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STANDARDS ORGANIZATIONS

Because standardization  organizations emerge and change charters
often as demand dictates, it is not possible fo mention all of those that have
contributed to the technology. A few of the key organizations are

referenced  here,

American Nstional Standards Institute (ANSD

Commitiee X3T% is developed the fiber distributed-data interface
(FRDT) standard for high-spesd LANs operating in the 100 Mbi ranpe,
FRDT is aimed  at  high-spesd  interconnection  between mainframes,
minicomputers, and their associated pervipherals. Other ANST  standards

important to fiber, or digital, network design are

T1.3101-1987  Synchronous Interface Standards for Digital MNetwork,

TLIOE-1987  Dagital  Hierarchy EBlectrical Interfaces.

TUHE3-1987  Digital Wiersrchy Svune DS-3 Format  Spec (SYNTRAN).

THIG6-1988  Digital Hierarchy Optical Interface Specw: Single Mode
{see BCSA)

T IDT7-1988  Digital Hierarchy Format Specs (T1X/B7-127)

Morth Atlantic Treaty Organization (NATO)

Among  other activitles, NATO subcommitices have been developed
fiber and cable sizndards for NATO applications.  One soch commitiee is
NIAG Subgroup 6, which developed fiber-optic  interface  standards for

shipboard application.

Mational Bureau of Standards (NBS)

The NBS a Boulder develops certain measurement standards for
fiber-optic  components. One  key measnrements  document s Special

Publication 637, Optical Fiber Characterization.

Exchange Carriers Standards Association (ECS4)

ECSA 13 the secretariat for the ANST and has submitied the following

key documents to ANSI for approval:
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{a) TIX4/87-126, the proposed drafy, American National Standard
for the Fourth Hierarchical Level, was developed by ECUSA 1o be compatible

with the CCIT's 139,264 Mbsis signal as presented in Ree, G703 and G755

by TINI/E7-129RE, Digital Hierarchy Optical Interface Rates and
Formats Specification, or ANSI draft standard T1.105-1988,  ECSA TIX1.2
Working Group s developing this standard, slso known ag the synchronous
eptical  network (SONET)  standard,  that  will  establish  synchronous
compatibility between optical u.'uns;x'msssmn fouipments. The building
block synchronous transport-signal level 1 (S8TS-1) is at a rate of 51.840
Mbfs  with an  eptical-carrter level © (QC-1) optical counterpart also  at
SL.E40 Mbfs.  This standard is to be consist with the work of the CCITT on
network-node  dnterface (NN wsing  svopchronous multiplexing

technigues.

£y TIXUBT-128RY, American Natonal Standard for Telecommuni-
cations  Digital Hierarchy Optical Interface Specifications: Single Mode
This standard describes the performance characteristics of the single-mode
interface o be used with SONET and provides references to other standards
that  define component performeance and  "joint”  engineering  methodo-
Iogies.  It, alomg with EIA decument TSHDIO, forms seme key standards for

fiber transmission-svstems design.

(41 TIMIL.2/MR7-037RZ, Functional Reguirements for  Optical

Terminating  BEguipment.
(o) TIXIARTTOIR2, proposed deaft on Digital Hierarchy Formats,

Flectronic Indusivies Association {EIA)

The EIA contains the following subcommitiee organiza-tions:
F-2 Optical Communications Sysfems

F(O-2.5  Ogptical Fiber Telecom Systems
FO-2.2 Fiber Optics LAN

FO-2.3  Hiter and Wander

F-2.5  Cable Plant Instaliation
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FO-6 Fiber Optics

F-6.1
FO-6.2
FOR63
Fi-6.4
FO-6.6
FO-6.7

The EIA

has

(FOTP) and standards.

Field Tooling and Test
Terminology Definttion and Symbology

Interconnection Devices

Test Methods and Iostrumentalion

Ciptical Fibers and Materials

Fiber Optics Cables

initial work om over 170 fiber-optic test

(her key EIA documents on hiber eptics include.

R&-440G-1978
R5-45%,-459

RE-472.-1985
ATEIAKRG-86
4TIR-XXO-H6

Connector Terminology
Stamdards Tor Fiber Classes and Materials

Generic Spec, Cables
Cables for Ouiside Aevial Use

Cables for Underground and Burial Use

proc edures

some of the key test procodures are Hsted in Table AL

4730 K RO-8E
FTIDKEGHE

{Cahles

RE-475-1986 Generie Spec,
R&-492-1987 Generic
RE-509-1984 Generic

BH-515-19846 Generic

for Indoor Use

Cables for Ouside Plant Use

Connestors

Spec, Optical Waveguide
Spec, Fiber Optic Terminal Devices

Spee, Fiher and Cable Splices

TsR.20 Single Mode Fiber Optic System Transmission Design
TABLE A Bla RE455.XNX FIBER-GPTIC TEST PROCEDURES
Provedure
number
FOITP-XKK Component type Test  description
i Connectors Cable flex test
2 AN devices impact test measurement
3 Contunectors Temperature  cycling
4 Convecticomponent  Temperature  life
5 Connectors Humadity test
& Connoctors Cable retention test
i1 Connootors Vibration test procedure
12 Connectors Fluid immersion
13 Al devices Visnal and mechanical inspection
14 Al devices Shock test
15 Al dovices Altitude  immersicn
e Components Salt spray
i7 Cable assemblies Maintepance aging
1% Component/assembly  Acceleration  testing
Ay Crntical Dintreal-transmitrance chanoe



