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FOREWORD

Following a Congress1ona1 mandate* to develop new and
improved techniques, systems, and equipment to strengthen Taw
enforcement and criminal justice, the National Institute of Law
Enforcement and Criminal Justice (MILECJ) has established the
Law Enforcement Standards Laboratory (LESL) at the National
Bureau of Standards. LESL's function is to conduct research
that will assist law enforcement and criminal justice agencies
in the se]ect1on and procurement of quality equipment.

In response to priorities established by NILECJ, LESL is
(1) subjecting existing equipment to laboratory test1ng and
evaluation and (2) conducting research leading to the
development of several series of documents, including national
voluntary equipment standards, user guidelines, state-of-the-
art surveys and other reports.

- This document, NILECJ-STD-0206.00, Fixed and Base Station
FM Receivers, is a law enforcement equipment standard developed
by LESL and approved and issued by NILECJ. Additional
standards as well as other documents are being issued under the
LESL program in the areas of protective equipment,
communications equipment, security systems, weapons, emergency
equipment, investigative aids, vehicles and cloth1ng

This equipment standard is a technical document cons1st1ng
of performance and other requirements together with a
description of test methods. Equipment which can meet these
requirements is of superior quality and is suited to the needs
of law enforcement agencies. Purchasing agents can use the
test methods described in this standard to determine firsthand
whether a particular equipment item meets the requirements of
the standard, or they may have the tests conducted on their
behalf by a qualified testing laboratory. Law enforcement
personnel may also reference this standard in purchase
documents and require that any equipment offered for purchase
meet its ‘'requirements and that this compliance be either
guaranteed by the vendor or attested to by an independent
testing laboratory.

The necessarily technical nature of this NILECJ standard,
and its special focus as a procurement aid, make it of limited
use to those who seek general guidance concerning fixed and
base station FM receivers. The NILECJ Guideline Series is
designed to fil1l that need. We plan to issue guidelines to
this as well as other law enforcement equipment as soon as
possible, within the constraints of available funding and the
overall NILECJ program.

*Section 402(b) of the Omnibus Crime Control and Safe Streets
Act of 1968, as amended.
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The guideline documents to be issued are highly readable
and tutorial in nature in contrast to the standards, which are
highly technical, and intended for laboratory use by technical
personneél, The guidelines will provide, in non-technical
tanguage, information for purchasing agents and other
interested persons concerning the capabilities of equipment
currently available. They may then select equipment
appropriate to the performance rvrequired by their agency.
Recommendations for the development of particular guidelines
should be sent to us.

RILECJ standards are subjected to continuing review.
Technical comments and recommended revisions are invited from
alVYinterested parties. Suggestions should be addressed to the
Program Manager for Standards, Mational Institute of Law
Enforcement and Criminal Justice, Law Enforcement Assistance
Administration, U.S. Department of Justice, Washington, D.C.
20531, ' ;

Lester D. Shubin ‘

Program Manager for Standards

National Institute of Law
Enforcement and Criminal Justice
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NILECJ-STD-0206.00

NILECJ STANDARD
- for-
FIXED AND BASE STATION FM RECEIVERS

1. PURPOSE AHD SCOPE

The purpose of this document is to establish performance
requirements and methods of test for frequency modulated fixed
and base station receivers used by law enforcement agencies.
This standard applies to voice-modulated, non-multiplex
receivers which either do mnot have special subsystems such as
selective signaling or voige privacy, or in which such
subsystems are disabled or by-passed during testing for
compliance with this standard. ' ‘

2. CLASSIFICATION
For the purposes of thig%standard, fixed and base station
FM receivers are classifiedi'by their operating frequencies and
their channel spacing. ’

2.1 Type I

Rebeivers which operate in the 400-512 MHz band with a
channel spacing of 25 kHz.

2.2 Type II

Receivers which operate in the 150-174 MHz band with a

- channel spacing:.of 30 kHz.

2.3 Type 11T

#

Receivers which operaté in the 25-50 MHz band with a

channel spacing of 20 kHz. 7

]

o 3. “DEFINITIONS )

B

The priﬂgipal terms uséd in this document are defined in
this section. Additional-definitions relating to Taw enforce-
-ment communications are given in LESP-RPT-0203.00, "Technical
Terms and Definitions Used With Law Enforcement Communications
niasy-+Transmitters and Receivers)."

