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Article Overview

Single-mode fiber optic transceivers use TX (transmit) and RX (receive) interfaces to convert electrical signals
to optical signals and back, enabling long-distance, high-speed communication over single-mode fiber.

Overview of TX and RX Interfaces
A single-mode SFP transceiver operates using a TX/RX mechanism:

o TX (Transmitter): Converts electrical signals from a network device into optical signals using a laser source.
The optical signal is sent through the single-mode fiber core, which is typically 9/125 um in diameter,
allowing light to propagate in a single path with minimal dispersion and attenuation .

0 RX (Receiver): Converts incoming optical signals back into electrical signals for processing by the network
device. The RX sensitivity determines the minimum optical power the receiver can detect reliably . Most
single-mode transceivers use duplex LC connectors, with separate fibers for transmitting and receiving. Some
BiDi (bidirectional) SFPs use different wavelengths for TX and RX to enable bidirectional communication
over asingle fiber strand .

Wavelengths and Power Levels
Single-mode transceivers typically operate at 1310 nm or 1550 nm wavelengths:

0 1310 nm (LX modules): TX power ranges from -5 to 0 dBm, and RX sensitivity can detect signals down to
-14 dBm, supporting distances of 10-15 km .

0 1550 nm (ZX modules): TX power ranges from 0 to +5 dBm, with RX sensitivity down to -24 dBm,
enabling long-haul links of 40-80+ km . The optical power budget is calculated as the difference between TX
power and RX sensitivity. A higher budget alows longer transmission distances and better tolerance to fiber
loss, splices, and connectors.

Practical Considerations

o Attenuation: High TX power on short links can overwhelm the RX. Optical attenuators may be used to
prevent damage .

0 Connector cleanliness: Dust or dirt on fiber connectors can cause significant signal loss, sometimes
exceeding 3dB .

o Compatibility: Ensure the transceiver type matches the fiber type and network equipment. Single-mode
SFPs are optimized for long-distance links, while multimode SFPs are limited to shorter distances.
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Applications

Single-mode SFP transceivers are widely used in:

0 Campus backbones and inter-building links

0 Metro networks and telecom infrastructure

o Data center uplinks requiring long-distance, high-bandwidth transmission Understanding TX and RX

interfaces, power levels, and optical budgets is essential for designing reliable single-mode fiber networks and
ensuring signal integrity over long distances.

It is essential to know fiber optic cable, transceiver and connector types while designing network systems.
Fiber optic

BiDi singleemode SFP optical module, 1Gb speed, SC ssimplex connector, 20 km range, laser Tx:1310nm
Rx:1550nm. Designed to

Improve safety, signal integrity, and reliability by using two optical fibers instead of wire to transfer
bidirectional serial data using

Bi-Directional (BiDi) Transceiver is a compact optical transceiver module that uses WDM (wavelength
division

Learn the exact meaning of TX and RX in fiber media converters. Discover the differences between dual

Key Features of Versitron's Single Strand Fiber Media Converters Our converters support 10/100Base and
1000Base Gigabit

The transceivers operate using WDM (Bi-Di) technology to provide bidirectional transmission over asingle

Now | don"t understand the TX Power being -0.6 and RX Power being -2.0 is that indicating there is an issue
with the

Single fiber transceivers, like the Bidi Transceiver, use one fiber for bidirectional data, while dual fiber
transceivers

Most standard single mode SFP transceivers use duplex LC connectors, with separate fibers for transmitting
and recelving data.
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Ensure optimal datatransfer with the Single Mode Fibre LC to SFP Module, RX and TX Pair. Offers high

Data Sheet datasheet is intended to guide the user through the various options available when choosing an
optic module for agiven

Confused by SFP vs SFP+? Read the definitive 2026 guide on SFP modules. We explain Single Mode vs
Multimode, DDM

Digital transmission over optical fiber (Tx = transmitter Rx = receiver) Transmitter sources must meet several
criteria

Small Form-factor Pluggable Small Form-factor Pluggable connected to a pair of fiber-optic cables Small
Form-factor Pluggable

Understanding TX and RX in Fiber Media Converters Demystifying Transmit and Receive
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