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Foreword

s and active devices, of IEC TC 86, Fibre optics, was submitted to the IEC-CENELEC parallel

The {ext of document 86C/485/FDIS, future edition 1 of IEC 61280-2-8, prepared by SC 86C, Fibre optic
ys}‘s
véte was approved by CENELEC as EN 61280-2-8 on 2003-03-01.

.
The ing dates were fixed:

— latest date by which the EN has to be implemented
at na @ evel by publication of an identical

nationa dard or by endorsement (dop) 2003-12-01
— latest date ich the national standards conflicting
with the EN Wavgsto be withdrawn (dow)  2006-03-01
Annexes designated " tive" are part of the body of the standard.
Annexes designated "in ive" are given for information only.
In this standard, annex A ative and annex B is informative.

Endorsement notice

/;.

The text of the International Standard IEC 61280-2-8:2003 was approved by CENELEC as a European
Standard without any modification.



INTERNATIONAL IEC
STANDARD 61280-2-8

First edition
2003-02

Ff%(optic communication subsystem test
pr yures — Digital systems

Part 2@:

Determifation of low BER
using Q-fagtor measurements
.

Reference number
IEC 61280-2-8:2003(E)




Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,

edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the

publication incorporating amendment 1 and the base publication incorporating
endments 1 and 2.

Fl.Cﬁpr information on IEC publications

The t@c
thus e

| content of IEC publications is kept under constant review by the IEC,
that the content reflects current technology. Information relating to

this publi , including its validity, is available in the IEC Catalogue of
publication below) in addition to new editions, amendments and corrigenda.
Information subjects under consideration and work in progress undertaken

of publications i

also available from the following:
e IEC Web Site{ iec.ch)

0

by the techni @mittee which has prepared this publication, as well as the list
s

e Catalogue of IEC ications
The on-line catalogue ol IEC web site (http://www.iec.ch/searchpub/cur_fut.htm)
enables you to search variety of criteria including text searches, technical

committees and date of publjcation. On-line information is also available on
recently issued publicatic@hdrawn and replaced publications, as well as

corrigenda. 2.

« IEC Just Published ®
This summary of recently issued ications (http://www.iec.ch/online_news/
justpub/jp_entry.htm) is also available email. Please contact the Customer

Service Centre (see below) for furthe |®1ation.

. Customer Service Centre

If you have any questions regarding this pubfication or need further assistance,
please contact the Customer Service Centre:

Email: custserv@iec.ch

Tel: +4122919 02 11 %
O@
Ve

Fax: +412291903 00

%

2

5


http://www.iec.ch/
http://www.iec.ch/searchpub/cur_fut.htm
http://www.iec.ch/online_news/justpub/jp_entry.htm
http://www.iec.ch/online_news/justpub/jp_entry.htm
mailto:custserv@iec.ch

INTERNATIONAL IEC
STANDARD 61280-2-8

First edition
2003-02

Ff%(optic communication subsystem test
pr yures — Digital systems

Part :
Determ'(?tion of low BER
using Q- 36” measurements

No part of this publication may be reproduced or utilized in any forméﬁany means, electronic or

00 IEC 2003 0O Copyright - all rights reserved

mechanical, including photocopying and microfilm, without permission in writing e publisher.
International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-121 n8ya 20, Switzerland
Telephone: +41 2291902 11 Telefax: +41 22919 03 00 E-mail: inmail@iec.ch  Web! .iyh

Commission Electrotechnique Internationale PRICE CC@ U

International Electrotechnical Commission

MexayHapofHas OnektpoTtexHuyeckas Komuceus For price, see current catalogue




-2- 61280-2-8 0 IEC:2003(E)

CONTENTS

FO}WORD .......................................................................................................................... 4
1 épe .............................................................................................................................. 5

2 ififtions and abbreviated termMS ... ... 5
2. DB INMIEIONS o e 5
2.2 VAL 0N S L. 5
3 Measure t Of IOW Dit-€rror ratios ....oveie e 6
3.1
3.2
4  Variable decisi
4.1
4.2
4.3
4.4
4.5
4.6
4.7
5 Variable optical threshold metho
5.1 OVEIVIEW o D 17
5.2 Apparatus.......ccooeiiiiiiiiiinn, A ....................................................................... 18
5.3 Itemsundertest......................... @ .................................................................... 18
5.4 Procedure for basic optical link ...... L B 18

5.5 Procedure for self-contained system & @ .. ... 19

5.6 Evaluation of results......c.cccovveennnnnn.. ®a ............................................................ 20

Annex A (normative) Calculation of error bound in the@of O e 22
Annex B (informative) Sinusoidal interference method ® ............................................... 24