Equipment (Radi@ﬁﬂhtg
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3.1 AdjacentJChannel Selectivity and Desensitization

The abjlity of a receiver to discriminate between a desired
signal and an undesired signal at the frequency of an adjacent
channnel. :

3.2 Audio Hum and Noise Power

The average audiofrequency power dissipated in a load
across the output terminals of a receiver having an unmodulated
radio-frequency signal input.

3.3 Audio Noise Output Power

The average audiofrequency power dissipated in a load
across the output terminals of an unsquelched receiver having
no radio~-frequency signal {input. '

3.4 Audio Qutput Power

The audiofrequency power dissipated in a load across the
output terminals of an unsquelched receiver having a modulated
radio-frequency signal input.

3.5 Audiofrequency Harmonic Distortion

The generation, in a system, of integral multiples of a
single audiofrequency input signal.

3.6 Audiofrequency Response

The variation in the output of a receiver as a function of
frequency within a specified bandwidth.

3.7 Intermodulation Attenuation,

The ratio, expressed in decibels, of (1) selected rf signal
levels that produce an intermodulation response to (2) the
receiver's SINAD sensitivity,

3.8 Intermodulation Respense

The response resulting from the mixing of two or more
frequencies, in the nonlinear elements of a receiver, in which
a resultant frequency is generated that falls within the range
of frequencies passed by the receiver.

2.

3.9 Modulation Acceptance Bandwidth

The maximum frequency deviation of an ‘input signal which
has twice the amplitude of the 12 dB sensitivity voltagc and
which produces a 12 dB SINAD ratio.

3.10 HNoise Quieting

The reduction of audio noise output power causced by an rf

signal.

3.11 Rated System Deviation

The maximum carrier frequency deviation permitted by the

~FCC; for law enforcement communications systems, it is +5 kHz.

3.12. Recwive Mode

The condition of a receiver when unsquelched and receiving
information.

3.13 Selectivity

The extent to which a receiver is capable of
differentiating between the desired signal and disturbances a?
other frequeiicies. ‘

3.14 SINAD Ratio

A ratio of the audio output of a receiver, expressed in
decibels, equal to (1) signal plus noise plus distortion to (2)
noise plus distortion; from SIgnal MNoise And Distortion Ratio.

3.15 SINAD Sensitivity

The minimum modulated rf signal input level required to
produce a specified SINAD ratio at a designated audio output
power level., . ' ‘

3.16 Spurious Response

The output of a receiver caused by a signal at a frequency
other than that to which the receiver is tuned.

3.17 Squelch Attack Time

The time required to produce a designated audio output
power level upon application of an rf input signal.




3,18 Squelch Block.

A sqdelched condition resulting “rom excessive frequency
deviation, : ‘
3.19 Squelch

A circuit function for preventing a radio receiver from
producing audio output power in the absence of rf signals.

3.20 Sque]cﬁ Release Time

The time required to reduce audio noise output power to a
designated level upon removal of the rf input signal.

3.21 Threshold Squelch Sensitivity

The minimum rf signal input level with standard modulation
required to unsquelch the receiver when the squelch control is
in the threshold squelched position..

3.22 Threshold Squelched Position

.The adjustment of the squelch control, starting from the
maximum unsquelched position, that first reduces the audio
noise output power by a specified amount.

3.23 Tight-Squelch Sensitivity

The minimum standard modulated rf signal input level
required to unsquelch the receiver when the squelch control is
in the maximum squelched position.

4. REQUIREMENTS
4.1 Minimum Performance

The requirement for each receiver characteristic shall be
the value Tisted in table 1. These performance requirements
meet or exceed those given in the Rules and Regulations
published by the Federal Communications Commission. In
addition to the requirements listed, all of the licensing and
opeqat1ng requirements of the FCC Rules and Regulations shall
appily. '

4.2 User Information

The receiver operating frequencies and nominal values for
the receiver audio output impedance, the power supply voltage
and each receiver characteristic listed in table 1 shall be
included in the information supplied to the user by the
manufacturer or distributor. :

4.3 Test Sequence

The test sequence shall be in the order listed herein.
Each receiver shall be subjected to the environmental tests,
and then shall be tested for conformance with paragraphs 4.5
through 4.8. " '

4.4 Environmental Characteristics

The ability of the receiver to operate in environmental
extremes shall be determined using the test methods described
in paragraph 5.3.

