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SECTION 1—INTRODUCTION TO FIBER

HISTORY

The use of light for the transmission of information
is far from a new idea. Paul Revere’s lanterns were
used to signal the approach of the British. And it
was Alexander Graham Bell’s experiments over a
century ago that led to his development of the
photophone, a device that carried speech from
one point to another by means of vibrating mirrors
and a beam of sunlight.

Although never a commercial success, it neverthe-
less demonstrated the feasibility of lightwave com-
munications. However the technique was shunted
aside and virtually forgotten for almost another
hundred years.

It probably would have remained in limbo had it not
been for the appearance of a device called the
laser.

Laser is an acronym for Light Amplification by
Stimulated Emission of Radiation.

Simply described, the laser is a device that pro-
duces a unique kind of radiation — an intensely
bright light which can be focused into a narrow
beam of precise wavelength. The tremendous
energies of the laser stem from the fact that it pro-
duces what is called coherent light .

The light that comes from a candle or an incan-
descent bulb is called incoherent light. It's made
up of many different, relatively short wavelengths
(colors) which together appear white. They are
sent out in brief bursts of energy at different times
and in different directions. These incoherent light
waves interfere with each other, thus their energy
is weakened, distorted, and diffused.

The laser, on the other hand, emits light waves
that all have the same wavelength, are in phase,
and can be sharply focused to travel in the same
direction over long distances with almost no dis-
persion or loss of power.

Lasers provide radiation at optical and infrared
frequencies. With lasers (and associated elec-
tronics) it became possible to perform at optical
frequencies the electronics functions that engi-
neers were accustomed to performing at conven-
tional radio and microwave frequencies. Thus
lasers promised the ability to channel signals with
very high information rates along an extremely
narrow path.
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INFORMATION TRANSMISSION

Fiber optics is a relatively new technology that
uses rays of light to send information over hair-thin
fibers at blinding speeds. These fibers are used
as an alternative to conventional copper wire in a
variety of applications such as those associated
with security, telecommunications, instrumentation
and control, broadcast or audio/visual systems.

Today the ability to transmit huge amounts of infor-
mation along slender strands of high-purity glass
optical fiber with the speed of light has revolution-
ized communications.

The large signal-carrying capacity of optical fibers
makes it possible to provide not only many more,
but much more sophisticated signals than could
ever be handled by a comparable amount of
copper wire.

ADVANTAGES /DISADVANTAGES

The advantages of fiber over copper include:
e Small Size: A 3/8-inch (12 pair) fiber/cable

operating at 140 mb/s can handle as many

voice channels as a 3-inch diameter copper
(900) twisted-pair cable.

Light Weight: The same fiber-optic cable
weighs approximately 132 Ibs per kilometer.
The twisted pair cable weighs approximately
16,000 Ibs.

High Bandwidth: Fiber optics has been band-
width tested at over 4-billion bits per second
over a 100 km (60 miles) distance. Theoretical
rates of 50-billion bits are obtainable.

Low Loss: Current single-mode fibers have
losses as low as .2 dB per km. Multimode
losses are down to 1 dB (at 850 or 1300 nm).
This creates opportunities for longer dis-
tances without costly repeaters.

Noise Immunity: Unlike wire systems, which
require shielding to prevent electromagnetic
radiation or pick-up, fiber-optic cable is a
dielectric and is not affected by electromag-
netic or radio frequency interference. The
potential for lower bit error rates can increase
circuit efficiency.
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Transmission Security: Because the fiber is a
dielectric the fiber does not radiate electro-
magnetic pulses, radiation, or other energy that
can be detected. This makes the fiber/cable
difficult to find and methods to tap into fiber
create a substantial system signal loss.

No Short Circuits: Since the fiber is glass and
does not carry electrical current, radiate
energy, or produce heat or sparks, the data
is kept within the fiber medium.

Wide Temperature Range: Fibers and cables
can be manufactured to meet temperatures
from -40°F to +200°F. Resistance to tempera-
tures of 1,000°F have been recorded.

No Spark or Fire Hazard: Fiber optics pro-
vides a path for data without transmitting
electrical current. For applications in dan-
gerous or explosive environments, fiber pro-
vides a safe transmission medium.

