
Sensitivity of actual optical receivers

Article Overview

Optical receiver sensitivity typically ranges from about -28 dBm to -10 dBm depending on data rate,

modulation format, and system type.

Definition and Measurement

Receiver sensitivity is the minimum optical power required at the receiver input to achieve a specified bit error

rate (BER), often 10-9 to 10-12 for digital systems . It is usually expressed in dBm and indicates how well a

receiver can detect weak optical signals. Higher sensitivity (more negative dBm values) allows longer

transmission distances and lower transmitter power requirements . Sensitivity is influenced by photodetector

type, transimpedance amplifier design, noise sources, and modulation format .

Typical Sensitivity Values

o Gigabit Ethernet (1 Gbps): around -28 dBm to -24 dBm for single-mode fiber at a BER of 10^-12 .

o 10 Gbps Ethernet: typically -18 dBm to -14 dBm depending on modulation and fiber type .

o 25-100 Gbps systems: sensitivities are generally -10 dBm to -16 dBm, with coherent detection often

improving sensitivity compared to direct detection .

o Free-space optical (FSO) links: sensitivity can vary widely due to atmospheric conditions, typically -20 dBm

to -10 dBm for binary modulation formats .

Factors Affecting Sensitivity

o Bit Error Rate (BER) Target: Lower BER requirements demand higher sensitivity.

o Modulation Format: Advanced formats like PAM4 or coherent QPSK may require higher optical power for

the same BER.

o Noise Sources: Thermal noise, shot noise, and amplifier noise degrade sensitivity .

o Data Rate: Higher data rates generally reduce sensitivity due to increased bandwidth requirements .

o Fiber and Link Conditions: Dispersion, attenuation, and OSNR affect the effective sensitivity .

Practical Considerations

o Sensitivity is often measured using BER testing with known data patterns or Q-factor modeling for

high-speed links .

o In analog optical systems, sensitivity may be defined by signal-to-noise and distortion ratio (SINAD)

thresholds .

o Designers often use rules of thumb and simulation models to estimate sensitivity during transceiver design .

In summary, common optical receiver sensitivities range from -28 dBm for low-speed, single-mode systems to

around -10 dBm for high-speed or free-space links, with exact values depending on system design, BER
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requirements, and environmental conditions .

Discover the key differences between receiver sensitivity and minimum receiver power, and learn how these

metrics

Learn how to enhance optical communication systems by improving receiver sensitivity, reducing errors, and

Receiver Sensitivity Objective: Determine the sensitivity of a PIN photodiode based optical receiver by

determining the minimum

In modern optical communication systems, optical modules serve as the core photoelectric conversion

components

It is devoted to receiver sensitivity and its degradation under nonideal conditions such as extinction ratio,

intensity noise and timing

Sensitivity of high-speed optical receivers is heavily influenced by the performance of the optical detectors

used in the

This article provides an in-depth analysis of two key performance indicators of optical modules: transmitter

power and

The receiver sensitivity corresponds to the average optical power for which Q ? 6, since BER ? 10-9 when Q =

6. Next subsection

Learn how to measure and compare the optical receiver sensitivity for different modulation formats and bit

rates in fiber optic

APD Receiver Sensitivity Receiver sensitivity improves for APD receivers. If thermal noise dominates, Prec is

reduced by a factor of

Abstract - The sensitivity characteristics of optical receiver frontends for high-speed data communications

depend on modulation

This BER is the foundation for determining a receiver''s sensitivity. In the design of an optical receiver, such

as a small form factor

Receiver sensitivity is about the lowest signal strength a receiver can handle and still give usable output. It

tells you
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An important question is how receiver sensitivity is affected by optical amplification. Since the thermal noise

does not appear in the

The standards body governing the application sets this specified BER. For example, SONET specifies that the

BER must be 10-10 or

Unfortunately no x12 tester for sensitivity measurements available The receivers need to go onto the new

AMC40 prototypes limited

Web: https://bssoda.pl
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