BIDIOGIAPNY oo, O ........................................... 30

Figure 1 — A sample eye diagram showing patterning effects ....... /\ ..................................... 8
Figure 2 — A more accurate measurement technique using a DSO t@a ples the

noise statistics between the eye centres ..............cco LK /n ............................. 8
Figure 3 — Bit error ratio as a function of decision threshold level......... @ ........................... 10
Figure 4 — Plot of Q-factor as a function of threshold voltage ................... Q ..................... 10
Figure 5 — Set-up for the variable decision threshold method .................... 5. 12
Figure 6 — Set-up of initial threshold level (approximately at the centre of the‘é ................ 12
Figure 7 — Effect of optical bias ..........ccooiiiiiiiiiiiiii e } .............. 17
Figure 8 — Set-up for optical link or device test............coooeiiiiiiiiiiiiiiiiii @ N 19
Figure 9 — Set-up for system test ... W NG 19
Figure 10 — Extrapolation of log BER as function of bias ............cccocoviiiiiiiincinnnn, L.21
Figure B.1 — Set-up for the sinusoidal interference method by optical injection ................. &6
Figure B.2 — Set-up for the sinusoidal interference method by electrical injection .............\ 27
Figure B.3 — BER Result from the sinusoidal interference method

(data points and extrapolated lIN@) ........ ... 28

Figure B.4 — BER versus optical power for three methods ............cccccoooiiiiiiiii i, 29



61280-2-8 O IEC:2003(E) -3-

Table 1 — Mean time for the accumulation of 15 errors as a function of BER and bit rate ........ 6
Table 2 — BER as function of threshold voltage ..., 14
Tablg\3 — fias @ function of Dj..........ccccoiiiiiiii 14
Tabl — Values of linear regression CoNStants ..........oooviiiiiii i 15
Tabl /‘Mean and standard deviation...... ... 16
Table @xample of optical bias test.......oiiii 20
Table B.1 &ults for sinusoidal iNJECHION ... ....iii 26



1)

2)

3)

4)

5)

6)

—4— 61280-2-8 O IEC:2003(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC COMMUNICATION SUBSYSTEM TEST PROCEDURES -

. DIGITAL SYSTEMS -
7
@ Part 2-8: Determination of low BER
O/ using Q-factor measurements

N

; FOREWORD

The IEC (Internatio ctrotechnical Commission) is a worldwide organisation for standardisation comprising
all national electrote | committees (IEC National Committees). The object of the IEC is to promote
international co-operati all questions concerning standardisation in the electrical and electronic fields. To
this end and in addition ther activities, the IEC publishes International Standards. Their preparation is
entrusted to technical c iftees; any IEC National Committee interested in the subject dealt with may
participate in this preparatosy wark. International, governmental and non-governmental organisations liasing with
the IEC also participate in thi %aration. The IEC collaborates closely with the International Organisation for
Standardisation (ISO) in accordance with conditions determined by agreement between the two organisations.

The formal decisions or agree f the IEC on technical matters express, as nearly as possible, an
international consensus of opinion e relevant subjects since each technical committee has representation
from all interested National Committees.

The documents produced have the forcommendations for international use and are published in the form
of standards, technical specifications, fechnical reports or guides and they are accepted by the National
Committees in that sense.

In order to promote international unification National Committees undertake to apply IEC International
Standards transparently to the maximum ekt ossible in their national and regional standards. Any
divergence between the IEC Standard and thefc ?sponding national or regional standard shall be clearly

indicated in the latter. "

The IEC provides no marking procedure to indicate i proval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its rds.

Attention is drawn to the possibility that some of the ele f this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for i fying any or all such patent rights.

International Standard IEC 61280-2-8 has been prepa by subcommittee 86C: Fibre optic
systems and active devices, of IEC technical committe sibre optics.

The text of this standard is based on the following documento

.
FDIS Report on vo%

86C/485/FDIS 86C/505/RVD' &

Full information on the voting for the approval of this standard can b@und in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives,é 2.

The committee has decided that the contents of this publication will reYﬂaiAnu hanged
until 2010. At this date, the publication will be

reconfirmed:; L
withdrawn; 0

replaced by a revised edition, or

amended.
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FIBRE OPTIC COMMUNICATION SUBSYSTEM TEST PROCEDURES -
DIGITAL SYSTEMS -

" using Q-factor measurements

)\S Part 2-8: Determination of low BER

This part of IEC%} specifies two main methods for the determination of low BER values by

making accelerat asurements. These include the variable decision threshold method
(Clause 4) and the le optical threshold method (Clause 5). In addition, a third method,
the sinusoidal interfer method, is described in Annex B.

2 Definitions and ab@oted terms
L 2

2.1 Definitions {p

For the purposes of this document,@fcllowing terms and definitions apply.

211
amplified spontaneous emission /\

.

ASE ®
impairment generated in optical amplifiers !

BER
the number bits in error as a ratio of the total number of bits

2.1.2 4

bit error ratio ®§
f

21.3

intersymbol interference o
I1SI

mutual interference between symbols in a data stream, usua@aused by non-linear effects
and bandwidth limitations of the transmission path /\

(21.-1f.a4ctor Q/Q

ratio of the difference between the mean voltage of the 1 and 0 rails, the sum of their

standard deviation values 5
2.2

Abbreviations

cw Continuous wave (normally referring to a sinusoidal wave form)
DC Direct current :

DSO Digital sampling oscilloscope

DUT Device under test 0

PRBS Pseudo-random binary sequence