4.4,1 Teméerature Stability

When the receiver is operated at temperatures of -30°C
(-22°F) and’' 60°C (140°F), its performance shall not be
degraded, with respect to the appropriate value in table 1,
more than (item V through AB), for the characteristics listed.
In addition, the audio distortion shall be less than (item AC)
for an rf signal with standard modulation.

4,4.2 Humidity Stability

After the receiver has been maintained at 50°C (122°F) and
90 pexcent relative humidity or greater for at least eight
hours, its performance shall not be degraded, with respect to
the appropriate value in table 1, more than (item AD through
AJ) for the characteristics listed. In addition, the audio
distortion shall be less than (item AK) for an rf signal with
standard modulation.

4.5 SINAD Sensitivity ' -

‘When measured in accordance with paragraph 5.4, the SINAD
sensitivity of the receiver shall be (item A) or less with a
SINAD ratio of 12 dB and at least 50 percent of the value of
audio output power (item M). When the standard power supply
voltage (5.1.3) is varied + 10 percent, the SINAD sensitivity
shall be (item B) or less. '




4.6 Selectivity Characteristics

The selectivity characteristics of modulation acceptance
bandwidth, adjacent channel selectivity and desensitization,
spurious response attenuation and intermodulation attenuation
shall be measured in accordance with paragraph 5.5.

4.6.1 HModulation Acceptance Bandwidth

The modulation acceptance- bandwidth of the receiver shall
be no less than (item C) for an applied rf signal 6 dB above
the measured 12 dB SINAD sensitivity value.

4,6.2 Adjacent Channel Selectivity and Desensitization

The adjacent channel selectivity and desensitization of the
receiver shall be (item D) or more for a degradation of an on-
channel signal from 12 dB SINAD ratio to 6 dB SINAD ratio
caused by an adjacent channel signal.

4.6.3 Spurious Response Attenuation

The spurious response attenuation of the receiver shall be
(item E) or more as compared to the on-channel 20 4B noise
quieting signal voltage for responses of the receiver bhetween
the lowest intermediate frequency of the receiver and 1000 Miz.

4.6.4 Intermodulation Attenuation

The intermodulation attenuation of the receiver shall be
(item ) or more for a degradation of an on-channel signal from
12 dB SINAD ratio to 6 dB SINAD ratio by two relatively strong
signals located at one-and two-~channel spacings, respectively,
from the receiver frequency, both signals being at frequencies
either above or below the on-channel signal.

4.7 Squelch Characteristics

The squelch characteristics of sensitivity, block, attack
time and releasc time shall be measured in accordance with
paragraph 5.6.

4.7.1 Squelch Sensitivity

The threshold squelch sensitivity of the receiver shall be
(item G) or less. The tight squelch sensitivity shall be (item
) or less. When the standard power supply voltage is varied +
10 percent, the threshold squelch sensitivity shall be (item I)
oxr less.

4.7.2 Squelch Block

The receiver. shall not squelch for modulation frequencies
from 0.3 to 3.0 kliz when the squelch control is adjusted to the

. maximum squelch position and the frequency daviation of the

input signal is (item J) or less.

4.7.3 Squelch Attack Time

The squelch attack time for the receiver to produce 90
percent of the .audio output power (item M) shall be (item K) or
less.

4.7.4 Squelch Release Tire

The squelch release time for the audio output of the
receiver to decrease to 10 percent of the audio output power
(item M) shall be (item L) or less.

4.8 Audiofrequency Characteristics

The audiofrequency characteristics of output power,
distortion, frequency response, and hum and noise shall be

~measured in accordance with paragraph 5.7.

4.8.1 Audio Output Power

The audio output power of the receiver shall be at least
(item M) if a loudspeaker is used at the receiver output, (item
N) if earphones are used and (item O) if a telephone line is
used. When the standard power supply voltage is varied + 10
percent, the audio output power shall not be reduced more than

- (item P) below (item M).

