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National foreword

This British Standard is the official English language version of EN 62007-1:2000. It
is identical with IEC 62007-1:1997 including Amendment 1:1998. It partially replaces
BS 6493-1-5:1992 and should be read jointly with BS EN 62007-2.

The UK participation in its preparation was entrusted to Technical Committee
GEL/86, Fibre optics, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed,;

— monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

From 1 January 1997, all IEC publications have the number 60000 added to the old
number. For instance, IEC 27-1 has been renumbered as IEC 60027-1. For a period
of time during the change over from one numbering system to the other,
publications may contain identifiers from both systems.

Cross-references

Attention is drawn to the fact that CEN and CENELEC Standards normally include
an annex which lists normative references to international publications with their
corresponding European publications. The British Standards which implement these
international or European publications may be found in the BSI Standards
Catalogue under the section entitled “International Standards Correspondence
Index”, or by using the “Find” facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 42, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.

This British Standard, having Amendments issued since publication
been prepared under the
direction of the Electrotechnical Amd. No. Date Comments

Sector Committee, was published
under the authority of the
Standards Committee and comes
into effect on 15 October 2000
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English version

Semiconductor optoelectronic devices for fibre optic system applications
Part 1: Essential ratings and characteristics
(IEC 62007-1:1997 + A1:1998)

Dispositifs optoélectroniques a Optoelektronische Halbleiterbauelemente
semiconducteurs pour application dans fur faseroptische Systemanwendungen
les systémes a fibres optiques Teil 1: Wesentliche Grenz- und Kennwerte
Partie 1: Valeurs limites et (IEC 62007-1:1997 + A1:1998)

caractéristiques essentielles
(CEI 62007-1:1997 + A1:1998)

This European Standard was approved by CENELEC on 2000-04-01. CENELEC members are bound to
comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references conceming such national standards may be obtained on
application to the Central Secretariat or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CENELEC member into its own language and
notified to the Central Secretariat has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Czech Republic,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, ltaly, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and United Kingdom.
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Foreword

The texts of the International Standard IEC 62007-1:1997 and its amendment 1, prepared by IEC TC 86,
Fibre optics, were submitted to the formal vote and were approved by CENELEC as EN 62007-1 on
2000-04-01 without any modification.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2001-04-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2003-04-01

Annexes designated "normative" are part of the body of the standard.
Annexes designated "informative" are given for information only.

In this standard, annex ZA is normative and annex A is informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The texts of the International Standard |IEC 62007-1:1997 and its amendment 1, were approved by
CENELEC as a European Standard without any modification.
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SEMICONDUCTOR OPTOELECTRONIC DEVICES
FOR FIBRE OPTIC SYSTEM APPLICATIONS -

Part 1: Essential ratings and characteristics

1 Scope

This part of IEC 62007 gives the essential ratings and characteristics of the following
categories of semiconductor optoelectronic devices to be used in the field of fibre optic
systems and subsystems:

semiconductor photoemitters;

semiconductor photoelectric detectors;

monolithic or hybrid integrated optoelectronic devices and their modules.

2 Normative reference

The following normative document contains provisions which, through reference in this text,
constitute provisions of this International standard. At the time of publication, the edition
indicated was valid. All normative documents are subject to revision, and parties to
agreements based on this International standard are encouraged to investigate the possibility
of applying the most recent editions of the normative document indicated below. Members of
IEC and ISO maintain registers of currently valid International Standards.

IEC 60825 (all parts), Safety of laser products

3 Terms and definitions

The terminology concerning the physical concepts, the types of devices, the general terms,
and those related to ratings and characteristics can be found in IEC 60747-5-1.

For the purpose of this International Standard, the following definitions are applicable.