Fewer Repeaters: Few repeaters, if any, are
required because of increased performance
of light sources and continuing increases in
fiber performance.

Stable Performance: Fiber optics is affected
less by moisture which means less corrosion
and degradation. Therefore, no scheduled
maintenance is required. Fiber also has
greater temperature stability than copper
systems.

Topology Compatibility: Fiber is suitable to
meet the changing topologies and configura-
tions necessary to meet operation growth and
expansions. Technologies such as wave-
length division multiplexing (WDM), optical
multiplexing, and drop and insert technolo-
gies are available to upgrade and recon-
figure system designs.

Decreasing Costs: Costs are decreasing,
larger manufacturing volumes, standardiza-
tion of common products, greater repeater
spacing, and proven effectiveness of older
“paid for” technologies such as multimode.

Nonobsolescence: Expansion capabilities
beyond current technologies using common
fibers and transmission techniques.

e Material Availability: Material (silica glass)
required for the production of fiber is readily
available in a virtually unending supply.

The few disadvantages of fiber include:

e Cost: Individual components, such as con-
nectors, light sources, detectors, cable and
test equipment, may be relatively expensive
when compared directly to equivalent items
in a copper system.

e Taps: Drop points must be planned because
optical splitters or couplers are much more
difficult to install after the system is in.

e Fear of New Technologies: Because the tech-
nology is considered to be new, people are
reluctant to change and use these methods.
The use of metric and physics is still an unfa-
miliar area to may established users.

LIGHT

Light is electromagnetic energy, as are radio
waves, radar, television and radio signals, x-rays,
and electronic digital pulses. Electromagnetic
energy is radiant energy that travels through free
space at about 300,000/km/s or 186,000 miles/s.

An electromagnetic wave consists of oscillating
electric and magnetic fields at right angles to each
other and to the direction of propagation. Thus, an
electromagnetic wave is usually depicted as a
sine wave. The main distinction then between dif-
ferent waves lies in their frequency or wavelength.
In electronics we customarily talk in terms of fre-
quency. In fiber optics, however, light is described
by wavelength. Frequency and wavelength are
inversely related.

Electromagnetic energy exists in a continuous
range from subsonic energy through radio waves,
microwaves, gamma rays, and beyond. This range
is known as the electromagnetic spectrum.

It seems to be well understood that glass optical
fiber does not conduct electrons as wire does, or
channel radio-frequency signals as coaxial cable
does. However, many are unclear about how the
light signals are transmitted and how light acts as
a messenger for video, audio, and data over fiber.

1-2
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REFLECTION AND REFRACTION

Optical fiber transmits light by a law of physics
known as the principle of total internal reflection.
This principle was discovered by a British scientist
named John Tyndall in the mid-1800s. He used it
to demonstrate a way to confine light and actually
bend it around corners. His experiments directed
a beam of light out through a hole in the side of a
bucket of water. He was able to demonstrate how
the light was confined to the curved stream of
water, and how the water’s changing path redi-
rected the path of light.

Total internal reflection is even more efficient than
mirrored reflection; it reflects more than 99.9
percent of the light.

The quantifiable physical property of a transparent
material that relates to total internal reflection is its
refractive index. Refractive index is defined as the
ratio of the speed of light in a vacuum to the
speed of light in a specific material.

Light travels fastest through a vacuum. As it starts
to travel through denser material, it slows down a
little. What is commonly called the speed of light is
actually the velocity of electromagnetic energy in a
vacuum such as space. Light travels at slower
velocities in other materials such as glass.

Light traveling from one material to another
changes speed, which results in light changing its
direction of travel. This deflection of light is called
refraction. In addition, different wavelengths of
light travel at different speeds in the same mate-
rial. The variation of velocity with wavelength plays
an important role in fiber optics.

White light entering a prism contains all colors.
The prism refracts the light and it changes speed
as it enters. Because each wave changes speed
differently, each is refracted differently. Red light
deviates the least and travels the fastest. Violet
light deviates the most and travels the slowest.