4.8.2 Audio Distortion

Audio distortions at audio output powers of (item M, N and
0) shall be less than (item Q) for an rf signal with standard
modulation,

4.8.3 Audibfrequency Response -

The audiofrequency response of the recéiver, when used with
a loudspeaker, shall be within (item R) of an ideal 6 dB per
octave de-emphasis curve with constant frequency deviation at
all frequencies between 0.3 and 3.0 kliz. When used with
earphones or telephone lines, the audiofrequency response of
the receiver shall be within (item S) of .the same curve at all
frequencies between 0.3 and 3.0 kliiz.

7.




4.8.4 Audio Hum and Hoise

The audio hum and noise output power from the receiver in
an unsquelched condition shall be (item T) or more, and in a
suueiched condition shall be {item U) or more below audio
output power {item H).

&, TEST METHODS
5.1 Standard Test Conditions

Alow 211 weasurement equipment to warm up until the system
has achicved sufficient stability to perform the measurement.
Unless otherwise specified, perform all measurements under
wtandard test conditions. Disable or bypass all special
subsystens before testing.

§.1.1 Standard Temperature

Standard ambient temperature shall be between 20° o
and 30°C (U6°F). n 20°C (68°F)

.1.2 Standard Relative Humidity

~ Standard ambient relative humidity shall be between 10 and
§h percent. _ - .

5.1.,3 Sﬁaﬂdard Power Shpp?y Vthage'

The standard supply voltage shall be 120 volts, 60 hertz,
unless otherwise stated by the manufacturer. Variable auto
trangformors or tapped transformers may be used to adjust the
supply valtage to the required value, which should be measured
at Lhe recediver power suppiy input terminals, if practicable,
and adjusted to within one percent of the nominal value.

5.1.4 Standard Test Frequency

o Tue standard receiver test frequency shall be any one of
the operating frequencies as specified in paragraph 4.2.

-

.18 Standard Test Hodulation
Standard test modulation shall be a 1 kHz ‘sinusoidal

mﬁ@g%ﬁiiﬁg 5igual having less than one percent total distortion
&t the level required to produce a +3 kHz frequency deviation.

8.
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5.1.6 Standard Squelch Adjustment

The squelch control shall be adjusted 'to the maximum
unsquelched position for all measurements except where
otherwise specified. :

5.1.7 Standard Duty Cycle

The standard duty cycle shall be continuous operation in
the receive mode.

5.2 Test Equipment

This section is Timited to that equipment which is the most
critical in making the measurements discussed in this standard.
A11 other test equipment shall be of comparable quality.

5.2.1 FW Signal Generator

The FM signal generator shall have a 50 ohm output
impedance, a maximum standing-wave ratio of 1.2, and an output
level accurate to + 2 dB, when terminated in a 50 ohm load.

The generator should include a digital frequency counter having
an uncertainty no greater than one part in 10%, and a deviation
monitor or calibrated control for determining the peak
frequency deviation with an uncertainty no greater than five
percent. If an integral frequency counter is not included, a
separate frequency counter having the required accuracy shall
be provided. : : o

5.2.2 CW Signal Generator

The CW signal generator shall have the same characteristics
as described in paragraph 5.2.1 except that the FM capability
is not required. : 4 .

5.2.3 Standard RF Input Load
The standard rf input load shall consist of a shielded 50
ohm resistor whose standing wave ratio is less than 1.05.

5.2.4 ‘Standard Audio Output Load

The standard audio output lcad shall be a resistor having a
resistance equal to the output impedance of the receiver and a
power rating equal to or exceeding the nominal audio output
power of the receiver. A filter network shall not be used
between the audio output terminals and the audio output load.
[f an e¢xternal nmonitor speaker is used, a wmatching network to
maintain the standard output Joad impedance at the audio output
terminays shall be provided. -

9.
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S.¢.% ltudiefrequency Yoltnceter

B PR At

The audfofrequency voltnmetier shall measure rms voltage
rather Lhas ayerage or peak voeltaece., Its measurenment
pnteriainty shall Le one percent or less. | !

hoz. L Higunsl Conbiner

hosignel conbiner skall be used when two or nore signal
neneratars are connectea to the receiver under test. Its
grpttbode inbolance shall Le no g¢greater than 0.2 dB, its
statneing wave ratio shall bLe no grester than 1.3 and the.
teptation betwern fnput terminals shall be a winimup of 30 dB.
A ovarinty of sultiport devices may be used as signal combiners
tncluding pover dividers, directional couplers, and hybrid
Juncttons

