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STANDARDS ORGANIZATIONS

Boecause  standardization organizations emerge and chamge charters
often as demand dictates, it 1 pot possible to mention atl of those that have
contributed 1o the technology. A few of the key organizations gre

referenced  here.

American Natiomal Standards Institute {(ANSD

Commitiee X379 is developed the fiber distributed-data  interface
(FDDI} stapdard for high-spesd LANs operating in the 100 Mb/s range.
FRDE is  aimed al high-spesd  interconnection  between mainframes,
mintcomputers, and their associated peripherals. Other ANST  standards

important to fiber, or digital, network design are

TH101-1987  Synchroneus Interface Standards for Digital Network.

TLIOZ-1987 DHgital Hicrarchy Electrical Interfaces,

TLHI3-1987  Digital Hierarchy Sync DS-3 Format  Spec (SYNTRAN).

THI06-1988 Digital Hierarchy Optical Interface Specs: Single Mode
{see ECSA)

THI07-1988 Digital Hierarchy Format Spees (TIXN/B7-127)

Morth  Atlantic Treaty Orgawnization (NATO)

Among other activities, NATO sobcommitices have been developed
fiber and cable standards for NATO applications.  One such committee s
NIAG Subgroup 6, which developed fiber-optic interface siandards  for

shipboard  application.

National Bureau of Standards (MBS

The NBS at Boulder develops certain measurcment standards for
fiber-optic components. One  key measarements document is  Special

Publication 637, Optical Fiber Characterization.

Exchange Carriers Standards Asseciation (ECS4)

ECSA is the secretariat for the ANSI and has submitied the following

key documents to ANSI for approval
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{a) TIX1/87-126, the proposed draft. American National Standard
for the Fourth Hicrarchical Level, was developed by ECSA 1o be compatible
with the CCTT's 139264 Mbsis signal as presented in Rec, G703 and G755,

(hy TIXIB7T-129R1, Digital Hierarchy Optical Interface Rates and
Formaty Specification, or ANSL draft standard TIIG3-1988.  FECSA TIX1 2
Working Group is developing this standard, also known as the synchronous
optical network (SONET) standard, that will  establish  synchronous
compatibitily betwesn optical fransmission equipments. The buwilding
block synchronous transport-signal level 1 (STS-1) s at a rate of S1.840
Mbfs with an optical-carrier level 1 (OC-1)} optical counterpart also at
51.840 Mb/s.  This standard is to be consist with the work of the CCITT on
network-node  interface (NNID)  wusing  synchronpous  multiplexing

techniques.

ey TIXI1/87-128R1, Americsn National Standard for Telecommuni-
cations  Ddgital Hierarchy Optical Interface Specifications: Single Mode.
This standard deseribes the performance characteristics of the single-mode
interface to be used with SONET and provides references to other standards
that define component performance and “joint”  engineering methodo-
logies. ft, alowg with EIA document TSBIZO, forms some key standoards for

fiber transmission-systems  design.

(d) TiM1.2/87-037R2, Functional Requirements for Optical

Terminating  Eguipment.
(¢} TIX1.4/87-702R2, proposed draft on Digital Hierarchy Formats,

Flecironic Indusiries Association {(EIA)

The FIA contains the fellowing sebcommitice organiza-tions:
FO-2 Optical Communications Systems

FO-2.1  Optical Fiber Telecom Systems
FFO-2.2 Fiber Optics LAN

FO-2.3  Hitter and Wander

FG-2.5  Cable Plant installation
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FO-6 Fiber Optics
FO-6.1 Fick! Tooling and Test
FO-6.2  Terminology Definttion and Symbology
FO-6.3  Inevconnection Devices
FO-6.4  Test Mcotheds and Instrumentation
FO-6 6 Optical Fibers and Materials
FO-6.7  Fiber Optics Cables

The LIA has initial work on over 170 fiber-optic test procedures
{FOTP) and standards.  some of the key test procedures are listed in Table AL

Other key EIA documents on fiber optics include.

