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"A~out the.Techno1ogy Ass~ssment Program 

The Technology Assessment Program is sponsored by the Office of Development, 
Testing,~and Dissemination of the National Institute of Justice (NIJ), U.S. 
Department of Justice. The program responds to the mandate of the Justice System 
Improvement Act of 1979, which created NIJ and directed it to encourage research 
and development to improve the criminal justice system and to disseminate the 
results to Federal, State, and local agencies. 

The Technology Assessment Program is an applied research effort that 
determin~s the technological needs of justice system agencies, sets minimum 
performance standards for specific devices, tests commercially available equ'jp
ment against those standards, and disseminates the standards and the test results 
to criminal justice agencies nationwide and internationally. 

The program operates through: 

The Technology Assessment 
nationally recognized criminal 
local agencies, which assesses 
research programs and items to 

Program Advisory Council (TAPAC) ,consisting of 
justice practitioners from Federal, State, and 
technological needs and sets priorities for 
be evaluated and tested. 

The Law Enforcement Standards La~.9rat~ (LESL) at the National Bureau of 
Standards -:Whi ch develops vol unta ry Na ti ona 1 performance standards for comp1 i ance 
testing to ensure that individual items of equipment are suitable for use by 
crimin~l justice agencies. The standards are based upon laboratory testing and 
evaluation of representative samples of each item of eqUipment to determine the 

. 

key attributes, develop test methods, and establ ish minimum performance require
ments for each essential attribute. In addition to the highly technical standards, 
LESL also produces user guides that explain in non-technica? terms the capabilitie~ 
of available equipment. 

The Technology Assessment Program Information Center (TAPIC) operated by the 
International Association of Chiefs of Police (IACP), which supervises a national 
compliance testing program conducted by independent agencies. Th~ standards , 
developed by LESL serve as performance bench marks against \'/hich commercial equip-: '; 
ment is measured. The facilities, personnel, and testing capabilities of the 
independent laboratories are evaluated by LESL prior to testing each item of 
equipment, and LESL helps the Information Center staff review and analyze data. 
Test results are published in Consumer Product Reports designed to help justice 
system procurement officials make informed purchasing decisions. 

All publ ications issued by the National Institute of Justice, including 
those of the Technology Assessment Program, are available from the National' 
Criminal Justice Reference Service (NCJRS), \-'hich serves as a central information 1 
and reference source for the nation I s criminal justice community. For further ! j 

information, or to register with NCJRS, v/rite to the National Institute of'Justicet; 
Natiohal Criminal Justice Reference Service, Washington, DC 20531. ' ! 

Paul Cascarano, Director 
Offic~ of Development~Testing, 

and Dissemination 
National Institute of Justice 
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INTRODUCTION 

The personal FM radio transceiver, at a rapidly incre~sin~ rate, is 
becoming a basic component of every law enforcement.com~unlcatl?ns system. 
The need for this equipment and for more comprehenslve lnforma~lon on 
personal transceivers was highl ighted in two 1976 s~rve~s as the top 
priot'ity needs in the area of 1 aw enforcement commUnl catlons. The surveys, 
"The Police Communications Equipment Survey of 1976", conducted by the Law 
Enforcement Standards Laboratory at the National Bureau of Standards, and 
the "Law Enforcement Equipment Survey" c~nducted.by the I~Cp,.specifically 
i dentifi ed the nee.d for personal transcelVer equl pment gUl dell nes, performance 
standards and comparattve performance data. 

In consideration of the surveys and the additional information received 
through correspondence and personal c~nta~ts with.law enforcement officia1 7 concerned with law enforcement communlcatlons equlpment problems, the IACP s 
Technology Assessment Program Advisory Council (TAPAC) recommended that a 
transceiver testing program be undertaken by the Technology Assessment Program 
Information Center (TAPIC) at the IACP.? 

Upon the availability of funding, tl:e program was i~plement,:d.in 1978. 
Cost factors and the time element necessltated that testlng be llmlted to 
trarisceivers representative of basic models available from manufacturers . 
for use in law enforcement application within the United States .. At the t~me 
of the program implementation in 1978, eight ma~ufacturer~ of radlo C?mmU~l
cations equipment advised that personal transc':lvers meetln~ these crlterla. 
were manufactured by them. From among the baslc mode~s ava~lable, twen~y-slx 
models generally representative of each manufacturer s baslc product llnes, 
were s~lected for the transceiver testing program. 

The advi sory counc il, TAPAC, ado pted the standa rd. "Persona 1 F~ Transcei vers" , 
NILECJ-STD-0209.00 for use in the testing program. ThlS standard lS a law en- . 
forcement equipme'nt standard developed by the Law Enforcement Stan~ards Labo~atory 
(LESL) at the National Bureau of Standards and accep~ed by the.Natlonal Ins~ltute 
of Law Enforcement and Criminal Justice, now the Natlonal Instltute of Justlce, 
United States Department of Justice. The standard consists of performance and 
other requirements together with a detailed description of test methods. 

Equipment which can meet the requirements of the standard is ju~ged to be 
of superior quality and suited to the needs of law enforcement agencles. 

In the use of the test data obtained in this transceiver testing program, 
it is important to note that each transceiver was tested .to th.e performance 
specifications set forth in NILECJ-STD-O~O?OO.and not wlth r:ference to ~he 
manufacturer's specifications or to speclflcatlons set forth ln other avallable 
transceiver standards. The performance specifications of some manufacturer? 
may be more stringent than those set forth.in ~he NILECJ stan~ard whil,: others 
may be l~ss stringent. In some insta~ces lt wlll n~t be pos51ble to dlrectly 
relate the performance data of a partlcular transcelver test:d.to the manu- . 
facturer's specifications because test procedures~ test condltlonS or measurlng 
techniques specified by the manufacturer may be dlfferent from those set forth 
in NILECJ-STD-0209.00. 

Communications equipment most generally is tested to the manufacturer's 
specifications or the specifications of the purchaser. This is a satisfactory 
procedure to evaluate the performance of a particular transceiver, to test for 
quality control purposes, or for compliance with purchaser's specifications. 
However, for development of comparative performance data, all equipment items 
must be tested in precisely the same manner, under the same conditions, and 
to the same performance reqUirements. Testing the twenty-six transceivers in 
accordance with the procedures and performance requirements of NILECJ-STD-
0209.00 accomplished the principal objective of the transceiver testing 
program - development of a bank of objective comparative performance data on 
personal FM transceivers that are available for use in law enforcement commu
nications systems. 

The data compiled is very comprehensive in nature. At least ninety-four 
separate measurements relating to twenty-six performance characteristics of 
each transceiver were made. The data compiled represents transceiver perfor
mance under normal operating conditions,under conditions of high and low voltage, 
vibration and extremes of temperature and humidity. The test data of the twenty
six performance characteristics of each transceiver tested is summarized with 
reference to compliance or non-compliance with the requirements of NILECJ-STD-
0209.00. In addition, the complete test data is presented in tabular form for 
each transceiver tested. The reports of test data, included as an appendix to' 
this report, sets forth each transceiver characteristic, the requit'ement, the 
applicable test condition, the test result, and reference to the applicable 
section of NILECJ-STD-0209.00. Reference to the concise summaries of all 
transceiver test results and the detailed test data reports should enable the 
purchaser of transceiver equipment to evaluate anyone or all of the transceivers 
tested with reference to the particular needs of his communications system and/ 
or enable him to more accurately define and specify personal transceiver 
performance requirements for his communications system. 

Since this testing program was implemented in 1978, the particular trans
ceiver units tested are of late 1977 or early 1978 vintage, and may have since 
undergone specification changes. The prospective equipment purchaser should 
consult the manufacturer in this regard. In fact, several manufacturers have 
introduced entirely new equipment model s which:; it is hoped, can be tested as a 
continuation of thi s program. '. . 
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i METHODOLOGY 

Implementation of the personal FM transceiver testing program began with 
a survey of , communications equipment manufacturers to identify the personal 
FM transceiver models currently in production for law enforcement applications 
in the United States, and the issuance of a Request for Proposal (RFP) to test 
the transceivers. 

Based upon the results of the survey twenty-six transceivers representing 
the basic models produced by eight manufacturers were selected for the program. 
Incl uded among the twenty-six model s were two Type °1, (25-50 mHz), fifteen 
Type II (150-l74-mHz), and nine Type III (400-512 mHz) transceivers. Individual 
units ordered for the program were basic one or two channel units ranging in 
carrier output power from approximately two to six watts. When possible, 
universal type transceivers were obtained to provide the additional input-output 
jacks that would facilitate testing of the units. Also, the transceivers had no 
special sUbsystems such as selective signaling or voice priv~cy, or no such 
systems that could not be disabled or bypassed during compliance testing of the 
transceivers. 

Substantial time and effort were expended in selection of the laboratories 
for the testing program. Based on responses to the IACP's RFP and follow-up 

.visits to the laboratories to further assess their capability to perform the 
desi red testi ng, two contracts were awa rded. Reci pi ents of the contracts we)'e 
Dayton T. Brown, Inc., Bohemia, Long Island, New York, and E-Systems, Melpar 
Division, Falls Church, Virginia. 

As a preliminary phase of the testing program each of the two laboratories 
was required to completely test one each of two identical personal FM transceivers 
in accordance with the procedures and requirements of NILECJ standard. Various 
phases of the testing were monitored by technical representatives of the IACP 
and LESL to follow progress of the testing and resol ve any questions that might 
arise in apPlication of the standard. During the on-the-site visits test 
instruments, environmental chambers, vibration exciters, etc., were inventoried 
and checked for calibration. Satisfactory completion of the initial transceiver 
testing firmly established the ~ualification of each laboratory to proceed with 
testing of the twenty-six transceivers selected for the testing program. 

During the transceiver testing, transceiver-to-test-instrument'interface 
accessories were used when specified by the equipment manufacturer. The 
accessories included items such as adapter cables, battery blocks, external 
power supply adapters, antenna adapters, etc. All batteries were charged in 
chargers specified by the manufacturer for the particular battery supplied with 
the transceiver. 

With one exception noted below, tests were conducted on each transceiver 
in the condition that it was received from the manufacturer. That is, no 
adjustments were made to the transceiver before or during the testing. It 
is recognized that some performance characteristics of a transceiver can be' 
changed by internal adjustments; however, it was not within the scope of this 
testing program to "peak" each transcei ver for optimum performance of any 
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charac~erisitc or to asc.ertain the ca . 
exceptl0~ was made. In the event of ~~~pf:t~o~~~fmpllance performance. One 
the testlng laboratory was authorized to return th ure of a ~ransceiver component, 
facturer or to a manufacturer'c a th . d . e transcelver to the manu-
that.testi~g of the transceive; c~Ul~r~!eco~e~~~ce facility for repair in order 
repalr dUrlng the transceiver te t' p ed. Occurrences of transceiver 

s lng program are noted in the test reports. 



THE STANDARD 

" Testing of the transceivers in this program was conducted, except as 
noted below, in accordance with the procedures in the standard NILECJ-STD
?209.00, December 1978, captioned "Personal FM Transceivers". This standard 
lS a law enforcement equipment standard developed by the Law Enforcement 
Standards ~aboratory (LESL) at the National Bureau of Standards and adopted 
by t~e Natlonal I~stitute of Law Enforcement and Criminal Justice (now the 
Instltute of Justlce, United States Department of Justice). 

. !h: standard doc~me~t consists of performance requirements together with 
deflnltlons and descnptlons of test methods. It is indicated in the foreword 
of the standard that equipment which can meet the requirements of the standard 
is of superior quality and is suited for the needs of law enforcement agencies. 
The transmltterperformance requirements of the standard meet or exceed those 
specified in the Rules and Regulations of the Federal Communications Commission. 

The IACP Technology Assessment Program Advisory Council (TAPAC) recommended 
that three exceptions to the standard be made in its application of this equip
ment testing program. The exceptions were made as follows: 1) the Audio Output 
Power (Earphones) Test.was not performed; 2) the Shock Test (drop test) was not 
performed; 3) the testlng sequence specified in the standard was reversed to 
require testing of the transceivers first under normal (ambient) conditions 
followed by testing under environmental conditions of vibration and extremes of 
temperature and humidity. 

. It is i~portant to note th~t general differences as well as specific 
dl fferences 1 n personal transcel ver performance re,Q.I,li rements exi st between 
NILECJ-STD-0209.00 and other available transceiver standards such as the 
Electronic Industries Association (ErA) standard RS-316-B which sets forth 
minimum standards for portable/personal radio transmitters and receivers. The 
principal general difference is the manner of specifying and testing various 
transceiver charact:ristics f~r co~pl iance. The ErA standard RS-316-B provides 
generally for compllance testln~ wlth respect to the manufacturers specifications, 
whereas NILECJ-STD-0209.00 requlres that compliance testing be conducted with 
respect to the minimum performance requirements specified in the NILECJ standard. 
Additionally, specific differences exist between the NILECJ standard and other 
standar~s in some test procedures, test conditions and performance requirements. 
These wlll be commented upon, as applicable, in the section, Application Notes 
and Comments on Test Data. 

.-

-TEST RESULTS 

The appendix to this report contains the detailed test data obtained 
in the measurement of twenty-six FM personal transceiver characteristics 
under normal operating conditions, and as applicable, under conditions of 
high and low voltage, vib(ation, an~ extremes of temperature and humidity. 
The test data reports set forth each transceiver characteristic, the performance 
requirement, the applicable test condition, the test result and reference to the 
applicable section of NILECJ-STD-0209.00. An asterisk (*) beside a test result 
indicates the test value did not meet the minimum requirement of the NILECJ 
standard. Where app1~cable explanatory notes accompany the test data reports . 

The test reports are filed in the appendix in numerical order by IACP 
identification number. 

The voluminous data contained in the test reports has been summarized in 
Tables 1, 2, 3 and 4, to facilitate use of the data resulting from the transceiver 
testi ng program. Ta b 1 es 1, 2 and 3 show noncompl i ances of each transcei ver with 
reference to the fourteen principal characteristics of receivers and the twelve 
principal characteristics relating to transmitters. The tables indicate only 
that noncompliance occurred under ambient (A) test conditions, under test 
conditions of environmental (E) extremes, or under both test conditions. The 
transceiver units in Tables 1,2 and 3 are listed alphabetically by manufacturer 
and sequenced by IACP identification number. 

Table 1 contains the summary of test results of two Type I (25-50 mHz) 
transceivers tested showing noncompliance with requirements of the NILECJ 
standard~ under ambient test conditions (A) and under conditions of environ
mental (E) extremes. (For purposes of statistical summaries measurements 
made at prescribed high and low voltages are included with the environmental 
test results.) 

Table 2 is a similar table containing the summary of test resuits of 
fifteen Type II (150-174 mHz) transceivers tested. 

Table 3 is a similar table containing the summary of test results of nine 
Type III (450-512 mHz) transceivers tested. 

Table 4 contains an overali;~ statistical compilation of the FM transceiver 
test results showing noncompliahc~ totals by individual test requirement and by 
the total number of transceiver units. The data is compiled separately for 
test results under ambient conditions (A), environmental conditions (E) and by 
overall total for each of Types J" II and III. 

Reference to Table 4 will enable one to readily determine the areas of 
generally excellent performance among the twenty-six transceivers tested as 
well as those areas of substantial noncompliance with requirements of the 
standard. Reference to the appendix and Table 4 will enable one to readily 
compare the performance of anyone transceiver tested to the overall group 
performance or to. the performance of other transceivers of the same type. 
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In the way of explanation, the number in columns headed A, E and T 
represent the total number of transceiver units which were not in compl iance 
with the requirements of a particular transcaiver characteristic. The totals 
for each characteristic are not always directly additive since a transceiver 
may fail to meet a particular requirement und~r.ambient test conditions an? 
also under test conditions of extremes of humldlty and temperature. In thlS, 
situation a transceiver is recorded only once as not being in compliance for 
that transceiver characteristic. Similarly, the total number of tr~nsceiver 
units not in compliance under an environmental condition may not total the 
same as the number of individual noncompliance tes~s recorded. As an examp~e, 
both situations are noted for Adjacent Channel Selectivity, Type II transcelvers. 
Three transceivers failed to meet the standard requirement under ambient test 
conditions and five were not in compliance under environmental test conditions. 
However the total number of transceiver units not meeting the Adjacent Channel 
Selecti~ity requirements is only six since some of the ~a~e units were not in 
compliance both under normal (ambient) temperat~re condlt,on~ and also ~nder 
environmental test conditions. Likewise. theelght noncompllances notea under 
environmental test conditions involve a total of only five transceiver units. 

TABLE 1 

TRANSCEIVER COMPLIANCE SUMMARY 

Type I 25-50 mHz 
(Requirements Sepcified in NILECJ-STD-0209.00) 

A = Ambient Temperature Test Conditions 
E = Environmental Test Conditions 

- = No Environmental Test Required 
X = Requirement Of The Standard Was Not Met 

RECEIVER REQUIREMENTS 

SINAD Sensitivity 

Selectivity 
Usable Bandwidth 
Adjacent Channel Selectivity 
Spurious Response Attenuation 
Intermodulation Attenuation 

Squel c,P-:? 
Threshold Squelch Sensitivity 
Tight Squelch Sensitivity 
Squel ch Block 
Squelch Attack Time 
Squelch Release Time 

Audio Frequency 
Audio Output Power-Speaker 
Audio Distortion-Speaker 
Audio Frequency Response-Speaker 
Audio Hum and Noise-Unsquelched 

-Squelched 

TRANSMITTER REQUIREMENTS 

RF Ca rri er 
Carrier Output Power 
Ca rri er Frequency Tolerance 
AM Hum and Noise 
Carrier Attack Time 

Audio Frequency Modulation 
Audio Frequency Harmonic Distortion 
FM Hum and Noise Level 
Audio frequency Response 
Frequ~ncy Deviation 
Modulation Limiting 

Electromagnetic Compatibility 
Radiated Spurious Emissions 
Sideband Spectrum Separation-10kHz 

-20kHz 
:,; 

Antenna 
Radiation Efficiency 

1 -1 

GE REPCO 
2234 2192 
A E A E 

X 

X 
X 
- -

X - -

X X 
X 

X - -
- -
- -

X 
X 
- X -
X 
X 

X X 
X 

; X X 

- -
- -

X 
X X X X 
X - X -
X - -

- -

- -
- -
- -

, 

IN/A - NLA -
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TABLE 2 

TRANSCEIVER COMPLIANCE SUMMARY 

Type II 150-174 mHz 
(Requirements Specified in NILECJ-STD-0209.0D) 

- = No Environmental Test Required A = Ambient Temperature Test Conditions 
E = Environmental Test Conditions X = Requirement Of The Standard Was Not Met 
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RECEIVER REQUIREMENTS 
SINAD Sensitivity, 

Selectivity 
Usable Bandwidth 
Adjacent Channel Selectivity 
.Spurious Response Attenuation 
Intermodulation Attenuation 

Squelch , 
Threshold Squelch Sensitivity 
Tight Squelch Sensitivity 
Squel ch Block 
Squelch Attack Time 
Squel ch Rel ease Time 

Audio Frequency 
Audio Output Power-Speaker 
Audio Di storition-Speaker 
Audio r-requency Response-Speaker 
Audio Hum and Noise-Unsquelched 

-Squelched 

TRANSMITTER REQUIREMENTS 

RF Carrier 
Carrier Output Power 
~rrier Frequency Tolerance 
AM Hum and Noise 
Carrier Attack Time 

Audio Frequency Modulation 
Audio Frequency Harmonic Distortion 
FM Hum and Noise Level 
Audio Frequency Respon,se 
Frequency Deviation 
Modulation Limiting 

Electromagnetic Compatibility 
Radiated Spurious Emissions 
Sideband Spectrum Separation-10kHz 

-20kH~ 

Antenna 
Radiation Efficiency 

'.'/ 

GE GE IEC lEC Motorola Motorola Motorola RCA Regency Regency 
2231 2233 2186 2187 2213 2224 2226 2207 2180 2181 
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~ TABLE 3 

TRANSCEIVER COMPLIANCE SUMMARY 

Type III 400-512 mHz 
(Requirements Specified in NILECJ-STD-0209.00) 

A = Ambient Temperature Test Conditions 
~ = Environmental Test Conditions 

- = No Environmental Test Required 
X = Requirement Of The Standard Was Not Met 

~ECEIVER REQUIREMENTS 

SINAD Sensitivity 

Selectivity 
Usable Bandwidth 
Adjacent Channel Selectivity 
Spurious Response Attenuation 
Intermodulation,Attenuation 

Squelch 
Threshold Squelch Sensitivity 
Tight Squelch Sensitivity 

, Squelch Block. 
Squelch Attack Time 
Squelch Release Time 

Audio Frequency 
Audio Output Power-Speaker 
Audio Distortion-Speaker 
Audio Frequency Response-Speaker 
Audio I;lum and NOise,-Unsquelched 

-Squelched 

TRANSMITTER REQUIREMENTS 

RF Carrier 
Carrier Output Power 
Carrier Frequency Tol erance 
AM Hum and Noise 
Carrier Attack Tire 

Audio Frequency Modulation 
Audio Frequency Harmonic Distortion 
FM Hum and Noise Level 
Audio Frequency Response 
Frequency Deviation 
Modulation Limiting 

Electromagnetic Compatibility 
Radiated Spurious Emi 5siol1s 
Sideband Spectrum Separation-10kHz 

-20kHz 

Antenna 
Radiation Efficiency 
Power Test Degradation 
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Tab1 e 4 

NONCOMPLIANCE STATISTICAL SUMMARY 

Transceiver Type 

Quantity Tested 

TRANSCEIVER CHARACTERISTIC 

RECEIVER SENSITIVITY 

SINAD Sensitivity 
SINAD Sensitivity Variance -

Voltage +10% 
-20% 

Temperature -30°C 
+60oC 

Humidity 50°C, 90% RH 

RECEIVER SELECTIVITY 

Usable Bandwidth 
Usable Bandwidth Variance -

Temperature -30°C 
,.' +60oC 

Humidity 50oC, 90% RH 
Adjacent Channel Selectivity 
Adjacent Channe1 Selectivity 
Variance -

Temperature -30°C 
+60oC 

Humidity 50°C, 90% RH 
Spurious Response Attenuation 
rntermodu1 ation Attenuation 

RECEIVER SQUELCH 

Threshold Squelch Sensitivity 
Threshold Squelch Variance -

Voltage +10% 
-20% 

Temperature -30°C 
+60oC 

Humidity 50°C, 90% RH 
Tight Squelch Sensitivity 
Tight Squelch Variance -

Temperature -30°C 
+60oC 

Humidity~OOC, 90% RH 
Squelch Block 

,,' Squel ch Attack Time 
Squelch Release Time 

I 

2 

A E T 

0 1 1 

1 

0 1 1 

1 

0 1 1 

1 

0 - 0 
1 - 1 

0 2 2 

1 

1 
0 1 1 

1 

1 - 1 
0 0 -
0 - 0 

II 

" 1 5 

A E T A 

0 6 6 0 

4 

2 

~ .~ c2 JL. 
1 
4 
4 

3 5 6 ~ 

3 
2 
3 

6 - 6 6 
4 - 4 0 

" 

0 6 6 0 

2 
1 
4 

0 5 5 0 

2 
1 
5 

1 - 1 2 
0 - 0 0': 
3 - 3 1 

4-1 

III 

9 

E T 

0 0 

2 c-1-
2 

cJ_ -.l 

1 

- 6 
- 0 

1 1 

1 

1 1 

1 

- 2 
- 0 
- 1 

Total 

26 

A E T 

0 7 7 

4 
1 

2 

0 8 8 

4 
4 
4 

3 7 8 

5 
2 
3 

2 - 12 
5 - 5 

0 9 9 

4 
1 
5 

0 7 7 

4" 
1 
5 

4 - 4 
0 - a 
4 - 4 

RECEIVER AUDIO FREQUENCY 

Audio Output Power 
(loudspeaker) 

Audio Output Power Variance -
Voltage +10% 

-20% 
Temperature -30°C 

, +60oC 
Humidity 50°C, 90% RH 

Audio Distortion (loudspeaker) 
Temperature -30°C 

+60oC 
Humidity 50°C, 90% RH 

Audio Frequency Response -
(loudspeaker) 

300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 

Audio Hum and Noise 
Unsque1ched 
Squelched 

Audia Hu~ and Noise Variance 
Unsquelched 

Temperature -30°C 
+60oC 

Humidity 50°C, 90% RH 
Squelched 

Temperature -30°C 
+60oC 

Humidity 50°C, 90% RH 

TRANSMITTER RF CARRIER 

Carrier Output Power 
Relation to Rated Output 

Carrier Output Power Varian~e 
Voltage +10% 

-10% 
-20% 

Temperature -30°C 
+60oC 

Humidity 50°C, 90% RH 
Carrier Frequency Tolerance 
Carrier Frequency Stability -

Voltage +15%, 
-15% 

Temperature ~30oC 
+60oC 

Humidity 50°C, 90% RH 
Vibration 

AM Hum and Noise Level 
Carrier Attack Time 

Type I Type I I Type I II Tota 1 

A T "1 A I:. L A E 1 A E T 

0 1 1 0 3 3 0 1 1 0 5 5 

1 1 2 
1 1 
3 3 

0 1 1 5 4 7 0 1 1 5 6 9 
1 1 2 

2 2 
3 3 

1 - 1 8 - 8 2 - 2 11 - 11 
1 - 1 6 - 6 . - 7 - 7 

- 1 - 1 1 - 1 
- - - - - - - - - - - -

- 1 - 1 - 1 - 1 
1 - 1 4 - 4 - 5 - 5 

0 1 1 0 3 3 0 1 1 0 5 5 
0 1 J 0 5 5 1 1 1 1 7 7 

1 1 1 3 

2 2 

1 1 1 3 

4 4 

2 2 2 7 4 7 2 1 3 11 7 12 

1 1 
2 2 
2 2 

1 3 4 
1 ' 2 1 4 

3 1 4 
0 1 1 0 7 7 0 5 5 0 13 13 

1 1 
1 4 2 7 
1 3 2 6 

2 3 5 
1 3 1 5 

0 -
" 

0 0 - 0 0 - 0 0 - 0 
0 - 0 0 - 0 0 - 0 0 - 0 

4-2 



TRANSMITTER AUDIO FREQUENCY 
MODULATION 

Audio Frequency Harmonic 
Distortion 0 

Temperature Stability -30 C 
+600 C 

FM Hum and 
FM Hum and 

Noi se Level 
No i se Sta bi 1 i ty 
Temperature -300 C 

+600 C 
Humidity 500 C, '90% RH 
Vi bra tion 

Audio Frequency Response 
300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
3000 Hz 

Frequency Deviation 
Modulation Limiting 

300 Hz 
500 Hz 

'. 1000 Hz 
2000 Hz 
2500 Hz 
3000 Hz 

TRANSMITTER ELECTROMAGNETIC 
COMPATIBILITY 

Radiated Spurious Emissions 
Sideband Spectrum -

±10 kHz Freq. Separation 
±20 kHz Freq. Separation 

ANTENNA 

Radiation Efficiency 
Power Test Degradation 

BATTERY (NI-CAD) 

Service Life: 20 to 300 C 
-30oC 
+600 C 

Type I 

A E T 

0 1 1 
1 
1 

2 2 2 

2 
2 

1 
2 - 2 
2 - 2 
2 - 2 

-
2 - 2 
2 - 2 
1 - 1 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 
0 - 0 

0 - a 
0 - 0 
0 - 0 
0 - 0 

N/ A - N/A 
0 - 0 

2 2 , 

1 

4-3 

Type II 

A E T 

4 3 6 
2 
1 

6 6 9 

3 
1 
2 
2 

11 11 
10 10 
4 4 

6 6 
9 9 
6 6 
5 5 
3 3 
4 4 
3 3 
0 0 
1 1 
0 0 

1 

1 

4 4 
0 0 

14 14 
12 
12 

.;"" 
'"-/ 

Type II I 

A E T 

2 1 2 
1 

3 5 5 

4 
4 
5 
2 

6 6 
6 6 
4 4 

3 3 
3 3 
1 1 
4 4 
4 4 
1 1 
0 - 0 
0 0 
0 - 0 
0 - 0 

0-0 
4 4 
2 2 
2 2 

3 - 3 
0 - 0 

8 8 
8 
7 

Total 

A E T 

6 5 9 
4 
2 

11 13 1 6 

9 
7 
7 
5 

19 - 1 9 
8 - 18 

10 - 10 
-

11 - 11 
14 - 14 
8 - 8 
9 - 9 
7 - 7 
5 - 5 
3 - 3 
0 - 0 
1 - 1 
0 - 0 

1 - 1 
5 - 5 
3 - 3 
3 - 3 

7 - 7 
0 - 0 

24 24 
21 
20 

-

APPLICATION NOTES AND COMMENTS ON TEST DATA 

Receiver Sensitivity 

Receiver sensitivity is universally regarded as one of the more important 
criterion of radio receiver performance. Several definitions of sensitivity 
and methods of receiver sensitivity measurement are in general usage in the 
communications industry. The applicable sensitivity measurement in NILECJ
STD-0209.00 is "SINAD Sensitivity", technically defined as the minimum 
modulated RF signal input level required to produce a specified signal plus 
noise plus distortion to noise plus distortion ratio at a specified audio 
output power level. The NILECJ standard specifies that measurements be made 
at a 12 dB SINAD ratio with an audio output power reference of 500 milliwatts. 
Measurement made in this manner indicates the "Usable Sensitivity" of the 
transceiver. 