Lol tavirontental Chawber

The envivonnental charber shall produce air temperatures
fron «3 to (N%C (~22 to 140°F) and relative humidities in
ereess of 90 pergent while shielding the test receiver from
beating or cooling afr currents blowing directly on it. The
tenperature of the test receiver shall be measured with a
Ltherwoheler separate from the sensor used to control the
therbor air temperature., Likewise, hunidity shall be measured
with o hyyrometer sceparate from the sensor used to control
hunidity.

Hh. 3 Lovirvonmental Tests
4.3.1 Terperatore Test

Flace the receiver, with outer cases installed and with
power turnvd off, 1u the gnvironmental chamber. Adjust the
terperature to ~3042°C (-22+3.6°F). Allow the receijver to
reach teeperature ﬂgui?ibrium and maintain it at this
tonperature for 30 oinutes. Turn on the receiver power.
Fifteen ninytes after turn-on, test the receiver to determine
whether 1t weets the requirements of paragraph 4.4.7. Repeat
the sbove procedure at a tenperature of 60+2°C (140i3.6°F§

10.

5.3.2 Humidity Test

Place the receiver, with power turned off, in the environ-
mental chamber. Adjust the relative humidity to a minimum of
90 percent at 50°C (122°F) or more. HMaintain the receiver at
these conditions for at least 8 hours. With the receiver still
in this environment, turn on the recejver power, allow the
receiver to operate for 15 minutes, and then test it to
determine whether it meets the requirements of paragraph 4.4.2.

5.4 SINAD Sénsitivity Test

Interconnect the receiver and test equipment as shown in
figure 1. HModulate the FM signal generator with standard test
modulation and adjust the generator to the standard test
frequency. Adjust the generator for one millivolt output and
the receiver volume control for audio output power (item M).
Do not readjust the volume control for the remainder of the
measurement. Decrease the output level of the generator until
the SINAD ratio of the receiver is 12 dB, as determined with
the distortion analyzer. HMeasure thé aud1o output power to
make certain it is at least 50 percent of item M and
record the generator output voltage. Repeat the above using

plus 10 percent and minus 10 percent changes in standard power
supply voltage.

5.5 Selectivity Tests
5.5.1 Modulation Acceptance Bandwidth Test

Interconnect the receiver and test equipment as shown in
figure 1. 'Adjust the receiver and FM signal generator in
accordance with paragraph 5.4 for the 12 dB SINAD signal
sensitivity. Increase the output of the generator by 6 dB, and
increase the. frequency deviation of the generator until the
SINAD ratio is again 12 dB. Record the frequency deviation.

5.5.2 Adjacent Channel Selectivity and Desensitization Test

Interconnect the receiver and test equipment as shown in
figure 2. - With the output of generator #2 set to zero, adjust
the receiver and signal generator #1 in accordance with :
paragraph 5.4 for the 12 dB SINAD signal sensitivity. Adjust signal
generator #2 for 3 kHz frequency deviation at 400 Hz, and set
it to a frequency corresponding to the center of the neuxt
higher adjacent channel. Then adjust the output of signal
generator #2 to produce a 6 dB SIHAD ratio with both signals
present. The ratio, expressed in decibels, of the output
voltage of signal generator #2 to that of signal generator #1
is the adjacent channel selectivity for the upper channel,
Repeat the above procedure for the next lower adjacent channel.
The smal]er of the two ratios is the required measurement.

1.



