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International Electrotechnical Commission (IEC) is a worldwide organization for standardization con
national electrotechnical committees (IEC National Committees). The object of IEC rfisto {

this| end and in addition to other activities, IEC publishes International Standards, Technjical Specifi

prising
romote

iglds. To

ations,

Ted] nical Reports PuincIy Available Specifications (PAS) and Guides (hereafter referred to as “IEC

e subject dealt with may participate in this preparatory work International, | )governmental ar
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates

agregement between the two organizations.

The| formal decisions or agreements of IEC on technical matters express, as.nearly as possible, an inter
conpensus of opinion on the relevant subjects since each technical ‘€opmittee has representation f
intefested IEC National Committees.

IEC| Publications have the form of recommendations for international use and are accepted by IEC N
Committees in that sense. While all reasonable efforts are mdde“to ensure that the technical content
Publications is accurate, IEC cannot be held responsible {forvthe way in which they are used or
mis|nterpretation by any end user.

In grder to promote international uniformity, IEC National Committees undertake to apply IEC Publ
transparently to the maximum extent possible in their national and regional publications. Any divé
betyween any IEC Publication and the corresponding‘national or regional publication shall be clearly indi
the Jatter.

IEC] itself does not provide any attestation ofdconformity. Independent certification bodies provide co
asspssment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible
seryices carried out by independent certification bodies.

Al

No |iability shall attach to IEC or its directors, employees, servants or agents including individual exp¢g
merhbers of its technical committees and IEC National Committees for any personal injury, property dan
othgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feg
expenses arising out of.the publication, use of, or reliance upon, this IEC Publication or any oth
Publications.

sers should ensure that they haye'the latest edition of this publication.

Attgntion is drawn to the Normative references cited in this publication. Use of the referenced publica
indispensable for.the correct application of this publication.

Attdntion is dfawn to the possibility that some of the elements of this IEC Publication may be the su
patgnt rights\ FEC shall not be held responsible for identifying any or all such patent rights.
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The text of this International Standard is based on the following documents:

CDV Report on voting
86A/1806/CDV 86A/1840/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 60794 series, published under the general title Optical fibre cables,
can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indi¢ates
that [it contains colours which are considered to be useful for the cdrrect
understanding of its contents. Users should therefore print\this document using a
colour printer.
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OPTICAL FIBRE CABLES -

Part 1-31: Generic specification —
Optical cable elements — Optical fibre ribbon

1 Scope

This
Requi
teleco
fibre
specifi

2 N

bons.

rements which are described in this part apply to optical fibre ribbon cables for use with

mmunication equipment and devices employing similar techniques, in particular
cables in IEC 60794-2 for indoor use and in IEC 60794-3 for outdoor, use. De
cations for each application are given in IEC 60794-2 and IEC 60794-3!

prmative references

The f

llowing documents are referred to in the text in such a way'that some or all o

content constitutes requirements of this document. For dated references, only the 4
cited applies. For undated references, the latest edition of the referenced document (inc
any amendments) applies.

IEC 6

IEC 6
categ

IEC 6
class

IEC 6

IEC 6
test p

IEC 6

IEC 6

D304, Standard colours for insulation for low-frequéncy cables and wires

D793-2-10, Optical fibres — Part 2-10: Product specifications — Sectional specificat
bry A1 multimode fibres

D793-2-50, Optical fibres — Part 2-50: Product specifications — Sectional specificat
B single-mode fibres

D794-1-1, Optical fibre cables — Part 1-1: Generic specification — General

D794-1-23, Optical fibre cables — Part 1-23: Generic specification — Basic optical
ocedures — Cable~element test methods

D794-2, Opticalfibre cables — Part 2: Indoor cables — Sectional specification

D794-3\Optical fibre cables — Part 3: Outdoor cables — Sectional specification

ptical
tailed

f their
dition
uding

on for

on for

cable

3 T

ofiniti bol | abbroviated

For the purposes of this document, the terms, definitions, symbols and abbreviated terms

given

in IEC 60794-1-1 apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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4 Requirements

4.1

General

2018

Optical fibre ribbons are optical fibres which can be assembled in a composite linear array.

