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Spherical end face of fiber optic
connector

Overview
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Key Takeaways

The spherical end face of a fiber optic connector ensures optimal physical contact,
minimizing optical loss and back reflection while maintaining mechanical reliability.
Purpose of a Spherical End FaceA spherically polished end face on a fiber optic
connector ferrule is designed to form a continuous curved surface that matches the
mating connector. This curvature, defined by the Radius of Curvature (ROC), ensures
that the fiber cores make proper contact, reducing insertion loss and return loss by
preventing air gaps and reflections at the interface (Senko, Fibrain ).

Key Parameters

Radius of Curvature (ROC): The 3D radius of the best-fitting sphere over the ferrule
end-face. A well-defined ROC ensures consistent optical performance and uniform
pressure distribution when connectors are mated (Senko ). Apex Offset: The distance
from the highest point of the ferrule sphere to the center of the fiber core.

Minimizing apex offset reduces stress and ensures uniform contact (Senko ).
Spherical Height: The difference in height between the fiber center and the
theoretical height of the sphere based on the ferrule radius. This parameter helps
evaluate the fiber's position relative to the ferrule (Hexatronic ).
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Planar Height: Used when the fiber is considered flat in the middle of a spherical
ferrule, defined as the height difference between the fiber center and the theoretical
plane formed by ferrule points (Hexatronic ).

Manufacturing and Polishing

Achieving a high-quality spherical end face requires precise polishing using controlled
pressure, rotation speed, and polishing films. Automated polishing machines are
commonly used to maintain consistent ROC, apex offset, and fiber height. Improper
polishing can lead to air gaps, high return loss, or mechanical stress, negatively
affecting optical performance (Senko, Fibrain ).

Measurement Techniques

Interferometry: Uses light interference to create a 3D contour map of the end face,
providing immediate and accurate measurements of ROC, apex offset, and fiber
height (ME Fiber Optic ). Stylus Profilometer and Atomic Force Microscope (AFM):
Provide 2D or 3D surface profiles.

AF

M is non-contact and highly precise but slower than interferometry (ME Fiber Optic ).
Microscopy: High-resolution microscopes detect scratches, pits, or debris on the end
face, ensuring compliance with IEC standards (Senko ).

Importance in Optical Performance

Connectors with properly polished spherical end faces maintain low insertion loss, low
back reflection, and long-term mechanical reliability.

Deviations in RO

C, apex offset, or fiber height can degrade signal quality and reduce connector
lifespan (Senko, Hexatronic, Fibrain ). In summary, the spherical end face is critical
for ensuring precise fiber-to-fiber contact, minimizing optical losses, and maintaining
reliable performance in fiber optic networks. Proper manufacturing, polishing, and
measurement are essential to achieve these standards.
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Article Content

Outline: Fiber Optic Connector End Face Geometry Measurement
PDF file

Fiber Optic Terminus End Face Quality Standards

Fiber Undercut (or Protrusion) is measured in one of two approaches -- planar or
spherical. The planar method has all but been abandoned by the industry, and it is
derived from defining the location of the

Geometry - The Shape of Fiber Optic Connectors

Spherical Height is useful when the ideal connector endface (ferrule and fiber) is
considered to be a continuous sphere. It is defined as the difference

Ferrule and endface Geometry

suring tests are neces-sary. Also, they are appropriate to connect fiber optic cab out
a few important aspects. To begin with, Insertion Loss (IL) and Re-turn Loss (RL) are
crucial parameters which

A Study of End Face Geometry and Visual Inspection of a Very Small

This paper studies the end face geometry and visual quality of a multi-fiber VSFF
connector, the MMC connector with TMT ferrule, using traditional parameters defined
in [EC standards.

End Face | Fibercore

The section of an optical fiber end which acts as the interface with air or another
optical fiber/component. The optical interface of a fiber varies depending upon its
design and application.

How to precisely align the fiber end faces of fiber optic connectors ...

In order to ensure physical contact between the optical fibers, the ferrule surface is
usually ground into a spherical surface, and the optical fiber end face is located at the
vertex of the sphere.

Portable Connector End Face Geometry Interferometer

Designed for use in both the factory and the field, this interferometer provides crucial
quality information needed to assure long-term performance of fiber optic
connectors.

Fiber End Face Interferometer
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Choose the appropriate mounting assembly below for your connector type and the
number of fibers to be measured. In addition, we offer the CC6000 Portable

Ferrule and endface Geometry

hing fiber optic connectors. PC -the first way, means slightly oval shape which is
perpendicular towards connection axis, and the other-APC, in which the ferrule''s end
face height and an apex of-fset. Not to

Fiber Optic Connectors: Meeting Polishing Demands

One goal is to avoid excessive disruption of the spherical surface, while still
producing a good mating surface. Polished fiber optic connectors must then conform
to a range of performance and geometry-

The Importance of Optical Fiber Connector End-Face Geometry

ptical fiber connectors are fundamental components in modern communication
networks, ensuring reliable signal transmission. The end-face geometry of these
connectors plays a critical role in

Guidance Document

domed end face. An ideally polished connector end face should have the fiber and
the connector form a uniform, spherical surface with the fiber at the hig st point
(apex). The radius of this sphere formed by

What is Fiber Optic Endface Geometry? Part 3 | Promet Optics

This is the 3rd of a 3 part post from the white paper entitled “Fiber Optic 3D
Metrology”. We will define and lay out the necessity of measuring endface geometry
as well as a conceptual

Fiber Optic Terminus End Face Quality Standards

Fiber Optic Terminus End Face Quality Standards Introduction Good fiber optic
performance relies on connectors that are manufactured properly. Specifically,
optimal optical performance requires that the

Why MPO/MTP Connector End Face Geometry is Important?

End face geometry is an essential characteristic of repeatable and reliable optical
fiber connections. Overall performance of fiber optic connectivity depends on the
mechanical

How to precisely align the fiber end faces of fiber optic connectors ...

Fiber optic connectors are the most basic optical passive devices in optical fiber
communication systems. The most basic technical requirements of the system for
fiber optic connectors include low
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Polishing of fiber optic connectors

In the applications of fiber optic technology, the fiber connectors have been playing a
substantial role in connecting the two cores of the glass fiber ends for
communications. Among the

Polishing of fiber optic connectors

Fiber optic connectors are the fundamental passive optical devices for optical fiber
transmission systems. Apex offset on the spherical end-face of a fiber optic connector
could

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://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

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