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SRI LANKA STANDARD FOR RADIO RECEIVERS
PART I - MINIMUM REQUIREMENTS OF
DOMESTIC SOLID STATE RADIO RECEIVERS

FOREWORD

This Sri Lanka Standard has heen prepared
by the Drafting Committee on Radio Receivers.
It was approved by the Electrical Engineering
Divisional Committee of the Bureau of Ceylon
Standards and was authorised for adoption and
publication by the Council of the Bureau on /5th
December, 1973,

The object of this standard is to recommend
certain basic minimum performance requirements
of domestic radio receivers, incorporating solid
state devices. This standard, is Part I of the
Sri Lanka Standard relating to Radio Receiving
equipment.

A broad classification of receivers into
different types based largely on the performance
requirements and the provision of additional fa-
cilities has been attempted. While Types A and B
cater to the requirements of simple receivers
(either medium wave range only or medium wave
and short wave ranges), Type C covers the mini-
mum performance of most of the average doumestic
receivers. If and when it is intended to cover
more sophisticated receivers which would be far
above the minimum recommended for Type C, this
may be done by addition of requirements for
types D,E, etc., in future.
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For convenient reference, the standard has
been divided into different sections; Section 1%
giving general requirements applicable to all
types of receivers and the subsequent sections
covering the specific performance requirements

of particular types of receivers.

For the purpose of deciding whether a par-
ticular requirement of this standard is complied
with the final value observed or calculated ex-
pressing the result of a test or observation
shall be rounded off in accordance with C.S,
102 'Ceylon Standard on Presentation of Numeri-
cal Values.' The number of figures to be retain-
ed in the rounded off values shall be the same
as that specified in this standard.

In the preparation of this standard conside-
rable assistance was obtained from the publica-
tions of the Indian Standards Institution, South
African Bureau of Standards, British Standards
Institution and the International Electro Tech-
nical Commission and the assistance gained
therefrom is gratefully acknowledged.

SECTION 1 - GENERAL
1. SCOPE

1.1 This section of the standard covers general
requirements applicable to all types of do-
mestic solid state radio receivers including
portable receivers, intended for reception
of amplitude-modulated (AM) broadcast trans-
missions except miniaturized receivers such
as camera size and pocket size receivers,
Car radios are also not covered by this



S.L.S5.236 : 1973

standard.

1.2 The minimum performance requirements of spe-

cific types of receivers are covered in the
subsequent sections,

2. TERMINOLOGY

For the ©purpose of this standard the

following definitions shall apply.

2.1

Bel - The fundamental division of a loga~-

rithmic scale used to express the ratio of
two specified or implied amounts of power,
the number of bels denoting such a ratio
being the logarithm to the base 10 of +this
ratio,

NOTE: With P1 and Po designating two amounts
of powér and N the number of bels de-
noting their ratio,

P

N = lOgIO l.)1 bels.
2
Decibel - One tenth of a bel, the number of

decibels denoting the ratio of two specified
or implied amounts of power being 10 times
the logarithm to the base 10 of this ratio.
The abbreviation dB is commonly used for the
term decibel.

It is also used to express voltage and cur-
rent ratios, the relations being INumber of
A - \

dB 20 1og10 _Vl or 20 log10 1

2 I2
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NOTE: By definition +these formulae apply
when the impedances at the reference
points where the voltages and currents
occur are identical. However, it has
long since become customary to use the
decibel notations in an extended sense,
to express numerical ratios in gene-
ral on a logarithimic basis. In such
cases it is recommended that a note be
made of the special use of dB notation
with information about the impedance
to which the values refer,

Decibel suffixes:- A decibel ratio related to
a specified reference quantity will define

the level of a new quantity. The reference

quantities used in exXpressing the levels of

power, voltage, current or field strength

may be indicated by means of a suffix asso-

ciated with dB.

Type of level Reference Abbreyiation
Power 1 milliwatt dB (mW)
Voltage 1 microvolt dB (/uV)
Current 1 microampere dB (/uA)
Field strength 1 microvolt per

meter dB (/uV/m)
Level - The magnitude, in a general form of

an electrical quantity,.