The light emerges from the prism divided into the
colors of the rainbow. As can be seen in Figure 1-1
refraction occurs at the entrance and at the exit of
the prism. The amount that a ray of light is refracted
depends on the refractive indices of the two mate-
rials. Figure 1-2 illustrates several important terms
required to understand light and its refraction.
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Figure 1-1—Refraction and a Prism
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* The normal is an imaginary line perpendicular
to the interface of the two materials.

® The angle of incidence is the angle between
the incident ray and the normal.

¢ The angle of refraction is the angle between
the refracted ray and the normal.

Light passing from a lower refractive index to a
higher one is bent toward the normal. But light
going from a higher index to a lower one refracts
away from the normal, as shown in Figure 1-3.
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Figure 1-3—Refraction
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As the angle of incidence increases, the angle of
refraction of 90° is the critical angle. If the angle of
incidence increases past the critical angle, the
light is totally reflected back into the first material

so that

it doesn’t enter the second material. The

angles of incidence and reflection are equal.
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Thus:

e Light is electromagnetic energy with a higher
frequency and shorter wavelength than radio

waves.

¢ Light has both wave-like and particle-like char-

acteristics.

¢ When light meets a boundary separating
materials of different refractive indices, it is

either refracted or reflected.
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TABLE E — CABLE SELECTION
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The following questions should be addressed when selecting the cable for your requirement:

Construction: [J Hybrid [ All Dielectric

Jacket Material: [ PVC [] Polyurethane

Environmental Considerations: [] Water blocking compounds required.

[1 Metal Strength Members

[J Polyethylene

O Other
J Other

J Rodent Protection

[J Flame Retardant [ Abrasion Resistant [ Nuclear Radiation Resistant [ Other

Fiber Features: [ Single-mode [J Multimode

Numerical Aperture Number of fibers

Core size Cladding OD

Loss (per/km) Bandwidth (MHz/km)

TABLE F — SOURCE CHARACTERISTICS
Characteristic LED Laser
Output power Lower Higher
Speed Slower Faster
Output pattern (NA) Higher Lower
Spectral width Wider Narrower
Single-mode compatibility Wider Narrower
Ease of use Easier Harder
Cost Lower Higher

TABLE G — INTRINSIC LOSS FACTORS
Type of Variation Tolerance
Core diameter (50um) + 3unm
Cladding diameter (125um) + 3um
Numerical aperture (0.260) + 0.015
Concentricity < 3um
Core ovality >0.98
Cladding ovality >0.98
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GLOSSARY OF TERMS

Absorption

AM

American National
Standards Institute (ANSI)

Amplitude Modulation

Analog

Angular Misalignment

APD

Application Specific
Integrated Circuit (ASIC)

Aramid Yarn

Armoring

ASCII

ASIC

Asynchronous Transfer
Mode (ATM)

ATM

Attenuation Coefficient

Attenuation

Attenuator

Avalanche Photodiode (APD)

Cabiles Plus, LLC
8504 Glazebrook Ave Richmond, VA 23228 ~ Toll Free (866) 678-5852

www.CablesPlusUSA.com

That portion of attenuation resulting from conversion of optical power to heat.

A transmission technique in which the amplitude of the carrier is varied in
accordance with the signal.

The coordinating organization for voluntary standards in the United States.

See AM.

A format that uses continuous physical variables such as voltage amplitude or
frequency variations to transmit information.

A loss of optical power caused by deviation from optimum alignment of fiber-to-
fiber or fiber-to-waveguide.

See avalanche photodiode.

An IC designed for specific applications; specifically a gate array or a full
custom chip. See Integrated Circuit.

Strength element used in cable to provide support and additional protection of
the fiber bundles. See Kevlar.

Additional protection between jacketing layers to provide protection against
severe outdoor environments. Usually made of plastic-coated steel, and may
be corrugated for flexibility.

American Standard Code for Information Interchange.

See Application Specific Integrated Circuit

A connection-type transmission mode carrying information organized into blocks
(header plus information field); it is asynchronous in the sense that recurrence of
blocks depends on the required or instantaneous bit rate. Statistical and deter-
ministic values have been proposed that correspond respectively to the packet
and circuit values defined for information transfer mode.

See Asynchronous Transfer Mode.