The NILECJ standard specifies a measurement method varying slightly from 
that in EIA RS-204, (Electronic Industries Association) standard, by stipulating 
that the sensitivity measurement shall be made with reference to an output power 
of 500 milliwatts rather than to each receiver's rated audio power output as in 
EIA RS-204. The procedure specified in the NILECJ standard provides comparative 
performance data since all transceiver sensitivity measurement~ are made with 
reference to the same minimum acceptable audio output power of ~OO milliwatts. 

The SINAD sensitivity specified by most transceiver manufacturers is well 
below the 0.5 microvolt set as a maximum value in the NILECJ standard. All 
of the transceivers tested met the sensitivity requirement under normal test 
conditions. However, seven did not meet requirements under environmental test 
conditions. Of the seven transceivers, four failed to meet the sensitivity 
requirement at a voltage 20% below nominal battery voltage. One failed to 
produce the required 500 milliwatts of audio output power; one failed to 
produce the 12 dB SINAD ratio; and the microvolt sensitivity of two was in 
excess of the specified maximum allowable. Three transceivers tested under 
extremes of temperature and humidity either produced no audio output or failed 
to produce the 500 milliwatts minimum output required. 

In making decisions with reference to FM receiver sensitivity specifications 
or requirements, two points are worthy of consideration by the equipment purchaser, 
1) If the ~ransceiver is to be used in a geographical area where it will not be 
subjected to extremes of temperature or humidity, 1 esser performance requi-ements 
might be specified for the environmental tests depending upon the conditions 
applicable the specific equipment user. 2) Sensitivity, in general terms, is 
an indication of the ability of a receiver to respond properly to weak RF signals. 
In rural areas where extended range from a transmitter is often required good 
sensitivity is a necessary requirement. However, in an urban environment 
congested with interferin9 signals and man-made radio frequency noises receiver 
sens i ti vity becomes 1 ess important since the full receiver sensitivity may not 
be usable~ecause of the interfering radio frequency noises. 

\ ' 
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Selectivity is the extent to which a receiver is capable of differ
entiating between the desired signal and signals at other frequencies. Four 
characterisitcs -- Usable Bandwidth, Adjacent Channel Selectivity, Spurious 
Response Attenuation, and Intermodul atioTi Attenuation - are measured to 
determine the overall quality of receiver's selectivity. Of the twenty-six 
transceivers tested, twenty did not comply with all four of the selectivity 
test requirements of the NIlECJ standard. As will be noted, the selectivity 
requirements of NILECJ-STD-0209.00 are somewhat more stringent than those of 
ErA Standard RS-3l6-B which ai so sets forth minimum performance standards for 
persona 1 FM transcei vers. -

The transceivers were in 100 percent compliance with the Usable Bandwidth 
requirement under ambient test conditons. However eight (39%) did not meet 
the requirement under either high temperature or high humidity test conditions. 
Under these test conditions three transceivers ceased functioning, but recovered 
operation under ambient temperature conditions. ' , 

NILECJ-STD-0209.00 requires a minimum Adjacent Channel Selectivity 
Attenuation or 60 dB for transceiver Types I and II and 70 dB for Type III. 
EIA RS-3l6-B requires 50 dB attenuation, except that 40 dB is acceptable if 
protective ~lerting circuits are used in the transceiver. Eight (31%) of the 
transceivers did not meet the more stringent requirements of the NILECJ 
stan~ard, three under ambient test conditions, plus five additional under 
environmental test conditions. 

Compliance with Spurious Response Attenuation requirement was least 
satisfactory, with twelve transceivers (46%) failing to meet this minimum 
performance requirement. (Spurious Response is the output of a receiver 
caused by signals at a frequency other than that to which the receiver is 
tuned.) Again, the more stringent requirement of the NILECJ standard is 
noted. The Spurious Response Attenuation requirement is 30 dB tn RS-3l6-B 
versus 70 dB for Type I transcei vers and 60 dB for transcei ver Types II and 
III in the NILECJ standard. 

The Intermodulation Attenuation requirement in RS-316-B is 40 dB as 
compared to the 60 and 70 dB requirements of NILECJ-STD-0209.00. It is 
noted, however, tha tall of the Type II I transcei vers tested met the more 
stringent Intermodulation Attenuation requirements of the NILECJ standard, 
as did twelve (71%) of the total transceivers of Types I and II. 

Receiver Squelch 

A receiver squelch circuit functions to prevent a receiver from producing 
audio output power in the absence of a radio frequency input signal. All 
transceivers tested were in compliance with Threshold and Ti ~~t Squelch 
Sensitivity requirements under ambient test conditions. 

Four transceivers did not meet the Threshold Squelch requirement under 
environmental test condition of -300 C, and five were not in compliance under 
humidity conditions of 500 C and 90% relative humidit6. One transceiver was 
not in compliance when tested at a temperature of 60 C. Seven transceivers 
diq not meet Tight Squelch requirements under environmental test conditions. 
As with Threshold Squelch, the ~roblem areas were at low temperature and at 
high humidity. 

Receiver Audio Frequency 

Four receiver characterisitcs each affecting the quality of the voice 
frequencies reproduced by a transceiver are measured in the NILECJ standard. 
They are Audio Output Power, Audio Distortion, Audio Frequency Response, and 
Audio Hum and Noise. 

All transceivers tested met the required minimum Audio Output Power of 
500 ~illiwatts under ambient test conditions, and also when tested at voltages 
vary:n~ +10% and -20% from nominal operating voltage of the transceiver. Under 
condltlons of environmental extremes five units failed to meet requirements of 
t~e standard, three of the five not meeting the performance requirement under 
hlgh humidity test conditions. 

Under requirements of the NILECJ'standard, Audio Distortion, measured 
at 500 mi11iwatts output power of the receiver, may not be more than 10% with 
reference to the input signal. Twenty-one of the twenty-six transceivers met 
this requirement under ambient test conditions. The five units which d~1 not 
meet this requirement were all Type II transceivers. Four additional Jnlits 
did not meet the requirement under conditions of environmental extremes~ 

The Audio Frequency Response denotes the degree of closeness to which 
the audio output of a receiver follows a 6 dB/octave de-emphasis curve with 
constant frequency deviation over a given continuous frequency range. 
(EIA RS-3l6~B). The frequency range stiputated by both the NILECJ standard 
and ErA standard RS-3l6-B is 300 to 3000 Hz. Both standards specify that the 
frequency response shall not vary from the standard de-emphasis CU1~ve more 
than +2, -10 dB with 1000 Hz used as the reference frequency. This is also 
the specification specified by transceiver manufacturers. Only fifteen (58%) 
of the twenty-six transceivers tested met this requirement. The problem areas 
were at 300 Hz where the audio frequency output power of seven units was not 
within the allowable +2, 10 dB tolerance, and at 3000 Hz where five units did 
not test within the allowable tolerance. Noncompliance was most promin~nt 
among Type II transceivers .. , which accounted for 8 of 11 (73%) of the non
compliances. 

.Audio Hum and Noise is the audio frequency power measured at the output 
termlnals of a receiver having an unmodulated radio frequency signal input. 
All transceivers met the audio hum and noise attenuation under ambient test 
conditions with receiver unsquelched, and 25 met the requirement with the 
receiver squelched. Under extremes of temperature and humidity, five 
transceivers did not meet the requirements unsquelched and seven did not 
comply with the requirements under the squelched test condition. 

In overall summary of the Receiver Audio Frequency tests, nine (35%) of 
the units tested met all requirements of the four characteristics. The 
principal problem area was Audio Frequency Response, pal~qcularly at 30'0 Hz. 

Some equ i pment manu facturers, commenti ng on the results of thi s transcei ver 
testing program, have indicated that the low frequencies are deliberately 
attenuated in some equi pment to improve rejection of CTeSS (Continuous Tone 
Coded Squelch System). This attenuation, in the r~ceiver and/or the transmitter 
they believe, results in no observable degradation of voice intelligence. ' 
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Transmitter RF Carrier 

Transmitter RF Carrier parameters are established by the Feder~l. 
Communications Commission (FCC). The performance requirements spec1f1ed . 
in NILECJ-STD-0209.00 meet or exceed those given in the Rules and Regulat10ns 
of the FCC. 

Transmitter RF carrier characteristics of major concern are Carrier 
Output Power and Carri er Frequency Tol erance. Transmi tters in 19 (73%) of 
the transceivers tested were not in full compliance with the requirements 
specified in the NILECJ standard for these two characteristics. 

The Carrier Output Power of 12 (46%) of the tran~mitters tested was not 
within the tolerances allowed by the NILECJ standard. 8e~e~ of the.12 
transmitters were not in compliance under normal test cond~t~ons. SlX ~f 
the 11 transmitters also were not in com~iance under cond1t1ons of enV1ron
menta 1 extremes. One un it met the transmi tter requl~ rements at ambi ent 
test conditions but not at the +60oC environmentall\test condition. Twenty
four (92%) of the transceivers maintained Carrier O\\t~ut Power w~thin allowed 
tolerance at operating voltages 10% and 20% below nO~lnal operat1ng voltage. 

\:'; 

The comments with reference to Carrier.Output.Power measuremen~s which 
follow may be of assistance to the prospect1ve eqUlpment purchaser 1n making 
his evaluation of the test results. 

NILECJ-STD-0209.00 specifies that the measured Carrier Output Power 
shall be within -0.3 dB, +1 dB of the manufacturer's rated (nominal) ~ower 
of the transmitter. Rules and Regulations of the FCC state that Carr1er 
Output Power shall not exceed by 20% the manufacturer:s rat:d power. ~he 
EIA standard RS-316-B specifies that the manufacturer s rat1ng of Carr1er 
Output Power shall not be higher than that measured. 

Recapitulating the test results in accordance.with the requirements 
stated above results in the following: All transm1tters tested under 
standard test conditions were in compl iance with FCC regulations e,xcep~ 
one which tested 73% above the manufacturer's Carrier Output Power rat1ng. 
Fifteen of the transmitters tested under standard test conditions were not 
in compliance with requireme{ts of the EIA Standard RS-3l6-B ,since the 
measured Carrier Output Power~was less than the manufacturer s rated outp~t 
power. Of these fifteen transceivers, five me:t the NILECJ standard requlre
ment since the Carrier Output Power measured d1d not fall below the -0.3 dB 
of nominal power allowed by the NILECJ standard. Note should also be made 
of the fact that the method of measurement of Trans~itter Carrier Output 
power maya ffect the measured val ue. Transmi tter p'o\'Jer me~suremen~s made 
at the transmitter output terminals (FCC approved meth~d) 1n man~ 1nstances 
will measure higher than that measured at the antenna 1nput term1nal because 
of impedance losses in the antenna circuit. 

,- ., 

The 26 transceivers tested 100% in compliance with Carrier Frequency 
Tol erance 'requirements under normal test conditions and at operating vo~ tages 
15% above and belo\'1 the nominal operating voltage. However, 13 (50%) d1d n~t. 
meet the requirements specified by the NILECJ standard for tests under cond1t1ons 
of environmental extremes. 

~f1 
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Of particular note are the five transceivers that did not meet the 
frequency stability vibration f·equirement. The vibration test specified 
in the NILECJ standard is more stringent than that required, for instance, 
by EIA RS-316-B, in that it requires that the stability measurements be 
made during the vibration cycle, not after completion of the vibration 
cycle. Stability of the carrier frequency of five transceivers was within 
allowable limits after completion of the required vibration cycles but not 
during the vibration cycle. This would indicate that the transceiver 
performance would, in all probability, not be affected by carrying the 
transceiver on the body of a person, but that performance could be affected 
if the transceiver were mounted in a vehicle where it would be subjected 
to vehicle vibration. 

Transmitter Audio Frequency Modulation 

Five measurements made indicate the overall quality of the audio 
frequency modulation of the transceiver transmitter. They are Audio 
Frequency Harmonic Distortion, FM Hum and Noise, Audio Frequency.Response, 
Frequency Deviation, and Modulation Limiting. Taken Collectively, the 
~est ~esults indicate that the transceiver performance was least satisfactory 
1n th1S general performance area. Only one of 26 transceivers tested met all 
performance requirements of the five tests. One additional transceiver showed 
good compliance, with only one measurement failing by a small margin to meet 
the requirement of the standard. 

Audio Frequency Harmonic Distortion is the change in the harmonic content 
of the input signal as the result of passing through the transmitter circuits. 
The distortion of nine (35%) of the transmitters tested exceeded the 5% 
distortion allowed by the NILECJ standard. This requirement is more stringent 
than that of the EIA-316-B standard which allows an audio frequency distortion 
of 10%. 

FM Hum and Noise is a measure of the rrequency modulation present on an 
unmodulated carrier. Sixteen (62%) of the transmitters did not exhibit an 
attenuation of 40 dB or more as required by the standard. Eleven (42%) of the 
noncompliances resulted from tests under normal test conditions and five 
addition~l from tests under conditions of environmental extremes. 

Transmitter Audio Frequency Response is the degree of precision with 
which a transmitter responds to a designated audio frequency level. The 
generally accepted requirement, as specified in the NILECJ standard, the 
EIA-RS-316-B standard and others is that the a~dio frequency response shall 
not vary more than +1, -3 dB from a true 6 dB per octave pre-emphasis 
characteristic from 0.3 to 3 kHz as referred to the 1 kHz levei, with the 
exception that a 6 dB per octave roll-off from 2.5 to 3 kHz may be present. 
In Section 5.~.2.3 of the FM T~ansceiver Test Data report, this requirement 
is set forth in numerical values for ease of comparing the test results 
to the required performance values. 

• Failure to comply with Audio Frequency Response requirement was the 
single most frequent shortcoming of all transceiver characteristics tested. 
Nineteen (73%) of the transceivers did not meet the requirement at the 300 Hz 
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test point, eighteen (69%) at the 500 Hz test point, 11 (42%) at the 2500 Hz 
test point, 14 (54%) at the 3000 Hz test point. The c1~seness with wh~ch the 
transmitter Audio Frequency Response follows the prescrlbed pre-emphasls 
curve bears directly on the quality of the audio signal reproduced by the 
radio reCeiver. 

Two points should be taken into consideration in evaluation of the 
Audio Frequency Response Test Data. 

As has been mentioned previously, some transceiver manufacturers have 
advised that the lower audio frequencies are deliberately attenuated in some 
items of equipment to improve the performance of CTCSS (Continuous Tone Coded 
Squelch System) designed to operate at the lower end of the voice frequency 
range. Although none of the transceivers tested was equipped with CTCSS o~ 
other private line options the transceivers are adaptable to the use of thlS 
optional equipment. 

Additionally, transmitters may be engineered so that the microphone element 
with which the transmitter is used is depended upon to provide all or part of 
the audio pre-emphasis. In testing of transmitters of this design, microphone 
s imul ators as s peei fi ed by the equi pment manufacturer, must be used to obta i n 
accurate Transmitter Audio Frequency Response. Tests were made without microphone 
simulators, in some instances where the need for simulators was not specified in 
equi pment manuals suppl i ed vlith the transceivers tested. Manufacture.rs I commen'4s 
in this respect are included with the notes to the test data reports. 

Frequency Deviation of the types of transceivers tested is limited to a 
maximum of 5 kHz by Rules and Regulations of the FCC. The NILECJ standard 
stipulates that the deviation shall be within 5% of ~.75 kHz, which means the 
deviation must fall within the range of 4.5125 to 4.9875 kHz. The reason for 
this requirement is to set a lower limit o~ frequency deviation, it being noted 
that other factors being equal the greater the modulation (without exceeding 
the 5 kHz maximum) the better the quality of the transmitted signal. 

Eight (31%) of the transceivers did not meet the NILECJ requirement of these, 
the frequency deviation of six was below the specified 4.5125 kHz minimum. 

Nine (35%) of the transmitters produced modulation in excess of the 5 kHz 
maximum allowed by the FCC. 

Both FreqMency Deviation and Modulation Limiting are adjustable in the 
transceivers, hO'r'Jever, the transceivers were tested as received and no effort 
\'/as made to determ-i ne whether or rwt the Frequency Deviation and Modul ation 
Limiting coul d be adjusted to bring performance within requirements of the 
NILECJ standard, or regulations of the FCC. 

Antenna 

.Radiation Efficiency of an antenna is the ratio of the eff~ctive radiated 
power of a transmitter-antenna system to the transmitter output power as 
measured into a 50 ohm load. The standard does not require ~n antenna Radiation 
Efficiency test, for Type I transceivers. The acceptable Radiation_Effic~ency 
for Type 1.1 transceivers is 20% and for Type III 50%. Four of 15 (27%) of the 

.-

Type II transceivers did not meet this requirement and three of nine (33%) 
of Type III did not meet the requirement. 

The antennas were 100% in compliance with the Antenna Power Test De~ration 
requirement. 

Battery 

Battery Service Life tests were conducted by operating the transceivers 
through the 10-10-80 duty cycle (10% receive, 10% transmit, 80% standby) with 
an interval timer. Since the NILECJ requirement is based on an 8-hour battery 
at this duty cycle only one transceiver equipped vlith an 8-hour battery met the 
requirement of the standard, and this only at ambient temperature and low test 
temperature. Each transceiver 'r'/as equipped with the battery normally suppl ied 
with the transceiver. Higher capacity batteries are available as o·ptions for 
most of the transceivers tested. Additionally, the battery test data is not 
complete due to transceiver operational problems encountered in the testing 
operation. For these reasons the battery test data is cons.idered to be of 
limited value in accessing the service life of Ni-Cad batteries in the 
transceivers tested. 

A program is already underway to provide more comprehensive service life 
data on the variety of Ni-Cad batteries available for use in FM personal 
transceivers. The batteries are being tested in accordance with the procedures 
set forth in NILECJ-STD-0211 .00, Batteries for Personal/Portable Transceivers. 
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MANUFACTURERS OF TRANSCEIVERS TESTED 

Gen era 1 El ec t.!::,i c Compa ny 
Mobile Radio\{'epartment 
Mountain View Road 
Lynchburg, Virginia 24502 

IEC Eiectronics Corporation 
(now) 

Harmon Electronics Division 
SAB H~rmon Industries, Inc. 
Grain Valley, Missouri 64029 

Motorol a Inc. 
Communications Division 
1301 E. Al gonquin Road 
Schaumburg, Illinois 60196 

RCA 
Mobile Communications Systems 
Meadow Lands~ Pennsylvania 15347 

Regency Communications, Inc. 
1227 S. Patrick Drive 
Satellite Beach, Florida 32937 

REPCO Incorporated . 
2421 North Orange ~rossom Trail 
Orlando, 80rida 32804 

Standard Communications 
108 Vi ctori a Street 
P.O. Box 92151 . 
Los Angeles, Californla 

Corporation 

90000 

Wilson Electronics Corporation 
4288 S. Polaris Avenue 
P.O. Box 19000 
Lasi::;'v'egas, Nevada 89119 

. u 
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FM TRANSCEIVER TEST DATA 

MAIWFACTURER: 
MODEL NO.: 
Si:RIAL No.: 
TYPE: 

Reg'?fiCY Coinmunicati OilS, Inc. 
MCPH-406 
'01007 
rr 

" ITEM NO •. : 2180 
RF POWER (Nominal I: 4.0 Watts. 
TEST FREQUENCIES: T- 151.625 mHi 

R- 151.625 mHz 
TRJI.NSOEI VERCHARACTERISTIC 
____ ..!..(1::..;:5;.,:.0....:-1:..;.,7..:...4..:;;mH::..:.;z=..:I __ ,_ 

5.4.1 . ,RECEIVER SENSITIVITY' 

REF. 
PERFORMANCE REQUIREMEN1' 

OEC-'78 NILECJ-STO-0209.00 TtST RESULTS 

5.4.1 

5.4.2 
" 

5.4.2.1 

5.4.2.2 
. , 

5.4.2.3 
5.4.2.4 

, 5.4.3 

5.4.3.1 

5.4.3.1 

5.4.3.2 
.5.4,.3.3 
5.4.3.4 

$'INAO Sensitivity' . 
SniM Sensitivity Variance _ 

Voltage .+10% . 
:..20% 

Temperature -30 0e 
+60°C 

Humidity 50 0
(:, 90% RI:I 

RE~EIVER SELECTIV lTY . 

Usable Bandwidth . 

A 

B 
B' 
U 
U 
AC 

C 
Usable Bandwidth Variance _ 

Temperature -30°C ' V':, 
+60°C V 

Humidity sooe, 9.0% RH AD 
Adjacent Chanr.el Selectivity 0 

, Adjac~nt Channel Selectivity: 
Variance - : 

Temperature -30°CWo 
+60°C W 

Humidity 50°0,90% RH AE 
Spurious Response Attenuation E 
Intermodul~tionAttenuation F 

RECEIVER SQUELCH· 

Threshold Squelch Sensitivity G 
Threshold Squelch Var1ance~ . 

Voltage +10% 1 
·:"20% I 

Temper~ture -30°C Y 
+60 0 C y 

Humidity 50°C" 90% RHAG 
Tight Squelch Sensitivity 1:1, 
Tight Squelch Vari~nce _ 

Temperature-~O°C 
,+60°c 

, . Humidity 50°C.,9O% RH 
Squel ch BlOCk . 
Squel ch Attack Time· 
Squel chRel ease Time' 

x 
X 
Af 

,J 
K 
L 

(, 

0.5 uV or less 

0.7·uV or less 
0.7 uV or less 
+6 dB max. above 0.5 uV 
+6 dB'max. above 0.5 uV 

+10 dB max. above,O.5 uV 

5kHz min. 

-20% max. below 5 kHz' 
-20% max. below 5 kHz 
-20% max. below 5 kHz 
70 dB min. 

58 dB min. 
58 dB min. 
58 dB min. 
60 dB min. 
,60 dB m'in. 

0.4 uV or less 

0.6 !.IV or less 
0.6 uV or 1 ess 
+6 dB max. above, 0.4 uV 
+6 dB max. above 0.4uV 

+10 dB max. above 0.4 uV 
4.0 uV or less 

+6 dB'max. above 4.0 uV 
+6 dB max. abov.e 4.0 ,uV 

+10 dB max. above 4.0 uV 
5 kHz min •. 
150.ms max. 
250ms max. 

. 0.24 uV 

0.25 uV 
2.83 uV 

-10:8 dB 
-0.8 dH 
0.9 dB 

6.40 kHz 

7.8 % 
4.7 % 

-3.1 % 
60.0 dB 

53.0 dB ' 
64.0 dB ,'. 
59.0 dB 
56.5 dB 
56di dB 

,,0.32 uV 

0~29 uV . 
0.57 yV 
-8.0: dB 
4.0dS 

,..LO dB 
0.40 uV 

" . N 
N 
N 

8.0 kHz 
85 ms 

;;;:Requi r~me'nt of N ILECJ StilOdard" 'was not met. See fourth pag~ for notes and comments. 
N-No'test data was, obtain(!d. ReqUirement was not met •. 
n-No test data was ob.tained. No evaluation was made. 

175 ms 
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H1 TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
(-l50-174 nilz) REF. 

5.4.4 

5.4.4.1 

5.4.4.2 

5.4.4.3 

5.4.4.4 

5~5.1 

5.5.1.1 

5.5.1.2 
5.5.h2 

~ 5.5.1.3 
5.5.J.4 

RECEIVER AUDIO FREQUENCY 

Audio Output Power (Speaker) 
Audio Output Power Variance -

Voltage +10% 
-20'h 

Temperature -30°C 
+60°C 

Humi di ty 50°C, 90% RH 
Audio Distortion (Spe~ker) 

Temperature -30°C 
+60°C 

Humidity SO°C, 9O~ RH 
~udio FreqUency Response 

(Speaker) 
300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 

Audio Hum and Noise -
Unsquelched 
Squelched 

Audio Hum and Noise Vari~nce'-
.Unsquelched 

Temperature -30°C 
+60°C 

Humidity 50°C, 90% RH 
Squelched 

Temperature '-30o.C 
+60°C 

Humidity 50°C, 90% RH 

TRANSMITTER RF CARRIER 

Car\rier Output Power 
~ated (nominal) 
Measured 

M 

0 
0 
Z 
Z 
AH 
P 
AB 
AB 
AJ 

Q 

S 
T 

AA 
AA 
AI 

AA 
AA 
AI 

Relation to Rated Output BA 
Carrier Output Power Variance -

Voltage +10% BS 
-10% BS 
-20%BC 

Temperature -30°C BN 
+60uC BN 

Humidity 5poC, 90% RH ~\ BR 
Carrier Frequency Tolerar'\:,' \. BD 
ca rrierFrequency Stabil ft;,r"-

Vol tage . +15% BE 
-15% BE 

Temperature -30°C BP 
. ~O~ ~ 

Humidity 50nC, 90%RH BT 
Vi brati on' BY 

AM Hum and Noise 'Level . BF 
Ca rri er Attack Ti me . BG 

ITEM NO.: 2180 

PERFORMANCE REQUIREMENT 

11 • 

DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

~OO mW min. 

-3 dB max. below'500 mW 
-3 dB max. below 500 row 
-6 dB max. below.500 row 
-6 dB max. below. 500 mW 
-3 dB max. below 500 mW 
10% max. at 500 mW 
18% max. at 500 mW 
18% max. at 500 mW 
18% max. at 500 mW 

+10.5 dB (":10, +2 dB) . 
+6.0 dB (-10, +2 dB) 
0 dB 0 dB 

-6.0 dB (-10. +2 dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. below 500 mW 
50 dB min. below 500 mW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nominal 

±3 dB of nominal 
±3 dB of nominal 
-6, +3 dB of nominal 
±3 dB af nominal 
±3 dBaf nominal 
±3 dB of nominal 
0.0005." of nominal 

0.0005t of nominal 
0.0005~ of nominal 
0.0005% of nominal 
0.0005%. of nominal 
0.0005t of nominal 
0.0005t of nominal 

34 dB. min. attenuation 
100 ms max. ';\ 

21BO";~ 

1290 mW 

0.9 dB 
-2.1 dB 
0.0 dB 
0.3 dB 
0.6 dB 

21.1 % 
14.0 % 
23.2 % 
20.1 % 

-9.2 dB 
-3.5 dB 
0.0 dB 

14.1 dB 
22.3 dB 

56.4 dB 
.106.0. dB 

62.4 dB 
53.S dB 
56.5 dB 

~6.5 dB 
i ':jO.O dB 

i.: . 90.4 dB 

4.0 W. 
3.69 W 

* 
* 

* 

* 

:"0.36 dB * 

0.48 dB. 
-1.35 dB 
-2~47 dB 
-0.09 dB 
-0.B7 dB 

. -0.50 dB 
0.00039 % 

0.00037 .iJ;. 
0.00042 % 
0.00020 t· 
0.00199 " * 
0.OG028 t 
0.00099.t * 

~ 90.9. dB 
. Bms 

- .--~-~-------

FM TRA~SCElVER TEST DATA (continued) 

TRANSCEIVER CHARACTERisTic 
_---.J..150-174 mHz) REF. 