Mains operation - Operation from any power
source with an operating voltage of more
than 34 V (peak) and not used solely to sup-
ply radio receivers.

Battery operation - Operation of a radio re-
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ceiver by either primary battery/batteries
or by secondary battery/batteries or by both.

NOTE: This also covers receivers designed
for battery operation but actually ope-
rated from mains through suitable de-

vices.
2.7 Terminal - A device for connecting external
‘conductor or apparatus.
2.8 Signal to noise ratio - The ratio of the

electrical output power due to the signal to
that due to the random noise.

2.9 Standard modulation frequency - It shall be
either %00 Hz or 1000 Hz. The specific fre-
quency used in measurements and in specifi-
cation shall be stated.

NOTE: Unless otherwise stated all modulation
shall be at the standard modulation
frequency to a depth of 30%.

2,10 Noise limited sensitivity - The minimum in-
put signal level giving standard output po-
wer when modulated at the standard frequency
and depth at which any chosen value of sig-
nal to noise ratio is achieved,

2.11 Maximum sensitivity - The level of the input
signal modulated 30% at the standard modula-
tion frequency to produce the standard out-
put power whilst all controls are set for
maximum amplification. It is expressed in
/uV (or /uV/m) or in dB (V) (or dB V/m).

2.12'Automatic  gain control (AGC) - Automatic

9
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gain control is that characteristic of the
receiver which automatically maintains the
output power substantially constant over a
wide range of variations in the input signal
level.

NOTE: The figure of merit of the automatic
gain control may be expressed as the
number of decibels by which the input
signal has to be reduced from a spe-
cified level to produce a change of
output power of 10 dB.

Image frequency rejection ratio - (Image ra-
tio) - The ratio, expressed in decibels, of
the input signal level at the image frequen-
cy to the input signal level at the frequen-
cy to which the receiver is tuned, both giv-~
ing standard output power when modulated to
the same depth.

NOTE: The image frequency is equal to the
frequency to which the receiver is
tuned plus or minus twice the inter-
mediate frequency, according to whe-
ther the local oscillator frequency
is above or below the signal fregquency

Intermediate frequency rejection ratioc (IF
ratio) - The ratio, expressed in decibels,
of the input signal 1level at the interme-
diate frequency to the input signal level at
the frequency to which the receiver is tuned
both giving standard output power when modu-
lated to the same depth.

Total harmonic distortion = The . harmenic
distortion of a receiver is evaluated by the
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‘R.M.S. values of the harmonics in the output

signal. The degree of harmonic distortion
is expressed by a factor K defined by:

A2 + A2 + Ai T e e s esscaccevecsccossnsene

2 3

K =
2 2 2 2
'j A1 + A2 + A3 + A4 t ceeiscrecsearcaces

In this formula A A A, etc. are the
1, "2, 3

current or voltage values of the individu-
al harmonics present in the output circuit.
Hum voltages should not be included in har-
monic distortion.

Maximum useful output power - The lowest

R.M.S. value of the electrical output power
at which the total harmonic distortion (in-
cluding random noise amounts to 10 percent.

Standard output power - An R.M.S. electri-
cal output power of 50 mW.

Reception frequency range of a receiver -

"The range of frequency receivable in the

normal manner between the upper and lower
ends of the dial scale of each band.

Selectivity of a receiver - The ability of
the receiver to separate a desired signal
from undesired signals on adjacent frequen-
cies (the selectivity is dependent partly
upon the proximity of the frequencies of
the two signals and partly upon their
levels).

Overall electrical frequency response - The

11
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relation between the electrical output po-
wer delivered to the loudspeaker and the
modulation frequency, the input signal le-
vel and modulation depth being kept cons-
tant.

Overall acoustic frequency response - The
relation between tho acoustic output power
(delivered by the loudspeaker) and the mo-
dulation frequency, the input signal level
and modulation depth being kept constant.