RS-440-1978 Connector  Torminology

R&-458,-459 Standards for Fiber Classes and Materials
RE-472-1985 Generic Spec. Cables

ATIAXXD-86 Cables for Outside Aertal Use
472B-XX0-86 Cables for Underground and Burial Use
ATIC-XXD-86 Cables for Indoor Use

4720 X X086 Cables for Ouiside Plant Use
RS-475-1986 Generic Spec, Conneciors

RS-402.1987 Generic Spec, Optical Waveguide
RS-509-1984 Generic Spec, Fiber Optic Terminal Devices
RS-515-1986 CGeneric Spec, Fiber and Cable Splices

TSB-20 Single Maode Fiber Optic System Transmission Design

TABLE A EIA RS-455-XXX, FIRER-QPTIC TEST PROCEDURES

Procedure

number
BOTP-XXX Component type Test  description
1 Connectors Cable flex test
2 Al devices tmpact test measurcment
3 Connectors Temperatere  cycling
4 Connect/component  Temperature  life
3 Connectors Humaidity test
6 Connectors Cable reteniion test
11 Connectory Vibration test procedure
! Connectors Fiuid  immersion
13 ANl devices Visual and mechanical inspection
14 Al devices Shock  test
I5 ANl devices Altitude  immersion
16 Components Salt spray
17 Cable assembiies Mainicpance  aging
18 Componentfassembly  Acceleration  testing

2.8 Crptical Outical-transmittance  change



TABLE A (contd)
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Frocedure
pnumhber

57 Fibers

: Gl fiber
Fiber/fcable
Fiber
Components
Fiber

Fiber

Fiber

Fiber

Costed  fiber
Fiber

Fikers
Fitrers
Components
Components
Fibers

T4 Fibers

75 Fibers

FOTP-XECK Componem type Test description
27 System Ambient-light  susceptibility
23 Component  seals Air-leakage  testing
i Cable assemblies Impact testing
26 Cable Crush  resistance
27 Fibers Cratside-EHameter  messurement
28 Fibers Tensite failure paoint
29 Fiber Rafractive index profile, transverse wmethad
36 Multimode  fiber Bandwidith  measurement,  freguency-domain
method

Fiber Tensile proct test method

System Fibar-optic  oircuit  disvontinuities

Cable Tensile loading and bending
33 Cable Tensite leoading and bending
34 Connector Insertion-loss  test
35 Connector Frust (RPme-sand) sest
36 Cable assembly Twist test
37 Cable Bend test, low and high tcmperatures
35 Cable Wicking  test
a6 table Fluid  immersion
41 Cable Compressive-leading  resistance
43 Components Optical crosstalk
43 Fibers Output pegr-field  radiation  pattern
44 Fibers Refractive index profile, refracted oy method
45 Fitrers Fiber geometry, migroscope method
46 Long G fibers Spectral-attenuation  measuremonts
47 Fibers Output far-Nield radintion  patters
A% Fibers Oun-tine  diameter measarement
44 Components Muctear radiation effects measurcment method
50 G fiber Light lavnch for attenuation messurement
51 Multimode  fibor Pulse-distortion  measurements
52 Fikers Temperature dependent of  attenuation
L.ong fiber Artenuation by substitution  method
4 Fiber Bandwidth, mg serambler reguirements
55 Fibers Coating  geometry measurement
b3 ¢! Fibars Fungus  resistance

End preparation and examination

Core-diameter  measurament

OTDR  attenuation  measurement

Length by time-of flight  measuroment
Nucleasr thermal-blast  resistance
Muacrobeond  allenuation

Torsion test

Flexure test

Abrasion resistance of buffer coatings
setlaricking  {blocking)  test
Microbending