TABLE A

feonid)

- ¥ -

Frocedure
number

FOTP XXX Componem type Test description
22 System Ambient-light  susceptibility
23 Component  seals Air-leakage testing
25 Cable assemblies Impact  testing
26 Cable Crush  resisiange
27 Fibers Cratside-Diameter  measurement
28 Fihers Tensite fatlure point
25 Fiber Rafractive index  profile, fransverse method
A0 Mualtimode  fiber Bandwidth  measuvroment, frequency-domain
method
BN Fiber Tenstle proof test method
32 Svstem Fiber-optic  circuit  discontinuities
43 Cable Tensile loading and bending
3% Cable Tensite Ioading and bending
A4 Connector Insertion-loss  test
3! Connegtor Frust {(fise-sand) test
L] Cable assembly Twist test
3% Cable Bend test, low and high temperaiures
9 Wicking  test
40 ‘ : Flutd  immersion
41 Cable LB, ssive-loading  resistance
42 Components Optical crosstalk
43 Output  pear-field  radiation  pattern
44 Fibers Refractive index profile, refracted ray  method
45 Frbers Fiber geometry, migroscope  method
4% Long G fibers Spectral-attennation  measurements
a7 Fibers Cuipur far-field  radiation patiern
a8 Fibers On-fine diameter measurcment
4% Components Muctear radiation effects measurement method
54 Gl fiber Light lavnch {for attenuation measurement
51 Multimode fiber Pulse-digtortion  measurements
52 Fibers Temperature dependent  of  attenuation
53 L.ong fiber Attenuation by substitution  method
54 Fiber Bapdwidth, mode scrambler  reguirements
A3 Fibers Coating  geomelry measurement
56 Fibars Fungus  resistance
57 Fibers End preparation and examination
58 Gl fiber Core-diameter  moeasurement
s Fiberfeable OTDR  attenuation  measurement
6 Fiber Length by time-of -flight measurement
£ 1 Components Nuclear thermal-blast  resistance
Fiber Muacrobend  attenuation

Fiber
Fiber
Fiber
Costed  Tiber
Fibar
Fibers
Fibrers
Components
Components
Fibers
Fibers
Fibers

Torsion test

Flexure test

Abrasion resistance  of buffer costings
Seil-sricking  (nlocking) test
Microbending

Muax and min use temperature
Advanced  aging
Temperatare s
Temperature cycling  effects
Temperature and humidity  cyeling
Mumidity testing

Fluid-immersion  tost




TABLE A
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Procedure
number

FOTP-XXE Component type Test description
T8 SM fiber Spectral  attenuvation, cuthback method
80 SM fiber Cuttoff  wavelength by trapsmitted power
51 Filled cable Compound flow {drip) test
B2 Filied cable Fluid-penetration  test
£3 Cable to connector Axial compressive losding
g4 Cable Jacket self-adhesion {(block) test
85 Cable Twist test
B6 Cable Facket-shrinkage  test
87 Cabile Knot test
58 Cable Bend test
89 Cable Jacket c¢longation and tepsile strength
91 Cable Twist and bend
24 Cable Stuffing-tube compression
95 Fiberfcable Absolute optical-power  test
G6 Cable Storage temperature gnd  humidity
Gy Cabie Freezing  test
G% Cable Cias-flame  test
106 Gas blocking cable Gins-leakage  ies
101 {abie Accelerated  oxygen aging
02 Cuable Water-presssure  oycling
103 Bufferad fiber Bend test
1G4 Cable Cyolic flexing test
107 Terminal Retuin  Joss
(a9 Reference-point femperatare
1HG Transmitter Tyvpe verification
b1l Receiver Tyvpe verification
112 Power supply Current
1313 Drigital  terminal Ceneral measurement reguirements
114 Terminal Drata-irnput  current
LES Terminal Control-input  current/voliage
116 Terminal Data-output  voltages
117 Transmitter Cptical outpul power
(L System Output propagation  delay
119 Receiver Sensitivity and dynamic range
[t Transmitter Optical output power
12t System Ouiput propagation delay
122 Receiver Responsivity and rms noise voltage
123 Receiver Cutput voltage and switching times
124 Detector Dark  currents
£25 Detector Numerica! aperture
126 Source Maodalation index
166 Cable Temperature shock test
161 Cable Temperature  cyeling
162 Cable Temperature/huomidity  cyecling
163 Cable Fangns resistance
164 SM fiber Mode field diameter, far-field scan
1635 SM fiber Mode field diameter, near-field scan
Ta6 S fiber Muode field diameter, fransverse offset
167 SM fiber Mode field diameter, far-field variable aperiure
168 Fiber Chromatic  dispersion, spectrat group  delay
1649 Fiber Chromatic dispersion, phase shift
174 SM fiber Cutoff wavelength by transmitied power
171 Shert  fiber ]