Calibration error - The calibration error
at a specified Irequency is the difference
between a known frequency and the value of
the frequency read on the dial, and it
shall be expressed as a percentage of the
measuring frequency.

Acoustic howling - Acoustic howling is de-
fined as an audible self - oscillation of a
receiver caused by acoustic feedback from
the loudspeaker to other parts of the re-
ceiver. Feedback through the air and thro-
ugh mechanical conduction are both consi-
dered.

3. GENERAL REQUIREMENTS

The cabinet shall be of good quality and
may be made of wood, plastic or any other
suitable material. The design of the ca=
binet shall be such as to provide for the
receiver reasonable protection from dust.

The loudspeaker shall be contained in the
cabinet and shall form an integral, part of
the receiver in the case of Types A and B
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receivers and preferably so in the case of
Type C receivers,

Layout of components, wiring, soldering and
workmanship shall conform to good engineer-
ing practice. The receiver shall be free

from undesirable rattling noises under. nor-
mal operating conditions,

Telescopic antenna, if provided, .shall be
such that it could be both pulled out and
bpushed in smoothly, It shall neither come
off easily nor fall down spontaneously,

Any external terminals ang sockets provided
shall be reliably mounted and shall be cle-
arly marked; They shall have adequate cont-
act pressure,

All operating controls shall be clearly and'
adequately marked.

Battery housing

3.7.1 The battery housing ( if provided )
shall be such that;

(i) battery replacement can be affec-
ted without the use of a special
tool,

(ii) no internal components are dis-
turbed during battery replacement
and,

(iii) batteries are so secured as to
brevent damage to components ow-
ing to mechanical or chemical
causes.

13
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3.7.2 The housing (or the connection or the

design of circuitry) shall be such
that reversal of battery polarity
cannot result in damage to the recei-
ver. '

Alternatively, the direction and po-
sitioning of the batteries in the
housing shall be clearly and inde-
libly illustrated on the receiver.

Marking - Each receiver shall be clearly

and permanently marked with the following: -

a.

b.
c.

d.-

f.

g.
h.

Trade name or trade mark of the manu-
facturer.,

Model and serial numbers.
The frequency range/s.

Operating voltage, number and type of
batteries (eg. 4 of R 20).

The number of transistors if integrated
circuitry is not used.

Intermediate frequency.
Maximum useful output power.

Country of origin,

L, SAFETY

Receivers intended for mains operation
shall conform to the requirements of Part

IXI*

of the standard on radio receivers.

* Syri Lanka Standard for Radio Receivers Part
II1 Safety Requirements for Mains Operated Ra-
dio Receivers. '

14
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5. MEASUREMENT OF PERFORMANCE

The characteristics specified in subseqguent
sections of this standard shall be measured
in accordance with the procedure laid down
in Part II* of the standard on radie re-
ceivers,

6. RESISTANCE TO ENVIRONMENT

Damp heat (Cycling) - When damp heat test
1s carried out in accordance with Clause
seeeeeess Oof Part II* of the standard, af-
ter recovery, the receiver shall preferab-
ly conform to the applicable performance
requirements specified in the relevant sec-—
tion of this standard.

Dry heat - When dry heat test is carried
out in accordance with Clause «ese. Of Part
II*  of the standard, after recovery the
receiver shall preferably conform te the

~applicable performance requirements speci-

fied in the relevant section of this stan-
dard.

7. MECHANICAL STRENGTH

Resistance to dropping - After the receiver

has been tested in accordance with Clause
cecees Part II* of the standard, there
shall be no sign of damage and the receiver
shall still comply with all the other re-
quirements of this standard.

*

Sri Lanka Standard for Radio Receivers, Part

II Methods of measurements on receivers for

amplitude modulated broadecast transmissiens.

15
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7.2 Resistance to vibration - After the recei-
ver has ' been tested in accordance with
Clause ..... of Part II* of the standard,
there shall be no sign of damage and the
receiver shall still comply with all the
other requirements of this standard.

