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PREFACE

This standard was prepared by the Association’s Committee on Radiocommunica-
tions. It is identical with and has been reproduced from IEC 315-4(1982)* drawn up
by IEC/TC 12, Radiocommunications.

The standard specifies conditions and methods of measurement for the comparative
assessment of the performance of a complete FM radio receiver. It is a catalogue
of selected measurements but does not specify limiting values.

This standard applies to radio receivers (including tuners) designed for monophonic
or stereophonic frequency modulated sound-broadcast transmissions in the VHF band.
Most of the methods are applicable to FM receivers designed to receive transmissions
in other bands. The standard is intended to be used with IEC 315-1* and IEC 315-2*
in which general conditions and methods of measurement are given for characteristics -
applicable to all types of radio receivers. The full text of the references to these IEC
Publications is given in Annex 1 (for IEC 315-1) and Annex 2 (for IEC 315-2).

For the purpose of this Australian standard, the text of the IEC Publication used
herein should be modified as follows:

(a) Terminology: The words ‘Australian Standard’ should replace the words ‘IE”
Publication’ wherever they appear.

Cross-references: The references to IEC Publications should be re¢place? by
references to ‘Australian Standards as follows:

Reference to IEC Publication

(®)

Appropriate Australian _*anc ards

IEC 98A: Methods of Measuring AS.... Sovnd System Equipment
Characteristics of Disk Part 8. Reco. 4t 2and Playing Equip-
Record Playing Units maatt

IEC106: Recommended Methods of AS 1053 . R>dio Interference Limits
Measurement of Radiated ana veasurements for Tele-
and Conducted Interfer- vision and Radio Equip-
ence from. Receivers for ment
Amplitude-modulation,
Frequency-modulation and
Television Broadcast Trans-
missions

IEC 225: Octave, Half-octave «n¢  AS Z41: Octave, Half-octave and
Third-octave Band F.iters Third-octave Band Filters
Intended for the An. ‘vsi, of Intended for the Analysis of
Sounds and V'brutions Sounds and Vibrations

IEC 268: Sound Sysivm y'quipment  AS 1127  Sound System Equipment

IEC 268-2 Explanitiun. of General
’ Tern's

IEC 268-3 S~unc. System Amplifiers

IEC 315: * Meti ods of Measurement
0. Radio Receivers for

Var.ous Classes of Emission

IEC 215-1 General Conditions of
Measurement and Measur-
ing Methods Applying to
Several Types of Receivers

[EC 315-2 Measurements Particularly

Related to the Audio-
frequency part of a Receiver

AS 1127.1 General

AS 1127.2 Sound System Amplifiers
No Australian equivalent

No Australian equivalent. For conveni-
ence of readers the text of cross-
references to IEC 315-1 is given in
Annex 1 herein.

No Australian equivalent. For conveni-
ence of readers the text of cross-
references to IEC 315-2 is given in
Annex 2 herein.

* IEC 315

Method of Measurement on Radio Receivers for Various Classes of Emission

Part 1: General Conditions of Measurements and Measuring Method Applying to General Types of

Receivers
Part 2:

Part 4:
Emission

t In course of preparation.

Measurements Particularly Related to the Audio-Frequency Part of a Receiver.
Radio-frequency Measurements on Receivers for Frequency-modulated Sound-broadcasting
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IEC 315-5 Specialized Radio-
frequency Measurements.
Measurements on
Frequency-modulated
Receivers of the Response to
Impulsive Interference

CISPR 13 Limits and Methods of
Measurement of Radio
Interference Characteristics
of Sound and Television
Receivers

CCIR 412.4 A'F. Signal Interference
Ratio
447.1 A.F.andR.F. Protection
Ratios
468.2 A.F.and R.F. Protection
Ratios
458 Stereophonic Systems

AS 2909.4—1986

No Australian equivalent

AS 1053 Radio Interference Limits
and Measurements for Tele-
vision and Radio Equip-
ment

No Australian equivalent
No Australian equivalent
No Australian equivalent

No Australian equivalent

(c) Page number references. The text references apply to the IEC page numba - at
the bottom left-hand corner of each page.

© Copyright — STANDARDS ASSOCIATION OF AUSTRALIA 1986

Users of standards are reminded that copyright subsists in all SAA publications. No part
of this publication may be reproduced, stored in a retrieval system in any form or transmitted
by any means without prior permission in writing of the Standards Association of Australia.



https://www.stdhive.com/standards/as-29094-1986-pdf/

AS 2909.4—1986 4

Clause

w b w

10.
It

12

14.

