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FOREHORD 

Following a Congressional mandate* to develop new and 
improved techniques, systems, and equipment to strengthen law 
enforcement and criminal justice, the Nation~l Institute of Law 
Enforcement and Criminal Justice (NILECJ) has established the 
Law Enforcement Standards Laboratory (LESL) at the National 
Bureau of Standards. LESL's function is to conduct research 
~~at will assist law enforcement and criminal justice agencies 
1n the selection and procurement of quality equipment. 

In response to priorities established by NILECJ, LESL is 
(1) subjecting existing equipment to laboratory t~sting 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 a~ well as other documents are being issued under the 
LESL program in the areas of protective equipment, 
communications equipment, security systems, weapons, emergency 
equipment, invBstigative aids, vehicles and clothing.-~' 

This equipment standard is a technical documeni'consisting 
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 co~ducted 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 neces~arily technical nature of this NILECJ s~andard, 
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 ~eceivers. The NILECJ Guideline Series is 
designed to fill 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 
Acf of 1968, as amended. 
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Th~ guideline documents to be issued are highly readable 
and tutorial in nature jn contrast to the standards, which are 
highly technical, and intended for laboratory use by technical 
per son n P. L The 9 u i de 1 i, n e 5 vii 1 1 r r 0 v ide ~ inn 0 n - t e c h n i cal 
language, information for purchasing agents and other 
interested persons concerning the capabilities of equipment 
currently available. They may then select equipment 
appropriate to the performance required by their agency. 
Recommendations for the development of particular guidelines 
should be sent to tis. 

NILECJ standards are subjected to continuing review. 
Te~~nical comments and recommended revisions are invited from 
a l1',(11·n t ere s ted part; e s . S u g g est ion s s h 0 u 1 d, be addressed to the 
Program Manager far Standards, National Institute of Law 
Enfortement and Criminal Justice, Law Enforcement Assistance 
Administration, U.S. Department o~ Justice, Washington, D.C. 
20531 , 

Lester D. Shubin 
Program Manager for Standards 
National Institute of Law 

Enforceme~t and Criminal Justice 
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NLLECJ STANDi\RD 
for " 

NILECJ-STD-0206.00 

FIXED AND BASE STATION FM RECEIVERS 

1. PURPOSE AND SCOPE 

The purpose of this docume~t is to establish performance 
requ1relnents and methods of test for frequency modulated fixed 
an~ base station r~ceivers .~sed by law enforcement agencies. 
Th1s.standar~ app11es to vOlce-modulated, non-multiplex 
rece1v~rs w~lch ~lther do.not have special subsystems such as 
selectlve s19nal.lng or VOlQe privacy, or in which such 
subsystems are disabled or by-passed during testing for 
compliance with this standard. 

.~ -' 

2. G~t"l\SSIFICATION 
J
f ;; 

For the purposes of thi~~' standard, fi xed and base stat; on 
n1 ~ e c e i ve r s are c 1 ass i fie dl,>b y the i r 0 per at i n g f r e que n c i e san d 
thelr channel spacing. . 

2.1' Type I 

Receivers 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 III 
. , 

Receivers which operat~ in the 25-50 MHz band with a 
channel spacinlg of 20 kH·z.'t 

, "~~. , . 
'/ 3. ::I'DEFINITIONS 

The p r i rI~ i p 'a. 1 t e r m sus e'd i nth i s doc u men tar e de fin e din 
this sectio~l .. ~-dditio.raal.definitions relating to law enforce
ment communH:atlons ,ar"~, given in LESP-RPT-0203.00 "Technical 
Terms and Defin,t}tions ~$gd VJi~th Lav! Enforcement C~n1munications 
Equipment (Radip, .Antel1p;~iS'i,.~/.;<:r(.tansmitters and Receivers). II 

.1":'/' 
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3.1 Adjacent-Channel Selectivity and Desensitization 

The ability 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 
a~ross 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 Output Power 

The audiofrequency power dissipated in a load across the 
output termi~als 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 I n t c r mod u' at; 0 nAt ten u a t ion, 

The ratio, expressed in decibels, of (1) selected rf signal 
levels th~t produce an intermodulation response to (2) the 
receiver's SINAD sensitivity. 