5;.~.2 . TRANSMITTER AUDIO FREQUENCY 
MODULATION 

5.5.2.1 

5.5.2.2 

5.5.2.3 

5.5;2.4 
5.5.2.5 

Audio Frequency Harmonic 
Distortion BH 

Temperature Stability 
_30 0

( BQ 
+60°C BQ 

FM Hum and Noi se Level· B I 
FM Hum and Noise Stability 

Temperature -30°C BO 
" +60°C BO 

Humidity 50°C. 90% RH BS 
Vi brati on . BU 

Audio Frequency Response 
300 Hz 
500 Hz 

1000 Hz 
2500 Hz 

. 3000 Hz 
Frequency Deviation BJ 

.Modulation Limiting 
300 Hz ' BJ 
500 Hz BJ 

1000 Hz BJ 
2000 Hz BJ 
2500 Hz B,] 

'3000 Hz BJ 

5.5.3 TRANSMITTER.ELECTROMAGNETIC 
COMPATIBILITY 

5.5.3.1 Radiated Spurious Emissions 
5.5.3.2 Sideband Spectrum _ 

flO kHz Freq. Separatiicn 
120 kHz Freq. Separat'lon 

5.6 ANTENNA 

5.6.1' Radiation Efficiency 
. Power Test Degradation 

5.7 BATTERY (NI-CAD) 

Service L,'fe: 20 to 3poC 
. -30°C 

+60°C 

',' 

ITEM NO.: 2180 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 T~ST RESULTS 

5% max. )-, 

3.2 % \. 

9% max. 5.9 % 
9% max. 3.2 % 
40 dB min. attenuation 50.4 dB 

34 dB min. attenuation 45.9 dB 
34 dB min. attenuation 44.2 dB 
34 dB min. attenuation 51.1 dB 
25 dB min. attenuation 53.1 dB 

-10.5 dB ('1-1,:-3 dB) -18.4 dB 
-6.0 dB (+1, -3 'dB) -8.1 dB o dB 0 dB 0.0 dB 
+8.0 dB (+1. -3 dB) 4.2 dB 
+9.5 dB (+1, -4.6 dB) 4.0 dB 

Limits: 4.5125 - 4.9875 kHz 4.60 kHz 

S:5 kHz 2.90 kHz 
S5 kHz 4.90 kHz 55 kHz 4 .• 20 kHz 
55 kHz 4.40 kHz 55 kHz 4.40 kHz S5 kHz 4~30 kHz 

I~ 

-

NOTES 

" 

* 

* 
* 

·1 
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FM TRANSCEIVER TEST DATA (continued} 

1. 

NOTES AND COMMENTS 

ITEM NO.: 21~0 

No test data was obtained. The transceiver woul d not break squelch with +1,3 ,dBM inpu\ under 
·low and high temperature conditions of -30°C and 60°C, and humidity cond,t,on of 50 C and 
90% relative humidity. 

r: 
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FM TRANSCEIVER TEST DATA 
NANUFACTURER: Regency Communications, 

MCPH-251 
Inc. 

MODEL NO.: 
SERIAL NO.: 03021 
TYPE: I I 

TRANSCEIVER CHARACTERISTIC 
(150-174 mHz) REF. 

5.4.1 

5.4.1 

5.4.2 

5.4.2.1 

5.4.2.2 

5.4.2.3 
5.4.2.4 

5.4.3 

RECEIVER SENSITIVITY 

SINAD Sensitivity 
SINAD Sensitivity Variance _ 

Voltage +10% 
-20% 

Temperature -30'C 
+50'C 

Humidity 50'C, 90% RH 

RECEIVER SELECTIVITY 

Usable Bandwidth " 
Usable Bandwidth Variance -

A 

B 
B 
U 
U 
AC 

C 

Temperature -30'C V 
+60'C V 

Humidity 50'C, 90% RH AD 
Adj acent Channel Sel ectivity D 
Adjacent Channel Selectivity 

" Vari ance -
. Temperature -30'C W 

+60'C W 
Humidity 50·C, 90% RH AE 

Spurious Response Attenuation E 
Intermodulati'on Attenuation F 

RECEIVER SQUELCH 

ITEM NO.: 
RF POWER (Nominal): 
TEST FREQUENCIES: T-

, R-

PERFORMANCE REQUIREMENT 

2181 
2.5 Watts 
151. 525 mHz , 
151.625 mHz. 

DEC- ' 78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

0.5 uV or less 

0.7 uV or less 
0.7 .uV or 1 ess 
'+6 dB max. above 0.5 uV 
+5 dB max. above 0.5 uV 

+10 dB max. above 0.5 uV 

5 kHz min. 

-20% ma'x. below 5 kHz 
-20% max. below 5 kHz 
-20% max. below 5 kHl 
70 dB min. 

58 dB min. 
58 dB min r 
58 dB min/i 
50 dB mi n,',! 
50 dB min. 

0.18 uV 

0.17 uV 
1.17 uV 

-38.1 dB 
-27.9 dB 
-25.5 dB 

6.10 kHz 

N 
-49.2 % 
-47.5 % 
60.0 dB 

N 
N 
N 

45.0 dB 
54.0 dB 

-*-
A 

* 

*1 
* 
* 
* 

*1 
*2 
*2 
* 
* 

, 5.4.3; 1 Threshold Squelch Sensitivity G 
Threshold Squelch Variance-

0.4 uV or less 

CJ 

It 
" 

5.4.3.1 

Voltage +10% 
-20% 

Temperature -30'C 
+60'C 

Humidity 50'C, 90% RH 
Tight Squelch Sensitivity 
Tight Squelch Variance -

I 
I 
Y 
Y 
AG 
H 

0.5 uV or 1 ess 
0.6 uV or less 

+6 dB max. above 0.4 uV 
+6 dB max. above 0.4 uV 

+10 dB max. above 0.4 uV 
4.0 uV or less 

0.20 uV 

0.18 uV 
0.:'6 uV 

,N 
-3.0 dB 
31.0 dB 
0.29 uV 

Temperature -30'C X +6 dB max. above 4.0 uV N 
+60'C X +5 dB max. above 4.0. uV -70.7 dB 

Humidity 50'C, 90% RH AF +10 dB max. above 4.0 uV 34.1 dB 
5.4.3.2 Squelch.Block J 5 kHz min. 8.1 kHz 
5 • .4.3.3 Squelch Attack Time K 150 ·ms max. 120 ms 
5.4.3.4 Sque1ch Release Time L 250 ms max. 100 ms 

*-Requi rement of N1LECJ Standard was not met. See fourth page for notes and CCirrnnents •. 
N-No test data was obtained. Requirement was not met. 
n-No test data was obtained. No eValuation was made. 

2181-1 
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FM TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
(150-174 rrtlz) REF. 

5.4.4 

5.4.4.1 

5.4.4.2' 

5.4.4.3 

5.4.4.4 

5.5.1 

5.5.1.1 

5.5.1.2 
.5.5.1.2 

5.5.1.3 
5·~5.1.4 

RECEIVER AUDIO FREQUENCY. 

Audio Output Power (Speaker) M 
Au'di 0 Ou tput Rower Vari ance -

Vol tage +10% 0 
-20% 0 

Temperature -30°C Z 
+60°C Z 

Humidity 50°C, 90% RH AH 
Audio Distortion (Speaker) P 

Temperature -30°C AB 
. +60°C AB 

Humidity 50GC, 90% RH AJ 
Audio Frequency Response 

(Speaker) Q 
300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 

Audio Hum and Noise -
Unsquel ched S 
Squelched T 

Audio Hum and Noise Variance -
. Unsquel ched ° 

Temperature -30 C AA 
+60°C AA 

Humi di ty 50°C, 90% RH . AI 
Squelched 
. Temperature -30°C AA 

+60°C AA 
Humidity 50°C, 90% RH AI 

TRANSMITTER RFCARRIER 

Carrier Output Power 
Rated (nominal) 
Measured 

n. Relation to Rated Output BA 
'carrier Output Power Variance -

Voltage +10% BB 
-10% BB 
-20% BC 

Temperature -30°C BN 
+60°C BN 

Humidity·50°C, 90% RH BR 
Carrf er Frequency Tol erance BD 
Carrier Frequency Stability -

Vol tage . +15% BE 
-15% BE 

Temperature -30°C BP 
. . +60°C BP. 

Htllli dUy 50°C, 90% RH BT· 
Vibration BV 

AM Hum jlnd Noise Level BF 
. Carrier Attack Time Bit 

(J ~ . 

ITEM NO.: 2181 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

500 mW min. 

-3 dB max. below 500 roW 
-3 dB max. below 500 roW 
-6 dB max. below 500 row 
-6 dB max. below 500 mW 
-3 dB max. below 500 row 
10% max. at 500 mW 
18% max. at 500 row 
18% max. at 500 roW 
18% max. at 500 row 

+10.5 dB (-10, +2 dB) 
+6.0 dB (-10, +2 dB) 
o dB 0 dB 

-6.0 dB (-10, +2 dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. b"elow 500 mW 
50 dB'min. below 500 roW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nominal 

±3 dB of nominal 
±3 dB of nominal 
-6, +3 dB of nominal 
:1:3 dB of nominal 
±3 dB of nomi na 1 
±3 dB of nomf.nal 
0.0005% of nominal 

0.0005i of nominal 
0.0005% of nominal . 
0.0005% of.nominal 
0.0005' of nominal 
0.OQ05% of nOll!.inal 
0.Q005S of nominal (5 

34 dB. min: attenuation 
100 ms max .... 

2181-2' 

(( . 
'/:;:", 

1290 mW 

0.9 dB 
-2.1 dB 
0.1 dB 

-15.9 dB 
-14.3 dB 
17.1 % 
12.4 '.t 
11.3 % 
12.6 % 

-8.1 dB 
-2.3 dB 
0.0 dB 

-15.3 dB 
-23.9 dB 

57.2 dB 
71.8 dB 

60.1 dB 
60.1 dB 
58.0 dB 

85.2 dB 
56.7 dB 
1.8 dB 

2.5.W 
1.42 W 

':'2.46 dB 

1.11 dB 
-38.95 dB 

N 
N 

-7.03 dB 
-6.71 dB 

0.00005·% 

0.00005 % 
N 
N 

0.00035 't 
0.00007% 
0.00033 % 

84.3$ 
81115. 

" . 
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fM TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
(150-174rrt1z) 

5.5.2 

5.5.2.1 

5.5.2 •. 2 

5.5.2.3' 

5.5.2.4 
5.5.2.5 

5.5.3 

5.5.3.1 
5.5.3.2 

5.6 

5.6.1 

5.7 

TRANSMITTER AUDIO FREQUENCY 
MMOLAtION . 

Audio Frequency Harmonic 
Distortion 

Temperature Stabil ity 
-30°C 
+60°C 

FM Hum and Noise Level 
FM Hum and Noise Stability 

Temperature -30°C 
+60°C 

Humidity 50aC, 90% RH 
Vibration 

Audio Frequency Response 
300 Hz 
500 H:?: 

1000 Hi 
2500 Hz 
3000 Hz 

Frequency Deviation 
Modulation Limiting 

300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
2500 Hz 
3000 Hz 

TRANSMITTER ELECTROMAGNETIC 
COMPATIBILITY , .. \, 

'Radiated Spurious Emissions 
Sideband Spectrum -

no kHz Freq. Separation 
±20 kHz Freq. Separation 

AHT.ENNA 

Radiation Efficiency 
Power Test Degradation 

BATTERY (NI-CAD) 

Service Life: 20 to 30°C 
-30°C 
+60°C 

. , 

BH 

BQ 
BQ 
BI 

BO 
BO 
BS 
BU 

OJ 

BJ 
BJ 
BJ 
BJ 
BJ 
BJ 

BK 

8L 
BM 

CA 
CB 

OA 
DB 
DC 

ITEM NO.: 2181 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS ~ 

5% max. 

9% max. 
9% max. 
40 dB min. attenuation 

34 dB min. attenuation 
34 d8 min. attenuation 
34 dB min. attenuation 
25 dB min. attenuation 

-10.5 dB (+1, -3 dB) 
-6.0 dB (+1, -3 dB) 
o dB 0 dB 

+8.0 dB (+1, -3 dB) 
+9.5 dB (+1, -4.6 dB) 

Limits: 4.5125 - 4.9875 kHz 

~5 kHz 
55 kHz 
$5 kHz 
$5 kHz 
$5 kHz 
:S5 kHz 

43 dB min. attenuation 

30 dB min. attenuation 
60 dB min. attenuation 

20% min. 
1 dB max. 

8 hrs. 1 hr. 
2 hrs. n 
7 hrs. n 

2181-:-3 

3.7 % 

N 
4.3 % 

'46.8 dB 

N 
39.2 dB 
48.3 dB 
52.9 dB 

-19.0 dB 
-8.6 dB 
0.0 dB 
4.3 dB 

.4.0 .dB 
4.60.kHz 

2.90 kHz 
4.90 kHz 
4.40 kHz 
4.30 kHz 
4~30kHz 
4 •. 20 kHz 

55.0 dB 

40.0 dB 
65.0 dB 

7.3 % 
O.Q dB 

8 min. 
n· 
n 

*1 

*1 

* 

* 
* 

. * 

4 
4 

>, 

'~" . 
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FM TRANSCEIVER TEST ~ATA (continued) 

NOTES AND COMMENTS 

ITEM NO.: 2181 

1. All test data was not obtained. The transceiver failed operation at ""30°C, but T'etovered 
operation at ambient temperature. 

2. All te,5t data was not obtained. The transceiver audio output was too low to make 
measurements at+60°C temperature and at SO°C, 90% relative humidity. 

,':' 

3. Output was too low for measurement. 

4. The transmitter failed operation during the battery test after one hour and eight minutes 
operation. At this point, the battery measured 11.5 volts. 

Manuf'acurere's Comments: 

A.The manufactuf;er has advised that this unit was not 
put into,production. 

2181-4 

'" 
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FM TRANSCEIVER T~ST DATA' 

ITEM NO.: 2182 MANUFACTURER: 
r'IODEL NO'.: 
SERIAL NO.: 

Standard Communications' Corporation 
CB31L06A 
B9UOI0134 RF POWER (Nominal)':' 3.0 'Watts 

TEST FREQUENCIES: T- 155.010 mHz TYPE: II R- 155.0lD mHz 
TRANSCE I VE R CHARACTER 1ST! C 

.(150·,174 mHz) REF. 
PERFORMANCE REQUIREMENT 

DEC-'78 NILECJ-STD-0209.0D TEST RESULTS 
5.4.1 

5.4.1 

5.4.2 

5.4.2.1 

5.4.2.2 

5.4~2.3 
5.4.2.4 

5.4.3.1 . 

5.4.3.1 

'5.4.3.2. 
5:4~3.3 
5.4.3.4 

RECEIVER SENSITIVITY 

SINAD Sensitivity 
.SINAD Sensitivity Variance _ 

Voltage +10% 
-20% 

. "Temperature -30°C 
+60°C 

Humidity 50°C" 90% RH 

RECEIVER SELECT~VITY 

A 

B 
B " 
U 
U 
AC 

U'sableBandwidth . C 
Usable Bandwidth Variance -

Temperature -30°C V 
'+60°C V 

, Humi di ty 50°C, 90% RH AD 
Adjacent ~ha",iel Selectivity .0 
Adjacent Channel Selectivity 
Variance - , 

Temperature -30°C W 
+60°C W 

. Humidity 50°C, 90% RH AE 
Spurious. Response Attenuation E 
Intermodulation Attenuation F 

RECEIVER SQUELCH 

Threshold Squelch Sensitivity G 
Threshold. Squelch Variance-

Voltage +10% 
-20% 

Temperature -30°C 
+60°C 

Hom,i dity 50°C, 90% RH 
Tight Squelch Sensitivity 
T.i ght Squel ch Vari ance -

Temperature -30°C 
, +60°C 

Humidity 50°C, 90% RH 
'Squelch Block ' . 
. Squelch Atta~" Time . 
Squelch Release, Time. 

I 
I 
Y 
Y , 
AG 
H 

x 
x· 
AF 
!J . 
k 

.L 

0.5 uV or less 

0.7 uV or less 
0.7 uV or less 
+6 dS max. above 0.5 uV 
+6 dB max. above 0.5 uV 

+10 dB max. above 0.5 uV 

5 kHz min. 

-20% max. below 5 kHz 
-20% max. below 5 kHz 
-20% max. below 5 kHz 
70 dB min. 

58 dB min. 
58 dB min. 
58 dB min. 
60 dB'min. 
60 dB min. 

0.4uV or less 

0.6 uV or less 
0.6 uV or less 
+6 dB max. above 0.4 uV 
+~ dB max. above 0.4 uV 

+10 dB max. above 0.4 uV 
4.0 uV or 1 ess 

+6 dBma/<. above'4.0 uV 
+6 dB max. 'above 4.0 uV 

+10 dB max. above 4.0 uV 
5ieHz 'min •. 
150 msmax. 
250,. ms max. " 

0.22 uV 

0.22 uV 
0.22 uV 
-3.4 dB 
0.0 dB 

-2.9 dB 

6.1 kHz 

-12 7" . 
-16 % 
-12 % 

74.0 dB 

58.1 dB 
80.5 dB 
74.5 dB 
44.6 dB 
64.9 dB 

0.07 uV 

0:06 uV 
0.10 uY 
-4.4 dB 
~4.8 dB 

-13.8 dB 
0.63 uV 

-4.1 dB 
-2.2 dB, 
-9.8 dB 
5.7 kHz 

9 ms, 
.. 350 ms 

*';Requ1r~ment of'.NILECJStandard was not met. S2e fourth ,p~ge for notes and cOlll\1)ents. 
N-No tes.t data ""as Qbtai'ned. Requirement was not met. " 

'n-No test ~ata was 'obtained., No. eValllat10n was made. 
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FM TRANSCEIVER TEST DATA (continued) 

TRMISCEIVER CHARACTERISTIC 
(150-174 rnHz) REF. 

5.4.4 

5.4.4.1 

5.4.4.2 

5.4.4.3 

5 .• 4.4.4 

RECEIVER AUDIO FREQUENCY 

Audio Output Power (Speaker) 
Audio Output Power Variance -

Voltage +10% 
-20% 

Ij Temperature -30°C 
II +60°C 

trI Humidity 50°C, 90% RH 
\~udio Distortion (Speaker) 
.~ Temperature -30°C 

+60°C . 
Humidity 50°C, 90% RH 

Audio Frequency Response 
, (Speaker) .. 

300 Hz 
500 Hz 

1000Hz 
2000~Hz 
3000Hz 

Audio Hum and Noise -
Unsquelched 
Squelched 

Audio Hum and Noise Variance -
Uns,quel ched 

Temperature -30°C 
+60°C 

Humidity 50°C t 90% RH 
Squelched 

Temperature -30°C 
+60°C 

Humidity 50°C, 90% RH 

M 

0 
0 
Z 
Z 
AH 
P 
AB 
AB 
AJ 

Q 

S 
T 

AA 
AA 
AI 

AA 
AA 
AI 

5.5.1 TRANSMITTER RF CARRIER 

5.5.1.1 

5.5.1.2 
5.5.1.2 

5.5.1.3 
5.5.1.4 -

Carrier Output Power 
, Rated (nominal) 

Neasured· 
Rel ation to Rated Output BA 

Car.rier Output Power Variance -
Vol tage +10% BB· 

-10% BB 
-20% BC 

Temperature -30°C BN 
+60°C BN 

Humidity 50°C, 90% RH BR 
Carrier Frequency Tolerance BD 
Carr.~er: Frequency Stability -', 

Voltage +15% BE 
. -15% BE 

Temperature -30°C BP 
. +60°C BP 

Humidity 50°C, 90% RH BT 
, Vi brati on BV 

AM Hum and Noi.se Level BF 
Carrier Attack Time BG 

ITEM NO.: 2182 . 
PERFORMANCE REQUIREMENT 

DEC-'78 NILECJ-STD-0209.00 TESTRESUtTS 

500 mW min. 

-3 dB max. below 500 roW 
-3 dB max. below 500 roW 
-6 dB max. below 500. roW 
-6 dB. max. below 500 roW 
-3 dB max. below 500 roW 
10% max. at 500 mW 
18% max. at 500 roW 
18% max. at 500 roW 
18% max. at 500 roW 

+10.5 dB (-10, +2 dB) 
+6.0 dB (-10; +2 dB) 
0 dB 0 dB 

-6.0 dB (-10, +2 dB) 
-9.S dB (-10, +2 dB) 

40 dB min. below 500 mW 
50 dB min. below 500 roW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nominal 

±3 dB of nominal 
±3 dB of nominal 
-6, +3 dB of nomjnal 
±3dB of nonlinal 
±3 dB of nominal 
±3 dB of nominal 
0.0005% of nominal 

0.0005% of nominal " 
0.0005% of nominal 
0.0005'1 of n()IIJinal 
0.0005'1 of ' nominal 
0.0005'1. of nominal 
0.0005'1 of nominal 

,34 dB min. attenuation 
100 ms max. 

2182;;:2 

1102 mW 

4.0 dB 
1.6 dB 
3.9 dB 
4.2 dB 
4.2 dB 
6.6 % 
7.2 % 
4.8 % 
7.9 % 

5.6·dB 
-4.5 dB 
0.0 dB 

-6.6 dB 
-12.7 dB 

' 51.3 dB 
51.7 dB 

54.2 dB 
53.0 dB 
50.4 dB 

54.2 dB 
63.0 dB 
50.4 dB 

3.0 W 
3.05 W 
0.05. dB 

1.5 dB .~ 
-0.7 dB 
-2.1 dB 
'0.5 dB 
1.2 dB 
0.0 dB 

0.00010 % 

0.00013 % 
0.0·0041% 

-0.-00098 % 
0.00607% 

-0.00055 % 
-0.00010 % 

n.2dB :11 ms ' . 

i 
rl 
t" 

r 

NOTES 
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HI ,TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
(150-174 nIlz) 

5.5.2 • TRAN'SMITTER AUDIO FREQUENCY 
MODULATION ' 

5.5.2.1 

5.5.2.3 

5.5.2.4 
5.5.2.5 

Audio Frequency Harmonic 
Di s'torti on 

Temperature Stability 
-30°C 
+6QoC 

FM Hum and Noise Level 
FM Hum and Noise ~tability 

Temperature -30"C 
+60°C 

H~idity 50°C, 90% RH 
Vi bration 

Audio Frequency Response 
300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
3000 Hz 

Frequency Deviation 
Modulati~n 'Limiting 

300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
3000 Hz 

5.5.3 TRANSMITTER ELECTROMAGNETIC 
COMPATIBILITY 

5.5.3.1 Radiated Spurious Emissions 
5.5.3.2 Sideband Spectrum -

±10 kHz Freq. Separation 
±20 kHz Freq. Separation 

5.6 ANTENNA 

5,6.1 Radiation Efficiency 
Power Test Degradation 

5.7 BATTERY (NI-CAD) 

,,':; 

Service L.ife: 20 to 30°C 
';'30°C 
+6DoC 

REF. 

BH 

BQ 
BQ 
B1 

BO ' 
BO 
BS 
BU 

BJ 

BJ 
BJ 
BJ 
BJ 
BJ 

BK 

BL 
BM 

CJli 
CB 

DA 
DB 
DC 

IT~M NO.: 2182 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

5% max. 

9% max. 
9% max. 
40 dB m'in. attenuation 

34 dB min. attenuation 
34 dB min. attenuation 
34 dB min. attenuation 
25 dB min. attenuation 

-10.5 dB (+i,-3 dB) 
-6.0 dB (+1, -3 dB) 
o dB 0 dB' 

+8.0 dB (+1, -3 dB) 
+9.5 dB (+1, -4.6 dB) 

Limits: 4.5125 - 4.9875 kHz 

S5 kHz 
55 kHz 
S5 kHz 
55 kHz 
55 kHz 

43 dB min. attenuation 

30 dB min. attenuation 
EO dB min. attenuation 

20% min. 
1 dB max. 

8 hrs. 2 hrs. 
2 hrs. 
7 hrs. 3 hrs. 

2182-3 

7.8 % 

4.7 % 
3.2 % 

45.0 dB 

~37.4 dB 
34.9 dB 
27.0 dB 
30.7 dB 

-10.9 dB 
-6.3 dB 
0.0 dB 
7.3 dB 
6.8 dB 
6.1 kHz 

6.0 kHz 
5.5 kHz 
5.9 kHz 
5.0 kHz 
4.1 kHz 

52.0 dB 

34.0 dB 
60.0 dB 

27.8 7, 
o dB 

42 min. 
N 
5 min. 

.. 

NOTES 

* 

* 

* 

* 
* 
* 

I, 
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FM TRANSCEIVER TEST DATA (continued) 

NOTES AND COM~IENTS 

ITEM NO.: 2182 

" 1. No test data wasiubtained. The transceiver did not produce one-half of r~ted.output at 
-30oe. ' 

, . "2182-4 '''.' 

, '" ' 

u ' 

n. 

" 

"0 

.. 
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FM TRANSCEIVER TEST DATA 

MANUFACTURER: 
MODE~_.NO. : 
SERIAi.: NO.: 
TYPE: 

Standard Communications Corp. 
C731L06AUIX1 

- 910010243 
III 

TRANSCE I YER" CHARACTERISTIC 

ITEM NQ.: 2183 
RF POWER (Nomiliill): 6.0. Watts 
TEST FREQUENCIES: T- 460..0.25 mHz, 

R- 460.025 mHz 

PERFo.RMANCE REQUIREMENT 
() (40D-5l:2mWz) REF. DEC- ' 78 NILECJ-STD-Q2Q9.o.O TEST RESULTS. No.JES. 

5.4.1 RECEIVER' SENSITIVI~Y 

5.4.1 SINAD Sensitivity , A 
SINAD Sensitivity Variance -

Vol tage " +1o.t. B 
-20.'.1; B. 

,Temperature -30°C U 
+60°C U 

Humidity 50°C, 90t. RH AC 

5.4.2 RECEl VER i:SELECTlV ITY 

5.4.2.1 

5.4.2'.2 

5.4.2.3 
5.4.2.4-

Usable Bandwidth C 
Usable BandWidth Variance -

Temperature -30°C V 
, . ~O~ V 
,Humidity 50°C, 90'1, RH AD 

Adjacent' Channel Se1 ectivity 0 
Adjacent Channel Se]ectiv'ity 
Variance - _ ' 

Temperature -30°C ' W 
, ,Jr' +'60°C , W 

" Humi dft:y 5o.oC, 90'1, RH AE 
Spurious Response Attenuation E 

. Intermodulation Attenuation F 

5.4,.3 RECEIVER SQUELCH 

5.4~,3.1 ' 

5.4.3.1-

5.4.3.2 
5.4.,3.3 
5.4.3.4 

I 

Threshold Squelch Sensitivity G 
Threshold Squelch Variance-

Voltage +10'1, ' 1. 
:'20'.1; I 

Temperature _30oe y 
+60oC y 

"Humidity 5o.oC,90'.t RH AG 
Tight Squelch Sensitivity H 
Tight Squelch Variance _ 

Temperature -30°C X 
+6o.oc. X 

Humid tty . 50°C, 90t.. RH AF 
'Sque1 ch 810ck J 
,Squelch Attack Time", K 
Squelch ~e1ease )ime' " L 

0.5 uV, Or 1 ess 

0.7 uV orl ess 
0.7 uV or less 
+6 dB'max. above O.S uV 
+6 dB max.' above 0.5 uV 

+10 dB max. above 0.,5 uV 

,5kHz min. 

