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NATIONAL FOREWORD 
 
 
The adoption of the IEC Standard as a Malaysian Standard was recommended by the 
Technical Committee on Safety of Audio, Video and IT Equipment under the authority of the 
Industry Standards Committee on Electrotechnical - 2. 
 
This Malaysian Standard is identical with IEC 60107-1:1997, Methods of measurement on 
receivers for television broadcast transmissions - Part 1: General considerations - 
Measurements at radio and video frequencies, published by the International Electrotechnical 
Commission (IEC). However, for the purposes of this Malaysian Standard, the following apply: 
 

a) in the source text, "this International Standard" should read "this Malaysian Standard";  
 

b) the comma which is used as a decimal sign (if any), to read as a point;  
 

c) the basis IEC 60107-1 is printed in English and French languages. However, only the 
English version is retained for this Malaysian Standard; and 
 

d) reference to International Standards should be replaced by equivalent Malaysian 
Standards as follows: 

 

Referenced International Standards  Corresponding Malaysian Standards 
 

IEC 60065, Safety requirements for mains 
operated electronic and related apparatus 
for household and similar general use 

 MS IEC 60065, Safety requirements for 
mains operated electronic and related 
apparatus for household and similar general 
use 
 

IEC 60068-1, Environmental testing - Part 
1: General and guidance 

 MS IEC 60068-1, Environmental testing - 
Part 1: General and guidance 
 

CISPR 13, Limits and methods of 
measurement of radio interference 
characteristics of sound and television 
broadcast receivers and associated 
equipment and Amendment 3 

 MS CISPR 13, Limits and methods of 
measurement of radio interference 
characteristics of sound and television 
broadcast receivers and associated 
equipment and Amendment 3 
 

CISPR 20, Limits and methods of 
measurement of immunity characteristics 
of sound and television broadcast 
receivers and associated equipment 

 MS CISPR 20, Limits and methods of 
measurement of immunity characteristics of 
sound and television broadcast receivers 
and associated equipment 
 

Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
 
NOTE. IDT on the front cover indicates an identical standard i.e. a standard where the technical content, structure, 
wording (or is and identical translation) of a Malaysian Standard is exactly the same as in an International Standard 
or is identical in technical content and structure although it may contain the minimal editorial changes specified in 
clause 4.2 of ISO/IEC Guide 21-1. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION
_____________

METHODS OF MEASUREMENT ON RECEIVERS
FOR TELEVISION BROADCAST TRANSMISSIONS –

Part 1: General considerations –
Measurements at radio and video frequencies

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International Organization
for Standardization (ISO) in accordance with conditions determined by agreement between the two
organizations.

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

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

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

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

International Standard IEC 60107-1 has been prepared by subcommittee 100A: Multimedia
end-user equipment, of IEC technical committee 100: Audio, video and multimedia systems
and equipment.

This third edition cancels and replaces the second edition published in 1977, amendment 1
(1987) and constitutes a technical revision.

The text of this standard is based on the following documents:

FDIS Report on voting

100A/5/FDIS 100A/40/RVD

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

Annexes A and B form an integral part of this standard.

Annex C is for information only.
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0ART����'ENERAL�CONSIDERATIONS�
-EASUREMENTS�AT�RADIO�AND�VIDEO�FREQUENCIES

�� 'ENERAL

1.1 3COPE

This part of IEC 60107 deals with the standard conditions and methods of measurement on
television receivers that conform to the terrestrial broadcast television standards specified by
the ITU-R*. Such receivers may be used for direct off-air reception, reception via cabled
networks or as a monitor for prerecorded video, home movies and games among other
applications. This part does not include the measurements specific to the sound channels
which are dealt with by other parts: IEC 60107-2, 60107-3, 60107-4, and 60107-5.
Measurements for the non-broadcast signals are dealt with by IEC 60107-6.

This part of IEC 60107 deals with the determination of performance and permits the
comparison of equipment by listing the characteristics which are useful for specifications and
by laying down uniform methods of measurement for these characteristics. Performance
requirements are not specified.

This part of IEC 60107 does not deal with general safety matters, for which reference is
required to IEC 60065, or other appropriate IEC safety standards, nor with radiation and
immunity, for which reference is required to CISPR 13 and CISPR 20.

1.2 .ORMATIVE�REFERENCES

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 60107. At the time of publication, the editions indicated
were valid. All normative documents are subject to revision and the parties to agreements
based on this part of IEC 60107 are encouraged to investigate the possibility of applying the
most recent editions of the normative documents indicated below. Members of ISO and IEC
maintain registers of currently valid International Standards.

IEC 60065: 1985, 3AFETY�REQUIREMENTS�FOR�MAINS�OPERATED�ELECTRONIC�AND�RELATED�APPARATUS�FOR
HOUSEHOLD�AND�SIMILAR�GENERAL�USE
Amendment 2 (1989) which incorporates amendment 1
Amendment 3 (1992)

IEC 60068-1: 1988, %NVIRONMENTAL�TESTING� �0ART����'ENERAL�AND�GUIDANCE

IEC 60107-2: 1997, -ETHODS� OF� MEASUREMENT� ON� RECEIVERS� FOR� TELEVISION� BROADCAST
TRANSMISSIONS� � 0ART� ��� !UDIO� CHANNELS� � 'ENERAL� METHODS� AND� METHODS� FOR� MONOPHONIC
CHANNELS

IEC 60107-3: 1988, 2ECOMMENDED� METHODS� OF� MEASUREMENT� ON� RECEIVERS� FOR� TELEVISION
BROADCAST� TRANSMISSIONS� � 0ART� ��� %LECTRICAL� MEASUREMENTS� ON� MULTICHANNEL� SOUND� TELEVISION
RECEIVERS�USING�SUBCARRIER�SYSTEMS

_________

*   Former CCIR.
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�� 'ENERAL�EXPLANATION�OF�TERMS

2.1 $EFINITIONS

For the purpose of this part of IEC 60107-1, the following general definitions apply:

2.1.1 SIGNAL� STRENGTH��The signal strength is considered to be equal to the r.m.s. value of
unmodulated radiofrequency signal having the same peak envelope amplitude as that of the
modulated television signal at peak amplitude.

2.1.2 PICTURE�MODULATION�PERCENTAGE��The picture modulation percentage is expressed on a
linear scale to indicate the picture signal level at any instant where:

– 0 % picture modulation corresponds to black level;

– 100 % picture modulation corresponds to white level.

NOTE – The peak colour signal modulation can exceed these values.

2.1.3 AUDIO�MODULATION� PERCENTAGE�� The audio modulation percentage is expressed on a
linear scale. The modulation percentages to be used during measurements are described in
3.3.2.

NOTE – Audio modulation is needed when making some of the video measurements.

2.1.4 ENVELOPE�LEVEL��The envelope level is expressed on a linear scale to indicate the level
of the vision radiofrequency signal at any given instant.

2.1.5 LUMINANCE�� Luminance (L) in a given direction is the luminous intensity per unit of
projected area of any surface, as viewed for that direction.

The luminance value is expressed in candela per square metre (cd/m
2
).

2.1.6 CHROMATICITY� Property of colour stimulus defined by chromaticity coordinates (X, Y) of

the CIE 1931 standard colorimetric system or chromaticity coordinates (U′ , V′ ) of the CIE 1976
uniform chromaticity system (see IEV 845-03-34)

2.1.7 COMPOSITE� VIDEO� SIGNAL�� A composite video signal is a signal comprising the
luminance, chrominance and the complete synchronizing information. It can also include digital
data.

2.2 4YPES�OF�RECEIVERS

Television receivers are usually designed to be capable of receiving broadcast and similar
signals in a variety of ways. Examples are direct off-air reception or via a cabled network in the
VHF/UHF bands, and from satellite broadcasts in conjunction with an outdoor unit and a DBS
tuner. The signal may also include digital information, such as teletext.

For non-broadcast signals, the receiver may be used as a monitor to display prerecorded video
or home movies. The equipment providing such information may modulate the signals on an r.f.
carrier for connection to the antenna terminal, or provide baseband signals or both.
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General purpose television receivers are usually designed for all the above external signals.
They may also include a DBS tuner/decoder and decoders for data information signals. Or, the
receiver may be provided with outlets to permit use as a tuner.

The methods of measurement described in this standard take account of the various options.

2.3 0ERIPHERAL�CONNECTORS

Most receivers are provided with connectors for the interface with audio and video signals other
than those at radiofrequencies. Examples are the 21-pin connector (see IEC 60933-1 and
IEC 60933-2) and Y/C connector (see IEC 60933-5).

�� 'ENERAL�NOTES�ON�MEASUREMENT

3.1 'ENERAL�CONDITIONS

Measurements shall be made in accordance with the following conditions to ensure repeatable
results.

3.1.1 /PERATION�CONDITIONS

Unless otherwise specified in the relevant clauses, the receiver under test shall be brought
under the standard measuring conditions, as specified in 3.6.

3.1.2 4EST�ROOM

Measurements shall be carried out in a room which is not subject to external interference from
radiofrequency and low-frequency electromagnetic fields. If interference may affect the results,
the measurements shall be carried out in a screened room.

3.1.3 0RESENTATION�OF�RESULTS

The results of measurement shall be listed in a table or presented graphically. However, the
relationship between two or more quantities is often more clearly represented in a graph than in
a table.

When the results of a point-by-point measurement for an individual sample are presented as a
continuous curve in a graph, the measured points shall be clearly indicated. Extrapolated,
theoretical or other information presented, but not based on direct measurements, shall be
clearly distinguished from measured curves, for example by another style of drawing. Linear or
logarithmic scales are recommended for graphical presentation. Linear decibel scales are
equivalent to logarithmic scales.

If deviations from the recommended method are adopted, these shall be clearly stated with the
results. When known, the accuracy of measuring instruments shall also be given.

3.1.4 %NVIRONMENTAL�CONDITIONS

Measurements and mechanical checks may be carried out at any combination of temperature,
humidity, and pressure, within the following limits:
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– ambient temperature: 15 °C to 35 °C, preferably 20 °C;

– relative humidity: 25 % to 75 %;

– air pressure: 86 kPa to 106 kPa.

For equipment designed for use in vehicles, the ambient temperature limits are provisionally

5 °C to 45 °C (final values are under consideration).

If the manufacturer finds it necessary to specify climatic conditions differing from the above,
these should be chosen from IEC 60068-1 and the measurements shall be made under the
specified conditions.

The conditions mentioned above represent those under which the equipment is required to
meet its specifications. Over a wider range the equipment may operate but not meet all of its
specifications and it may be permissible to store the equipment under much more extreme
conditions. For more complete discussion of these concepts refer to IEC 60068.

3.1.5 0RECAUTIONS�DURING�MEASUREMENT

When carrying out measurements, all test conditions or operations which may lead to damage
of the receiver shall be avoided. This applies particularly to sensitive solid-state devices and
similar constructions.

If a protective cover is removed and parts that are directly connected to the mains become
accessible, the equipment shall be connected to the a.c. mains via a safety transformer whose
secondary winding is insulated in accordance with the principle of double insulation.

It shall be ascertained that the use of a safety transformer does not influence the receiver
properties to be measured. In particular, the internal impedance of the safety transformer shall
be sufficiently low for the behaviour of the receiver to be the same as when directly connected
to the mains supply.

3.1.6 0OWER�SUPPLY

The following types of power supply are considered:

– mains: any centralized a.c. or d.c. power sources;

– batteries: accumulators, primary batteries or similar sources such as solar batteries,
thermo-electric cells etc;

– a.c. adapters: alternatives to normally lower d.c. voltage power sources and appropriately
specified for the receiver.

The type, voltage and internal resistance of the power sources used during the measurements
shall be either the power source specified for the receiver or closely simulate it. Any substitute
arrangement used shall be stated with the results.

Receivers intended for use with more than one type of power supply should be measured with
each type of power supply.

NOTE – In this respect, a.c. and d.c. mains are considered different types of power supply.

Measurements of the receiver characteristics shall be carried out at the rated voltage of the
power supply. The fluctuation of the power supply voltage during the tests shall not exceed
±2 %. When a.c. mains are used, the frequency fluctuation and the harmonic components of
the power supply shall not exceed ±2 % and 5 % respectively.
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To determine the influence of variations in the supply voltages on the receiver characteristics,
supplementary measurements may be needed at overvoltages and undervoltages, these being
chosen appropriately with due regard to the manufacturer’s specifications.

3.1.7 Stabilization period

In order to ensure that when measurements begin, the receiver characteristics are not
changing significantly with time, the receiver shall be operated under standard measuring
conditions for a sufficient period to permit the characteristics to stabilize.

3.2 Test signals

3.2.1 Video test signals

Video test signals shall be electronically generated.

Waveforms of test signals and test patterns shown in this subclause are examples, other
signals with similar characteristics may be used.

The amplitude of a picture component is measured from the blanking level and expressed as
a percentage to the amplitude of the reference white level. Synchronizing tips correspond to
–40 % for NTSC system and –43 % for PAL and SECAM systems. No set-up is given in the
figures of the signal waveforms except for one of the NTSC colour bar signals, so that the
black level coincides with the blanking level. If the system for the receiver under test requires a
set-up, the black level corresponds to the blanking level plus the set-up level.

All the composite signals which are used to judge colour or background colour shall be
provided with the colour burst for the relevant system. For the SECAM system, these signals
shall be superimposed by the subcarrier applicable to the relevant colour and with the standard
amplitude.

The white reference level can be obtained from composite test patterns, (100/0/75/0) colour
bar, split-field colour bar, three vertical bar and staircase signals, which are defined in this
subclause.

Test signals for measuring general properties of pictures include patterns for testing wide
screen displays with 16:9 aspect ratio.

NOTES

1 The insertion test (ITS) signals defined by the Recommendation ITU-R BT.473-5 can be applied for testing
the luminance and chrominance channels.

2 In order to avoid excessive overshoots of the signal waveform which may occur in the television test
modulator and the receiver under test, high-frequency components of the signal beyond 6 MHz should be
attenuated by a suitable low-pass filter.

3 Figures of waveforms with subcarrier and/or burst refer mainly to NTSC and PAL; for measurements on
composite signals or luminance signals, they can be used in SECAM receivers as well.

Specific SECAM waveforms with subcarrier are indicated as such.

4 In the case of SECAM measurements, the waveforms intended for black and white measurements will be

superimposed with SECAM subcarrier at the frequency and amplitude corresponding to black and white.
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3.2.1.1 Composite test pattern signal

A composite test pattern signal comprises a combination of monochrome and colour signal
components that offer as much information as possible on the performance of the television
system. Such a pattern should include at least the following items:

– circles, and equidistant horizontal and vertical lines for linearity and colour convergence
checks;

– a marking to check the aspect ratio;

– a known brightness scale of brightness steps from five to ten for gradation checks;

– vertical and horizontal definition wedges in the centre and in the four corners of the
picture area;

– vertical bars of different widths or a wedge and horizontal blocks giving black-white and
white-black transitions for checking overshoot, reflections, and low-frequency response;

– areas at the reference white level and black level to check the maximum and minimum
brightness of the picture;

– coloured areas to check decoding operation, colour transitions and luminance/
chrominance time equalization.

An average picture level (APL) of the pattern signal should be approximately 50 %.

3.2.1.2 Colour bar signal

A colour bar signal consists of vertical bands of colours in order of descending luminance, left
to right, which are defined by the ITU-R Recommendation BT.471-1. The colour bar signal for
PAL and SECAM receivers shall be a full-field type colour bar signal consisting of (100/0/75/0)
bars. For the SECAM receivers, (30/0/30/0) bars are also required.

The colour bar signal for NTSC receivers shall be a split-field type colour bar signal consisting
of (75/0/75/0) bars or (77/7,5/77/7,5) bars, a 100 % white window and other colour windows.

The primary colour signals of the bars are shown in figure 1.

NOTE – For the nomenclature of bars, see ITU-R Recommendation BT.471-1.

The same bar arrangements can be used for wide aspect ratio pictures.

The composite colour signal of the bars shall comply with the television standard used.
Waveforms of the composite colour signals for NTSC, PAL and SECAM systems are shown in
figures 2 to 8.

3.2.1.3 Three vertical bar signal

The three vertical bar signal produces three equidistant vertical white bars on a black
background. The width of each bar is 1/6 times the nominal horizontal width (W) of the picture.
A line-time waveform of the signal is shown in figure 9. This signal has an APL of 50 % and
includes the reference white level. It is suitable for setting the output signal level and the
luminance level of white.
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For the SECAM measurements, the subcarrier with the frequency and amplitude corresponding
to black and white is superimposed on the signal.

The same bar width can be applied for the wide aspect ratio picture.

3.2.1.4 White and black cross-hatch pattern signals

The white cross-hatch pattern signal produces a white cross-hatch on a black background and
the black cross-hatch pattern signal produces a black cross-hatch on a white background.

The white cross-hatch pattern is used to measure convergence errors or registration errors of
displays and the black cross-hatch pattern is used as a scale for locating a point on the screen
and other purposes.

The cross-hatch pattern consists of equidistant horizontal and vertical lines which form
rectangular windows. Numbers of the lines are 13 and 17 for the standard aspect ratio of 4:3,
and 13 and 21 for the wide aspect ratio of 16:9, as shown in figure 10.

For colour-frame testing on luminance transients in the SECAM system, a white cross-hatch
pattern signal with the subcarrier representing neutral colour is also required. The subcarrier is
superimposed on the pattern at the standard amplitude.

3.2.1.5 Flat level, full white, full grey and full black signals

The flat level signal is a full-field flat amplitude signal, as shown in figure 11. The picture
amplitude is continuously variable from 0 % to 100 %.

The full white, full grey and full black signal are flat level signals whose amplitudes are set at
100 %, 50 % and 0 % respectively.

For the SECAM measurements, the subcarrier with the frequency and amplitude corresponding
to black and white is superimposed on the signal.

These signals are used to measure luminance and other characteristics of displays.

3.2.1.6 White window signal and wide white window signal

The white window signal produces a white rectangular window on the black background, as
shown in figure 12. The width of the window is 1/6 times the active picture height (H). The
signal amplitude of the window is variable from 10 % to 100 %.

This signal is used to measure luminance of displays.

The wide white window signal produces a white rectangular window with a width of 1/2 times
the nominal picture height and its amplitude is variable from 10 % to 100 %. This signal is not
required, if the PLUGE signal is available.

For the SECAM measurements, the subcarrier with the frequency and amplitude corresponding
to black and white is superimposed on the signal.
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The same windows can be applied for the test of wide screen displays, although the aspect
ratio of the background has to be changed.

3.2.1.7 Black and white window signal

The black and white window signal produces a white rectangular window and four black
rectangular windows on the 40 % grey background, as shown in figure 13.

The size of the windows is the same as that of the white window signal.

For the SECAM measurements, the subcarrier with the frequency and amplitude corresponding
to black and white is superimposed on the signal.

This signal is used to measure contrast of displays.

The same windows can be applied for the test of wide screen displays, although the aspect
ratio of the background has to be changed.

3.2.1.8 Line and window signal

The line and window signal consists of three vertical white lines placed at the centre and both
sides of the picture and a window placed at the upper central part, as shown in figure 14. The
background is set at the black level.

For the SECAM measurements, the subcarrier with the frequency and amplitude corresponding
to black and white is superimposed on the signal.

This signal is used to measure local picture distortion due to variation of the CRT beam
current.

This pattern can be applied for the test of wide screen displays, although the aspect ratio of the
pattern has to be changed.

3.2.1.9 Two-step signal

A line-time waveform of the signal is shown in figure 15.

For the SECAM measurements, the subcarrier with the frequency and amplitude corresponding
to black and white is superimposed on the signal.

This signal is used to measure gain- and noise-limited sensitivity.

3.2.1.10 Colour reference signal (VIR signal) (NTSC system only)

A line-time waveform of the signal is shown in figure 16.

The phase of the colour subcarrier is set to that of the colour burst.

This signal is used to assess interference with a picture caused by undesired signals.
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3.2.1.11 Composite sine-wave signal

The composite sine-wave signal consists of a variable-frequency sine-wave component
superimposed on a grey signal with a peak-to-peak amplitude of 40 %, as shown in figure 17.
The frequency of the sine-wave is variable from 100 kHz to 6 MHz and locked to the harmonics
of the line frequency.

This signal is mainly used to measure amplitude-frequency response of the luminance channel
and cross-colour measurements. In the measurements of the luminance channel at a
frequency range of colour subcarrier, the colour burst shall be switched off.

The amplitude of the sine-wave component is changed to 100 % for the measurement of
horizontal resolution.

3.2.1.12 Multiburst signal

The multiburst signal comprises six bursts of discrete frequencies from 500 kHz to the limit of
the system for which the receiver is intended. The signal starts with a four step reference with
the values 0 %, 25 %, 50 % and 75 %. The frequency bursts having a peak-to-peak value of 50
% are superimposed on a 50 % luminance level. The colour bursts are not present. The signal
waveform is shown in figure 18.

This signal is used to measure amplitude-frequency response of the luminance channel.

NOTE – Duration of the burst should be sufficiently long to contain at least four cycles.

3.2.1.13 Multipulse signal

The multipulse signal is built up of modulated 20T sine-squared pulses with high-frequency
components at various frequencies in the pass band of the television system for which the
receiver is designed, where T is the same definition as that for the 2T pulse and bar signal.
The colour bursts are not present.

The accuracy of the measurement at the lowest frequency can be improved, if a 40T pulse is
used instead of the 20T pulse. The same nomograph, as shown in figures 65 and 66 can be
applied. However, the values stated in the nomograph must be multiplied by a factor 2.

The signal waveform is shown in figure 19.

This signal is used to measure group delay response of the luminance channel.

3.2.1.14 2T pulse and bar signal

The pulse and bar signal is composed of a sine-squared pulse and a sine-squared bar. The
pulse width at the half amplitude and the rise time of the bar are equal to 2T.

(T = 0,125 µs for the 525-line systems and system N, and T = 0,100 µs for the 625-line
systems excluding system N.)
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Duration of the bar is 36/128 H for the 525-line system and 5/32 H for the 625-line system
measured at its half amplitude (H: duration of a line).

A line-time waveform of the signal is shown in figure 20.

This signal is used to measure linear waveform response of the luminance channel.

NOTE – Bar and 2T pulse included in line 17 of ITU-R ITS signals can be used as an alternative.

3.2.1.15 Horizontal bar signal

The horizontal bar signal produces a horizontal white bar, whose width is equal to one-half of
the nominal picture height on the black background, as shown in figure 21.

This signal is used to measure low-frequency square-wave response of the luminance channel.

3.2.1.16 Staircase signal and APL-variable staircase signal

Generally a staircase with five-riser is used as the test signal.

A line-time waveform of the five-riser signal is shown in figure 22a.

The APL-variable staircase signal is composed of the staircase signal of one line and flat level
signals of four lines. The average picture level of the total signal can be adjusted in a range of
10 % to 90 % by varying the amplitude of the flat level signals from 0 % to 100 %. A waveform
of the signal is shown in figure 22b.

This signal is used to measure line-time non-linearity of the luminance channel.

NOTE – For the 625-line systems, the five-riser staircase included in line 17 of the ITU-R ITS signal can be

used.

3.2.1.17 PLUGE signal

The signal arranges three narrow black vertical stripes on the left-hand side and a four-riser
grey scale bar on the right-hand side on the black background, as shown in figure 23. The
levels of the left and right stripes are set at 2 % below and 2 % above the background level
respectively. The level of the centre stripe is equal to the background level.

This signal is used to measure black level stability of the luminance channel and of the display.

NOTE – This signal is adopted by ITU-R as Recommendation BT.814-1. Detailed parameters of the signal are

described in the Recommendation. The acronym, PLUGE, was derived from Picture Line Up Generating

Equipment.

3.2.1.18 White PLUGE signal

The left-hand side of the picture is the same as the PLUGE signal, the right-hand side consists
of 100 % peak white, as shown in figure 24.
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The APL of the total picture is about 50 %.

This signal is used to measure black level stability of the luminance channel and of the display.

3.2.1.19 Colour staircase signal and APL-variable colour staircase signal

The colour staircase signal is a staircase signal on which the colour subcarrier is
superimposed at an amplitude equal to that of the colour burst, as shown in figure 25.

The APL-variable colour staircase signal is a colour staircase signal with APL variable function.

This signal is used to measure differential gain (DG) and differential phase (DP) of the
composite signal at the baseband output terminal.

NOTE – The five-riser colour staircase included in line 17 (line 330) of the ITU-R ITS signal can be used as an

alternative.

3.2.1.20 Sine-wave modulated chrominance signal

The sine-wave modulated chrominance signal is a sine-wave modulated subcarrier
superimposed on a grey level, as shown in figure 26. The frequency of the sine-wave is
variable from 20 kHz to 2 MHz.

For the NTSC and PAL systems, the colour is changeable to R-Y, B-Y and G-Y. For the
SECAM system, the colour is set to magenta and the values of R-Y and B-Y are set to 0,3 so
as to prevent clipping after low-frequency pre-emphasis in the encoder.

This signal is used to measure amplitude-frequency response of the chrominance channel.

3.2.1.21 Modulated 20T pulse and bar signals

The modulated 20T pulse and bar signal type A is a chrominance signal modulated with a 20T
pulse and a 20T bar superimposed on a black background and the modulated 20T pulse and
bar signal type B consists of a 20T pulse, a 20T bar and a 50 % Y signal, where T has the
same definition as that for the 2T pulse and bar signal. The width of the bar is the same as that
defined for the 2T pulse and bar signal. To avoid overranging in the decoder, the subcarrier in
the signal B shall represent the green or magenta.

Line-time waveforms of the signals are shown in figures 27a and 27b.

Signal A is used to measure group delay of a composite signal at the subcarrier frequency
while signal B is used to measure linear waveform response of the chrominance channel.
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NOTE – The modulated 20T pulse in line 17 of 625-line systems in the ITU-R ITS signal can be used for 20T
pulse measurements instead of signal A.

3.2.1.22 Y/C timing test signal

This signal consists of three equal height horizontal bars, as shown in figure 28a.

The upper and lower bars of the pattern consist of colour difference signals corresponding to
green and magenta on 50 % constant luminance level. The width of the coloured bars is equal
to those of the colour bar signal.

The centre bar consists of seven 2T pulses on a black background level, as shown in
figure 28b. The middle pulse coincides with the centre colour transient (0 ns). The first and the
last pulses coincide respectively with –300 ns and +300 ns, the second and the sixth ones with
–200 ns and +200 ns, and the third and the fifth ones with –100 ns and +100 ns.

The amplitude of the colour difference signals is equal to a value of ±40 % for PAL and NTSC
systems. For SECAM system, the amplitude should not exceed ±19 % so as to prevent clipping
after low-frequency pre-emphasis in the encoder.

This signal is used to measure luminance/chrominance delay inequality of decoded colour
signals.

3.2.1.23 Staircase-modulated chrominance signal

The staircase-modulated chrominance signal is a staircase-modulated subcarrier
superimposed on a flat level signal. The staircase has five-riser and the colour is changeable
to each colour of the colour bars. The amplitude of the flat level signal and the maximum
amplitude of the subcarrier are equal to the luminance and chrominance components of the
colour bar at 75 % saturation. A line-time waveform of the signal is shown in figure 29.

This signal is used to measure line-time non-linearity of the chrominance channel for NTSC
and PAL receivers.

3.2.1.24 Modulated pedestal signal

This signal consists of three modulated chrominance packets of different amplitude on a
luminance level of 50 %, as shown in figure 30. The peak-to-peak value of the packets are
20 %, 40 % and 80 % of the peak white value. To avoid overload of R, G or B values in the

colour encoder or decoder, the phase shall be in accordance with the magenta (60,68°).

This signal is used to test chrominance to luminance intermodulation of NTSC and PAL
receivers.

3.2.1.25 Single colour bar signal

The single colour bar signal produces a single vertical colour bar on the grey background. The
width of the bar is set to about one-half of the active line scan period. The colour is set to B-Y
or B.
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The phase and amplitude of the colour burst is variable and the subcarrier frequency is also
variable within ±1000 Hz of the nominal subcarrier frequency.

A line-time waveform of the signal is shown in figure 31.

This signal is used to measure errors of demodulation angles of the chrominance signal and
stability of colour synchronization in the NTSC and PAL decoders.

3.2.1.26 /FFSETCARRIER�COLOUR�BAR�SIGNAL��.43#�SYSTEM�ONLY	

The offset-carrier colour bar signal consists of 11 subcarrier bursts superimposed on the grey
level, as shown in figure 32. The subcarrier phase is continuously varied clockwise from 0° to
360° relative to the reference colour burst during the active line period and each burst is
arranged to the position at which the phase at its centre corresponds to a multiple of 30°.

This signal is used to measure errors of demodulation angles of the chrominance signal for the
NTSC system.

3.2.1.27 &OURLINE�COLOUR�DIFFERENCE�SIGNAL��0!,�SYSTEM�ONLY	

The four-line colour difference signal comprises colour difference signals of four lines
superimposed on the 50 % grey level. The picture is divided into clusters of 16 lines consisting
of four colour difference, and 12 non-colour lines, as shown in figure 33.

This signal is used to measure errors of the demodulation angles of chrominance signals for
the PAL system.

3.2.1.28 #HECKERED�PATTERN�SIGNAL

The checkered pattern comprises checkered patterns on the left and right sides and a vertical
line in the middle, as shown in figure 34. The background of the pattern is set at a 25 % grey
level. The checker consists of black and white square blocks with a width of one-ninth the
picture height.

This pattern is used to test the pulling on whites.

3.2.2 !UDIO�TEST�SIGNALS

a) 1 kHz sine-wave signal

b) Frequency variable sine-wave signal

Sine-wave signal in a frequency range of 50 Hz to 15 kHz

3.2.3 4ELETEXT�TEST�SIGNALS

Under consideration.
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Figure 1 – Primary colour bar signals (3.2.1.2)
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Figure 2 – NTSC split-field colour bar (3.2.1.2)
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NOTE – IRE is a unit used for the NTSC system.

