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Measuring the performance of an optical
receiver

Overview

Since the OSNR measurement does not involve a transmitter nor a receiver, it has
been broadly adapted as a basic parameter to measure optical signal transmission
performance.

Key Takeaways

The performance of an optical receiver is primarily measured by its sensitivity, bit
error rate (BER), and tolerance to noise and inter-symbol interference (ISI).

Key Performance Metrics

Receiver Sensitivity: This is the minimum average optical power required at the
receiver input to achieve a target BER. Higher sensitivity allows the receiver to
operate effectively with lower input power, extending communication distance or
improving tolerance to misalignment and atmospheric disturbances in free-space
optical systems. Sensitivity is often expressed in terms of photons per bit,
considering the photon energy at the operating wavelength and the system bit rate.

Bit Error Rate (BER): BER is the ratio of incorrectly detected bits to the total number
of received bits. It is the most critical measure of transmission quality. Systems may
use forward error correction (FEC) to reduce the effective BER, with typical FEC codes
requiring input BERs of 10-2 to 10-3 to achieve output BERs better than 107™-15.
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Factor: The Q-factor is a logarithmic representation of BER, providing a convenient
way to express receiver performance in decibels. It helps in comparing different
receiver designs and understanding trade-offs between sensitivity, noise, and signal
quality.

Factors Affecting Performance

Noise Sources: Random noise, including thermal noise, shot noise, and relative
intensity noise (RIN) from the transmitter, can degrade receiver sensitivity. Accurate
performance evaluation requires analyzing these noise contributions.

Inter-

Symbol Interference (ISI): ISI occurs when pulses overlap due to limited bandwidth or
dispersion, causing errors in bit detection.

Evaluating IS

| impact is essential for high-speed optical systems. Modulation Format: The choice of
modulation affects receiver design. Direct-detection receivers are sensitive to
intensity but not phase or polarization, whereas coherent receivers can detect any
modulation format, allowing more flexibility.

Receiver Hardware: Photodetector type (e.g., PIN diode, avalanche photodiode),
amplifier design, and demodulation circuitry influence performance. Limiting or
automatic-gain-control amplifiers help maintain consistent signal levels for accurate
bit detection.

Measurement Methods

Optical Power Sweep: Measure BER while varying input optical power to determine
the minimum power achieving the target BER. Noise Analysis: Introduce controlled
noise sources to quantify sensitivity degradation.

Timing and IS

| Tests: Use high-speed pulse sequences to evaluate the receiver's ability to resolve
closely spaced bits.

FE

C Evaluation: Measure raw BER and decoded BER after FEC to assess practical
system performance. By combining these metrics and tests, engineers can

comprehensively evaluate an optical receiver's performance, optimize design
parameters, and ensure reliable operation under expected system conditions.
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Article Content
HFAN-03.0.2: Optical Receiver Performance Evaluation

This application note provides an in-depth analysis of the complete receiver optical
sensitivity and the potential power penalties related to the accumulation of random
noise and inter-symbol interference

Receiver Performance

Since the OSNR measurement does not involve a transmitter nor a receiver, it has
been broadly adapted as a basic parameter to measure optical signal transmission
performance.

Optical Receiver Performance

The receiver performance is characterized by measuring the BER as a function of the
average optical power received. The average optical power corresponding to a BER of
10-9 is a measure of receiver

Optical Receivers | part of Fiber-Optic Communication Systems

The bandwidth of a photodetector is determined by the speed with which it responds
to variations in the incident optical power. The chapter focuses on reverse-biased p-n
junctions that are used for

HFAN-03.0.0: Accurately Estimating Optical Receiver Sensitivity

More often than not, designers will use a combination of simple estimation and "rules
of thumb" to predict performance and select components. This discussion presents a
reliable method for

Field Optical Receiver Guide: Specs, Installation, and Troubleshooting

Key Performance Specifications to Evaluate When comparing field optical receivers
for a specific deployment, several specifications matter far more than a general
sensitivity number on a datasheet

Mastering Receiver Sensitivity in Optical Communications

In essence, it measures how well a receiver can detect weak optical signals. A higher
receiver sensitivity indicates better performance, as it can detect signals with lower
power, enabling

Receiver Performance Analysis

In our concluding chapter we will combine our photodetector and receiver-noise
modeling techniques with front-end and demodulator designs to construct complete
receiver structures. Our goal is to
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Mastering Receiver Sensitivity in Optical Communications

Discover the importance of receiver sensitivity in optical communications and learn
how to optimize it for better signal quality and reliability.

How to Measure the Performance Indicators of Optical Modules?

The performance indicators for measuring optical modules are also divided into two
categories: Transmitter End and Receiver End. Measuring the performance indicators
of optical

Optical Receiver Performance Evaluation

This application note is all about optical receiver sensitivity which includes the
possible effects on power output due to accumulation of random noise and
intersymbol interference (ISl) in

Optical Receiver

Optical receiver characterization and calibration are important for both optical
communication and instrumentation, which directly affect optical system
performance and measurement accuracy. In this

Optical Receiver Configuration and Performance

This document provides an overview of optical receiver operation for digital signal
transmission. It discusses the fundamental components and processes in a digital
optical receiver including digital

Optical receiver performance evaluation

An essential parameter in determining the system power budget in an optical
transmission system is optical receiver sensitivity, defined as the minimum average
optical power for

Receiver Sensitivity

Receiver sensitivity and power margin have been widely used to specify the
performance of optical receivers and optical transmission systems. In a traditional
optical system without inline optical
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HFAN-03.0.0: Accurately Estimating Optical Receiver Sensitivity
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The portion of the receiver that contributes the most noise is the optical-to-electrical
conversion provided by the photodetector and the transimpedance amplifier (TIA).
More often than not, designers will use

Reference Guide to Fiber Optic Testing

1.1 Optical Communications n optical fiber to a distant receiver. The electrical signal
is converted into the optical domain at the transmitter and is converted back into the
orig nal electrical signal at the

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://alfa-pro.co.za
Technical inquiry: https://alfa-pro.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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