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Overview

When planning a fiber optic network,one key decision is choosing between single-
fiber (BiDi) and dual-fiber optical transceivers.

Key Takeaways

To connect single-mode fiber to a TX port, ensure the TX of one device is linked to the
RX of the other, use compatible SFP transceivers, and consider optical power levels
and distance limitations.Understanding TX and RX

In fiber optic networks, TX (Transmit) refers to the port or process that sends data out
as an optical signal, while RX (Receive) is the port that receives incoming optical
signals . For proper communication, the TX of one device must connect to the RX of
the other, creating a bidirectional data flow. This is essential whether using media
converters, switches, or routers .

Single-Mode Fiber and SFP Transceivers

Single-mode fiber (SMF) uses a small core (~9/125um) and laser-based transmission
to support long-distance, high-speed communication . Single-mode SFP transceivers
are hot-swappable modules that convert electrical signals to optical signals and vice
versa, typically operating at 1310nm or 1550nm wavelengths. They are ideal for
distances ranging from 10 km to over 80 km, depending on the module type and
optical power budget .
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TX/RX Power Considerations
* TX Power: The optical power at which the transceiver sends a signal. Higher TX
power allows longer transmission distances but can overwhelm the RX if too high .

* RX Sensitivity: The minimum optical power the receiver can detect. Single-mode
receivers typically handle signals down to -14 dBm for 1310nm and -24 dBm for
1550nm .

* Optical Power Budget: Calculated as TX power minus RX sensitivity, it represents
the maximum allowable signal loss in the fiber link . Using optical attenuators may be
necessary on short links to prevent RX overload.

Practical Setup Tips

* Connect TX to RX: Always ensure the transmitting port of one device connects to
the receiving port of the other.

* Use compatible SFP modules: Match the wavelength (1310nm or 1550nm) and
distance rating to your fiber link.

* Clean connectors: Even a small dust particle can cause significant signal loss (~3
dB or more), .

* Check link distance: 1310nm modules typically support 10-15 km, while 1550nm
modules can reach 40-80+ km .

» Monitor optical power: Ensure TX and RX levels are within the transceiver
specifications to maintain signal integrity . By following these guidelines, a single-
mode fiber connection to a TX port can achieve reliable, long-distance
communication with minimal signal loss.
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