CONTENTS

CHAPTER I: GENERAL

SECTION ONE — INTRODUCTION

Introduction . . . . . . .. e e e e e
Measurement @CCUTACY . . . . . . v v v v i it et et e et e e e e e e e e e e e
Rated values . . . .. . .. . . .. e e e e e e e
5.0 Rated conditions . . . . . .. .. .. ...ttt e e e . 9
5.2 Rated values of characteristiCs . . . . . . . . .. .. ittt e e
Measurements at audio-frequency output terminals . . . .. .. .. ... ... .. ... ...

6.1 Measurement techniques . . . . ... ... ... ...... .. .. ... B .
6.2 Filters . . . . . .. . e e e e e e e e e T

Introduction . . . . ... . . . ... e e
7.1 Carrierfrequency .. .. .. .. ... ... ..., S [N
7.2 Instantaneous frequency deviation . .. .. ... ... ... ... 0. .. . .. e,
7.3 Peak-to-peak frequency deviation . . . . . . ... .. .. ... ... e
7.4 Rated maximum system deviation . . . .. .. .. . ... L e
7.5 Modulation and utilization factors . . . . . .. .. L e
7.6 Standard value of deviation for measurements . . .. ... ... ...
7.7 Standard modulation frequency for measureraer=s . .. ... .. ... ... .. ... .. ...
7.8 Standard carrier frequencies for measuremen. . . .. ... .. ... L ...
7.9 Standard radio-frequency input signal for . easurements . . . ... ..............
7.10 Special radio-frequency input arrangemunts . . . . . .. ... ... e e e ...
711 Tuning . ............. . NS U
7.12 Standard measuring conditions . . . . . .. L. L L. e

General . . . e e e e e e e e e e e e e e e e e e

SECTION FOUR — OVERALL TOTAL HARMONIC DISTORTION AS A FUNCTION OF
: OUTPUT VOLTAGE AND MODULATION FREQUENCY

Y14 o O T )
M thod of measurement . . . . . . . . . . . .. .ttt e e e e
Oresentation of theresults . . . . . . . . ... e

Introduction . . . . . . .. ... e e e e e
Method of measurement . . . . . ... ... i ittt e e e e
Presentation of theresults . . . .. ... ... ... . ... .. ... ..

10
10
10

11
11
11
11

12
12
12
12
12

13
13

14
14

15
15

17

17
17
18

18

19


https://www.stdhive.com/standards/as-29094-1986-pdf/

5 AS 2909.4—1986

SECTION S1X — OVERALL DISTORTION AS A FUNCTION OF THE DEVIATION

Clause Page
IS5, Introduction . . . . . . . e e e e e e e e 19
16. Method of measurement . . . . . . . .. . ... ... e e 19
17. Presentationof theresults . ... ... ... ... .. . ... . ... . ... e e 19

18. Introduction . . . . . . . . .. e e e, 20
19. Method Of MEASUTEMENT . . . . . . . oo ittt et e e e e e e e 20
20. Presentation of theresults . . . . ... .. ... ... .. ... 20

SECTION EIGHT — DISTORTION IN THE R.F., LF. AND DECODER CIRCUITS
AS A FUNCTION OF THE FREQUENCY OF THE MODULATING SIGNAL

21, IntroduCtion . . . . . . . ... s . 20
22. Method of measurement . . . ... e e e e e e e e e e e e e e .0 Y 21
23. Presentation of theresults . . . . . .. ... ... ... ... e A 21

SECTION NINE — DISTORTION AS A FUNCTION OF POWER SUPPLY VOLTAGE
AND DISTORTION AS A FUNCTION OF AMBIENT TEMPERATURE

24, INtrodUuCtion . . . . . . . . i e e e e e e e e 21
25. Methods of measurement . . ... .. ... ... ... ... ¥ A0, P 21
25.1 Influence of the power supply voltage . . . ...................... e ) e e 21
25.2 Influence of ambient temperature . . . . . . . . . . . ... e e 21
26. Presentation of theresults . . . . . ... ... ... . . ... e 22

27 INtrodUCHON . . . . . . . . e e e 22
28. Method of measurement . . ... ............... P 22
28.1 Intermodulation within the channel . . . . .. .. ... ... . .. ... ... 22
28.2 Cross-intermodulation between the channels of a stereorecciver . . . . . . .. ... ... ... .......... 23
29. Presentation of theresults . . . . . .. . . ... ... e 23
30. Additional measurement for intermodulation due *o ui rasoLCCOmMPONENts . . . . ... ... e e 23