The rate of optical power loss with respect to distance along the fiber, usually
measured in decibels per kilometer (dB/km) at a specific wavelength. The lower
the number, the better the fiber’s attenuation. Typical multimode wavelengths
are 850 and 1300 nanometers (nm); single-mode at 1310 and 1550 nm.

The decrease in signal strength along a fiber-optic waveguide caused by
absorption and scattering. Attenuation is usually expressed in dB/km.

A device that reduces the optical signal by inducing loss.

A photodiode that exhibits internal amplification of photocurrent through
avalanche multiplication of carriers in the junction region.
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Backbone wiring

Bandwidth

Baseband

Baud

Beamsplitter

Bend or Bending Loss

Bend Radius

BER

Biphase-M Code

BISDN
Bit-Error Rate (BER)

Bit

Breakout Cable

Broadband ISDN (BISDN)

Broadband

That portion of the premises telecommunication wiring which provides intercon-
nections between telecommunications closets, equipment rooms, and network
interfaces. The backbone wiring consists of the transmission media (fiber optic
cable), main and intermediate cross-connects, and terminations for the
telecommunications closets, equipment rooms, and network interfaces. The
backbone wiring can be further classified as interbuilding backbone (wiring
between buildings), or intrabuilding backbone (wiring within a building).

The range of frequencies within which a waveguide or terminal device can
transmit data.

A method of communication in which a signal is transmitted at its original fre-
quency without being impressed on a carrier.

A unit of signaling speed equal to the number of signal symbols per second
which may or may not be equal to the data rate in bits per second.

An optical device, such as a partially reflecting mirror, that splits a beam of light into
two or more beams and that can be used in fiber optics for directional couplers.

See Microbending or Macrobending. A form of increased attenuation in a fiber
caused by bending a fiber around a restrictive curvature (a macrobend) or from
minute distortions in the fiber (microbends).

See Cable Bend Radius.
See Bit-Error Rate.

A modulation code where each bit period begins with a change of level. For a 1,
an additional transition occurs in midperiod. For a 0, no additional change
occurs. Thus, a 1 is at both high and low during the bit period. A O is either high
or low, but not both, during the entire bit period.

See broadband integrated services digital network.
The fraction of bits transmitted that are received incorrectly.

The smallest unit of information upon which digital communications are built;
also, an electrical or optical pulse that carries this information. A binary digit.

A tight-buffer cable design that is used with individual strength members for
each fiber, which allows for direct termination to the cable without using
breakout kits or splice panels. One can “break out” several fibers at any loca-
tion, routing the other fibers elsewhere.

A proposed form of the integrated services digital network (ISDN) which will
carry digital transmission at rates equal to or greater than the T-1 rate (1.544
megabits per second). Proposed BISDN standards packetize information
(voice, data, video) into fixed-length cells for transmission over synchronous
optical networks.

A method of communication in which the signal is transmitted by being
impressed on a higher frequency carrier.

3-5
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Buffer Coating

Buffer Tube

Buffer

Bus Network

Byte

Cable Assembly

Cable Bend Radius

Cable

CCIT

Central Member

Channel Separation

Channel

Chromatic Dispersion

Chrominance Signal

Cladding

Cleavers

Coating

A protective layer, such as an acrylic polymer, applied over the fiber cladding
for protective purposes.

A hard plastic tube having an inside diameter several times that of a fiber that
holds one or more fibers.

A protective coating applied directly to the fiber such as a coating, an inner
jacket, or a hard tube.

A network topology in which all terminals are attached to a transmission
medium serving as a bus.

A binary string (usually of 8 bits) operated as a unit.

Fiber-optic cable that has connectors installed on one or both ends. General
use of these assemblies includes the interconnection of fiber-optic systems
and opto-electronic equipment. If connectors are attached to only one end of
a cable, it is known as a pigtail. If connectors are attached to both ends, it is
known as a jumper.

This term implies that the cable is experiencing a tensile load. Free bend
implies a smaller allowable bend radius since it is at a condition of no load.

One or more optical fibers enclosed within protective covering(s) and strength
members.

See Consultative Committee on International Telegraph and Telephone.