3.8 Intermodulation Response . . 

The responSe resulting from the mlxlng 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. 
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3.9 M~dulation Acceptance Bandwidth 

The maximum frequency deviation of" an input signal which 
has twice the amplitude of the 12 dB sehsitivity voltage and 
which produces a 12 dB SINAD ratjo. 

3.10 Noise Quieting 

The reduction of audio noise output power caused 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 Receive Mode 

The condition of a receiver when unsquelched and receiving 
information. 

3.13 Selectjvity 

The extent to which a receiver is capable of 
differentiating between the desired signal and disturbances at 
other frequertcies. 

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) 
no i s e p 1 u s dis tor t ion; fro m gg n a 1 No i s e ~ n d Q i s tor t ion Rat i 0 • 

3.15 SINAD Sensitivity 

The mini~u~ 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. 
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3.18 Squelch Block. 

A squelched condition resulting ~rom excessive frequency 
deviation. 

3.19 Squelch 

A cirCUit function for preventing a radio receiver from 
p~oducing audio output power in the absence of rf signals. 

3.20 Squelch Release Time 

The time required to reduce audio noise output power to a 
desi9nated 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. REQU fREt1ENTS 

4.1 Minimum Performance 

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

4. 

4.2 User Inform~tion 

The receiver operating frequencie~ and nominnl vnlucs 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 Temperature 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 ~n ~able,l, 
more than (item V through hB), for the character1st1cs 11sted. 
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°P) and 
90 peucent relative humidity or greater for at least eight 
hours, its performance shall not be. degraded, ,with respect to 
the appropriate value in t~ble 1, more than (1tem AD through 
AJ) for the characteristics listed. In addi~ion, t~e audi~ 
distortion shall be less than (item AK) for an rf s1gnal w1th 
standard modulation. 

SINAD Sensitivity 

-When measured in accordance with paragraph 5.4, the SINAD 
sensitivity of the receiver shall be (item A) or less with a 
SINhD ratio of 12 dB and at least 50 percent of the value of 
audio output power (item M). When the standard power ~u~p~y 
voltage (5.1.3) is varied ± 10 percent, the SINAD scns1t1v1ty 
shall be (item B) or less. 

5. 

".,.. ... 



.. 

4.6 Selectivity Characteristics 

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

4.6.1 Modulation 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 measurqd 12 dn 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 SIHAD 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 bhe on-channel 20 dB noise 
quieting signal voltage for responses of the receiver between 
the lowest intermediate frequency of the receiver and 1000 Mllz. 

4.6.4 Intermodulation Attenuation 

The intermodulation attenuation of the receiver shall be 
(item F) or more for a degradation of an on-channel signal from 
12 dn 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 Characte~istics 

The squelch characteristics of sensitivity, block, attack 
time and release 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 

11) or less. Nh.e11. the standard power supply voltage is varied + 
10 percent, the threshold squelch sensitivity shall be (item If 
or less. 

6. 
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4.7.2 . Squelch Biock 

The receiver. shall not squelch for modulation frcqucnuies 
from 0.3 to 3.0 kHz when the squelch control is adjusted to the 
maximum squelch position and the frequency ~eviation of the 
input signal is (item J) or less. 

.4.7.3 Squelch Attack Time 

The sq~elch 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 Tine 

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 Audiqfrequency Characteristic~ 

The audiofr~quency 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 Pm.,er 

The audio outpuf 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 0) if a telephone line is 
used. When the standard power supply voltage is varied + 10 
percent, the audio output power shall not be reduced mor~ than 

. (item P) below (item N) • 

4.8r2 Audio Distortion 

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

4.8.3 Audiofrequency Response 

The audiofrequency response of the rece1ver, 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 kHz. ~vhen used with 
earphone.s or telephone lines, the audio frequency response of 
the receiver shall be within (item S) of ·the same curve at all 
frequencies between 0.3 and 3.0 kHz. 