-20'1, max. below 5 kHz 
-'20t. max. below 5 kHz 
-20.'.1; max. below 5 kHz 
60. dB min. 

48 dB min. 
48 dB min. 
48 dB min. 
60 dB min. 
60 ~ min • 

0.4 uV or less 

0.6 uV or less 
0..6 uV or less 
+6 dB max. above 0..4 uV 
+6 dB max. above 0.4 uV 

+10. dB max.' above 0.4 uV 
4.0 uVor less 

+6 dB max. above 4.0 uV 
+6 dB max. above 4.0. uV 

+10. dB max. above 4.0 uV 
5 kHz m,in. 
150. ms max. 
250 ms max. 

0..30. uV 

0.31 uV 
,0.32 uV 

3.9 dB 
2.9 dB 
4.0 dB 

5.5 kHz 

N 
0. '1, 

4.0.,'.1; 
77.0. dB 

N 
74;7 dB 
75.1 ,dB 
48.0. dB 
61.0 dB 

0..07 uV" 

0.09 uV 
0..19 uV 

N 
.. 6.0. dB 
-2.5 dB 
2~Q uV 

N 
4.9 dB 
3.8 dB 
7.7 kHz 

.89 ms 
320. ms, 

*-ReguirelJ1ent of tlILECJ Standard w~s not met.. See fourth page f!)rnotes andc~nts. 
N-N,o test data wasobtail1ed. Requirement was not met. ' 
ft-IJo test data, wa's ,obtained. N~,1 evaluation Was made. 

Ii • 
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FM TRANSCEIVER TEST DATA (continued) ITEM NO.: 2183 

TRANSCEIVER CHARA0TERISTIC PERFORMANCE ,REQ~IREMENT 
(400:-512 mHz) REF. DEC-'78 NILECJ-STD-0209.00 

5.4.4 RECEIVER AUDIO FREQUENCY 

5.4.4.1 Audio Output Power (Speaker) M 500 mW min. 
Audio .Output Power Variance -

Voltage +10% 0 -3 dB max. below 500 mW 
-20% 0 -3 dB max. below 500 mW 

Temperature -30 GC Z -6 dB max. below 500 mW 
+60°C Z -6 dB max. below 500 mW 

Humidity 50°C, 90% RH AH -3 dB max. below, 500 mW 
5:.4.4.2 Audio Distortion (Speaker) P 10% max. at 500 mW 

Temperature -30GC AB 18% max. at 500 roW 
" +60°1(; AB 18% m,iiX. at 500 mW 

Humidity 50 GC, 9C1;t RH AJ 18% max. at 500 mW. 
5.4.4.3 Audi 0 Frequency Respc'nse " 

(Speaker) " Q 
300 Hz "., +Hl.5 dB (-10, +2 dB) 
500 Hz +6.0 dB (-10, +2 dB) 

1000 Hz 0 dB 0 dB 
2000 Hz -6.0 dB (-10, +2 dB) 
3000 Hz -9.5 dB (-10, +2 dB) 

, 5.4.4.4 Audio Hum and Noise -
40 dB min. below 500mw Unsquelched S 

Squelched T 50 dB min. below 500 roW 
Audio Hum and Noise Variance: 
Unsquelched 

Temperature _30o~ Aft. 30 dB min. 
+60°C AA , 30 dB min. 

Humi dj ty 50°C, 90% RH AI 30 dB min. 
Squelched 

40 dB min., Temperature -30°C AA 
+60°C AA 40 d~ min. 

Humidity 50°C, 90% RH AI 40 dB min. 

5.5.1 TRANSMITTER RF CARRIER 

5.5.1.1 Carrier Output P0I1er 
Rated (nominal) 
Measured 
Relation to Rated Output BA -0.3, +1 dB of nominal 

Carrier Output Power Variance -
Voltage +10% BB ±3 dB of nominal 

-10% BB t3 dB of nominal 
-20% BC -6, +3 dB ~f nominal 

Temperature "-30GC BII t3 dB of nominal 
+60°G-'~ BN ±3 dB of nominal 

Humi di ty "50GC, 90% RH BR t3 dB of nominal 
5.5.1.2 Carrier Frequency Tolerance BD 0.0005% of nominal 
5.5.1.2 Carrier Frequency Stability -

Voltage +15% BE 0.0005% of' nominal 
-15% BE 0.0005% of nominal 

Tel1lp'erature -300 e BP 0.0005% of,nominal 
+60°C BP 0.0005% of nominal 

. Humidity 50°C, 90% RH BT 0.0005% of nomina) 
Vibration BV 0.0005'1 of nominal 

5.5.1.3 AM Hum and Noise Level BF 34 dB min. attenuation 
5.5.1.4 Ca rri er Attack 1i me BG 100 msmz.x. 

2183-2 
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n:ST RESULTS, NOTE$ 

1102 mW ! 
4.2 dB 
0.9 dB 

~ *1 
4.1 dB 
3.5 dB 
2.8 % 

N *1 
4.8 % 
4.8 % 

5.2 dB 
4.0 dB 
0.0 dB 

-6.0 dB 
-9.5 tJB 

45.5 dB 
45.5 dB * 

N *1 
46.1 dB 
45.5 dB c:: 

N *1 
46.8 dB 
45.5 dB 

2.0 W 
1.92 W 

-0.18 dB 

-0.45 dB 
-1.11 dB 
-2.29 dB 
0.79 dB 

;':0.18 dB 
-2.73 dB 

0.00018, % 

0~00027 ~ (. 

"0.00033 % 
0.0390 '.t * 

0.00063 % * 0.00051 % '" " 0.00027%,. 
75.6 dB 

_7 ms 

. 

. -

I; I 
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HI TRANSCE IVER TEST DATA (conti nued) 

TRANSCEIVER CHARACTERISTIC 
(400-512 mHz) 

5.5.2 TRANSrUTTER AUDIO FREQUENCY 
MODULATION 

5.5.2.1. 

5.5.2.2 

5.5.2.3 

5.5.2.4 
5.5.2.5 

5.5.3 

5.5.3.1 
5.5.3.2 ", 

5.5 

5.6.1 

5.7 

\,:..' 

Audio Frequency Harmonic 
Distortion 

, Temperature Stability 
-30 0 e 
+60 GC 

FH Hum and Noi se Level 
HI Hum and Noi se Stab il ity 
. Temperature -30°(; 

, . +60°C 
Humidity 50 GC, 90% ,RH 
Vibration 

Audia Frequency Response 
. 300 Hz 

, 500 Hz 
1000 liz 
2500 Hz 
3000 Hz 

Frequency Deviation 
Modu'lation Limiting 

300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
3000 Hz 

TRANSMITTER ELECTROMAGNETIC 
COMPATIBILITY 

Radiated Spurious Emissions 
Sideband Spectrum -

tl0 kHz Freq. Separation 
±20 kHz Freq. Separation 

AN'rENNA 

Radiation Efficiency 
Power Test Degradation 

BATTERY (NI-CAD) 

Service Life: 20 to 30°C 
-30°C, 
+6QoC . 

REF. 

BH 

BQ 
BQ 
BI 

BO 
BO 
BS 
BU 

BJ 

BJ 
BJ 
BJ 
BJ 
BJ 

BK 

BL 
BM 

CA 
CB 

DA 
DB 
DC 

ITEM NO.: 2183 

PERFORMANCE REQUIREMENT 

.-

DEC-'78 NILECJ-STD-0209.00' TEST RESULTS NOTES 

5% max. 3.6 % 

9% max. 4.4 % 
9% max. 3.6 % 
40 dB min. attenuation 30.2 dB -Ii: 

34 dB mi n. attenuation 28.5 dB * 
34 dB min. a ttenua ti on 30.1 dB * 
34 dB min. attenuation 30~1 dB * 
25 dB min. attenuation 27.3 dB 

-10.5 dB (+1, -3 dB) -10.6 dB 
-6.0 dB (+1, -3 dB) -5.8 dB 
0 dB 0 dB 0.0 dB 

+8.0 dB (+1, -3 dB), +7.3 dB 
+9.5 dB (+1, -4.6 dB) +6.6. dB 

Limits: 4.5125 - 4.9875 kHz 4.75 kHz 

S5 kHz 6.3 kHz 
~5 kHz 5.5 kHz 

, ~5 kHz 4.4 kHz 
S5 kHz 5.3 kHz 
~5 kHz 4.6 KHz 

43 dB min. attenuation 48.0 dB 

30 dB min. attenuation 26.0 dB * 
60 dB min. attenuation 60.0 dB 

50% min. 21.7 % * 
1 dB max. 0.0 dB 

8 hI'S. 3 hI'S. 10 min. 
2 hrs; N 2 
7 hrs. 2 hrs. 55 min. 

21.83-3· 

l! . 
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FH TRANSCEIV,ER TEST DATA (conti nued) 

.1. 

2. 

, , 

NOTES ANO CONMENTS 

ITEM NO.:. 2183. 

No test data was ,obtained. The' tran~ceiver" producedng"aud~o output power at a temperature 
of -30°C~ , . . Ie 
No test data was ·obtained. The battery di~ not produce one-half of rated aUd~10 output pO\ler 
of the transceiver ut a temperature of -30 C. 
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rMNUF ACTURER: 
MODEL NO.: 

\', 

IEC Electronics Corp. 
LE-lOO 

\ ) 

FM TRANSCEIVER TEST DATA, 

ITEM NO.: 

~-

2186 
SERIAL NO.: 9791 " . RF POWER (Nominal): 

TEST' FREQUENC IES: T-' 
6.0 ' WiittS 

TYPE: II . R-
151.625 mHz 

·151.625 mHz 
TR~NSCEIVER CHARACTERISTIC 

- (150-174 mHz) REF. 
PERFORMANCE REQUIREMENT 

DEC-'78 NILECJ,-STD-0209;00 TEST RESULTS 
- 5.4.1' 

5.4.1 

n 
\\ 

5,4.2 

5.4.2.1 

5.4.2.2 

5.4.2.3 
'5.4.2.4 

5.4;3 

5.4.3·~ 1 

= 

5.4.3.1 

5.4.3.2 
5.4.3.'3 
5.4.3.4 

RECEIVER SENSITIVITY 

SINAD Sensitivity A 
SINAD Sensitivity Variance _ 

Voltage +10% B 
-20% B 

Temperature -30°C U 
+60°C U 

Humidity 50°C, 90% RH AC 

RECEIVER SELECTIVITY 

Usable Bandwidth C 
Usable Bandwidth Varhnce _ 

Temperature -30°C V 
+60°C V 

Humidity 50°C, 90% RH AD 
Adjacent Channe.l Selectivity fl· 
Adjacent Channel Selectivity 
Variance -

Temperature -30°C W 
+60°C W 

.Humidity 50°C, 90% RH AE 
Spurious Response Attenuation E 
Intermodulation Attenuation F 

RECEIVER SQUELCH 

Threshold Squelch Sensitivity G 
Threshold Squelch Variance-

Voltage +10% I, 
-::20% ! 

Temp~rature -30°C Y 
+60°C" Y 

Hum~dity 50°C, 90% RH AG 
Tight Squelch Sensitivity H 
Tight Squelch Variance _ 

""Temperature -30°C 
" 

X 
+60°C .? X 

Humidity 50°C, ~Ot,RH AF (; 

Squel ch Bloelc, J 
Squelch Attack Time' K 
Squelch Release Time L 

0.5 uV.or less 0.22 uV 

0.7 uV or less 0.22 uV 
0.7 uV or less 0.23 uV 

+6 dB max. above 0.5 uV 1.0 dB 
+6 dB max. above 0.5 uV -3.4 dB 

+10 dB max. above 0.5 uV -12.9 dB 

5 kHz min. 6.6 kHz 

-20% max. beloW o5 kHz -16.7 % 
-20% max. below 5 kHz -24.2 % 
-20% max. below 5 kHz -48.'5 % 70 dB min. 84.0 dB 

58 dB min. 82.0 dB 58 dB min. 87.0 dB 58 dB min. 86.5 dB 60 dB min. 78.0 dB. 
60 dB min. 67.0 dB 

0.4 uV or less 0.06 uV 

0.6 uV or less 0.09 uV , 
0.6 uV or less 0.13 uV 

+6 dB max. above 0.4 uV +18.0 dB 
+6 dB max. above 0.4' uV -5.0 dB 

+10 dB max. above 0.4 uV -14 •. 0 dB 
4.0 uV or less 0.45 uV 

+6 dB max. above 4.0 uV 0.0 dB 
+6 dB max. above 4.0 uV ·-4.0 dB 

+10 dB max. above 4.0 uV '"11.0 dB 5 kHz miil. 0 8.~5 kHz 150 ms max. 54 ms 250 ms max~' ,20 ms 
*':Requirement of NILECJ Sta~dard was:~ot met. See fq!Arth page for notes and comments. 
N-No test data was obtained. Requirement was not met: " , 
n-No test data W,i!S obtained. No evaluation was made. .. .. 

. 0 >; ~ 
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"Hl TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
(150-174 mHz) " REF. 

5.4.4 

5.4.4.1 

5.4.4.2 

5.4.4.3 

5.4.4.4 

5.5.1 

5.5.1.1 

5.5.1.2 
5.5.1.2 

5.5.1.3 
5.5.1.4 

RECEIVER AUDIO FREQUENCY 

Audio Output Power (Speaker) M 
Audi 0 Ou tP'lt Power Vari ance -

Vol tage +10% 0 
-20% 0 

Temperature -30°C Z 
+60°C Z 

Humi di ty 50°C, 90% RH AH 
Audio Distortion (Speaker) P 

·Temperature -30°C AB 
+60°C AB 

Humidity 50°C, 90% RH AJ 
Audio Frequency Response 

(Speaker) Q 
300 Hz 
500 Hz 

1000 Hz 
2000 HI 
3000 Hz 

Audio Hum and Noise -
Un sque 1 ched S 
Squel ched T 

Audio Hum and Noise Variance -
Unsquelched 

Temperature -30°C AA 
+60°C AA 

Humidity 50°C, 90% RH AI 
Squelched 

Temperature ~30°C AA 
+60"C AA 

Humi dity 50~C, 90% RH AI 

TRANSMITTER RF CARRIER 

Carrier Output Power 
Rated (nominal) 
Measured 
Relation to Rated Output BA 

Carrier Output Power Variance">; 
Vo 1 tage + 10% -BB 

-10% BB 
-20% BC 

Temperature -30°C BN 
+60°C BN 

Humidity 50°C, 90% RH BR 
Carrier Frequency Tolerance BD 
Carrier Frequency Stability -

Vol tage +15% BE 
-15% BE i. 

Temperature -30°C BP 
+60 oC BF 

Humi di ty 50°C, 90% RH BT 
Vi bration BV 

AM Hum and Noise Level BF 
Ca rri er Attack Ti me BG 

)i 

II 
ITEM NO.: 2186 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

500 mW min. " 

-3 dB max. below 500 mW 
-3 dB max. below 500 mW 
-6 dB max. below 500 mW 
-6 dB max. below 500 mW 
-3 dB max. below 500 mW 
10% max. at 500 mW 
18% max. at 500 mW 
19% max. at 500 mW 
18% max. at 500 mW 

+10.5 dB (-10, +2 dB) 
+6.0 dB (-10,+2 dB) 
o dB 0 dB 

-6.0 dB (-10, +2 dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. below 500 mW 
50 dB min. below 500 mW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dBO~\ nominal 
J/ ±3 dB of nom1nal 

±3 dB of nominal 
-6, +3 dB O')''''~LOJllinal . 
±3 dB of nominal" 
±3 dB of nominal 
±3 dB of nominal 
0.0005% of nominal 

0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 

34 dB min. attenuation 
100 ms max. 

2186-2 

1410 mW 

0.9 dB' 
-2.2 dB 
-0.2 dB 
,.0.1 dB 
0.5 dB 
3.9 % 
2.8 % 
5.6 % 

H.6 % 

2.3 dB 
2.9 dB 
0.0 dB 

-5.7 dB 
-10.9 dB 

60.0 dB 
).0.0.0 dB 

55.1 dB 
60.0 dB 
59.3 dB 

90.5 dB 
100.0 d8 
88.0 dB 

6.0 W 
5.9 W 

-0.07 dB 

0.8 dB 
-1.0 dB 
-0.1 dB 
-0.2 dB 
-0.7 dB 
-0.5 dB 

0.00001 i 

0.00001 % 
0.00006"''; 
0.00005 % 
0.00013 % 
0.00045% 
0.00033 % 

95.2 dB 
8 ms 

NOTES 

FM TRANSCEIvtR TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
(150-174 mHz) 

5.5.2 

5.5.2.1 

5.5.2.2 

5.5.2.3 

5.5.2.4 
5.5.2 0 5 

5.5.3 

5.5.3.1 
5.5.3 .• 2 

5.6 

5.6.1 

5.7 

TRANSMITTER AUDIO FREQUENCY 
MODULATION 

Audio Frequency Harmonic 
Distortion 

Temperature ·Stability 
-30°C 
"+60°C 

FM Hum and Noise Level 
FM Hum and Noise Stability 

Temperature -30°C 
+60°C 

Humidity 50°C, 90% RH 
Vibration 

Audio Frequency Response 
300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
3000 Hz 

Frequency Deviation 
Modul ati on Limiti ng 

300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
2500 Hz 
3000 Hz 

TRANSMITTER ELECTROMAGNETIC 
COMPATIBILITY 

Radiated Spurious Emissions 
Sideband Spectrum -

±10 kHz Freq. Separation 
±20 kHz Freq. 'Separati on 

Radiation Efficiency 
Power Test Degradation 

BATTERY (~I-CAD) 

Service Life: 20 to 30°C 
-30°C 
+60°C 

ITEM NO.: 2186 

PERFORMANCE REQUIREMENT 
REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

BH 

BO 
BQ 
BI 

BO 
BO 
BS 
BU 

BJ 

BJ 
BJ 
BJ 
BJ 
BJ 
BJ 

BK 

BL 
BM 

CA 
CB 

DA 
DB 
DC 

n 

5% max. 

9% max. 
9% max. 
40 dB min. attenuation 

34 dB min. attenuation 
34 dB min. attenuation 
34 dB min. attenuation 
25 dB min. attenuatjon 

-10.5 dB (+1, -3 dBi 
-6.0 dB (+1~ -3 dB) 
o dB 0 dB 

+8.0 dB (+1, -3 dB) 
+9.5 dB (+1, -4.6 dB) 

Limits: 4.5125 - 4.9875 kHz 

S5 kHz 
S5 kHz 
S5 kHz 
~5 kHz 
~5 kHz 
~5 kHz 

43 dB min. attenuation 

30 dB min. attenuation . 
60 dB min. attenuation 

20% min. 
1 dB max. 

8 hrs. 2 hrs. 
2 hrs. o hrs. 
7 hrs. 2 hrs. 

2186-3 

2.0 '.t 

4.2 % 
2.2 % 

46.2 dB 

37.3 dB 
45.2 dB 
45.1 dB 
44.8 dB 

-15.3 dB 
-7.2 dB 
0.0 dB 
6.4 dB 
3.6 dB 

4.60 kHz 

4.35 kHz 
4.80 kHz 
4.70 kHz 
4.85 kHz 
4.30 kHz 
3.15 kHz 

50.0 dB 

40.0 dB 
65.0 dB 

33.0 % 
1 dB 

10 min. 
40 min. 
26 min. 

* 

* 

I' 
" 
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FM TRANSCEIVER TEST DA1A (continued) 

NOTES'AND COMMENTS 

,.~ 

2186-4 

ITEM NO.: 2186 

. ~) 
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FM TRANSCEIVER TEST DATA 

ITEM NO.: 2187 MANUFACTURER: 
. ~lODEL NO.: ' 
SERIAL NO.: 

IEC Electronics Corp. 
LE-lOO 
9792 

RH POWER (Nominal): 2.0 Watts 

TYPE: II 
TEST FREQUENCIES: T-« 151.625 mHz 

R- '151.625 mHz, 

'TRANSCEIVER CHARACTERISTIC 
(150-174 InHz) 

5.4.1 

5.4.1 

5~4.2 

5.4.2.1 

5.4.2.2" 

5.4.2.3 
5.4.2.4 

5.4.3 ( , 

5.4.3.1 

,,' 

, 5.4.3.1 

" 5,4.3.2-
5.4.3.3 
5.4.3.4 

RECEIVER SENSITIVITY 

,~INAD Sensiti vi ty 
SINAD Sensitivity Variance -

Voltage +10%' 
-20ot 

Temperature ~300t 

+60°C 
Humidity50°C. 90% RH 

RECEIVER SELECTIVITY 

Usable Bandwidth 
Usab,l e Bandwi dth Vari ance -

A 

B 
B 
U 
U 
AC

s 

C 

Temperatu\'e -30°C V 
+60°C V 

Hum i di ty 50°C. 90% RH AI} 
Adjace'htChannel Selectivity D 
Adjacent Channel Selectivity 
Variance -

Temperature -30°C W 
+60°C W 

Humidt ty 50°C. 90% RH AE 
Spuri ous "Response Attenuati on E 
Intermodulation Attenuation F 

RECEIVER SQUELCH C; 

Threshold Squelch Sensitivity G 
, Threshol d SqueJ ch Vari ance'~ 

Voltage +10% 
, -20% ' 

Temperature -30°C 
+60°C 

Humidity 50°(: .90% RH 
Tight Sque1cb Sensitivity 

'Tight Squelch Variance -
, Temperature-30°C 

+60°C 
Humidity 50°C.~YO% RH 

Sque1 ch [310ck 
Sque1 ch Attack Time 
Squelch Release Time 

I 
I 
Y 
Y 
AG 
H 

x 
X 
AF 
J 
K 
L 

PERFORMANCE REQU IREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST'RESULTS 

0.5 uV or less 

0.7 uV or Jess 
0.7 uV or less 

+6 dB max. above 0.5 uV 
+6 dB max. above 0.5uV 

+10 dB max. above 0.5 uV 

5 kHz min. , ' 

-20% max. b'elow 5 kHz 
-20% max. below 5 kHz 
-20% max. below 5 kHz 
70 dB min. 

58 dB min. 
58 dB min. 
58 dB min. 
60 dB min. 
60 dB min. 

0.4 uV or 1 ess 

0.6 uV or less 
0.6 uV or less 

+6 dB max. above 0.4 uV 
+6 dB ma,X. above 0.4 uV 

+10 dB max. above 0.4uV 
4.0 uV or less 

+6 dB max. 
+6 dB max. 

+10 dB max. 
5 kHz ,"in~ 
150 'ms max. 
250 ms max. 

above 4.0 uv. 
above 4.0 uV 
above 4.0 uV 

0.27 uV 

0.26 uV 
0.32 uV 
-1.5 dB 
-2.5 dB 

N 

6.6 kHz 

-9.1 '.t 
-21.2 % 

N 
78.0 dB 

82.0 dB 
92.0 dB 

N 
87.0 dB 
60.0 d~ 

0.29 uV 

0.29 uV 
~ 0.32 uV 

2.0 dB 
-3.0 db 

N 
0.45 uV 

1.0 dB 
-4.0 dB 

N 
8.5 kHz 
68 ms 
15 ms 

*-Requi.rement of NILECJ Standard was not met. See fourth page for notes and comments. 
N~No test data was obtained. Requirement was not met. 
n)No test data wa:; olitained. Noevaluat1on was made. 

2187-1 
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NOTES 
-*-
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FM TRI\NSCEIVER TEST DATA (conti nued) 

TRANSCEIVER CHARACTERISTIC 

ITEM NO.: 2i87 

PERFORMANCE REQUIREMENT 

~~-------------

(150-1.74 mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

5.4.4 RECEIVER AUDIO FREQUENCY 

5.4.4.1 

5.4.4.2 

5.4.4.3 

5.4.4.4 

Audio Output Power (Speaker) M 
. Audio Output Power Variance -

Vol tage +10% 0 
-20% 0 

Temperature _30°C Z 
+60°C Z 

Humidity 50°C, 90% RH AH 
Audio Distortion (Speaker) P 

Temperature -30°C AB 
+60°C AS 

Humidity 50°C, 90% RH AJ 
Audio Frequency Response 

(Speaker) Q 
300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 

Audio Hum and Noise -
lInsquel ched S 
Squel ched T 

Audio Hum and Noise Variance -
Unsquelched 

Temperature -30°C AA 
+60°C AA 

HI)midity 50°C, 90% RH AI 
Squelched 

Temperature -30°C AA 
+60°C AA 

Humi di ty 50°C, 90%RH AI 

5.5.1 TRANSMITTER RF CARRIER 

5.5.1.1 

.' 5.5.1.2 
5.5"1.2 

5.5.1.3 
5.5.1.4 

Garrier Output Power 
Rated (nominal) 
Measured 
Relation to Rated Output BA 

Carrier Output Power Variance -
Voltage +10% BB 

-10% BS 
-20% BC 

Temperature -30°C BN 
+60°C BN 

Humidity 50°C, 90% RH BR 
Carrier Frequency Tolerance BD 
Carrier Frequency Stability -

Vol tage +15% BE 
-15% ", BE 

Temperature -30°C ii, BP 
+60°C BP 

Humidity 50°C, 90% RH BT 
Vi brati on BV 

AM Hum and Noise Level BF 
Carrier Attack Time BG 

500 mW min. 

-~ dB max. below 500 mW 
-3 dB max. below 500 mW 
-6 dB max. below 500 roW 
-6 dB,m~x. 'below 500 mW 
-3 dB max. below 500 roW 
10% max. at 500 roW 
18% max~ at 500 mW 
18% max. at 500 roW 
18% max. at 500 roW 

+10.5 dB (-10, +2 dB) 
+6.0 dB (-10, +2 dB) 
o dB 0 dB 

-6.0 dB (-10, +2 dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. below 500 mW 
50 dB min. below 500 roW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nominal 

±3 dB of nominal 
±3 dB of nominal 
-6, +3 dB of nominal 
±3 dB of nominal" 
±3 dB of nomi na 1 
±3 dB of nominal 
0.0005% of nominal 

0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nomi.nal 
0.0005% of nominal 
0.0005% of nOllifrla1 

34 dB min. attenuation 
100 ms maX. 

2187-2 

1240mW 

0.9 dB 
-2.2 dB 
0.0 dB 
0.20B 

N 
2.9 % 
4.8 %' 
6.6 % 

N % 

1.1, dB . 
2.1 dB 
0.0 dB 

-5~3 dB 
-10.0 dB 

60.5 dB 
106.0 dB 

60.9 dB 
60.1 dB . N 

96.5 dB 
100.0 dB 

N I, 

2.0 W 
1.77 W 

-0.52 d~ 

,0.34 dB 
-1.49 dB 
-2.61 dB 
-0.52 dB 
-0.85 dB 

N 
0.00001 % 

0.0 % 
0.00004 % 
0.00006 % 
0.00013 % 

N 
0.00033 % 

93.1 dB 
8 ms 

*1 

*1 

*1 

*1 

* 

*1 

*1 " 

FM TRANSCEIVER TEST DATA '(continued) 

TRANSCEIVER CHARACTERISTIC 
(150-174 mHt~ 

5.5.2 

5.5.2.2 

5.5 •. 2.3 

5.5.2.4 
5.5.2.5 

5.5~3 

5.5.3.1 
5.5.3.2 

5.6 

5.6.1 

5.7 

TRANSMITTER AUDIO FREQUENCY 
MODU[ATION 

Audio Frequency Harmonic 
Di stortion 

Temperature St"'i1 ity , 
-3 :.t: 
+60°C 

FM Hum and Noise Level 
FM. Hum and Noi se Stabil ity 

Temperature -30°C 
. +60°C 

Humidity 50°C, 90% RH 
Vibration 

·Audio Frequency Response 
300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
3000 Hz 

'Frequency Deviation 
Modulation Limiting 

300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
2500 Hz 
3000 Hz 

TRANSMITTER ELECTROMAGNETIC 
COMPATIBILITY 

Radiated Spurious Emissions 
Sideband Spectrum -

±10 kHz Freq. Separation 
±20 kHz Freq. Separation 

ANTENNA 

Radiation Effici'ency 
Power Test Degradation 

BAHERY (NI-CAD) 

Service Life: 20 to 30°C 
-30°C 
+60°C 

REF. 