Figure 3 – NTSC colour bar signal (75/0/75/0) (3.2.1.2)
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Figure 4 – NTSC colour bar signal (77/7,5/77/7,5) (3.2.1.2)
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Figure 5 – PAL and SECAM full-field colour bar (3.2.1.2)
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Figure 6 – PAL colour bar signal (100/0/75/0) (3.2.1.2)
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Figure 7 – SECAM colour bar signal (100/0/75/0) (3.2.1.2)
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Figure 8 – SECAM colour bar signal (30/0/30/0) (3.2.1.2)
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Figure 9 – Three vertical bar signal (3.2.1.3)
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Figure 10 – Cross-hatch signals (3.2.1.4)
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Figure 12 – White window signal (3.2.1.6)
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Figure 13 – Black and white window signal (3.2.1.7)
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Figure 14 – Line and window signal (3.2.1.8)
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Figure 15 – Two step signal (3.2.1.9)
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Figure 16 – Colour reference signal (3.2.1.10)
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Figure 17 – Composite sine-wave signal (3.2.1.11)
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Figure 18 – Multiburst signal (3.2.1.12)
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Figure 19 – Multipulse signal (3.2.1.13)
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Figure 20 – 2T pulse and bar signal (3.2.1.14)
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Figure 21 – Horizontal bar signal (3.2.1.15)
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Figure 22 – Staircase signal (3.2.1.16)



60107-1   IEC:1997 – 71 –

100 100

66   63

40   35

21   15

0     0

 line  line

525  625

%    %

+ 2 %

- 2 %

PLUGE pattern

Signal waveform IEC   151/97

Figure 23 – PLUGE signal (3.2.1.17)
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Figure 24 – White PLUGE signal (3.2.1.18)
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Figure 25 – Colour staircase signal (3.2.1.19)

50 %

0

20 %

20 %

Figure 26 – Sine-wave modulated chrominance signal (3.2.1.20)

IEC   155/97



60107-1   IEC:1997 – 77 –

27a - Signal A

27b - Signal B

%

50 %

50 %

0

100

0

50 %

IEC   156/97

IEC   157/97

Figure 27 – Modulated 20T pulse and bar signals (3.2.1.21)
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Figure 28 – Y/C timing test signal (3.2.1.22)
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Figure 29 – Staircase-modulated chrominance signal (3.2.1.23)
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Figure 30 – Modulated pedestal signal (3.2.1.24)
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Figure 31 – Single colour bar signal (3.2.1.25)
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Figure 32 – Offset-carrier colour bar signal (3.2.1.26)
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Figure 33 – Four-line colour difference signal (3.2.1.27)
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Figure 34 – Checkered pattern signal (3.2.1.28)
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3.3 Radiofrequency (r.f.) television signal

A television channel transmits a vision carrier and one or two sound carriers. In this standard,
this group of the carriers is designated as radiofrequency (r.f.) television signal.

3.3.1 Carrier levels

The level of a radiofrequency television signal shall be expressed by the level of the modulated
vision carrier in the signal.

The level of a vision carrier shall be expressed as the r.m.s. value for the peak amplitude
during the synchronization pulses for negative modulation, and the r.m.s. value at the peak of a
white reference signal for positive modulation.

Some of the measurements described in this standard require presence of modulated or
unmodulated sound carrier(s) together with a vision carrier. In such cases, the sound carrier(s)
shall be present at the power ratio(s) of the sound carrier(s) to the vision carrier defined by the
television standard for which the receiver under test is designed. The level of a sound carrier
shall be expressed as the r.m.s. value when modulation is not present.

3.3.2 Reference modulation

Definition of modulation percentage of a vision carrier shall be in accordance with the television
standard for which the receiver under test is designed.

Reference modulation percentage of a vision carrier shall be 100 % when modulated with a
white reference signal, as shown in figure 35.

If the television system provides multi-channel sound, the modulation shall be present in all the
channels.

The following modulation levels shall be used as a reference for sound carrier(s):

3.3.2.1 Monophonic channel

– Amplitude-modulated sound carrier: 54 % at 1 kHz.

– FM modulated sound carrier: 54 % at 1 kHz.

3.3.2.2 Stereophonic channel

Both the left and right channels are modulated with a single sine-wave signal with the same
polarity at the same level.

– Subcarrier systems: 30 % at 1 kHz.

– Two-carrier FM system: 54 % at 1 kHz.

– NICAM system: Full-scale minus 20 dB at 1 kHz.

3.3.2.3 Additional channel

– Subcarrier systems: 30 % at 1 kHz.
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3.3.3 Test channels

Unless otherwise specified, tests shall be made on representative channels selected according
to the following criteria:

– band I (VHF): two channels, one at each edge of the band;

– band III (VHF): two channels, one at each edge of the band;

– band IV (UHF): two channels, one at the lower edge and one in the middle;

– band V (UHF): three channels, two at the edges and one in the middle;

– each band for cable television systems (VHF and UHF): two channels at the edges of
each band and one in the middle.

For items whose characteristics are not affected by the frequency band, any one channel
selected from the VHF and UHF bands can be used as typical channel.
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Figure 35 – Modulated radiofrequency signals (3.3.1)
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3.4 2ADIOFREQUENCY�INPUT�SIGNALS

3.4.1 2ADIOFREQUENCY�INPUT�SIGNAL�LEVEL

The radiofrequency input level of the receiver shall be expressed as a terminal voltage. The
terminal voltage is the voltage across the terminal of a generator when terminated with its
specified terminal impedance.

In this standard, it is assumed that the input impedance of receivers is 75 Ω. If matching,

balancing or combining networks are used, the terminal voltage is the voltage across the 75 Ω
termination resistor of these networks.

For the receivers with input circuits for specified source impedance of 75 Ω, the input signal

level shall be expressed in dB(µV) over 75 Ω. In the case of an r.f. television signal, the level

shall be represented by the level of the vision carrier as defined in 3.3.

To facilitate the direct comparison of receivers for which different source impedances are
specified, it is useful to compare the input signal levels in terms of the power-equivalent
terminal voltage at the output terminals of the generator including the corresponding matching,
balancing or combining networks.

For receivers with input circuits specified for source impedance other than 75 Ω, the power-

equivalent terminal voltage %′  is the input voltage to the receiver delivering the same available

power to the specified termination resistor as % in the case of 75 Ω.

%' for 2�Ω can be calculated using the following formula:

′% %
2

 =   +  10 log  
75

10

where

%′ is the signal level across the resistance 2 Ω in dB(µV);

% is the signal level across 75 Ω in dB(µV);

2 is the impedance in ohms.

Table 1 gives recommended values for the terminal voltage.

For the receivers with built-in antennas, the input signal shall be expressed in terms of field

strength in dB(µV/m).

For tests requiring the application of very low input signal levels, care shall be taken that
interfering signals entering the receiver, in any spurious way, do not influence the results of the
measurements.

3.4.2 2ADIOFREQUENCY�INPUT�ARRANGEMENTS

3.4.2.1 -ATCHING�NETWORK

The specified source impedance 2r for which the receiver is designed, is not to be confused
with actual input impedance of the receiver, as measurable at the antenna input terminals.
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A receiver with an unbalanced or a balanced input circuit for a specified source impedance
shall be measured with a signal source having respectively an unbalanced or a balanced
output, whose internal impedance Ri is matched to the specified source impedance Rr.

If the specified source impedance Rr and the internal impedance of the signal source Ri are
unequal, a suitable matching network shall be inserted between the signal source and the
receiver.

Care shall be taken that connecting cables in the relevant parts of the circuit have
characteristic impedance Rr or Ri, as appropriate.

If a balanced signal source is not available when needed, a suitable balancing network shall be
used. Its influence on the signal shall be taken into account by calibrating the circuit fitted with
the appropriate termination resistance before measurements.

3.4.2.2 Combining networks

For the application of two or multi-signal measuring methods, suitable combining networks
(combiners) shall be applied when coupling various signal sources.

A combining network may be followed by a balancing and/or a matching network according to
its application.

The influence of the total network on the signal shall be taken into account by calibrating the
circuit fitted with the appropriate terminal resistances.

3.4.3 Radiofrequency input to built-in antennas

If the receiver under test has a built-in antenna but no antenna terminal, one of the methods
described in 3.4.3.1 to 3.4.3.3 shall be used.

3.4.3.1 Radiating antenna method

The radiating antenna method defined in CISPR 13 shall be used except for the setting of the
receiving antenna.

This method should preferably be used in an electromagnetic anechoic chamber in order to
avoid interference due to ambient fields. Arrangement of the test equipment is shown in figure
36.

The height of the radiating antenna and direction of the built-in antenna shall be adjusted to
obtain the best picture and the sound without noise and distortion. If both conditions cannot be
met, the condition for the best picture shall be adopted.

It is preferable to operate the receiver by a battery, if it is designed for battery operation.

If this method cannot be used, the following subclauses provide means to apply r.f. input signal
to the receiver under test in a less defined way or a limited frequency range.

3.4.3.2 TEM (strip line) device method

The TEM device defined in CISPR 20 shall be used. Arrangement of the equipment is shown in
figure 37.
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3.4.3.3 Coaxial cable method

If accurate input signal levels or precise video-frequency characteristics are not required, an
r.f. signal can be fed by a coaxial cable, connected directly to the bottom part of a monopole
antenna, and through a balun for a dipole antenna.

In this method, the receiver shall be placed on a metallic plate larger than the area of the
bottom of the receiver, and the inner conductor of the cable shall be connected to the antenna
at the shortest length and the outer sheath of the cable shall also be connected to the plate.

Table 1 – Recommended values for terminal voltage

Input signal level in terms of terminal voltage across 75 Ω Input signal level in terms of terminal voltage

across 300 Ω

Recommended values

Preferred values

dB(µV)

Intermediate values

dB(µV)

Power equivalent terminal voltage

dB(µV)

21
15

26
20

31
25

36
30

41
35

46
40

51
45

56
50

61
55

66
60

71
65

76
70

81
75

86
80

91
85

96
90

101
95

106
100

111
105

116
110

121
115

126
120
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Figure 36 – Measuring set-up for radiating antenna method (3.4.3.1)
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IEC   171/97

Figure 37 – Measuring set-up for TEM device method (3.4.3.2)
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3.5 Measuring system and test instruments

3.5.1 Measuring system

A notional block diagram for the measuring system is shown in figure 38.

The r.f. interfering signal source is only required for measuring the maximum usable multiple
r.f. input signal level and selectivity and immunity to undesired signals.

3.5.2 Baseband test signal generators

3.5.2.1 Video test signal generator

The video test signal generator shall be capable of generating the test signals specified in
3.2.1 in the form of composite video signals of the system for which the receiver under test is

designed. An output level of 1 Vp-p across 75 Ω is required. In some measurements, the Y/C

component signals or the R, G, B signals may also be required.

A video test signal generator with variable synchronizing frequency function is required for
measuring synchronizing frequency ranges of receivers.

3.5.2.2 Audio test signal generator

The audio test signal generator shall be capable of generating the test signals specified in

3.2.2. An output level of 0,5 V r.m.s across 47 kΩ is required.

For testing the receivers with multichannel sound, two or more signal outputs are required.

3.5.2.3 Teletext test signal generator

The teletext test signal generator shall be capable of generating the test signals, and inserting
them into the field blanking intervals of a video test signal at the level and intervals specified in
the teletext standard for which the receiver under test is designed.

3.5.3 Television test modulator

The television test modulator shall be capable of modulating vision and sound carriers, and
shall be capable of generating r.f. television signals specified in 3.3 at an output level of more

than 110 dB(µV). For the multichannel sound system, the sound encoder is required for
modulation of the sound carrier(s). The output channels required are specified in 3.3.3.

Additional video test signal generator(s) and modulator(s) are required for testing the maximum
usable multiple r.f. input signal level and the immunity to undesired signals.

Special care shall be taken for the sideband filtering characteristics of the modulated vision
carrier and spurious frequency components outside the channel when testing the selectivity
and immunity to undesired signals. In addition to this, the group delay characteristics shall be
precorrected for the receiver group delay characteristic.
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Since most of the tests require the absence of the sound carrier(s), these shall be easily
switched off.

For measuring the AFC characteristics of the local oscillator, a test signal generator with
variable vision carrier frequency is required, although it does not need modulation
characteristics as tight as those for other measurements. The carrier frequency should be
variable within ±200 kHz of the nominal vision carrier frequencies.

3.5.4 RF signal generator

For testing the selectivity and response to undesired signals, one or two conventional AM
signal generators, with a frequency range of 26 MHz to 1 GHz and with the maximum output

level of more than 110 dB(µV), are required. They are also used as c.w. signal generators.

3.5.5 Spectrum analyzer

The spectrum analyzer is used to measure the spectrum and levels of r.f. signals and video
frequency components. If a digital frequency counting function is provided, it is also used for
measuring the local oscillator frequencies. If not, a tuned r.f. amplifier and a frequency counter
are required for measuring the local oscillator frequencies.

3.5.6 Video noise meter

The video noise meter shall be capable of measuring the r.m.s. level of random noise on the
video signal. It shall have an unblanked video signal output in which the synchronizing signal
components are eliminated.

It is necessary to use a low capacitance probe when measuring the signal and noise at the
CRT electrodes.

3.5.7 Oscilloscope

A conventional oscilloscope covering the video frequency range can be used. It is, however,
necessary to prepare a low capacitance probe when measuring the characteristics of the
luminance and chrominance channels at the CRT electrodes.

The oscilloscope is also used as an X-Y oscilloscope with d.c. coupling.

3.5.8 Vectorscope

The vectorscope is used for testing the characteristics of the chrominance channel and also for
measuring differential gain (DG) and differential phase (DP) of composite signals at the
baseband output.

3.5.9 Audio level/distortion meter

A conventional audio measuring equipment can be used.
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3.5.10 Passive devices

Combining networks of two and three r.f. signals, a directional coupler and a VSWR bridge are
required for testing the r.f. channel.

3.5.11 Luminance meter and colorimeter

The luminance meter (photometer) shall be capable of measuring the luminance of a small
area on the screen within a range of 0,2 cd/m

2
 to about 1000 cd/m

2
.

The colorimeter is capable of measuring the chromaticity of a small area on the screen as

chromaticity coordinates (x, y) or (u′ , v′ ) at a luminance level lower than 2 cd/m
2
.

The area should be a circle with a diameter less than 4 % of the screen width.

When measuring projection type displays and LCD displays, the luminance and chromaticity
are measured at a location apart from the screen. For this purpose, the meters with a
telescopic lens are required.

3.5.12 Other optical measuring instruments

A sliding gauge or a cathetometer is required for measuring geometric distortion of the picture.
When measuring viewing angles of projection and LCD displays, it is necessary to set the
luminance meter on a stand with the scales of azimuth and elevation angles. When measuring
a screen gain of a projector, an illuminance meter may be required.
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3.6 Standard measuring conditions

Unless otherwise specified, the standard conditions described in this subclause shall be
applied.

3.6.1 Standard input signal levels

3.6.1.1 Standard r.f. input signal level

The standard input level of an r.f. television signal at the antenna terminal shall be 70 dB(µV)

when terminated with a 75 Ω resistor. This value corresponds to an available power of
–39 dB(mW).

If the receiver is equipped with a built-in antenna and without an antenna terminal, an r.f.
television signal shall be applied by one of the methods specified in 3.4.3.

(The standard field strength when using the radiating antenna method or the TEM device
method is under consideration.)

3.6.1.2 Standard baseband input signal levels

The input voltage of each video signal shall have the following values at the baseband signal
input terminal:

– composite signal:   1 Vp-p for a white reference signal including
synchronizing signals;

– Y/C component signals  Y : 1 Vp-p for a white reference signal including
synchronizing signals;

C : 0,68 Vp-p for NTSC system (without set-up)

0,66 Vp-p for PAL system

0,16 Vp-p at 4,286 MHz for SECAM system
when measured with a 75 % colour bar signal;

– R, G, B component signals: 0,7 Vp-p for a white reference signal without
synchronizing signals.

The standard input voltage of the audio signal of a sound channel shall be 500 mV r.m.s. at the
audio signal input terminal at 1 kHz.

3.6.2 Standard output signal levels

3.6.2.1 Standard video output voltages

3.6.2.1.1 Output voltage for a display device

An output voltage for a display device shall be measured at the drive ports of the device and
expressed as the peak-to-peak voltage corresponding to the difference between the white level
and the black level, excluding synchronizing and blanking components.
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The standard output voltage for a display device is defined as the output voltage at the
luminance or G primary drive port when a reference pattern signal containing reference white
and black levels is applied and the contrast and brightness are adjusted to obtain the following
luminance values when ambient illumination is not present:

– white level: 150 cd/m
2
 for 525-line systems

80 cd/m
2
 for 625-line systems;

– black level:   2 cd/m
2
.

If such luminance values cannot be obtained, the output voltage of the test pattern signal at the
contrast and brightness settings specified in 3.6.3.3 shall be used and the actual luminance
values at these settings shall be stated with the results.

The reference pattern signal shall contain a white reference part at the centre of the pattern
and have an APL of 50 %. The three vertical bar signal specified in 3.2.1.3 satisfies these
requirements, but other test signals can be used if they meet the requirements.

The luminance of the white shall be measured at a small area of the centre with a luminance
meter.

NOTES

1 In the case of a CRT display, the drive ports are the CRT electrodes. In the case of an LCD display,
however, they are input terminals to the driver of the LCD panel.

2 Luminance of a screen is not uniform on the entire screen and it tends to decrease at the fringe. It is not
desirable to use (100/0/75/0) colour bar signal for the luminance measurements, since the white part is not
located at the centre of the pattern.

3 It is necessary to specify the APL value of the test pattern, since the luminance of the white may vary with

the APL in the receivers.

3.6.2.1.2 Output voltages at the baseband signal output terminals

The output voltage of each signal at the baseband signal output terminal, if adjustable, should
be equal to the value indicated in 3.6.1.2.

3.6.2.2 Standard audio output signal levels

3.6.2.2.1 Output power for a loudspeaker

The standard output power of an audio channel shall be a power 10 dB lower than the rated
output power at 1 kHz, when terminated with a resistor equal to the impedance of the
loudspeaker measured at 1 kHz.

3.6.2.2.2 Output voltages at the baseband signal output terminals

The standard output voltage of the audio signal of a sound channel, if adjustable, should be
500 mV r.m.s. at the baseband signal output terminal measured at 1 kHz when terminated with
the rated impedance.
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3.6.3 Standard receiver settings

3.6.3.1 Input signal levels

The standard levels specified in 3.6.1 shall be used.

When an r.f. television signal is used, the carriers are modulated in accordance with 3.3.2.

3.6.3.2 Tuning

When tuning of the receiver is adjustable, it shall be set to obtain the best picture quality for
the composite test pattern and the audio output with minimum distortion and noise for a 1 kHz
audio signal.

When a receiver is tuned by means of a frequency synthesizer, the preferred tuning method will
be the nominal channel tuning.

NOTE – If this tuning method is different from that giving the best picture quality, it should be indicated with the

results.

3.6.3.3 Contrast and brightness of the picture

Contrast and brightness controls shall be set to their normal positions when these are
recommended or pre-set by the manufacturer. If such positions are not given, the contrast and
brightness shall be adjusted using the composite test pattern for optimum picture quality and
the settings shall be stated with the results.

The contrast setting and the video output voltage for the display under these conditions are
defined as normal contrast setting and normal brightness setting respectively.

3.6.3.4 Video output control

The video output control for the baseband output terminals, if provided, shall be set at the level
specified in 3.6.2.

3.6.3.5 Picture (quality enhancement) control or switch

The picture (quality enhancement) control or switch, if provided, shall be set at the normal
quality position.

3.6.3.6 Colour (saturation) and hue controls

The colour (saturation) and hue controls shall be set at the normal positions. If such positions
are not indicated, these controls shall be set at the best picture quality with the colour bar
signal specified in 3.2.1.25.

3.6.3.7 Synchronization control(s)

The synchronization control(s), if provided, shall be set at the centre within the pull-in range.
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3.6.3.8 !UTOMATIC�GAIN�CONTROL��!'#	

The automatic gain control shall be adjusted at the original position set by the manufacturer.

3.6.3.9 !UTOMATIC�BRIGHTNESS�CONTROL

If provided, it shall be disabled.

3.6.3.10 !UDIO�CONTROLS

If audio signal(s) are present, the audio controls shall be adjusted as follows:

– the volume control of the audio channel(s) shall be set to obtain the standard audio
output specified in 3.6.2.2;

– the tone control of the audio signal(s), if provided, shall be set to the mechanical centre
or to obtain the flattest audio frequency response at the output;

– the balance control of the stereo sound, if provided, shall be set to obtain equal output
for both the left and the right channels.

3.6.3.11 /THERS

Other user controls, if provided, shall be set at the positions to obtain the best picture and
sound. If internal adjustments such as focus, white balance, purity and convergence are
necessary, these shall be set to obtain the best picture quality.

3.6.4 3TANDARD�VIEWING�CONDITIONS

Unless otherwise specified, the following conditions shall be applied to the measurements
utilizing subjective assessment:

– video test signal: composite pattern signal, colour bar signal or VIR
signal (to be specified in each measurement item);

– luminance of the picture: white level at 150 cd/m
2
 for 525-line systems, at

80 cd/m
2
 for 625-line systems and black level at

2 cd/m
2
 for both the systems, when measured with

the three vertical bar signal without ambient
illumination;

– other settings: standard settings specified in 3.6.3;

– viewing distance: six times the vertical height of the picture;

– illuminance of the test room: 30 lx to 75 lx measured on a horizontal plane at the
viewing distance, except for front projection type
displays;

– illuminance on the screen surface due to ambient illumination:

30 lx to 75 lx when the screen is inactive, except for
front projection type displays;

– background behind the receiver: wall or curtain with white or grey colour;
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– number of observers: more than five experts;

– subjective scale: the ITU-R five-point impairment scale or threshold of
visibility;

– score: mean score.

NOTES

1 If it is not possible to set the luminance level at the white to those specified above, the actual value should
be stated with the results.

2 If colour saturation is changed from that at the standard settings when the luminance is set as specified
above, readjust the colour control to obtain the best saturation.

3 The illuminance levels in the room and on the screen used should be stated with the results.

4 The illuminance levels for front projection type displays should be set according to the manufacturer's

specification.

3.6.5 General conditions

Unless otherwise specified, the following general conditions shall be applied:

– before starting each measuring item, the receiver under test is set to the standard
receiver settings specified in 3.6.3 at the rated power supply voltage;

– sound carrier(s) and baseband audio signal(s) are not present unless required in the
method of measurement;

– baseband input video signals are in a form of composite video signal or Y/C signal.
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4 Initial tests under general operating conditions

4.1 Electrical and mechanical performance

4.1.1 Introduction

These tests are carried out to verify that the receiver under test performs sufficiently well to
justify further measurements described in later clauses of this standard.

If any unacceptable performance is found, further measurements should not be carried out.
The following are examples of the phenomena which are considered to be unacceptable:

– loss of synchronization;

– cross-modulation of sound and picture;

– loss of resolution;

– distortion of grey scale;

– noise effects on picture or sound;

– errors of colour reproduction;

– spurious colour effects;

– spurious colour killing;

– sound distortion.

4.1.2 Methods of measurement

4.1.2.1 Performance of user controls

a)  Apply the r.f. television signal of any channel modulated with programme signals or test
signals in accordance with the television standard to the receiver at the standard input
signal level, specified in 3.6.1.

b) Check the picture and sound quality and also examine the electrical and mechanical
performance and functions of user controls including remote controls at various control
settings.

c) If baseband input terminals are provided, the test shall also be made for baseband input
signals.

4.1.2.2 Performance for input signal levels

a) Apply the r.f. television signal of any channel modulated with the composite test pattern
signal and 1 kHz audio signal(s) to the receiver at the standard input signal level and set the
receiver to the standard settings specified in 3.6.3.

b) Check the operation of the receiver at various r.f. input signal levels. If baseband output
terminals are provided, levels and waveforms of the output signals shall also be checked.

c) If baseband input terminals are provided, the test shall also be made for the standard
baseband input signals at levels of ±3 dB referred to the standard input levels.

4.1.2.3 Performance of r.f. channel selection

a) Apply the r.f. television signal of any channel modulated with the composite test pattern
signal and 1 kHz audio signal(s) to the receiver at the standard input signal level and set the
receiver to the standard settings according to 3.6.3.

b) Check the function of channel selection by changing the channel of the r.f. television
signal within the frequency bands for which the receiver is designed.
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4.1.2.4 Performance for multi-channel television signal source

If the receiver is intended to be connected to a multi-channel television signal source such as a
cabled distribution system, the tests described in 4.1.2.1 and/or 4.1.2.2 should also be made by
using such a signal source.

4.1.2.5 Influence of variations in power supply voltage

Although measurements at the undervoltage and overvoltage are specified for the
characteristics which may be sensitive to the variations of the power supply voltage, other
characteristics may also be influenced by the variations. Therefore, the following test shall be
carried out:

– vary the power supply voltage of the receiver within a range of the overvoltage and
undervoltage and check the changes of performance such as loss of picture synchronization
and colour synchronization, variation of the picture size, variation of the black level and shift
of tuning;

– if such changes can be adjusted by the user controls, re-adjust them and repeat the test.
If the normal performance cannot be obtained even when the re-adjustments are made or
no user controls are provided, note the phenomena.

If necessary, make supplementary measurements for the relevant characteristics at the under
and overvoltages of the power supply.

NOTE – The range of the variations are normally ±10 % of the rated voltage. If different values are specified by

the manufacturer, apply such values.

4.2 Power consumption

4.2.1 Method of measurement

4.2.1.1 Measuring conditions

a) Power supply voltage and frequency: rated

b) Video test signal: three vertical bars signal

c) Audio test signal(s): 1 kHz sine-wave signal(s)

d) Signal input: r.f. and/or baseband

e) Modulation of sound channel(s): 100 %

f) Input signal level: standard input signal level

g) Test channel for r.f. input: typical channel

h) Loading of terminals: loudspeaker terminals and baseband output
terminals are terminated in accordance with
3.6.2.2. Loading of any ancillary circuit is
included but any peripheral equipment that is
powered from the receiver is excluded.

4.2.1.2 Measurement procedure

a) Set the receiver under test to the standard settings and then adjust the contrast and
brightness controls so as to obtain the luminance specified in 3.6.2. The volume control of
all the audio channels shall be set to obtain 50 mW at a 1 kHz single tone signal.

b) Measure power consumption of the receiver with an electrodynamic wattmeter or any
other wattmeter of sufficient accuracy.

If the receiver is provided with the r.f. and baseband input terminals, the r.f. input shall be
used.
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If the receiver is provided with multi-channel sound, all the audio channels shall be set to
obtain the output power specified above.

If any ancillary circuits are included in the receiver, the power shall be measured with and
without loading the circuits.

If the receiver is operated by a d.c. power supply, the power shall be calculated from the
measurement of loading current at the rated supply voltage. If an a.c. adaptor for the d.c.
power supply is provided, the a.c. power consumption shall also be measured.

5 Characteristics of radiofrequency channel

5.1 Tuning characteristics

5.1.1 Operating frequency and its stability

5.1.1.1 Introduction

This test establishes the operating frequency of the receiver and its stability by measuring the
local oscillator frequency and its variations due to the operating period and supply voltage of
the receiver at the specified television channels. It is assumed that the variation of the
operation frequency is mainly due to the variation of the local oscillator frequency.

If an automatic frequency control (AFC) is provided for the receiver, the measurements are
carried out with the AFC.

5.1.1.2 Method of measurement

The frequency of a local oscillator can be measured by a leakage voltage of the oscillator
appearing at the antenna terminal, if a spectrum analyzer with frequency counting function is
connected to the terminal.

Arrangement of the test equipment is shown in figure 39.

5.1.1.2.1 Measuring conditions

a) Video test signal: composite test pattern signal

b) Audio test signal: 1 kHz sine wave

c) Input signal: r.f. television signal with sound carrier(s)

d) Test channels: representative channels (see 3.3.3)

e) Input signal level: standard input signal level (see 3.6.1)

5.1.1.2.2 Measurement procedure

a) Apply the r.f. television signal of a channel to the receiver. If the AFC is not provided,
tune the receiver correctly in accordance with the criteria defined in 3.6.3 when operation of
the receiver is stabilized.

b) Turn off the power switch and allow the receiver to cool to the room temperature.

c) Turn on the power switch and measure the frequency of the local oscillator in the period
between 1 min after start and the time when the frequency is almost stabilized.

d) Then measure the frequency when the power supply voltage is changed to the limits of
the specified range.

NOTE – Unless specified by the manufacturer, the limit should be ±10 % of the rated voltage.
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e) If an AFC on/off switch is provided, repeat b) to d) without AFC.

f) Repeat a) to e) for other channels.

5.1.1.3 Presentation of results

The results are presented graphically as deviations from the starting frequency. Examples are
shown in figure 40.

5.1.2 Fine tuning frequency range

5.1.2.1 Introduction

This test measures the frequency range of fine tuning. It is measured by the variation of the
local oscillator frequency.

5.1.2.2 Method of measurement

The local oscillator frequency can be measured in the same way as is described in 5.1.1.2.

5.1.2.2.1 Measuring conditions

The same as those specified in 5.1.1.2.1.

5.1.2.2.2 Measurement procedure

a) Apply the r.f. television signal of a test channel to the receiver and measure the
frequency of the local oscillator without AFC in the fine tuning control range.

b) Repeat a) for other test channels.

5.1.2.3 Presentation of results

The results are presented by a table as deviations from the nominal local oscillator frequency
for each channel.

5.1.3 Automatic frequency control (AFC)

5.1.3.1 Introduction

This test measures pull-in and hold-in ranges of a local oscillator with AFC by varying the
vision carrier frequency of the input signal. If it is not possible to vary the vision carrier
frequency, the measurement can be made by changing the local oscillator frequency.

5.1.3.2 Method of measurement

The local oscillator frequency can be measured in the same way as described in 5.1.1.2.

5.1.3.2.1 Measuring conditions

The same as those specified in 5.1.1.2.1.
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5.1.3.2.2 Measurement procedure (standard method)

a) Apply the r.f. television signal of a test channel for which the carrier frequencies are set
at the nominal frequencies and tune the receiver correctly. If an AFC on/off switch and a fine
tuning control are provided, first turn the switch off and tune the receiver with the fine tuning
and then turn the switch on again. Then measure the frequency of the local oscillator with
AFC and calculate the i.f. frequency, which is the difference between the local oscillator
frequency and the vision carrier frequency.