SECTION 2 - TYPE A RECEIVERS
8. SCOPE

8.1 This section of the standard covers minimum
performance requirements of Type A radio
receivers designed for reception of AM
broadcast transmissions in the medium wave
range only, having a frequency coverage
from 525 kHz to 1605 kHz and intended for
operation either from mains or from bat-
teries.

NOTE: The receivers covered by this section
of the standard are presumed to be
provided with built-in-antenna.

9, PERFORMANCE REQUIREMENTS

9.1 Ease of tuning - The receivef shall be pro-
vided with adequate mechanical and/or elec-
trical means for easy tuning.

9.2 Noise limited sensitivity - The noise limi-
ted sensitivity over the entire frequency
range shall not be worse than 1 mV/m, at a
signal to noise ratio of not less than 20
daB.

9.3 Selectivity - The selectivity shall be mea-
sured at 1 MHz. The pass band shall be not

16 *cri Lanka Standard for Radio Receivers,Part IY
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greater than t 10 kHz it the-20 dB points
and not greater than - 20 kHz at the =40
dB points.

Output power - The maximum useful output
power shall be not less than 100 mW.

Frequency response - The variation in acou-
stical response in the frequency range 250
Hz to 3 150 Hz shall not exceed 18 . dB.

9.5.1 Alternatively, the variation in elec-
trical frequency response in the fre-
quency range of 200 Hz to 4 000 Hg
shall not exceed 6 dB.

NOTE: For graphical representation
400 Hz should be taken as the
reference level,

Image frequency rejection ratio - The image
ratio shall be not less than 30 dB.

Intermediate frequency _rejection ratio -

The IF ratio shall be not less than 20 dB.

SECTION 3 - TYPE B RECEIVERS

10, SCOPE

This section of the standard covers minimum
performance requirements of TypeB receivers
designed for reception of AM broadcast
transmissions in the medium wave and one
short wave band, and intended for operation
either from mains or from batteries.

17
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11.1

11.2

11.3

11.4

18

10.1.1 Type B receivers covered by this
section shall be a combined medium
wave and short wave model with the
frequency ranges as follows:-

Medium wave range 525 kHz to
605 kHz
Short wave range 3 MHz to 12 MHz

11. PERFORMANCE REQUIRFMENTS

Iynipgmarxangggggx§_— The receiver shall be
provided with adequate mechanical and/or
electrical means for easy tuning. The me-
chanical tuning arrangement shall be free
of backlash and free play.

Noise Limited sensitivity - The noise limi-
Tod sensitivity over the entire frequency
range shall be not less than following fi-
gures, at a signal to noise ratio of not
less than 20 dB.

(a) For medium wave range : 400 /uV/m

(b) For short wave range : 150 /uV

Selectivity - The selectivity shall be mea-
sured at 1 MlIlz. The pass band shall be not
greater than - 10 kHz+at the -20 dB points
and not greater than - 20 kHz at the -40

dB points.

Automatic gain control - The AGC figure of
merit shall be not less than 30 dB, the in-
itial input signal level being 100 mV/m
when used with internal antenna and 100 mV
when used with external antenna.
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11.5 Output power - The maximum useful output

11.6

11.7

11.8

12.1

power shall be not less than 100 mW.

Frequency response - The variation in acous-
tical response in the frequency range 250
Hz to 3150 Hz shall not exceed 18 dB.

11.6.1 Alternatively, the variation in elec-
trical freqguency response in the
frequency range of 100 Hz to 4000
Hz shall not exceed 6 dB.

NOTE: - For graphical representation,
400 Hz should be taken as the
relercnce level.

Image frequency rejection ratio - The image
ratio shall be not less than 30 dB for me-
dium wave range, and not less than 9 dB in
the short wave range.

Intermediate frequency rejection ratio - If
ratio shall be not less than 20 dB in me-

‘dium wave range and not less than 30 dB in

the short wave range.
SECTION 4 - TYPE C RECEIVERS
12, SCOPE

This section of the standard covers minimum
performance requirements of receivers of
Type C designed for reception of AM broad-
cast transmissions in the medium and short
wave bands and intended for operation ei-
ther from mains or from batteries having
provision for connecting an external an-
tenna.

