Gigabit SFP Modules

Gigabit Ethernet SFP modules are hot-pluggable transceivers that convert electrical signals from a switch or

router into optical signals suitable for fiber transmission. Single-mode fiber (SMF) SFPs are designed for

long-distance links, typically using LC connectors and operating at wavelengths around 1310 nm or 1550 nm .

Common Single-Mode SFP Types

o 1000BASE-LX/LH: Operates on standard single-mode fiber for distances up to 10 km and can also work on

multimode fiber with a mode conditioning patch cable .

o 1000BASE-EX: Designed for longer single-mode fiber spans up to 40 km, often requiring inline optical

attenuators for back-to-back connections .

o 1000BASE-ZX: Supports ultra-long single-mode fiber links up to approximately 70 km, with link span

depending on fiber quality, splices, and connectors .

o Industrial SFPs: Modules like the GSFIBER-SFP-10K provide reliable 1Gbps transmission over

single-mode fiber for up to 10 km at 1310 nm wavelength .

Key Features

o Hot-swappable: Can be inserted or removed without powering down the network device .

o Flexible deployment: Allows mixing of multimode and single-mode SFPs on the same switch or router

port-by-port .

o Digital Optical Monitoring (DOM): Some modules support real-time monitoring of optical power,

temperature, and voltage .

o Connector type: Most single-mode SFPs use LC duplex connectors, though BiDi SFPs allow single-fiber

bidirectional communication .

Practical Considerations

o Link distance: Choose the SFP type based on the required distance; for example, LX/LH for 10 km, EX for

40 km, ZX for 70 km.

o Fiber quality: Splices, bends, and connector losses can reduce effective link distance.
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o Attenuators: Inline optical attenuators may be needed for short single-mode links to prevent receiver

overload .

o Compatibility: Ensure the SFP module is compatible with the switch or router vendor; most SFPs follow

MSA standards for interoperability .

Applications

Single-mode Gigabit SFPs are widely used in:

o Enterprise networks for campus interconnects

o Data centers for long-haul fiber links

o Industrial networks requiring reliable long-distance connectivity

o Legacy infrastructure upgrades where 1Gbps is sufficient and cost-effective . By selecting the appropriate

single-mode SFP module, network engineers can achieve high-speed, long-distance Gigabit Ethernet

connectivity while maintaining flexibility and compatibility with existing network hardware.

Many in-building backbone systems are wired with multimode fiber, which some say is not ideal for

10-Gigabit Ethernet, and will lead

Gigabit Ethernet standards development work has been progressing steadily for the past two years. The main

standard--IEEE

The lifecycles of technology innovation and standards refinement are tightly entwined in a space as huge and

long

1000BASE-LX SFP is a gigabit Ethernet standard over fiber optics for long reach. It operates on single-mode

fiber

The most popular single mode fiber standards are G.652 and G.657 G.652.D is standard single mode fiber

G.657.A1 and G.657.A2

When cabling a network using fibre, what is the difference between single-mode and multi-mode fibre? When

should I

The IEEE 802.3z standard includes 1000BASE-SX for transmission over multi

Provide appropriate support for OTN Support MAC data rates of 40 and 100 Gbit/s Provide physical layer

specifications (PHY) for
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1000BASE-LX is a Gigabit Ethernet optical standard designed for reliable fiber transmission over extended

distances. It remains one

The IEEE 802.3z standard includes 1000BASE-SX for transmission over multi-mode fiber, 1000BASE-LX

for transmission over single

Under certain distance, FDDI-grade, the 62.5-micron fiber is known to offer virtually unlimited bandwidth.

Single-Mode Fiber: In cases

Single-mode fiber can transmit data over longer distances compared to multi-mode fiber. Applications:

Ethernet over Fiber is

One of the primary advantages of 1000BASE-LX is its ability to support long-distance Gigabit Ethernet

transmission of up to 10km

Buy TP-Link Gigabit SFP to RJ45 Fiber Media Converter | Fiber to Ethernet Converter | 10/100/1000Mbps

The 1000BASE-LX/LH SFP, compatible with the IEEE 802.3z 1000BASE-LX standard, operates on standard

single

A gigabit SFP module remains a reliable, flexible, and cost-effective solution for delivering 1Gbps Ethernet

across fiber or copper
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