This i.f. frequency is used as the reference i.f. frequency in this measurement.

b) Increase the vision carrier frequency gradually while measuring the local oscillator
frequency.

c) Continue b) and note the variations of the vision carrier and local oscillator frequencies at
several points until the control function of the AFC is lost. This point corresponds to the
upper limit of the hold-in range. Then calculate the i.f. frequencies at these points.

d) Calculate the frequency control errors from the differences between the i.f. frequencies
and the reference i.f. frequency and plot a curve (see figure 41).

e) Then decrease the vision carrier frequency to get AFC control function again and note
the variation of the carrier frequency, which is the upper limit of the pull-in range. Measure
the local oscillator frequency and calculate the i.f. frequency at this point to obtain the
frequency control error.

f) Decrease the vision carrier frequency from the nominal value and measure the lower
limits of the hold-in and pull-in ranges in a similar manner (see figure 41).

5.1.3.2.3 Measurement procedure (alternative method)

If an AFC on/off switch and fine tuning are provided for the receiver, the AFC characteristic can
be obtained by varying the local oscillator frequency with the fine tuning (see figure 42).

In this case, the following procedure shall be used:

a) set the local oscillator to the free-running mode by switching off the AFC and tune the
receiver with the fine tuning. Then turn on the AFC;

b) increase the local oscillator frequency by the fine tuning control and find the higher limit
of the hold-in range. Then measure the local oscillator frequency variation with AFC at this
point and also measure the corresponding free-running frequency variation by turning off the
AFC;

c) then decrease the frequency by the fine tuning and measure the local oscillator frequency
variation with AFC and the corresponding free-running frequency variation without AFC at
the higher limit of the pull-in range in the same way;

d) measure the frequencies with and without AFC at the lower limits of the hold-in and pull-
in ranges in a similar manner.
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5.1.3.3 Presentation of results

The results are presented graphically or in a table giving the higher and lower hold-in and pull-
in ranges relative to the nominal frequency and corresponding i.f. frequency errors or local
oscillator frequency variations with AFC at these points.

5.1.4 Tuning sensitivity

5.1.4.1 Introduction

The tuning sensitivity is the extent by which the receiver tuning may deviate from the correct
condition in order to give rise to a just noticeable effect on the picture or on the sound.

5.1.4.2 Method of measurement

5.1.4.2.1 Measuring conditions

The same as those specified in 5.1.1.2.1.

5.1.4.2.2 Measurement procedure

a) Apply the r.f. television signal of a test channel to the receiver and tune it according to
3.6.3.2.

b) Detune the frequencies of the vision and sound carrier(s) of the channel gradually but to
the same extent until a just noticeable effect on the picture or on the sound is obtained.

c) Measure the vision carrier frequency and calculate the difference from the starting
frequency.

d) Repeat b) and c) detuning the carrier frequencies in the opposite direction to that done
in b).

5.1.4.3 Presentation of results

The results are presented in a table showing the frequency differences for each test channel.

5.1.5 Mechanical properties of tuning system

5.1.5.1 Introduction

The following properties determine the quality of the mechanical part of the tuning systems
such as manual tuning and presettable tuning.

5.1.5.2 Method of measurement

5.1.5.2.1 Measuring conditions

a) Video test signal: composite test pattern signal

b) Audio test signal: 1 kHz sine wave

c) Input signal: r.f. television signal with sound carrier(s)

d) Test channels: all the channels indicated in the tuning dial

e) Input signal level: standard input signal level (see 3.6.1)
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5.1.5.2.2 Measurement procedure

a) Apply the r.f. television signals of the test channels and tune the signals without AFC.

b) Check the following characteristics:

– calibration errors in the dial indication (frequency or channel);

– play of the tuning knob and play of the indicator.

5.1.6 Performance characteristics of presettable tuning systems

5.1.6.1 Introduction

Presettable tuning systems can be divided into three groups: mechanical systems, electrical
systems and electromechanical systems. Any system may or may not be equipped with an
AFC.

This test determines the tuning errors that may occur and their dependance on various
conditions.

5.1.6.2 Method of measurement

5.1.6.2.1 Measuring conditions

The same as those specified in 5.1.1.2.1.

5.1.6.2.2 Measurement procedure

a) Apply the r.f. television signal of a test channel to the receiver. If it is not provided with an
AFC, it shall be tuned according to the manufacturer's instructions.

b) Turn off the r.f. signal and measure the local oscillator frequency (f0).

c) Change the channel selector to another channel and then return to the original channel
and measure the oscillator frequency (f1).

Calculate the tuning error:

∆f1 = f1 – f0    (kHz)

d) Repeat c) at least ten times.

e) Calculate the mean tuning error:

∆
∆ ∆

f
f f

n
n

m
1 ...

=
+ +

     (kHz)

where n is the number of measurements.

f) Calculate the standard deviation from the mean tuning error, if required.

g) Repeat a) to f) at other channels.

5.1.6.3 Presentation of results

The results are presented in a table.
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5.1.7 Tuning steps

5.1.7.1 Introduction

When the receiver tuning is provided by means of a frequency synthesizer, fine-tuning steps

(that is also the minimum frequency step) depend on the design of frequency dividers and are

all identical. The value of the minimum tuning step is obtained by measuring the local oscillator

frequency and activating the fine tuning procedure, following the manufacturer's instructions.

5.1.7.2 Method of measurement

5.1.7.2.1 Measuring conditions

The same as those specified in 5.1.1.2.1.

5.1.7.2.2 Measurement procedure (standard method)

a) Apply the r.f. television signal of a test channel to the receiver and tune it according to

3.6.3.2.

b) Measure the local oscillator frequency when the input channel is applied at the nominal

frequency. This is the nominal value of the local oscillator frequency.

c) Activate the fine-tuning procedure and get the minimum step.

d) Measure the new local oscillator frequency and calculate the difference with respect to

the nominal value measured in b). This is the minimum frequency step.

5.1.7.2.3 Measurement procedure (alternative method)

In order to obtain better accuracy, the fine tuning procedure (5.1.7.2.2 c) is activated several

times, measuring each time the local oscillator frequency (5.1.7.2.2 d) and calculating the

difference with respect to the nominal value. Then each of these frequency differences is

divided by the related number of applied steps of the fine tuning.

If the frequency measurement is sufficiently accurate (better than 1 kHz) the calculated values

are all identical and can be assumed to be the minimum frequency step. Otherwise, the

minimum frequency step is obtained by averaging the values calculated above.

5.1.7.3 Presentation of results

The results are presented as the value (kHz) giving the minimum frequency step.
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Figure 39 – Arrangement of equipment for measuring local oscillator
frequencies (5.1.1)
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Figure 40 – Example of operating frequency stability (5.1.1)
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Figure 42 – AFC curve for variation of local oscillator frequency
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5.2 Sensitivity

5.2.1 General measuring conditions

Unless otherwise specified, the sound carrier(s) shall not be present.

When the output signal is measured at one of the output ports to the display, the brightness

and contrast controls shall be set to obtain the standard output voltage for the reference

pattern signal. It is, therefore, necessary to measure the standard output voltage in accordance

with the procedure specified in 3.6.2 in advance. Other user controls of the receiver are set in

accordance with 3.6.3.

When the output signal is measured at the baseband signal output terminal, adjust the output

signal to the standard output level by the reference pattern signal. If it is not possible to adjust

the level, record the output voltage.

5.2.2 Gain-limited sensitivity

5.2.2.1 Definition

The gain-limited sensitivity of a receiver is the lowest level of the r.f. input signal to obtain 90 %

of the standard output voltage (see 3.6).

5.2.2.2 Method of measurement

5.2.2.2.1 Measuring conditions

a) Video test signal: two-step signal

b) Test channels: representative channels (see 3.3.3)

c) Output signal: output signal for display or baseband output signal

5.2.2.2.2 Measurement procedure

a) Apply the r.f. television signal of a channel modulated with the video test signal at the

standard r.f. input level and measure the output voltage at the output port to the display or

the baseband signal output terminal.

b) Decrease the input signal level until the output voltage decreases to 90 % of that for the

standard input level. To avoid the influence of overranging due to noise, the 50 % grey level

of the video output voltage may be used instead of the 100 % level.

c) Repeat a) and b) for other test channels.

When the measurement is hampered by noise, it is recommended to use measuring equipment

with averaging option or to use a suitable low-pass filter.

NOTE – It is possible to use a spectrum analyzer to perform the measurement. In this case, the input signal

level at which the spectrum component of the video signal has decreased by 1 dB has to be noted.

5.2.2.3 Presentation of results

The results are given in a table together with the channels measured.
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5.2.3 Noise-limited sensitivity

5.2.3.1 Definition

The signal-to-noise ratio (S/N) of a video signal is the ratio of the peak-to-peak voltage of the

white-to-black level of the video output signal to the r.m.s. noise voltage, measured at the 50 %

level of the signal.

The noise-limited sensitivity is the level of the r.f. input signal to obtain an unweighted S/N of

30 dB.

5.2.3.2 Method of measurement

5.2.3.2.1 Measuring conditions

a) Video test signals: two-step signal and full grey signal

b) Test channels: representative channels (see 3.3.3)

c) Output signal: output signal for display or baseband output signal

5.2.3.2.2 Measurement procedure

a) Apply the r.f. television signal of a channel modulated with the video test signal at the

standard r.f. input level and measure the output voltage at the output port to the display or

the baseband signal output terminal.

b) Change the test signal to the full grey signal and measure the unweighted S/N at the

50 % grey level by means of a suitable noise-measuring instrument such as a video noise

meter.

c) Vary the input signal level until the S/N equals 30 dB.

d) Repeat a) to c) for other test channels.

5.2.3.3 Presentation of results

The results are given in a table together with the channels measured.

5.2.4 Synchronizing sensitivity

5.2.4.1 Definition

The synchronizing sensitivity is the level of the r.f. input signal for which the synchronization is

completely or partly lost, causing the picture quality to become unacceptable.

5.2.4.2 Method of measurement

5.2.4.2.1 Measuring conditions

a) Video test signal: composite test pattern signal

b) Test channels: one for each frequency band

5.2.4.2.2 Measurement procedure

a) Apply the r.f. television signal of a channel modulated with the video test signal at the

standard r.f. input level.

b) Reduce the input signal level in steps, and interrupt the signal on each occasion. The

user controls are adjusted for optimum performance.
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c) Note the input signal level at which the picture becomes unacceptable due to loss of

synchronization. In some cases, the picture may be unrecognizable due to noise or

interference rather than due to loss of synchronization, in which case the synchronizing

sensitivity cannot be defined.

d) Repeat a) to c) for other test channels.

5.2.4.3 Presentation of results

The measured values and the way in which the synchronization is lost are given in a table

together with the channels measured.

5.2.5 Colour sensitivity

5.2.5.1 Definition

The colour sensitivity is the level of the r.f. input signal at which the colour decoding circuits

cease to operate, causing the colour reproduction on the picture to become unacceptable or

causing the receiver to revert to monochrome operation.

5.2.5.2 Method of measurement

5.2.5.2.1 Measuring conditions

a) Video test signal: colour bar signal

b) Test channels: one for each frequency band

5.2.5.2.2 Measurement procedure

a) Apply the r.f. television signal of a channel modulated with the video test signal at the

standard r.f. input level.

b) Reduce the input signal level in steps, and interrupt the signal on each occasion. The

user controls are adjusted for optimum performance.

c) Note the input signal level at which colour on the picture becomes unacceptable or at

which the receiver reverts to monochrome operation. In some cases, the picture may be

unrecognizable due to noise, interference or loss of synchronization, in which case the

colour sensitivity cannot be defined.

d) Repeat a) to c) for other test channels.

5.2.5.3 Presentation of results

The measured values and the way in which the colour reproduction is unacceptable are given

in a table together with the channels measured.

5.2.6 Coefficient of reflection at the antenna input

5.2.6.1 Introduction

Reflection at the antenna input of a receiver is caused by mismatch between the impedances of

the specified connecting cable and the antenna input terminal.
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The coefficient of reflection at the antenna input (ρ) is given by:

ρ = −
+

Z R
Z R

where

Z is the input impedance of the antenna terminal;

R is the characteristic impedance of the cable.

The voltage standing wave ratio (VSWR) is given by:

VSWR
1

1
=

+
−

ρ
ρ

The return loss a is given by:

a = –20 log10 ρ     (dB)

5.2.6.2 Method of measurement

The reflection is measured by the return loss method. The coefficient of reflection and VSWR

are calculated from the value of the return loss.

The arrangement of the test equipment is shown in figure 43.

5.2.6.2.1 Measuring conditions

a) RF input signal: unmodulated vision carrier

b) Test channels: representative channels (see 3.3.3)

5.2.6.2.2 Measurement procedure

a) Apply the r.f. signal of a channel to the VSWR bridge at a level of 70 dB(µV).

b) Set a reference level Uref dB(µV) at the spectrum analyzer by short-circuiting test port A

and then connect the antenna terminal of the receiver to test port A and read the level at the

spectrum analyzer as Ux dB(µV).

c) The return loss a and the coefficient of reflection ρ are calculated by the following

equations:

a U U =   (dB)ref x−

ρ = 10 20

−a

d) Repeat a) to c) for other test channels.

5.2.6.3 Presentation of results

The results are presented in a table together 
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5.2.7 Automatic gain control (AGC) static characteristics

5.2.7.1 Introduction

This test measures AGC characteristics to static variation of the input level of an r.f. television

signal.

5.2.7.2 Method of measurement

This measurement requires presence of the sound carrier(s).

5.2.7.2.1 Measuring conditions

a) Video test signal: colour bar signal

b) Audio test signal: 1 kHz sine wave

c) Sound carrier(s): present

d) Test channels: one for each frequency band

e) Input signal level: 20 dB(µV) to 100 dB(µV) at 75 Ω
f) Output signal: output signal for display or baseband output signal

5.2.7.2.2 Measurement procedure

a) Apply the r.f. television signal of a channel modulated with the colour bar signal and

1 kHz audio signal at the standard input level.

b) Measure the output voltage by varying the input signal level from 20 dB(µV) to

100 dB(µV). If waveform distortion of the signal or interference with the picture due to sound

carrier(s) caused by an excessive input level is observed, discontinue the measurement at

the level and note it.

NOTE – If an r.f. input switch or AGC switch is provided for local and distant signals, the measurement should

be made at each position.

c) Repeat b) for other channels.

5.2.7.3 Presentation of results

The results are plotted on graphs showing the output voltage as a function of the input signal

level. An example is given in figure 44.

5.2.8 Automatic gain control (AGC) dynamic characteristics

5.2.8.1 Introduction

This test measures the response of the AGC to fluctuations of the input signal level such as

those caused by movement of reflecting objects such as aircraft, high-voltage power lines, and

by mobile reception.

5.2.8.2 Method of measurement

The fluctuation of an r.f. television signal is simulated by varying the signal level with a low-

frequency sinusoidal controlling signal. A balanced mixer can be used as the controller.

5.2.8.2.1 Measuring conditions

a) Video test signal: colour bar signal

b) Audio test signal: 1 kHz sine wave

c) Sound carrier(s): present

d) Test channel: typical channel (see 3.3.3)

e) Input signal level: standard input signal level (see 3.6.1)
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f) Frequency of the controlling signal to vary the level: 0,1 Hz to 1 kHz

g) Control range of the r.f. signal level: ±3 dB

h) Video output signal: output signal for display or baseband output signal

i) Audio output signal: power output signal or baseband output signal

j) Output signal level: standard output signal level

5.2.8.2.2 Measurement procedure

a) Apply the r.f. television signal of a channel modulated with the colour bar signal and

1 kHz audio signal at the standard input level.

b) Measure the peak-to-peak variations of the video output voltage relative to the standard

output voltage by varying the frequency of the controlling signal from 0,1 Hz to the

frequency where the AGC is not effective for suppressing the input signal variations.

c) Measure the peak-to-peak variations of the audio output voltage relative to the standard

audio output voltage in the same way as described in b).

5.2.8.2.3 Additional measurement for the systems using positive modulation

Under consideration.

5.2.8.3 Presentation of results

The results are plotted on a graph showing the relative variations to the output voltage as a

function of the controlling frequency.

5.2.9 Colour killing

5.2.9.1 Introduction

This test measures the minimum level of the chrominance component in a colour signal at

which the chrominance decoding circuit is de-activated or activated.

5.2.9.2 Method of measurement

5.2.9.2.1 Measuring conditions

a) Video test signal: colour bar signal

b) Input signal: r.f. or baseband

c) Test channel: typical channel (see 3.3.3)

d) Input signal level: standard input signal level

5.2.9.2.2 Measurement procedure

a) Apply the colour bar signal to the receiver at the standard input signal level.

b) Decrease the amplitude of the chrominance subcarrier together with the colour bursts

from the nominal level and record the relative level at which colour on the picture

disappears, to the nominal amplitude.

c) Increase the amplitude of the chrominance subcarrier together with the colour bursts

from the lowest level and record the relative level at which colour on the picture appears, to

the nominal amplitude.
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5.2.9.3 Presentation of results

The results are presented in a table.

5.2.10 Maximum usable single r.f. input signal level

5.2.10.1 Introduction

The maximum usable single r.f. input signal level is the highest level of r.f. input signal for

which the receiver can give acceptable performance.

5.2.10.2 Method of measurement

5.2.10.2.1 Measuring conditions

a) Video test signal: colour bar signal

b) Input signal: r.f. television signal with sound carrier(s)

c) Test channels: one for each frequency band

d) Input signal level: adjustable up to 100 dB(µV)

5.2.10.2.2 Measurement procedure

a) At an input level of 70 dB(µV) adjust the receiver according to 3.6.3.

b) Increase the input level. The highest level for which the performance remains acceptable

is measured for the following cases:

– during a gradual increase of the level;

– while switching from one channel to another;

– while switching the receiver off and on.

c) Repeat b) for the other test channels.

5.2.10.3 Presentation of results

The lowest level measured under 5.2.10.2 is recorded as the maximum usable single r.f. input

signal level for each channel together with the conditions and a description of the effect which

causes the performance to be unacceptable.

5.2.11 Maximum usable multiple r.f. input signal level

5.2.11.1 Introduction

The maximum usable multiple r.f. input signal level is the highest level of r.f. input signal for

which the receiver can give acceptable performance when accompanied by the following

signals in each case at a level 3 dB higher than that of the wanted signal:

– either or both adjacent channel signals;

– either or both channel signals whose vision carrier frequencies are nearest to the

frequencies equal to plus/minus the intermediate frequency distances to the vision carrier

frequency of the wanted channel (i.f. channels);

– the channel signal whose vision carrier frequency is nearest to the frequency equal to

twice the intermediate frequency distance to the vision carrier frequency of the wanted

channel (image channel).
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5.2.11.2 Method of measurement

5.2.11.2.1 Measuring conditions

a) Video test signal:

– wanted: colour bar signal;

– unwanted: composite test pattern.

b) Input signals:

– wanted: r.f. television signal with sound carrier(s);

– unwanted: r.f. television signal with sound carrier(s).

c) Test channels:  one for each frequency band

d) Input signal level:  adjustable up to 100 dB(µV)

5.2.11.2.2 Measurement procedure

a) At an input level of 70 dB(µV) adjust the receiver according to 3.6.3.

b) Apply the lower adjacent channel at a level 3 dB higher than the wanted signal level.

c) Increase the input levels of both the signals at the same step. The highest wanted signal

level for which performance remains acceptable is measured for the following cases:

– during a gradual increase of the level;

– while switching from one channel to another;

– while switching the receiver off and on.

d) Repeat c) but now with the upper adjacent channel present at a level 3 dB higher than

the wanted signal level.

e) Repeat c) but now with both the lower and upper adjacent channels present at a level

3 dB higher than the wanted signal level.

f) Repeat c) but now with the lower i.f. channel present at a level 3 dB higher than the

wanted signal level.

g) Repeat c) but now with the upper i.f. channel present at a level 3 dB higher than the

wanted signal level.

h) Repeat c) but now with the lower and upper i.f. channels present at a level 3 dB higher

than the wanted signal level.

i) Repeat c) but now with the image channel present at a level 3 dB higher than the wanted

signal level.

j) Repeat c) to i) for other test channels.

5.2.11.3 Presentation of results

The lowest level measured is recorded as the maximum usable multiple r.f. input level together

with the conditions and a description of the effect which causes the performance to be

unacceptable.
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5.3 Selectivity and response to undesired signals

5.3.1 General

Response to undesired signals in this standard only deals with those related to interference

with the picture channel. Measurements of interference with the sound channel(s) will be dealt

with in IEC 60107-2.

5.3.1.1 Measuring method

Two kinds of methods, subjective and objective ones, are given for measurements of the

response to the undesired signals.

The subjective method measures a ratio of the input level of the wanted signal to that of the

unwanted signal at which the disturbance on the picture is just perceptible. This method is

similar to that defined in CISPR 20.

The objective method measures a ratio of the input level of the wanted signal to that of the

unwanted signal at which the interference components in the video output signal becomes a

specified signal-to-interference ratio, which approximately corresponds to the visible limit of the

disturbance.

The method to be used should be selected in accordance with the purpose of the test.

Arrangements of test equipment are shown in figures 38 and 39.

The sound carrier(s) of the wanted r.f. television signal shall be present, except for the

selectivity measurement. The sound carrier(s) of the unwanted r.f. television signal shall also

be present. The modulation of the sound carrier(s), however, is not present, unless it is

specified in the measuring conditions.

The c.w. signal generator shall be of frequency-synthesizer type. If its output signal contains

spurious frequency components or noise, a band-pass filter shall be included to eliminate them

as shown in the figures.

5.3.1.1.1 Subjective method

The receiver shall be set to the standard viewing conditions defined in 3.6.4.

In the case of c.w. interference, the frequency of the c.w. signal generator shall be fine

adjusted around the specified frequency to cause the most visible disturbance on the picture.

5.3.1.1.2 Objective method

The receiver shall be set to the standard receiver settings specified in 3.6.3.

The objective method requires a video signal unblanker for eliminating synchronizing and

blanking components of the wanted signal and a spectrum analyzer for measuring levels of the

picture and interfering components in the wanted signal.
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The unblanker shall be able to hold the blanking intervals at the same level as the average

picture level and it shall have a video bandwidth wider than 8 MHz. A video noise meter can be

utilized as the unblanker, if it meets the specifications described above. In this case, its high-

pass filter and auto-ranging function shall be disabled.

The spectrum analyzer shall be set at a resolution bandwidth of 1 kHz and for the maximum

hold mode in order to reduce the effect of random noise in the video signal.

NOTE – At the above settings, even a single-frequency component appears as spectra with side band

components at the line frequency interval on the screen of the analyzer due to the sampling structure of the

video signal. But the level of the component can be measured at the peak of the spectra.

5.3.1.2 Notations

The following notations are used in the text:

n is the wanted channel number. For example, n + 1 is the upper adjacent channel;

fn is the vision carrier frequency of the wanted channel. For example, fn+1 is the vision

frequency of the upper adjacent channel;

fif is the intermediate frequency of vision carrier;

fL is the local oscillator frequency;

fu is the unwanted signal frequency.

5.3.2 Two-signal selectivity

5.3.2.1 Introduction

This test measures selectivity of the receiver under test in the presence of the wanted signal.

5.3.2.2 Method of measurement

Arrangement of the test equipment is given in figure 45.

5.3.2.2.1 Measuring conditions

a) Video test signals: composite sine-wave signal at 200 kHz

sine-wave and full grey signal

b) Input signals: r.f. television signal without sound carrier(s)

c.w. signal

c) Test channels: one for each frequency band

d) Input signal levels: r.f. television signal: 50 dB(µV)

c.w. signal: variable

e) Frequency of the unwanted signal: variable within channels n, n – 1 and n + 1

f) Output signal: video detector output
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5.3.2.2.2 Measurement procedure

a) Apply the r.f. television signal of a test channel modulated with the composite sine-wave

signal to the receiver at a level of 50 dB(µV), and measure the level of the 200 kHz sine-

wave component at the video detector output with a spectrum analyzer. This level is used as

reference output level.

b) Change the video test signal into the full grey signal while maintaining the level of the

vision carrier.

c) Apply the c.w. signal with a frequency 200 kHz higher than the vision carrier frequency

together with the vision carrier through a combining network, at a level to produce a beat

frequency component of 200 kHz in the video signal.

The beat frequency and its level can be measured by the spectrum analyzer in the same

way as in the case of the composite sine-wave signal.

d) Adjust the input level of the c.w. signal so that a beat component is produced at a level of

–12 dB relative to the reference output level and note the input level of the signal, which is

the reference input level.

e) Select several test frequencies within the test channel and its adjacent channels and

measure the input signal level of the c.w. signal to obtain the same beat output level as in d)

for each of the test frequencies.

If the same output level is not available at a particular test frequency, add the input value

corresponding to the level difference between the output and the input signals.

The test frequencies should include the following points:

– the frequency corresponding to the chrominance subcarrier;

– the sound carrier frequency (or frequencies);

– the sound carrier frequency (or frequencies) of the lower adjacent channel;

– the vision carrier frequency of the upper adjacent channel.

Care shall be taken to avoid the influence of an intercarrier frequency trap inserted in the

output circuit of the video detector.

f) Repeat a) to e) for other test channels.

5.3.2.3 Presentation of results

The results are represented in a graph with the c.w. frequencies plotted on a linear scale as an

abscissa and input signal levels relative to the reference input signal level plotted on a decibel

scale as an ordinate.

5.3.3 Intermediate frequency interference ratio

5.3.3.1 Introduction

This test assesses the ability of the receiver to suppress the interference caused by a c.w.

signal in the intermediate frequency band.

5.3.3.2 Methods of measurement

Arrangement of the test equipment is given in figure 45.

5.3.3.2.1 Measuring conditions (subjective method)

a) Video test signal: VIR signal or colour bar signal

b) Input signals: wanted: r.f. television signal with sound carrier(s);

unwanted: c.w. signal.
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c) Test channels: one for each frequency band

d) Frequency of the c.w. signal: variable within the i.f. band

e) Input signal levels: wanted: 70 dB(µV);

unwanted: variable.

5.3.3.2.2 Measurement procedure (subjective method)

a) Set the receiver under test to the standard viewing conditions defined in 3.6.4 and apply

the wanted signal of a test channel modulated with the video test signal at an input level of

70 dB(µV).

b) Apply the unwanted signal to the receiver together with the wanted signal through a

combining network and adjust the frequency and level of the c.w. signal so as to produce

visible beat on the picture.

c) Set the frequency of the c.w. signal at which the beat is most annoying while maintaining

the input signal level constant and then reduce the input level until the beat is just

perceptible and note the level as U dB(µV) and the c.w. frequency.

d) Repeat a) to c) for other test channels.

5.3.3.2.3 Measuring conditions (objective method)

a) Video test signals: composite sine-wave signal at 200 kHz and full

grey signal

b) Input signals: wanted: r.f. television signal with sound carrier(s);

unwanted: c.w. signal.

c) Test channels: one for each frequency band

d) Frequency of the unwanted signal: fif – 500 kHz when fn < fL

fif + 500 kHz when fn > fL

e) Input signal levels: wanted: 70 dB(µV);

unwanted: variable.

f) Output signal: output for display or baseband signal output

5.3.3.2.4 Measurement procedure (objective method)

a) Apply the wanted signal of a test channel modulated with the composite sine-wave signal

to the receiver under test at a level of 70 dB(µV) and measure the output level of the

200 kHz sine-wave component with the spectrum analyzer. This level is used as a reference

output level.

b) Change the video test signal into the full grey signal while maintaining the level of the

wanted signal carriers.

c) Apply the unwanted signal together with the wanted signal through a combining network

at a level to produce a beat frequency component in the video signal.

d) Adjust the input level of the unwanted signal so that the level of the beat component

becomes –45 dB with respect to the reference output level and note the input level as

U dB(µV).

e) Repeat a) to d) for other test channels.
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5.3.3.3 Presentation of results

The intermediate frequency (i.f.) interference ratio in decibel is given by the input level of the

wanted signal minus U.

The results are presented in a table with indication of the method used.

5.3.4 Adjacent channel interference ratio

5.3.4.1 Introduction

This test assesses the ability of the receiver to suppress the interference from the lower and

the upper adjacent channels.

The lower adjacent channel interference is mainly caused by a beat between the vision carrier

of the wanted channel and the sound carrier(s) of the lower adjacent channel, while the upper

adjacent channel interference is caused by the intermodulation products of the vision and

sound carriers of the upper adjacent channel and also by cross-modulation of the video signal

component of the upper adjacent channel.

5.3.4.2 Methods of measurement

Arrangement of the test equipment is given in figure 45.

5.3.4.2.1 Measuring conditions (subjective method)

a) Video test signals: wanted: VIR signal or colour bar signal;

unwanted: colour bar signal.

b) Input signals: wanted: r.f. television signal with sound carrier(s);

unwanted: r.f. television signal with sound carrier(s);

c) Test channels: one for each frequency band

d) Unwanted channels: n – 1 and n + 1

e) Input signal levels: wanted: 50 dB(µV), 70 dB(µV) and 90 dB(µV)

unwanted: variable.

5.3.4.2.2 Measurement procedure (subjective method)

a) Set the receiver under test on the standard viewing conditions defined in 3.6.4 and apply

the wanted signal of a test channel modulated with the video test signal at an input level of

70 dB(µV).

b) Apply the unwanted signal of the lower adjacent channel modulated with the colour bar

signal to the receiver together with the wanted signal through a combining network and

adjust the level of the unwanted signal so as to produce visible disturbance on the picture.

c) Reduce the input level of the unwanted signal until the disturbance is just perceptible and

note the level as U dB(µV).

d) Change the input level of the wanted signal into 50 dB(µV) and 90 dB(µV) and repeat b)

and c) at each of the levels.

e) Change the unwanted signal into the upper adjacent channel and repeat b) to d).

f) Repeat a) to e) for other test channels.
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5.3.4.2.3 Measuring conditions (objective method)

a) Video test signals: wanted: composite sine-wave signal at 200 kHz and

full grey signal;

unwanted: colour bar signal.

b) Input signals: wanted: r.f. television signal with sound carrier(s);

unwanted: r.f. television signal with sound carrier(s).

c) Test channels: one for each frequency band

d) Unwanted channels: n – 1 and n + 1

e) Input signal levels: wanted: 50 dB(µV), 70 dB(µV) and 90 dB(µV);

unwanted: variable.

f) Output signal: output for display or baseband signal output

5.3.4.2.4 Measurement procedure (objective method)

a) Apply the wanted signal of a test channel modulated with the composite sine-wave signal

to the receiver under test at a level of 70 dB(µV) and measure the output level of the

200 kHz sine-wave component with a spectrum analyzer. This level is used as a reference

output level.

b) Change the video test signal into the full grey signal while maintaining the level of the

wanted signal carriers.

c) Apply the unwanted signal of the lower adjacent channel modulated with the colour bar

signal together with the wanted signal through a combining network at a level to produce

interference spectra in the video signal.

d) Adjust the input level of the unwanted signal so that the level of the largest component of

the spectra becomes –45 dB with respect to the reference output level and note the input

level as U dB(µV).

