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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DISCRETE SEMICONDUCTOR DEVICES
AND INTEGRATED CIRCUITS -

Part 5-3: Optoelectronic devices —
Measuring methods

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 60747-5-3 has been prepared by subcommittee 47C:
Optoelectronic, display and imaging devices, of IEC technical committee 47: Semiconductor
devices.

This consolidated version of IEC 60747-5-3 consists of the first edition (1997) [documents
47C/173/FDIS and 47C/186/RVD] and its amendment 1 (2002) [documents 47E/210/FDIS and
47E/215/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.

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.

@%
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DISCRETE SEMICONDUCTOR DEVICES
AND INTEGRATED CIRCUITS -

Part 5-3: Optoelectronic devices —
Measuring methods

1 Scope

This part of IEC 60747 describes the measuring methods applicable . to eptoelectronic

devices which are not intended to be used in the fibre optic systems or &

2 Normative references

a) Purpose @

To measure the luminot

The method can be
Variant 1

Variant 2

Alignment of the diode optical axis with that of the optical bench.

Variant 3

Positioning according to a reference corresponding to the type of the diode envelope and
allowing a reproducible mechanical orientation.
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b) Circuit diagram

1027191

Figure 1

c) Circuit description and requirements

G = current source
D = light-emitting diode being measured
PD = photodetector including the diaphrag

D,, D; = Diaphragms intended tg
the solid angle

d

distance between the dio

emitted by the diode. 1
diaphragm D4 in pl

The distance
diaphragm D
For pulse medsu

e) Specified conditions

— Ambient temperature and, where appropriate, the atmospheric conditions.
— Forward current in the diode and, where applicable, duration and repetition rate.
— Variant: 1, 2 or 3.

3.2 Radiant intensity of infrared-emitting diodes (/,)

a) Purpose
To measure the radiant intensity of semiconductor infrared-emitting diodes.
The method can apply to three possible measurement variants:

Variant 1

Rotation of the diode around its mechanical axis for an accurate location of the minimum

and/or maximum value.


https://standards.iteh.ai/catalog/standards/iec/968ac571-9e37-4bc8-8732-dc8f02bde179/iec-60747-5-3-1997

b)

c)

e)

-8- 60747-5-3 © IEC:1997+A1:2002

Variant 2
Alignment of the diode optical axis with that of the optical bench.
Variant 3

Positioning according to a reference corresponding to the type of the diode envelope and
allowing a reproducible mechanical orientation.

Circuit diagram
k
e~
Dy D, D
¢ @ oy <\( Q“\
| !s
77 [
CEI 102891
Figure 2
Circuit description and requirement
G = current source
D =
RM =
D2, D3 =
d =
The radiant inte ‘
wavelength-ing (for example, a thermocouple element) and the
radiometer sha a 2 i /sr at the distance d with diaphragm D, in place.
The distd 3 e ch that the solid angle viewed by the infrared source at the
diaphyagm\D , ‘ is less than 0,01 sr.
For p , the current generator shall provide current pulses of the required
amplitude; and repetition rate. The radiometer shall have a rise time sufficiently

small in compactison with the pulse duration; it shall be a peak-reading instrument.

Measurement procedure

The diode being measured is positioned according to the variant chosen.

The specified current is applied to the diode and the radiant intensity is measured on the
radiometer.

Specified conditions

— Ambient temperature and, where appropriate, the atmospheric conditions.

— Forward current in the diode and, where applicable, duration and repetition rate.

— Variant: 1, 2 or 3.
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3.3

a)

b)

c)

Peak-emission wavelength (Xp) spectral radiation bandwidth (AA)
and number of longitudinal modes (n,,)
Purpose

To measure the peak-emission wavelength and the spectral radiation bandwidth of emitting
devices and to determine the number of longitudinal modes of laser diodes.

Circuit diagram

ke

e
B g7 " N
D
L CEI 1030191
Figure 3 — Basic culb

Circuit description and requirements
D = device being measured

nd thesBandwidth of the monochromator shall be such that the
ith adequate accuracy.

constant over the‘required range of wavelength, the recorded values should be corrected.

For measurement of the laser diode, radiant power reflected into the laser diode shall be
minimized to ensure that the spectral response is not significantly affected.

Measurement procedure

1) Peak emission wavelength and spectral radiation bandwidth of a light-emitting diode, or
an infrared-emitting diode, or a single-mode laser diode

The specified current is applied to the device being measured.

The wavelength of the monochromator is adjusted within the required range until the
maximum reading on the radiometer has been achieved. The wavelength corresponding
to this peak value is recorded. This is the peak-emission wavelength (1) (see Figure 4).
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The wavelength of the monochromator is then adjusted on either side of [Ip until the
maximum reading is halved. These two wavelengths (A; and A, on Figure 4) are
recorded. Their difference is the spectral radiation bandwidth of the infrared-emitting or
light-emitting device (see Figure 4).

Radiant power 4
100 %
50 %
0 A >
A, A \& anth
Spe@

Wi h : IEC 1031191

nction length

A current corre ing e\specified—optical power output is applied to the device

being me{;%e
The wave A the wonochromator is adjusted within the required range until the
highest of the NE

is set to a long wavelength and then adjusted progressively to
c ¢ . Record the first wavelength at which the specified percentage of
the highest regading recorded under e) 2.1) is obtained or exceeded. The
monochromatdr is set to a short wavelength and thus adjusted progressively to longer
wavelengths. Record the first wavelength at which the specified percentage of the
highest reading recorded under e) 2.1) is obtained or exceeded. The difference
between the two recorded values is the spectral radiation bandwidth of the laser diode
(AML) (see Figure 5).

2.3) Number of longitudinal modes of a multimode laser diode

The spectral radiation bandwidth as in e) 2.2) above is measured and then the number
of modes (n,,) within that bandwidth including the two modes that define the limit of the
bandwidth is counted (see Figure 5).
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100% [~— === =--------- - — -

Relative radiant
power

Specifed |- == = = ~ ~ =~ - -

[

Wavelength

7»2 IEC 1032191

AA = spectral radiation bandwidth

Figure 5

f) Specified conditions
— For LED and IRED:

e ambient or case temperature;

CEl 1039191

Figure 6
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Equipment description and requirements

G = current source

D = device being measured

L = lens system

SD = scanning photodetector with a narrow slit

LS = light source with filter or LED the emission wavelength of which is close to that of
the device being measured

BS = beam splitter

dp >> d4

Precautions to be observed

The lens system L shall be substantially achromatic over thé
encompassed by the light source LS and the device D.

avelengths

Measurement procedure

Emission source size

read.

Astigmatism

he lens system L adjusted to obtain a focused image

The light sourcé
€ e photodetector SD. Distances d4 and d, are read.

oved along the optical axis toward the device D until the emission
sourcelength alghg thedmajor axis is minimized.
l N\ th j is is minimized

The distante dj tr

The lens system™isS returned to the original position. The procedure is repeated for the minor
axis. The distance d, traversed by the lens system L is measured.

wversed by the lens system L is measured.

The difference between d5 and d,, multiplied by (1 — d4?/d,?), is the astigmatism.

Specified conditions
— Ambient, case or submount temperature.
— Direct forward current or radiant power.

— Reference axes (major and minor axes).
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