Muax and min use temperaturs
Advanced aging

Temperature shovk  effe
Temperature covehling  ef

fects
Temperature and homidny  coyveling
Mumidity testing

Fluid-immersion  fost




TABLE A
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Procedure

number

FOTXXX Component type Test description
78 SM fiber Spectral  attenpuation, cuthack method
80 SM fiber Cuttoff wavelength by transmitted power
81 Filled cable Compound flow (drip) test
82 Filled cable Fluid-pegetration  test
83 Cable to ceonnector Axial compressive loading
& Cahle Facket seif-adhesion {hiock) test
85 Cable Twist test
Bo Cable Facket-shrinkage  test
87 Cable Knot test
88 Cable Bend test
89 Cable Jacket elongation and tensile strength
o1 Cable Twist and bend
D4 Cable Stuffing-tube  compression
95 Fiberfecable Absolate aptical-power  test
96 Cable Storage temperature and humidity
G¥ Cable Freezing  test
99 Cable CGas-flame  {est
130 Gas blocking cable Gas-leakage test
101 Cable Accelerated  oXygen aging
a2 Cable Water-presssure cycling
103 Buffered fiber Bend test
104 Cable Cyclic flexing test
107 Terminal Return loss
taa Reference-point  temperatare
110 Transmitter Type verification
P Receiver Type vert{ication
12 Power supply Current
113 Digital terminal General measurement requirements
114 Terminal Data-input  current
s Terminal Controt-input  current/voltage
1E6 Terminal Data-output  voltages
117 Transmitter Optical output power
18 System Ouiput propagation delay
119 Receiver Sensitivity and dynamic range
120 Transmitter Optical output power
12t System Cutput  propagation  delay
122 Receiver Responsivity and s noise voltage
123 Receiver Output voltage and switching times
124 Detector Dark currents
125 Detector Numerical aperture
12 Source Modulation index
160 Cable Temperature  shock  test
161 Cabie Temperature  cyching
162 Cable Temperature/fhumidity  cycling
163 Cable Fungus resistance
164 SM fiber Mode field diameter, far-field scan
165 SM fiber Mode field diameter, near-field scan
166 SM fiber Muode field diameter, transverse offset
167 SM fiter Mode field diameter, far-field variable aperture
168 Fiber Chromatic  dispersion, spectrat group delay
169 Fiber Chromatic dispersion, phase shift
170 SM fiber Cutoff wavelength by transinitted power
171 Shert tiber Attenuation

eI
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TABLE A (contd)

Procedure

number

FOTP-XXX Component type Test descripiion
17a Firewall connector Flame resistanee
174 SM fiber Mode filed diameter, far-field knife edge scan
175 Fiber Chromatic  dispersion, differeniial phase shift
176 Fiber Geometry measurement by Grey-scale apalysis
179 Fiber Inspect cleaved ends by inter-ferometry

Institute of FElecirical and Elcetronic Engineers (IEEE)

The Standards Coordinating Committee on Definitions (SCC 10) is
responsible for the development of terms and definitions. Key documents

include

ANSHIEEE STD 100-1984  TEEE Standard Dictionary of Electrical and
Electronic Terms
JEEE 812-1984 Definition of Terms Relating to Fiber Optics

Enternational Eleciro-Technical Commission (JEO)

The IEC has established the TC46 technical subcommittee on wire and
cables, the BC46E sebcommittes on fiber optics, and the following working

groups:

WGO  Terminotogy
WGl Fiber and Cable
WG2 Connectors
WG3 Safety

The [EC has produced the following key documents:

FIEC/SC 46E (COW Optical Fibers Measurements Dimen-
and TRC/SC 468 (sec)bd sional Tests Sections One and Two
IEC/SC A6E {SEC)HSS Generic Spec, Connectors

[C/SC 86B(CO) 15 Revision to Generic Spec for Connectors

Regarding Chmatic Environmental Tests
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HEC/SC B6B (CO) 16,17 Generic Spec for Fiber Optic Branching

Devices: Insertion Loss and Return Loss

[EC 893 Pimesnsions of Optical Fibers

EC 793-1 Generic Spec, Optical Fibers

HEC 7941 Generie Spec, Optical Fiber Cables

IEC 874-1-1986 Generic Spec, Conaeetors

TEC 875-1-1986 Generie  Spec, Branching Devices

1IEC §75-2-1986 Generic Spec, Branching Devices, Star Coupler
IEC §76-1-1936 Generic Spec, Fiber Optic Switches

Consultative Commitiee in Enternational Telegraphy and Telephon)
{CCITT, Geneva).

Under the CCITT, Svhgroup 5G XV oand others are developing fiber-opti
transmission  standards. Subgroup SG XVIIl is develeping broadband ISHY

standards.  Key Documents include:

Rec G651 Standardizotion of Fiber Physical Parameters

Ree G632 Characteristics of Single Mode Fiber Optics Cable

Socicty of Automotive Engineers (SAK)

1t was the SADR that began some of the earliest work on military fiber-opti

standards.  Some esrly activity includes

SAE A-7H Subcommittes: Wire and Cable Standards; developed DOD-STD-107E
and DOD-C-85045,

SAE A2-K Subcommittee: developed the fiber-optics version of the MIL-
STD-1333 data bus standard (MIL-STIDM1773)

The SAE has two standards committees working on the fiber-optic data bus:

AS-2 Committee: High Speed Data Bos standards AS 40742 High Speed
Ring Bus (HSRB}, Tri-Service JIAWG committee.