If there are several interference components and with a difference level smaller than 10 dB,

the power addition of such components shall be used as the interference level.

e) Change the input level of the wanted signal into 50 dB(µV) and 90 dB(µV) and repeat b)

to d) at each of the levels.

f) Change the unwanted signal into the upper adjacent channel and repeat b) to e).

g) Repeat a) to f) for other test channels.

5.3.4.3 Presentation of results

The adjacent channel interference ratio in decibels is given by the input level of the wanted

signal minus U.

The results are presented in a table together with a note indicating the method used.

5.3.5 Image interference ratio

5.3.5.1 Introduction

This test assesses the ability of the receiver to suppress the interference from an r.f. television

signal or a c.w. signal in the image frequency band.
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Since the interference is mainly caused by the carrier of the unwanted signal even when it is an

r.f. television signal, a c.w. signal is used as the unwanted signal in this measurement.

5.3.5.2 Methods of measurement

Arrangement of the test equipment is given in figure 45.

5.3.5.2.1 Measuring conditions (subjective method)

a) Video test signal: VIR signal or colour bar signal

b) Input signals: wanted: r.f. television signal with sound carrier(s);

unwanted: c.w. signal.

c) Test channels: one for each frequency band

d) Frequency of the unwanted signal: variable within the image frequency band

e) Input signal level: wanted: 50 dB(µV), 70 dB(µV) and 90 dB(µV);

unwanted: variable.

5.3.5.2.2 Measurement procedure (subjective method)

a) Set the receiver under test to the standard viewing conditions defined in 3.6.4 and apply

the wanted signal of a test channel modulated with the video test signal at an input level of

70 dB(µV).

b) Apply the unwanted signal to the receiver together with the wanted signal through a

combining network and adjust the frequency and level of the c.w. signal so as to produce

visible beat on the picture.

c) Set the frequency of the c.w. signal at which the beat is most annoying while maintaining

the input signal level constant and then reduce the signal level until the beat is just

perceptible and note the level as U dB(µV) and the c.w. frequency.

d) Change the input level of the wanted signal into 50 dB(µV) and 90 dB(µV) and repeat b)

and c) at each of the levels.

e) Repeat a) to d) for other test channels.

5.3.5.2.3 Measuring conditions (objective method)

a) Video test signals: composite sine-wave signal at 200 kHz and full

grey signal

b) Input signals: wanted: r.f. television signal with sound carrier(s);

unwanted:  c.w. signal.

c) Test channels: one for each frequency band

d) Frequency of the unwanted signal: fn + 2fif
 
 
– 500 kHz when fn < fL

fn – 2fif + 500 kHz when fn > fL

e) Input signal levels: wanted: 50 dB(µV), 70 dB(µV) and 90 dB(µV);

unwanted: variable.

f) Output signal: output for display or baseband signal output
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5.3.5.2.4 Measurement procedure (objective method)

a) Apply the wanted signal of a test channel modulated with the composite sine-wave signal

to the receiver under test at a level of 70 dB(µV) and measure the output level of the

200 kHz sine wave component with a spectrum analyzer. This level is used as a reference

output level.

b) Change the video test signal into the full grey signal while maintaining the level of the

wanted signal carriers.

c) Apply the unwanted signal together with the wanted signal through a combining network

at a level to produce a beat frequency component in the video signal.

d) Adjust the input level of the unwanted signal so that the level of the beat component

becomes –45 dB with respect to the reference output level and note the input level as

U dB(µV).

e) Change the input level of the wanted signal into 50 dB(µV) and 90 dB(µV) and repeat b)

to d) at each of the levels.

f) Repeat a) to e) for other test channels.

5.3.5.3 Presentation of results

The image frequency interference ratio in decibel is given by the input level of the wanted

signal minus U.

The results are presented in a table together with a note indicating the method used.

5.3.6 Intermodulation interference ratio

5.3.6.1 Introduction

This test assesses the ability of the receiver to suppress the interference due to

intermodulation products caused by two other r.f. television signals.

Since the interference is mainly caused by the carriers of the unwanted signals even when they

are r.f. television signals, c.w. signals are used for this measurement.

The interference occurs not only by the products falling within the wanted r.f. channel but also

by those falling within the i.f. band.

The combination of unwanted signals depends on the television system and the channel

allocation of the country for which the receiver is designed.

5.3.6.2 Method of measurement

Arrangement of the test equipment is given in figure 46.

5.3.6.2.1 Measuring conditions (subjective method)

a) Video test signal: VIR signal or colour bar signal

b) Input signals: wanted: r.f. television signal with sound carrier(s);

unwanted: two c.w. signals.

c) Test channels: one for each frequency band



60107-1 © IEC:1997 – 177 –

d) Frequencies of unwanted signals: typical combinations which may cause undesirable

intermodulation products,

for example, fn–2 and fn+2, fu1 – fu2 = fif

where fu1 and fu2 are two unwanted signals.

e) Input signal level: wanted: 70 dB(µV) and 90 dB(µV);

unwanted: variable.

5.3.6.2.2 Measurement procedure (subjective method)

a) Set the receiver under test on the standard viewing conditions defined in 3.6.4 and apply

the wanted signal of a test channel modulated with the video test signal at an input level of

70 dB(µV).

b) Apply the unwanted signals of one of the combinations to the receiver together with the

wanted signal through a combining network, and adjust the levels of the unwanted signals

and vary the frequency from the nominal values so as to produce visible beat interference

on the picture.

The two unwanted signals shall be set at an equal level.

c) Reduce the input levels of the unwanted signals, while maintaining both levels equal,

until the disturbance is just perceptible and note the level as U dB(µV).

d) Repeat b) and c) for other combinations.

e) Change the input level of the wanted signal into 90 dB(µV) and repeat b) to d).

f) Repeat a) to e) for other test channels.

5.3.6.2.3 Measuring conditions (objective method)

a) Video test signals: composite sine-wave signal at 200 kHz and full

grey signal

b) Input signals: wanted: r.f. television signal with sound carrier(s);

unwanted: two c.w. signals.

c) Test channels: one for each frequency band

d) Frequencies of unwanted signals: typical combinations which may cause undesirable

intermodulation products,

for example, fn–2 and fn+2, fu1 – fu2 = fif

where fu1 and fu2 are two unwanted signals.

e) Input signal level: wanted: 70 dB(µV) and 90 dB(µV);

unwanted: variable.

f) Output signal: output for display or baseband signal output
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5.3.6.2.4 Measurement procedure (objective method)

a) Apply the wanted signal of a test channel modulated with the composite sine-wave signal

to the receiver under test at a level of 70 dB(µV) and measure the output level of the

200 kHz sine-wave component with a spectrum analyzer. This level is used as a reference

output level.

b) Change the video test signal into the full grey signal while maintaining the level of the

wanted signal carriers.

c) Select a combination which may cause intermodulation and apply the unwanted signals

of the combination together with the wanted signal through a combining network at a level to

produce interference spectra in the video signal. The two unwanted signals shall be set at

an equal level during the measurement.

If the beat frequency caused by intermodulation is lower than 100 kHz, shift one of the c.w.

frequencies so as to produce a beat frequency higher than 100 kHz.

d) Adjust the input level of the unwanted signals so that the level of the largest component

of the spectra becomes –45 dB with respect to the reference output level, and note the input

level as U dB(µV).

If multiple interference components with a difference level smaller than 10 dB exist, power

addition of such components shall be used as the interference level.

e) Repeat c) and d) for other combinations.

f) Change the input level of the wanted signal into 90 dB(µV) and repeat b) to e).

g) Repeat a) to f) for other test channels.

5.3.6.3 Presentation of results

The intermodulation interference ratio in decibel is given by the input level of the wanted signal

minus U.

The results are presented in a table together with a note of the method used.

5.3.7 Cross-modulation interference ratio

5.3.7.1 Introduction

This test assesses the ability of the receiver to suppress the interference due to cross-

modulation caused by r.f. television signals other than the adjacent channels.

The cross-modulation is mainly caused by the second adjacent channels. It is, however,

desirable to check other channels in the same television band.

5.3.7.2 Methods of measurement

Arrangement of the test equipment is given in figure 45.

5.3.7.2.1 Measuring conditions (subjective method)

a) Video test signals: wanted: VIR signal or colour bar signal;

unwanted: colour bar signal.
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b) Input signals: wanted: r.f. television signal with sound carrier(s);

unwanted: r.f. television signal with sound carrier(s).

c) Test channels: one for each frequency band

d) Unwanted channels: ≤ n – 2 and ≥ n + 2

e) Input signal levels: wanted: 70 dB(µV) and 90 dB(µV)

 unwanted: variable

5.3.7.2.2 Measurement procedure (subjective method)

a) Set the receiver under test on the standard viewing conditions defined in 3.6.4, and apply

the wanted signal of a test channel modulated with the video test signal at an input level of

70 dB(µV).

b) Apply the unwanted signal of the lower second adjacent channel (n – 2) modulated with

the colour bar signal to the receiver together with the wanted signal through a combining

network and adjust the level of the unwanted signal so as to produce visible disturbance on

the picture.

c) Reduce the input level of the unwanted signal until the disturbance is just perceptible and

note the level as U dB(µV).

d) Change the input level of the wanted signal to 90 dB(µV) and repeat b) and c).

e) Change the unwanted signal into the higher second adjacent channel (n + 2) and repeat

b) to d).

f) If other unwanted channels are specified, measure the input level for each of the

channels in the same way.

g) Repeat a) to f) for other test channels.

5.3.7.2.3 Measuring conditions (objective method)

a) Video test signals: wanted: composite sine-wave signal at 200 kHz and

full grey signal;

unwanted: composite sine-wave signal at 200 kHz.

b) Input signals: wanted: r.f. television signal with sound carrier(s);

unwanted: r.f. television signal with sound carrier(s).

c) Test channels: one for each frequency band

d) Unwanted channels: n – 2 and n + 2

e) Input signal levels: wanted: 70 dB(µV) and 90 dB(µV);

unwanted: variable.

f) Output signal: output for display or baseband signal output

5.3.7.2.4 Measurement procedure (objective method)

a) Apply the wanted signal of a test channel modulated with the composite sine-wave signal

to the receiver under test at a level of 70 dB(µV) and measure the output level of the

200 kHz sine-wave component with a spectrum analyzer. This level is used as a reference

output level.

b) Change the video test signal into the full grey signal while maintaining the level of the

wanted signal carriers.
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c) Apply the unwanted signal of the second lower adjacent channel n – 2 modulated with the

composite sine-wave signal together with the wanted signal through a combining network at

a level to produce interference spectra in the video signal.

d) Adjust the input level of the unwanted signal so that the level of the largest component of

the spectra becomes –45 dB with respect to the reference output level and note the input

level as U dB(µV).

If there are several interference components with difference levels smaller than 10 dB, the

power addition of such components shall be used as the interference level.

e) Change the input level of the wanted signal to 90 dB(µV) and repeat b) to d).

f) Change the unwanted signal to the second upper adjacent channel n + 2 and repeat b)

to e).

g) If other unwanted channels are specified, measure the input level for each of the

channels in the same way.

h) Repeat a) to g) for other test channels.

5.3.7.3 Presentation of results

The cross-modulation interference ratio in decibel is given by the input level of the wanted

signal minus U.

The results are presented in a table together with a note of the method used.

5.3.8 IF beat interference ratio

5.3.8.1 Introduction

The i.f. beat interference is caused by a signal with the frequency (fn + fif) or (fn – fif).

5.3.8.2 Methods of measurement

The methods of measurement are the same as those defined in 5.3.3 for the i.f. interference,

except for the frequencies of the unwanted signal.

Frequencies of the unwanted signal:

– for the subjective method, fn + i.f. band and fn – i.f. band;

– for the objective method, fn + fif – 500 kHz and fn – fif + 500 kHz.

5.3.8.3 Presentation of results

The i.f. beat interference ratio in decibel is given by the input level of the wanted signal minus

that of the unwanted signal.

The results are presented in a table together with a note of the method used.

5.3.9 Spurious frequency interference ratio

5.3.9.1 Introduction

This test subjectively assesses the interference due to spurious frequency components caused

by the signals other than those defined above.

The response includes cross-modulation due to the signals outside the television bands.
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5.3.9.2 Methods of measurement

Arrangement of the test equipment is given in figure 45.

5.3.9.2.1 Measuring conditions

a) Video test signal: VIR signal or colour bar signal

b) Input signals: wanted: r.f. television signal with sound carrier(s);

unwanted: a.m. signal modulated with 1 kHz sine

wave at 45 %.

c) Test channels: one for each frequency band

d) Frequency of the a.m. signal: variable from 26 MHz to 1 GHz, except the

television frequency bands.

e) Input signal levels: wanted: 70 dB(µV);

unwanted: variable.

5.3.9.2.2 Measurement procedure

a) Set the receiver under test on the standard viewing conditions defined in 3.6.4, and apply

the wanted signal of a test channel modulated with the video test signal at an input level of

70 dB(µV).

b) Apply the unwanted signal to the receiver together with the wanted signal through a

combining network at a level of 110 dB(µV) and a frequency of 26 MHz.

c) Increase the frequency of the unwanted signal. If disturbance appears on the picture,

note the frequency.

d) If the frequency differs from those specified above, reduce the signal level until the

disturbance is just perceptible and note the level as U dB(µV).

e) Increase the frequency further and repeat c) and d) up to 1 GHz.

f) Repeat a) to e) for other test channels.

5.3.9.3 Presentation of results

The spurious frequency interference ratio in decibel is given by the input level of the wanted

signal minus U.

The results are presented in a table or graphically.

5.3.10 Internally generated interference

5.3.10.1 Introduction

This test subjectively assesses disturbance on the picture due to spurious frequency

components caused in the internal circuits of the receiver under test.

The following are the possible sources of internally generated unwanted signals:

5.3.10.1.1 Harmonics of the vision and sound intermediate frequencies
and chrominance subcarrier signals

a) Harmonics of the vision and sound intermediate frequency signals that fall into the

radiofrequency passband to which the receiver is tuned.
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b) Harmonics of the chrominance subcarrier signal that fall within the intermediate

frequency passband or the radiofrequency passband to which the receiver is tuned.

c) Harmonics of the regenerated chrominance subcarrier that fall within the intermediate

frequency passband of the receiver or the radiofrequency passband to which the receiver is

tuned.

5.3.10.1.2 Interaction among the luminance, chrominance and sound signals

a) Sound modulation and intercarrier beats appearing in the video amplifier causing

interference with the luminance and chrominance signals.

b) Intermodulation between the intercarrier and the chrominance signal causing interference

with the luminance signal.

c) Interference of the luminance signal with the chrominance signal causing cross-colour.

d) Sound modulation appearing in the synchronizing circuits causing interference with

synchronization.

5.3.10.1.3 Deflection waveforms

Deflection waveforms and harmonics of the line frequency picked up by tuner, i.f. part and the

video amplifier causing disturbance in the picture.

5.3.10.1.4 Harmonics of digital signals

a) Harmonics of digital signals generated in the digital processing circuit of the video signal

and its clock signal that fall within the intermediate frequency passband or the

radiofrequency passband to which the receiver is tuned.

b) Harmonics of digital signals in the digital controlling circuits such as channel selection

and remote control.

5.3.10.2 Method of measurement

5.3.10.2.1 Measuring conditions

a) Video test signal: VIR signal or colour bar signal

b) Input signal: r.f. television signal with sound carrier(s)

c) Modulation of sound carrier(s): 1 kHz 90 %

d) Test channels: one for each frequency band

e) Input signal level: from the maximum sensitivity to 90 dB(µV)

5.3.10.2.2 Measurement procedure

a) Set the receiver under test to the standard viewing conditions defined in 3.6.4 and apply

the wanted signal of a test channel modulated with the video test signal at an input level

corresponding to the maximum sensitivity.

b) Observe the screen and check if there is any disturbance on the picture, while gradually

increasing the input signal level up to 90 dB(µV).

If any disturbance is noticed, note the phenomenon and assess it by the ITU-R five-point

impairment scale and also the range of input level at which the disturbance appears.
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c) Identify the source of disturbance. Sources described in 5.3.10.1.1 and 5.3.10.1.2 can be

identified by cutting off the sound carrier(s) and chrominance subcarrier.

d) Repeat a) to c) for other test channels.

5.3.10.3 Presentation of results

The results are classified according to 5.3.10.1 and presented in a table.
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Figure 45 – Arrangement of test equipment for two-signal method (5.3.2 to 5.3.5 and 5.3.7)
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Figure 46 – Arrangement of test equipment for three-signal method (5.3.6)
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6 Characteristics of luminance and chrominance channels

6.1 Characteristics of the luminance channel

The characteristics of the luminance channel are measured at the drive ports of the display
device(s) and, if provided, at the baseband output terminals for composite video or Y signals.
They describe:

– response to all video frequencies from low frequencies up to the limit of the system for
which the receiver is intended;

– black level and its stability on the screen.

6.1.1 General measuring conditions

Unless otherwise specified, the following conditions shall be applied to all the measuring items:

– the receiver under test is first set to the standard receiver settings specified in 3.6.3;

– in some measurements, the contrast control is adjusted to obtain the standard output
voltage for the reference pattern signal. It is, therefore, necessary to measure the standard
output voltage for the display device with the reference pattern signal by the procedure
specified in 3.6.2 in advance;

– the picture (quality enhancement) control or switch, if provided, shall be set at the normal
quality position;

– test signals are applied to the antenna terminal as an r.f. television signal of a test
channel modulated with a video test signal at the standard input signal level. It is not
necessary to apply the sound carrier(s);

– the test channel is a typical channel selected from the VHF bands or the UHF bands
(see 3.3.3);

– where the system in use requires that the signal is precorrected for receiver group delay
characteristics, this precorrection shall be included in the r.f. television signal source;

– the characteristics are measured at R, G and B drive ports individually;

– if the receiver is provided with baseband input terminals for composite video signals or Y
signals, the measurements are also made by applying the test signals to the terminals at the
standard input signal level.

NOTES

1 In the measurement of output signals to a CRT, the oscilloscope should be connected to the electrode via a
low capacitance FET probe, since a normal probe may degrade the high-frequency response due to its high
input capacitance.

2 If R, G and B baseband input and/or output terminals are provided, the measurements should also be made
for these terminals in a similar manner.

6.1.2 Amplitude response to video frequency

6.1.2.1 Introduction

The amplitude response to video frequency represents the amplitude of the luminance signal at
each drive port of the display device or each baseband output terminal as a function of the
video frequency.
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The response is measured by a multiburst signal. If more precise data are required, a
composite sine-wave signal shall be used.

6.1.2.2 Method of measurements

6.1.2.2.1 Measuring conditions

a) Video test signal: multiburst signal or composite sine-wave signal

6.1.2.2.2 Measurement procedure (multiburst method)

a) Apply the multiburst signal to the receiver. The contrast control shall be adjusted to
obtain the standard output voltage with the reference pattern signal when measurements are
made at the drive ports of the display.

b) Connect an oscilloscope to one of the drive ports of the display device or one of the
baseband output terminals.

c) Measure the output level of each frequency burst as a percentage, using the two-step
reference signal as a reference.

NOTE – A line-rate or field-rate sweep frequency signal can be used as an alternative.

6.1.2.3 Measurement procedure (composite sine-wave method)

a) Apply the composite sine-wave signal to the receiver. The contrast control shall be set as
described above.

b) Connect an oscilloscope to one of the drive ports of the display device or one of the
baseband output terminals.

c) Measure the output level of the sine-wave component in decibels while varying the
frequency from 100 kHz to the maximum frequency of the system, using the output level at
100 kHz as a reference.

NOTE – If a comb filter is used in the luminance channel, the amplitude varies with a rate of half the line

frequency. In such a case, the maximum amplitude around the frequency will be measured.

6.1.2.4 Presentation of results

For the multiburst method, the results are represented in a table or graphically in decibels. For
the composite sine-wave method, the results are presented on a graph with a logarithmic
frequency scale as abscissa and a linear dB scale as ordinate.

6.1.3 Group delay characteristics to video frequency

6.1.3.1 Introduction

Group delay characteristics describe the delay of signal components of the various frequencies
with respect to the low frequencies.

The response is measured by a multipulse signal. If more precise data are required, group
delay measuring equipment can be used.

In the multipulse signal, group delay differences between the high-frequency and low-frequency
components of the pulse appear as sinusoidal distortion of the baseline.
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6.1.3.2 Method of measurement

6.1.3.2.1 Measuring conditions

a) Video test signal: multipulse signal

6.1.3.2.2 Measurement procedure

a) Apply the test signal to the receiver. The contrast control shall be adjusted to obtain the
standard output voltage with the reference pattern signal when measurements are made at
the drive ports of the display.

b) Connect an oscilloscope to one of the drive ports of the display device or one of the
baseband output terminals. 

c) Measure the baseline distortion of the modulated pulse by the values of Y1, Y2, and YM
as described in figure 64 and also note the signs of Y1 and Y2.

Determine the group delay for each frequency using the equations given in 6.2.12.2.2 or the
nomographs in figures 65 and 66 depending on the system used. Those equations and
figures are applicable to the frequencies other than the chrominance subcarrier frequency.

NOTE – For 40T pulse, the group delay found with the nomograph in figure 65 or 66 is multiplied by a factor 2.

6.1.3.3 Presentation of the results

The values of group delay at the burst frequencies are represented in a table or graphically in
nanoseconds.

6.1.4 Linear waveform response

6.1.4.1 Introduction

The linear waveform response of the luminance channel is the waveshape measured at each
drive port of the display device or each baseband output terminal when applying the stated
limited spectrum test signals to the receiver. The results are expressed as a percentage of the
difference between black level and maximum white level. A rating factor K may also be used in
some cases. This allows for the differing subjective effects of the various distortions.

Alternatively, the results may be presented by photographic records of the various waveforms.

Four types of response measurement are described indicating the frequency and group delay
response throughout the video-frequency range:

– line-rate bar response;

– pulse response;

– pulse and bar ratio;

– field-frequency square-wave response.

6.1.4.2 Method of measurement

6.1.4.2.1 Measuring conditions

a) Video test signal: 2T pulse and bar signal and horizontal bar signal.
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6.1.4.2.2 Measurement procedure (2T bar response)

a) Apply the 2T pulse and bar signal to the receiver. The contrast control shall be adjusted
to obtain the standard output voltage with the reference pattern signal when measurements
are made at the drive ports of the display.

b) Connect an oscilloscope to one of the drive ports of the display device or one of the
baseband output terminals.

c) Adjust the oscilloscope as shown in figure 47 so that the difference between point A at
the black level and point B at the mid-point of the bar corresponds to a unit-amplitude
(100 %). 

d) Measure the maximum departure b of the bar from the unit-amplitude between points
extended to 0,01 H from the half-amplitude points of each transition, m1 or m2, and express
as a percentage of the difference between point A and point B. (H is the duration of one
line.)

e) The rating factor K is obtained by the following expression:

K b =    100 %×

6.1.4.2.3 Measurement procedure (2T pulse response)

a) Maintain the same settings as above.

b) Adjust the oscilloscope as shown in figure 48, such that the sweep velocity corresponds
to the time scale indicated, the black level of the response coincides with the horizontal axis
and the peak level of the response falls on the unit-amplitude line (100 %) and the half-
amplitude points of the response are symmetrically disposed about the vertical axis.

c) Measure the amplitude of the waveform at the indicated points  on the horizontal axis and
express it as a percentage b of the peak response.

Then measure the time difference a between the half-amplitude points of the 2T pulse and
express it in nanoseconds.

d) K rating of 2T pulse as a function of half-amplitude duration can be obtained by the
following expression as a and T in the same unit:

K
a T

T
 =  

  2  

10
  100 %

−
×

e) K rating of 2T pulse as a function of percentage of b (peak response) can be obtained by
the following expression:

Points on time axis as unit intervals K rating

±1 K
b

= ×
400

100 %

±2 K
b

= ×
200

100 %

±3 K
b

= ×
100

100 %

6.1.4.2.4 Measurement procedure (2T pulse/bar ratio)

a) Maintain the same setting as above.

b) Adjust the oscilloscope as shown in figure 47, and measure the ratio of the amplitude of
the 2T pulse to the amplitude of the 2T bar response at point B as r %.
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c) K rating of 2T pulse-to-bar ratio can be obtained by the following expression:

K
r

r
=

−
×

100

4
100 %

6.1.4.2.5 Measurement procedure (field-frequency square-wave response)

a) Maintain the contrast control setting as above and then apply the horizontal bar signal to
the receiver.

b) Connect an oscilloscope to one of the drive ports of the display device or one of the
baseband output terminals.

c) Adjust the oscilloscope as shown in figure 49 so that the mid-points of the positive and
negative excursions correspond to points A and B, and that the difference between these
points corresponds to the unit-amplitude, the synchronizing pulses being ignored.

NOTE – The probe of the oscilloscope should be correctly adjusted for square-wave response.

d) Measure the maximum departure b of the bar amplitude above and below the unit-
amplitude level B which is between points 0,01 V from the half-amplitude points of each
transition, m1 or m2. (V is the duration of one vertical field).

e) Express b as a percentage of the unit-amplitude.

f) K rating of field-frequency square-wave response can be obtained by the following
expression:

K
b

=
−

×
100

2
100 %

6.1.4.3 Presentation of results

The results in a percentage or in K rating are presented in a table.

6.1.5 Line-time non-linearity

6.1.5.1 Introduction

The non-linearity distortion in the luminance channel is measured with the staircase signal or
the APL-variable staircase signal at each drive port of the display device or each baseband
output terminal.

6.1.5.2 Method of measurement

6.1.5.2.1 Measuring conditions

a) Video test signal: staircase signal or APL-variable staircase signal

6.1.5.2.2 Measurement procedure (standard method)

a) Apply the test signal to the receiver. The contrast control shall be set to the normal
contrast setting specified in 3.6.3.  When the APL-variable signal is used, set its average
picture level (APL) at 50 %.

b) Connect the oscilloscope to one of the drive ports of the display device or one of the
baseband output terminals.

c) Measure the amplitude between the white level and the black level A0  and the amplitude
of each step An, where n = 1 to 5, as shown in figure 50.
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d) Calculate the non-linearity by the following equation:

Non-linearity = 
A A

A

n 0

0

5

5
100 %

−
×

e) When the APL-variable signal is used, vary the APL to 10 % and 90 % and make the
same measurement as above.

6.1.5.2.3 Measurement procedure (alternative method)

a) Measure the amplitude of impulses obtained by passing the output signal through a high-
pass filter which eliminates low-frequency components of the signal and obtain the
amplitudes of the highest and lowest impulses.

b) The linearity error is expressed as:

Linearity error = 
V V

V

max min

max

100 %
−

×

6.1.5.3 Presentation of results

The results are presented in a table or graphically.

6.1.6 Chrominance to luminance intermodulation

6.1.6.1 Introduction

Chrominance to luminance intermodulation is present when the luminance amplitude is
affected by superimposed chrominance signals. This distortion may be caused by clipping or
other non-linearities in the signal path.

This measurement applies only to the output signals at the drive ports of the display device in
the NTSC and PAL receivers.

6.1.6.2 Method of measurements

6.1.6.2.1 Measuring conditions

a) Video test signal: staircase-modulated chrominance signal or modulated pedestal signal

6.1.6.2.2 Measurement procedure

a) Apply the test signal to the receiver. The contrast control shall be set to the normal
contrast setting specified in 3.6.3.

b) Connect an oscilloscope to one of the drive ports of the display device and reduce the
bandwidth with a suitable low-pass filter so that no spurious subcarrier is measured.

c) Set the saturation control of the receiver to zero or switch the colour decoder off.

d) Measure the level of the luminance signal during the absence of the chrominance signal
and take this value as a reference.

e) Measure the value of the luminance signal during the bars with subcarrier signals. The
difference between this value and the reference is the intermodulation and shall be
expressed as a percentage of the reference value with a positive sign for increase in
luminance and with a negative sign for decrease.
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6.1.6.3 Presentation of results

The intermodulation and its polarity are given as a percentage of the luminance level.

6.1.7 Black level and its stability

6.1.7.1 Introduction

The black level stability is the attribute which defines:

– to which extent the luminance level of the dark parts of the picture is kept constant;

– to which extent the colour of the dark parts of the picture is kept constant.

Measurements on black level are focused on the stability of the luminance and colour in the
dark parts of the picture to the average picture level, time, supply voltage and r.f. input signal
level.

The results of the measurements include the stability of the display circuit.

6.1.7.2 Methods of measurement

6.1.7.2.1 Measuring conditions

a) Video test signals: PLUGE signal and white PLUGE signal

6.1.7.2.2 Measurement procedure

a) Apply the PLUGE signal to the receiver. The contrast control shall be set to the normal
contrast setting specified in 3.6.3.

b) Reduce the ambient illumination to less than 2 lx at the face of the display.

c) Reduce the luminance by the brightness control until the darker vertical stripe is just
invisible while the lighter vertical stripe and the background (black level) remain clearly
visible.

d) The increase of the black level can now be determined by the appearance of a darker
stripe.

The decrease of the black level can be determined by the decrease in visibility of the lighter
stripe.

As a supplementary measurement, the luminance level is to be measured at the black level
of the picture.

e) Initial variation of black level

After setting the black level, switch the receiver off for a sufficiently long period for all parts
of the receiver to attain approximately the test room temperature and then switch the
receiver on again.

As soon as the background level becomes visible, measure the luminance variations of the
background until the level is stabilized. Note this time and the maximum variation of the
background in cd/m

2
 during the period.

f) Black level stability with supply voltage

Change the supply voltage to the limits of the specified range and note the variation of the
background in cd/m

2
.

NOTE – Unless otherwise specified by the manufacturer, the voltage limits are ±10 % of the rated voltage.
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g) "LACK�LEVEL�STABILITY�WITH�AVERAGE�PICTURE�LEVEL

Apply the white PLUGE signal and set the black level. Then change it to the PLUGE signal
and measure the variation of the background in cd/m

2
.

If the black level shifts to blacker-than-black level at the PLUGE signal and cannot be
measured, first apply the PLUGE signal and then change it to the white PLUGE signal and
measure the variation.