The center component of a cable, it serves as an antibuckling element to resist
temperature-induced stresses. Sometimes serves as a strength element. The
central member is composed of steel, fiberglass, or glass-reinforced plastic.

This specification describes how well a coupler can distinguish wavelengths.

A communications path or the signal sent over that channel. Through multi-
plexing several channels, voice channels can be transmitted over an optical
channel.

This condition occurs because different wavelengths of light travel at different
speeds. No transmitter produces a pure light source of only one wavelength.
Instead, sources produce a range of wavelengths around a center wave-
length. These wavelengths travel at slightly different speeds, resulting in pulse
spreading that increases with distance.

The portion of the NTSC color-television signal that contains the color information.

The lower index-of-refraction material that surrounds the core of an optical
fiber, causing the transmitted light to travel down the core.

Tools which allow the operator to break or scribe the fiber with a 90 degree
endface perpendicular to the axis of the fiber with little surface damage or
irregularities to the fiber.

Thermoplastic layer directly adhered to cladding to give flexibility and
strength.
3-6
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Coaxial Cable

Codec

Coherence

Complementary Metal-Oxide
Semiconductor (CMOS)

Conduit

Connector

Consultative Committee on
International Telegraph and
Telephone (CCIT)

Core

Coupler

Crosstalk

Cutback Method

Cutoff Wavelength

Dark Current

Data Rate

dB
dBm

dBu

A central conductor surrounded by an insulator, which in turn is surrounded
by a tubular outer conductor, which is covered by more insulation.

Coder-decoder. Coder converts analog signals to digital for transmission;
decoder converts digital signal to analog at other end.

Lasers emit a parallel beam which is nearly coherent (as opposed to a LED
which would be considered incoherent). The degree of coherence is a better
phrasing.

A logic family used in transmitters and receivers. Potentially a replacement for
TTL.

Pipe or tubing through which cables can be pulled or housed.

A mechanical or optical device that provides a demountable connection
between two fibers or a fiber and a source or detector, connecting transmit-
ters, receivers, and cables into working links. Commonly used connectors
include Biconic, ST, and SMA.

A component division of the International Telecommunications (ITU) that
attempts to establish international telecommunications standards by issuing
recommendations which express, as closely as possible, an international
consensus.

The light-conducting central portion of an optical fiber composed of a mate-
rial with a higher index of refraction than the cladding.

An optical device that combines or splits signals from optical fibers.

Each channel should appear only at its intended port and not at any other
output port. The crosstalk specification expresses how well a coupler main-
tains this port-to-port separation. Crosstalk, for example, measures how much
of the 820 nm wavelength appears at the 1300 nm port. A crosstalk of 20 dB
would mean that 1 percent of the signal appears at the unintended port.

A technique of measuring optical fiber attenuation by measuring the optical
power at two points at different distances from the test source.

In single-mode fiber, the wavelength below which the fiber ceases to be
single mode.

The thermally induced current that exists in a photodiode in the absence of
incident optical power; the lowest level of thermal noise.

The number of bits of information in a transmission system, expressed in bits per
second (bps) and which may or may not be equal to the signal or baud rate.

See Decibel.
Decibel referenced to a milliwatt.

Decibel referenced to a microwatt.
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Detector

Diameter Mismatch Loss

Dichroic Filter

Dielectric

Differential Gain

Diffraction Grating

Diffraction

Digital

Dispersion

Duplex Cable

Duplex Transmission

ECL

EIA

Elastomeric Splice

Electromagnetic Pulses (EMP)

Available from:

A unit of measurement indicating relative power on a logarithmic scale. Often
expressed in reference to a fixed value, such as dBm (1 milliwatt) or dBu (1
microwatt).

The receiving photodiode.

The loss of power at a joint that occurs when the transmitting half has a diam-
eter greater than the diameter of the receiving half. The loss occurs when cou-
pling light from a source to fiber, from fiber to fiber, or from fiber to detector.

An optical filter that transmits light selectively according to wavelength.

Nonmetallic and, therefore, nonconductive. Glass fibers are considered to be
dielectric. A dielectric cable contains no metallic components.

