PLC beam splitter working principle
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Article Overview

A PLC beam splitter divides an incoming optical signal into multiple outputs using planar waveguides on a
silica substrate, ensuring uniform power distribution with minimal loss.

Working Principle

A PLC (Planar Lightwave Circuit) splitter is a passive optical device that splits one or more incoming light
beams into multiple output beams. The core principle relies on planar waveguide technology, where optical
waveguides are fabricated on a silica glass substrate using photolithography techniques adapted from
semiconductor manufacturing . The process involves:

o Launching: The optical signal from the input fiber is coupled into the input waveguide on the PLC chip .

o Propagation: Light travels through the waveguides via total internal reflection, confined within the silica
waveguide structure .

o Splitting: The waveguides branch symmetrically in Y-shaped or cross-shaped configurations, dividing the
optical power equally or according to a designed ratio across multiple paths .

o Output: The divided signals exit through the output waveguides and fibers, maintaining uniformity and
minimal loss . The splitting ratio can be precisely controlled during the design and fabrication stages, allowing
for configurations such as 1xN or 2xN, depending on network requirements.

Fabrication and Structure

PLC gplitters are manufactured using micro-fabrication techniques similar to those in semiconductor
production . Key stepsinclude:

o Silica deposition: Building the substrate and cladding layers.

o Photolithography: Transferring the waveguide pattern onto the substrate using a photomask and UV
exposure.

o Etching and coating: Forming the waveguide channels and protecting them for environmental stability. This
precise fabrication ensures high uniformity, low insertion loss, and wavelength insensitivity, making PLC
splittersideal for large-scale fiber optic networks such as FTTx, GPON, and FTTH .

Advantages
Compared to traditional FBT (Fused Biconical Taper) splitters, PLC splitters offer:
o High port count (up to 1x64 or more)

0 Excellent uniformity across outputs
0 Compact size and robust design
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o Minimal wavel ength-dependent loss

o High reliability for long-term network deployment These features make PLC splitters a core component in
modern optical communication systems, enabling efficient distribution of optical signals to multiple endpoints
with minimal signal degradation.

How Does a PLC Splitter Work? What"s the magic behind splitting light signals? It relies on a clever design.
And the

A beam splitter or beamsplitter is an optical device that splits a beam of light into atransmitted and a

The commonly seen Fiber Optic Splitters include PLC Fiber Optic Splitter and FBT Splitter. 2. Working
Principle The working

Explore the working principle of fiber optic splitters, their types, and real-world application scenarios in PON
networks,

PL C splitter, also called Planar Waveguide Circuit splitter, is a device used to divide one or
If you'"re building or upgrading afiber network and wondering what a PLC splitter is and how it fitsinto your

PL C splitters work based on the principle of waveguide optics. The input fiber is aligned with the waveguide
structure

To fully understand how beam splitters work, it isimportant to delve into their operational principles, common
types,

How Does a Polarizing Beam Splitter Work? - A polarizing beam splitter typically consists of a polarizing
element,

Learn how fiber optic splitters work, types (PLC, FBT), and uses in FTTH/data centers. Understand signal
splitting, key

The PLC splitter is a micro-optical element using photolithographic techniques to form optical waveguide at
medium or

PLC (planar lightwave circuit) splitters regulate the power of optical signals via splitting and routing,
delivering reliable light

2. Working Principle: How Planar Lightwave Circuit Technology Splits Light The heart of a PLC splitter isa
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tiny optical

A fiber-optic splitter, also known as a beam splitter, is based on a quartz substrate of an integrated waveguide
optical power

The working principle of fiber optic splittersis based on the 1:N splitting principle. This principle allows a

It is a core component in FTTH and PON systems. How does a PLC splitter work? Light entering the splitter
chipis
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