7. 



4.8.4 Audio Hum and Hoise 

The audio hum and noise output power from the receiver in 
In un~que'ched condition shall be (item T) or more, and in a 
Qquetcted condition shull be (item U) or more below audio 
output power (itoM H). 

5. TEST METHODS 

~.1 Standard Test Conditions 

Allow all measurement equipment to warm up until the system 
ho\ aehiuved sufficient stability to perform the measureMent. 
Unless OLhufWfso speCified, perform all measurements under 
Ltandard test conditions. Disable or bypass a11 special 
5vb5ystOhl~ before testing. 

5.1.1 Standard Temperatura 

Standard ambient temperature shall be between 20°C (68°F) 
and 30 tl C UWl1F). 

Standard, Relative Humidity 

StandiJrd .ambiC!nt relative humidity shall be between 10 and 
O~ pIH·ccnt,· 

&.1., Standard Power Supp1y Voltage 

The standard supply voltage shall be 120 volts, 60 hertz 
unless othnrwiso stated by the manufacturer. Variable auto ~ 
~ran~formnrs or tapped transformers may be used to adjust the 
~up~ly v~lta90 to the required value, which ihould be measured 
4t th~ r~ce1ver power sur~ly input terminals, if practicable, 
and Idjuste~ to within one percent of the nominal value. 

6.1.4 Standard Tast Frequency 

Th~ standard receiver test frequency shall be anyone of 
tlH~ ()IWNit1n~l fl~equenc1os a.s specified in paragraph 4.2. 

-S~1~5 StMHhH'd TGst l\odulation 

5ttu'th\rd t~st modulation shall be a 1 kHz 'sinusoidal 
l~\"Ht u 1 a tin q 81 9 nul h.a v ; n 9 1 ~ sst han 0 n e per c en t tot a1 dis tor t ion 
itt the luv(~l tcquirod to produce tl :t3 kHz frequency deviation. 

8. 

5.1.6 Standard Squelch Adjustment 

The squelch control shull be adju'sted 'to the maximum 
unsquelched position for all mea!'urements 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 

T his sec t ion ; s ,; III i ted tot hat e qui pm en t \'1 hi c h ; s the 1:10 s t 
critical in ma'king the measu}~el1lents discussed in this standard. 
Allot her t est e qui pm e n t s hal 1 b e 0 f COlli par a b 1 e qua 1 i ty . 

5 • 2 • 1 HI S i 9 n a 1 G en era tor 

The FM signal generator shall have a 50 ohm output 
imp e dan c e) a In a x i mum s tan din g - Iva v era t i 0 0 fl. 2, and a n 0 u t P Ll t 
level accurate to + 2 dB, when termi~ated in a 50 ohm load. 
The generator shouTd include a digital frequency counter having 
an uncertainty no greater than one part in lOG, and a deviation 
olonitot or cillibrated control for determining the peak 
frequency deviation with an uncertainty no greater than five 
percent. If an integral frequency counteri~ not included, a 
separate frequency counter having the req~ir~d accuracy shall 
be provi ded .. 

5.2.2 CW Signal Generator 

The CW signal generator sha1l h~ve the same characteristics 
as described in paragraph 5.2.1 except that the FM capability 
is not required. 

5.2.3 Standard RF Input Load 

The .standard rf input load shall consist of a shielded 50 
ohm res i s tor Vd10 S G S tan din 9 \'1 a v era t i 0 i s 1 e sst han 1. 05 • 

5.2.4 'Standard Audio Output Load 

The standard audio output load 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 filte~ network shall not be used 
between the audio outputterndnals and the audio output load. 
If an external monitor speClker is u5ed~ () watching network to 
maintain the standard output load il1lpedance at the audio output 
tern: ina ',s s hall be pro vi de d . 

9. 
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&4~.& tudiofrcquchcy Volt~otcr 

The aud10frcqucncy voltmeter shall ~easure rms voltage 
r&ther thuD av~rage or peak voltage. Its measurement . 
tm (. f; rt il1 II t Y !I II it 11 1,; (: (j n cpa r C Q n tor 1 e s s . 