The amplitude change, usually of the 3.58-MHz color subcarrier, caused by the
overall circuit as the luminance is varied from blanking to white level. It is
expressed in percent or in decibels.

An array of fine, parallel, equally spaced reflecting or transmitting lines that mutually
enhance the effects of diffraction to concentrate the diffracted light in a few direc-
tions determined by the spacing of the lines and by the wavelength of the light.

An array of fine, parallel reflecting lines caused by the interaction of the wave
and an object. Diffraction causes deviation of waves from their paths.

A data format that uses two physical levels to transmit information corre-
sponding to Os and 1s. A discrete or discontinuous signal.

The temporal spreading of a light signal in an optical waveguide, which is
caused by sight signals traveling at different speeds through a fiber either due
to modal or chromatic effects.

A two-fiber cable suitable for duplex transmission.

Transmission in both directions, either one direction at a time (half duplex) or
both directions simultaneously (full duplex).

See Emitter Coupled Logic.

Electronic Industries Association. A standards association that publishes test
procedures.

One that is made from a plastic material (elastic) formed into a mold. The mold
allows for a hole to be made and the elastomeric material is flexible enough so
that fibers can be positioned and firm enough so the fibers are retained during
handling and splicing without the need for repositioning equipment.

Although exhibiting great resistance to electromagnetic pulses (radiation), fiber
optics are not totally immune to the effects of EMP. Special optical fiber can be
purchased for usage in applications where EMP may be a factor.
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PVC

PVDF

Quantum Efficiency

Receiver

Reflection

Refraction

Refractive Index
Repeater

Response Time

Responsivity

Return to Zero (R2)

RFI

Rise-Time Budget

Riser

RZ Code
SECAM

Sequential Color and Memory
(SECAM)

Signal-to-Noise Ratio (SNR)

Available from:

Abbreviation used to denote polyvinyl chloride. A type of plastic material
used to make cable jacketing. Typically used in riser-rated cables.

Abbreviation used to denote polyvinyl fluoride. A type of material used to
make cable jacketing. Typically used in plenum-rated cables.

In a photodiode, the ratio of primary carriers (electron-hole pairs) created to
incident photons. A quantum efficiency of 70% means seven out of 10 inci-
dent photons create a carrier.

A terminal device that includes a detector and signal processing electronics.
It functions as an optical-to-electrical converter.

The abrupt change in direction of a light beam at an interface between two
dissimilar media so that the light beam returns into the medium from which it
originated its reflection, e.g., a mirror.

The bending of a beam of light in transmission between two dissimilar mate-
rials or in a graded index fiber where the refractive index is a continuous
function of position is known as refraction.

A property of optical materials that relates to the speed of light in the material.

A receiver and transmitter set designed to regenerate attenuated signals.

The time required for a photodiode to respond to optical inputs and produce
external current. Usually expressed as a rise time and a fall time.

In a photodiode, the ratio of the diode’s output current to input optical power.
A digital modulation coding scheme where the signal level remains low for Os.
For a binary 1, the level goes high for one half of a bit period and then returns
low for the remainder. For each 1 of data, the level goes high and returns low
within each bit period. For a string of three 1s, for example, the level goes
high for each 1 and returns to low.

Radio frequency interference, something that fiber is totally resistant to.

Ensures that all components meet the bandwidth/rise-time requirements of
the link.

Application for indoor cables that pass between floors. It is normally a vertical
shaft or space.

See Return-to-Zero Code.
See Sequential Color and Memory (Sequential Couleurs a Memoire).

The color standard used in France and the area formerly identified as the
Soviet Union.

The ratio of signal power to noise power.
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Simplex Cable

Simplex Transmission

Single-Mode Fiber

SNA

Snell’'s Law

SNR
SONET

Source

Spectral Width

Splice Closure

Splice Tray

Splice

Star Coupler

Star Network

Step-Index Fiber

Subscriber Loop or Local Loop

Synchronous Optical Network
(SONET)

Systems Network Architecture

A term sometimes used for a single-fiber cable, not to be confused with single-
mode fiber.

Transmission in one direction only.

Actually a step index fiber, single-mode fiber has the smallest core size (8
micrometers is typical) allowing only an axial mode to propagate in the core.
Dispersion is very low. This fiber usually requires a laser light source.