NOTES

1 This measurement is not applicable to black and white receivers without d.c. restoration.

2 An alternative method is given in 7.1.4.

h) "LACK�LEVEL�STABILITY�WITH�R�F��INPUT�SIGNAL�LEVEL

Vary the r.f. input signal level from the standard input signal level to the noise limited

sensitivity level and to 100 dB(µV) and measure the variation of the background in cd/m
2

with the PLUGE signal.

i) 6ARIATION�OF�COLOUR�TEMPERATURE�DUE�TO�BLACK�LEVEL�SHIFT

If variation of colour temperature is observed in the measurements e) to h), assess it
subjectively and state it with the results.

j) #HANGE�IN�BLACK�LEVEL�BETWEEN�COLOUR�AND�MONOCHROME�OPERATION

Change the video test signal to the PLUGE signal. Adjust the saturation control to its
nominal position and note the variation of colour temperature at the background due to the
variation of the saturation control.

6.1.7.2.3 0RESENTATION�OF�RESULTS

The results of e), f), g) and h) are given in cd/m
2
. The results of i) and j) are given in terms of

the five grade impairment scale.

6.1.8 #ROSS�LUMINANCE��3%#!-�SYSTEM	

6.1.8.1 )NTRODUCTION

In the SECAM system, the subcarrier is always present even in the black/white parts of the
pictures. However, the amplitude varies strongly with the instantaneous frequency due to the
r.f. pre-emphasis in the transmitter. It is much higher for strongly saturated colour areas due to
the large frequency deviation. This phenomenon is emphasized by the low-
frequency pre-emphasis causing the instantaneous frequency to deviate to the limits of
3,9 MHz or 4,75 MHz during several colour transients. This is one of the reasons that in the
SECAM system the power distribution of the subcarrier signal is not so concentrated on the
central frequency as in NTSC and PAL systems. Suppression of this whole frequency range

( ≥12 dB at 3,9 MHz to 4,75 MHz) will result in inadmissible reduction of the luminance

bandwidth. Comb-filtering is not possible in SECAM. Therefore, dot crawl will be visible in
certain colours on SECAM pictures.

The following negative effects will also appear:

– in some saturated colours, for example yellow, the difference of the subcarrier amplitude
in the R-Y and B-Y signals is very high. If non-linearity exists, an H/2 luminance pattern
appears on the screen;

– in the case of non-linearity, the subcarrier amplitude during colour transients may cause
luminance errors during these transients.
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6.1.8.2 Method of measurement

6.1.8.2.1 Measuring conditions

a) Video test signal: 100/0/75/0 SECAM colour bar signal

b) Signal input: r.f. and baseband

c) Input signal level: standard input signal level

d) Output: R-Y and B-Y terminals or R and B terminals

6.1.8.2.2 Measurement procedure

a) Apply the test signal to the receiver and adjust the picture to normal brightness and
contrast settings.

b) Set the saturation control to zero.

c) Observe the H/2 luminance pattern in the yellow bar.

d) Observe the dot crawl pattern and the H/2 luminance pattern in the colour transients.

e) The disturbance in the yellow bar is given in terms of the five-grade impairment scale.

f) The dot crawl is given in terms of the five-grade impairment scale.

6.1.8.3 Presentation of the results

The results are presented in a table or graphically.
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Figure 48 – 2T pulse response (6.1.4)
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Figure 50 – Line-time non-linearity (6.1.5)
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6.2 Characteristics of chrominance channel

The characteristics of the chrominance channel are measured mainly at the R, G and B drive
ports of the display device(s) and, if provided, at the baseband output terminal for composite
video signals. They describe:

– response to all frequencies of the chrominance channel;

– colour decoding characteristics;

– other characteristics related to the chrominance channel.

When a CRT is used as the display device, the drive ports are the CRT electrodes, but in the
case of LCD displays, they are the inputs to the driver of the LCD panel.

6.2.1 General measuring conditions

Unless otherwise specified, the following conditions shall be applied to all the measuring items:

– the receiver under test is set to the standard settings specified on 3.6.3;

– test signals are applied to the antenna terminal as an r.f. television signal of a test
channel modulated with a video test signal at the standard input level. It is not necessary to
apply the sound carrier(s). The test channel is a typical channel selected from the VHF
bands or the UHF bands;

– if the receiver is provided with baseband input terminals for composite video signals or
Y/C separated terminals, some measurements are also made by applying the test signals to
this terminal.

NOTES

1 In the measurement of output signals to a CRT, the oscilloscope should be connected to the electrode via a
low-capacitive FET probe, since a normal probe may degrade the high-frequency response due to its high input
capacitance.

2 Some measurements are made at all drive ports of the display device(s) individually and some are made at
a representative port.

3 If the receiver has a baseband output terminal, some characteristics are also measured at this terminal.

4 If R, B, G output terminals are provided, the measurement shall also be made for these terminals in a similar

manner. 

6.2.2 Chrominance automatic gain control characteristics

6.2.2.1 Introduction

This test measures the range of chrominance automatic gain control as a function of the
amplitude of the chrominance sub-carrier signal including the colour burst.

NOTE – This measurement is relevant to PAL and NTSC receivers.

6.2.2.2 Method of measurement

6.2.2.2.1 Measuring conditions

a) Video test signal: colour bar signal

b) Signal input: r.f. or baseband

6.2.2.2.2 Measurement procedure

a) Apply the test signal to the receiver.
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b) Connect an oscilloscope to the B-Y colour difference signal drive ports of the display
device. Vary the amplitude of the chrominance subcarrier signal including the colour burst of
the signal from zero level to approximately +6 dB referred to the nominal level and measure
the output level of the B-Y colour difference signal (Vp-p). The input signal level (Vp-p) of the
chrominance sub-carrier signal to the colour decoder may be measured instead of the
output of the B-Y colour difference signal.

c) When the colour synchronization circuit becomes inoperative and/or the colour killer
circuit becomes operative, record the chrominance sub-carrier signal level at which the
above occurs.

When neither B-Y colour difference signal output to the display nor the chrominance
sub-carrier input signal to the colour decoder are available, follow the measurement procedure
described in 6.2.2.2.3.

6.2.2.2.3 Measurement procedure (alternative method)

a) Connect an oscilloscope to the B primary colour signal drive port of the display device.

b) Turn off the chrominance sub-carrier signal of the test signal and measure the amplitude
of A in figure 51.

c) Then turn on the chrominance sub-carrier signal. Vary the amplitude of the chrominance
subcarrier signal including the colour burst and measure the amplitude of B in figure 51.

d) Calculate and record values of B-A to the amplitudes of the chrominance subcarrier.

6.2.2.3 Presentation of results

The results are presented in a graph with the ratio of the chrominance sub-carrier input signal
level to the standard chrominance sub-carrier input signal level, expressed in decibels on a
linear scale as abscissae and the ratio of the output signal level to that at the standard
chrominance subcarrier input signal level in decibels on a linear scale as ordinates.

It shall be clearly stated whether  the B-Y colour difference signal or the B primary colour signal
was measured.  An example is shown in figure 52.

6.2.3 Differential gain and differential phase

6.2.3.1 Introduction

The differential gain (DG) is the amplitude variation of the chrominance sub-carrier signal due
to the variation of the luminance signal level of a video signal. The differential phase (DP) is
the phase shift to the variation of the luminance signal level of a video signal. This
measurement is applied to the composite output signal only.

6.2.3.2 Method of measurement

6.2.3.2.1 Measuring conditions

a) Video test signal: Colour staircase signal or APL-variable colour staircase
signal

b) Signal input: r.f. and baseband

c) Signal output: baseband output
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6.2.3.2.2 Measurement procedure (differential gain and phase meter method)

a) Apply the test signal to the receiver. When the APL-variable colour staircase signal is
used, set its average picture level (APL) at 50 %.

b) Connect a differential gain and phase meter to the composite video output terminal of the
receiver.

c) Measure DG and DP appearing on the display of the differential phase and gain meter.

d) When APL variable colour staircase signal is used, repeat c) with the test signal of 10 %
APL and 90 % APL respectively.

6.2.3.2.3 Measurement procedure (vectorscope method)

a) Apply the test signal to the receiver. When the APL-variable colour staircase signal is
used, set its average picture level (APL) at 50 %.

b) Connect a vectorscope with a differential gain and phase option to the composite video
signal output terminal of the receiver.

c) Adjust the vector scope for the differential gain measurement in the line sweep mode.

d) DG is calculated by the following equation:

DG 100 %
max min

max

=
−

×
A A

A

where

Amax is the maximum value of chrominance sub-carrier amplitudes;

Amin is the minimum value of chrominance sub-carrier amplitudes.

e) Adjust the vectorscope for the differential phase measurement in the line sweep mode.

f) DP is calculated by the following equation:

DP =    max minφ φ−

where

φmax is the maximum value of chrominance sub-carrier phases, in degrees;

φmin is the minimum value of chrominance sub-carrier phases, in degrees.

g) When the APL variable colour staircase signal is used, repeat c) to f) with the test signals
of 10 % APL and 90 % APL respectively.

6.2.3.3 Presentation of the results

The results are presented in a table.

NOTE – It should be confirmed with a standard demodulator that DG and DP of the test signal are zero. If they

are not zero, correction should be made on the measurement results.

6.2.4 Amplitude response to modulation frequency

6.2.4.1 Introduction

This test measures the amplitude response of the chrominance channel to the variation of the
modulation frequency.
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6.2.4.2 Method of measurement

6.2.4.2.1 Measuring conditions

a) Video test signal: sine-wave modulated chrominance signal

b) Signal input: r.f. and baseband

6.2.4.2.2 Measurement procedure

a) Apply the test signal with a sine-wave modulation frequency of 20 kHz to the receiver and
set the chrominance phase of the sine wave to R-Y.

b) Vary the modulation frequency up to approximately 2 MHz and measure signal levels as
the peak-to-peak voltage at the R primary colour or the R-Y colour difference signal drive
port of the display device.

c) Repeat a) and b) for G and B primary colour or G-Y and B-Y colour difference signal
outputs. Then set the chrominance phase of the sine wave to G-Y for the measurement at
the G or G-Y output and to B-Y for the measurement at the B or the B-Y output.

6.2.4.3 Presentation of results

The results are presented in a graph with the modulation frequency in a logarithmic scale as
abscissa, and the ratio of each colour difference signal output voltage to the output voltage at
20 kHz expressed in decibels as ordinates. An example is shown in figure 53.

The effects of pre-emphasis and limiting in the SECAM system encoder shall be allowed for
when interpreting the results obtained for high video frequencies at large modulation levels.

6.2.5 Linear waveform response in chrominance channel

6.2.5.1 Introduction

The linear waveform response in the chrominance channel is the waveshape measured at an
appropriate drive port of the display device when applying the stated limited spectrum test
signals to the receiver. The results are expressed as a percentage of the difference between
the signal level and the baseline level of the signal to the unit-amplitude. A rating factor K may
also be used in some cases; this allows for the differing subjective effects of the various
distortions.

Alternatively, the results may be presented by photographic records of the various waveforms.

Bar response, pulse response and pulse bar rating are described indicating the frequency and
group delay response over the chrominance passband and the chrominance subcarrier
frequency band.

6.2.5.2 Method of measurement

6.2.5.2.1 Measuring conditions

a) Video test signal: modulated 20T pulse and bar signal B (colour phase set to
magenta)

b) Signal input: r.f. and baseband
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6.2.5.2.2 Measurement procedure (modulated 20T bar response)

a) Apply the test signal to the receiver.

b) Connect an oscilloscope to the B or R primary colour, or the B-Y or R-Y colour difference
signal drive port of the display device and observe the signal waveform.

NOTES

1 To avoid an over-ranging of a modulated 20T pulse and bar signal in the decoder, the phase of the
subcarrier should represent the magenta or green during measurements.

2 If the measurement is made at the G primary colour or the G-Y colour difference signal drive port, the phase

of the subcarrier should represent green. 

c) Adjust the oscilloscope as shown in figure 54, so that the difference between point A at
the black level and point B at the mid-point of the bar corresponds to a unit-amplitude.

d) Measure the maximum departure b of the bar from the unit-amplitude between the
duration c and express it as KB which is a percentage b of the unit-amplitude, where c is the
duration between points extending to 0,05 H from the half amplitude points of each
transition, m1 or m2.

6.2.5.2.3 Measurement procedure (modulated 20T pulse response)

a) Apply the test signal to the receiver.

b) Connect an oscilloscope to the B or R primary colour, or the B-Y or R-Y colour difference
signal drive port of the display device and observe the signal waveform.

c) Adjust the oscilloscope as shown figure 55, so that the baseline level of the response
coincides with the horizontal axis, the peak of the response corresponds with the
unit-amplitude and the  half-amplitude points are symmetrically disposed about the vertical
axis.

d) Measure the amplitude of the signal at the indicated points on the horizontal axis ±2 Tc,
±4 Tc, ±8 Tc (Tc = 10T) and express the amplitude of the signal at the points as a
percentage of the peak response, b1, b2, and b3. 

Then measure the difference in time a between the half-amplitude points of the response
and express it in nanoseconds.

e) K rating of 20T pulse as a function of half-amplitude duration can be obtained by the
following expression as a and Tc in the same unit:

K
a T

T
T T =  

  2  

10
  100 %       =  10

c

c
c

−
×

f) K rating of 20T pulse as a function of percentage of peak response b can be obtained by
the following expression:

Points on time axis K rating

±2 Tc
K

b
p1

1

400
100 %= ×

±4 Tc K
b

p2

2

200
100 %= ×

±8 Tc K
b

p3

3

100
100 %= ×
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6.2.5.2.4 Measurement procedure (modulated 20T pulse bar rating)

a) Apply the test signal to the receiver.

b) Connect an oscilloscope to the B or R primary colour, or the B-Y or R-Y colour difference
signal drive port of the display device and observe the signal waveform.

c) Adjust the oscilloscope as shown figure 54 and in the same way as the modulated 20T
bar response measurement.

d) Measure the ratio of the amplitude of the 20T pulse to the  amplitude of the 20T bar

response at the point B and calculate the ratio γ using the expression below:

γ = (Ap/Ab) × 100 %

where

Ap is the amplitude of 20T pulse;

Ab is the amplitude of 20T bar.

e) Calculate the rating factor KA using the expression below:

KA

100

4
100 %=

−
×

γ

γ

6.2.5.3 Presentation of results

The results are presented in a table as a percentage or as K rating, and the waveforms are
recorded as a reference.

NOTE – For the r.f. test signal modulation, a VSB (vestigial sideband) filter and a pre-correction circuit for
receiver group delay characteristics are required.

The effects of pre-emphasis and limiting in the SECAM system coder must be allowed for when interpreting the

results obtained for high video frequencies at large modulation levels.

6.2.6 Luminance/chrominance delay inequality

6.2.6.1 Introduction

This test measures the difference in arrival time of coincident luminance and chrominance
signals, which is the luminance/chrominance delay inequality. The measurement is made with
the Y/C timing test signal. If detailed timing data for R, G and B are required, a colour bar
method can be used.

6.2.6.2 Method of measurement

6.2.6.2.1 Measuring conditions

a) Video test signal: Y/C timing test signal or colour bar signal

b) Signal input: r.f. and baseband

6.2.6.2.2 Measurement procedure (Y/C timing test signal method)

a) Apply the test signal to the receiver.
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b) Observe the picture and find which one of the 2T pulses coincides with the colour
transient on the upper or lower bar. If the timing is correct, the centre pulse coincides with
the colour transient. The Y/C timing is given by the coinciding pulse, the first being –300 ns
and the last one +300 ns referred to the colour transients CT in figure 28.

NOTE – In r.f. application, the video signal is precorrected for the receiver group delay characteristic as

required by the standards of the TV system used.

6.2.6.2.3 Measurement procedure (colour bar method)

a) Apply the test signal to the receiver.

When the display device of the receiver is driven by colour primary signals, connect a two-
channel oscilloscope to the R-Y colour difference signal output and the Y signal output of
the colour decoder or the appropriate points in the circuit where these signals may be
observed respectively.

When the display is driven by colour difference signals and Y signal, connect a two-channel
oscilloscope to the R-Y colour difference signal drive port and the Y signal drive port of the
display device.

b) Observe the R-Y colour difference signal and the Y signal at the boundary of two
adjacent colours of colour bars. Then adjust the trigger of the two-channel oscilloscope so
that the phase difference of two signals at the boundary mentioned above can be observed
correctly, as in figure 56. Also adjust the amplitude control of the two-channel oscilloscope
so that the swinging amplitudes of the R-Y colour difference output signal and the Y output
signal at the  boundary above are equal, as in figure 56.

c) Measure the difference in time between the 50 % point on the R-Y colour difference
signal step and the 50 % point on the Y signal step. This difference in time gives the
luminance/chrominance delay inequality.

d) When the colour difference signal is more delayed than the luminance signal, take the
sign of the delay as plus.

e) Repeat a) to d) at boundaries of other adjacent two colours of the colour bars.

f) Repeat a) to e) for G-Y output signal and B-Y output signal.

If the colour difference signals are not accessible in the colour primary signal drive,
measurements may be carried out by the procedure described below.

6.2.6.2.4 Measurement procedure (alternative method)

a) Apply the test signal to the receiver.

b) Observe the R primary colour signal at the R drive port of the display device at the
boundary of two adjacent colours of the colour bars.

c) Switch off the luminance signal of the test signal or disable that of the receiver. Measure
and record the position in time of the 50 % point of the R primary colour output signal step
as tc.

(The amplitude of the chrominance signal should be decreased to approximately the same
amplitude as the colour burst signal so that the chrominance signal level does not exceed or
become close to the synchronization signal level.)

d) Switch on the luminance signal of the test signal or restore that of the receiver and switch
off the chrominance signal of the test signal. Measure and record the position in time of the
50 % point of the R primary colour output signal step as t1.

Then keep the trigger and time adjustments of the oscilloscope as adjusted in c).  
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e) Calculate the time difference t1 – tc. This difference in time is the luminance/
chrominance delay inequality.

f) Repeat a) to e) at boundaries of other adjacent two colours of the colour bars.

g) Repeat a) to f) for G output signal and B output signal.

NOTES

1 The oscilloscope should be synchronized by H pulse of the signal generator.

2 It should be confirmed that horizontal and vertical synchronization of the receiver does not move when the
chrominance signal or luminance signal of the test signal is switched off.

3 For the r.f. test signal modulation, the video test signal should be precorrected for receiver group delay
characteristics as required by the standards of the television system used.

4 For SECAM a 30 % colour bar should be used to avoid limiting.

6.2.6.3 Presentation of results

For the Y/C timing test signal method, the results are presented as a value in microseconds.
For the colour bar method, the results shall be presented in a table. An example is shown in
table 2.

Table 2 – Example of luminance/chrominance inequality measurement

(expressed in µs)

White Yellow Cyan Green Magenta Red Blue Black

R-Y +0,05 +0,06 +0,06 +0,06 +0,06 +0,05 +0,05

B-Y +0,05 +0,06 +0,06 +0,06 +0,06 +0,05 +0,05

G-Y +0,05 +0,06 +0,06 +0,06 +0,05 +0,05 +0,05

6.2.7 Line-time non-linearity of chrominance signals

6.2.7.1 Introduction

This test measures the non-linearity of chrominance channel during the line scan period.

6.2.7.2 Methods of measurement

6.2.7.2.1 Measuring conditions

a) Video test signal: staircase-modulated chrominance signal

b) Signal input: r.f. and baseband

6.2.7.2.2 Measurement procedure

a) Apply the red staircase-modulated chrominance signal to the receiver.

b) Connect an oscilloscope to the R-Y colour difference or R primary colour signal drive port
of the display device.

c) Measure the amplitudes of A0 and each step of the staircase wave form An (n = 1 to 5) as
shown in figure 57.

d) Calculate the non-linearity of the chrominance signal in the line duration by the equation
as follows:

Non-linearity = 
A A

A
n −

×0

0

5

5
100 %
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e) Change the test signal to the cyan chrominance staircase signal.

f) Repeat the same procedure as in c) and d). An oscilloscope should be connected to the
same point as before.

g) Change the test signal to the green chrominance staircase signal and observe the G-Y
colour difference or the G primary colour signal output to the display  with an oscilloscope.

h) Repeat the same procedure as in c) and d) and then change the test signal to magenta
and repeat the same procedure as in c) and d).

i) Change the test signal to the blue chrominance staircase signal and observe the B-Y
colour difference or the B primary colour signal output to the display with an oscilloscope.

j) Repeat the same procedure as in c) and d) and then change the test signal to yellow and
repeat the same procedure as in c) and d).

6.2.7.3 Presentation of results

The results are presented in a figure. An example is shown in figure 58.

6.2.8 Colour signal reproduction characteristics

6.2.8.1 Introduction

This test measures the accuracy of the colour signal reproduction at the chrominance signal
drive ports of the display device.

6.2.8.2 Method of measurement

6.2.8.2.1 Measuring conditions

a) Video test signal: colour bar signal

b) Signal input: r.f. and baseband

6.2.8.2.2 Measurement procedure

a) Apply the test signal to the receiver.

b) Connect an oscilloscope to the R, G, B primary colour drive ports of the display device in
turn. Adjust the colour saturation and the colour phase controllers, if provided, so that the R
output signal level becomes closest to its standard output level.

When the display device of the receiver is driven by colour difference signals, obtain the R,
G, B output signal levels from R-Y, G-Y, B-Y, and Y output signals to the display by using an
oscilloscope with differential inputs.

c) Measure the R, G, B output signal levels at the position of the white bar referred to the
black level.

d) Measure the R, G, B output signal levels at the positions of each bar referred to the black
level.

e) Calculate percentages of the R output levels at the position of each bar referred to R
output level measured in c).

f) Calculate percentages of G and B output levels at the position of each bar referred to G
and B output signal levels measured in c) respectively.

g) Adjust the brightness and the contrast controls so that the R output level at the position
of the white bar becomes two-thirds of that measured in c).

h) Repeat c) to f).
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6.2.8.3 Presentation of results

The results are presented in a table. An example is shown in table 3.

Table 3 – Example of colour signal reproduction characteristics (expressed in per cent
and measured with (75/0/75/0) colour bar signal)

Output White Yellow Cyan Green Magent
a

Red Blue Black

60 Vp-p

R

G

B

100

100

100

103

95

–15

–11

92

90

–2

90

–15

100

–20

100

110

–25

–15

0

0

100

0

0

0

40 Vp-p

R

G

B

100

100

100

105

95

–12

–9

90

92

0

90

–10

100

–22

10

112

–25

10

0

0

95

0

0

0

6.2.9 Stability of colour synchronization

6.2.9.1 Introduction

This test measures the frequency range of colour synchronization to the variation of the colour
subcarrier frequency of the input signal (frequency range of colour synchronization).

NOTE – This measurement is not applicable to SECAM.

6.2.9.2 Method of measurement

6.2.9.2.1 Measuring conditions

a) Video test signal: single colour bar signal; colour phase set to blue.

b) Signal input: r.f. and baseband.

c) Signal output: screen colour or blue (or B-Y) drive port to the display
device.

6.2.9.2.2 Measurement procedure

a) Apply the test signal to the receiver.

b) Measure the pull-in range of the oscillator by slowly changing the subcarrier from
maximum deviation (in positive and negative direction) to fc until a stabilized colour picture
appears. Note the frequency deviation.

6.2.9.3 Presentation of results

The results are presented in a table.

6.2.10 Phase stability of subcarrier oscillator

6.2.10.1 Introduction

This test measures the static and dynamic phase stability of the subcarrier oscillator in NTSC
and PAL receivers:
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– dynamic phase stability with nominal subcarrier frequency (phase instability caused by
the discontinuity of the burst during the field synchronizing interval and other interferences);

– static phase stability (phase-keeping capability over the subcarrier frequency range).

6.2.10.2 Method of measurement

6.2.10.2.1 Measuring conditions

a) Video test signal: single colour bar signal

b) Signal input: r.f. and baseband

c) Signal output:  blue (or B-Y) output terminal

6.2.10.2.2 Measurement procedure (dynamic phase stability)

a) Apply the test signal to the receiver.

b) Connect an oscilloscope to the B or B-Y output of the colour decoder and confirm a
stable oscillogram of one or two fields.

c) Switch off the chrominance signal and measure and record the Y level (50 % Y level).

d) Change the burst phase so that maximum output is obtained during the colour bar.
Measure the output signal level a shown in figure 59 (in phase).

e) Change the burst phase about 90° until the mean value of the output signal level
coincides with the 50 % Y level measured in c) (quadrature) and obtain the ratio of the peak-

to-peak deviation b and the maximum value a = sin(∆θ), where ∆θ is the peak-to-peak phase
deviation of the subcarrier oscillator.

The dynamic phase variation is given by the measured peak-to-peak variation during one or
two fields and shall be expressed in degrees peak-to-peak:

∆θ =  arcsin
b
a



 


     (rad)

6.2.10.2.3 Measurement procedure (static phase stability)

a) Apply the test signal to the receiver.

b) Connect an oscilloscope to the B or B-Y output of the colour decoder and confirm a
stable oscillogram of one or two fields.

c) Switch off the chrominance signal and measure and record the Y level (50 % Y level).

d) Change the burst phase so that maximum output is obtained during the coloured bar.
Measure the output signal level (a in figure 60) (in phase).

e) Change the burst phase about 90° until the mean value of the "B" output coincides with
the 50 % Y value (curve b in figure 60) (quadrature).

Now change the subcarrier frequency by ∆f (e.g. 200 Hz).

The curve b will shift now by an amount c.
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This shift c is proportional to sin(∆Φ), where ∆Φ is the phase deviation of the subcarrier
oscillator due to the frequency shift.

∆Φ = 

 


arcsin

c
a

    (rad)

The static gain of the PLL can be calculated from: 
∆
∆

f

Φ
    (Hz/rad)

6.2.10.3 Presentation of results

The results are presented in a table.

6.2.11 Cross-colour distortion

6.2.11.1 Introduction (NTSC and PAL systems)

This test measures the level of cross-colour distortion. The cross-colour distortion is the
phenomenon that the spurious colour pattern appears at positions of the picture where the
luminance signal contains high-frequency components.

High-frequency luminance components falling into the chrominance passband tend to produce
spurious colour patterns, since they may be demodulated as low-frequency colour components
in the chrominance circuit. 

Distortion of the video detector causes harmonics of low-frequency luminance components.
These harmonics also fall into the chrominance passband and may produce spurious colour
patterns.

The level of cross-colour distortion is expressed by the ratio of the level of the spurious
chrominance component to the level of a reference luminance signal at a drive port of the
display device. The measurement procedure is briefly described as follows:

First the composite sine-wave signal with a low-frequency sine-wave component is applied.
The sine-wave frequency f corresponds to the chrominance bandwidth frequency or less than
that. The output level of the sine-wave component is measured as a reference. The frequency
and level relations between the video test signal and the output signal are shown in figure 62 a.

Next the sine-wave frequency of the composite sine-wave signal is changed to (fc + f) or (fc – f).
Then the output sine-wave signal level is measured. This is the spurious chrominance
component. The frequency and level relations between the video test signal and the output
signal are shown in figure 62b. (The sine-wave frequency is (fc + f) in the figure.)

In this measurement the sine-wave frequency of the composite sine-wave signal shall be line-
locked.

6.2.11.1.1 SECAM system

The behaviour of cross-colour in SECAM is quite different from that in NTSC and PAL. Since
the subcarrier in SECAM is always present, the cross-colour in the SECAM system is nearly
negligible. However, if the amplitude of the high-frequency luminance components increases to
a level equal to that of the subcarrier after the high-frequency de-emphasis, the phenomenon
of the FM capture effect becomes visible. The luminance components act then as the
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subcarrier and are demodulated according to the SECAM system. At this time, the picture turns
suddenly into a very high saturated orange or blue area. This may also happen if the high-
frequency de-emphasis is wrongly aligned or, alternatively, if the subcarrier level is too low.

6.2.11.2 Method of measurement (NTSC and PAL systems)

Arrangement of the test equipment is shown in figure 61.

A video noise meter is used as a video signal unblanker for eliminating synchronizing and
blanking components of the signal to be measured.

6.2.11.2.1 Measuring conditions

a) Video test signal: composite sine-wave signal (the frequency of the sine-wave is
locked to the harmonic of the line frequency)

frequency of sine-wave signal:

f, fc ± f, (fc ± f)/2, (fc ± f)/3 and fB

where
fc is the chrominance sub-carrier frequency for NTSC or PAL.
fB is –3 dB modulation frequency bandwidth of the chrominance 

channel (as measured in 6.2.4);
f is the frequency variable from near zero to fB.

b) Signal input: r.f. and baseband

c) Output signal: output to display

6.2.11.2.2 Measurement procedure

a) Apply the test signal to the receiver. Confirm that the stabilized vertical stripe pattern
appears throughout the test frequency range.

b) Connect a spectrum analyzer to the B primary colour or B-Y colour difference signal
output. Set the sine-wave frequency of the test signal fB and measure the output level of the
sine-wave component. The level measured here is used as the reference level in c) and d)
below.

c) Change the sine-wave frequency to (fc + fB) and measure the output level of the sine-
wave component. Then calculate the ratio of the output level of the sine-wave component to
that at the sine-wave frequency  of  the test signal fB.

d) Change the sine-wave frequency to (fc – fB) and measure the output level of the sine-
wave component. Then calculate the ratio of the output level of the sine-wave component to
that at the sine-wave frequency of the test signal fB.

e) Change the sine-wave frequency to f, (fc + f) and (fc – f). Make the same measurements
and calculations as in b), c) and d) at several points of f within the chrominance bandwidth.

f) Change the sine-wave frequency to f, (fc + f)/2 and (fc – f)/2. Make the same
measurements and calculations as in b), c) and d) at the several points of f within the
chrominance bandwidth. (The measurement on the second harmonic of the low-frequency
luminance components.)
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g) Change the sine-wave frequency to f, (fc + f)/3 and (fc – f)/3. Make the same
measurements and calculations as b), c) and d) at the several points of f within the
chrominance bandwidth. (The measurement on the third harmonic of the low-frequency
luminance components.)

NOTE – The bandwidth of the spectrum analyzer should be set at one of the frequency bandwidths of the

analyzer.

6.2.11.3 Presentation of results (NTSC and PAL systems)

The results are presented graphically in a figure. An example is shown in figure 63.