Ei .. t: .• G ;, i n f~ ,(l 1. (~on Lin e r 

I. !lllJrli!!l {;;m,.tdlf(~r shall be us~d ,:hc:n tvlO or Ii:ore signal 
tthUr~tor~ ~rt conncctcri to the rQccfver under test. Its 
il~ltLud~ 1ro&Qlaucc sholl La no ~roat~r than 0.2 dG, its 
!';tiHHdufj "'h;V(; rtltlo sJiedl La no greater than 1.3 and the 
itl(lldU~fI IJ'(~t~Ic.(;n input terr'linals shall be a rrr;nil:Jur.1 of 30 dB. 
It vilrh:ty of t:u1t1port dc:vlccs may be used as signal cOI~:biners 
inGltuHu{i f}(H'lcr divitlcrs t tHrectional couplers) anci hybrid 
jun(,tiou~. 

{ "'7 . tJ.'~~· 

illt: c:HvirofU,(;tltiJl char:tel' (5holl produce air tempet'atures 
f 'r {Jti; .. :m to U) I\l C (- 2 2 to 1 40 €I F) and r e 1 a t i v e hum i d i tie sin 
CxttS5 of YO percent whilo shielding.the ~est receiv~r fro~ 
halting or caol1ng ofr currents blow1ng dlrectly on It. The 
t(~[iir/t;Ni1a.trfJ of the test rcc(;iver shall be JlleaSLlred \'lith a 
t.lH~!"ld}ld·'t.(;t· !HtrHJriltc from the s~nsor us~d. to contro 1 the. 
eJwf~.tH.;r air t<H'''f/crat.ul'cL Likc\'llSO, hurl.1dlty shall be r.1aasured 
tli tIl tl hytlromot(tr GCpilratc frOfll the sensor used to control 
Imn 1 rl i ty. 

!J.3 tnvironr;;cntnl,Jests 
" 

~ " '. 

f' 1 n '(~ 'C h c I~ C C (~ i v C t~) \'l i tho ute rca s c s in s tal 1 e dan d wit h 
fHHW1' tUl',wd off, in the' cnvit'onn~erttal chamber. Adjust the 
tt4f,tHH·~'tun1 to .. 30:t,ttI)C (-{!,~±,3.G()F). 1\11~\,1 ~he rece~ver to 
r't"tH:h t,t1I'fH!r'utul"C nqui1iul"'itu;1 and maintil1n It at thlS 
tf'f4N~1~iit\H'(' rOt'" 3.0 r,inutcs, Turn on the recC:1iver pO\,/el~ .. 
r't f t tHW I" i n If t C SO" t (n" t u t" n .. 0 n, t Q S t the 1" e c e i v e r to U e t e l"111 1 n e 
l~lH~tlu~r it 1,;C(;ts the reqllh'CH~icnts of paragraph 4.4.1. Repeat 
ttw Dbovy rn~oet'dur'e ilt a ten.perature of 60:!:2°C (140:!:3 .. 6°F). 

10. 
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5.3.2 Humi9ity Test 

Plac~ the receiver, with power turned off, in the environ
mental chamber. Adjust the reJative humidity to a minimum of 
90 percent at 50°C (122°F) or more. Maintain th~ receiver at 
these conditions for at least 8 hours. With the receiver still 
i~ this environment, turn on the receiver 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 SIHAb S~nsitivity Test 

I n t e t4 con n e c t the r e c e i ve ran d t est e qui pIn en t ass h 0 \'/ n i n 
figure 1. 110dulate the F!1 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 ~I). 
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 distorti~n analyzer. Measure th~ audio 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 
fig u r e' 1. Ad jus t the r e c e i v era n d Ft-1 S i g n a 1 9 e 11 era tor i n 
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 frequen~y deviation. 