3.1
avalanche photodiode (IEV 845-05-40, specialized):

a photodiode operating with a reverse bias such that the primary photocurrent undergoes
amplification within the diode

3.2
relative intensity noise RIN:

the quotient of the radiant power mean square fluctuations <ACD§> to the mean square radiant
power <Ad,>2, normalized to a frequency band of unit width
NOTE — RIN is usually expressed in dB/Hz.

RIN = 101og,, {< A >/(< o, >2*Af)}
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3.3

spectral shift AL:

the deviation of the peak-emission wavelength at a particular case temperature or a particular
forward current from its value at a specified reference case temperature or a specified
reference forward current, respectively

NOTE - The specific reference temperature is usually 25 °C.

3.4
input reflection coefficient s 4:
the quotient of the high frequency reflected voltage to the high frequency incident voltage

3.5

tracking error Eg:

the deviation of the radiant power at a particular case temperature from its value at a
specified reference case temperature

NOTE 1 — The specific reference temperature is usually 25 °C.

NOTE 2 - Specifications usually refer to the maximum deviation (absolute value) in two specified temperature
ranges below and above the specified reference case temperature.

NOTE 3 — The tracking error is usually expressed as a percentage of the radiant power at the reference case
temperature.

3.6

(diode) responsivity Rp, R (of a photodiode):

the quotient of the photocurrent lp by the radiant power ®_ at the optical port of the
photodiode

NOTE 1 — If no ambiguity is likely to occur, the shorter term and letter symbol may be used
NOTE 2 — "Photodiode" means a complete device such as:
— chip itself;

— packaged component with window or pigtail.

3.7

excess noise factor Fg:

noise resulting from the spatial and timing fluctuations of the avalanche carrier multiplication:
it is defined as the ratio of the noise power at a specified reverse bias to the amplified shot
noise of the photocurrent at a reference reverse bias

NOTE - The reference reverse voltage should be sufficiently low that no carrier multiplication takes place but
sufficiently large that the device is fully depleted and has achieved its rated speed and responsivity.

4 Light emitting diodes and infrared emitting diodes for fibre optic systems
or subsystems

4.1 Type

Ambient-rated or case-rated light-emitting or infrared-emitting diode with or without optical
fibre pigtail for fibre optic systems or subsystems.

4.2 Semiconductor material

GaAs, GaAlAs, InGaAs, InP, etc.
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4.3 Details of outline and encapsulation

4.3.1 |EC and/or national reference number of outline drawing.
4.3.2 Method of encapsulation: glass/metal/plastic/other.

4.3.3 Terminal identification and indication of any electrical connection between a terminal
and the case.

4.3.4 Characteristics of the optical port: Orientation relative to mechanical axis, position
relative to mechanical axis, area, numerical aperture.

4.3.5 For devices with pigtail: Information on the pigtail fibre, kind of protection, connector,
length.

4.3.6 Information on the heat sink of the package.

4.4 Limiting values (absolute maximum system) over the operating temperature
range,
unless otherwise stated

Ref. Characteristics Letter symbol Requirements

Min. Max.
4.4.1 Storage temperature Tstg X X
either 4.4.2.1 Ambient temperature Tamb X X
or4.4.2.2 Case temperature Tecase X X
4.4.3 Soldering temperature at maximum soldering time Tsid X

and minimum distance to case specified

4.4.4 Reverse voltage VR X
4.4.5 Continuous forward current Ie X

Derating curve or derating factor

4.4.6 Repetitive peak forward current at specified pulse IerM X
conditions (where appropriate)

Derating curve or derating factor (where
appropriate)