6.2.11.4 Method of measurement (SECAM system)

6.2.11.4.1 Measuring conditions

a) Video test signal: composite sine-wave signal with SECAM subcarrier. The
frequency is line-locked and variable between 3,5 MHz and the
upper limit of the videoband. To avoid excessive interference
between luminance and chrominance, the luminance path of the
generator or SECAM encoder shall be provided with a filter as
indicated in ITU-R 624-4, Item 2.4, note 6, or the sine-wave
signal in the above-mentioned frequency band shall be
attenuated by 6 dB.

b) Signal input: r.f. and baseband.

c) Input signal level: standard input signal level with variable SECAM subcarrier.

d) Output: screen colours

6.2.11.4.2 Measurement procedure

a) Apply the test signal to the receiver.

b) Change the frequency in accordance with 6.2.11.4.1.

c) Note the frequency band where the colour changes into a solid saturated coloured area
or where high saturated flames appear.

d) The appearance shall be reported with the frequency band noted.

6.2.11.5 Presentation of results (SECAM system)

The results are presented in a table.

6.2.12 Group delay characteristics at subcarrier frequency

6.2.12.1 Introduction

This test measures the relative amplitude distortion and the relative delay time difference
between the luminance component and the chrominance components of the composite video
baseband output signal.
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6.2.12.2 Method of measurement

6.2.12.2.1 Measuring conditions

a) Video test signal: modulated 20T pulse and bar signal A

b) Signal input: r.f.

6.2.12.2.2 Measurement procedure

a) Apply the test signal to the receiver.

b) Connect an oscilloscope to the composite video baseband output.

c) Set the waveform response on the oscilloscope, as shown in figure 64.

d) Measure the values of Y1, Y2, and YM of the waveform response and note the signs of
Y1 and Y2.

e) Obtain the relative amplitude distortion and the relative group delay difference using the
following equations or the nomograph for the television system used:

– relative amplitude A
p q

p q
 =  

1 ( + )

1+( )
  100

−
− ×  %

– group delay  τ =  
4

(1 )2 2

nT q

p qπ − −
   (ns)

where

p = y1 + y2, q = y1y2;

y1 = Y1/YM, y2 = Y2/YM;

T = 100 ns for 625-line systems;

125 ns for 525-line systems;

n = 20 for 20T pulse.

NOTE – If y
1
 is positive, the group delay is positive. If y

1
 is negative, the group delay is also negative. The sign

of y
2
 is opposite to that of y

1
.

6.2.12.3 Presentation of results

The results are presented in a table.

NOTES

1 This measurement is not applicable to SECAM.

2 A nomograph for the system used should be employed. Examples of the nomograph for M/NTSC system
and B,G/PAL systems are presented in figures 65 and 66 (see C.W. Rhodes: IEEE Trans. BC-18, No. 1,
March 1972).

In the nomographs, YM is set to 100.

3 When the measurement is carried out using a modulated 10T pulse signal or a modulated 12,5T pulse
signal, the nomograph for the respective pulse signal should be employed. 

4 For 40T pulse, the group delay values found in the nomograph of figures 65 and 66 should be multiplied by a

factor 2.
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6.2.13 Chrominance amplifier and limiter in SECAM receivers

6.2.13.1 Introduction

In SECAM receivers a similar function to chrominance automatic gain control in NTSC and PAL
is the chrominance amplifier and limiter. In some cases the chrominance amplifier is of the
controlled type, keeping the output amplitude constant so that the limiter has an input signal of
constant amplitude.

In some other cases the amplification factor may be constant.

This measurement checks the functioning of the chrominance amplifier and limiter before
demodulation takes place. Since, in many cases, the limiter is a part of the demodulator, the
measurement can be done only after demodulation.

The method of measurement differs from the one for PAL and NTSC receivers on some points.

Both the limiting factor and the limiter asymmetry are checked.

6.2.13.2 Method of measurement (limiting factor)

6.2.13.2.1 Measuring conditions

a) Video test signal: SECAM colour bar signal 100/0/75/0 or 75/0/75/0.

b) Signal input: r.f. or baseband.

6.2.13.2.2 Measurement procedure

a) Apply the test signal to the receiver.

b) Connect an oscilloscope to the output of the B-Y demodulator after the low-frequency
de-emphasis or the B-Y output of the colour decoder. Vary the amplitude of the
chrominance sub-carrier signal from zero level to approximately +6 dB referred to the
nominal subcarrier level. Measure the peak-to-peak value of the B-Y signal. If the
measurement is hampered by noise an oscilloscope with averaging option is advised.

c) Record the subcarrier level (in decibels referred to nominal carrier level) at which the
colour killer becomes operative/inoperative.

6.2.13.3 Presentation of results

The results are presented in a figure in a form similar to that for NTSC and PAL shown in
figure 52.

NOTE – If colour-difference signal outputs are not available, measure the value B and R following the

measurement procedure a), b) and c) for colour difference signal outputs, which are not available in 6.2.2.

6.2.13.4 Method of measurement (limiting asymmetry)

6.2.13.4.1 Measuring conditions

a) Video test signal: SECAM colour bar signal 100/0/75/0 or 75/0/75/0.

b) Signal input: r.f. or baseband.
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6.2.13.4.2 Measurement procedure

a) Apply the test signal to the receiver.

b) Connect an oscilloscope to the output of the B-Y demodulator after the low-frequency
de-emphasis or the B-Y output of the colour decoder.

c) The subcarrier is set to nominal level. Measure the peak-to-peak value of the B-Y signal.
 This value is used as a reference value. If the measurement is hampered by noise an
oscilloscope with averaging option is advised.

d) Change the subcarrier level from approximately +6 dB to –12 dB referred to the nominal
level and measure the maximum deviation of the level of the black bar and express it as a
percentage of the peak-to-peak value.

e) Record the B-Y black level deviation in kiloherz by multiplying the deviation in percentage
by 460 kHz (= peak-to-peak deviation for B-Y).

f) Connect an oscilloscope to the output of the R-Y demodulator after the low-frequency
de-emphasis or the R-Y output of the colour decoder.

g) Repeat the same measurements as c) to d) for R-Y signal.

h) Record the R-Y black level deviation in kiloherz by multiplying the deviation in percentage
by 560 kHz (= peak-to-peak deviation for R-Y).

6.2.13.5 Presentation of results

The results are presented graphically in a figure.
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Figure 51 – Waveform of B primary colour signal (6.2.2)
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Figure 52 – Example of chrominance automatic gain control characteristics (6.2.2)



60107-1 © IEC:1997 – 253 –

1 kHz 10 kHz 100 kHz

kH kH

1 MHz

-12

-10

-8

-6

-4

-2

 0

2

Modulation frequency

Relative
amplitude

dB

G-Y

R-Y

B-Y

IEC   187/97

Figure 53 – Example of chrominance output signal amplitude response
to modulation frequency (6.2.4)
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H: line duration

Figure 54 – Modulated 20T bar response (6.2.5)
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Figure 55 – Modulated 20T pulse response (6.2.5)
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NOTE – Polarity of signals on an oscilloscope may be changed so as to facilitate the measurement.

Figure 56 – Luminance-chrominance delay (6.2.6)
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Figure 57 – Waveform 9of output signals (6.2.7)
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Figure 58 – Example of non-linearity of chrominance signal (6.2.7)
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Figure 59 – In phase (a) and quadrature (b) output terminal of the "B" drive port (6.2.10)
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Figure 60 – "B" output terminal: in phase output (a) and two quadrature outputs (b)
with difference (c) due to frequency deviation (6.2.10)
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Figure 61 – Arrangement of test equipment for cross-colour measurement (6.2.11)
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Figure 62 – Frequencies and levels of video test signals and output signals
in cross-colour distortion measurement (6.2.11)
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Figure 63 – Example of cross-colour distortion measured (6.2.11)



60107-1 © IEC:1997 – 265 –

Y1

Y2

YM

+

_

IEC   200/97

Figure 64 – Modulated sine-squared pulse response (6.2.12)

Figure 65 – Modulated 20T nomograph for M/NTSC system (T = 0,125 µs)
(from IEEE Trans. BC-18, No.1, March 1972, page 15) (6.2.12)
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Figure 66 – Modulated 20T nomograph for B,G/PAL systems (T = 0,100 µs)
(from IEEE Trans. BC-18, No.1, March 1972, page 17) (6.2.12)
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6.3 Demodulation characteristics of chrominance signals inherent in each colour system
(NTSC, PAL and SECAM)

6.3.1 Errors of chrominance signal demodulation angle – NTSC system

6.3.1.1 Introduction

This test measures amplitude ratios and phase deviations of demodulated R-Y, G-Y, and B-Y
colour difference output signal from the standard values. 

6.3.1.2 Method of measurement

6.3.1.2.1 Measuring conditions

a) Video test signal: single colour bar signal or offset-carrier colour bar signal (for
alternative method)

b) Signal input: r.f. and baseband

c) Test channel: typical channel

6.3.1.2.2 Measurement procedure (standard method)

a) Apply the test signal to the receiver.

– Amplitude ratios of colour difference output signals

b) Connect an oscilloscope to the B-Y colour difference signal drive port of the display
device or the B-Y output from the colour decoder. Switch off the luminance signal of the test
signal and adjust the colour burst phase so that the amplitude of the signal observed
achieves a maximum response. Then measure the level of the output signal referenced to
zero level of the output signal.

c) Adjust the colour burst phase for the R-Y and G-Y colour difference output signals in the
same way as for the B-Y colour difference signal. Then measure the level of the R-Y and
G-Y colour difference output signals. Then calculate ratios of R-Y and G-Y output signal
levels to the B-Y output signal level respectively. Express the results as a percentage.

NOTES

1 When the display device of the receiver is driven by primary colour signals, connect an oscilloscope to the
B-Y, G-Y, and R-Y outputs of the colour decoder or appropriate points in the circuit where colour difference
signals may be observed respectively.

2 If only primary colour signals can be measured, calculate a colour difference component by subtracting the

luminance signal from the primary colour signal. The luminance signal component is obtained by switching off

the chrominance colour sub-carrier signal of the test signal.

– Phase variations of colour difference output signals

d) Connect an oscilloscope to the B-Y colour difference signal drive port of the display
device or the B-Y output from the colour decoder. Adjust the colour burst phase control of
the signal generator so that the amplitude of the signal observed achieves a maximum
response.

e) Connect a vectorscope to the output of the test signal generator and measure the colour
burst phase.

f) Connect an oscilloscope to the R-Y and G-Y colour difference signal drive ports of the
display device or the R-Y and G-Y outputs from the colour decoder and measure colour
burst phases for R-Y and G-Y colour difference output signals in turn with the same
procedure as d) and e).
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g) Assume the colour burst phase obtained at the B-Y colour difference signal output as 0°.
Express the colour burst phases obtained at R-Y and G-Y colour difference output signals
with differences from the colour burst phase obtained at the B-Y colour difference output
signal.   

If colour difference signals are not accessible, measurements may be carried out by the
procedure described below.

h) Switch off the luminance signal of the test signal or disable that of the receiver. Then
connect an oscilloscope to the B, R and G primary colour signal drive ports of the display
device and measure colour burst phases for B-Y, R-Y and G-Y colour difference output
signals in turn with the same procedure as d) and g) above.

Confirm that the amplitude of the colour bar of the test signal is 50 %.

6.3.1.2.3 Measurement procedure (alternative method)

a) Apply the test signal modulated with the offset-carrier colour bar signal to the receiver.

b) Connect an oscilloscope to the B-Y colour difference or the B primary colour drive port of
the display device. Adjust the colour saturation control of the receiver so that the height of
the sixth bar achieves maximum response and adjust the colour phase control so that
heights of the fifth bar and the seventh bar become equal. Heights of output signals are
measured from the half amplitude level of the output signal envelope, as shown in figure 68.
A colour vector diagram of the offset colour bar signal is shown in figure 67. Examples of
B-Y, R-Y and G-Y colour difference or B, R and G primary colour output signals are shown
in figure 68.

c) Measure heights of the third bar of the R-Y colour difference or R primary colour output
signal and the fourth bar of the G-Y colour difference or G primary colour output signal.
Then calculate the percentage of heights measured above to the height of the sixth bar of
the B-Y colour difference output signal.

d) The phase of the R-Y colour difference signal output φR–Y is obtained as follows:

Measure heights of the second bar, AR2, and the fourth bar, AR4, of the R-Y colour

difference or R primary colour signal output. Calculate the phase difference αR-Y between

the R-Y colour difference signal phase and the standard phase of 90° with the following

equation which is applicable for small αR-Y:

α R Y

R2 R4

R Y

180
−

−
=

−
×

A A

A π
    (°) (1)

where AR-Y is the height of the envelope sine wave of the output signal.

When αR–Y is small, AR-Y approximately equals the height of the third bar. Therefore, the

phase angle φR-Y of the demodulated R-Y colour difference signal can be calculated by the
following equation:

      φR-Y  = 90° + αR-Y     (°)

e) The phase of the G-Y colour difference signal output φG-Y is obtained as follows.

Measure heights of the third bar and the fifth bar, AG3 and AG5, of the G-Y colour difference

or G primary colour signal output. Calculate the difference αG-Y between the G-Y colour

difference signal phase and the standard phase 240° by the following equation:
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α G Y
G3 G5

G Y

180
−

−
=

−
×

A A

A π
  (°) (2)

where AG-Y is the height of the envelope sine wave of the output signal.

When αG-Y is small, AG-Y approximately equals to the height of the fourth bar. The phase

angle of the demodulated G-Y colour difference signal φG-Y can be calculated by the
following equation:

      φG-Y = 240 + αG-Y  (°)

6.3.1.3 Presentation of results

The results are presented in a table.

6.3.2 Errors of chrominance signal demodulation angle – PAL system

6.3.2.1 Introduction

Three aspects of the chrominance signal demodulation are measured:

a) the demodulation angles of the carrier chrominance signal;

b) the delayed carrier chrominance phase matching;

c) the amplitude matching of delayed and undelayed chrominance signals.

The measured results of a) may be influenced by differential phase caused in the i.f. part of the
receiver or in the signal distribution path. For this reason the measurement shall be carried via
the r.f. signal input as well as via the video signal input.

6.3.2.2 Method of measurement

6.3.2.2.1 Measuring conditions

a) Video test signal: four-line colour difference signal

b) Signal input: r.f. and baseband

c) r.f. signal level: standard input signal level

d) Test channel: typical channel

e) Output signal: output of colour decoder

6.3.2.2.2 Measurement procedure

a) Connect the vertical input of an X-Y oscilloscope to the output of the R-Y demodulator or
to the R output of the colour decoder, and connect the horizontal input of the X-Y
oscilloscope to the output of the B-Y demodulator or to the B output of the colour decoder.
For correct assessment it is advised to set the coupling of the oscilloscope input to d.c.

b) Adjust the horizontal and vertical amplification for equal amplitude of the display in
horizontal and vertical direction.

The display on the oscilloscope will resemble one of the four figures in figure 69.

Figure 69a shows the oscillogram in an error-free colour decoder. Each oscillogram consists

of eight vectors all with the origin at the zero point, and where R and R ′ , r and r ′ , B and B ′ ,
b and b ′  coincide.

The vertical vectors represent the R-Y signal components; the horizontal vectors the B-Y
component. In case of negative signals, the vectors will have the opposite direction.
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R, R′ , B, and B′  are normal PAL lines and consist of the addition of the direct and the
delayed signals.

r, r′ , b, and b′  are the first or the last line of each block of four lines and consist of only the
direct or the delayed signal and hence the amplitude is half the normal output.

c) Make the following assessment:

– if no errors, pairs of vectors coincide completely, see figure 69a;

– let the demodulation phase error be ε, then only the half-amplitude vectors move in

opposite directions, each over an angle ε, as shown in figure 69b;

– let the delay carrier phase matching error be α , all vectors move in opposite direction,

each over an angle of α , see figure 69c;

NOTE – The delay carrier phase matching error is only relevant for PAL decoders with (ultrasonic) glass delay
line in the subcarrier domain and not for baseband delay lines after demodulation.

– the amplitude matching error is shown in figure 69d. The amplitude mismatching of
direct and delayed signals can be calculated from:

2
 

+
100 %,   2 100 %

r r

r r

b b

b + b

− ′

′
×

− ′

′
×

6.3.2.3 Presentation of the results

The demodulation phase errors ε are given in degrees for R-Y and B-Y.

The delay carrier phase matching errors α  are given in degrees for R-Y and B-Y.

The amplitude matching error 
r r

r

− ′
 and 

b b

b

− ′
 is given in a percentage for R-Y and B-Y

respectively.

6.3.3 Effects of phase distortion on incoming signal for small picture areas – PAL system

6.3.3.1 Introduction

In PAL decoders, often an asymmetrical bandpass is used to increase the bandwidth to the
demodulated colour difference signals. This chrominance signal sideband asymmetry in the
receiver, however, will cause the PAL colour decoder to respond differently on colour transients
line by line, thus causing venetian blinds during the colour transients.

If the averaging circuit over two successive lines (PAL delay line circuit) has the correct
delayed amplitude (and phase) matching over the whole chrominance band, these venetian
blinds are completely cancelled out.

This test measures the amount of venetian blinds during colour transients after averaging over
two successive lines.
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6.3.3.2 Method of measurement

6.3.3.2.1 Measuring condition

a) Video test signal: modulated 20T pulse and bar signal type B with magenta colour

b) Signal input: r.f. and baseband

c) Input signal level: standard input signal level

d) Test channel: typical channel

e) Output signal: blue signal or B-Y signal after averaging over two successive
lines

6.3.3.2.2 Measurement procedure

a) Apply the test signal to the receiver. Confirm the stabilized colour with nominal
saturation.

b) Connect an oscilloscope to the B-Y output or to the B primary colour output of the
display. Adjust the horizontal scanning frequency of the oscilloscope so that the modulated
20T pulse is visible and that successive lines coincide so that possible H/2 effects (venetian
blinds) are visible within one waveform.

NOTE – The level of the modulated 20T pulse is indicated by the term "amplitude" in figure 70 a). This level is
used as a reference.

c) Change the burst phase approximately 90°, so that the output in the centre of the
modulated bar becomes colourless. The output will, depending on the degree of asymmetry
and the amount of venetian blinds, be as in figure 70 b). Measure the peak-to-peak value of

the venetian blinds as indicated by (∆).

Calculate the ratio of the peak-to-peak value (∆) of the venetian blinds and the reference
(amplitude).

6.3.3.3 Presentation of the results

The results are represented by 

1

2

amplitude
100 %

∆















× .

6.3.4 Direct and delayed signal amplitude matching – SECAM system

6.3.4.1 Introduction

In order to avoid venetian blinds in coloured areas of the picture, it is necessary that the
amplitude of the chrominance signals provided by the direct and delayed paths be accurately
matched.

6.3.4.2 Method of measurement

6.3.4.2.1 Measuring conditions

a) Video test signal: 100/0/75/0 SECAM colour bar signal

b) Signal input: r.f. and baseband

c) Input signal level: standard input signal level

d) Test channel: typical channel

e) Output: blue signal or B-Y signal and R or R-Y signal
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6.3.4.2.2 Measurement procedure

a) Apply the test signal to the receiver.

b) Connect an oscilloscope to the R or R-Y terminal and synchronize it so that the direct
and delayed signals coincide so that differences between delayed and direct signals are
visible within one waveform.

c) Measure the difference in amplitude between the direct and delayed signals in the middle
of the red bar.

d) Connect the oscilloscope to  B or B-Y terminal and synchronize it so that the direct and
delayed signals coincide so that differences between delayed and direct signals are visible
within one waveform.

e) Measure the difference between the direct and delayed signal in the middle of the blue
bar.

6.3.4.3 Presentation of the results

The results are expressed in a percentage of the mean value of the red and the blue bar,
respectively.

6.3.5 Colour flaming on luminance transients – SECAM system

6.3.5.1 Introduction

In quasi synchronous i.f. demodulators and a carrier regeneration with a limited bandwidth, the
luminance transients will cause asymmetrical sidebands in the regenerated carrier due to the
Nyquist slope in the i.f. filtering. These asymmetrical side bands cause the regenerated carrier
to change phase during the luminance transients.

This will also cause change of the phase of the demodulated SECAM subcarrier.

This phase introduces a ∆ω ϕ
=

d

dt
 in the chrominance signal. Sometimes this ∆ω is so high that

frequency components fall down the r.f. de-emphasis curve, thus causing a sudden decrease
of the subcarrier amplitude. If the signal-to-noise ratio is not optimal, this amplitude decrease
causes highly saturated flames directly after luminance transients (FM capture effect).

The same effect may also occur when differential gain causes the subcarrier amplitude to
decrease on luminance transients.

6.3.5.2 Method of measurement

6.3.5.2.1 Measuring conditions

a) Video test signal: white cross-hatch pattern signal with SECAM subcarrier

b) Signal input: r.f.

c) Input signal level: standard input signal level with variable subcarrier level

d) Test channel: typical channel

e) Output: screen picture
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6.3.5.2.2 Measurement procedure

a) Apply the test signal to the receiver.

b) Decrease the amplitude of the SECAM subcarrier in the generator until coloured flames
appear after the luminance transients.

c) Note the decrease of the subcarrier and represent it in decibels.

6.3.5.3 Presentation of the results

The results are presented in a table.

6.3.6 Influence of the reference frequency deviation of the FM demodulator in SECAM colour
decoders

6.3.6.1 Introduction

This phenomenon looks like the variation of the white balance, but depends on the position of
the saturation control.

This phenomenon can be determined by subjective assessment and by objective
measurements. A description of both procedures will be given.

In the objective method, the frequency deviation is visible as a shift of the black (and white)
vectorpoint in the X-Y diagram while varying the saturation control.

6.3.6.2 Method of measurement

6.3.6.2.1 Measuring conditions

a) Video test signal: 100/0/75/0 SECAM colour bar signal for objective measurement;
five-riser staircase signal for subjective assessment.

b) Signal input: r.f. and baseband

c) Input signal level: standard input signal level

d) Test channel: typical channel

e) Output: R-Y and B-Y terminals or R and B terminals (for objective
measurement)

6.3.6.2.2 Measurement procedure (subjective assessment)

a) Apply the 100/0/75/0 colour bar test signal to the receiver and adjust the brightness,
contrast and saturation controls to the normal settings (see 3.6.3).

b) Change the signal to the five-riser staircase signal.

c) Change repeatedly the saturation from nominal to zero and back.

d) Observe the change in colour, especially in the dark areas.

e) Notify the dominant discoloration in terms of, for example, red, magenta, blue, etc, using
the colour in zero saturation as a reference.

f) The amount of discoloration is to be given in terms of the five-grade impairment scale.
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6.3.6.2.3 Measurement procedure (objective measurement – colour difference signals)

a) Apply the 100/0/75/0 colour bar test signal to the receiver.

b) Connect the X input of a X-Y oscilloscope to the R-Y terminal and the Y-input to the B-Y
terminal of the receiver. The coupling of the X-Y oscilloscope is set to d.c. for both inputs.
Then change the horizontal and vertical sensitivity until the six vectorpoints are visible.

The (idealized) display in case of no frequency deviation error is shown in figure 71a.

c) Change the saturation control repeatedly from nominal to zero and back.

The display will then change from the one displayed in figure 71a to figure 71c.

Observe the shift of the black vectorpoint (W, Bl) in horizontal (bb) and in vertical (aa)
direction (see figure 71b).

d) The vertical shift is the R-Y shift and can be expressed in kiloherz, using the vertical
distance between the R and Cy vectorpoints (560 kHz) as a reference.

The horizontal shift is the B-Y shift and can be expressed in kiloherz, using the horizontal
distance between the B and Ye vectorpoints (460 kHz) as a reference.

NOTE – In order to reach sufficient accuracy, the sensitivity of the X-Y oscilloscope may be increased by a
known factor.

When R-Y and B-Y terminals are not accessible, use the R and B terminals.

6.3.6.2.4 Measurement procedure (objective measurement – R and B primary signals)

a) Apply the 100/0/75/0 colour bar test signal to the receiver.

b) Connect the X input of a X-Y oscilloscope to the R terminal and the Y input to the B
terminal of the receiver. The coupling of the X-Y oscilloscope is set to d.c. Then change the
horizontal and vertical sensitivity until all the vectorpoints are visible.

The (idealized) display in case of no frequency deviation error is shown in figure 71d.

c) Change the saturation control from nominal to zero and back.

The display will change from the one displayed in figure 71d to the one in figure 71f.
Observe the shift of the black vectorpoint in horizontal (bb) direction and in vertical (aa)
direction (see figure 71e).

d) The vertical shift is the R-Y shift and can be expressed in kilohertz, using the vertical
distance between the R and Bl vectorpoints (400 kHz) as a reference.

The horizontal shift is the B-Y shift and can be expressed in kilohertz, using the horizontal
distance between the B and Bl vectorpoints (258 kHz) as a reference.

NOTE – Note that the direction of the frequency deviation is negative for positive R-Y values and positive for

positive B-Y values.

6.3.6.3 Presentation of the results

The results are shown in a table or graphically.
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6.3.7 Deviation of the r.f. de-emphasis frequency adjustment in SECAM colour decoders

6.3.7.1 Introduction

A deviation of the r.f. de-emphasis causes not only colour transient distortion, but also noise
behaviour and cross-colour impairments.

Colour transients are also distorted by an incorrect low-frequency de-emphasis directly after
the demodulators. For this reason it is difficult to determine the cause of the transient
distortion.

6.3.7.2 Method of measurement

6.3.7.2.1 Measuring conditions (standard method)

a) Video test signal: 30/0/30/0 SECAM colour bar signal

b) Signal input: r.f. and baseband

c) Input signal level: standard input signal level

d) Test channel: typical channel

e) Output: R-Y and B-Y terminals

6.3.7.2.2 Measurement procedure (standard method)

a) Connect the probe of an oscilloscope to the B-Y terminal and confirm a stable display
with sufficient amplitude on the oscilloscope.

b) If no transient distortion (overshoot, undershoot, ringing) is visible, the alignment of the
r.f. de-emphasis is correct. However, if the positive and negative colour transients are
different or different types of ringing for positive and negative transients occur directly after
the transient, the frequency alignment of the radiofrequency de-emphasis is not correct.
Excessive ringing in both the negative and positive transients is generally caused by an
inaccurate value of the quality factor of the radiofrequency de-emphasis tuned circuit.

If no colour difference terminals are accessible in the receiver, disable the Y signal in the
receiver or in the encoder and use the R and B terminals instead. Eventually change the
brightness control so that no clipping occurs.

A completely different approach is to use the FM capture effect. This method, however, can
only be carried out using the baseband input of the receiver.

6.3.7.2.3 Measuring conditions (alternative method)

a) Video test signal: multiburst signal with 3,8 MHz and 4,8 MHz frequency blocks
superimposed with SECAM subcarrier at the frequency and
amplitude corresponding to black and white

b) Signal input: baseband

c) Input signal level: standard input signal level

d) Test channel: not used

e) Output: screen picture
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6.3.7.2.4 Measurement procedure (alternative method)

a) Apply the multiburst signal to the baseband input of the receiver.

b) Decrease (or increase) the level of the subcarrier and observe the cross-colour in the
3,8 MHz and 4,8 MHz bars.

c) At a certain attenuation the 3,8 MHz bar changes into a solid orange colour; the 4,8 MHz
bar into a solid blue-cyan colour. The discoloration in the 3,8 MHz and 4,8 MHz bar appears
at the same attenuation of the subcarrier or within a range of 1 dB.

If this range is more than 1 dB, the frequency adjustment is not correct.

d) Note the attenuation (in decibels) of the subcarrier at the moment when the 3,8 MHz bar
turns to orange and the attenuation at which the 4,8 MHz bar turns to blue-cyan.

6.3.7.3 Presentation of the results

The results are presented in a table or graphically.

6.3.8 Colour crosstalk (SECAM system)

6.3.8.1 Introduction

Colour crosstalk is caused by frequency interference of the FM chrominance signal. This
interference can be caused by the other colour difference signal or by an operating PAL
subcarrier oscillator, for example in SECAM to PAL transcoders. This crosstalk causes visible
beat signals on the picture.

6.3.8.2 Method of measurement

6.3.8.2.1 Measuring conditions

a) Video test signal: full field 75 % red colour signal or split-field colour bar with 75 %
red colour

b) Signal input: r.f. or baseband

c) Input signal level: standard input signal level

d) Test channel: typical channel

e) Output: R and B terminals

6.3.8.2.2 Measurement procedure

a) Apply the split-field colour bar to the receiver. If no split-field colour bar is available, use
the 100/0/75/0 colour bar.

b) Connect an oscilloscope to the R and B terminals and measure the amplitude of the
white bar in the red signal and in the blue signal. These values are used as a reference for
the measurement.

NOTE – In order to suppress spurious display of subcarrier components, the bandwidth of the oscilloscope is
reduced with a suitable low-pass filter with a cut-off frequency of about 1,5 MHz.

c) If no split-field colour bar is available, apply the full-field 75 % red colour signal to the r.f.
or baseband input of the receiver.

d) Measure the peak-to-peak value of the beat signal in the R signal (marked “a” in
figure 72), note the ratio of this value to the above measured R reference and express this
value in decibel.
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e) Measure the peak-to-peak value of the beat signal in the B signal, note the ratio of this
value to the above-measured B reference and express this value in decibels.

NOTE – The frequency of the beat interference is about 50 kHz in the case of mutual crosstalk of the colour

difference signals. In the case of interference with the PAL subcarrier in SECAM to PAL transcoders these

interference frequencies may have values of 308 kHz and 260 kHz.

6.3.8.3 Presentation of the results

The results are presented in a figure or graphically.
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Each number in ¨ indicates the number of colour bar in figure 68.

Figure 67 – Vector diagram of offset-carrier colour bar signal (6.3.1)
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Figure 68 – Waveforms of colour output signals in line sweep (6.3.1)
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Figure 69 – X-Y (vector) representation of demodulated four-line colour
difference signal (6.3.2)
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Figure 70 – Distortion of small picture areas; p-p value of venetian blinds (6.3.3)
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Figure 71 – R-Y/B-Y colour difference display a, b, and c;
R/B primary display d, e, and f (without frequency
deviation error: a and d; with frequency error:
b and e; zero saturation; c and f.) (6.3.6)
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Figure 72 – Beat interference due to colour crosstalk
in SECAM R and B signals (6.3.8)
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�� #HARACTERISTICS�OF�DISPLAYED�PICTURES

7.1 'ENERAL�PROPERTIES�OF�THE�PICTURE

The methods described in the following subclauses are applicable to any type of television
display, except for the characteristics inherent in the display devices. For projection type
displays and LCD displays, see 7.4 and 7.5, respectively.

The methods are also applicable to wide-screen displays if the test signals intended for wide
screen are used. For detail, see 7.6.

