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Fiber Optic Connector Fiber End Face

Overview
Importance of end face geometry The geometry of the end face or tip of fiber optic
termini is a key factor connector.

Key Takeaways
Fiber optic connector end faces are precision-polished surfaces that ensure optimal
light transmission, minimize signal loss, and maintain reliable optical connections.Key
Types of End Faces
• PC (Physical Contact): Features a slightly convex surface where the fiber core is at
the highest point, reducing air gaps and Fresnel reflections. Common in SC, FC, and
ST connectors, PC end faces provide stable performance for general data, video, and
voice transmission with a standard return loss of around -40 dB .

• UPC (Ultra Physical Contact): An enhanced PC end face with a more pronounced
dome shape, offering higher return loss (typically -50 dB or better) and improved
signal quality. UPC connectors are widely used in telecom networks, data centers,
and high-speed SFP modules .

• APC (Angled Physical Contact): Polished at an 8° angle to reduce back reflection,
APC connectors are ideal for applications sensitive to reflected light, such as analog
video and high-precision telecom systems .
Critical End-Face Geometry Parameters
• Radius of Curvature (ROC): The curvature of the ferrule end face, ensuring proper
physical contact between mated connectors. A well-defined ROC prevents air gaps
and maintains low insertion and return loss .
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• Apex Offset: The distance from the highest point of the ferrule sphere to the fiber
core center. Minimizing apex offset ensures consistent optical performance .

• Fiber Height: The relative position of the fiber core compared to the ferrule surface,
which can be protruding (positive) or recessed (negative). Proper fiber height ensures
sufficient contact pressure and reduces insertion loss .
Inspection and Quality Control

End-face inspection is crucial to prevent signal degradation caused by dust,
scratches, or chips. Inspection typically involves:

• Microscopy: Handheld or automated microscopes check for contamination, pits,
cracks, and scratches across the fiber core, cladding, ferrule, and adhesive zones .

• Standards Compliance: IEC 61300-3-35 defines pass/fail criteria for defects, while
IEC 61755 specifies geometry requirements for PC and APC connectors .

• Automated Systems: High-end inspection tools use interferometry to measure 3D
geometry parameters, ensuring consistent quality in manufacturing and high-
performance applications .
Evolution and Performance Impact

Early flat end faces caused high insertion loss and reflections. The introduction of PC,
UPC, and APC polishing significantly improved optical performance by enhancing fiber
core contact and reducing Fresnel reflections. Reflectance, measured in decibels
(dB), indicates the proportion of light reflected back toward the source, with more
negative values representing better performance .

Summary

Fiber optic connector end faces are critical for signal integrity, low insertion loss, and
high return loss. Proper selection of end-face type, precise polishing, and rigorous
inspection according to international standards ensure reliable performance in data
centers, telecom networks, and high-speed optical systems .

Article Content

Fiber Optic Terminus End Face Quality Standards

Fiber optic terminations are sensitive not only to the physical end face geometries
but also to dust, dirt, debris and scratches across

Fiber End-Face Zones Explained: A, B, C, and D

The four IEC 61300-3-35 inspection zones on a fiber connector end-face. Learn what
Zone A (core), B (cladding), C (adhesive), and

Ferrule and endface Geometry
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hing fiber optic connectors. PC -the first way, means slightly oval shape which is
perpendicular towards connection axis, and the

Optical End Face Inspection Guidelines

A piece of dirt, speck of dust or any foreign particle/contaminant in the critical
position of the optical end face connector may cause

understanding the different fiber connector options for end faces

Fiber optic cables have become the go-to solution for high-speed data transmission,
but choosing the right fiber connector for your

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

Therefore, for single-mode optical fiber connectors, the lateral misalignment between
the two optical fibers should be less than

Fiber connector inspection & cleaning | Kingfisher International

Connector end-face quality and system performance Performance of fiber optic
transmission can be seriously affected by dirty,

Outline: Fiber Optic Connector End Face Geometry Measurement

Importance of end face geometry The geometry of the end face or tip of fiber optic
termini is a key factor connector. This geometry

Inspection and cleaning of connector end faces

The inspection and cleaning of connector end faces are important steps to ensure the
normal operation and signal transmission

Polishing Best Practices

What is fiber optic connector polishing? Fiber optic connector polishing is a very
critical step after connectorization that utilizes an

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

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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Contact Us

Continue your research online:

Website: https://coetzerinvestments.co.za
Technical inquiry: https://coetzerinvestments.co.za/contact.html

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