5.5.3 Spurfous Besponse Attenuation Test

, Interconness the receiver and test equipment as shown in
flgure 3. Adisst the unmodulated (CW) signal generator to the
standard test frequency. With the generator adjusted for zero
output, sdjust the receiver volume control to produce 25
percent of {tem 1, This output power is entirely noise power.
g not readjust the volume control for the remainder of the
measurement, Increase the output of the generator until the
audio noise putput power of the receiver is decreased by 20 dB,
f.0,, 20 48 of noise quieting. Hote the generator output in
decibels at this frequency. Then increase the output of the
tenerstor to approximately 0.1 volt, and slowly vary the
qenerator frequency continuously from just below the lowest
interacdiate frequency of the roceiver to 1000 MHz. ilote each
frequancy that produces a receiver responsc as indicated by
noise quicting in the receiver's audio output. Ignore harmonic
frequencies of the generator that fall within the channel to
which Lhe recefver is tuned. For each response, adjust the
generator gutpul to produce 20 dB of noise quieting. Record
the generator output in decibels. The generator output at the
spurious response frequency minuc the generator output at the
standard test frequency is the spurious response attenuation.
Repeat for all spurious responses.. The smallest attenuation is
the value sought.

b.h.4  Intermodulation Attenuation Test

Interconnect the receiver and test equipment as shown in
figure 4, With the output levels of signal generators #2 and
#3 set to zero, adjust the receiver and FM signal generator #1
in agcordance with paragraph 5.4 until a 12 dB SINAD ratio is
rogehed,  Adjust the unmodulated generator #2 to the center
frequency of the next higher adjacent channel. Adjust
generator 73 for 3 kHz frequency deviation at 400 Hz, and set
it to the center frequency of the second higher adjacent
channel, Y.a,, two chanpels-above the standard test frequency.
Then adjust the output levels of generators #2 and #3 to
produce 3 & 48 SIHAD ratio with all three signals present.
Haotntain gencrators #2 and #3 at equal output voltages
threughout Lhe oepasurement. Adjust slightly the frequency of
generator 73 to obtain the 6 dB SINAD ratio with the minimum
sdynal Yevels from generators #2 and #3, The ratio, expressed
T decibels, of the output voltage of generator #2 (or #3) to
that of generator #1 is the intormodulation attenuation for the
upper ghannels. Repeat the above procedure for the lower two
sdjacent channels, with generator #3 set to the lowest channel.

The smaller of the two ratios is the value squght.

12.
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5.6 Squelch Tests
5.6.1 Squelch Sensitivity Tests

Interconnect the receiver and test equipment as shown in
figure 1. Adjust the receiver and FM signal generator in

accordance with paragraph 5.4 for the 12 dB SINAD siqnal sensitivity.

Set the output level of the generator to zero, and measure the
audio noise output power., Slowly adjust the squelch control
until the audio noise output power drops abruptly (40 dB or
more). Do not adjust the squeich control any further. This 1is
the threshold squelch position. Increase the output level of
the signal generator until the measured audio output power is
within 10 dB of the audio output power (item M). The signal
generator output voltage is the value for threshold squelch
sensitivity. Repeat using plus 10 percent and minus 10 percent
standard power supply voltage.

Repeat the above procedure with the squelch control in the
maximum squelched position. The resultant signal generator
output voltage is the.value for tight squelich sensitivity.

5.6.2 Sque]ch Block Test

Interconnect the receiver and test equipment as shown in
figure 1. Adjust the receiver and FM signal generator in
accordance with Section 5.4 for the 12 dB SINAD signal sensitivity.
Set the output level of the signal generator to zero, and
measure the audio noise output power. Then set the squelch
control to the maximum squelched position. Adjust the output
level of the generator to 12 dB above the measured value of the
receiver's tight squelch sensitivity voltage. Then increase
the frequency deviation of the generator until the audio output
power-drops abruptly (40 dB or more). Repeat the above

v .oprocedure with modulation frequencies of 0.3, 0.5, 2.5, and 3.0

kHz. The frequency deviations of the signal generator

~modulation are the values for squelch block. |

5.6.3 Squelch Attack Time Test

Interconnect the receiver and test equipment as shown in

figure 5a. With the SPST switch closed, adjust the receiver and
FM signal generator in accordance with Section 5.4 for the 12

dB SINAD signal sensitivity. Set the output level of the signal
generator to.zero, and measure the audio noise output power.