5.5.2 AdJacent Channel Selectivity and Desensitization Test 

Interc6nneci-ihe receiver a~d test equipment as shown in 
fig~re 2. ·With the output of generator #2 set to zero, adjust 
the receiver and sigha1 generator #1 in accordance with 
paragraph 5.4 for the 12 dB SINAD signal ~ensitivity. Adjust signal 
generator il2 for 3 kHz frequency deviation at' 400 Hz, and set 
it to a frequency corresponding to the center of the next 
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 s·;gna1 generator #1 
is the adjacent channel selectivity for the upper channel. 
Repeat the above procedul~e for the next lower adjacent channel. 
The' sma 11 e \' 0 f the .t \" 0 rat i 0 sis the r e qui red In e a sur e men t . 
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5.5.3 Spurfous Response Attenuation Test 

. Intvrconnfct the rece1ve~ and test equipment as shown in 
figure 3. Adj~5t the unmodulated {CW} signal generator to the 
Itlndard test frequency. With the generator a4justed for zero 
outf~ut l adJus t thc reee; ver vo 1 ume con tro 1 to produce 25 
percent of itom ft. This output power is entirely noise power. 
Vo not readjust the volume control for the remainder of the 
mealurumcnt. Increase the output of the generator until the 
ludlo nolse output power of the receiver is decreased by 20 dB, 
t,c., 20 dB of noise quieting. Note the generator output in 
decibels It this frequency. Then in~rease the output of the 
genur4tor to approximately 0.1 volt, and slowly vary the 
n8ft~ratGr frequency continuously from just below the lowest 
intermediato 'roquency of the receiver to 1000 MHz. Note each 
frequency that produces 8 receiver response as indicated by 
noisc quieting in the receiver's audio output. Ignore harmonic 
frequencies of the genorator that fall within the channel to 
which tho recnivQr is tuned. For each response, adjust the 
genorator output to produce 20 dB of noise qUieting. Record 
tho generator output in decibels. The generator output at the 
spurious response frequency minu~ the generator output at the 
Gtandard tost frequency is the spurious response attenuation. 
Hapotlt for 1111 spurious responses .. The smallest attenuation is 
tho value sought. 

Intermodulation Attenuation Test 

lntf!reonnoetthe receiver and test equipment as shoHn in 
figuro 4. With tho output levels of signal generators #2 and 
'3 lot to zurofadjust the receiver and FM signal generator #1 
in ~ccordQncu with paragraph 5.4 until a 12 dB SINAD ratio is 
roaehld. Adjust tho unmodulated generator #2 to the center 
frequuncy of thu next higher adjacent channel. Adjust 
genoretor U3 for 3 kHz frequency deviation at 400 Hz~ and set 
it to thocent(H~ frequency of the second hi ghar adjacent 
CIHHlllcl. LQq. two channels·/).bova the standat'd test frequency. 
Thon adjust the output levels of generators #2 and #3 to 
In''odtu;~ i\ (i dn SIHAO ratio "dth all. three. Signals pres~nt. 
Haintiiin· g·ert·lH"iltol&S tJ2 andif3 at equal output voltages 
throughOUt. the 1':1UnSUrem!!nt. Adjust 51 ight1y the frequency of 
~.(}IH~rilt(W iJ3to obtain the G dB SIHAO t'atio \'lith the minimum 
$1~lfHll '~~vlJls fl'om genara.tcH~S ;l2. and /13. The ra,tio, expressed 
tft dectbels t of the output voltage of generator 12 (or 13) to 
thAt of 90norator Ul is the intcrmodulation attenuation for the 
u~p~r channels~ Repoatthc above procedure for the lower two 
IdJaccnt chdnnels. with generator ~3 set to the lowest channel. 
lhe SMaller of tho two r,tios is the value.squght. 

' .. 
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5.6 SquelcD 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 squelch control any further. This is 
the threshold squelch position. Increase the output level of 
the signal generator until the measured audio output power is 
within 10 dB Qf 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 squelch sensitivity. 