AS 40741 Linear Token Passing Mulliples Data Bus

AS-3 Committee: DOD-STD-1773 Development and Enhancement STANAG
TGO CNATOYY Standard Sanmart
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Bepartment  of Pefense (DOD)

Standards  activity is  within the Defense Materials Specifications  and
Standards  Office (DMSSOY of the Office of the Undersceretary  of Defence for
Research and Engineering,  There exist Departmental Standards Offices (DEPSO) for
parts in the Defense Logisties Agency {DLAY and for systems separately in the
Army, MNavy, and Air Force.  For the Army, the assignee activity is the Army CECOM
at Fr. Mon-mouth, New Jersey. TFor standard parts, the assignee activity for DLA is
the [defense Electronics Supply Center (DESCY in Davien, Ohio.  TFhese groups  work
with  varions  BOD standards  working  groups  and  industry  committees  and
coordipate their activities with the standards and specifications test and evalnation
activities within the Tri-Service Fiber Optic Coordinating  Structure {TSFOCS).
TSFOCS 35 the R & D arm of the Office of the Undersecratary of Defense for R & D
Within the DESC, Federal Stock Group 60 has been established to cover fiber-optic
materials, components assemblies, and accessories.  Some key DOD  publications

inolude

DOD-STD-1678 Fiber Optic Test Methods

DODC-85043 Fiber Optic Cable Standard

F50 6625 Test Egquipment

MIL-STER1773 Fiber Optics Mechanization and  Aireraft Internal Time

Bivision Command/ Response Multiipiex Data Baz System
MIL-ST13-188-111  Subsystem and Bogineering Standards for Common Long
Havl/Tactical Fiber Optics Communications
MIL-5TD-1863 Standards  for Mechanical  Interfaces
MIL-HDBK-141 Fiber Optic Design Practices
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aberration of light
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abrasive paper
Absolute

absolute temperature
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Analog
analog modulation
analog signal
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angle of incidence
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Atoms
Attenuation

preferential attenuation

spectral attenuation
Audio

audio wave

audio message
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combination band
Barrier

energy barrier
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base current
Beam

collimated beam

convergent beam

divergent beam
BER
Bias

bias voltage
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Bipolar

bipolar transistor
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block diagram
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Carrier

carrier lifetime
Cathode
Cavity

cavity resonance

laser cavity
Channel

information channel
Characteristics
Charge

electron charge

charge carriers
Chip
Chromatic

chromatic dispersion
Circuit
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coherent source
Collector
Collimator

collimated beam

collimator lens

collimator rod
Combine
Communications
Compatible
Compliant

compliant plastic
Composite
Compression
Computer
Concave

COnCcave mirror
Concentricity
Condenser
Conduction

conduction band

conductor
conductance
Confine

confined emission
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Connector
Considerations
Construction
Contact
Continuous

Continuous wave
Contrast
Control

control circuit
Convergence

COVerging rays
Converier
Coordinates
Core

core mode
Corposcular
Corrugate

corrugated aluminium sheath
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Coupling
coupling efficiency
coupling ratio
coupler
edge coupling
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source coupling
tapered coupler
directional coupler
surface coupler

Creep
Crimp
Critical

critial angle
Crosstalk
Crystal
Current

driving current
Curvature
Cushioning
Cutoff

cutoff frequency

Cycle

Dark
dark current
Data

data rate
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data handling system
Decay
Decision

decision circuit
Degradation

signal degradation
Delay

delay distortion

delay line
Demodulation
Demultiplexer
Depletion

depletion region

Deposition

vopour deposition
Design
Destination
Destructive interference
Detector

light detector
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frequency deviation

Device
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Dichroic

dichroic layer
Dielectric
Differenciate
Diffraction

diffraction grating
Diffuse

diffuse reflections
Digital

digital system
Diode
Diirect

direct current
directional

directional coupler
directionality
Discontinuity
impedance discontinuity
Discrete
Dispersion
dispersion shifted fiber
angular dispersion
material dispersion

waveguide dispersion
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Dissipate St
Distortion 0 ptd
signal distortion LYl gl
Distribution T
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Divergence F W
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Duty cycle
Pynamic