3.



i 1 £ nty & > dqudi ' t power
Stewly adiust the squelch control unti] the audio outpu
éggzijairigi¥y {40 66 or more). Do ngt'adsusﬁ the}squ§1ig 12
tontrel any further, Adjust the generator output evgd o 12
g above the neasured value of the receiver's threshol sque
%@ﬁ&%iiviiy voltage., hAdjust the valumg control fortgud}o
sutput power {({tem M), Adjust the oscilloscope ver';ga .
controls for full scale deflection, Adjust the G?C? ~OSCO$Ien
trigger controls Lo start the trace wpon switch closure. t11‘
elose the SPST switch, and adjust the oscilloscope hor}zon al
sween vontrols so that the change in audio outpgt le¥e Ci?‘ e
ﬁgéiiy detervdned as a function of time, Open dﬂd‘c osethme
05T Bwitch anc photograph the trace. The time be%weenh e i
start of the vscilloscope trace and the time at yh1chpt e at]e,
tevel reached 90 percent of audio ocutput power (item B) is th
viilue for squelch attack time,

inte Lthat relay pull-in and drop~out times éfe,usua]]y-mO”e
ﬁh&nhﬁéénzﬁnth the squeleh attack and t@]eaSe t]ﬂ&i: It will
gruerally be necessary, thercefore, to measure t?e ime ficure
differential between the two sets of ccntacts’sxogn j? _Sg A
ba, and to correct the measgyedrzgg?iga Zggagﬁ z?gng$ Sgnerator
times accordingly., Hemove the _ : : al generator
nd connect the de power supply as shown in fwguhc 5b. .
%gg §g%ay to the vertical input of the osc1llosco?e anghadgg§$
the escilloscope as fn the previous paragraph. C}ose 1$—in
switeh and photograph the trace. Subtract.thedr% i%ig:d i
time pbserved in the photograph from the time e ethe e I attack
accordance with the previous paragraph, to obtain 9
Litur,

B, 6.4 Squelceh Relesse Time Test

Interconnect the receiver and test @quipment*gs shown in
fiauinggfg Adjust all equipment in accordance wjth15egt1ggjrt
5.6-3. Then adjust the oscilloscope trigger controls '% start
the trace when the SPSTY suiteh is opened. Open th% S¥1tfé
photograph the display. The't;me betyeen_the stgr ]o Tlfa11s
ostilloscope trace and the time at which the audio %xe Jall
to 10 percent of the audio output power (item M) is e |
of squeleh release time,

‘ LI in e S : ph of 5.6.3, by
Adjust the reading, as in the second paragrap 3
5ﬁhir$§tfnq the relay drop-out time abseyved in the ghqtogxaph
froc the tiwe deternined in accordance th@ the previous
paraaraph, to obtain the seuelch release time.
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5.7 Audiofrequency Tests
5.7.1 Audio Output Power Test

Interconnect the receijver and test equipment as shown 1in
figure 6. Modulate the FM signal generator with standard test
modulation and set it to the standard test frequency. With the
signal generator adjusted for one millivolt output, set the
receiver volume control to the maximum position. Measure and
record the audio output power. Repeat using plus 10 percent
and minus 10 percent standard power supply voltage.

5.7.2 Audio Distortion Test

Interconnect the receiver and test equipment as shown in
figure 1. Modulate the FM signal generator with standard test
modulation and set the generator to the standard test
frequency. With the generator adjusted for one millivolt
output, adjust the receiver volume control for the audio output
power (item M). Measure the audio distortion. Repeat for
audio output powers of (item N) and (item 0).

5.7.3 Audiofrequency Response Test

Interconnect the receiver and test equipment as shown in
figure 6. Modulate the FM signal generator with standard test
modulation and set it to the standard test frequency. With the
signal generator adjusted for one millivolt output, adjust the
receiver volume control to 50 percent of the audio output power
(item M). Do not readjust the volume control for the remainder
0f the measurement. Reduce the generator frequency deviation
to 1 kllz, amd measure the audio output power for wedulating
frequencies of 0.3, 0.5, 2.0, and 3.0 kHz. Compute the ratio,

expressed in decibels, of each of these latter power levels to
the output power at 1.0 kHz.

5.7.4 Audio/Hum-and\Noise Tests

Interconnect the receiver and test equipment as shown in
figure 6. Modulate the FM signal generator with standard test
modulation and set it to the standard test frequency.. With the
signal generator adjusted for one mi1Tivolt output, adjust the
receiver volume control for audio output power (item M), Do
not readjust the volume control for the ‘remainder of the
measurement. Remove the modulation from the signal generator
and measure the audio hum and noise output power. Compute the
ratio, expressed in decibels, of the audio output power (item
M) to the hum and nojse output power. This-is the value for
audio hum and noise (unsquelched). '

15,



Set the squelch control to its maximum squelch position.
~ Set the output Tevel of the generator to zero and measure the
audio hum and noise output power. Calculate the ratio in
decibels of the audio output power (item M) to the hum and
noise output power. This is the value for audio hum and noise
(squelched).