5.6.2 Squelch Block Test 

Interconnect the receiver and test equipment as shown in 
figure 1. A~just th~ receiver and FM signal generator in 
accordance wlth Sectlon 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). ~epeat the above 

". nt'ocedure \'lith 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.E.3 Squelch A~tack Time Test 

Int~rconnect the receiver and test eqUipment as shown in 
figu~e 5a. With the SPST switch closed, adjust the receiver and 
H1 si.gnal 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. 
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Slowly adjust the squelch control until th~ audio output power 
drops ahru~tly (40 dD or more). Do nnt adJust the squelch 
'~fitrot any further. Adjust the generator output level to 12 
dh iibQ~J(J tlHt I'HJasurau value of the recc'lverfs threshold squelch 
,eb~ttlv1ty voltage. Adjust tho volum~ control for~udio 
output power (itom ~). Adjust the oscl!loscope ver~lcal 
cQntrol, far full acale deflection. AdJust the oscl1loscope 
tr1~9~r c~ntrols to start the,trace upon ~witch closur~. Then 
tl(I~{:ttw ~!Jlr:jl zwit(_h~ and adJust the oscll1oscope hOrlzontal 
!t'W:{~JI' (,.()fitro15 so that the change in audio output level can be 
Cit!iily dlJf;,(~rtfdtwd as a function of time. Op~n and close the 
:"P:/f !ad tc1i iHHl photofjraph tho trace. The t1me be~~/een the , 
stdrt of the oscilloscope trace and the time at WhlCh the BudlO 
l("v(;l NHH .. iHHj IJO p~t~cnnt of audiO' output power (item n) is the 
Yfihw -(or 5quc:lch attack time. 

Hote: th.at rel~Y pull,.,in and drop-out times ~re usually.more 
thMIUflo .. tcnth the squelch attack and release t1n~es: It \,1111 
9nu~rll1y ~e necossary~ thorefore, to weasure the tl~e , 
d1fftrontial between the two sets of contacts shown 1n flgure 
bat and to correct the measu~ed squelch attack aryd release 
tfwb5 accurdingly. Rereove the receiVer aryd F~ s1gn~1 generator 
~HHf tOHlHH!t tho de povicr supply as shown 1n f1gure ob. Co~nect 
tlw rnlay to the vertical input of the oscilloscope and adJust 
t 1m o!.t {. 111 os (,. {J pea sin the pre vi 0 u spa rag rap h . C los e the ~ PST 

f· 

SHi t(;h and fJlwtogrnph the trace. Subtract. the relay ,pull:1 n 
tSNP observed in tho photograph from the t1me d~term1ned 1n 
accordance with the previous paragraph, to obta1n the squelch attack 
t 1h~{' ~ 

5~6.4 Squolch Re1cosc Time Test 

Int~rcDnnQct the receiver and test ~quipment as shown in 
figure &0. Adjust all equipment in accordance with Section 
5.b,3. ifwnc adjust the oscilloscope tl'igger controls to start 
tIH'· truce \'lhen the SPST swi tch is op'ened. Open the swi tch and 
phutnUPiHdltJw display. Tho,time betv!een the st~rt of the 
os.cilloscope tt'uce ~lnd the t,mc at winch the audlo level falls 
to 10 pcn:tHlt (}f the «udic output power (item H) is the value 
of 5(nH~'ch l~t!H:'ase tifUO •. 

lu!J uS t t h n I' {H'I d i ~, 9 as i nth e sec. 0 n d par a 9 rap h 0 f 5. 6 . 3, by 
Suhtrlictintl tht; relay (\rOI?",aut.'timc obsc!'ved in the ~hotogr'Qph 
fl'\~L U~c th.IH det!.H't.itlcdi 1n nccol~dancB ~nth the prev'lOUS 
paPQ~ravh. to ohtaln tho SQuelch release time~ 

, :, .. 
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5.7 Audiofrequency Tests 

5.7.1 Audio Output Power Test, 

. Interconnect the receiver and test equipment as shown in 
f19ure ~ .. Nodulate.the FM signal generator with standard test 
m?dulatlon and set ~t to the ~tandard test frequency. With the 
slgn~l generator adJusted for one millivolt output, set the 
recelver volum~ control to th~ nwximum position. r1easure tlnd 
recor~ the audlo out~ut power. Repeat using plus 10 percent 
and mlnus 10 percent standard power supply voltage. 