31, INtroduction . . . . . . .. e e e e e e e e e 24
32. Method of MEASUTEMENt . . . . . . . . . i ittt e e e e e e e e e e e 24
32.1 Overall stereophonic identican. ;" fator . . . . . . . L. L e 24
32.2 Overall interchannel phae 0 Jerence . . . . . . . . . . . . i ittt it e e e e e 24
33. Presentation of the results . . . . ... e e e e e e e e 24

34, INtrodUCHON . . . . . L e e e e e e e e e e e e e e e 25
35. Method of 11€as T€MENTt . . . . . . . . . ... e e e e e e e e e e e e e e 25
36., Presentetion Xftheresults . .. ... ... ... .. ... ... e 25

SECTION THIRTEEN — OVERALL INTERCHANNEL GAIN DIFFERENCE
INCLUDING ITS VARIATION WITH THE VOLUME CONTROL SETTING

LT LOCUCHION . . . . L e e e e e e e e e e e e e e e e e e e e 25
38. 'Method of MEASUTEMENt . . . . . . . . . . .. ittt e e e e e e e e e e e e e e 26
29, Presentation of the results . . . . . . . . .. . ... e e e e e e e e 26

40, Introduction . . . . . . . e e e e e e e e e e e e e e e e e e e e e e e 26
41. Method Of MEASUTEMENT . . . . . . . . . . i ittt ittt et e e e e e e e e e e e e 27
42. Presentation of theresults . . . . . . . .. .. .. .. e e e e e e e 27


https://www.stdhive.com/standards/as-29094-1986-pdf/

AS 2909.4—1986 6
CHAPTER III: SELECTIVITY

SECTION FIFTEEN — INTRODUCTION

Clause

43, Explanation of terms . . . . . . . . ... e e e e e e

44. Standard conditions for MeASUrEMENt . . . . . . . . . .. ... e e e e e e

45. Theoretical correlation between methods . . . . . . . . . ... ... L e e e

SECTION SIXTEEN — CAPTURE RATIO

46. Introduction . . . . . . . ... e e e

47. Method of measurement . . . . . . . . ... e

48. Presentation of theresults . . . . . . . .. ... .. e

SECTION SEVENTEEN — REJECTION OF SIGNALS FROM ALTERNATE, ADJACENT AND CO-CHANNELS

49. INtroducCtion . . . . . . . . . . . e e e e e e e e e e e e e

50. Method of measurement using sinusoidal modulation . . ... ... ... ... ... ... ... .. . e,

51. Method of measurement using noise modulation . . . . .. .. ... L. L e e e

52. Presentation of the results . . . . . . . . . .. i e e e e e e e

SECTION EIGHTEEN — AMPLITUDE MODULATION SUPPRESSION

53. Introduction . . . . . . . . ... e e e e W T

54. Methods involving output voltage (Or pPOWEr) COMPArISONS . . . . . . . . o v v v vt vt et e e e et e e e e
54.1 Simultaneousmethod . . .. ... ... ... ... .. .. .. .. ... ... e
54.2 Sequential method . . . . . . . .. ... e e

SECTION NINETEEN — TUNING CHA™ACT. RIS, ™

55. Imtroduction . . . ... .. ... . ... ... e A et e it e e

56. Method of measurement . .. ..................... e e e e e e e e e e e e e e e e e e e

57. Presentationof theresults . . . . . . . . . . . . . ... ... e e e

SECTION TWENTY — REJECTION OF UNWAN D\ 'GNALS ENTERING THROUGH THE ANTENNA

58. Introduction and explanation of terms . . . . . . B . L e e e e e e e e e

59. Methods of measurement (single signal) . ... . .. (0 TS
59.1 Method using a modulated signal . . . . . . L L e
59.2 Method using noise-suppression . . . . . R - ¢ e e e e e e e et e e e
59.3 Rejection of an amplitude-modula: 1 s1 nal at the intermediate frequency . . ... ................