See Systems Network Architecture.

A mathematical law that states the relationship between incident and refracted
rays of light: The law shows that the angles depend on the refractive indices of
the two materials.

See Signal-to-Noise Ratio.

See Synchronous Optical Network.

A transmitting LED or laser diode, or an instrument that injects test signals into
fibers.

The total power emitted by the transmitter distributed over a range of wave-
lengths spread about the center wavelength is the spectral width.

A container used to organize and protect splice trays.

A container used to organize and protect spliced fibers.

A permanent connection of two optical fibers through fusion or mechanical
means. An interconnection method for joining the ends of two optical fibers in a

permanent or semipermanent fashion.

Optical component in fiber-optic systems which allows for the emulation of a
bus topology. Also referred to as a star concentrator.

A network in which all terminals are connected through a single point, such as a
star coupler.

The light reflects off the core cladding boundary in a step profile. The glass has
a uniform refractive index throughout the core. (See Graded Index and Single
Mode.)

The link from the telephone company central office (CO) to the home or busi-
ness (customer’s premises).

A standard for optical network elements providing modular building blocks, fixed
overhead, and integrated operations channels, and flexible payload mappings.

The detailed design, including protocols, switching and transmission, that con-
stitutes a telecommunications network.

The basic 24-channel 1.544 Mb/s pulse code modulation system used in the
United States.
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Tee Coupler

Thermal Noise

Throughput Loss

Throughput

Tight Buffer Cable

Time-Division Multiplexing (TDM)

Token Bus

Token Passing

Token Ring

Topology

Transceiver

Transducer

Transistor-Transistor Logic (TTL)
Transmitter

Voice Circuit

Available from:

See Time Division Multiplexing.
A three-port optical coupler.

Noise resulting from thermally induced random fluctuations in current in the
receiver’s load resistance.

In a fiber-optic coupler, the ratio of power at the throughput port to the power at
the input port.

The total useful information processed or communicated during a specified time
period. Expressed in bits per second or packets per second.

Cable design featuring one or two layers of protective coating placed over the
initial fiber coating which may be on an individual fiber basis or in a ribbon
structure.

Digital multiplexing by taking one pulse at a time from separate signals and
combining them in a single, synchronized bit stream.

A network with a bus or tree topology using token passing access control.

A method whereby each device on a local area network receives and passes
the right to use the channel. Tokens are special bit patterns or packets, usually
several bits in length, which circulate from node to node when there is no
message traffic. Possession of the token gives exclusive access to the network
for message transmission.

A registered trademark of IBM that represents their token access procedure
used on a network with a sequential or ring topology.

Network topology can be centralized or decentralized. Centralized networks, or
star-like networks, have all nodes connected to a single node. Alternative
topology is distributed; that is, each node is connected to every other node.

Typical topology names include bus, ring, star, and tree.

A device that embodies the characteristics of a receiver and a transmitter within
one unit.

A device for converting energy from one form to another, such as optical energy
to electrical energy.

A common digital logic circuits used in a fiber-optic transmitter.
An electronic package that converts an electrical signal to an optical signal.

A circuit able to carry one telephone conversation or its equivalent; the standard
subunit in which telecommunication capacity is counted. The digital equivalent
is 56 kbit/sec in North America. Common voice networks are:

T1 42 channels 1.544 Mbit/sec

T3 672 channels 45 Mbit/sec

T3C 1344 channels 90 Mbit/sec
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Wavelength-Division Multiplexing
(WDM)

Wavelength

WDM

Zero Dispersion Wavelength

Available from:

A graphical representation of a varying quantity. Usually, time is represented on
the horizontal axis, and the current or voltage value is represented on a vertical
axis.

Multiplexing of signals by transmitting them at different wavelengths through the
same fiber. A method of multiplexing two or more optical channels separated by
wavelength.

The distance between two crests of an electromagnetic waveform, usually mea-
sured in nanometers (nm).

See Wavelength Division Multiplexing.

Wavelength at which net chromatic dispersion of an optical fiber is zero. Arises
when waveguide dispersion cancels out material dispersion.
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