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Directivity Measurement of Optical
Couplers

Overview
Fiber Coupler Tutorials The directivity refers to the fraction of input light that is lost in
the internally terminated fiber end within the coupler housin.

Key Takeaways
Directivity in optical couplers measures the ability to isolate forward-propagating
light from back-reflected or reverse light, typically expressed in decibels (dB).

Definition and Concept

Directivity quantifies how well an optical coupler can distinguish between light
traveling in the intended forward direction and light reflected back toward the input.
In fiber couplers, this is often related to the fraction of input light lost in the internally
terminated port or reflected at the junction of the coupler's legs (Thorlabs) and is
expressed in dB as the ratio of forward to backward power (P_forward / P_reverse).
For a 50: 50 coupler, the directivity is equivalent to the optical return loss (ORL).

In practical terms, high directivity ensures that the coupled port primarily receives
light from the forward direction while minimizing interference from reflections or
backward-propagating signals. This is critical for accurate measurements in fiber
systems, such as monitoring return loss or VSWR in optical networks.
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Measurement

Directivity is calculated using the optical powers at the coupled and isolated ports.
For a directional coupler: P_coupled_forward: Power measured at the coupled port
when light travels forward. P_coupled_reverse: Power measured at the same port
when light is incident in the reverse direction.

The directivity in dB is then: D = 10 log₁₀ (P_coupled_forward / P_coupled_reverse). A
higher directivity value (e.g., 40 dB) indicates that the forward signal is 10,000 times
stronger than the reverse signal, reducing measurement errors caused by back
reflections.

Importance in Optical Systems

Minimizes back reflections: Reduces interference in sensitive fiber systems, such as
lasers or interferometers. Improves measurement accuracy: Essential for precise
monitoring of return loss, insertion loss, and VSWR. Enhances system stability: High
directivity prevents unwanted feedback that could destabilize lasers or amplifiers.

Factors Affecting Directivity

Coupler design: The geometry of the coupling region, such as fused fiber cores or
waveguide spacing, affects isolation. Termination quality: Properly terminated
isolated ports reduce back reflections and improve directivity. Wavelength and
polarization: Directivity can vary with wavelength and polarization states, especially
in non-polarization-maintaining couplers.

Summary

Directivity is a key performance metric for optical couplers, representing the ability to
separate forward and backward light. High directivity ensures minimal interference
from reflections, accurate signal sampling, and stable operation in fiber optic
systems. It is measured in dB and is closely related to isolation and optical return
loss, making it a critical parameter in both laboratory and practical fiber optic
applications.
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The directivity refers to the fraction of input light that is lost in the internally
terminated fiber end within the coupler housing when port 1 is used as the input.
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How to: Measure Directivity of Directional Couplers

The main topic of this article is how to get the most convenient directional coupler for
a particular application, at the lowest possible cost. By understanding what are
relevant parameters and how

What is the directivity of a directional coupler

The directivity of a directional coupler, typically measured in decibels (dB), ranges
from 20 dB to 40 dB, indicating its ability to differentiate between forward and
reverse waves.

Directional Coupler Directivity Measurement

The purpose of this example is to show how to use the PNA Equation Editor to create
a directivity measurement trace, in order to measure a directional coupler''s
directivity easily.

Directional Couplers

Directional couplers generally use the distributed properties of microwave circuits.
The coupling process generally occurs within a quarter-wavelength or multiple
quarter-wavelength portions of the device.

How do you test a directional coupler
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To test a directional coupler, apply a 0 dBm signal and measure key parameters. For
instance, verify coupling factor (-20 dBm for 20 dB coupling), insertion loss (-1 dBm
for 1 dB loss), and directivity (30

Directional Couplers: Their Operation and Application

Directivity: This is a measure of the coupler''s ability to separate waves propagating
in forward and reverse directions, as observed at the coupled (P3) and isolated (P4)
ports

Fiber Coupler Calculator

Calculate optical fiber coupler parameters including coupling ratio, insertion loss,
directivity, and power distribution across ports. A fiber coupler splits or combines
optical signals with precise control.

Directional Coupler Overview

Directivity is a measure of how well the coupler isolates two opposite-travelling
(forward and reverse) signals. In the case of measuring reflection coefficient (return
loss) of a device under test, directivity

A Review of Optical Coupler Theory, Techniques, and Applications

optical couplers. Coupling at optical frequencies presents challenges to achieving
high efficiency, compactness, high fabrication tolerance, and ease of integration in
photonic integrated

Directional Couplers

Note that directivity requires two, two-port S-parameter measurements, the other
quantities require only one. Directivity is the ratio of isolation to coupling factor. In
decibels, isolation is equal to coupling

Directional Coupler

Directivity Measurement: Directivity assesses the capacity of the directional coupler
to isolate the main transmission line from the coupled port. It is vital to degree the
directivity to verify

Introduction to the Directional Coupler for RF Applications

The directivity (as well as the isolation) factor is a measure of the coupler''s ability to
separate forward and backward waves (more on this shortly). Directivity is typically in
the range of 30

Optical Coupler
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Other commonly employed coupling ratios are 90:10, 80:20, and 70:30. In addition to
the coupling ratio, the insertion losses, directivity (or optical return loss), and excess
loss are analyzed. There is also

What is the directivity of a directional coupler

Directivity measures a directional coupler''s ability to isolate forward and backward
signals, typically ranging from 20 to 40 dB. Higher directivity, like 40 dB, ensures

Directional Couplers: Their Operation and Application

Types of Couplers Directional Couplers: This type of coupler has three accessible
ports, as shown in Fig. 2, where the fourth port is internally terminated to provide
maximum directivity. The

Multi‐Octave All‐Dielectric Directional Coupler Using Integrated Half ...

In order to quantify the overall operation bandwidth of the half-mirror directional
coupler, we take the intersection of the measured overall efficiency''s 3-dB bandwidth
(75–400 GHz) and the

6 key points about ideal directional coupler directivity

Ideal directional coupler directivity should be infinite, ensuring perfect signal isolation
with high values like 30-40 dB, enhancing measurement accuracy, preserving signal
integrity, enabling efficient

Related Video Reference

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