60. Presentation of the results . . . .. r SR N

61. Method of measurement (IWO-SIBNA. | . /. . . . i i e e e e e e e e e

62. Presentation of the results . .. . . . . L e e e e e e e e e e

SEC1. "N T #ENTY-ONE — SPURIOUS RESPONSES CAUSED BY STRONG SIGNALS

63. IntroduCtion . . @ . . L. e e e e e e e e e e e e e e e e e
63.1 Two-signal 1. ethou using modulation . . . . . . .. . ... .. .. e e e
63.2 Two-sign.’ me.:0d USINE NOISE-SUPPIESSION . . . . . . . v v v it i et et e e et et e e ettt e
63.3 Three-signar method . . ... ... .. ... ... ... e e
63.4 Spui ous responses due to a single amplitude-modulated signal at a frequency just outside the normal tuning

B . o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

£3.5 Presen ation of theresults . . . . . . . . . ... e e e e e

CHAPTER IV: SENSITIVITY
SECTION TWENTY-TWO — INTRODUCTION

64, Gemeral . . . . .. e e e e

29

30

30
30
31
32

33
33
34

37

38
38

38
39


https://www.stdhive.com/standards/as-29094-1986-pdf/

7 AS 2909.4—1986

SECTION TWENTY-THREE — SIGNAL-TO-NOISE RATIO

Clause Page
65. IntroducCtion . . . . . . . . e e e e e e e e e e e e e e e e e e e e e 40
66. Methods Of MeEaSUrEMENt . . . . . . . . . . i ittt e e e e e e e e e e e e e e e e e e 40
66.1 Sequential method . . . . . . . . . L e e e e e e e e e e e e 40
66.2 Simultaneous method . . . . . . . .. e e e e e e e e 41
66.3 Unweighted (band-limited) measurements . . . . . . . . . . .. . ittt e e e 41
67. Presentation of the Tesults . . . . . . . . . . L e e e e e e e e e e e e e 41

68. IntrodUCHON . . . . . . . L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 41
69. Method of MeasuremMent . . . . . . . . . . . . i e e e e e e e e e e e e e e e e e e 4.
70. Presentation of the results . . . . . . . . . . e e e e e e e e e e e e e e e e 42

71. Introduction ............. .Y 42
72. Method 0f MEASUTEMENT . . . . . . . . . . i ittt it it et e e e e e e e e e e e e e e 42
73. Presentation of the results . . . . . . . . . .. e e e e e e e 43

T4, INtrodUuCtiOn . . . . . . . e e e e e e e e e e e e e e e e e e e e e e e 43
75. Method of measurement . . . . . . . . . . ... e e e e e e e e e e e T e e e e e e e 43
76. Presentation of theresults . . . . . . . . . .. .. .. e e e e e 44
77. Explanationofterms . ... ... ... ... .. ... ... o s v e e e e e e e 44
CHAPTER V: INTERFERENCE DUE TO 1. "TERNAL SOURCES
SECTION TWENTY-SEVEN — SING! E-SIGNAL WHISTLES
78. INtrodUCtIOn . . . . . . . . . e e e e e e e e e e e e e e e e e e e e e e 46
79. Determining the effects of whistles . . . . . . . . . . 0 L e e e e e e 46
79.1 Method of MEASUTEMENT . . . . . . . . . . i e e e et e e e e e e e e e e e e e e e e e e 46
79.2 Presentation of the results . . . . . . . . 0 L e e e e e e e e e e e e e e 46
SECTION TW3N1 “-EIGHT — POWER-SUPPLY FREQUENCY INTERFERENCE
80. INtroduction . . . . . . . . . e e e e e e e e e e e e e e e e 46
81. Method of measurement ./ . . .. ... e e e e e e e e e e e e e 47
82. Presentation of the resul's . . . .. L e e e e e e e e e e e e e 47
SECTION TWENTY-NINE — UNWANTED OSCILLATIONS
83. Unwanted se. S0sCillatitns . . . . . . . o . i i e e e e e e e e e e e e e e e e e e e e 47
84. Unvante. eleci.d-acoustic effects . . . . . . . . . . L e e e e e e e e e e e 47
85. Unwartedausticfeedback . . . . . . . . . . L e e e e e e e e e 48
86. Presentav. n of the results . . . . . . . . . L e e e e e e e e e e e e e e 48
CHAPTER VI: REJECTION OF ADDITIONAL MODULATION OF THE INPUT SIGNAL
SECTION THIRTY — REJECTION OF SUB-CARRIER MODULATION OTHER THAN
THAT DUE TO THE STEREOPHONIC SIGNAL
87. Introduction . . . . . . . . . . e e e 49
88. Method of measurement of rejection of signals in the band 16 kHz to 22 kHz and 54 kHzto 75kHz ...... .. 49
89. Presentation of theresults . ... ... ... ... .. ... .. ... e e e e 49
90. Method of measurement for signals in the range 62 kHz to 73 kHz (SCA rejection) . . . .. ... ........... 49