Fibres shall be arranged in parallel and formed into ribbons of typically four, six, eight, twelve,
sixteen, twenty-four or thirty-six fibres each according to user requirements, and shall be

capab

le of mass splicing.

Some parameters shall be measured in the ribbon since the corresponding tests on the

prima
param

4.2
421

Ribbo
Edge-
afford
struct

Figurg
predo

partia
longit

The e¢dge-bonded and encapsulated ribbons are predominantly rigid in the trans

direct
and a

bondiIg agent extends well beyond the extreme sufface of any fibre. Figure 3 illustrat
I

y coated fibre or finished cable are not sufficient for complete characterization,
eters are identified below.

Construction
Ribbon structure

N structures are typically designated as edge-bonded, encapsulated or partially-bg

bonded and encapsulated structures are differentiated by,the amount of bu

bd to the fibres by the bonding agent. The partially-bonded ribbon may be of
ire but with the buffer applied periodically.

minantly between the fibres. Figure 2 illustrates the*encapsulated structure in whi

y-bonded structure in which neighbouring fibres are fixed together periodically
dinal direction.

on. The partially-bonded structure @nables the optical fibre ribbon to be rolled up
ccommodated very tightly in cables.

or

hese

nded.
fering
either

1 illustrates the edge-bonded structure in which® the bonding agent is applied

ch the
s the
in the

verse
easily

(I I X))

IEC

Figure 1 — Cross-section of a typical edge-bonded ribbon (thinner ribbon)
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4.2.2

Categ
single
Diamg
ribbon

NOTE
custom
addition]

4.3

Unles
struct

Figure 2 — Cross-section of a typical encapsulated ribbon (thicker ribbonj)

Not bonded

Bonded

IEC
Figure 3 — Overview of a typical partially-bonded ribbon

Optical fibres

tmode optical fibres which i/meet the requirements of IEC 60793-2-50 shall be
ter over the fibre coating(is typically 250 um. Other fibres may be used to cor
s meeting the intent of thjs specification.

Dimensions for ribbens with fibre coatings other than the typical 250 um can be established betw
er and supplier. There/exist alternative coating diameters (such as 200 um) which can be used and
al considerations ‘with respect to connectivity and tools.

Dimensions

5 otherwise specified in the detail specification, the maximum dimensions ar

each diméension are defined in IEC 60794-1-23 and illustrated in Figure 4. |

bry A1 multimode fibres whichcmeet the requirements of IEC 60793-2-10 or Category B

used.
struct

ben the
require

d the
pns of

iral, geometry of optical fibre ribbons shall be as shown in Table 1. The definiti
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Table 1 - Maximum dimensions of optical fibre ribbons for
a typical 250 um coating fibre

Number Width Height
of fibres* Extreme fibres Planarity
w h b )4
um pum pum um
4 1220 360 786 50
6 1648 360 1310 50
8 2 .300Q¢ 380 1.834 50
12 3 400 380 2 882 75
16 4 400 380 Per 8-fibre unit? Per(8-fibre (nitP
24 6 500 380 Per 12-fibre unit® Rer12-fibre LinitP
324 4 400 ffs © Per 8-fibre unit® Per 8-fibre ynit®
36 9 800 380 Per 12-fibre unit9 Per 12-fibre linitP

If the fFibbon has flexibility, for example in the case of having a partially-bonded gonfiguration, the dimensipns of
the ribbon should be measured under the condition of which tested ribbon is‘aligned to be a coplanaf. The
example of a typical partially-bonded ribbon is illustrated in Figure 3.

2 Dimensions for other ribbons with fibre counts not listed above should be established between the cudtomer
and supplier.

b Pdgr unit values are measured with the ribbon separated into the~iitended sub-units.
¢ Maximum width shall be 2 300 in case the 8-fibre ribbon canbe separated into two four-fibre sub-units.
d A thirty-two-fibre ribbon consists of two layers of sixteen-fibre ribbons.