5.7.2 Audio Distortion Test 

. Interconnect the receive~ and test eqUipment as Shown in 
flgure~. Modulate the FM s19nal generator with standard test 
modulatlon an~ set the generator to the standard test 
f r e que n cy . ~'h t h tile 9 e n era tor ad jus ted for 0 n e III i 11 i vol t 
output,.adjust the receiver volume control for the audio output 
pow~r (ltem H). r'leasure the audio distortion. Repeat for 
aud10 output powers of (item N) and (item 0), 

5.7.3 Audiofrequency Response Te~t 

. Interconnect the receiver and test equipment as Shown in 
flgUre~. Modulate,the FM signal generator with standard test 
m?dulatl0n and set ~t to the standa~d test frequency. With the 
slgn~l generator adJusted for one ml1livolt output, adjust the 
r~celver volume contro1 to 50 percent of the audio output power 
(ltem 1-1). Do not readJust the volume control for the remainder 
of the measurement. Reduce the generatol~ frequency deviation 
to 1 kllz~ an'd measure the audio output power fOY'I;;odulating 
freqUenCle~ of 0:3, 0.5, 2.0, and 3.0 kHz. Compute the ratiO, 
expressed lndeclbels, of each of these latter power levels to 
the output, po~er at 1.0 kHz. 

5. 7 • 4 A p d i 0 Hum, and No i seT est s 

Interconnect the receiver and test equip~ent as shown in 
figure 6. ~·lodu1ate the FH Signal generator with standard test 
l1l~dulation and set it to the standard test frequency .. Hith the 
slgn~1generator adjusted for one millivolt output, adjust the 
rece1ver.volume CtintrOl for audio output power (item N). Do . 
not readJust the volume control for the'remainder of the 
measurement .. Remov~ the modUlation from the signal generator 
and , mea sur e til e a u d 1 0 h u III and no; s e 0 u t put p 0 VI e r . Com put e the 
rat 1 0, ex pre sse din dec i bel S, 0 f the a u d i 0 0 u t put po \'1 e r (i tern 
M) to the hum and noise output power. This'is the value for 
aUdio hum and noise (unsquelched). 
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Set the squelch control to its maximum squelch position. 
Set the output levol of the generator to zero and measure the 
ludio hum and noiso 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 
(sqUffl chad) < 

16. 
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TABLE 1 

Minimum Performance Requirements for Fixed and Base Station FM Receivers 

Receiver Characteristi£ 

Sensitivity C~aracteristic 

A . SIN ADS ens i t i v i ty , 
B. SINAD Sensitivity Variance 

(Supply Voltage Varied ~lO%) 

Selectivity Characteristics 

C. Modulation Acceptance Bandwidth 
D. Adjacent Channel Selectivity 

and Desensitization 
E. Spurious Response Attenuation 
F. Intermodulation Attenuation 

Squelch Characteristics 

G. Threshold Squelch Sensitivity 
H. Tight Squelch Sensitivity 
I. Threshold Squelch Sensitivity 

Variance (Supply Voltage Varied 
+10%) 

J. Squelch slock 
K. Squelch Attack Time 
L. Squelch Release Time 

Audiofreguency Character~stics 

M. Audio Output Power (Loudspeaker) 
N. Audio Output Power (Earphones) 
O. Audio Output Power (Telephone 

Line) 
P. Audio Output ~ower Variance 

(Supply Voltage Varied ~10%) 
Q. Audio Distortion 
R. Audiofrequency Response 

(Loudspeaker) 
S. Audiofrequency Response 

(Earphones and Telephone Li ne) 
T. Audio Hum and Noise 

U. 
(Unsquelched) 
Audio Hum and Noise (Squelched) 

2S-50 

0.5 llV 
·O.SllV 

+5 kHz 
85 d[3 

95 dB 
70 dB 

0.2 llV 
2.0 llV 
O. 2 II V 

+ 5 kHz 
150 ms 
250 ms 

5 W 
3 m~! 
12 m~1 

• 1 dB 

5% 
·8,+2 

-3,+1 

45 dB 

60 dB 

Minimum Requirement 
Frequency Band (I~Hz) 