91. Presentationof theresults . . . . ... .. . .. . ... e e 49


https://www.stdhive.com/standards/as-29094-1986-pdf/

AS 2909.4—1986 8

CHAPTER VII: MISCELLANEOUS

SECTION THIRTY-ONE — RADIATION

Clause
92. Introduction ..................... e e et et e e e e e e e e e e e e e e e e e e e
SECTION THIRTY-TWO — SUPPRESSION OF THE FUNDAMENTAL AND
HARMONICS OF THE SUB-CARRIER AND THE PILOT TONE

93, INtroduCtiOn . . . . . . it e e e e e e e e e e e e e e e e e e e e e e e
94, Method of MEASUTEMENT . . . . . . . . . . it ittt e ittt e et e e et e e e e e
95. Presentation of the results . . . . . . . . . ... e e e e e e e e e e

SECTION THIRTY-THREE — SUPPRESSION OF INTERFERENCE

DUE TO ADJACENT CHANNEL SIGNALS WITH A STEREOPHONIC

RECEIVER USING THE PILOT-TONE SYSTEM

96. Introduction . . . . . . . . .. e e e e e e e e e e e e e e e e e e e e e e
97. Method Of MEASUTEMENT . . . . . . . . . . . . i it ittt ettt e et e e e e e e e e .
98. Presentation of the results . . . . . . . . . .. .. . e e e e e e e e e e e

SECTION THIRTY-FOUR — SENSITIVITY, ANTENNA GAIN AND

DIRECTIONAL RESPONSE OF ROD, TELESCOPIC AND BUILT-IN ANTENNAS
(Under consideration)

FIGURES . . . . . e e e e e e e e e e e e e e e e
APPENDIX A — Noise weighting network and quasi-peak voltmeter . . . ... .. .. ...................
ANNEX 1—Text of references to IEC 315-1 ... ... ... . e e et
ANNEX 2—Text of references to IEC 315-2 .. ............... D) SN

50
50
50

>
51
51

52

70

73
89


https://www.stdhive.com/standards/as-29094-1986-pdf/

9 AS 2909.4—1986

METHODS OF MEASUREMENT ON RADIO RECEIVERS
FOR VARIOUS CLASSES OF EMISSION

Part 4: Radio-frequency measurements on receivers
for frequency modulated sound-broadcasting emissions

CHAPTER I: GENERAL

SECTION ONE — INTRODUCTION

1. Object

This standard is intended to specify the conditions and methods of measurement to be used to
determine the characteristics of a radio receiver, so as to make possible the comparison of results of
measurements made by different observers. Limiting values of the various quantities for acceptable
performance are not specified.

It constitutes a catalogue of selected measurements, recommended for assessing the essential
properties of radio receivers. The methods of measurement are generally conceived to permit
analyzing the overall performance of the receiver, considered as a quadripole (two-port) without
any attempt to study its elements separately. However, depending on the characteristic to be
measured and the type of receiver, it may be practicable, for experimental simplification, to carry
out measurements on parts of the receiver by injection or extraction of signals at appropriate places
in its circuits.

This standard is neither mandatory nor limiting, a choice of measurements being made in many
cases. If necessary, additional measurements may be carried out, in accordance with standards laid
down by other I EC Technical Committees or Sub-Committees or by other international standard-
ization bodies.

2. Scope

This part describes methods of measurements to be applied to radio receivers (with or without
audio amplifiers) designed for monophonic and stereophonic frequency modulated sound broad-
cast transmissions in ITU band 8 (VHF). Most of the methods are applicable to receivers designed
for such broadcast transmission in other bands. It is intended to be used with I EC Publications
315-1: Methods of Measurement on Radio Receivers for Various Classes of Emission, Part 1:
General Conditions for Measurements and Measuring Methods Applying to Several Types of
Receivers, and 315-2: Part 2: Measurements Particularly Related to the Audio-frequency Part of a
Receiver, in which general conditions and methods of measurement are given for various charac-
teristics which are deemed to be applicable to all types of receivers.

Notes 1. — Methods of measurement of the immunity to impulsive interference entering through the antenna circuit are
contained in I EC Publication 315-5, Part 5: Specialized Radio-frequency Measurements — Measurement on
Frequency-modulated Receivers of the Response to Impulsive Interference.

(IEC 315-4 page 15)
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