BH 

BQ 
BQ 
BI 

BO 
BO 
BS 
BU 

BJ 

BJ 
BJ 
BJ 
BJ 
BJ 
BJ 

BK 

BL 
BM 

CA 
CB 

DA 
DB 
DC 

ITEM NO.: 2187 

PERFORMANCE REQUIREMENT 

.-

DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

5% max. 

9% max. 
9% max. 
40 dB min. attenuation 

34 dB min. attenuation 
34 dB min. "ttenuation 
34 dB min. attenuation 
25 dB min. attenuation 

-10.5 dB (+1, -3 dB) 
-6.0 dB (+1, -3 dB) 
OdB 0 dB 

+8.0 dB (+1, -3 dB) 

3.1 % 

4~3 % 
3.1. % 

50.2 dB 

41.5 dB 
37.5 dB 

N 
36.3 dB 

-18.0 dB 
-8.0 dB 
0.0 dB 
6.5 dB 
5.5 dB +9.5 dB (+1, ~4.6 dB) 

Limits: 4.5125 - 4.9875 kHz 4.5000 kHz 

~5 kHz 
~5 kHz 
55 kHz 
55 kHz 
55 kHz 

.55 kHz 

43 dB 'nTin. attenuation 

30 dB min. attenuation 
60 dB min. attenuation 

20% min. 
1 dB max. 

8 hrs. 
2 hrs. 
7 hrs~ 

2187-3 

4 hrs. 
3 hrs. 
5 hrs. 

4.90,kHz 
. 4.90 kHz 

4.60 kHz 
4.40 kHz 
3.80 kHz 
2.80 kHz 

50.0 dB 

40.0.dB 
65.0 dB 

17.7 % 
0.0 dB 

56 min. 
28 min. 
10 min. 

*1 

* 

* 

* 

\ 
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FWTRANSCEIVER TEST DATA (continued) 

1. 

NOTES AND COMMENT~ 

ITEM NO.: 2187 

Test data was not obtained. The transmitter and receiver ceased, to functio~ during the 
humidity test at 50°C, 90% relative humidity. The recovered, operatlon upon drYlng out under 
ambient temperature and humidity conditions. 

(i 

2187-4 

Ii 

o 

o 

~-

FM TRANSCEIVER TEST DATA 

MANUFACTURER: 
MODEL NO. : 
SERIAL NO.: 

lEC ,El ectroni cs' Corp. 
U-lOO 
9793 

ITEM'NO.: 2188 
RF POWER (Nominai): '2.0 Watts 
TEST FREQUENCIES: T~ 464.500'mHz TYPE: . I.I I .. 

R- 464~500 mHz 
TRAtJSCEl VER CHARACTERISTIC 
_ (40.0:-:,?12 mHz) 

5.4 .. 1 

S.4.1 

5.4.2, 

5.4.2.2 

5.4.2.3 
S.4.2.4 

5.4.3 

5.4.3.1 

5.4.3.1 

5A.3.2 " 
5.4.3.3 
5.4.3.4 

RECEIVER SENSITIVITY 

SINAD Sensitivity 
SINAD Sensitivity Variance-

Voltage +10% 
-20% 

'Temperature -30°C 
+60~C 

Hum; dity 50°C, 90% RH 

RECEIVER SELECTIVITY 

Usable Bandwidth 
Usable Bandwidth Variance _ 

A 

B 
B 
U 
U 
AC 

C 

Temperature -30 0 e V 
t60°C V 

Humi dity 50 DC ,. 90%' RH' AD 
Adjacent Channel Selectivity 0 
Adjacent Channel Selectivity 
Varjanc,~ -

Temperature -'30De W 
+60°C .W 

Humidity 50°C, 90%RH AE 
Spur.ious Response Attenuation E 
I ntermodul ati 6n Attenuati on F 

RECEIVER SQUELCH 

'Threshold Squelch Sensitivity G 
Threshold Squelch Variance-

Voltage +10% • 
-20% 

Temperature -30DC 
+60°C 

" Humidity 50De, 90% RH 
, Tight Squelch Sensitivity 
" tight SquelchVarialic;e _ 

Temperature" -3Qoc 
+60°C 

, Humidity 50°C,,90% RH 
. Squelch Block . " . 
Squelch Attack Time 
Squelch Release Time 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

0.5 uVar less 

0.7 uV or less 
0.7 uV or less 
+6 dB max. above 0.5 uV 
+6 dB max. above 0.5 uV 

+10 dB max. above 0.5 uV 

5 kHz min. 

-20% max. below 5 kHz 
-20% max. below 5 kHz 
-20% max. below 5 kHz 
60 dB min. 

48 dB min. 
48 dB min. 
48 dB min. 
60 dB min. 
60. dB min. 

0.4 uV or 1 ess 

0.6 uV or less 
0.6 uV or less 
+6 dB max. above 0.4 uV 
+6 dB max. above 0.4 uV 

+10 dB max. above 0.4 uV 
4.0 uV or less 

+6 dB max. above 4.0 uV ' 
+6 dB max. above 4~0 uV ' 

+10 dB max. above 4.0uv, 
5kHz min.' 
150 msmax. 
250 ms l\1ax. 

0.33 uV 

0.31 uV 
0.36 uV 
-0.4 dB 
-1.8 dB 
-5.5 dB 

5,40 kHz. 

-16.7 %' 
24.1 % 

-11.1 % 
74.0 dB 

72.0 dB 
87.0 dB 
69.0 dB 
44.5 dB 
61.0 dB 

0.12 uV 

0.02 uV, 
0.34 uV 
-7.0 dB 
0.0 dB 

-9.0 dB' 
0.53 uV 

2.0 dB 
-1.0 dB 
.;,4.0 dB 

7.1 kHz 
45 ms 
65 ms 

, ~ b, . 

*~Reqtiiremeht of NILECJ -Stand/!rd was .not met. See, folirthpage for notes and. comments. 
H:-No test data was,obtained. Requirement was not met. 
I!-No 'test d'atawas obtain~c;I. No eval uati on .was made. " 
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( 
FM TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
(400-512 mHz) REF. 

5.4.4 

5.4.4.1 

5.4.4.2 

5.4.4.3 

5.4.4.4 

5.5.1 

5.5.1.1 

5.5,1.2 
5.5.1.2 

5.5.1-.3 
5.5.1.4 

RECEIVER AUDIO ~REQUENCY 

Audio Output Power (Speaker) ~, 
Audio Output Power Variance -

Vol tage +10% 0 
-20% 0 

Temperature -30°C Z 
+60°C Z 

Humidity 50°C, 90% RH AH 
Audio Distortion (Speaker) P 

Temperature -30°C AB 
. +60oC AB 

Humidity 50°C, 90% RH AJ 
.Audio Frequency Response 

(Speaker) . Q 
, 300 Hz 

500 Hz 
1000 Hz 
2000 Hz 
3000 Hz 

Audio Hum and Noise -
Unsquel ched S 
Squelched. , T 

Audio Hum and Noise Variar.ce -
Unsquelched 

Temperature -30°C AA 
. +60°C AA 

. Humi di ty 50°C, 90% RH AI 
Squelched 

Temperature -30°C AA 
+60°C AA 

Humidity SO°C, 90% RH AI 

TRANSMITTER RF CARRIER 

Carr::ier Output Power 
Rated (nominal) 

. Measured 
Relation to Rated Output BA 

Carrier Output Power Variance -
~ol tage +10% BB 

-10% BB 
, -20% BC 

Temperature -30°C BN 
·+60°C BN 

. Hum} dity 50°C, 90% RH BR 
Carrier- Frequency Tolerance SD 
Carrier Frequency Stability -

Voltage +15% BE 
-15% BE 

Temperature -30"C , Bf' 
. +60°C BP 

Humidity 50°C. 90% RH BT 
Vibration BY . 

AM Hum'and Noise ~evel BF 
Carrier- Attack Time" BG 

ITEM NO.: 2188 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS . NOTES 

500 mW min. 

-3 dB max. below 500 mW 
-3 dB max. below 500 roW 
-6 dB rna x.. bel o.w 500 nioI 
-6 dB max. below 500 mW 
-3 dB max. below 500 roW 
10% max. at 500 roW 
18% max. at 500 roW 
18% max.; at 500 roW 
18% max. at 500 roW 

+10.5 dB (-10. +2 dB) 
+6.0 dB (-la, +2 dB) 
o dB 0 dB 

-6.0 dB (-10, +2. dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. below 500 roW 
50 dB min. below 500 roW 

30 dB min. 
30 dB m'in. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nominai 

±3 dB of nominal 
±3 dB of nominal 
-6. +3 dB of nominal 
±3 dB of nominal 
±3 dB. of numi nal 
±3 dB of nominal 
0.0005% of nominal 

0.0005% of nominal 
0.0005% of !'lominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 

34 dB min. attenuation 
100 ms max. . 

2188-2 

1300 mW 

1~0 dB 
.. 2.1 dB 
-0.4 dB 
0.0 dB 

-0.7 dB 
3.5 % 

. 3.7 % 
2.1 % 
9.0 % 

3.0 dB 
3.4 dB 
0.0 dB 

'-6.7 dB 
-11.B dB 

61.1 dB 
100.0 dB 

'60.1 dB 
59.6 dB 
57.8 dB' 

94.0 dB 
100.0 dB 
89.1 dB 

2.0 W 
1.98 W. 

-0.04 dB 

1.10 dB 
-1.21 dB 

--2.80 dB 
-0.37 dB 
-D.·92 dB 

.. -0.65 dB 
o.oorm % 

.0.00007 $ 
, '0.00005 % 

0.00028 % 
0.00015 f, . 

0.00028 % 
0.00011 % 

. 77.5 dB 
8 ms 

,-"' • :'"' '1 

.-
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FM TRANSCEIVER TEST DATA 

ITEM NO.: 2192 
RF POWER (Nominal): 3.0 Watts 
TEST FREQUENCIES: T- 34.000 mHz 

R- 34.525 mHz 

MANUFACTURER: REPCO, Inc. 
MODEL NO.: RPX 50 
SERIAL NO.: HGC 79680 . 
TYPE: 

TRANSCEfltER CHARACTER ISTlC 
(25-50 !nHz) 

PERFORMANCE REQUIREMENT 
REF. DEC-'78 N.lLECJ -STD-0209.00 TEST RESULTS NOTES 

--r-

5.4.1 

5.4.1 

5.4.2 

5.4.2.1 

5.4.2.2 

5.4.2.3 
5.4.2.4 

5.4.3 

5.4.3.1 

5.4.3.1 

RECEIVER SENSITIVITY 

SINAD Sensitivity A 
SINAD Sensitivity Variance -

Voltage +10% B 
-20% B 

Temperature -30·C U 
+60·C U 

Humi di ty 5p·C, 90"}' RH AC 

RECEIVER SELECTIVITY 

Usable Bandwidth C 
Usable Bandwidth Variance -

Temperature -30·C V 
+60·C V 

Humidity 50·C, 90% RH AD 
Adjacent Channel Selectivity 0 
Adjacent Channel Selectivity 
Variance -

Temperature -30·C W 
+60·C W 

Humi di ty 50·C ,90% RH AE 
Spurious Response Attenuation E 
Intermodulation Attenuation F 

RECEIVER SQUELCH 

Threshold Squelch Sensitivity G 
;'Threshold Squelch Variance-

Voltage +10% 1 
-20% 1 

Temperature -30·C Y 
+60·C· Y 

Humidity 50·C, 90% RH AG 
Tight Squelch Sensitivity H 
Tight Squelch Variance -

Temperature -301"0 X 
+60'W\ X' 

Humidity 50·C, 90'% RH AF 
Squel ch Block J 

Squelch Attack Time K 
L 

0.5 uV"or less 0.18 uV 

0.7 uV or less 0.19 uV 
0.7 uV or 1 ess 0.19 uV 

+6 dB max. above 0.5 uV -9.9, dB 
+6 dB max. above 0.5 uV -6.7 dB 

+10 dB max. above 0.5 uV -7.5 dB 

5 kHz min. 7.3 kHz 

-20% max. below 5 kHz 54.0 % 
-20% max. below 5 kHz 62.0 % 
-20% max. below 5 kHz 42.0 % 
60 dB min. 83.2 dB 

48 dB min. 73.0 dB 

48 dB min. 75.1 dB 
48 dB min. 75.1 dB 
70 dB min. >70.0 dB 
70 dB min. 73.4 dB 

0.3 uV or less :'0.05 uV 

0.45 uV or 1 ess 0.05 uV 
0.45 uV or 1 ess O.O~A;"'~-

+6 dB max. above 0.30 uV -13.2 dB 
+6 dB max. above 0.30 uV ~L10.1 dB 

+10 dB max. above 0.30 uV 12.0 dB 
3.0 uV or less 0.76 uV 

':1,8.9 dB +6 dB max. above 3.0 uV 
+6 dB max. above 3.0 uV -l'.7 dB 

+10 dB max. above 3.0 uV -7.3 dB 
5 kHz min. 5.3 kHz 

,150 ms max. 45 ms 

250 ms max. 18 ms 
Squelch Release Time 

5.4.3.2 
5.4.3.3 
5.4.3.4 
*-Requi rement of(!~IlLECJ Standard was not met. See fourth page for notes and comments. 
'N-No test data was obtained. Requ"irement was not met.\ 
n-No test data was obtained. No ~valuation was made. )) . /, I () 
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FM TRANSGE I VER TEST DATA ( . cont1nued) 

,TRANSCE I VE R CHARACTER ISTrC 
(25-50 ntlz) REF. 

ITEM NO.: 2192 

PERfORMANCE REQUIREMENT 
OEC-78 NILECJ-STD-0209.00 

5.4.4 

5.4.4.1 

5.4.4.2 

5.4.4.3 

5.4.4.4 

5.5.1 

5.5.1.1 

5.5.1.2 
5.5.1.2 

5.5.1.3 
5.5.1.4 

RECEIVER AUDIO FREQUENCY 

Audi 0 Out ut 0p Aud' p ower (Speaker) M 
~OltOutPut Power Variance -
o age +10% 0 

" -20% 
Temperature;-30·C ~ 

+60·C 
~umi~ity 50·C, 90% RH Z 

AUd~O 01 stortion (Speaker) AH 
emperature -30·C P 

• +60.C AB 
Humi dity 50·C 90% RH AB 

AUd(iO Frequency Response AJ 
Speaker) 

300 Hz Q 

500 Hz 
1000 Hz 
2000 Hz 
3000 Hz 

Audio Hum and Noise _ 
Unsque1ched 
Squelched S 

Audio Hum and Noise V • ,T 
Unsque1ched anance -

Temperature -30·C 
+60·C 

Humidity 50·C 90% RH 
Squelched ' 

Temperature -30·~ 
+60·C 

Humidity 50·C, 90% RH 

TRANSMITTER RF CARRIER 

. Carrier Output Power 
Rated (nominal) 
Measured 

AA 
AA 
AI 

AA 
AA 
AI 

Relation to R 
Carrier Output p

ated Out~ut BA 
,1 Vol t ower Van ance -age "+lO% . 

-10% BB 
-20% SB 

Temperature -300C BC 
, +60.C BN 

Ii~midity 50·C, 90% Rli BN 
Carr1er Frequency 'r 1 BR " i 0 era nee BO 
~ar~ er Frequency Stabi1it _ 

\01 tage +15% y, 
-15% BE 

Temperature -30.e BE 
. +600C BP 

Humi dity 50··C 90% RH BP 
Vibration' BT 

AM Hum and Noise Level BV 
Carrier ,I\ttack Ti BF me BG, 

500 mW min. 

.-3 dB max. below 500 mW 
-3 dB max. below 500 mW 
-6 dB max. below 500 row 
-6 dB max. below 500 row 
-1 3 dB max. below 500 mW 

0% max. at 500 row 
18% max. at 500 mW 
18% maX. at 500 row 
18% max. at 500 mW 

+10.5 dB (-10, +2 dB) 
+6.0 dB (-10, +2 dB) 
o dB 0 dB 

-p.D dB (-10, +2 dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. below 500 mW 
50 dB min. below 500 mW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3. +1 dB of nominal 

±3 dB of nominal 
±3 dB of nominal 
~6, +3 dB of nominal 
_3 dB of nominal 
±3 dB of nominal 
±3 dB of nominal 
0.002% of nominal 

0.002% of nominal 
0.002% of nominal 
0.002% of nominal 
0;002% of nominal 
0.002% of nomi.na1 
0.002% of nominal i400 dB min. attenuation 

ms max. 

2192-2 ' 

TEST RESULTS 

1021 mW 

4.0 dB 
0.8 dB 
3.4 dB 
3.8 dB 
2.3 dB 
2.4 'h 
3.0 % 
1.2% 
1.5 % 

-2.7 dB 
5.3 dB 
0.0 dB 

-7.0 dB 
-25.7 dB 

90.8 dB 
90.8 dB 

90.8 dB 
90.8 dB 
90.8 dB 

90.8 dB 
90.8 dB 
90.8 dB 

3.0 W 
5.2 W 
2.4 dB 

3.5 dB 
1.1 dB 
1.0 dB 
1.3 dB 
2.7 do 
1.2 dB 

0.00027 % 

o..0003? % 
0.00059 'j; 
0.0014 '.t 
0.00013 'j; 
0.00014 % 
0.00009 % 

56.5 dB 
15 ms 

* A 

* 

* 
* 
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FM TRANSCEIVER TEST DATA (continued) 

TRANSCEI}E:R CHARACTERISTIC 
(~5-5D rrtiz) 

5.5.2 TRANSMITTER hUDIO FREQUENCY 
MODULATION 

5.5.2.1 

5.5.2.2 

5.5.2.3 

5.5.2.4 
5.5.2.5 

5.5.3 

5.5.3.1 
5.5.3.2 

5.6 

5.6.1 

5.7 

Audio Frequency Harmonic 
BH ,Oi storti on 

Temperature Stabil ity 
-30°C, BQ 
+6D o C BQ 

FM Hum and Noise,Level B'I 
FM Hum and Noise 'Stability 

TemperatuT'e -30°C 130 
. +60°C 130 

Humidity 50°C, 90'1, RH BS 
Vibration BU 

A~dio Frequency Responsp. 
300 Hz 
500 Hz 

1000 Hz 
2500 H7. 
3000 Hz 

Frequency Deviation I3J 
Modulation Limiting 

300 Hz BJ 
500 Hz BJ 

1000 Hz BJ 
2500 Hz BJ 
3000 Hz BJ 

TRANSMITTER ELECTROMAGNETIC 
CQMP7ii1lITLrTV , ___ ~,--~ 

,"" ) 
/ / 

Radiated Spurious Emisslli~'-'BK 
Sideband Spectrum -

±10 kHz Freq. Separation BL 
±20 kHz FT'eq. Separation 'BM 

ANTENNA 

Radiation Efficiency 
Power Test Degradation 

BATTERY (NI-CAD) 

Service Life: 20 to 30°C 
-30'''C 
+60°C 

CA 
CB 

OA 
DB 
DC 

ITHI NO.: 2192 

PERFORMANCE RfQUIREMENT ., 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

5'1, max. 

9'1, max. 
9'1, max. 
49 dB mi n. a,ttenua ti on 

-----""': 

34 dB min. attenuation 
34 dB min. attenuation 
34 dB ,~in. attenuation 
25 dB min. attenuation 

"" . 
-10.5 dB (+1, -3 dB) -----> 
-6.0 dB (+1, -3 dB) 
0 dB 0 dB 

+8.0 dB (+1, -3 dB) 
+9.5 dB (+1, -4.6 dB) 

Limits: 4.5125 - ~,9875 kHz 

5 kHz 
5 kHz 
5 kHz 
5 kHz 
5 kHz 

43 dB min. attenuation 

25' dB min. attenuation 
50 dB min. attenuation 

N/A 
2 dB max. 

8 hrs. 
2 hrs. 
7 hrs. 

2.5 '1, 

2.0 '1, 
2.0 '1, 

32.3 dB 

33.6 dB 
33.5 dB 
36.6 dB 
30.9 dB 

0.3 dB 
0.4 dB 
0.0 dB 
0.0 dB 

-0.4 dB 
4.80 kHz 

4.52 kHz 
4.65 kHz 
4.72 kHz 
4.90 kHz 
4.20 kHz 

53.0 dB 

27.0 dB 
60.0 dB 

N/A 
0.0 dB 

2 'hrs. 25 min. 
o hrs. 55 min. 
3 hrs. 15 min. 

\~ 

2192-3 
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FM TRANSCEIVER TEST DATA (continued) 

II 
i( NOTES A~D COMMENTS 

ITEM IlD.: 2192 

1. Audio hum and noise measurement of -90.8 dB represent the measuring 1 imit of the test 
instrumentation. The audiC) hum and noise was less than the measuring capability of the test 
instrumentation. 

·Cornrqents of manufacturer: 

A. Low Frecuencie~ 1fI'e deliberately attenua.ted to improve 
rejection of CTCSS tone. 

B. The microphone element provides the pre-emphasis in our 
audio circuit. A microphone simulator is reauired for 
audio response measurements. All unit data indicates 
that the unit will pass when measured Hith the simulator 
circuit. 

2192 -4 
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~IANUF ACTURER: 

FM TRANSCEIVER TEST DATA 

ITEM NO.: 2195' , 
MOOEL NO.: 
SERIAL NO.:' 
TYPE: 

REPCO,Inc. 
TEK 10-8 
118287 

RF POWER (Nominal): 2.2 Watts 

II 
TEST FREQUENCIES: T

R-

PERFORMANCE REQUIREMENT 

155.145 mHz 
155.145 mHz 

TRANSCEIVER CHARACTERISTIC 
(150-174 mHz) REF. DEC- '78 NILECJ -STD-0209 .00 TEST RESULTS NOTES 

5.4.1 RECEIVER SENSITIVITY 

5.4.1 SINADSensitivity A 
SINAD Sensitivity Variance -

Voltage +10% B 
.,.20%B 

Temperature -30°C - U 
+60°C U 

Humidity, 50°C, ~O% RH AC 

5.4;2 RECEIVER SELECTIVITY 

5.4.2.i 

5~4.2.2 

5.4.2.3 
5.4.2.4 

Usable Bandwidth C 
Usable Bandwidth Variance -

Temperature -30°C V 
, +60°C V 

'Humidity 50°C, 90% RH AD 
Adjacent Channe1,Se1ectivity D 
Adjac,ent Channel Selectivity 
Vari ance -' 

Temperature -30°C W 
+60°C W 

Humidity 50°C, 90% RH AE 
Spurious Response Attenuation E 
Intermodu1ation Attenuation F 

5.4.3 ~ECEIVER SQUELCH 

5.4.3.1 

5.4.3.1 

Threshold Squelch Sensitivity G 
Threshold Squelch Variance-

Voltage +10% 'I 
-20% I 

Temperature -30oe ' Y 
+60°C Y 

Hum'j di ty 50°C" 90% RH AG 
Tight Squelch Sensitivity H 
Tight Squelch Variance -

Temperature -30°C X 
+60°C X 

Humidity 50°C, 90%" RH AF 
Sque,J ch Block J 

0.5 uV or ,less 

0.7 uV' or less 
0.7 uV or less 

+6 dB max. above 0.5 uV 
+6 dB max. above 0.5 uV 

+10 dB max. above 0.5 uV 

5 kHz min. 

-20%'max. below 5 kHz 
-20% max. below 5 k~z 
-20% max. below 5 kHz 
70 dB min. 

58 dB min. 
58 dB min. 
58 dB min. 
60 ,dB mi n. 
60 dB min. 

0.4 uV or 1 ess 

0.6 uV or less 
0.6 uV or less 

+6 dB max. above 0.4 uV 
+6 dB max. above 0.4 uV 

+10 dB max. above 0.4 uV 
4.0 uV or)ess 

+6 dB max. above 4.0 uV ' 
+6 dB max. above 4.0 uV 

+10 dB max. above 4.0 uV 
5 kHz min. ' 
150 ms max. 

0.20 uV 

0.20 uV 
0.22uV 
-8.9 dB 
-6.4 dB 
-6.4 dB 

,6.8 kHz 

38 % 
22 % 
36 % 

'74.4 dB 

73.1 dB 
67.4 dB 
'12.0 dB 
>60.G'dB 
55.5 dB 

0.08 uV' 

0.08 uV 
0.10 uV 

-14.2 'dB, 
" -12.2 dB 

-H.6 dB 
0,26 uV " 

-21.4 dB 
-22.8 dB 
-20.9 dB 

5.0 kHz 
'60 ms 

-*-

*1 

* 

5.4.3.2 
5.4.3.3 
5.4.3.4 

Sque1 ch Attack Time' K 
Squelch Re1ease,Time L 250 msmax. 300 ms * 

*-Requirement of NILECJ Standard was not ~et. See fourth page for notes and'comments. 
N-No test data was obtained •. Requirement was not met. 
n-No test data was obtained. No evaluation was made. '. 'i~\ 
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H-l TRANZG§-UER TEST DATA (conti nued)' 
(/ 

TRANSCEIVER CHARACTERISTIC 
(150-174 nilz) REF. 

5.4:4 

5.4.4.1 

5.4.4.2 

5.4.4.3' 

5.4.4.4 

5.5.1 ," 

5.5.1.1 

5.5.1.2 
5.5.1.2 

5.5.1.3 
5.5.1.4 

" 

RECEIVER AUDIO FREQUENCY 

Audio Output Power (Speaker) M 
Audio Output Power Varianc·!! -

Vol tage :+10%' 0 
-20% 0 

Temperature -30°C Z 
, +60°C Z 
.. Humidity50oG, 90% RH AH 

--0 Audi a Oi storti on (SpeakerlP 
. . Temperature -30°C, , AB . 
, , '+60°C AB 

Humidity 50°C, 90% RH AJ 
Audio .Frequency. Response. 

(Speaker) Q 
300 Hz 
500 Hz 

1000 Hz 
2000 Hz 

, 300,0 Hi 
Audio Hum'and Noise .,. 

. Unsque1ched S 
~u~c~d, T 

AUdio Hum and Noise Variance -
Unsque1ched 

Temperature -30°C 
, +60°C 

Humidity 50°C, 90% RH 
Squelched 

Temperature -30°C 
+60°C 

Hu~idity 50°C, 90% R~ 

AA 
AA 

,AI 

AA 
AA 
AI 

TRANS~lITTER RF ·CARRIER. 

Carrier qutput Power 
Rated (nominal) 
'Measured , 
Relation to Rated Output BA 

Carrier Output Power Variance -
Vol tage +10% ' BB 

-10% BB 
-20% BC 

Temperature -30°C BN 
+60°C BN 

Humi dity50°C, 90% RH BR 
Carrier Frequency Tolerance BD 
Carrier Frequency Stability -

Voltage '+15% BE 
, -15% BE 

Temperature -3.0°C BP 
'+60°C PP 

Humidity 50°C, 90% RH BT 
V.ibration BI! 

Ml Hum and Noi se Level BF 
Carrier Attack Time BG 

d". " 

ITEM .NO,': 2195' 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD~0209.00 TEST'RESULTS 

500 mW mi n. 

-3 dB max. below 500 mW 
-3 dB max. below 500 mW 
-6 dB max. below 500 mW 
-6 dB max. below 500 mW 
-3 dB max. below 500 mW 
10% max. at 500 mW 
18% max. at 500' roW 
18% max. at 500'mW 

"18% max. at. 500 , roW 

+10.5 dB /-10, +2 dB) 
, +6.0 dB i i(-10; +2 dB)' 

o dB 0 dB 
-6.0 dB (-10, +2 dB) 
"'9.5 dB (-iO, +2 dB) 

40 dB min. ,below 500 mW 
50 dB min. below 500 'roW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
4·0 dB min. 
40 dB min. 