7.1.1 'ENERAL�MEASURING�CONDITIONS

Unless otherwise specified the following conditions shall be used:

– the receiver under test is set to the standard receiver settings specified in 3.6.3;

– in the measurement via an antenna terminal, an r.f. television signal of a test channel
modulated with a video test signal is applied to the receiver at the standard input signal
level. It is not necessary to apply the sound carrier(s), unless specified. The test channel is
the typical channel defined in 3.3.3;

– if the receiver is provided with a baseband input terminal for composite video or Y
signals, the measurements can be made by applying the test signal to the terminal at the
standard input signal level, unless the test on both the antenna and baseband terminals is
specified;

– receivers with CRT display may be influenced by the terrestrial magnetic field. For this
reason, the receiver under test shall be placed facing either north or south and the CRT
shall be sufficiently degaussed before starting the measurements;

– measurements of luminance and chromaticity shall be made in a darkroom.

7.1.2 'EOMETRIC�DISTORTION

7.1.2.1 )NTRODUCTION

This test measures geometric non-linearity and outline distortion of a picture displayed on a
CRT screen and a picture projected by CRT(s) or LCD(s) on a screen.

The outline distortion can be classified by the following shapes:

– the first order distortion: trapezium and parallelogram distortion;

– the second order distortion: barrel or pincushion distortion;

– the third order distortion: S shape distortion;

– the fourth order distortion: GW distortion (GW: Gull Wing).

Examples of the distortions are given in figure 73.

Normally, there is no outline distortion higher than the fifth order but the distortion higher than
the second order contains the first order distortion.

In some cases, distortion of picture shape is recognized within the picture. This distortion is
called "inner distortion". It mainly appears as the second order distortion. If such distortion is
excessive, it should also be measured.
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The terrestrial magnetic field influences the picture geometries by the first order parallelogram
distortion, especially detectable at large CRTs.

The receiver shall be placed facing either north or south to maximize the influence. If the
receiver is equipped with a compensation circuit for the terrestrial magnetic field, the circuit
shall be adjusted before starting the geometry measurement.

7.1.2.2 -ETHODS�OF�MEASUREMENT

The geometric distortion is measured by a white cross-hatch pattern signal, specified in 3.2.1.4
and a sliding gage, cathetometer or camera. When the screen has a curvature, like a CRT
screen, the measurements shall be made on the picture projected to a virtual plane tangential
to the centre of the screen face.

Care should be taken when a camera is used for measuring the distortion, since a camera lens
itself has geometric distortion.

7.1.2.2.1 -EASURING�CONDITIONS

a) Video test signal: white cross-hatch pattern signal

b) Compensation circuit for the terrestrial magnetic field:

If provided, it is adjusted until the horizontal lines of the
test pattern on the top and the bottom of the screen are
parallel to the screen border.

7.1.2.2.2 -EASUREMENT�PROCEDURE��GEOMETRIC�NONLINEARITY	

a) Apply the test signal to the receiver.

b) Measure distances between two adjacent vertical lines at their intersections with the
horizontal centre line of the hatch from the left to the right and calculate a mean distance

h8  by the following equation:

mean horizontal distance h8  = 
( ( (

N
N1 2 ....+ + +

where

(I� is the distance between adjacent vertical lines;

N is the number of distances measured;

I = 1 to N.

c) Measure distances between two adjacent horizontal lines at their intersections with the
vertical centre line of the hatch from the top to the bottom and calculate a mean distance by
the following equation:

mean vertical distance  v8  = 
6 6 6

M
M1 2 ....+ + +

where

6J� is the distance between adjacent horizontal lines;

M is the number of distances measured;

J = 1 to M.
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d) Calculate the non-linearity by the following equations:

horizontal non-linearity $(
( 8

8
I

I=
− h

h

vertical non-linearity $6
6 8

8
J

J
=

− v

v

e) The results are plotted on a graph with the distance numbers as abscissa and linearity
values on a percentage scale as ordinate.

7.1.2.2.3 -EASUREMENT�PROCEDURE��OUTLINE�DISTORTION	

a) Mark the corner points A, B, C, and D on the largest visible rectangle formed by the test
pattern.

b) Draw the auxiliary lines AB, BC, CD, DA, KF and HE so that AE = EB, BF = FC, CH = HD,

DK = KA as shown in figure 75a. Then draw line ME′ , which is orthogonal to line KF, from

the crosspoint M of lines KF and HE and measure the angle α between ME′  and ME in

degrees with plus or minus sign. The sign is determined as plus when the angle is

measured counter clockwise from ME′ .

c) Measure the distance of the peak of each curve from line AB on the top side contour
between A and B and name them as A

I
 (I = 1, 2, 3...) from left to right. If A

I
 is on the outside

of the quadrilateral ABCD, add a plus (+) sign to the measured value and if it is on the
inside of ABCD, add a minus (–) sign to the measured value. In some cases, all the values
may have the same sign, as is shown in figure 75b.

d) Measure the distance of the peak of each curve from line BC on the right side contour
between B and C and name them as B

I
 from top to bottom. The sign is added to the

measured value in the same way as above.

e) Measure the distances C
I
 on the bottom side and D

I
 on the left side in a similar manner.

f) If number� I counted one only, the contour has the second order distortion, in which the
plus sign corresponds to barrel distortion and the minus sign to pincushion distortion. If I
counted up to two, the contour has the third order distortion (S shape distortion), and if I
counted up to three, it has the fourth order distortion (GW distortion). If I counted more than
three, it is called the higher order distortion.

If I� counts to two or more, the rate of the distortion shall be calculated at each measured
value and counts the shape of each contour shall be recorded a simple sketch.

g) Calculate the distortion by the following equations.

– THE�FIRST�ORDER�DISTORTION

horizontal trapezium distortion 4H = 
AD BC

AD BC
100 %

−

+
×

vertical trapezium distortion 4V = 
AB DC

AB DC
100 %

−

+
×

parallelogram distortion α degree

– THE�SECOND�OR�HIGHER�ORDER�DISTORTION

top contour 4
�A

I

I=
+

×
4

AD BC
100 %

bottom contour "
�C

I

I=
+

×
4

AD
100 %

BC
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left contour ,
D

I

I=
+

×
4 

AB DC
100 %

right contour 2
�B

I

I=
+

×
4

AB DC
100 %

I = 1: barrel or pincushion (depending on the sign)

I = 1 to 2: S shape

I = 1 to 3: GW

The results shall be presented in a table formatted as shown below:

Distortion I

 Side  Shape  1  2  3

 Top  41  42  43

 Bottom  "1  "2  "3

 Left  ,1  ,2  ,3

 Right  21  22  23

NOTE  – If higher order distortion than the fourth exists, it is calculated
and presented in a similar manner.

7.1.2.2.4 -EASUREMENT�PROCEDURE��INNER�DISTORTION	

a) Observe the cross-hatch pattern in quadrilateral ABCD and if large distortion is found on
the left part of the pattern as bending of a vertical line of the hatch, take its intersections

with line AB and CD as A′  and D′  as shown in figure 76 and count its line number from the

left edge. Take points B’ and C’ on the right part of the pattern and count the line number in
the same way.

b) Measure the distance D′1 of the cross-hatch line from line A′D′  and the distance B′1 from
line B′C′  in the same way as specified in the outline distortion.

c) Calculate the inner distortion by the following equations:

left inner distortion ′ =
′

+
×,

D
1

14

AB CD
100 %

right inner distortion ′ =
′

+
×2

B
1

14

AB CD
100 %

If they have higher order distortion, calculate them in the same way as in the outline
distortion. If there are excessive distortions on both the upper and lower part of the picture,
measure them in a similar manner.

7.1.2.3 0RESENTATION�OF�RESULTS

An example of the graph for the non-linearity is shown in figure 74.

An example of the table for the outline distortion is shown in the following table.
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4ABLE��� �%XAMPLE�OF�OUTLINE�DISTORTION

Distortion Unit I���%)

 Side  Shape  1  2  3

 Top  GW  +3  –1  +2

 Bottom  GW  –2  –1  –3

 Left  S shape  +2  –1

 Right  Pincushion  –2

7.1.3 /VER�AND�UNDERSCANNING�AND�CENTRING

7.1.3.1 )NTRODUCTION

Over-scanning of a picture reduces the visible content of the picture displayed on a screen.
The amount of the reduced content to the nominal picture content is designated as visible
picture size. It is expressed by ratios of the height and width of the screen to those of the
nominal picture including over-scanned parts as a percentage. The ratios are calculated by the
heights and widths measured from the centre of the picture and also by the total height and
width. Some composite test patterns contain the scales of the ratios measured from its centre.

Under-scanning of a picture reduces the picture size displayed on the screen. A rate of the
picture size to the screen size is designated as active screen size. It is expressed by ratios of
the height and width of the picture to those of the screen as a percentage. The ratios are
calculated by the heights and widths measured from the centre of the screen and also by the
total height and width.

Centring is expressed by shift and direction of the centre of a displayed picture from the centre
of the screen as ratios to half the screen width and height. These characteristics may be
influenced by the variation of the power supply voltage. If the influence is observed, the
measurement shall also be made at the undervoltage and overvoltage.

NOTE – The range of the variation is normally ±10 % of the rated voltage. If different values are specified by the
manufacturer, these values should be used.

7.1.3.2 -ETHOD�OF�MEASUREMENT

7.1.3.2.1 -EASURING�CONDITIONS

a) Video test signal: composite test pattern signal with active picture size scales
or white cross-hatch pattern signal

7.1.3.2.2 -EASUREMENT�PROCEDURE��VISIBLE�PICTURE�SIZE�DUE�TO�OVERSCANNING	

Apply the composite test pattern signal to the receiver and read the vertical and horizontal
scales at the top, bottom, left and right of the screen.

If such scales are not available in the pattern, measure the ratios of the active height and width
by using the cross-hatch pattern as follows:

a) Measure the distances from the centre of the picture to the top, bottom, left and right
sides of the screen as AT, AB, AL, and AR respectively, as shown in figure 77.

NOTE – The centre of a picture does not necessarily coincide with that of the screen.
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b) Calculate the nominal height HN of the picture from the height of the screen by the ratio
of vertical intervals included in the original pattern to the visible vertical intervals.

c) Calculate the nominal width WN of the picture from the width of the screen by the ratio of
horizontal intervals included in the original pattern to the visible horizontal intervals.

d) The visible picture size is expressed by the following equations:

visible top height V
a

H
T

T

N

2
100 %= ×

visible bottom height V
a

H
B

B

N

2
100 %= ×

visible left width V
a

W
L

L

N

2
100 %= ×

visible right width V
a

W
R

R

N

2
100 %= ×

total visible height V
H

H
H

S

N

100 %= ×

total visible width V
W

W
W

S

N

100 %= ×

NOTE – The amount of total over-scanning is given as:

horizontal over-scanning =
W

W

N

S

1 100 %− ×










=
100

1 100 %

WV
− ×











vertical over-scanning =
H

H

N

S

1 100 %− ×










=
100

1 100 %

HV
− ×











7.1.3.2.3 Measurement procedure (active screen size due to under-scanning)

a) Apply the test signal to the receiver and measure the distances of top, bottom, left
and right sides of the picture from the sides of the screen as bT, bB, bL and bR as shown in
figure 78.

b) The active screen size is expressed by the following equations:

active top height A
H b

HT
S T

S

2
100%=

−
×

active bottom height A
H b

HB
S B

S

2
100%=

−
×

active left width A
W b

WL
S L

S

2
100%=

−
×
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active right width !
7 B

7

2

R
S

S

2
100%=

−
×

total active height !
(

(
H

N

S

100%= ×

total active width !
7

7
W

N

S

100%= ×

NOTE – The amount of total under-scanning is given as:

horizontal under-scanning = 1 100 %
N

S

− ×










7

7

= 100 % - Aw

vertical under-scanning = 1 100 %
N

S

− ×










(

(

= 100 % – AH

7.1.3.2.4 -EASUREMENT�PROCEDURE��CENTRING	

Apply the test signal to the receiver and measure the shift of the centre of the displayed picture
as (X, Y) coordinates referred to the centre of the screen, as shown in figure 79 and calculate
ratios to half the screen height 6S/2 and half the width (S/2 as a percentage.

7.1.3.3 0RESENTATION�OF�RESULTS

The results are presented in a table.

7.1.4 ,UMINANCE�AND�CONTRAST

7.1.4.1 )NTRODUCTION

This test measures luminance and contrast of the picture on the screen at various video signal
levels. Measurement of the luminance is made by both the white window signals with narrow
width and full white signal, since the maximum luminance of a CRT display obtained by a
narrow white window and a full white picture may not coincide with each other due to an
automatic beam current limiter (ABL).

7.1.4.2 -ETHODS�OF�MEASUREMENT

This measurement shall be made by using a spot luminance meter in a darkroom.

7.1.4.2.1 -EASURING�CONDITIONS

a) Video test signals: white window signal

black and white window signal

flat level signal

full black signal
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7.1.4.2.2 -EASUREMENT�PROCEDURE��ELECTROOPTICAL�TRANSFER�CHARACTERISTICS	

a) Apply the white window signal to the receiver.

b) Measure the luminance within a small circle located at the centre of the window by
varying the signal amplitude of the window from 10 % to 100 %, while maintaining the
background at the lowest luminance by adjusting the brightness control. In setting the lowest
luminance, increase the luminance of the background and then decrease it until no change
in the luminance is observed. The contrast control shall not be changed from the normal
contrast setting adjusted according to the standard receiver settings defined in 3.6.3.

c) Apply the flat level signal to the receiver and make the same measurement, but without
changing the brightness control, which is set by the full black signal.

The characteristic obtained by the white window signal and that obtained by the flat level signal
at the normal contrast setting are designated as small-area transfer characteristic (usable) and
large-area transfer characteristic (usable), respectively.

7.1.4.2.3 -EASUREMENT�PROCEDURE��MAXIMUM�LUMINANCE	

A maximum luminance is a luminance value obtained by the measurement of the electro-
optical transfer characteristics at the 100 % white level. The maximum luminance value
obtained by the white window signal and that obtained by the flat level signal at the normal
contrast setting are designated as usable peak luminance and usable average luminance,
respectively.

The maximum luminance values shall also be measured at the maximum contrast setting.
These values are designated as "Maximum peak luminance" and "Maximum average
luminance".

7.1.4.2.4 -EASUREMENT�PROCEDURE��CONTRAST�AND�BLACK�LEVEL�SHIFT	

a) Apply the black and white window signal to the receiver and measure the luminance
values ,0, ,1, ,2, ,3 and ,4 at the points specified in figure 80.

The contrast and brightness controls shall be set to the normal contrast setting and the
normal brightness setting respectively (see 3.6.3.3).

b) Calculate the contrast #r by the following equation:

contrast  #r = ,0/,bw

where ,bw is the average value of ,1, ,2, ,3 and ,4.

c) Change the signal to the full black signal and measure the luminance of the black
background at the points corresponding to the centres of the black windows.

d) If the luminance of the full black signal is less than that of the background of the black
window signal and not possible to measure, first apply the full black signal and measure the
luminance of its background. Then change the signal to the black and white window signal
and measure the luminance of its windows.

e) Calculate the black-level shift by the following equation:

black-level shift "
, ,

, ,
S

b bw

0 bw

100 %=
−

−
×

where

,b is the average value of the luminance of the full black signal measured at the points
specified above.

f) Adjust the brightness control to obtain darkest measurable luminance at the black
windows and again measure the luminance of the black and white windows. Then repeat b)
to e).

NOTE – Measurements of black-level stability are specified in 6.1.7.
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7.1.4.3 0RESENTATION�OF�RESULTS

The electro-optical transfer characteristics are represented in a graph with the signal levels
plotted on a linear scale as an abscissa and the luminance output on a logarithmic scale as an
ordinate. The maximum luminance, contrast and black-level shift are presented on tables.

An example of electro-optical transfer characteristics is given in figure 81.

7.1.5 #OLOUR�PURITY�OF�COLOUR�#24

7.1.5.1 )NTRODUCTION

Colour purity is assessed by observing colour contamination on the screen when one of the
primary colours is displayed on an entire screen.

The colour purity may be affected by the terrestrial magnetic field, especially in large CRTs.
For this reason, the CRT of the receiver under test has to be sufficiently degaussed and the
receiver should not be turned during the test.

7.1.5.2 -ETHOD�OF�MEASUREMENT

7.1.5.2.1 -EASURING�CONDITIONS

a) Video test signal: full white signal

7.1.5.2.2 -EASUREMENT�PROCEDURE

a) Apply the test signal to the receiver and then cut off G and B signal components driving
the display with the switch provided in the receiver or at the signal generator so as to display
a red screen.

b) Observe the screen and check contamination of the colour at an appropriate luminance
and note the contaminated area on the screen.

c) If necessary, the grade of contamination is also assessed with a suitable subjective scale
or measured with a colorimeter as difference in the CIE (X, Y) or (U′ , V′) chromaticity
coordinates.

d) Make the measurements on green and blue colours in the same way as above.

7.1.5.3 0RESENTATION�OF�RESULTS

The results are plotted on a chart.

7.1.6 7HITE�UNIFORMITY�OF�COLOUR�#24

7.1.6.1 )NTRODUCTION

White uniformity is assessed by observing local non-uniformity of luminance and colour
contamination on a white screen.

7.1.6.2 -ETHOD�OF�MEASUREMENT

7.1.6.2.1 -EASURING�CONDITIONS

The same as those specified in 7.1.5.2.1.
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7.1.6.2.2 -EASUREMENT�PROCEDURE

a) Apply the test signal to the receiver and check the colour contamination and the
luminance non-uniformity on the screen at an appropriate luminance and note the area on
the screen where such irregularity occurs.

b) If necessary, the grade of contamination or the non-uniformity is assessed by a suitable
subjective scale or measured by a colorimeter as difference in the CIE (X, Y) or (U′ , V′)
chromaticity coordinates and luminance, referred to the values at the centre of the screen.

NOTE – For the measurement of luminance non-uniformity on wide area such as decrease of the luminance in
the peripheral area of the screen, apply 7.4.2.

7.1.6.3 0RESENTATION�OF�RESULTS

The same presentation as that for the colour purity is used.

7.1.7 #ONVERGENCE�AND�REGISTRATION�ERRORS

7.1.7.1 )NTRODUCTION

This test measures convergence and registration errors between the primary colour pictures on
the same screen. The convergence error is the error on a CRT screen accompanied by
electron beam convergence in the CRT and the registration error is the position error between
the primary colour pictures projected on the screen of a projection type display.

The convergence errors may be affected by the terrestrial magnetic field, especially in large
CRTs.

7.1.7.2 -ETHOD�OF�MEASUREMENT

7.1.7.2.1 -EASURING�CONDITIONS

a) Video test signal: white cross-hatch pattern signal

7.1.7.2.2 -EASUREMENT�PROCEDURE

a) Apply the test pattern to the receiver and measure the vertical and horizontal separations
between the red and green components and the separations between blue and green
components as shown in figure 83 at the intersections of the hatch close to the points
specified in figure 82.

b) Calculate the following errors at each specified point as a percentage of the screen
width:

– red/green horizontal error;

– red/green vertical error;

– blue/green horizontal error;

– blue/green vertical error.

NOTE – In the measurement of the convergence errors, check the effect of the terrestrial magnetic field by
changing the direction of the receiver. If the errors are affected by the field, the measurement should be made
in both the worst and best directions and the directions should be recorded.

7.1.7.3 0RESENTATION�OF�RESULTS

The results are presented in a table.
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7.1.8 7HITE�BALANCE

7.1.8.1 )NTRODUCTION

Chromaticity of a white picture displayed on a CRT or projected by CRTs tends to vary with the
luminance of the picture. This test measures this variation and also checks the difference
between a white picture fed by a monochrome signal and that by a colour signal.

7.1.8.2 -ETHOD�OF�MEASUREMENT

7.1.8.2.1 -EASURING�CONDITIONS

a) Video test signal: wide white window signal or PLUGE signal

7.1.8.2.2 -EASUREMENT�PROCEDURE

a) Apply the window signal to the receiver and measure the colour temperature or
chromaticity coordinates of the window by a colorimeter by varying the level of the window
from 10 % to 100 %, while maintaining the black background level at the darkest level. If the
PLUGE signal is used, set its background at the darkest level and measure the colour
temperature or chromaticity coordinates of each step of the grey scale in the signal.

b) Display the picture fed by the test signal and then measure the variation of the colour
temperature or chromaticity coordinates at each luminance level when colour bursts of the
signal are cut off.

c) If a suitable colorimeter is not available, subjectively assess the difference in chromaticity
due to the luminance level or between the colour signal operation and the monochrome
signal operation.

NOTE – Sensitivity of a colorimeter may not be enough for measuring the colour temperature of the darkest
level.

7.1.8.3 0RESENTATION�OF�RESULTS

The results are presented by the colour temperature or the chromaticity coordinates of each
step of the grey scale.

7.1.9 2ESOLUTION

7.1.9.1 )NTRODUCTION

This test assesses vertical and horizontal resolution of a displayed picture subjectively.

The resolution is assessed by the visible limit of the definition wedges in the composite test
pattern. If the composite test pattern with definition wedges is not available, the horizontal
resolution can be assessed by a video signal containing high-frequency sine-wave
components.

The method for assessment of the vertical resolution using a test signal is under consideration.

NOTE – Objective methods of measurement of the resolution are under consideration.

7.1.9.2 -ETHOD�OF�MEASUREMENT

7.1.9.2.1 -EASURING�CONDITIONS

a) Video test signal: composite test pattern signal or composite sine-wave signal with
100 % sine-wave level.

b) Signal input: r.f. and baseband (composite, Y/C or RGB)
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7.1.9.2.2 -EASUREMENT�PROCEDURE��STANDARD�METHOD	

a) Apply the r.f. television signal modulated with the composite test pattern signal to the
receiver and assess the visible limits of the wedges at the centre and the corners of the
displayed picture and note the corresponding numbers of resolution.

b) Assess the picture fed by the baseband input signal in the same way and note the
numbers of resolution.

7.1.9.2.3 -EASUREMENT�PROCEDURE��ALTERNATIVE�METHOD	

a) Apply the composite sine-wave signal to the receiver and assess the visible limit of the
sine-wave frequency at the centre and corners of the screen by varying the frequency up to
more than the limit of the standard for the system for which the receiver is designed to be
used.

b) The horizontal resolution (r can be obtained by the following equation:

(
F 4

!
r

v h2
=

×

where

! is the aspect ratio 4/3 or 16/9;

Fv is the visible frequency limit in megaherz;

4h is the active line duration in microseconds.

7.1.9.3 0RESENTATION�OF�RESULTS

The numbers of the horizontal and vertical resolution assessed with the composite test pattern
or the horizontal resolution obtained by the composite sine-wave signal are presented in a table
with the measured locations for both the r.f. signal and baseband signal.

7.1.10 )NTERFERENCE�DUE�TO�ASYNCHRONICITY�OF�MAINS�FREQUENCY�WITH�FIELD�SCANNING�FREQUENCy

7.1.10.1 )NTRODUCTION

This test measures interference with a picture due to an a.c. power supply asynchronous to the
field scanning frequency. The interference is caused by ripples on the d.c. voltage fed to the
circuits and/or magnetic leakage flux from a power transformer and appears as flicker or
ripples on the picture and weaving of the picture.

7.1.10.2 -ETHOD�OF�MEASUREMENT

7.1.10.2.1 -EASURING�CONDITIONS

a) Video test signal: white window signal and white cross-hatch pattern signal

b) Signal input: r.f. and baseband

7.1.10.2.2 -EASUREMENT�PROCEDURE

a) Apply the r.f. television signal modulated with the white window signal of 100 % amplitude
to the receiver and set the picture to the maximum brightness.

b) Measure the mean luminance and the peak-to-peak value of the flicker on the window by
a luminance meter and an oscilloscope connected to the meter.



60107-1 © IEC:1997 – 325 –

The oscilloscope is synchronized with a vertical pulse, such that a stable display of the field
repetition rate is visible. The display will look like the waveform shown in figure 84,
depending on the decay time of the phosphors. The reference value of zero is obtained by
the output when the power of the receiver is turned off.

The peak-to-peak luminance jitter is represented by the difference of the dotted curves in
the figure. The results shall be expressed as a percentage of the peak-to-peak values of the
jitter to the mean value.

c) Change the video test signal into the white cross-hatch pattern signal and adjust the
contrast and brightness controls so as to display the best cross-hatch pattern.

d) Divide the screen into four blocks and measure the maximum geometric variations of the
picture due to weaving at the centre of each block and also at the centre of the screen.

e) Repeat b) and d) for the baseband input signal.

7.1.10.3 0RESENTATION�OF�RESULTS

The flicker is represented by a ratio to the mean luminance as a percentage and each
geometric deviation is represented by a ratio to the width of the block or screen as a
percentage. If no interference is observed, describe it in the result.

7.1.11 3OUND�TO�PICTURE�INTERFERENCE

7.1.11.1 )NTRODUCTION

This test checks interference with the picture which might be caused by audio output. It can be
caused by mechanical, electrical and magnetic effects.

7.1.11.2 -ETHOD�OF�MEASUREMENT

This method requires the presence of sound carrier(s) and/or baseband audio signal(s).

7.1.11.2.1 -EASURING�CONDITIONS

a) Video test signal: composite test pattern signal

b) Audio test signal: variable frequency sine-wave (see 3.2.2)

c) Sound carrier(s): present

d) Speaker sound: present

7.1.11.2.2 -EASUREMENT�PROCEDURE

a) Apply the video and audio test signals to the receiver under test as an r.f. television
signal or baseband signals.

b) When the r.f. signal is applied, set the audio modulation to 100 % (fs – 10 dB for the
NICAM system) and output power of audio channel(s) to the rated power at 1 kHz and turn
on the speaker(s). Then vary the frequency of the audio signal while maintaining the
modulation level and check interference with the picture due to the audio output. If any
interference is observed, reduce the audio modulation until the interference disappears and
note the modulation level and the frequency.

c) When the baseband signals are applied, set the audio signal input level to 500 mV and
check the interference with the picture. If any interference is observed, reduce the input
signal level(s) until the interference disappears and note the level(s) and the frequency.

NOTE – In the multi-channel sound system, all the audio test signals should be set at the same frequency and
level.
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7.1.11.3 0RESENTATION�OF�RESULTS

The results are presented by the frequency and the modulation percentage or the baseband
input signal level as a percentage relative to 500 mV.

7.1.12 /THER�CHARACTERISTICS�OF�THE�PICTURE

7.1.12.1 )NTRODUCTION

This test checks characteristics other than those defined by 7.1.1 to 7.1.11.

7.1.12.2 -ETHOD�OF�MEASUREMENT

7.1.12.2.1 -EASURING�CONDITIONS

The same as those specified in 7.1.11.2.1.

7.1.12.2.2 -EASUREMENT�PROCEDURE

Observe the composite test pattern and check if there is any other imperfect performance such
as jitter and folding of edges.

NOTE – Effect of quality of interlace can be assessed by the method of measurement as in 7.2.4.
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7.2 3YNCHRONIZING�QUALITY

7.2.1 3YNCHRONIZING�RANGE

7.2.1.1 )NTRODUCTION

This test measures line and field synchronizing ranges of a receiver by varying the
synchronizing frequencies of the signal source.

These characteristics may be influenced by variation of the power supply voltage. If such
influence is observed, the measurement shall also be made at the undervoltage and
overvoltage (see 4.1.2.5).

NOTES

1 This test requires a special video test generator which is capable of varying the line and field scan
frequencies, which are measurable with a frequency counter.

2 If synchronizing controls are provided, they should be set at the pre-set positions.

7.2.1.2 -ETHOD�OF�MEASUREMENT

7.2.1.2.1 -EASURING�CONDITIONS

a) Video test signal: colour bar signal

b) Signal input: r.f. or baseband

c) Input signal level: standard input signal level (see 3.6.1)

d) Test channel: typical channel (see 3.3.3)

7.2.1.2.2 -EASUREMENT�PROCEDURE

a) Apply the test signal with standard scanning frequencies to the receiver.

b) Vary the line-scan frequency of the signal to higher frequencies and obtain the highest
frequency at which the line synchronization is lost. Then vary the scan frequency to lower
frequencies passing through the standard frequency and obtain the lowest frequency at
which the line synchronization is lost.

The range between the highest frequency and the lowest frequency is the hold range of the
line synchronization.

c) Vary the line-scan frequency of the signal to higher frequencies until the line
synchronization is lost. Then vary the scan frequency to lower frequencies and obtain the
highest frequency at which the line synchronization is recovered. Vary the line-scan
frequency from lower frequencies and obtain the lowest frequency at which the line
synchronization is recovered.

The range between the highest frequency and the lowest frequency is the pull-in range of
the line synchronization.

d) Vary the field-scan frequency of the signal and obtain hold and pull-in ranges of the field
synchronization in the same way as those described in b) and c). The line-scan frequency
shall be set at the standard frequency during this measurement.

7.2.1.3 0RESENTATION�OF�RESULTS

The results are presented in a table.
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7.2.2 0ULLING�ON�WHITES

7.2.2.1 )NTRODUCTION

The phase of the line synchronization may be influenced by the picture content at the very end
of a line of the video signal. This test measures these phase errors.

7.2.2.2 -ETHOD�OF�MEASUREMENT

7.2.2.2.1 -EASURING�CONDITIONS

a) Video test signal: checkered pattern signal

b) Signal input: r.f. or baseband

c) Input signal level: standard input signal level (see 3.6.1)

d) Test channel: typical channel (see 3.3.3)

7.2.2.2.2 -EASUREMENT�PROCEDURE

a) Apply the test signal to the receiver.

b) Measure the horizontal displacement ∆0 of those parts of the vertical line in the picture
that are co-linear with the picture content near the edges as shown in figure 85. If such a
displacement is too small to be measured, but visible, it shall be reported.

7.2.2.3 0RESENTATION�OF�RESULTS

The largest displacement measured is expressed as a percentage of the picture width.

7.2.3 0ULLING�ON�FIELD�SYNCHRONIZATION�PULSES

7.2.3.1 )NTRODUCTION

This test measures the horizontal displacement at the top of a picture due to vertical
synchronizing pulses.