¢ ffg= for further specification.
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The dimensions and structural geometry can be verified with a type test, described
measurement method (IEC 60794-1-23, method G2), to establish and assure

| of the rlbbon manufacturmg process. Once the process is establlshed and in o

visual
contrg

A

A
v

IEC

heter of a coloured fibre

h of that area

ht of that area

Bnce between adjacent fibres
ance between the extreme fibres

arity of the ribbon which is defined as the sum of thel absolute values of the maximum posit
imum negative vertical separation from the basis line

nents, it is acceptable for glass core/glass, ¢ladding fibres to use the edge of the cladding

ments shall be made on the same side of allfibres (e.g. top or bottom, left or right side). This is co
C 60794-1-23, method G2.

The maximum dimensions and the ‘structural geometry of optical fibre ribbons for a typical 200 pm
e currently under study.

Figure 4 — Example of cross-sectional drawing illustrating
fibre ribbon geometry (4-fibre ribbon)

ding on the_splice or the connector technique employed.

ensure

ve and

bring the precision of fibre geometric attributesand the relatively larger precision of ribbon ggeometry

for the

ments according to Table 1, and as illustrated-in Figure 4, in lieu of the fibre centres. In this cgse, the

sistent

coating

stringent requirements may be agreed between the customer and supplier, as ngeded,

as the
proper
der to

verified, for final |nspect|on purposes, with an aperture gauge (IEC 60794 1- 23 method G3)
or by the visual measurement method.

4.4

4.41

Mechanical requirements

General

Detailed specifications of an optical fibre ribbon shall be verified by application, such as
indoor and outdoor use, which are described in the sectional specifications documents for
optical cables. Optical fibre ribbon shall satisfy specifications and be tested as indicated
below.
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4.4.2 Separability of individual fibres from a ribbon
Fibre breakout capability at some level is generally required. Some ribbons of any type may

be intended to be separated into predefined units. Specific requirements for breakout and
separability shall be as specified in the detail specifications.

The ribbons shall be constructed in such a way that fibres can be separated from the ribbon
construction, into sub-units or individual optical fibres, as specified in the detail specification,
while meeting the following criteria:

o the rlbbon shall be tested for the ability to break out individual fibres using the tear

3l and

e anly colour coding of fibres shall remain sufficiently intact withinlany 25 mm segmient to
en@ble individual fibres to be distinguished from each other.

4.4.3 Ribbon stripping

The cpating of individual fibres as well as the residual ribbén bonding material shall be [easily
removable by an adequate stripping method, preferably-thermal stripping. The ribbon bgnding
mater|als and primary coating layers should be renipved as a "strip" to avoid excess$ dust
generation. The method of removal shall be agreed between the customer and supplier or
shall e defined in the detail specification.

4.4.4 Torsion

The mechanical and functional integrity~of a fibre ribbon can be verified by carrying out the
torsion test shown in IEC 60794-1-23;;method G6.

4.5 Identification of ribbon
4.51 General

Each fibre within a ribban cable shall be uniquely identifiable using some scheme of fibbon
identification and fibre’identification within a ribbon. Common schemes include ribbon ¢oding
by printed legends; ribbon positioning (tubes, slots, etc.), fibre positional colour coding, golour
coded| matrix,~and fibre colour coding within a ribbon. The scheme shall be defined fin the
detail [specification.

4.5.2 ldentification by positional identification

If positional identification is specified, the scheme may follow the scheme described below
and illustrated in Figure 5. The fibre shall be distinguishable by means of colour coding and
positioning. For example (see Figure 5):

a) a fibre ribbon has an identification coloured fibre on one side of the ribbon and a sub-
identification coloured one on the other side or has two identification coloured fibres on
one side. A sub-identification colour code can be used when the optical fibre ribbons are
larger in number than the identification colour code;

b) any colour of the identification fibre colours group is different from that of the sub-
identification fibre colours group. The side of the identification colours group corresponds
to fibre no. 1 in the ribbon;

c) the colour types and the order used for identification and sub-identification should be
agreed between the customer and the supplier. The colours of the other fibres shall be
agreed between the customer and the supplier;
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