Eynode

Echo{
Edge{
edge encoder
edge emitting dicde
edge emitters
Effective
effective index of refraction
Efficiency
Electrical
electrical field vector
Electron
photoelectron
electromagnetic
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electronic circuit
electric circuit
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Emission

confined emission
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Emission
confined emission
spontanecus enmission
stinulated emission
Emitter
light emitting diode (LED)
emitter follower
Encapsulation
Encoder
End
end separation

Energy
energy barrier
energy level
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energized clectromagnet

Enhance

Epitaxial
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Equalizer
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Error

error rate
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Evanescent

evanescent field
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gvanescent waves ddovanian Dl g
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Field

Fill

Filter

tow pass filter

optic filter

Flint

flint glass

Flared

flarcd openings

Fluctuation

Flux

Focal point

Focus
focusing

Format

analog format
optic format

Forward

forward bias

Fracture

Fraunhofer diffraction

Frame

Free

frame raie

free space

—-f i~

¥

t

Y e

o rl

ool o]
LS
Arliplail
Jiy 4 bl

JUNL 7 Y Jase

AL



Fresnet diffraction

Frequency

~£EN -

normalized frequency
intermediate frequency

frequency shift
frequency deviation
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frequency modulfaton (FM)

Front end
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Function

waork function

Fundamental
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fuzzy picture

Gain

G

automatic gain control

Gap
gap energy
band gap

Gate

Geometric effects
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Geometric optics Lwdin S ey
Graded [
graded index gl LSOV Jalas
granded index fiber okl LSSV Jalaa 53 it
Grating Fy
grating multiplexer pna S
diffraction grating gAYl S
grating coupling e ol
phase grating Sisb e
bar grating (S S

blazed reflection grating

Gravitation

gravitational acceleration

Groove
Ground
ground state
Guide
guiding layer
guided channel

waveguide

Halogenated

Harmonic

harmonic distortion
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total harmanic distortion (THD) s et.iil 2 4,5

Heat
heat sink
Hetero
hetercjunction
heterodyne
High pass filter
High voltage
Hole
Homo
homojunction
Hybrid
Hydrolysis

Image
imaging system
Impedance
transimpedance
Impurity
Incidence
incident ray

Index
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modulation index
refractive index

index matching

index matching liquid
Induction

Information

information capacity
Infrared
Input’
Insertion

insertion loss

Integrate

integrated optics
Intensity

intensity modulation
Interface
Interference

interference pattemn

destructive interference
Intermodal dispersion
Intersymbol interference
Intrinsic

intrinsic absorption

intrinsic semiconductor
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Irradiance

Isclate

Jacket

Junction
semiconductor junction
junction photodiode

PN juction

Keyboard
Keying
on-off keying (OOK)
phase shift keying (PSK)
frequency shift keying (FSK)
Kinetic

kinetic energy

Lap
lap and polish
Laser

laser diode
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Leakage
leakage current
Lens
lensed connector
lens coupled fiber
Level
power level
Light
light detector
light emitting diode
lightwave
Linearity
Linewidth
Link
telephone link
Load
load hine
Local area network (LAN)
Lock - in
lock-in phenomenon
Loss
bending loss
coupling loss

tap loss
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insertion loss
aberration loss
area mismatch loss
lossy material
loud speaker

Macrobends
Macroscopic
Magnification
Mandrel
Match

Mate

mated connector
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Maximum acceptance angle

Measurements
Mechanism
Message

audio message
Microbends
Microphone
Microprocessor

Microwave
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pulse duration modulation Ll the JuSiis
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shot noise
excess noise
modal noise
noise equivalent power (NEP)
thermal noise
Normalized frequency
normalized frequency
Numertcal

numerical aperture

Offset
Operate
operating current
operating characteristics
opcrational amplifier
Optical
optical filter

optical time domain reflectometer
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Orbit
Oscillate

R.F. oscillator
Oscilloscope
Outershell
Output
Ovality
Overlap

overlap connector

Overtone

avertone band

Package

dual in line package
Packing fraction loss
Porabolic
Parameter
Parasitic

parasitic capacitance
Particle
Passband
Pattern

radiation pattern

speckle pattern
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interference pattern
Peak

peak power

peak excursion
Period
Periodical
Phase

phase difference

Fhoton
photodiode
photodetector
photoelectron
photolithography
photomultiplier
photovaliaic