Attenuation by substitution method
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TABLE A (contd}

Procedure

number

FOTP-XEE Componest type Test description
173 Firewall connector Flame resisiance
174 SM fiber Mode filed diameter, far-field knife edge scan
i75 Fiber Chromatic  dispersion, differential phase shift
176 Fiber Geometry  measurement by Grey-seple  analysis
174 Fiber Inspect cleaved ends by inter-ferometry

Institute of Elecirical and FEleetropic Engineers (IEEE)

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

include

AMSIIEEE STD 106-1084  IEEE Standard Dictionary of Electrical and
Electronic Terms

IEFE 812.71984 Definition of Terms Relating to Fiber Optics

International Eleciro-Technical Commission {(JEC)

The IEC has established the TC46 technical subocommittee on wire and
cables, the SC40E subcommittes on fiber optics, and the following working

ETOUpRS:

WOO Terminology
WG Fiber and Cable
WGZ Connectors

WGI Safety

The TEC has produced the following key documents:

IEC/SC 46E {COne Optical Fibers Measurements Dimen-
angd TBEC/SC 461 (sec)6b sional Tests Sections One and Two
TBECYISC 46E (SEOHSS CGeneric  Spec, Connectors

IECASC 86BLC0OY 15 Reviston 1o Generic Spec for Connectors

Regarding Climatic Environmental Tests
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TBEC/SC 868 (OO 16,17 Generic Spec for Fiber Optic Branching

Devices: Insertion Loss and Return Loss

[EC 693 Dimensions of Optical Fibers

IEC 7931 Generic Spec, Optical Fibers

EC 7941 Generie Spec, Optical Fiber Cables

B 874-1-1986 Generie Spec, Connectors

TEL B75-1-1986 Generic Spec, Branching Devices

IEC &75.2-1986 Generic Spec, Branching Devices, Star Coupler
IEC 876-1-1986 Generic Spee, Fiber Optic Switches

Consultative Commitiee in International TFelegraphy and Telephon?
{(COITT, Geneva)l,

Under the CCITT, Subgroup 5G XV and others are developing [iber-opti
fransmission  standards. Subgroup SG XVIID is  developing broadband  ISDR

standards.  Key Documents include:

Rec G651 Bumdardization of Fiber Physical Parameters

Rec G652 Characteristics of Single Mode Fiber Optics Cable

Society of Awtomotive Engineers (S5AE)

It was the SAPR that began some of the earlest work on military fiber-opti

standards,  Some early activity includes

SAE A-2H Subcommittes: Wire and Cable Standards; developed DOD-STD-1678
and DOD-C-R58045,

SAE AZ-K Subcommitiee: developed the fiber-optics version of the MIL-

STD-155% data bus standard (MIL-8TD-1773).
The SAE has two standards committees working on the fiber-optic data bus

AS-2 Committee: High Speed Duta Bus standards AS 40742 High Speed
Ring Bus (HSREY, Tr-Service JEAWG commiitee.

AS 40741 Linear Token Passing Multiples Dats Bus

AS-3 Commitlee: DOD-STD-1773 Development and Enkancement STANAG
EOEEY SBRTATTEYY Deaecdard Oiaeeeyed
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Brepartment of Defense (DOIH

Standards  activity is  within  the Defense  Materials  Specifications  and
Standards Office (DM580) of the Office of the WUndersecvetary of Defence for
Research and Engineering. There exist Departmemial Standards Offices (DEPSO) for
parts in the Defense Logistics Agency (DLAY and for systems separately in the
Army, Navy, and Air Force. For the Army, the assignes activity is the Army CECOM
at It Mon-mouth, New Jersey. TFor standard parts, the assignee activity for DLA is
the Defenze Hlectronics Supply Center (DESCY in Davien, Ohio.  These groups work
with  varicus  DOD siandards  working  groups  and  industry  committees  and
coordinate thelr activities with the standards and specifications test and evalnation
activities  within  the Tri-Service Fiber Optic Coordinating  Structure {TSFOCE).
TSFOCS 05 the R & D arm of the Office of the Undersecretary of Defonse for R & D
Within the DESC, Federal Stock Group 60 has been estahiished to cover fiber-optic
materials, components assemblies, and accessories.  Some key DOD  publications

include

DOD-STD-1678 Fiber Optic Test Methods

POD-C-85045 Fiber Optic Cable Standard

F5C 6675 Test Egquipment

MIL-STD-1773 Fiber Optics Mechanization and  Afrcraft Internal Time

Bivision Command/ Response Muliples Data Baz System
MIL-5Ti3-188-111  Suvbsystem and Bogineering Standards for Common Long
Havl/Tactical Fiber Optics Communications
MIL-5TI-1863 Standards  for Mechanical Interfaces
MIL-HDBK-141 Fiber Optic Design Practices