4.4.7 Power dissipation Piot X
Derating curve or derating factor (where
appropriate)

4.4.8 For case-rated devices: Twi) X
Virtual junction temperature (where appropriate)
4.4.9 For devices with pigtail: r X
Bend radius of pigtail (at specified distance from
the case)
4.4.10 Shock X
4.4.11 Vibration X
4.4.12 Tensile force on devices with pigtail:
4.4121 Untight structure:
— Tensile force on fibre along its axis F X
— Tensile force on cladding along its axis F X
4.4.12.2 Tight structure:
— Tensile force on pigtail along its axis F X
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Ref. Characteristics Conditions at T,,, or Toase = 25 °C | Letter Requirements
unless otherwise stated symbol Min. Max.
4.5.1 Forward voltage Ig or @, specified Ve X
4.5.2 Reverse current VR specified Ir X
4.5.3 Differential resistance I or @, specified rd X
454 Total capacitance VR, f specified Ciot X
either Relative intensity noise Ig or @ , f,, Afy specified RIN X
4.5.5.1 (where appropriate)
or Carrier-to-noise ratio (where I or @, f,, Afy, f,, m specified C/N X
4552 appropriate)
either Radiant output power Ir specified (d.c. or pulse, or both) D, X x 1
4.5.6.1
or Forward current @, specified Ie x " X
4.5.6.2
4.5.7 For devices without pigtail: Iz or @, angle ¢ specified 04/2 X
Half-intensity angle (where
appropriate)
4.5.8 For devices without pigtail: Ig or @, angle ¢ specified AO X
misalignment angle (where
appropriate)
4.5.9 Spectral radiation bandwidth Ig or @ specified AN X
either Switching times: DC current, X
4.5.10.1 |-rise time input pulse current t X
— fall time pulse width and duty cycle specified t; X
— delay times (where tacomy! X
appropriate) ta(off)
— peak emission wavelengths
or Cut-off frequency I¢ or @ specified f, X
4.5.10.2
") Where appropriate

4.6 Supplementary information

Either

4.6.1.1

radiant output power versus forward current (d.c. or pulse, as specified).

or

Typical curve or coefficient of radiant power versus temperature and typical curve of

4.6.1.2 Typical curve or coefficient of radiant intensity versus temperature and typical curve
of radiant intensity versus forward current (d.c. or pulse, as specified).

4.6.2 Typical curve or coefficient of change in peak emission wavelength versus tem-

perature.

4.6.3 Typical radiation diagram.

4.6.4 Thermal resistance, ambient-rated or case-rated.
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5 Laser module with pigtails

5.1 Type
The laser module consists of the following basic parts:

laser diode

pigtail

photodiodes

thermal sensor } where appropriate
Peltier element

5.2 Semiconductor
5.2.1 Material

laser diode e.g. GaAs, GaAlAs, InGaAsP, InP
photodiode e.g. Ge, Si, GalnAs

thermal sensor } where appropriate
Peltier element

5.2.2 Structure

Laser diode, e.g.: gain guided, index guided, distributed feedback, etc.

5.3 Details of outline and encapsulation

5.3.1 IEC and/or national reference number of the outline drawing.
5.3.2 Method of encapsulation: glass/metal/plastic/other.

5.3.3 Terminal identification and indication of any electrical connection between a terminal
and the case.

5.3.4 Information on the pigtail fibre, e.g.: type of fibre, kind of protection, connector, length.
5.3.5 Information on the heatsinking of the package.

5.4 Limiting values (absolute maximum system) over the operating temperature
range, unless otherwise stated

General conditions

5.4.1 Minimum and maximum storage temperatures (Tstg).

5.4.2 Minimum and maximum operating case temperatures (T ¢¢)-

5.4.3 Minimum and maximum operating submount temperature (Tg,;,)-

5.4.4 Maximum soldering temperature (soldering time and minimum distance to case) (Tgq).

5.4.5 Minimum bend radius of pigtail (at specified distance from the case) (r).
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5.4.6 Shock (maximum acceleration and pulse duration).
5.4.7 Vibration (maximum acceleration and frequency range).
5.4.8 Tensile force along cable axis:

5.4.8.1 Untight structure:

— Maximum tensile force on fibre (F).

— Maximum tensile force on cable (F).
5.4.8.2 Tight structure:

— Maximum tensile force on cable (F).