Piezoelectric
peizoelectric effect
Pinch off voliage
PIN diode
Pitch
quarter pitch lens
Plastic clad fiber
Plane

plane wave
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planar surface
Plug
Polarization
Polarity
Polarized wave
Polish
lap and polish
Polymers
Population inversion
Porous
Potential
potential difference
potential energy
potential energy barrier
Power
Preferential
preferential attennation
Preform
Prism
stiding prism
Processor
Profile
Propagation

propagation factor
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Properties
P.Type material

Pulse
puise spreading
pulse train
pulsed laser

Quantum
quantum limited
quantum efficiency
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Radian

Radiation
radiation pattern
Ra.dimm;
Radio
radie frequency (R.F.)
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radio station
Raleigh scattering
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Rate
bit error rate (BER)
bit rate
data rate
Ratic
coupling ratio
splitting ratio
Ray
tapered ray
ray optics
Reactance
Receiver
Receptacle
Recombine
recombination region
stimulated recombination
Rectangle
Redundancy
redundant information
Reflection
reflection angle
reflection of light
Refraction

refraction angle
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refractive index
refraction of light
Region
Relay
Reliability
Repeater
Repetition
Representative
Reproducibility
Resistance
Resistor
Resonance
resonance frequency
Response
response curve
responsivity
Restrictions
Retention clip

Reverse bias

Reverse breakdown voltage

Ribbon

Rise time
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Sample
sarmmpling
samplinge rate
Sandwitching
Satellite
Saturation
Scale
scale factor

Scatter
scatiering objects
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scribe and break
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Segnents

Sensor
Semiconductor

semiconductor junction

Shell

electron shell
Shift

phase shift
Shielding
Shot
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shot niose
Signal

signal to noise ratio
Signalling

signalling pulses

signalling rate

signal processing
Single mode fiber
Sinking

heat sinking
Sinter
Sinusoid
Skew

skewrays
Skin effect
Slab

slab waveguide
Sleeve

precision sleeve
Slot

time slot
Solid

solid state

Soliton
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Soot
Source
Space
free space
empty space
Spacer charge region
Speaker
Specifications
Speckle
speckle pattern
Spectral
spectral analysis
spectral width

spectral response
Spectrum
Speed
Spin
Splice

achesive splicing

splices and connectors
Split

splitting ratio

beam splitting plate

beam sphitting cube
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Spontaneous
spontaneous emission
Spool
Spot
Spread
pulse spread
modal spread
beam spread
wave length spread
frequency spread
Stable
State
ground state
excited state
Standard
Step
step signal
step index fiber
Stimulated
stimulated emission
stimulated photon
stimulated recombination
Strain

Strand
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Stray

stray capacitance
Stress
Strip

stripe contact

stripe contact laser diode
Subcarrier
Submarine

submarine cable
Substitution
Substrate
Superheterodyne
Surface

surface emitiers

planar surface
Switch

electro -optic swiich

switching mechansism

switching speed
Symmetric
Synchronize

System(s)
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Tap

tap loss
Tapered

tapered coupler
Technical
Technology
Telephone
Telegraph
Television

cable television

boadcast television

Tensile
tenstle strength

Terminal

Thermo
themoelectric
thermistor

Threshold

threshold current

Tilt
tilt angle

Time
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Tolerance oyl
Tolerate Jozy
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Total internal reflection S A 8l
Toxicity S
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Transducer i3 J o
Transfer ok
transfer characteristics S el
Transformer J s
Transistor BB
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Tube
loose tube cable
fiber cable
photo emissive tube
Tune
tuned amplifier
Twist’
Type
Typical’

Ultraviolet
Unbounded .
unbounded medium
Uniform
uniform plane wave

Unipolar

Vacuum

vacuum evaporation
Valence

valence band

Vapor
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Velocity
Vibration
Video

video signal

Viewing

viewing angle

viewing direciion

Visible

Voliage

voltage drop

Wave

waveguide

wavenumber

—V, —

W

a3 g
L Jods

wavelength division multiplexing o M J bl oo s

Wire
Wireless
Wrap

X - ray

s

-b’ﬁ"]&
0 ‘Q»E P