dB 

dB 

150-174 

0.5 llV 
0.5 llV 

+5 kHz 
"Er5 dB 

95 dB 
75 dB 

0.3 llV 
3.0 llV 
o . 3 II V 

+5 kHz 
150 ms 
250 ms 

5 W 
3 m\~ 
12 mil) 

• 1 dB 

5% 
-8,+2 

-3,+1 

45 dB 

60 dB 

. 

dB 

dB 

400-512 

0.5 ).tV 
0.5 ).IV 

+5 kHz 
liS d 13 

95 dB 
80 dB 

0.3 llV 
3.0 llV 
o . 3 \l V 

+5 kHz 
Tso inS 
250 illS 

5 l~ 
3 mH 
12 mW 

. 1 dB 

5% 
-8,+2 

-3,+1 

45 dB 

60 dB 

dB 

dB 
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fH n imum Requirement \ Receiver Characteristic Fregucnc~ Band ( i,11l z ) 
! 

25-50 150-174 400-512 I 
\ 

Env1rorymental Characteristics \ 
'-

r e n!.Q,c rat 1I r e Stability 

V . SIHAD Sensitivity 6 dB 6 dB 6 rlB 
H. Hodu1ation Acceptance l3andwidth 20~~ 20% 2C.% 
X • Adjacent Channel Selectivity 12 dB 12 dB 12 dB 

and Desensitization 

z 
0 On:: 
a:: .- -w 
«O~O '-N 
000,,« 0::)-
Z~r-O 0-1 
««~-1 .-« r- 0 (f)Z 
(f) 0« 

y • Tight Squelch Sensitivity 6 dl3 6 dB 6 ·dB 
Z. Threshold Squelch Sensitivity 6 dB 6 dB 6 dB 
AA. AudiO Output Power 6 dB 6 dl3 6 dB 
AB. Audio Hum and Noise 10 dB 10 dB 10 dB 
I\C. Audio Distortion 9% 9 0L 

/0 90
/ {O 

Humfd1t~ Stabi1itl 

1\0. S UIAO Sensitivity 6 dB 6 dR 6 dB 
I\E. Modulation Acceptance Bandwidth 20% 20% 20?f. 
AF. Adjacent Channol Selectivity 

and Desensitization 1 2 dB 12 dB 12 dB 
AG. T'tght Squolch Sensitivity 6 dB 6 dB 6 dB 
AIL Threshold Squelch Sensitivity 6 dB 6 dB 6 dB 
AI. Audio Output Power 3 dD 3 dB 3 dB 

. 
a:: 
~ffir-
-a(f) 
WZW 
~~r-

J\J. Audio Hum and Noise 10 clB 10 dB 10 dB a:: 
AK. Audio Distortion 9% 9% 9% 

• 

\ 

--,n:: 
«~ Z« 
~a:: 
(f)W 
~Z 
l.J..W 

(!) 

r r t~ ____________________________ ~ __________ .·~, ______________________________ ~I 
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Figuro Captions 

1. Block. diagraM for SI?<lAD sensi ti vi ty, modulation acceptance 
bandwidth, squolch sensitivity, squelch block and audio 
distortion mCGlf;Uroments. 

2. Dlock ~iagram for adjacent channel selectivity and 
dcscnnitization measurement. 

3. Dlock diagram for spurious response attenuation measurement. 

4. Block diagram for intermodulation attenuation measurement. 

50.. Block diag-rnm for squelch attack time and squelch release tiI11e 
measurements. 

5b. Block diagram for relay pull-in and drop-out time measuremen'ts. 

G, Block ding-ram for audio output power, audio frequency response 
and aUdio hurn and noise measurements. 
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