16.
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TABLE 1

Minimum Performance Requirements for Fixed and Base Station FM Receivers

Receiver Characteristic

Sensitivity Characteristic

A.
B.

SINAD Sensitivity
SINAD Sensitivity Variance
(Supply Voltage Varied +10%)

Selectivity Characteristics

C.
D'

E.
F.

Modulation Acceptance Bandwidth
Adjacent Channel Selectivity
and Desensitization

Spurious Response Attenuation
Intermodulation Attenuation

Squelch Characteristics

Threshold Squelch Sensitivity
Tight Squelch Sensitivity
Threshold Squelch Sensitivity
Variance (Supply Voltage Varied
+10%) .
Squelch Block

Squelch Attack Time

Squeich Release Time

Audiofrequency Characteristics

[annt - w o0 o o=
. - - » » L - - L3

Audio Output Power (Loudspeaker)
Audio Output Power (Earphones)
Audio Output Power (Telephone
Line)

Audio Qutput Power Viriance
(Supply Voltage Varied +10%)
Audio Distortion

Audiofrequency Response
(Loudspeaker)

Audiofrequency Response
(Earphones and Telephone Line)
Audio Hum and Noise
(Unsquelched)

Audio Hum and Noise (Squelched)

Minimum Requirement
Frequency Band (Miz)

+5 kHz
85 db

95 dB
70 dB

+5 kHz
1750 ms
250 ms

5 W
3 mh
12 mU
.1 dB

5% :
~-8,+2 dB

-3,+1 dB
45 dB
60 dB

150174

+5 kHz
85 dB

95 dB
75 dB

4

dB
dB

400-512

[l

+5 kHz
H5 dB

95 dB
80 di

OWwWo
WO W
= = x
= e W

+5 kHz
T50 ms
250 ms

5y

3 mW
12
.1 dB

5%
-8,+2 dB

-3,41 dB
45 dB
60 dB



Receiver Characteristic

Environmental Characteristics

Temperature Stability

V.
V.
X

Y'
Z'
AR,
AB,
AC,

SIHAD Sensitivity

Modulation Acceptance Bandwidth

Adjacent Channel Selectivity
and Desensitization

Tight Squelch Sensitivity
Threshold Squelch Sensitivity
Audio Cutput Power

Audio Hum and Noise

Audio Distortion

Humidity Stability

AD.
AL,
AF .

AG'
AW,
Al.
Ad.
AK.

SIMAD Sensitivity

Modulation Acceptance Bandwidth
Adjacent Channel Selectivity
and Desensitization

Tight Squelch Sensitivity
Threshold Squelch Sensitivity
Audio Output Power

Audio Hum and Noise

Audio Wistortion

Minimum Requirement
Frequency Band (MHz)

6 dB
20%
12 db

6 dB
6 dB
6 dB
10 dB
9%

6 dB
20%

12 dB
6 dB

6 db

3 db

10 dB
9%

150-174

6 db
20%
12 dB

6 dB
6 dB
6 dB
10 dB
9%

6 di
20%

12 dB
6 dB

6 dBb

3 dB

10 dB
9%

400-512

6 dAB
20%
12 dB

" 6 dB

6 dB
6 dB
10 dB
9%

& dB
20%

12 dB
6 dB
6 dB
3 dB
10 dB
9%
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Figure Captions

Block diagram for SINAD sensitivity, modulation acceptance
bandwidth, squelch sensitivity, squelch block and audio
distortion measurements.

Bloeck diagram for adjacent channel selectivity and
desensitization measurement,

Block diagram for spurious response attenuation measurement.
Block diagram for intermodulation attenuation measurement.

Block diagram for squelch attack time and squelch release time
meagurements.

Block diagram for relay pull-in and drop-out time measurements.

Block diagram for audio output power, audiofrequency response
and audio hum and noise measurements.
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