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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DISCRETE SEMICONDUCTOR DEVICES
AND INTEGRATED CIRCUITS -

Part 5-2: Optoelectronic devices —
Essential ratings and characteristics

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organizatig
all national electrotechnical committees (IEC National Committees).
international co-operation on all questions concerning standardization in
this end and in addition to other activities
Technical Reports

4) In order to promote |nterna ional i i ionak Committees undertake to apply IEC Publications
transparently to the ma BN ational and regional publications. Any divergence
between any IEC Public 2 e cogresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does @ i corifformity. Independent certification bodies provide conformity

assessment servic&s Aand ss to IEC marks of conformity. IEC is not responsible for any

services carried ou i o ifte@tidn bodies.

6) All users should eqsurg that the efatest edition of this publication
7) No liability a C directors, employees, servants or agents including individual experts and
members of \{s techn } and IEC National Committees for any personal injury, property damage or

other da tsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arlsj publication, use of, or reliance upon, this IEC Publication or any other IEC

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60747-5-2 has been prepared by subcommittee 47C:
Optoelectronic, display and imaging devices, of IEC technical committee 47: Semiconductor
devices.

This consolidated version of IEC 60747-5-2 consists of the first edition (1997) [documents
47C/173/FDIS and 47C/186/RVD] and its amendment 1 (2002) [documents 47E/209/FDIS and
47E/214/RVD].

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 1.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.
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It should be read jointly with IEC 60747-1, IEC 62007-1 and IEC 62007-2.

Annex A is for information only.

Annex B forms an integral part of this standard.

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the maintenance result date indicated on the IEC web site under
"http://webstore.iec.ch" in the data related to the specific publication. At this date,
the publication will be

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

@%
S
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INTRODUCTION

This part of IEC 60747 provides basic information on semiconductors:
— terminology,

— letter symbols,

— essential ratings and characteristics,

— measuring methods,

— acceptance and reliability.

@%
S


https://standards.iteh.ai/catalog/standards/iec/cc3f78cf-d6c2-4435-82c9-b77b6c43dba7/iec-60747-5-2-1997

60747-5-2 © IEC:1997+A1:2002 -7 -

DISCRETE SEMICONDUCTOR DEVICES
AND INTEGRATED CIRCUITS -

Part 5-2: Optoelectronic devices —
Essential ratings and characteristics

1 Scope

This part of IEC 60747 gives the essential ratings and characterigtcs of\he following
categories or subcategories of optoelectronic devices which are not inténdedtq be\ysed in the
field of fibre optic systems or subsystems:

Semiconductor photoemitters, including:
. light-emitting diodes (LEDs);

. infrared-emitting diodes (IREDs);

. laser diodes.

Semiconductor photoelectric detectors, includj

. photodiodes;
. phototransistors.

Semiconductor photosensitive device

internal operation, including:

IEC 60068-2-2:1974Environmental testing — Part 2: Tests — Tests B: Dry heat

IEC 60068-2-3:1969, Environmental testing — Part 2: Tests — Test Ca: Damp heat, steady state
IEC 60068-2-6:1995, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-14:1984, Environmental testing — Part 2: Tests — Test N: Change of temperature
IEC 60068-2-17: 1994, Environmental testing — Part 2: Tests — Test Q: Sealing

IEC 60068-2-27:1987, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock

IEC 60068-2-30:1980, Environmental testing — Part 2: Tests — Test Db and guidance: Damp
heat, cyclic (12 + 12-hour cycle)

IEC 60112:1979, Method for determining the comparative and the proof tracking indices of solid
insulating materials under moist conditions
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IEC 60216-1:1990, Guide for the determination of thermal endurance properties of electrical
insulating materials — Part 1: General guidelines for ageing procedures and evaluation of test
results

IEC 60216-2:1990, Guide for the determination of thermal endurance properties of electrical
insulating materials — Part 2: Choice of test criteria

IEC 60306-1:1969, Measurement of photosensitive devices — Part 1: Basic recommendations

IEC 60664-1:1992, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60672-2:1980, Specification for ceramic and glass insulating materials — Part 2: Methods
of test

IEC 60695-2-2:1991, Fire hazard testing — Part 2: Test methods — Sect#

IEC 60747-5-1:1997, Discrete semiconductor devices and int
Optoelectronic devices — General

g >

IEC 60747-5-3:1997, Discrete semiconductor devices
Optoelectronic devices — Measuring methods

cuits — Part 5-3:

3 Light-emitting diodes
(excluding devices for fibre opti

3.1 Type

3.4

3.4.3 Terminal ideptification and indication of any connection between a terminal and the
case.

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

3.5.1 Minimum and maximum storage temperatures (Tstg)'
3.5.2 Minimum and maximum operating ambient or case temperature (T,,,p OF Tcgse)-

3.5.3 Maximum reverse voltage (VR).

NOTE Not applicable to dual-diode devices connected anode-to-cathode and cathode-to-anode.

3.5.4 Maximum continuous forward current (/) at an ambient or case temperature of 25 °C
and derating curve or derating factor.
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3.5.5 Where appropriate, maximum peak forward current (/gy) at an ambient or case
temperature of 25 °C, under specified pulse conditions.