Laser diode

For laser module without Peltier cooler, derating curve or derating factor must be given for
one of following parameters, 5.4.10 to 5.4.13. For laser module with Peltier cooler, Tg,,
equals to 25 °C.

5.4.9 Maximum reverse voltage (VR).

5.4.10 Maximum continuous forward current (/g).

5.4.11 Maximum continuous radiant power (¢,).

5.4.12 Maximum pulsed forward current at stated frequency and pulse duration (/gp).
5.4.13 Maximum pulsed radiant power at stated frequency and pulse duration (¢ep).
Photodiode

5.4.14 Maximum reverse voltage (VR).

5.4.15 Maximum forward current (/).

Thermal sensor (where appropriate)

5.4.16.1 Maximum power dissipation (P)

or

5.4.16.2 Maximum voltage supply (V).

Thermal electric cooler (where appropriate)

5.4.17 Maximum cooler current under cooling and heating (/pg).
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5.5 Electric and optical characteristics

Full document details: BS EN 62007-1:2000

Conditions at Tg,, =25 °C
for laser with Peltier cooler,
Ref. Characteristics Tamb OF Tcase = 25 °C for laser Symbols Requirements
module without Peltier cooler
unless otherwise stated
Laser diode
5.5.1 Forward voltage Ig or @, specified Ve Max.
5.5.2 Threshold current lthy Min. Max.
5.5.3 Radiant power at threshold Ie = Ity de(TH) Max.
554 Forward current above @, specified Alg Max.
threshold (for laser module T = Tgase Max. or Ty, Max.
without Peltier cooler)
555 Differential efficacy (for laser @, or Alg specified Mg Min. Max.
module without Peltier cooler) [T = T ., max. or T, max.
5.5.6 Spectral characteristics
5.5.6.1.1 | Peak emission wavelength @, or Alg specified Ap ) Min. Max.
CW-operation
5.5.6.1.2 | Spectral radiation bandwidth @, or Alg specified Ap M Max.
FWHM CW-operation
or Mode spacing and number of @, or Alg specified nm Max.
5.5.6.1.3 | longitudinal modes CW-operation
5.5.6.1.4 | Peak emission wavelength @, or Alg specified Ap 2) Min. Max.
under modulation modulation condition specified
5.5.6.1.5 | Spectral radiation bandwidth @, or Alg specified Ap 2 Max.
under modulation modulation condition specified
and/or | Central wavelength @, or Al specified xh Min. Max.
5.5.6.2.1 CW-operation
5.5.6.2.2 | Spectral radiation ®, or Alg specified Al (rms) ! Max.
r.m.s. bandwidth
or Mode spacing and number of | @, or Al¢ specified nm Max.
5.5.6.2.3 | longitudinal modes
5.5.6.2.4 | Central wavelength under ®, or Alg specified 22 Min. Max.
modulation modulation condition specified
5.5.6.2.5 | Spectral radiation r.m.s. ®, or Alg specified Ahms 2 Max.
bandwidth under modulation modulation condition specified
5.5.7 Single spectral mode laser module under specified direct modulation
5.5.7.1 | Spectral mode width @, or Alg specified Al Max.
modulation condition specified
5.5.7.2 Side-mode suppression ratio @, or Alg specified SMS Min.
modulation condition specified
5.5.8.1 Spectral shift Algq, Algs, g1, deo Alg Max.
5.5.8.2 | Spectral shift for laser module | Tomp P or Toase ', Adg Max.
without Peltier cooler Tamb 2 OF Tease 2
5.5.9.1 Rise time, t, Max.
fall time Bias current Al or ¢, t
and/or input pulse current,
5.5.9.2 Turn-on time, width and duty cycle specified ton Max.
turn-off time tofs
5.5.10 Cut-off frequency ®, or Alg specified fe Min. Max.
5.5.11 Carrier-to-noise ratio Alg or @, Af, f,,, m and f, specified C/N Min.
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