-0.3, +1 dB of nOminal 

±3 dB of nominal 
±3 dB of nominal 
-6, +3"dB of nominal "" 
±3 dB of nominal 
±3 dB of nominal 
±~ dB of nominal 
0.0005% of nominal" 

0.0005% of nominal 
0.0005% of nbminal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 

34 dB min.attenuati.on 
190.,ms max. 

2195-2 

753 mW 

3.5 dB 
-2.0 dB 
2.7 dB 
2.9 dB 
3.0 dB 
1.8 % 
3.7 %. 
4.1, % 
2.4 % 

8.1 dB 
5'.5 dB 
0.0 dB 

-8.2 dB, 
-16.0 dB 

5r.2dB 
82.8 dB 

51. 7 dB 
51l.8 dB 
52.2 dB 

77.7 dB 
66.2 dB 
72.7 dB 

2:2 H 
2.4 W 

0,,38 dB 

0.9 dB 
..,0.6 dB' 
-1.7 dB 
0.2· dB 
0.0 dB 

·0,.2 dB 
0.00001 %, 

0.00002,% 
0.00002 % 
0.00027 % 
0.00027 i 
0.00045 %. 
0.00053 % 

69.4 dB 
12 ms 

'~ 

NOTES 

*2 
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FM TRANSCEIV~R TEST ,DATA (continued) 

TRANSCEIVER CHARACTERiSTIC 
(150-174 miz) REF. 

5.5.2 TRANSMITTER AUDIO FREQUENCY 
MODO[ATION 

.:::~ 

5.5.2.1 Audio Frequ'ency Harmonic 
, Di s,torti on ' BH 

Temperature Stability 
-30°C BQ'" 

'+60°C BQ 
5.5.2.2 Hl Hum and Noi s,e Level BI 

FM Hum and Noise StaQility 
Temperature -30°C BD 

+60°C BD 
Humidity 5D oC, 90% RH' BS 
Vibration' BU 

5.5.~,3 Audio 'Frequency Response 
30'0' Hz ' 
50'0' Hz 

10'0'0' Hz 
250'0 Hz 

'30'0'0' Hz, 
5.5.2.4 Frequency 'Deviation BJ 
5.5.2.5 Modulation Limiting 

300' Hz BJ 
50'0 Hz BJ 

100,0 Hz BJ 
2500 ~z BJ 
3000 Hz BJ 

5.5~3 TRANSMITTER ELECTROMAGNETIC 
CDNPATIBILITY 

5.5.3.1' Radiated Spurious Emissions BK 
5.5.3.2 Sideband Spectrum -

±lD kHz Freq. Separa~i on, ,', BL 
±2D kHz Freq. Separation BM 

5.6 ANTENNA 

5.6.1 Radiation Efficiency CA 
Power Test Degradation CB 

5.7 BATTERY (NI-CAD) 

Service Life: 20' to 3Do C DA 
-3D aC '! DB 
+6D oC DC 

ITEM NO.: 2195 " 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

5% max. 6.0 % 

9% max. 7.2 % 
9% max. 22.0 % 
40 dB min. attenuation 36.4 dB 

34 dB min. attenuation 32.0' dB 
34 dB min," attenuation 33.3 dB 
34 dB min. attenuation 36.7 dB 
25 dB min. attenuation 26.4 dB 

-10'.5 dB (+1, -3 dB) 10,"1' dB 
-6.0' dB (+1, -3 dB) -5.8, dB 

0' dB 0' dB' 0'.0' dB 
+8.0' dB (+1, -3 dB) 9.0' dB 
+9.5 dB (+1, -4.6 dB) 8.8 ct:! 

Limits: 4.5125 - 4.9875 kHz 5.3 kHz 

55 kHz 4.70' kHz 
~5 kHz 4.90' kHz 
~5 kHz 4.75 kHz 
~5 kHz 5.00' kHz 
~5 kHz 4.30' kHz 

43 dB min. attenuation ' n 

3D dB min. attenuation 31 dB 
60' dB min. atten\lation ,1jQ dB 

" ,) 

20'% min. n 
1 dB max. 0'.0' dB 

8 hrs. 7 hrs. 0' min. 
2 hrs. N 
7 hrs. N 

'NOT~S 
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FM TRANSCEIVER TEST DATA (continued) 

2. 

3. 

4. 

NOTES AND CDMMENTS 

ITEM ND.: 2195 

The transceiver would not 'produce' the, required 5DDmW output at -20'% of nominal voltage • 
Results indicated are for -10'% r~duction of nominal voltage. 

The transceiver was within th,e compliance requirement at 10'-30' H 'b t' b the 30'-60' Hz vibration. z v, ra 10n ut not during 

The', transceiver failed to operate during the radiated spuriou,S em,'ss,'ons efficiency tests. and antenna 

The t~ansteiver dii:l not produce one-half of nominal power at -3DoC or +6D o C. be conducted. No test could 

2195-4 
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FM TRANSCEIVER TEST DATA 

MANUFACTURER: REPCO ITEM NO.: 2198' 
NODEl NO.: RPX 450 RF POWER (Nominal): '2.0 Watts 
SERIAL NO.: HGC 79785 TEST FREQUENCIES: T- 484.00 mHz 
TYPE~ III R- 487.00 mHz 

TRANSCEI VER CHARACTERISTIC PERFOR~~NCE REQUIREMENT 
(400-512 mHz) REF. DEC-'78 NILECJ -SID-0209 .00 TEST RESULTS 

5.4.1 

5.4.1 

5.4.2 

5.4.2.1 

5.4.2.2 

5.4.2.3 
5.4.~.4 

5.4.3 

5.4.3.1 

5.4.3.1 

5.4.3.2 
5.4.3.3 
5.4.3.4 

RECEIVER SENSITIVITY 

SINAD Sensitivity A 
SINAD Sensitivity Variance -

Voltage +10% B 
-20% B 

Temperature -30°C U 
+60°C U 

Humi di ty 50°C, 90% RH AC 

RECEIVER SELECTIVITY 

Usable Bandwidth C 
Usable Bandwidth Variance -

Temperature -30°C V 
+60°C V 

Humidity 50°C, 90% RH AD 
Adjacent Channel Selectivity D 
Adjacent Channel Selectivity 
Vari ance -. 

Temperature -30°C W 
+60°C W 

Humidity 50°C, 90% RH AE 
Spurious Response Attenuatio~ E 
Intermodulation Attenuation F 

RECE!VER SQUELCH 

Threshold Squelch Sensitivity G 
Threshol d Squelch Vari ance- .' 

Voltage +10% I 
-20% I 

Temperature -30°C Y 
+60°C Y 

Humidity 50°C, 90% RH AG 
Tight Squelch Sensitivity H 
Tight Squelch Variance -

Temperature -30°C ·X 
+60°C X 

Humidity 50°C, 90% RH AF 
Squelch Block J 
Squelch Attack Time K 
·Squelch Release Time L 

0.5 uV or less 0.18 uV 

0.7 uV or less 0.18 uV 
0.7 uV or less 0.18 uV 
+6 dB max. above 0.5 uV -6.7 dB 
+6 dB max. above 0.5 uV . -8.0 dB 

+10 dB max. above 0.5 uV -8.0 ~B 

5 kHz min. 6.7 kHz 

-20% max. below 5 kHz 4.0 % 
-20% max. below 5 kHz 8~0 % 
-20% max. below 5 kHz 42.0 % 
60 dB min. 76.7 dB 

48 dB min. 62.6 dB 
48 dB·min. 73.8 dB 
48 dB min. 74.0 dB 
60 dB min. >60.0 dB 
60 dB mio. 61.5 dB 

0.4 uV or 1 ess 0.07 uV 

0.6 uV or 1 ess ,0.10 uV 
0.6 uV or less 0.08 uV 

+6 dB max. above 0.4 uV -11.2 dB 
+6 dB max. above 0.4 uV -15.1 dB 

+10 dB max. above 0.4 uV -12.4 dB 
4.0 uV or 1 ess 0.32 uV 

+6 dB max. above 4.0 uV -22.2 dB 
+6 dB max. above 4.0 uV -20.0 dB 

+10 dB max. above 4.0 uV -2o.~4dB 
5 kHz min. 4.7 kHz 
150 ms max. 55 ms 
250 ms max. 68 ms 

*-Requirement of NIL~CJ Standard was not met. See fourth page for'notes and comments. 
N-No test data was obtained. Requirement.was not met. 
n-No test"data was obtained~ No evaluation was made. 
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FM TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
(400-512 niiz) - REF. 

5.4.4 

5.4.4.1 

5.4.4.2 

5.4.4.3 

5.4.4.4 

5~5.1 

5.5.1.1 

5.5.1.2 
5.5.1.2 

5.5.1.3 
5.5.1.4 

RECEIVER AUDIO FREQUENCY 

Audlo Output Power (Speaker)" M 
Audio Output Power Variance -

Voltage +10% 0 
-20% . 0 

Temperature -30°C Z 
+60"C Z . 

Humidity 50°C, 90% RH AH 
Audjo Distortion (Speaker) P 

Temperature -30°C AB 
+60°C AB 

Humidity 50°C, 90% <.RH AJ 
Audio Frequency Response 

(Speaker) 
300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 

Audio Hum and Noise -

Q 

Unsquelched S 
Squelched T 

Audio Hum and Noise Variance -
Unsquelched -

Temperature -30°C 
+60°C 

Humidity 50°C,90%"RH 
Squelched . 

Temperature -30°C 
. +60°C 

Humidity 50°C, 90% RH 

TRANSMITTER RF CARRIER 

AA 
AA 
AI 

AA 
AA 
AI 

C~rrier Output Power 
Ratlld (nominilll 
Measured I) 

Relation to) Rated Output BA 
Carrier Output Power Variance -

Vol tage +10% BS 
-10% BB 
-20% BC 

Temperature -30°C BN 
. +60°C BN 

Humi di ty 50°C, 90% RH BR 
Carrier Frequency Tolerance BD 
Carrier Frequency Stability -

Vol tag"e +15% BE 
-15% BE 

Temperature-30°C BP 
+60°C BP 

Humidity SO°C, 90% RH BT 
Vi brati on BV 

. AM HUm andNoi se level BF 
Carrier Attack Time BG 

ITEM NO.: 2198 

PERFORMANCE REQUIREMENT 
DEC-'78 NIlECJ-STD-0209.00TEST R"ESUlTS 

500 mW min. 

-3 dB max. below 500 mW 
-3 dB max. below 500 mW 
-6 dB max. below 500- mW 
-6 dB max. below 500 mW 
-3 dB max. below 500 mW 
10% max. at 500 mW 
18% max. at 500 mW 
18% max. at 500 mW 
18% max. at 500 mW 

+10.5 dB (-10, +2 dB) 
+6.0 dB (-10, +2 dB) 
o dB 0 dB 

-6.0 dB (-10, +2 dB) 
-9.5 ~B (-10, +2 dB) 

40 dB min. below 500 mW 
50 dB min. below 500 mW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nominal 

±3 dB of nominal 
±3 dB of nominal 
-6, +3 dB of nominal 
±3 dB of nominal 
i3 dB of nOminal 
±3 dB of nominal 
0.0005% .of nominal 

0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
.0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 

34 dB min. attenuation 
100 ms max.' 

2198-2 

960 mW 

3.9 dB 
0.7 dB 

. 2.8 dB 
3.2 dB 
3.6 dB 
0.8 % 
Z.8 % 
1.5 % 
1.4 i 

0.7 dB 
6.5 dB 
0.0 dB 

-9.7 dB 
-13.3 dB 

90.8 dB 
90.8 dB 

84.8 dB 
90.8 dB 
90.8 dB 

84.8 dB 
90,1 dB 
90.8 dB 

2.0 W 
2.12 W 
0.25 dB 

1~0 dB 
-0.8 dB 
-1.6 dB 
-0.1 dB 
-0.1 dB 
-1.8 dB 

0.00001 % 

0.00002 % 
-0.00002 % 
:"0.00023 % 
-0.00033 % 
-0.00048 % 
-0.00013 % 

70.1 dB 
12 ms 

NOTES 



,;;~~=-__ ~~_.-____ --______ -r------------~~~~~~------------------------------------------------------------------------------------------------------------~--~---------------------
.JO:; 

~----~-- ---~ 

.. 

( 

FM TRANSCEIVER TEST DATA (continued) ITEM NO.: 2198 

TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT 
(400-512 nilz) REF. DEC-078 NILECJ-STD-0209.00 TEST RESULTS NOTES 

5.5.2 TRANSMITTER AUDIO FREQUENCY 
MODULATION 

5.5.2.1 Audio Frequency Harmonic 
Di storti on 

Temperature Stability 
-30·C 
+60·C 

5.5.2.2~ FM Hum and Noise Level 
FM Hum and Noise Stability 

Temperature -30·C 
+60·C 

Humidity 50·C, 90% RH 
Vibration 

5.5.2.3 Audio Frequency Response 
300 Hz 
500 Hz 

1000 Hz 
2500 Hz 

. 3000 Hz 
5.5.2.4 Frequency Deviatio~ 
5.5.2.5 Modulation Limiting 

300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
3000 Hz 

5.5.3 TRANSNITTER ELECTROMAGNETIC 
COMPATIBILITY 

5.5.3.1 . Radiated Spurious Emissions 
5.5.3.2 Sideband Spectrum -

±10 kHz Freq. Separation 
±20 kHz Freq. Separation 

5.6 ANTENNA 

5.6.1 Radiation Efficiency 
Power Test Degradation 

5.7 BATTERY (NI-CAD) 

Service Life: 20 to 30·C 
-30·C 
+60·C 

BH 

BQ 
BQ 
BI 

BO 
BO 
BS 
BU 

BJ 

BJ 
BJ u 

BJ 
BJ 
BJ 

BK 

BL 
BM 

CA 
CB 

DA 
DB 
DC 

5% max. 3.8 '.t 

9% max. 3.0 % 
9% max. 3.4 'l. 
40 dB min. attenuati on 40.0 dB 

34 dB min. attenuation 30.4 dB * 
34 dB min. attenuation 28.5 dB * , 
34 dB min. attenuation 30.1 dB * 
25 dB min. attenuation 27.9 dB 

-10.5 dB (+1, -3 dB) 0.2 dB * A 
-6.0 dB (+1, -3 dB) 0.3 dB * 
0 dB 0 dB 0.0 dB 

+8.0 dB (+1, -3 dB) -1.0 dB * 
+9.5 dB (+1, -4.6 dB) -1. 6 dB * 

Limits: 4.5125 - 4.9875 kHz 4.67 kHz 

~5 kHz 4.59 kHz 
55 kHz 4.62 kHz 
55 kHz 4.67 kHz 
~5 kHz 4.60 kHz 
55 kHz 3.95 kHz 

43 d8 min. attenuation 51. 0 dB 

30 dB min. attenuation -24.'\) dB * 
60 dB min. attenuation -60.0c dB 

50% min. 13 •. 8 % * 
1 dB max. o dB 

8 hrs. 4 hrs. 2 rin. 
2 hrs. N 1 
7 hrs. o hrs. 50 mill. 

--, 
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FM TRANSCEIVER TEST DATA (continued) 

1. 

NOTES AND COMMENTS 

ITEM NO.: 2198 

No test was conducted. The battery did not produce one-half of rated audio output power of 
the transceiver at -30·C. 

Comments of manufacturer: 

A. The microphone element provides the pre-emphasis in our 
audio circuit. A microphone simulator is required for 
audio response measurements. All unit data indic~tes 
that the unit will pass when measured ~ith the simulator 
circuit. 

" 
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FM TRANSCEIVER TEST DATA 

MANUFACTURER: REPCO, Inc. 
MODEL NO.: RPX 150 

ITEM NO.: 2201 
RF POWER (Nomina-1.l: 3.0 Watts 

SERiAL NO.: HGC 79679 TEST FREQUENCIES: T- 157~000 mHz 
TY~E: II , R- 155.815 mHz 

TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT 
(150-174 mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

5.4.1 

5.4.1 

5.4.2 

5~4.2.1 

5.4.2.2 

5.4.2.3 
5.4.2.4 

5.4.3 

5.4.3.1 

5.4.3.1 

5.4.3.2 
5.4.3.3 
5.4.3.4 

RECEIVER SENSITIVITY 

SINAD Sensitivity, A 
SINAQ Sensitivity Variance -

Voltage +10% B 
-20% B 

Temperature -30°C U 
+60°C U 

Humidity 50°C, 90% RH AC 

RECEIVER SELECTIVITY 
, 

Usable Bandwidth C 
Usable Bandwidth Variance -

Temperature -30°C V 
+60°C V 

Humidity 50°C, 90% RH AD 
Adjacent Channel Selectivity D 
Adjacent Channel Selectivity 
VaHance -

Temperature -30°C W 
+60°C W 

Humidity SO°C, 90% RH AE 
Spuri ous Response Attenuation E 
Intermodulation Attenuation F 

RECEIVER SQUELCH 

Threshold Squelch Sensitivity G 
Threshold Squelch Variance-

Voltage +10% I 
-20% I 

Temperature -30°C Y 
+60°C Y 

Humidity 50°C, 90% RH AG 
Tig:,t Squelch Sensitivity H 
Tight Squelch Variance -

Temperature -30oe X 
+60oC X 

Humi dity 50°C ,90% RH AF 
Squelch BloCk J 
Squelch Attack, Time K 
Squelch Release Time L 

0.5 uV or less 0.18 uV 

0.7 uV or less 0.18 uV 
0.7 uV or less 0.18 uV 
+6 dB max. above 0.5 uV -8.4 dB 
+6 dB max. above 0.5 uV -7.1 dB 

+10 dB max. above 0.5 uV -7.5 dB 

5 kHz min. 7.7 kHz 

-20% max. below 5 kHz 52.0 % 
-20% max. below 5 kHz 30.0 % 

'-20% max. below 5 kHz 40.0 % 
70 dB min. 86.8 dB 

I.; 

58 dB min. 76.6 dB 
58 dB min. 84.0 dB 
58 dB min. 83.4 dB 
60 dB min. >60.0 dB 
60 dB min. 71.1 dB 

"" 0.4 uV or less 0.09 uV 

0.6 uV or less 0.08 uV 
' 0.6 uV or less 0.16 uV 

+6 ~B max. above 0.4 uV -13.4 dB 
+6 dB max. above 0.4 uV -12.2 'dB 

+10' dB max. above 0.4 uV N 
\, 

4.0 uV or less 0.50 uV 

+6 dB max. above 4:.0 uV -21.9 dB 
+6 dB max. above 4:0 uV -15.4 dB 

+10 dB max. above 4.0 uV N 
5 kHz min. 5.25 kHz 
150 ms max. 55 ms 
~50 ms max. 63 ms 

*-Requi rement of NILECJ Standard was not,'met. Se.e fourth page for notes and comments. ',) 
N-No test data was obtained. Requirement was not met. '/ " 
n-No test data was obtained. No evaluation was made. 
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FMTRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
(150-174 ntlz) REF. 

5.4..4 

5.4.4.1 

5.4.4.2 

5.4.4.3 

5.4.4.4 

RECEIVER AUDIO FREQUENCY 

Audio Output Power (Speaker) 
Audio Output Power Variance -

Vol tage +10% 
-20% 

Temperature -30·C 
+60·C 

Humidity 50·C, 90% RH 
Audio Distortion (Speaker) 

Temperature -30·C 
+60·C 

Humidity 50·C, 90% RH 
Audio Frequency Response 

(Speaker) 
300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 

Audio Hum and Noise -
lInsquelched 
Squelched 

Audio Hum and Noise Variance -
Unsquelched 

Temperature -30·C 
,+60°C 

Humidity 50·C, 90% RH 
Squelched 

Temperature -30·C 
+60·C 

Humidity 50·C, 90% RH 

M 

0 
-0 
Z 
Z 
AH 
p 
AB 
AB 
AJ 

Q 

S 
T 

AA 
AA 
AI 

AA 
AA 
AI 

5.5.1 TRANSMITTER RF CARRIER 

5.5.1.1 

5.5.1.2 
5.5.1.2 

5.5.1.3 
5.5.1.4 

Carrier Output Power 
Ra ted (nomi na 1 ) 
Measu,red 
Rel ation to Rated Output BA 

Carrier Output Power Variance -
Voltage +10% BB 

-10% BB 
-20% BC 

Temperature -30·C BN 
+60·C, BN 

Humi dity 50·C, 90% RH BR 
Carrier Frequency Tolerance BD 
Ca rri er Frequency Stabil ity -

Vol tage + 15% BE 
-15% BE 

Temperature -30·C BP 
+60·C BP 

Humidity 50·C, 90% RH BT 
Vi brat; on BV 

AH Hum and Noi se Level BF 
Carrier Attack Time BG 

1,:::, 

ITEM NO.: 2201 

PERFORMANCE REQUIRH1ENT 

.-

DEC- ' 7S NIlECJ-STD-0209.00 TEST RESULTS 

500 ml4 min. 

-3 dB max. below 500 mW 
-3 dB max. below 500 mW 
-6 dB max. below 500 mW 
-6 dB max. below 500 mH 
-3 dB max. below 500 mW 
10% max. at 500 mW 
18% max. at 500 mW 
18% max. at 500 mW 
1/S% max. at 500 mW 

+10.5 dB (-10, +2 dB) 
+6.0 dB (-10, +2 dB) 
0 dB 0 dB 

-6.0 dB (-10, +2 dB) 
-9.5 dB (-10, +2 dB) 

,40 dB min. below 500 mH 
50 dB min. below 500 mW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nominal 

±3 dB of nominal 
±3 dB of nominal 
-6, +3 dB of nominal 
±3 dB of nominal 
±3 uB of nominal 
13 dB of nominal 
0.0005% of nominal 

0.00Q5% of nominal 
0.0005% of nominal 
0.0005% pf nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 

34 dB min. attenuation 
100 ms max. 

2201-2 

1042 mW 

'4.2 dB 
1.0 dB 
3.2 dB 
3.7 dB 
3.2 dB 
1. 7 % 
1.8 % 
2.4 % 
2.1 % 

-1. 8 dB 
5.6 dB 
0.0 dB 

-S.3 dB 
-14.8 dB 

90.S dB 
90.8 dB 

73.6 dB 
90.8 dB 
90.S dB 

73.6 dB 
9,O.S dB 
1.7 dB 

3.0 H 
1.27 W 

-3.73 dB 

-3.0 dB 
-4.S dB 
-5.7 dB 
-3.6 dB 
-3.S dB 
-3.8 dB 

0.00014 % 

0.00010 ',l; 
0.00030 % 
0.00018 ',l; 
0.00019 % 
0.00029 % 
0.00021 ',l; 

45.6 dB 
12 ms 

NOTES 
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FM TRANSCEIVER TEST DATA (continued) 

TRAlJSCEIVER CHARACTERISTIC 
(150-174 111Hz) 

5.5.2 TRANSMITTER AUDIO FREQUENCY 
~lODULAllON 

5.5.2.1 Audio Fre~uency Harmonic 
Distortion 

Temperature Stability 
, -30°C 

+60°C 
5.5.2.2 FM Hum and,Hoise Level 

FM Hum and 'Noi se Stabil i ty 
Temperature -30 oe 

+60°C 
Humidity 50°C, 90% RH 
Vibration 

5;5.2.3 Audio Frequency Response 
300 Hz 
500 Hz 

100e Hz 
2500 Hz 
3000 Hz 

5.5.2.4 Frequency Deviation 
5.5.2.5 Modulation Limiting 

300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
3000 Hz 

5.5.3 TRANSI~ITTER ELECTROMAGNETIC 
COMPAfIBILlTy 

5.5.3.1 
5.5.3.2 

Radiated Spurious Emissions 
Sideband Spectrum -

t10 kHz Freq. Separation 
±20 kHz Freq. Se'paration 

5.6 ANTENNA 

5.6.1 Radiation Efficiency 
Powf,r Te st Degradati on 

5.7 ,~ATTERY (NI-CAD) 

Service Life: 20 to 30°C 
-30 0 e 
+60°C 

II 

ITEH NO.: 2201 

PERFORMANCE REQUIREMENT 
REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

BH 

BQ 
BQ 
BI 

BO 
BO 
BS 
BU 

BJ' 

BJ 
BJ 
BJ 
BJ 
BJ 

BK 

BL 
BM 

CA 
CB 

DA 
DB 
DC 

() 

5'1, max. 3.2 % 

9% max. 1.5 '1. 
9'1. max. 1.5 '1. 
40 dB min. attenuation 38.4 dB 

34 dB min. attenuation 37.9 dB 
34 dB min. attenuation 39.2 dB 
34 dB min. attenuation 40.8 dB 
25 dB min. attenuation 31. 2 dB 

-10.5 dB (+1, -~ dB) -0.1 dB 
-6.0 dB (+1, -3 dB) 0.2 dB a dB 0 dB 0.0 dB 
+8.0 dB (+1, -3 dB) 0.5 dB 
+9.5 dB (+1, -4.6 dB) 0.1 dB 

Limits: 4.5125 - 4.9875 kHz 5.4 kHz 

~5 kHz 4.85 kHz 
~5 kHz 5.30 kHz 
.$5 kHz 5.40 kHz 
:>5 kHz 5.50 kHz 
~5 kHz 4.35 kHz 

43 dB min. attenuati on 63.0 dB 

30 dB mi n. attenuation 29,.0 dB 
60 dB min. attenu3.tion !1ji'c:~ dB 

\..,..-:::::::;;::; 

20% min. 59 '1. 
1 dB max. 0.0 dB 

8 hrs. 8 hrs./\ 25 min. 
2 hrs. 3 hrs( },i:)"D 'min .• 
.7 hrs. .,~ 4 hrs'~'" 30 min. 
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FM TRANSCEIVER TEST DATA (continued) 

NOTES AND COMMENTS 

ITEM NO.: 2201 

1. No test data was ,obtained. The transceiver'produced no squelch under 50 0 e temperature and 
90% relative humidity conditions. ~ 

COlnments of manuEacturer: 
II 

A~\ Low freauencies are deliberately attenuated to imprav~ 
rejection of CTCSS tones. 

B. The microI"'hone element provides the pre-emphasis in 
our audio circuit. A microphone simulator is requir~d 
for audio response measurements. All uni:t data indicates 
that the unit 'Hill pass when measured Hi th the simulator 
circuit. 

2201-4 
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f4ANUFACTURER: 
MOOEL NO.:' 
Si:RIAL NO,.: 
TYPE: 

FM TRANSCEIVER TEST DATA 

Wilson Electronics'Corp. 
HH-400-C4 
C-13880 
II 

ITEM NO.: 2205 
RF POWER (Nominal): 4.0 Watts 
TEST FREQUENCIES: T- 151.625 mHz 

R- 151.625 mHz 

PERFORMANCE REQUiREMENT: TRANSCEIVER CHARACTERISTIC 
(150-174 mHz) 'REF. OEC-'7B NILECJ-STO-0209.00 TEST RESULTS NOTES 

5.4.1 ,RECEIViR SE~SITIVITY 

5.4.1 , SirJAO'Sensiti.vitY A 
SINAO Sensitivity Variance -

Voltage +10% ,B 
-20i B 

Temperat~re -30°C 'U 
, +60°C U 

Hu"!jdity 50°C, 90% RH AC 

5.4.2 RECEIVER SELECTIVITY 

5.4.2.1 

5.4.2.2 

5.4.2.3 
5.4.2.4 

'5.4.3, 

5.4.3.1 

5.4.3.1 

5.4.3.2 
5.4.3.3 
5.4.3.4 

Usable BandwidthC 
Usable Bandwidth Variance -

Temperature -30°C V 
+60°C V 

JI~Ir;fi dity 50°C, 90% RH AD 
r:'.,.4cent Channel Sel ecti vity 0 
Adjacent Channel Selectivity 
Variance -

T~mperature -30°C ~ 
+60°C W 

,Humidity 50°C, 90% RH AE 
Spurious Response Attenuation E 
Intermodul~tion Attenuation F 

R'ECE IVER SQUELCH 

Threshold Squelch Sensitivity G 
Threshold Squelch Variance-

Voltage +10% "I 
-20% I 

Temperature -30°C Y 
+60 oC, Y 

_ Humidity,50°C, 90% RH AG 
Tight Squelc:h Sensitivity H 
Tight Squelch Variance -

Temperature -30aC 
+60°C 

Humidity 50°C, 90% RH 
Squel ch Block 
Squel ch Attack Time 
Squelch Release Time 

x 
X 
AF 
J 
K' 
L 

0.5 uVor less 

0.7 uV lor 1 ess 
0.7 uV :or less 

+6 dB max. above 0: 5."u V 
+6 dB .max. -above 0.5 IJV, 

+10 dB max. above'O~5 uV 

5 .. kHz min. 