3.6 Electrical characteristics

For multiple diodes, the characteristics should be given for each diode. For special
applications, additional characteristics may be required.

e Conditions at .
Ref. Characteristics Tarp OF Tonco = 25 °C, Notes Symbols Requirements
unless otherwise stated
3.6.1 Forward voltage Ir specified (d.c. or pulse) Ve Max.
3.6.2 Reverse current VR specified 1 / Max.
3.6.3 Luminous intensity along Ir specified (d.c. or pulse) 2,3 in.
the defined mechanical
axis
3.6.4 Peak emission Ir specified (d.c. or pulse) Max.
wavelength
3.6.5 Spectral radiation Half value of peak Max.
bandwidth emission, with /g as
(where appropriate) specified in 3.6.4
3.6.6 Switching times Max.
(where appropriate) O
3.6.7 Half-intensity angle Max.
(where appropriate)
NOTE 1 Not applicable to dual-diode deviceg connected™anode-to>cathode and cathode-to-anode.
NOTE 2 If the included sol|d apgle over whick the |ty ism red is not negligible, it should be specified.
NOTE 3 For diodes mtende in muIt|- i e arra aximum luminous intensity is also required.

A diagram graphica

expressing typical luminous intensity versus wavelength.

3.7.3 Mechanical information

Mounting and soldering conditions, where appropriate.

4 Infrared-emitting diodes
(excluding devices for fibre optic systems or subsystems)

4.1 Type

Ambient-rated or case-rated infrared-emitting diode.

4.2 Semiconductor material

Gallium arsenide, etc.
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4.3 Details of outline and encapsulation

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

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

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

4.4.1 Minimum and maximum storage temperature (Tstg)'
4.4.2 Minimum and maximum operating ambient or case tempera
4.4.3 Maximum reverse voltage (VR).

4.4.4 Maximum continuous forward current (/g) at an ambignt™® perature of 25 °C
and derating curve or derating factor.

4.4.5 Where appropriate, maximum peak forwa ) at an ambient or case
temperature of 25 °C, under specifie se co

4.5 Electrical characteristics

For special applications, additional characteristics beé required.

Ref. Characteristics Notes Symbols Requirements

nless otherwise stated

4.5.1 Forward v%{a/g% & Ie %cif%sk(&{ or pulse) Ve Max.
4.5.2 | Reverse cur}e\& \M@@M I Max.

4.5.3 Radiant power oqut spegified (d.c. or pulse) 1 0 Min.
radiany/intensity )
definéd me ic le Min.

4.5.4 eak emisst n\ Ir specified (d.c. or pulse) Ay Min. Max.
vele hw\\

A
4.5.5 Spectral_radiati Half-value of peak AL Max.
bandwidthwher emission, with /g as
appropriate) specified in 4.5.4
4.5.6 Switching times (where Max.

appropriate)

4.5.7 Half-intensity angle Max.
(where appropriate)

4.5.8 Capacitance (where Max.
appropriate)

NOTE 1 If the included solid angle over which the intensity is measured is not negligible, it should be specified.
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4.6 Supplementary information
4.6.1 Radiation diagram
A diagram graphically expressing typical radiant power output or radiant intensity versus

angle with respect to the defined mechanical axis, and using either polar or rectangular
coordinates.

4.6.2 Spectral diagram (where appropriate)

A diagram graphically expressing typical radiant power output or radiant intensity versus
wavelength.

4.6.3 Mechanical information

Mounting and soldering conditions, where appropriate.

5 Photodiodes
(excluding devices for fibre optic systems or subsy

51 Type

Ambient-rated or case-rated photodiode intende II-@Sna and switching applications.

5.2 Semiconductor material

Silicon, etc.

53 Details of outline &

e maximum system) over the operating temperature range,

5.4.1 Minimum~and maximum storage temperatures (Tstg)'

5.4.2 Minimum and maximum operating ambient or case temperature (T4, OF T;age)-
5.4.3 Maximum reverse voltage (VR).

5.4.4 Where appropriate:

— maximum total power dissipation (P;,;) up to ambient or case temperature of 25 °C, and
— derating factor above 25 °C (K,) or derating curve.
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5.5 Electrical characteristics

e Conditions at .
Ref. Characteristics Tamp OF Teace = 25 °C, Notes Symbols Requirements

unless otherwise stated

5.5.1 Reverse current under Vr specified 1 IrH) OF Ir(e) Min.
irradiation E, or E, specified
5.5.2 Dark current Vg specified, E, = 0 Ir Max.
5.5.3 Dark current Vg specified, E, = 0 Ir Max.
at a specified high
temperature of T, or
Tc.ase Specified (\
5.5.4 Where appropriate, VR specified, Eg N Mi
spectral sensitivity specified, at a short (

wavelength A, specified
and at a longer
wavelength A, specified

5.5.5 Switching times (where Specified circuit
appropriate):
rise time and specified value of Vg, Max.
fall time E, or E, specified Max.

or: Specified circuit

turn-on time and specified.value of Uy, ton Max.
turn-off time E, or E¢'specifie tost Max.

NOTE 1 lllumination by standard illuminant according to IEC GOWitted from a filament tungsten lamp
with a colour temperature T = 2 855,6 K or with iation_fr a defined nochromatic source.

5.6 Supplementary inf6

5.6.1 Diagram of t

5.6.2 Typica

Ambient-rated or
applications.

ase-rated phototransistor intended for small-signal and switching

6.2 Semiconductor material

Silicon, etc.

6.3 Polarity
NPN/PNP.

6.4 Details of outline and encapsulation

6.4.1 |EC and/or national reference number of the outline drawing.

6.4.2 Method of encapsulation: glass/metal/plastic/other.
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