19
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12.1.1 Type C receivers covered by this sec-
tion shall be a combined medium wave
and _.short wave model with the fre-~
quency ranges as follows:

Medium-wave range - 525 kHz to
605 kHz.
Short-wave range - 3 MHz to 26 MHz..

NOTE: In the short wave ranges, frequencies
from 3 MHz to 21.7 MHz shall be posi-
tively covered.

13. PERFORMANCE REQUIREMENTS

13.1 Ease of tuning - The ease of tuning shall

pe not Less than 2.0 mm per 10 kHz in the

medium wave range.

13.2 Ease of reading - The ease of reading shall‘

be not less than O.4 mm per 10 kHz in the
medium wave range.

13.3 Calibration error - The calibration error

shall not exceed - 3 per cent in all the
frequency ranges.

13.4 Noise limited sensitivity - The noise limi-

ted sensitivity over the entire frequency
range at a signal-to-noise ratio of not
less than 20 dB shall not be less than the
figures specified below:-

(a) For medium wave range, 200 ,uV/m

uVv

/
/

(b) For short wave range, 50

13.5 Selectivity - The selectivity shall be mea-

20

sured at 1 MHz. The pass band shall be not
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greater than Y 10 kHg at the -20 dB points
and not greater than - 20 kHz at the - 40
dB points.

Automatic gain control - The automatic gain
control figure of merit shall be not less
than 30 dB, the initial input signal level
being 100 mV/m when uwsed with internal an-
tenna and 100 mV when used with external
antenna.

OQutput power - maximum uscful output power
shall be not less than 500 mW.

Image frequency rejection ratio - The image
ratio shall be not less than 730 dB  in me-
dium wave range, not less than 10 dB  in
short wave range upto 10 MHz and not 1less
than 5 dB beyond 10 MHz.

Intermedlate frequency reJec11QH_}atlo - IF

ratio ‘shali be not less than 30 dB in both
medium wave and short wave ranges.,

Acoustical frequency response - The varia-
tion in acoustical frequency response in
the frequency range 250 Hz to 3 150 Hz
shall not exceed 18 dB.

Electrlcalhfygggency response - The varia-
tion in electrical frequency response in
the frequency range 100 Hz to 4 000 Hz

shall not exceed 6 dB,

NOTE:~ For graphical representation, 400 Hz
should be wused as the reference
level,

21
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13.12 Acoustic feedback - The useable output po-

wer (that is, without acoustic howling)
shall be not less than 6 dB below the maxi-
mum useful output power in all the frequen-
cy ranges subject to a minimum value as
specified in Clause 13.7.

13.13Frequency drift

A

22

13.13.1 The frequency drift under mnormal
operating conditions shall not ex-
ceed 0.10 per cent of the frequency
at which measurement is made.

13.13.2 Drift due to supply voltage varia=
tion - In the case of mains opera-
ted receivers, the frequency drift
for variation of 10 per cent in the
supply voltage shall not exceed 4
kHz in all the frequency ranges.

APPENDIX A

1 Items to be provided with each radio recei-

ver.

A-1.1 Manual - A manual may be ~provided
with each receiver. Lt shall pro-
vide (in clear non-technical terms)
the following details and operating
instructions.

Essential details

1. Maximum useful output power.

2. The total frequency‘coverage or
tuning ranges.
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Operating instructions

1.

A description of the action of

all operating controls.

The types of batteries suitable
for use in the receiver and com-
plete instructions for‘thechang—

ing of batteries.

Any additional information ne-
cessary for the Successful ope-
ration of the receiver and any ex-
ternal facilities (e.g. Turnta-
ble: tape recorder).

When applicable the aerial and
earth connections, the recom-

mended impedance of the external
loudspeaker and earphone, and

whether a low or high impedance
gramophone pick-up should be

used.,

The name and address of the ser-

vice organisation, or manufac-
turer of the receiver,

23
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