-20% max. below 5 kHz 
-20% max,: below 5 kHz 
-20% max., below 5 .kHz 
70 dB min. 

58 dB min. 
58 dB min. 
58 dB min. 
60 dB min. 
60 dB min. 

0.4 uV or less 

0.6 uV or less' ,:[1 

0.6 uV or less 
+6 dB max. above IT~4 uV 
+6 dB max. above 0.4uV 

+10 dB max. above 0.4 uV 
4.q, uV or less ' 

+6 dB max. above 4.0 uV 
+6 dB max. above 4.0 uV 

+10 dB max. above 4.0 uV 
5 kHz min. 
150 ms max. 
250 ms max. 

*-Requirement of NILECJ Standard was not met. See fourth page for notes 
N-tlo test data was obtained. Requirement was not met. 
n-No test data was ob'tained. No evaluation was made. 

2205-1 

-*-

0.22 uV 

0.19 uV 
0.40 uV 
-5.7 dB 
-5.4 dB 
,-6.7 dB 

6.5 kHz 

44.0 % 
10.0 % 
20.0 % 

'77.7 dB 

73.3 dB 
75.4 dB 
77.8 dB 
44.5 dB * 
62.6 dB 

0.08 uV 

0.09 uV 
0.26 uV 
-2.2 dB 
-5.2 dB 

-10.1 dB 
0.39 uV 

-17.6 dB 
-18.4 dB 
-19.2 dB 

7.2 kHz 
52 ms 

400 ms * 

and comments. 
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FM TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
(150-174 nilz) ,REF. 

5.4.4 

5.4.4.1 

-5.4.4.2 

5.4..4.3 

5.4.4.4 

5.5.1 

'5.5.1.1 

5.5.1'.2 
5.5,1.2 

5.5.1.3 
5.5.1.4 

RECEIVER AUDIO FREQUENCY 

Audio Output Power (Speaker) , 
Audio Output Power Variance -

Voltage +10% 
-20% 

Temperature -30°C 
+60°C 

<, Humi day 50°C, 90% RH 
Audio Distortio~ (Speaker) 

Temperature '-30°C 
+60°C 

Humidity 50°C, 90% RH 
Audio Frequency Response 

(Speaker) J ' 

'300 Hz 
500Hz 

1000 Hz " 

2000 Hz ' " 

3000 Hz 
Audio Hum and Noise -
Unsquelched 
Squel che9 

Audio Hum and Noise Variance -
Unsquelched 

Temperature -30°C 
+60°C 

Humidity 50°C, 90% RH 
Squelched 

Temperature -30°C 
+60°C 

Humidi ty 50°C, 90% RH 

TRANSMITTER RF CARRIER 

Carrier Output Power 
Rated (nomi na 1) . 
Measured 

M 

0 
0 
Z 
Z 
AH 
P 
AB 
AB 
AJ 

Q 

S 
T 

AA 
AA 
AI 

AA 
AA 
AI 

Rel ation to'Rated Output BA 
Carrier. Output Power Variance -

Vol tage ' +10% BB 
-10% BB 
-20~ BC 

Temperature -3{)OC BN 
,+60°C BN 

Humi di ty 50"C" 90% RH BR 
Carri,er Frequency Tol erance SO 
Ca rrfer Frequency Stabil ity -

Vol tage +15% BE 
,-15% BE 

Temperature -30°C BP " 
+60°C BP 

Humidity 50°C, 90% RH BT 
Vi brati on' '. BV 

AM Hum and Noise Level BF 
Carrier Attack Time BG 

ITEM NO.: 2205 

PERFORMANCE REQUIREMENT 

.-

OEC-'78 NILECJ-STO-0209.00 TEST RESULTS NOTES 

500 mW min. 

-3 dB max. below 500 mW 
-3 dB max. bel ow 500 mW 
-6 dB max. below 500 mW 
-6 dB max. below 500 mW 
-3 dB max. below 500 mW 
10% max. at 500 mW 
18% max. at 500 mW 
18% max. at 500 mW 
18% inax. at 500 mW 

+10.5 dB (-10, '+2 dB) , 
+6.0 dB (-1'0, +2;:,dB) 
0 dB o dB 

-6.0 dB (-10; +'2 dB)' 
-9.5 dB (-10, +2 'dB) 

40 dB min. below 500 mW 
50 dB min. below 500 mW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nominal 
.~,--

±3 dB of nominal 
±3 dB of nominal 
-6, +3 dB of nominal 
±3 dB of nominal 
±3 dB of nomi na 1 
±3 dB of nominal 
0.0905% of nominal 

',) 

0.0005% of nominal 
0.0005% of nominal 

,0.0005% of nqminal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 

34 dB min. attenuation 
100 ms max. 

2205-2 

661 mW 

2.2 dB 
-1.1 dB 
1.6 dB 
1.8 dB 
1.8 dB 

16.5 %, 
9.7 % 

14.0 % 
12.0 % 

6.5 dB 
-0.2 liB 
0.0 dB 

15.2 dB 
25.3 dB 

74.0 dB 
76.5 dB 

70.5 dB 
75.1 dB 
74.4 dB 

71.5 dB 
75.1 dB 
74.9 dB 

4.0 W 
3.06 W 

-1~16 dB 

-0.2 dB 
~l; 6 dB 
-2.4 dB 

, 0.4 dB 
-1.6 dB 
-1.4 dB 

-0.00003 % 

-0.00002 % 
-0.00003 % 
-0.00090 % 
-0.00026 % 
-0.00030 % 
-0.00007 % ' 

71.6 dB 
. 3 ms 

* 

* 
* 

* 

* 
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d FM TRANSCEIVER TEST DATA 
,~ 

FM TRANSCEIVER TEST DAT~ '(continued) ITEM NO.: 2205 I 

W'{' 
1 MANUFACTURER: I 1 'son ,El ectroni cs Co rp. ITEM NO.: 2206 

TRANSCEIVER CHARACTEliISfIC ' PERFORMANCE REQUIREMENT I MODEL NO.: HH-250-C4 
RF POWER (Nominal): 

I 

2.5 Watts 
U50-i74 ntlz) REF. ' DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

I 
SERIAL NO.: C-13524 

TEST FREQUENCIES: T- 151.625 mHz TYPE: .II 
R- 151.625 mHz 

5.5.2 TRANSMITTER AUDIO FREQUENCY 
f;jODO[ATIOFJ I TRANSCEI VER CHARACTER ISTrC 

PERFORMANCE REQUIREMENT I (150-174 mHz) 
~ DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

5.5.2.1, 'Al!dio Frequency Harmonic, 
5.4.1 " ---;r-Distortion BH 5% max. 4.2 '% RECEIVER SENSITIVITY -Temperature Stab,l ity 

9% max. 3.0 %, 5.4.1 SINAD,Sensitivity A 0.5 uV or less 
-30°C BQ 

, 0.18 uV +60°C BQ 9% max. 4.9 % 
\-') SINAD Sensitivity Variance _ 5.5.2~2 FM Hum and Noise L2vel BI 40 dB min. attenuati'on 39.3 dB * Voltage +,10% B 0.7 uV or ,less 0.17 uV 

FM Hum and Noise ·Stability 
-20% B 0.7 uV or 'less 0.21 uV *1 

Temperature -30°C BO 34 dB min. attenuation 37.2 dB Temperature -30°C U +6 dB max. above 0.5 uV -2.4 dB 
' +60°C BO 34 dB min. attenuati on 39.2 dB 

+60°C U +6 dB max. above 0.5 uV -7.1 dB 
Humidity 50°C, 90% RH BS 34 dB min. attenuati'on 40.2 dB 

Humidity 50°C, 90% RH AC +10 dB max. above 0,,5 uV -7.0 dB 
Vibration 'BU 25 dB min. attenuation 31.3 dB 

" 5.5.2.3 Audio Frequency Response 5.4.2 RECEIVER SELECTIVITY 300 Hz -10.5 dB (+1, -3 dB) -18.4 dB * 
·500 Hz -6.0 dB (+1, -3 dB) -8.3 dB 5.4.2.1 Usable Bandw~dth C 5 kHz min. 6.3 kHz 
1000 Hz. 0 dB 0 dB 0.0 aB Usable Bandwidth Variance _ 2500 Hz +8.0 dB (+1, -3 dB) 0,6 dB * Temperature -30°C V -20% max. below 5 kHz -2.0 % * 3000 Hz +9.5 dB (+1, -4.6 dB) 2.1 dB 

+60°C V -20% max. below 5 kHz 8.0 % 
5.5.2.4 frequency Deviation BJ Limits: 4.5125 - 4.9875 k~z 4.72 kHz,. 

Humidity 50°C, 90% RH AD -20% max. below 5 kHz 14.0 % 
5.5.2.5 Modulation Limiting 5.4.2.2 Adjac~nt Channel Selectivity D 70 ~B min. 82.4 dB 

300 Hz BJ $5 kHz 4.25 kHz 
:.- Adjacent Channel Selectivity 500 Hz BJ $5 kHz 5.50 kHz Vari ance -1000, Hz BJ $5 kHz 4.70 kHz 

Temperature -30°C W 58 dB min. 71.3 dB 
2500, Hz " SJ 55 kHz 3.32 kHz 

+60°C W 58 dB min. 74.8 dB 
3000 Hz !1J $5 kHz 2.55 kHz 

Humidity 50°C, 90% RH AE 58 dB min. 75.9 dB 5.4.2.3 Spurious Response Attenuation E 60 dB min. 46.0 dB * 
',l 5.5.3 TRANSMITTER tLECTROMAGNET I C 5.4.2.4 Intermodulation Attenuation F 60 dB min. 61.5 dB 

Ctif1PA TI B i [If? 

5.4.3 RECEIVER SQUELCH 5.5.3.~ Radiated Spurious'Emissions ~K 43 dB min. attenuati on 46 dB, 
" 5.5.3.2 Si deb and Spec,trum - 5.4.3.1 Thfeshold Squelch Sensitivity G 0.4 uV or less 0.14 uV 

±10 kHz Freq. Separation BL 30 dB min. attenuation 3D.OdB 
Threshold Squelch Variance-' ~20 kHz Freq. Se~aration, BM 60 dB min. attenuation 62.0 dB Vol'tage +10% I 0.6 uV or less O.,ll uV -20% I 0.6 uV or less 0.12 uV 

5.6 'ANTENNA 
Temperature -30°C Y +6 dB max. above 0.4 uV -5.2 dB +60°C Y +6 dB max. above 0.4 uV -2.8 dB 

5.6.1 Radiation Efficiency CA '20% min. ' 48.1 % 
Humidity 50°C, 90% RH AG +10 dB max. above 0.4 uV -5.6 dB 

Power Test Degradation CB 1 dB max. '0.0 dB ' 5.4.3.1 Tight Squelch Sensitivity H 4.0 uV or less 0.39 uV Tight Squelch Variance _ 5.7 BATTERY, (N I-CAD) 
Temperature -30°C X +6 dB max. above 4.0 uV -9.1 dB 

, 

+60°C X +6 qB max. above 4.0 uV -17.4 dB 
' Service Life: 20 to 30°C DA 8 hrs. 2 hrs. 34 min.' 

Humidity SO°C, 90% RH AF +10 dB max. above 4.0 uV -HM dB 
-30°C DB 2 hrs •. o hr. 40 min. 5.4.3.2 Sque 1 ch Bi ock J 5 kHz min. 6.4 kHz 
+60d C DC 7 hrs. 2 hrs. 30 min. 5.4.3~3 Squelch Attack Time K 150 ms max. 115 ms 5.4.3.4 Squelch Release Time L 250 ms max. 104 ms 

\" *'~Requi rement of NILECJ Standard was not met. See fourth page for n~tes and comments 
/i 

' ' N~o test data was obtained. Requirement was not met. • 
=.~":" ~ n-lo",test data was,. obtained. No evaluation was made 

,:;,,~ . 
'.;0 
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FN TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC, 
050-174 ntlz) 

ITEM NO.: 2206 

PERFORM,~NCE REQUIREMENT 
REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

5.4.4 

5.4.4.1 

5.4.4.2 

5.4.4.3 

5.4.4.4 

5.5.1 

5.5.1.1 

5.5.1.2 
5.5.1.2 

5.5.1.3 
5.5.1.4 

RECEIVER AUDIO FREQUENCY 

Audio Output Power (Speaker) 
Audio 'Output Power Variance-

M 

Vol tage +10% 0 
-20% 0 

Temperature -30°C Z 
+60°C Z 

Humidity 50°C, 90% RH AH 
Audio Distortion (Speaker) P 

Temperature -30°C AS 
+60°C AB 

Humidity 50°C, 90% RH AJ 
Audio Frequency Response 

(Speaker) . , Q 
300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 

Audio Hum and Noise -
Unsquelched S 
Squelched T 

Audio Hum and Noise Variance _ 
Unsquelched 

Temperature -30°C 
+60°C 

Humidity 50°C, 90% RH' 
Squelched 

Temperature -30°C 
+60°C 

Humidity 50°C, 90% RH 

TRANSMITTER RF CARRIER 

Ca rri er Output Power 
Rated (nominal) 
Measured 

AA 
AA 
AI 

AA 
AA 
AI 

Relation to Rated Output BA 
Carrier Output Power Variance -

Vol tage . +10% BB 
-10% BB 
-20% BC 

Temperature -30°C BN 
+60°C BN 

Humidity 50°C, 90% RH BR 
Carrier Frequency 101erance BD 
Ca rri er Frequency Stabil i ty -

Vol tage +15% BE 
, -15% BE 

Temperature -30°C BP 
+60°C BP 

Humidity 50°C, 90% RH BT 
Vi brati 01) BV 

AM Hum and Noise Level BF 
Carrier Attack Time BG 

500 mW min. 

-3 dB max. below 500 mW 
-3 dB max. below 500 mW 
-6 dB max. below 500 mW 
-6 dB max. below 500 mW 

. -3 dB max. below 500 mW 
10% max. at 500 mW 
18% max. at 500 mW 
18% max. at 500 mW 
18% max. at 500 mW 

+10.5 dB (-10, +2 dB) 
+6.0 dB (-10, +2 dB) 
0 dB 0 dB 

-6,0 dB (-10, +2 dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. below 500 mW 
50 dB min. below 500 mW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB m~n. 

-0.3, +1 dB of nominal 

±3 dB of nominal 
±3 dB of nominal 
'-6, +3 dB of nominal 
±3 dB of nominal 
±3 dB of nominal 
±3 dB of nominal 
0.0005% of nominal 

0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.'0005% of nominal 

34 dB min. attenuation 
100 ms max. 

2206-2 

793 mW 

2.92 dB 
-0.35 dB 
2.28 dB 
2.67 dB 
1.82 dB 
20.1 % 
13.0 % 
19.3 % 
18.0 % 

-7.5 dB 
-1.1 dB 
0.0 dB 

-14.9 dB 
-25.6 dB 

63.8 dB 
71.1 dB 

63.4 dB 
70.0 dB 
70.5 dB 

69.4 dB 
73.0 dB 
73.3 dB 

2.5 W 
2.9 W 

0.64 dB 

1.07 dB 
0.23 dB 
1.26 dB 
0.79 dB 

-0.76 dB 
'D.O dB 

-0.00021 % 

-0.00022 % 
-0.00024 % 
-0.00138 % 
0.00113 % 

;'0.00039"% 
-0.00026 % 

71.4 dB 
4 ms 

* 
* 

* 
* 
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nl TRANSCEIVER TEST DATA (continued) ITEM NO.: 2206 

TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT 
(150-174 mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

5.5.2 TRANSMITTER AUDIO FREQUENCY 
~O[jO[A'fiON 

5.5.2.1 Audio Frequency Harmonic 
Distortion BH 5% max. 3.8 % 

Temperature Stability 
-30°C BQ 9% max. 2.4% '+60°C BQ 9% ma.l,(., 3.8 % 5.5.2.2 FM Hum and Noise Level BI 40 dB min. attenuation 39.2 dB * FM Hum and Noi se Stabil ity 

Temperature -30°C BO 34 .dB min. attenuation 35.5 dB 
+60°C BO 34 dB min. attenuation 39.6 dB 

Humidity 50°C, 90% RH BS 34 dB min. attenuation 39.6 dB Vibration BU 25 dB min. attenuation 30.1 dB 5.5.2.3 Audio Frequency Response, 
300 Hz -10.5 dB (+1, -3 dB) -19.0 dB * 500 Hz -6.0 dB (+1, -3 dB) -8.8 dB 1000 Hz 0 dB 0 dB 0.0 dB 2500 Hz +8.0 dB (+1, -3 dB) 0.6 dB * 3000 Hz +9.5 dB (+1, -4.6 dB) -2.7 dB * 5.5.2.4 Frequency Deviation BJ Limits: 4.5125 - 4.9875 kHz 3.8 kHz * 5.5.2.5 Modulation ~imiting 
300 Hz BJ ~5 kHz 3.7 kHz 500 Hz BJ ~5 kHz 4.7 kHz 1000 Hz BJ S5 kHz 4.1 kHz 2500 Hz BJ ~5 kHz 3.0 kHz 3000 Hz BJ 55 kHz 

/ 2.3 kHz 
5.5.3 TRANSMITTER ELECTROMAGNETIC 

CO~I~AT Hi I [I TV 

5.5.3.1 'Radiated Spurious Emissions BK 43 dB min. attenuati on 54 dB 5.5.3.2 Sideband Spectrum -
±10 kHz Freq. Separation BL 30 dB min. attenuation 40.0 dB 
t20 kHz Freq. Separation BM 60 dB min. attenuation 64.0 dB 

5.6 ANTENNA 

5.6.1 Radiation Efficiency CA 20% min. 22.9 % 
Power Test Degradation CB 1 dB max. - 0.0 dB 

5.7 BATTERY (NI-CAD) 

Service Life: 20 to 30°C DA //8 hrs. 2 hrs. 41 min. 
-30°C D'8" / 2 hrs. 1 hr. o min. +60°C -=6c 7 hrs. 3 hrs. 25 min. 

CI • 
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FM TRANSCEIVER TEST DATA (continued) 

NOTES AND COMMENTS 

ITEM NO.: 2206 

1. The required 12 dB SINAD could ,not be obtained at -20% of nominal battery voltage. 
results shown were obtained at -10%., of nominal battery voltage. 
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MANUF ACTURER: RCA 

. \ 

FM TR~NSCEIVER TEST DATA 

Ii 
If ITEM NO.: 2207 

.-

, MODEL NO.: TACTEC HCll36AA12 . 
SERIAL NO.: HO 2516 

RF POWER (Nominal): 6.0 Watts 

TYPE: II 

TRANSCEIVER 'CHARACTERISTIC 
(150-174 mHz) REF. 

TEST FREQUENCIES: T- 151.625 mHz 
R- 151.625 mHz 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

-*-

5.4.2 

5.4.2.1 

5.4.2.2 

5.4.2.3 
5.4.2.4 

5.4.3 

5.4.3.1 

5.4.3.1 

5.4.3.2 
5 .. 4.3.3 
5.4.3.4 

RECEIVER SENSITIVITY 

SINAD Sensitivity 
SINAD SensitiYity Variance -

Voltage +10% 
-,2b% 

'Temp~rature -30°C 
+60°C 

Humidity 50oe, .90% RH 

RECEIVER SELECTIVITY 

Usable Bandwidth 

A 

B 
B 
U 
U 
AC 

C 
Usable Bandwidth Variance -

Temper'ature -30°C' V 
+60°C V 

Humidity 50°C, 90% RH AD 
Adjacent Channel Selectivity D 
Adjacent Channel Seiectivity 
Variance -

Temperature -30°C W 
+60°C W 

. Humidity 50°C', 90% RH .AE 
. Spurious Response Attenuation E 

Intermodulation Attenuation F 

RECEIVER SQUELCH 

Threshofd Squelch Sensitivity G 
Threshold Squelch Variance- . 

Voltage +10% 
. -20% 

Temperature -30°C 
+60°C 

Humi di ty SO°C~' 90'1p RH 
Tight Squelch Sensitiy"ity 
Ti ght Squelch Var.iance :; 

Temperature-30°C , 
. ' +60°C. 

Humidity 50°C, 90% RH 
Squelch B),ock . . 
Squel ch' Attack Time 
Squelch Release Ti~e 

I 
I 
Y 
Y 
AG 
H 

x 
X 
AF 
J 
K 
L 

0.5 uV or less 

0.7 uV or less 
0.7 uV br less , 

+6 dB max. above 0.5. uV 
+6 .dB max. above 0.5 uV 

+'~lO dB max. ,above 0.5 u V 

5 kHz min. 

~20% max. below 5 kHz' 
-20% max. below 5 kHz 
-20% max. below 5 kHz 
70 dB min. 

58 dB min. 
58 dB min. 
58 dB min. 
60 dB min • 

" 60 dB min. 

0.4 uV or less 

0.6 uV or less 
0.6 uV or less. 

+6 dB max. above 0.4 uV 
• +6 dB max. above 0.4 uV 

+10 dB max. above 0.4 uV 
4.0 uv' or less 

. +6 dB m~x. a~ove 4,0 uV 
+6 dB max. above 4.0 uV 

+10 dB max., above 4.0 uV 
5 kHz min. 
150 ms max. 
250 ms max. 

0.20 uV ' 

0.20 uV 
0.22 uV. 
0.20 dB 
0.80 dB, 

N 
0' 

7.70 kHz' 

-1.3 % 
-2~6 % 

N. 
80.0 dB 

84.0 dB 
86.0 dB' 

N 
64.0 dB 
67.5 dB 

0.18 uV 

0.20 uV 
0.13 uV 
3.0 dB 
0.0. dB 

N 
0.40 uV 

LO dB 
.-4.0 dB 

N 
9.4 kHz 
18 ms 
8 ms 

*:-Re!juirement 'of ·NILECJ Standard was not met. See fOl(rth page for notes and coniments. 
N-tJo tesi' data was obtained. Requirement was not met • 

. n-No test data .was obtained •. No evaluation was made. 
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FM TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 

/) 
,/ 

" ' 

ITEM NO .: 2207 

PERFORMANCE REQUIREMENT 
(150-174 rri-lz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES' 

5.4.4 

5.4.4.1 

5.4.4.2 

5.4.4.3 

5.4.4.4 

5.5.1 

RECEIVER AUDIO FREQUENCY 

Audio Output Power (Speaker) 
Audio Output Power Variance -

Voltage +10% 
'-20% 

Temperature -30°C 
+60°C . Humi di ty 50°C" 90% RH 

Audio Distortion (Speaker) 
Temperature ~30°C 

+60°C 
Humidity 50°C, 90% RH 

Audio Frequency Response 
( Speaker) 

300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 

Audio Hum and Noise -
Unsquelched 
Squelched 

Audio Hum and Noise Variance -
Unsquel ch,ed 

Temperature ~30°C 
+60°C 

Humidity 50°C, 90% RH 
Squelched 

Temperature -300 t 
+60°C 

Humidity 50°C, 90% RH 

TRANSMITTER RF CARRIER 

~1 

0 
0 
Z 
Z 
AH 
P 
AB 
AB 
AJ 

Q 

S 
T 

AA 
AA 
AI 

AA 
AA 
AI 

5.5.1.1 Carrier Output power 
Rated (nominal) 
Measured 
Relation to Rated Output BA 

Carrier Output Power Variance -
:Voltage ' +10% BB 

-10% EB 
-20% BC 

Temperature -30°C BN 
, ' +60°C BN 

Humidity 50°C, 90% RH BR 
5'.5.1.2 Carrier Frequency Tolerance BD 
5.5.1.2 'Carrier Frequency Stability -

Vol tage +15% BE 
-15% BE 

Temperature -30°C BP 
+60°C BP 

Humidity 50°C, 90% RH BT 
" Vi brati on BV 

5;5.1.3, AM Hum and Noise Level BF 
5.5.i.4 , Carrier Attack Time BG 

500 mW min. 

-3 dB max. below 500 mW 
-3 dB max. below 500 mW ' 
-6 dB max. be'! ow 500 mW 
-6 dB max. below 500 mW 
-3 dB max. below 500 mW 
10% max. at 500 mW 
18% max. at 500 mW 
18% max. at 500 mW 
18% max. at 500 mW 

+10.5 dB (-10, +2 d~) 
+6.0 dB (-10, +2 dB) 
0 dB 0 dB 

-6.0 dB (-10, +2 dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. below 500 mW 
50 dB min. below 500 mW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nominal 

, ±3 dB of nominal 
±3 dB of nOluinal 
,.6, +3 dB of nominal " 
±3- dB of nominal 
±3 dB of nominal 
±3 dB of nominal 
0.0005% of nominal 

0.0005% of nominal 
0:0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 

34 dBmjn. attenuation 
100 ms ma/<. ' 

2207:'2 

1060 mW 

0.9 dB 
-2.2 dB 
-004' dB 
0.0 dB 

N 
1.3 % 
1.7 % 
1.3 ~ 

N 

0.6 dB 
2.6 dB 
0.0 dB' 

-8~4 dB 
-p.O dB 

61.4 dB 
68.2 dB 

60.2 dB 
62.2 dB 

N 

fi8.5 dB 
67.5 dB 

N, 

6.0 W 
, 5.69 W 
-0.23 dB 

0.14 dB 
-1.40 dB 
-2.85 dB ' 
-2.01 dB 
-0.74 dB 
-0.63 dB, 

0.00013 % 

0.00007 % 
0.00025 % 
0.00010 % 
0.G0007 % 
0.00023 % 
0.00033 % 

72.2 dB 
50 ms 

*1 

*1 

*1 

*1 
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FM TRANSCEIVER TEST DATA (continued) 

TRAIJSCEIVER CHARACTERISTIC 
(150-174 mHz) 

5.5.2 

5.5.2.1 

5.5.2.2 

5.5.2.3 
'\ 

5.5.2.4 
5.5.2.5 

5.5.3 

5.S.3.1 
5.5.3.2 

5.6 

5.6.1 

5.7 

TRANSMITTER AUDIO FREQUENCY 
MODULATION 

Audi 0 Frequenc!,' 'Ha rmohi c 
Di!;tortion 

Temperature Stabil i ty 
-30°C 
+60°C 

FM Hum' and Noi se Level 
FH Hum and Noi se Stabil i ty 

Temperature -30°'C ' 
+60°C 

Humidity 50°C, 90% RH 
Vibration 

Audio Frequency Response 
300 Hz 
500Hz 

1000 Hz 
:::500 Hz 
3000 Hz ' 

Frequency Deyiation 
Modulati on Limiti ng 

300 Hz 
500 Hz 

1000 Hz 
2000 'Hz 
2500 Hz ' 
3000 Hz 

TRANSMITTER ELECTROMAGNETIC 
COMPATIBILITY 

Radiated Spurious Emissions 
Sideband Spectrum - ' 

±10 kHz'Freq:-Separation ' 
±20 kHz Freq. S~parati on, 

, \\' 
AN'fENNA 

Radiation Efficiency 
Power Test Degradation 

BATTERY (NI-CAD) 

Service Life: 20,to 30°C 
-'30°C 
+60°C 

REF. 