7.2.3.2 -ETHOD�OF�MEASUREMENT

7.2.3.2.1 -EASURING�CONDITIONS

a) Video test signal: white cross-hatch pattern signal

b) Signal input: r.f. or baseband

c) Input signal level: standard input signal level

d) Test channel: typical channel

7.2.3.2.2 -EASUREMENT�PROCEDURE

a) Apply the test signal to the receiver.

b) Measure the width 7 and the height ( of the largest visible rectangle formed by the
cross-hatch and the horizontal displacement ∆0 and the extent�H of this effect as shown in
figure 86.

c) If a horizontal synchronization control is provided, adjust it to obtain the minimum
displacement and again measure ∆0 and H.

NOTE – If the displacement exhibits one or more undulations, their positions in the vertical axis and their extent
should be noted. If any other discontinuity of the vertical line is observed in the top of the picture, it should be
reported.
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7.2.3.3 0RESENTATION�OF�RESULTS

The displacement is expressed as a percentage of the picture width and the extent is
expressed as a percentage of the picture height.

7.2.4 1UALITY�OF�INTERLACE

7.2.4.1 )NTRODUCTION

Quality of interlace is expressed by the distances between a given scanning line of one field
and two adjacent lines belonging to the other interlaced field as percentages of the distance
between two consecutive lines of a single field.

NOTE – The measurement might be influenced by the asynchronicity of the mains frequency with the field
scanning frequency.

7.2.4.2 -ETHOD�OF�MEASUREMENT

7.2.4.2.1 -EASURING�CONDITIONS

a) Video test signal: full white signal

b) Signal input: r.f. or baseband

c) Input signal level: standard input signal level

d) Test channel: typical channel

7.2.4.2.2 -EASUREMENT�PROCEDURE

a) Apply the test signal to the receiver.

b) Measure the distances between a scanning line of one field and two adjacent lines
belonging to the other interlace field by a magnifier lens or microscope at several points on
the picture and calculate the percentages as shown in figure 87.

If the special pattern shown in figure 88 is available, the measurement can be made more
easily.

c) If an effect of the vertical hold control is found, note the positions for the best and worst
quality within the pull-in range of synchronization.

7.2.4.3 0RESENTATION�OF�RESULTS

The results are presented by the percentages and the points measured.
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7.3 0ICTURE�SIZE�STABILITY�VERSUS�CHANGES�OF�#24�BEAM�CURRENT

7.3.1 0ICTURE�BREATHING��STATIC�LOADING�INFLUENCES�ON�PICTURE�GEOMETRY	

7.3.1.1 )NTRODUCTION

This test measures the influence of the high voltage to the picture height and width on a CRT
screen when its beam current is changed from zero to the maximum of the average beam
current.

7.3.1.2 -ETHOD�OF�MEASUREMENT

7.3.1.2.1 -EASURING�CONDITIONS

a) Video test signal: white and black cross-hatch pattern signals

b) Signal input: r.f. or baseband

c) Input signal level: standard input signal level (see 3.6.1)

d) Test channel: typical channel (see 3.3.3)

e) Control setting: brightness control in normal position, contrast control in
maximum position.

7.3.1.2.2 -EASUREMENT�PROCEDURE

a) Apply the white cross-hatch pattern signal to the receiver and define the largest visible
rectangle formed by the test pattern and its centre lines.

b) Measure the height and width of the rectangle as (0 and 70 respectively.

c) Change the test signal into the black cross-hatch pattern signal and measure the height
and width of the same rectangle in the same way as (1 and 71.

d) Calculate the breathing by the following equations:

horizontal breathing = 
7 7

7

1 0

0

100 %
−

×

vertical breathing = 
(

(

1 0

0

100 %
−

×
(

7.3.2 ,OCAL�PICTURE�DISTORTION��DYNAMIC�LOADING�INFLUENCES�ON�PICTURE�GEOMETRY	

7.3.2.1 )NTRODUCTION

This test measures the influence of the high voltage to the picture width and phase in the
horizontal direction when the beam current is changed from zero to a value not limited by the
average beam current limiter.

7.3.2.2 -ETHOD�OF�MEASUREMENT

7.3.2.2.1 -EASURING�CONDITIONS

a) Video test signal: line and window signal

b) Signal input: r.f. or baseband

c) Input signal level: standard input signal level

d) Test channel: typical channel
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7.3.2.2.2 -EASUREMENT�PROCEDURE

a) Apply the test signal to the receiver.

b) Measure the deviations DL, DR and DC of the white lines due to the white window as
shown in figure 89. The values DL and DR are taken as plus when the lines bend outside.
The value of DC is taken as plus when the line bends rightwards.

c) Calculate the distortion as a percentage of the picture width 7 by the following
equations:

amplitude distortion =  
 +  

2
  100 %L RD D

7
×

phase distortion =  
2

  100 %CD

7
×

7.3.2.3 0RESENTATION�OF�RESULTS

The results are presented by the values.
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7.4 #HARACTERISTICS�INHERENT�IN�PROJECTION�TYPE�DISPLAYS

7.4.1 'ENERAL

This subclause specifies additional measurements of characteristics which are inherent in
projection type displays.

Measurements of general properties of the picture other than those described in this subclause
are described in 7.1.

7.4.1.1 3TANDARD�VIEWING�DISTANCE��HEIGHT��AND�POSITION

The standard viewing position is the reference position for measurements, which is specified by
the standard viewing distance measured from the centre of the screen, the standard viewing
height measured from the horizontal plane on which the display under test is placed, and the
projected point of the position on the plane.

Generally, the position recommended by the manufacturer of the projector shall be used as the
standard position.

If it is not specified by the manufacturer, the standard viewing distance shall be four times the
screen height and the standard viewing height and the point shall be selected to obtain the
maximum luminance of a white picture at the centre of the screen. The position is generally on
an optical axis perpendicular to the centre of the screen, as shown in figure 90.

7.4.1.2 'ENERAL�MEASURING�CONDITIONS

The same conditions as those specified in 7.1.1 shall be applied.

7.4.2 ,UMINANCE�UNIFORMITY

7.4.2.1 )NTRODUCTION

This test measures the difference in luminance of a picture between the centre and peripheries
of the screen.

7.4.2.2 -ETHOD�OF�MEASUREMENT

A luminance meter with a telescopic lens shall be used for the measurement of luminance. It
shall be placed at the standard viewing position specified in 7.4.1.1.

7.4.2.2.1 -EASURING�CONDITIONS

a) Video test signal: white window signal and full white signal

7.4.2.2.2 -EASUREMENT�PROCEDURE

a) Set the receiver under test to the standard receiver settings and apply the white window
signal with 100 % amplitude.

b) Adjust the luminance of the black background to the darkest level.

c) Change the test signal to the full white signal and measure the luminance values at
points 00 to 08 specified in figure 82 as ,0 to ,8 by the luminance meter.
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d) The luminance values at these points referred to the centre are calculated by the
following equations:

0
,

,I

I= ×
0

100 %

where I is one of the point numbers (0...8).

Average of corners: 
, , , ,

,

5 6 7 8

04
100 %

+ + +

×
×

7.4.2.3 0RESENTATION�OF�RESULTS

The results are presented in a table.

7.4.3 5NIFORMITY�OF�CHROMATICITY

7.4.3.1 )NTRODUCTION

This test measures the difference in chromaticity of a picture between the centre and
peripheries of the screen.

7.4.3.2 -ETHOD�OF�MEASUREMENT

The uniformity of chromaticity is obtained by measuring a white picture with a colorimeter with
a telescopic lens. It shall be placed at the standard viewing position specified in 7.4.1.1.

7.4.3.2.1 -EASURING�CONDITIONS

a) Video test signal: white window signal and full white signal

7.4.3.2.2 -EASUREMENT�PROCEDURE

a) Receiver setting and adjustment of the luminance are the same as those specified
in 7.4.2.2.2.

b) Change the test signal to the full white signal and measure the chromaticity coordinates
(X, Y) or (U�, V�) at points� 00 to 08 specified in figure 82 as (X0, Y0) to (X8, Y8) by the
colorimeter.

c) The differences in chromaticity at these points are calculated by the following equations:

∆X = XI�– x0      ∆Y = YI�– Y0

or ∆U′  = U′ I – U′0    ∆V′= V′ I – V′0
where

∆X, ∆Y, ∆U� and ∆V� are differences in the coordinates;

I is one of the point numbers (0...8).

7.4.3.3 0RESENTATION�OF�RESULTS

The results are presented in a table.
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7.4.4 6IEWING�ANGLE�AND�DEPENDENCE�OF�LUMINANCE�UNIFORMITY�ON�THE�ANGLE

7.4.4.1 )NTRODUCTION

Luminance of a projected picture tends to vary with its viewing angle due to directivity of the
screen. This test measures the horizontal and vertical viewing angles at which the luminance at
the centre of the screen decreases to one-third and one-tenth of the maximum luminance and
also the luminance uniformity observed from the positions at which the angles are obtained.

7.4.4.2 -ETHODS�OF�MEASUREMENT

The luminance meter for the measurement shall be placed at the standard viewing position
specified in 7.4.1.1. When the position recommended by the manufacturer is used as the
standard viewing position, it is necessary to check whether the position provides the maximum
luminance, by varying its position horizontally and vertically while maintaining the viewing
distance constant. If the maximum luminance is obtained at a different position, it shall be used
as the standard viewing position instead.

The position of the luminance meter shall be movable horizontally and vertically, while keeping
the viewing distance and height constant, as shown in figure 91.

7.4.4.2.1 -EASURING�CONDITIONS

a) Video test signal: white window signal and full white signal

7.4.4.2.2 -EASUREMENT�PROCEDURE

a) Receiver setting and adjustment of the luminance are the same as those specified in
7.4.2.2.2.

b) Change the test signal to the full white signal and measure the luminance at the centre of
the screen 00 as ,0 from the standard viewing position 30.

c) Move the position of the luminance meter horizontally to the right and the left faced to the
screen and obtain the rightwards and leftwards viewing angles at which the luminance at 00
becomes one-third of ,0. The horizontal viewing angle for one-third luminance is given by
the sum of both the rightwards and leftwards angles.

Then measure the luminance uniformity observed from the positions at which the rightwards
and leftwards viewing angles are obtained.

d) Obtain the rightwards, leftwards and horizontal viewing angles for one-tenth luminance in
the same way as c) and also the corresponding positions 31 and 32.

Then measure the luminance uniformity observed from 31 and 32.

e) Move the positions upwards and downwards vertically and obtain the upwards and
downwards viewing angles at which the luminance at 00 becomes one-third of ,0. The
vertical viewing angle for one-third luminance is given by the sum of both the upwards and
downwards angles.

If the downwards angle between 30 and the floor of the room is not enough for measuring
the one-third luminance, the screen may be tilted to increase the angle, provided that it does
not affect the performance of the display.

Then measure luminance uniformity observed from the positions at which the upwards and
downwards viewing angles are obtained.

f) Obtain the upwards, downwards and vertical viewing angles for one-tenth luminance in
the same way as in e) and also the corresponding positions 33 and 34.

Then measure the luminance uniformity observed from 33 and 34.
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7.4.4.3 0RESENTATION�OF�RESULTS

The viewing angles and the luminance uniformity observed from the positions at which the
angles are obtained, are presented in tables.

An example of viewing angles is given in table 4.

7.4.5 $EPENDENCE�OF�CHROMATICITY�ON�VIEWING�ANGLE

7.4.5.1 )NTRODUCTION

Chromaticity of a picture displayed on a projected screen tends to vary with the viewing angle.
This test measures such variations.

7.4.5.2 -ETHODS�OF�MEASUREMENT

The dependence is obtained by measuring a white picture with a colorimeter.

Arrangement of the colorimeter shall be the same as that described in 7.4.4.2.

7.4.5.2.1 -EASURING�CONDITIONS

a) Video test signal: white window signal and full white signal

7.4.5.2.2 -EASUREMENT�PROCEDURE

a) Receiver setting and adjustment of the luminance are the same as those specified in
7.4.2.2.2.

b) Change the test signal to the full white signal and measure the chromaticity coordinates
(X� Y) or (U′ ��V′) at the points, 00 and 05 to 08 from position 30 by the colorimeter.

c) Measure the chromaticity coordinates at the same points from viewing position 31
corresponding to the rightwards viewing angle for one-tenth luminance.

d) Repeat c) for other viewing positions 32, 33 and 34 which correspond to the viewing
angles for one-tenth luminance.

e) The colour differences at these positions are calculated by the following equations:

∆XK = XKI – X0I      ∆YK = yKI – Y0I

or  ∆U′K = U′KI�– U′0I�  ∆v′K = V′KI – V′0I

where

∆X, ∆Y, ∆U� and ∆V' are the differences in the coordinates;

K is one of the viewing position numbers (1, 2, 3 and 4);

I�is one of the point numbers (0, 5...8);

X0I
, Y0I

, U′0I
, V′0I

 are the chromaticity coordinates for 30.

7.4.5.3 0RESENTATION�OF�RESULTS

The results are presented in a table.
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7.4.6 3CREEN�GAIN�AND�LUMINOUS�FLUX�INDEX�OF�A�PROJECTOR

7.4.6.1 )NTRODUCTION

This test measures the gain of a screen and the luminous flux index of a projector for a front
projection type display.

The screen gain is the ratio of the luminance at the centre of the screen to that obtained at the
centre of a flat screen with isotropic diffuse reflection. The luminous flux index is an index
proportional to the luminous flux of the projector.

Since the luminance of the projected picture depends on the luminous flux of the projector and
the size and gain of the screen, the parameters described above are the measures for the
performance of a front projection type display.

The luminance at the centre of a screen is given approximately by the following equation:

, '%= ×
1

π

where

, is the luminance at the centre of the screen (cd/m2);

' is the gain of the screen;

% is the illuminance at the centre of the screen (lx).

The illuminance at the centre position of a screen is obtained by the following equation when
the luminous flux of the projector is given:

%� � �
K�
3
φ

where

φ is the luminous flux of the projector (lm);

3 is the area of the screen (m2);

K is the coefficient inherent in the projector used.

The luminous flux index is an index equal to Kφ.

NOTE – It is difficult to measure the luminous flux φ of a projector. However, if the illuminance E is measured on
a given screen, a value of kφ for the projector can be easily obtained. When the value kφ is known, illuminance
for other screens with different size can be calculated. Therefore, kφ is a useful index for the luminous flux of a
projector. This index is designated as “luminous flux index” in this standard.

7.4.6.2 -ETHOD�OF�MEASUREMENT

7.4.6.2.1 -EASURING�CONDITIONS

a) Video test signal: white window signal and full white signal

7.4.6.2.2 -EASUREMENT�PROCEDURE��SCREEN�GAIN� �STANDARD�METHOD	

a) Receiver setting and adjustment of the luminance are the same as those specified
in 7.4.2.2.2.

b) Change the test signal to the full white signal and measure the luminance of the centre of
the screen at the standard viewing position by a luminance meter with a telescopic lens.
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c) Adjust the position of the luminance meter so as to obtain the maximum luminance.

d) Place an illuminance meter directed to the projector at the centre position of the screen
and adjust its direction so as to obtain the maximum illuminance.

e) Calculate the screen gain ' by the following equation:

 '� � �
,

%

π

where

, is the maximum luminance of the screen;

% is the maximum illuminance at the centre of the screen.

NOTE – The screen gain can be measured by other light sources such as a slide projector. If such a light
source is used, it should be set at the position on the optical axis perpendicular to the screen under test and
project the light on the screen so as to cover the entire screen.

7.4.6.2.3 -EASUREMENT�PROCEDURE��SCREEN�GAIN� �ALTERNATIVE�METHOD	

The screen gain is obtained more accurately by the following method.

a) Receiver setting and adjustment of the luminance are the same as those specified in
7.4.2.2.2.

b) Change the test signal to the full white signal and measure the luminance of the centre of
the screen at the standard viewing position by a luminance meter with a telescopic lens.

c) Adjust the position of the luminance meter so as to obtain the maximum luminance.

d) Place a white diffuse reflector at the centre of the screen and measure the luminance at
the same position.

e) Calculate the screen gain ' by the following equation:

'
,

,
=

ρ
S

where

, is the maximum luminance of the screen;

,S is the luminance of the diffuse reflector;

ρ is the reflection coefficient of the reflector (about 0,95).

NOTE – The white reflectance standard defined by the CIE (Comité International d'Eclairage) 46 should be used

as the white diffuse reflector.

7.4.6.2.4 -EASUREMENT�PROCEDURE��LUMINOUS�FLUX�INDEX	

a) Measure illuminance of the full white picture at the centre position of a screen by an
illuminance meter.

b) Calculate the luminous flux index of the projector by the following equation:

I =  φ %3

where

φI is the luminous flux index (lm);

% is the illuminance at the centre position of the screen (lx);

3 is the area of the screen used (m2).
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7.4.6.3 0RESENTATION�OF�RESULTS

If a light source other than a television projector is used for the gain measurement, it shall be
stated with the result.

7.4.7 "LANKING

7.4.7.1 )NTRODUCTION

In some projection type displays, the sides of video signals are blanked to prevent undesirable
effects due to bright edges caused by folding of a video signal or due to projection of picture
edges to the outside of the screen. If use of such blanking is found by observing a composite
test pattern or similar patterns, the measurement described in this subclause shall be made.

7.4.7.2 -ETHOD�OF�MEASUREMENT

7.4.7.2.1 -EASURING�CONDITIONS

a) Video test signal: full white signal

7.4.7.2.2 -EASUREMENT�PROCEDURE

a) Set the receiver under test to the standard receiver settings and apply the full white
signal.

b) Connect one of the probes of a dual trace oscilloscope to the input terminal of the video
signal and the other to the signal output for the display device such as an electrode of a
CRT and compare the horizontal and vertical blanking intervals of both signals.

7.4.7.3 0RESENTATION�OF�RESULTS

Blanking intervals of both the input video signal and the output signal shall be presented.

4ABLE��� �%XAMPLE�OF�VIEWING�ANGLES�MEASURED��UNIT��DEGREE	

Viewing angle  1/3 ,  1/10�,  Viewing angle  1/3 ,  1/10 ,

 Leftwards

 Rightwards

 Horizontal

 46,0

 45,0

 91,0

 62,0

 60,0

 122,0

 Upwards

 Downwards

 Vertical

 10,0

 7,8

 17,8

 16,8

 15,0

 31,8
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7.5 #HARACTERISTICS�INHERENT�IN�,#$�DISPLAYS

7.5.1 'ENERAL

This subclause specifies measurements on direct-view type LCD displays. For measurements
on projection type LCD displays, 7.4 shall be applied.

Measurements of general properties of the picture other than those described in this subclause
are described in 7.1. It is, however, unnecessary to measure geometric distortion for LCD
displays.

7.5.1.1 3TANDARD�VIEWING�DISTANCE��HEIGHT��AND�POSITION

The standard viewing distance shall be six times the screen height and the standard viewing
position shall be a position where the luminance of a white picture at the centre of the screen is
maximum at the standard viewing distance.

The definitions for standard viewing distance, height and position are given in 7.4.1.

Care should be taken for the standard viewing position for projection type displays, which is
different from that defined here.

7.5.1.2 'ENERAL�MEASURING�CONDITIONS

The same conditions as those specified in 7.1.1.4 shall be applied.

7.5.2 ,UMINANCE�UNIFORMITY

The same method as that described in 7.4.2.2 shall be applied, except for the standard viewing
position.

7.5.3 6ARIATION�OF�LUMINANCE�WITH�TIME

7.5.3.1 )NTRODUCTION

This test measures time variation of the luminance of a white picture, since luminance of an
LCD display tends to vary with time during the initial period of operation.

7.5.3.2 -ETHOD�OF�MEASUREMENT

The luminance meter for the measurement shall be placed at the standard viewing position.

7.5.3.2.1 -EASURING�CONDITIONS

The same as those specified in 7.4.2.2.1

7.5.3.2.2 -EASUREMENT�PROCEDURE

a) Receiver setting and adjustment of the luminance are the same as those specified
in 7.4.2.2.2.

b) Turn the power for the display off and turn it on again after the temperature attained is
approximately the test room temperature.

c) Measure the luminance of the white picture at the centre of the screen using a spot
luminance meter, from 1 min after the start of operations to the time when the luminance is
stabilized.
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d) If the variations at the points on the screen are different from that of the centre, they
shall be measured at the points specified in figure 82.

7.5.3.3 0RESENTATION�OF�RESULTS

The results are plotted on a graph.

7.5.4 5NIFORMITY�OF�CHROMATICITY

Uniformity of chromaticity shall be measured by applying the method described in 7.4.3, except
for the standard viewing position.

7.5.5 6IEWING�ANGLE�AND�DEPENDENCE�OF�LUMINANCE�UNIFORMITY�ON�THE�ANGLE

The viewing angles shall be measured at one-half luminance applying the method described in
7.4.4, except for the standard viewing position.

Luminance uniformity shall be measured at the viewing position corresponding to the viewing
angles, applying the method described in 7.4.2.

7.5.6 $EPENDENCE�OF�CHROMATICITY�ON�VIEWING�ANGLE

Dependence of chromaticity on viewing angle shall be measured at the viewing positions
corresponding to the viewing angles for one-half luminance by applying the method described
in 7.4.5, except for the standard viewing position.

7.6 #HARACTERISTICS�INHERENT�IN�WIDESCREEN�DISPLAYS

7.6.1 'ENERAL

Wide-screen displays with an aspect ratio of 16:9 and with conventional scanning, 525-line or
625-line, are used not only for wide aspect pictures such as EDTV pictures, wide MAC pictures
and down-converted HDTV pictures but also for conventional television pictures with an aspect
ratio of 4:3.

This subclause specifies measurements of display characteristics inherent in wide-screen
displays with conventional scanning.

7.6.2 $ISPLAY�MODE

Display of the pictures on the wide-screen displays can be classified into the following modes.

1) Wide mode: to display 16:9 pictures on the screen.

2) Narrow mode: to display 4:3 pictures within the screen without changing the aspect
ratio. Both sides of the screen remain blank.

3) Zoom mode: to display 4:3 pictures on the entire screen or on a part by trimming off
the top and bottom parts of the pictures.

7.6.3 -ETHODS�OF�MEASUREMENT

7.6.3.1 7IDE�MODE

If the test signals for the wide screen specified in 3.2.1 are applied, the same measuring
methods as those specified in 7.1 can be used.
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7.6.3.2 .ARROW�MODE

The same test signals and measuring methods as those specified in 7.1 can be used, if a
frame with 4:3 aspect ratio taken within the screen is assumed as the nominal screen size. The
height of the frame shall be equal to the screen height.

7.6.3.3 :OOM�MODE

This mode is considered to be optional for television receivers, since a part of the picture
contents is lost by trimming. It is, therefore, unnecessary to standardize the measuring
methods.

�� #HARACTERISTICS�INHERENT�IN�THE�RECEIVERS�USING�DOUBLERATE�SCAN�DISPLAY

8.1 'ENERAL

The double-rate scanning can be classified into two types, progressive scanning and field-
doubled scanning.

The progressive scanning is used for enhancing the picture quality, while the field-doubled
scanning is used for reducing flicker of the pictures and allowing brighter pictures.

Methods for measuring the properties of the pictures on the displays with such scanning are
the same as those for the conventional displays with interlaced scanning, although some of the
properties may be different from those on the conventional ones.

For displaying a television picture with this type of scanning, however, it is necessary to drive
the display by a high speed picture signal with twice the video frequency, which is converted
from the original signal by using line and field memories inserted into the R, G and B primary
signal processing circuits. Therefore, all the frequency components of the picture signal at a
drive port of the display device are doubled from those of the picture signal at the input of the
luminance channel.

For displaying a picture on a progressive scan display, it is also necessary to separate the
luminance and chrominance components of a composite video signal with a motion-adaptive
Y/C separator. Frequencies of the moving picture components are doubled by the line
memories, while those of the stationary picture components are doubled by the field memories.
Therefore, characteristics of a moving picture are different from those of a stationary picture.

The following characteristics are related to the receivers with these kinds of display.

1) General properties of the picture

The methods of measurement described in 7.1 can be applied without any changes.

2) Characteristics of the luminance channel

The methods of measurement described in 6.1 can be applied and the same test signals
can be used. It should be noted, however, that frequency components of the signals are
doubled and 4 is reduced by half at a drive port of the display device.

3) Characteristics of the chrominance channel

Methods for measuring performance of the motion-adaptive Y/C separator are under
consideration.
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9 Disturbance on the picture due to signals inserted into the field blanking interval

9.1 Introduction

This test assesses the immunity of the receivers to the visibility of digital data signals and ITS
(insertion test signals) inserted into the field blanking intervals of the composite-video signal.
The disturbance may appear in the form of visible retrace lines, flare at the top of the picture,
malfunctions of the synchronization of scanning and colour subcarrier, and misidentification of
the colour.

The disturbance may also appear in the audio channel as increase in buzz, but its
measurement will be dealt with in the future second edition of IEC 60107-2.

9.2 Method of measurement

The test signals shall normally be the insertion signals in practical use or the signals planned
for use in new services. The following test signals, however, are considered to be convenient
for investigating receiver performance under various insertion conditions:

– square waves at a frequency of approximately 100 kHz with an amplitude of 100 % which
may be synchronized with the line-synchronization signal;

– sinusoidal waves with an amplitude of 100 % which may be synchronized with the colour
subcarrier;

– NRZ-PRBS (Non-return to zero pseudo random binary sequence) pulses, whose
spectrum is distributed over the video frequency band. Its bit-rate, amplitude and lines
inserted shall be in accordance with the teletext standard of the country for which the
receiver under test is designed.

In the case of the square and sinusoidal waves, the number of lines carrying the signals and
their position shall be varied within the range of the field blanking interval.

9.2.1 Measuring conditions

a) Video test signals: colour bar signal with an insertion signal;
full grey signal with the same insertion signal.

b) Insertion signals: one of the insertion signals described above.

c) Signal input: r.f. or baseband

d) Test channel: typical channel (see 3.3.3)

e) Input signal level: standard input signal level (see 3.6.1)

9.2.2 Measurement procedure

a) Set the receiver under test to the standard viewing conditions defined in 3.6.4, and apply
the colour bar signal with one of the insertion signals in the form of an r.f. television signal
to the r.f. input terminal or to the baseband input terminal for the composite video signal.

b) Evaluate the disturbance on the picture subjectively by the ITU-R five-point impairment
scale.

If the square and sinusoidal waves are used as the insertion signal, the evaluation shall be
made for various numbers of lines and the positions within the field blanking interval.
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If a vertical hold control is provided, the test shall be within the hold in range of the control.

c) Change the video test signal into the full grey signal and repeat a) and b).

d) Modify the insertion signal to other ones and repeat a) to c), if necessary.

9.3 Presentation of results

The scores of the subjective evaluation of a test are expressed in terms of a mean opinion and
the corresponding standard deviation (see clause 12 of IEC 60569).

The following conditions shall be stated with the following results:

– nature of the test signals;

– number of lines carrying the test signals and their positions relative to the field
synchronizing pulse.

10 Characteristics inherent in teletext signals

10.1 General

The quality of the received teletext pictures is determined by characteristics of the teletext
signal at its output port to the teletext decoder circuit in the receiver and the performance of
the decoder.

10.2 General measuring conditions

– The receiver under test is set to the standard receiver settings specified in 3.6.3;

– test signals are applied to the antenna terminal as an r.f. television signal of one of the
representative channels modulated with a video test signal accompanied by a teletext signal
at the standard input signal level. It is not necessary to apply the sound carrier(s);

– in some measurements, the input signal level is varied from the standard value.

10.3 Characteristics of teletext signals

10.3.1 Introduction

Characteristics of the received teletext signal are specified by the following parameters:

– basic amplitude;

– zeros and ones overshoots and peak-to-peak amplitude;

– eye height;

– decoding margin;

– eye width;

– proportional jitter;

– decoding threshold.

10.3.2 Methods of measurement

Under consideration.
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!NNEX�!
(normative)

!NALYTICAL�DESCRIPTION�OF�THE�OFFSETCARRIER�COLOUR�BAR�SIGNAL

Equation (1) in 6.3 is obtained as follows:

in figure A.1,

( ) ( )A R2 R Y R Y R Y R Y R Ycos 30 cos 30 cos sin sin 30= °− = ° + °− − − − −! A ! α α

( ) ( )A R4 R Y R Y R Y R Y R Ycos 30 cos 30 cos sin sin 30= °− = ° − °− − − − −! A ! α α

! ! ! !R2 R4 R Y R Y R Y R Y2 sin sin 30 sin− = °=− − − −α α

when αR-Y is small;

( )A sin A radR-Y R Y R Y R Yα α− − −=

( )αR Y
R2 R4

R Y

180
−

−
=

−
× °

! !

! π

Equation (2) in 6.3 is obtained in the same way as above, referring to figure A.2.

NOTE – Each framed number in figures A.1 and A.2 indicates the number of colour bar in figure 67.
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!NNEX�"
(normative)

#ALCULATION�OF�THE�RELATIVE�AMPLITUDE�AND�THE�GROUP�DELAY
BY�THE�RESPONSE�OF�A�MODULATED�SINESQUARED�PULSE

Relation between the response of a modulated sine-squared pulse and the values of relative
amplitude and group delay at the modulating frequency is given by C.A. Siocos as the following
equations (see 1.2):

!
Y Y Y Y

Y Y Y Y
 =  

1  (  +   +   )

1 +  (  +     )
1 2 1 2

1 2 1 2

−
−

(B.1)

τ =    arccos  1 +  
8

[ 1  (  +   +   ) ] [ 1 +  (  +     ) ]
 1 2

1 2 1 2 1 2 1 2

N4 Y Y

Y Y Y Y Y Y Y Yπ ×
− −









(B.2)

where

4 is the basic parameter of the sine-squared pulse given by the television system used
(see 3.2.1.14);

N4 is the width of a sine-squared pulse at its half-amplitude based on 4 (N is normally
20 or 12,5);

Y1, Y2 are the relative amplitudes of the baseline distortion of the waveform;

Y1 = Y1/YM, Y2 = Y2/YM

(for Y1, Y2 and YM, see figure 64)

! is the relative amplitude at the modulating frequency;

τ is the group delay at the modulating frequency.

Equation (B.2) can be converted to:

τ =  2   arcsin
4

( +  )   (1  )
1 2

1 2
2

1 2
2

N4 Y Y

Y Y Y Yπ ×
− −

(B.3)

When τ is small, this equation can be simplified as follows:

( ) ( )
τ =

+ − −

4

1

1 2

1 2
2

1 2
2

N4 Y Y

Y Y Y Y
π  (B.4)

Equations (B.1) and (B.4) are expressed as the equations given in 6.2.12 by using the
parameters specified in that subclause.
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!NNEX�#
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