BH 

BQ 
BQ 
BI 

BO 
BO 
BS 
BU 

BJ 

BJ 
BJ 
BJ 
BJ 
BJ 
BJ 

BK 

BL 
BM 

-GA 
CB 

DA 
DB 
DC 

ITEM NO.: 2207 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

5% max. 1.4 % 

9% max. 3.4 % 
9% max. 3.7 % 
40 dB min. attenwiti on 58.0 dB 

34 dB min., 'attenuation 45.3 dB 
34 dB min. attenuation 45.8 dB 
34 dB min. attenuation 35.8 dB 
25 dB min.' ~ttenuation ~2. 9 dB 

-10.5 dB (+1, -3 dB) ,-H.7dB 
-6.0 dB (+1, -3 dB) -6.4 dB 
0 dB 0 dB ,O.Q dB 

+8.0,dB (+1, -3 dB) 6.9 dB 
+9.5 dB (+1, -4.6 dB) 7.1 dB 

Limits: 4.5125 - 4.9875,kHz 4.60 kHz 

S5 kHz 5.05 kHz * S5 kHz 4.30 kHz 
s5 kHz 4.50 kHz 
S5kHz 3.50 kHz 
S5 kHz 3.30 kHz 
S5 kHz 3.20 kHz 

43 dB min. attenuation 50.0 dB 

30 dB min. attenuation 40.0 dB 
60 dB min. attenuation 65.0 dB 

20% min. 35.0 % 
1 dB max. 0.0 dB 

8 hrs. 3 hrs. 52 min. 
2 hrs. 1 hr. 15 min. 
7 hrs. 3 hrs. 35, min. 

,2207-3 

Jj 



'.~ 

......... 
0" 

FM TRANSCEIVER TEST DATA (continued) 

1. 

NOTES AND ,COMMENTS 

ITE~l NO.: 2207 

No test data was obtained. The receiver had no audio output during humidity test at +5~~C. 
90% rel ative humi di.ty. The transcei yer recovered operati on upon dry,; ng out under ambl ent 
t~st conditi ons. A defective audi 0 modul e in ~hi"stranc~i~er was r~pl aced with a properly 

, opera"!;; ng modul e pri or to the testi n~ under hUml dl ty condl tl ons. 

2207-4 

", . 

n 

11 I' 
F 

! r 
1 
~. 

I. 
f 

*-Requirement of NILECJ Stan.clard was not met. See fourth page for notes and comments. 
N-No test dat~ was obtained. Requirement was not met. 
n-No test data ~as obtained. No evaluation was made. 
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Hl TRANSCEIVER TEST DATA (continued) ITEM NO.: 2208 / 1 ~~ ... 
~ (, 

S'! Hl TRANSCEIVER T~ST DATA (continu.ed) ITEM NO.: 2208 
PERFORMANCE REQUIREMENT Ii f; TRANSCEIVER CHARACTERI,STIC \: 

(400-512 mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES ! ~ TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT };'_I 

~ l: (400-512 mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 
5.4.4 RECEIVER AUDIO FREQUENCY I Ii 5;5.2 TRANSMITTER AUDIO FREQUENCY 
5.4.4.1 Audi 0 Output Power (Speaker') M 500 mW min. 1030 mW ~ J ( MOtiO[AiIo~ 

Audio'Output Powe'r Variance - I 
r : 

Vol tage +10% 0 -3 dB max. below 500 mW :Q,.9 dB r, 5.5.2.1 Audio Frequency Harmonic 
-20% 0 -3 dB max. below 500 mW -2.3 dB 

I 
i Dist,ortion BH 5% max. 1.0 % I' 0 

Temperature ':30°C Z -6 dB max. below 500 roW 0.3 dB , ' Temperature Stabi1 ity 
+60°C Z -6 dB max. below 500 mW 0.0 dB } -30°C BQ 9% max. 1.8 % 1 

Humidity 50°C, 90% RH AH -3 dB max. below 500 mW 0.1 dB 
1 

+60°C BQ 9% max. 1.7 % 
5.:4.4.2 Audio Distortion (Speaker) P 10% max. at 500 roW 1.9 % M 5.5.·2.2 FM Hum and Noise Level BI 40 dB min. attenuation 52.8 dB 

Temperature -30°C AB 18% max. at 500 mW 6.5 % i 1/ FM Hum and Noise Stability 
+60°C AB 18% max. at 500 roW 1.1 % 

I 
t Temperature -30":: BO 34 dB min. attenuation 40.3 dB 

'rlumtdity 50°C, 90% RH AJ 18% max. at 500 mW 2.6 '.t 
I, +60°C BO 34 dB min. attenuation 41.2 dB I, 

5.4.4.3 Audio Frequency Response I' .:Humi d1ty 50°C, 90% RH BS 34 dB min. attenuation N *1 
(Speaker) Q I Vibration BU 25 dB min. attenuation 43.9 dB 

300 Hz +10.5 dB (-10, +2 dB) 0.4 dB * ! . 5.5.2.3 Audio Frequency Response 
50Q Hz +6.0 dB (-10, +2 dB) 2.-<1 dB ~ 300 Hz -10.5 dB (+1, -3 dB) -11.7 dB 

1000 Hz 0 dB 0 dB O:'u dB I i 500 H'i~ -6.0 dB (+1, -3 dB) -6.2 dB 
2000 Hz -6.0 dB (-10, +2 dB) -8.1 dB i I, 1000 Hz 0 dB 0 dB 0.0 dB 
3000Hz -9.5 dB (-10, +2 dB) -16.2 dB I,: 2500 Hz +8.0 dB (+1, -3 dB) 5.6 dB 

5.4.4.4 Audio Hum and Noise -
40 dB min.' ! 1, 3000 Hz +9.5 dB (+1, -4.6 dB) 5.6 dB 

Unsque1ched S below 500 mW 59.9 dB ! j 5.5.2.4 Frequency Devi a tj on BJ Limits: 4.5125 - 4.9875 kHz 4.70 kHz 
Squelched T 50 dB mi n. below 500 roW 66.7 dB ! j 5.5.2.5 Modulation Limiting 

1 ' 
Audio Hum and Noise Variance - ! 1_ 300 Hz BJ ~5 kHz 5.10 kHz * 

Unsq!Je 1 ched I ! 500 Hz BJ ~5 kHz 5.00 kHz 
Temperature -30°C AA 30 dB min. 59.8 dB i 1000 Hz BJ !Z5 kHz 4.10 kHz 

1j I' 
+60°C AA 30 dB min. 59.1 dB K [, 2000 Hz BJ ~5 kHz 3.20 kHz 

Humidity 50a C, 90% RH AI 30 dB min. 68.8 dB f i 2500 Hz BJ !Z5 kHz 3.10 kHz 
Squelched ~ ! 3000 Hz BJ ~5 kHz 3.10 kHz 

Temperature ··30°C AA 40 dB'min. 66.9 dB I: 

+60°C AA 40 dL min. 67.4 dB I ! 5.5.3 TRANSMITTER ELECTROMAGNETIC 

I 
, 

Humidity 50°C, 90% RH AI 40 dB min. 67.2 dB I': Cor·1PATIBI[ITY , I 
I 

I, 5.5.1 TRANSMITTER RF CARRIER I 5.5.3.1 Radiated Spurious Emissions BK 43 dB mi n. atten~~tion 65.0 dB 
; , I 5.5.3.2 Sideband Spectrum -

5.5.1.1 Carrier Output Power i ~' ±10 kHz Freq. Separation BL 30 dB min. attenuation 40.0 dB 
Rated (nominal) 4.0 W , Iu: ±20 kHz Freq. Separa)ion BM 60 dB min. attenuation 58.0 dB * 
Measured 3.11 W 

I 
f' 

Re1 ati on to. Rated Output BA -0.3, +1 dB of nominal -1.10 dB * 
( 5.6 ANTENNA 

Calrier Output Power Variance - I 
I Radiatfon Efficiency "', Vol tage +10% BB ±3 dB of nominal -1.15 dB r 5.6.1 CA 50% min. 174.7 'l, 

-10'l, BB ±3 dB of nomi na1 -1.07 dB Power Test Degradation CB 1 dB max. 0.0 dB 
-2D% BC -6, +3 dB of nominal -1.83 dB 

I 1, Temperature -30°C BN ±3 dB of nominal ~,2.05 dB 5.7 BATTERY (NI-CAD) 
+60°C BN ±3 dB 'of no~ina1 ':'1.83 dB 1 ' 

Humidity 50°C, 90% RH BR ±3 dB of nominal -80.0 dB *1 j' Service Life: 20 to 30°C DA 8 hrs. 3 hrs. 40 min. r I 5.5.1.2 Carri er' Frequency, To1 erance BD 0.0005'l, of nominal 0.00002 % -30°C DB 2 hrs. n 2 
5.5.1.2 Carrier Frequency Stabi1 ity - +60°C DC 7 hrs. 3 hrs. 41 min. 

Vol tage. +15'l, BE 0.0005% of nominal 0.00004 %, , 
~15% BE 0.0005'l, of nominal 0.00012 'l, , i 

f ' 
Temperatul'e -30°C BP 0.0005'l, of nominal 0.00008 % , 

+60°C :;'~i BP 0.0005'l, of nominal 0.00016 % ". J i 
Humidity GO°C, 90% RH ,HT 0.0095% of nominal N *1 ?·-l 

Vibration BV 0.0005% of nominal 0.00011 % H 
5.5.1.3 AM Hum and Noise Level BF 34 dB mi n. attenuati 011 86.8.~B H 
5.5.1.4 Carrier ~ttack Time BG 100 ms max. 1!~ 'lis tJ \_ ..... ,...-' 
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FM TRANSCEIVER TEST DATA (continued) 

NOTES AND COMMENTS 

ITE~l NO.: 2208 

1. All test data was not obtained., Audio output of the transmitter was intermittent during the 
humi dity tests at 50°C, 90% rel ative humidity. The transmi tter ceased functioning but 
resumed operation upon drying out at ambient temperature. 

2. No test data was obtained. 
service life test. 

The transc~iver failed to operate at "_30°C during battery 
'/ 
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FM TRANSCEIVER~EST DATA 

MAtJUF ACTURER: Ho toro 1 a ITEM NO.: 2212, 
MODEL NO.: HT 220 - H34FFNl130D 
SERIAL NO.: 236 ADU 0317 

RF POWER (Nomi na 1) : 4.0 " Watts 

TYPE: III 
TEST FREQUENCIES: T

R-
464.500 mHz 
464.500 mHz 

TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT 
(40(1-512 mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

5.4.1 

"5.4.1 

5.4.2 

5.4.2.1 

5.4.2.2 

5.4.2.3 
5.4.2.4 

5.4.3 

5.4.3.1 

5.-4.3.1 

RECEIVER SENSITIVITY 

SINAD S,ensi ti vity A 
SINAD Sensitivity Variance -

voltage +10% ' B 
-20~ B 

Temperature -30°C U 
+60°C U 

Humidity 50°C, 90% RH' AC 

RECEIVER SELECTIVITY 

Usable Bandwidth C 
Usable Bandwidth Variance -

Temperature -30°C ,V 
+60°C V 

Humidity SO°C, 90% RH AD 
Adjacent Channel Selectivity 
Adjacent Channel Selectivity 
Variance -

D 

Temperature -30°C W 
+60°C W 

~.::) Humidity 50°C, 90% RH AE 
Spuri ou s Response Attenuati o,n E 
Intermodulation Attenuation F 

RECEIVER SQUELCH , 

Threshold ~quelch Sensitivity G 
Threshold Squelch Variance-

Voltage +10% 
-20% 

yq~erature -30°C 
/ 'J\ +60°C 

I 
I 
Y 
Y 
~G 0 

0.5 uV.or less 

0.7 uV or 1 ess 
0.7 uV or 1 ess 
+6 dB max. above 0.5 uVr (. 
+6 dB max. above O.S uV\ 

+10 dB max. above 0.5 uV 

5 kHz min. 

-20~ max. below 5 kHz 
-20% max. below S kHz 
-20% max. below S kHz 
60 dB min. 

48 dB min. 
48 dB min. 
48 dB min .. 
60 dB min. 
60 dB min. 

0.4 uV or 1 ess 

0.6 uV or less 
0.6 uV ot' less 
+6 dB max. above 0.4 uV 
+6 dB max. above 0.4 uV 

+10 dB max. aboVe 0.4 uV 
4.0 uV or less 

0.33 uV 

0.31 uV 
0.36 uV 
-5.9 dB 
2.8 dB 

-2.3 dB 

5.40 kHz 

-22.2,\1.t 
18.5 % 
-S.6 % 
68.0 dB 

64.0 dB 
63.0 dB 
69.0 dB 
53.0 dB 
60.0 dB 

0.f2uV 

0.02 uV 
0.34 uV 

-13.0 dB 
':'4.0 dB 
-9.0 dB 
0.53 uV 

Iru< "1;y 50o~. 90% RH 
Tight ~I.,.,;,lch S'tinsitivity 
Tight Sqil\~'~h Variance -

Tempe(ifWre -30°C X +6 dB max. above 4.0 uV -10.0 dB 
+60°C X +6 dB max. above 4.0 uV 0.0 dB 

HUl9idity 50°C. 90% RH AF HO dB max. above 4.0 uV -7.0 dB 
5.4.3.2 Squelch Block J 5 kHz min. 7.1 kHz 
5.4.3.3 Squelch Attack Time K 150 ms max. 120 ms 
5.4.3.4 Squelch Release Time L 250 ms max. 80 ms 

*-Requirement of NILECJ Standard was not met. See fourth ~~ge for notes and comments. 
!-i-No test data was obtained. Requirement was not met. )J 
n-No test data was obt'ained. No eval\lation was made."",,/ 
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FH TRANSCEIVER TES1 D~TA (continued) 

TRANSCEIVER CHARACTERISTIC 
(400-512 mHz) 

5.4.4 RECEIVER AUDIO FREQUENCY 

REF. 

5.4.4.1 Audio Output Power (Speaker) M 
Audio Output Power Variance -

Vol tage +10% 0 
-20% 0 

Temperature -30°C Z 
,/' "-+60"C Z 

/ Humi dity 50 0 d 90% RH AH 
5.4.4.2 MQio Distorti!lri' (Speaker) P 

""temperature' -30°C AB 
'co __ ~J +60°C AB 

Humidity 50°C, 90% RH AJ 
5.4.4.3 Audio Frequency Response 

(Speaker) Q 
300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 

5.4.4.4 Audio Hum and Noise -
Unsquelched S 
Squelched T 

Audio Hum and Noise Variance -
Unsquelched 

Temperature -30°C AA 
+60°C AA 

Humidity 50°C, 90% RH AI 
Squelched _ 

Temperature -30°C AA 
, +60°C AA 
'flumidity 50°C, 90% RH Al 

5.5.1 TRANSMITTER RF CARRIER 

5.5.1.1 Carrier Output Power 
Rated (nominal) 
Measured 
Relation to Rated Output BA 

Carrier Output Power Variance -
Vol tage +10% BB 

-10% BB 
-20% BC 

Temperature _30°C BN 
+60°C BN 

Humidity 50°C, 90% RH BR 
5.5.1-.2 Carrier Frequency Tolerance BD 
5.5.1.2 Carrier Frequency Stability -

Vol tage +15% BE 
-15% BE 

Temperature -30°C BP 
+60°C BP 

Humidity 50°C, 90% RH BT 
Vi brati on BV 

5.5.1.3 AM Hum and Noise Level BF 
5.5.1.4 Car.rier Attack Time BG 

ITEM NO.: 2212 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

500 mW min. 

-3 dB max. below 500 mW 
-3 dB max. below 500 mW 
-6 dB max. below 500 roW 
-6 dB max. below 500 mW 
-3 dB max. below 500 mW 
10% max. at 500 mW 
18% max. at 500 mW 
18% max. at 500 mW 
18% max. at 500 mW 

+10.5 dB (-10, +2 dB) 
+6.0 dB (-10, +2 dB) 
o dB 0 dB 

-6.0 dB (-10,,+2 dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. below 500 roW 
50 dB min. below 500 roW 

30 .1B min. 
30 dB min~ 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nominal 

±3 dB of nominal 
±3 dB of nominal 
-6, +3 dB of nominal 
±3 dB of nominal' 
±3 dB of nominal 
±3 dB of nominal 
0.0005% of nominal 

0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of tlomini\l 
0.0005% of nominal 

,·,0.0005% of nominal 
34 dB min. attenuation 
100 ms max. 

2212-2 

I 

770 mW 

0.8 dB 
-2.0 dB 
-0.6 dB 
0.0 dB 

-0.2 dB 
6.3 % 

13.3 % 
3.2 % 
3.5 % 

-1.0 dB 
4.3 dB 
0.0 dB 

-10.5 dB 
-18.1 dB 

64.8 dB 
86!l dB 

62.6 dB 
59.9 dB 
70.7 dB 

87.2 dB 
87.9 dB 
87.2 dB 

4.0 W 
4.08 W 
0.09 dB 

1.08 dB 
-1.11 dB 
-2.62 dB 
-1.18 dB 
-1.24 dB 
-1.70 dB 

0.00021 % 

0.00007 % 
0.00005 % 
0.00021 % 
0.0005.8%' 
0.Q0078 % 
0.00003 % 

77.5 dB 
j~ ms 

NOTES 
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FM TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
(400-512 mHz) 

5.5.2 TRANSMITTER AUDIO FREQUENCY 
MODULATION 

5,.5.2.1 Audio Frequency Harmonic 
Distortion 

Temperature Stability 
-30°C 
+SO°C 

5.5.2.0 FM Hum and Noise Level 
FM Hum and Noise Stability 

Temperature -30°C 
+!lO°C 

Humidity 50°C, 90% RH 
Vibration 

5.5.2.3 Audio Freque~cy Response 
300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
3000 Hz 

5.5.2.4 Frequency Deviation 
5.5.2.5 Modulation Limiting 

300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
2500 Hz 
3000 Hz 

5.5.3 TRANSMITTER EL[CTROMAGNETIC 
COMPATIBILITY 

5.5.3.1 Radiated Spurious Emissions 
5.5.3.2 Sideband Spectrum -

±10 kHz Freq. Separation 
±20 kHz Freq. Separation 

5.6 ANTENNA 

5.6.1 Radiation Efficiency 
Power !est Degradation 

5.7 BATT,ERY (NI-CAD) 

Service Life: 20 to 30°C 
-30°C 
+60°C 

~-

ITEM NO.: 2212 
" 

PERFORMANCE REQUIREMENT 
REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

BH 5% max. 2.9 % 

BQ 9% max. 7.5 % 
BQ 9% max. 6.3 % 
BI 40 dB min. attenuat·( on 45.0 dB 

BO 34 dB min. attenuation 39.9 dB, 
BO 34 dB min. attenuation 36.4 dB 
BS 34 dB min. attenuation 40.3 dB 
BU 25 dB min. attenuation 35.3 dB 

-10.5 dB (+1, -3,dB) -18.8 dB 
-6.0 dB (+1, -3\ dB) -8.2 dB 

0 dB 0 dB 0.0 dB 
+8.0 dB (+1, -3 dB) 6.8 dB 
+9.5 dB (+1, -4.6 dB) 6.4 dB 

BJ Limits: 4.5125 - 4.9875 kHz 4.65 kHz 

BJ ~5 kHz 5.10 kHz 
BJ :;5 kHz 5.10 kHz 
BJ SSkHz 4.80 kHz 
BJ 55 kHz 4.60 kHz 
BJ ~S kHz 4.30 kHz 
BJ ~5 kHz 3.80 kHz 

BK 43 dB min. attenuation 55.0 dB 

BL 30 dB min. attenuation 40.0 dB 
BM 60 dB min. attenuation 65.0 dB 

CA 50%,rnin. 73.9 % if 
CB 1 dB. max. 0.0 dB \ 

DA 8 hrs. 3 !irs. 28 min. 
DB 2 hrs. 2 hrs. o min. 
DC 7 hrs. 4 hrs. 5 min. 

(I 
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MANUFAcTuRER: 
MODEL NO.: 
SERIAL NO.: 
TYPE: 

~'otorol a 
HT220-H23FFNl130E 
231 ADU,,'<J839 
II 

FM TRANSCEIVER TEST DATA 

ITEM NO.: 2213 
RF POWER (Nominal): 1.8 Watts 
TEST FREQUENCIES: T- 151.625 mHz 

R- 151.625 mHz 

PERFORMANCE REQUIREMENT \'RANStEIVER CHARACTERISTIC 
(150-174 m.:;.H:.,:"!:,!..) __ _ REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES -*-

5.4.1 

5.4.1 

5.4.2 

5.4.2.1 

5.4.2.2 

5.4.2.3 
5.4.2.4 

5.4.3 

5.4.3.1 

5.4.3.1 

5.4.3.2 
5.4.3.3 
5.4.3-4 

RECE 1 VERSENS ITIV ITY 

SINAD Sensitivity A 
SINAD Sensitivity Variance -

Voltage +10% B 
-20% B 

Temperature _30°C U 
+60~C U 

Humi di ty 50°C, 90% RH AC 

RECEIVER SELECTIVITY 

Usable Bandwidth C 
Usable Bandwidth Variance -

Temperature -30°C V 
+60°C V 

Humidity 50°C, 90% RH AD 
Adjacent Channel Selectivity D 
Adjacent Channel Selectivity 
Variance -

Temperature -30°C W 
+60°C W 

~umidity 50°C, 90% RH AE 
Spurious Response Attenuation E 
Intermodulation Attenuation F 

RECEIVER SQUELCH 

Threshold Squelch Sensitivity G 
Threshold Squelch Variance-

Voltage . +10% 1 
-20% I 

Temperature -30°C Y 
+60°C Y 

Humidity 50~C, 90% RH AG 
Tight Squelch Sensitivity H 
Tight.Squelch Variance -

Temrterature -300 e X \\ 
. ' +60°C X 

~"~umidity 50°C, 90% RH AF 
Squelch Block .J 
Squelch Attack Time K 
Squelch Release Time L 

0.5 uV 01' 1 ess 0.21 uV 

0.7 uV or less 0.21 uV 
0.7 uV or less 0.25 uV 

+6 dB max. above 0.5 uV -6.0 dB 
+6 dB max. above 0.5 uV -4.3 dB 

+10 dB max. above 0.5 uV -4.8 dB 

5 kHz min. 6.30 kHz 

-20% max. below 5 kHz -7.9 % 
-20% max. below 5 kHz -4.8 % 
-20% max. below 5 kHz -17.5 % 
70 dB min. 88.0 dB 

58 dB min. 78.0 dB 
58 dB min. 81.0 dB 
58 dB min. 79.0 dB 
60 dB min. 54.0 dB 
60 dB min. 77.0 dB 

0.4 uV or less 0.14 uV 

0.6 uV or less 0.20 uV 
0.6 uV or less , 0.01 uV 

+6 dB max. above 0.4 uV -10.0 dB 
+6 dB max. above 0.4·uV 

ff 
-9.0 dB 

+10 dB max. above 0.4 uV -10.0 dB 
4.0 uV or 1 ess 0.32 uV 

+6 dB max~ above 4.0 uV -7.0 dB 
+6 dB max. above 4.0 uV -9.0 dB 

. +10 dB max. above 4.0 uV. -11.0 dB 
5 kBz min. 8.70 kHz, 
150 ms max. 120 ms 
250 ms maX:' 80 ms 

*-Requirement of NILECJ Standard was not met. See fourth page for notes and comments. 
N-No test data was obtained. Requirement was not met. 
n-No test data was obtained. No evaluation was made. 
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F~l TRANSCEIV.ER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
(150-174 mHzl. REF. 

5.4.4 

5.4.4.1 

5.4.4.2 

5.4.4.3 

5.4.4.4 

5.5.1 

5.5.1.1 

'5.5.1.2 
5 .• 5.1.2 

5.5.1.3 
5.5.1.4 

RECEIVER AUDIO FREQUENCY 

Audio ~utput Power (Speaker) M 
Audio Output Power Variance -

Voltage +10% 0 
-20% 0 

Temperature -30°C Z 
+60°C Z 

Humidity 50°C, 9Q% RH AH 
Audio Distortion (Speaker) P 

Temperature -30°C AB 
+60°C AB 

Humidity 50°C, 90% RH AJ 
Audio Frequency Response 

( Speaker) Q 
300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 

Audio Hum and Noise -
Unsquelched S 
Squelched T 

Audio Hum and Noise Variance -
Uf\squel ched 

Temperature -30°C 
+60°C 

Humidity 50°C, 90% RH 
Squelched . 

Temperatul"e -30°C 
+60°C 

Humidity 50°C, 90% RH 

TRANSMITTER RF CARRIER 

Carrier Output Power 
Rated (nomi na 1 ) 
Measured 

AA 
AA 
AI 

AA 
AA 
AI 

Relation to Rated Output BA 
Carrier Output Power Variance -

Vol tage +10% BB 
-10% BB 
-20% Be 

Temperature -300 e BN C.l 

+60 0 e BN 
Humidity 50°C, 90% RH BR 

Carrier Frequency Tolerance DD 
Carrier Frequency Stability -

. Vol tage +15% BE 
-15% BE 

Temperature -30°C BP 
+60°C BP 

Humidity 50°C, 90~ RH BT 
. Vi brati on . BV 

AM Hum and Noise Level BF 
'Carrier Attack Time BG 

ITEM NO.: 2213 

PERFORMANCE REQUIREMENT 

.-

DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

500 mW min. 

-3 dB max. below 500 mW 
-3 dB. max. below 500 mW 
-6 dB max. below 500 lIM 
-6 dB max. below 500 mW 
-3 dB max. below 500 mW 
10% max. at 500 mW 
18% max. at 500 mW 
18% max. at 500 mW 
18% max. at 500 mW 

+ld(5 dB (-10, +2 dB) 
+6.0 dB (-10, +2 dB) 
O' dB 0 dB 

-6.0 dB (-10, +2 dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. below 500 mW 
50 dB mi n. below 500 mW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nominal 

±3 dB of nominal 
±3 dB of nominal 
-6, +3 dB of nominal 
±3 dB of nominal 
±3 dB of nominal 
±3 dB of nomi nal 
Ci.0005% of nominal 

0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 

;1 0.0005% of nominal 
0.0005% of nominal 

34. dB min. attenuation 
. 100 ms max. 

2213-2 

.870 mW 

0.8 dB 
-2.0 dB 
-0.6 dB 
-0.1 dB 
-0.2 dB 
6.2 % 
4.7 % 
7.3 % 

11.3 % 

' -1.4 dB 
4.3 dB 
0.0 dB 

-9.5 dB 
-16.7 dB 

64.5 dB 
86.5 dB 

65.3 dB 
56.8 dB 
57.3 dB 

88.3 dB 
86;.5 dB 
88.9 dB 

1.8 W 
1.60 W 

-0.51 dB 

0.48 dB 
-1.75 dB 
-3.17 dB 
-0.75 dB 
.;.1.38 dB 
-2.46 dB 

0.00003 i 

0.00004 % 
0.00011 % 
0.00081 % 
0.00008 % 
0.00022 % 
0;00017 % 

86.9 dB' 
6 ms 

---

NOTES 

* 

* 

* 
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Ft4 TRANSCEIVER TEST DATA (continued) 

TRA~SCEIVER CHARACTERISTIC 
(150-174 ntlz) 

5.5.2 

5.5.2.1 

5.5.2.2 

5.5.2.3 

5.5.2.4 
5.5.2.5 

5.5.3 

5.5.3.1 
5.5.3.2 

5.6 

5.6.1 

5.7 

TRANS~l1TTER AUDIO FREQUENCY 
MODULATION 

Audio Frequency ~armonic 
Distortion 

Temperature Stability 
_30°C 
+60°C 

FM Hum and Noise Level 
FM Hum and Noise Stability 

Temperature -30°C 
+60°C 

Humidity 50°C, 90% RH 
Vibration 

Audio Frequency R~sponse 
300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
3000 Hz 

Frequency Deviation 
Modulation Limiting 

300 Hz· 
500 Hz 

1000 Hz 
2000 Hz 
2500 Hz 
3000 Hz 

TRANSMITTER ELECTROMAGNETIC 
CO~lPATIBILITY 

Radiated Spurious Emissions 
Sideband Spectrum -

t10 kHz Freq. Separation 
±20 kHz Freq. Separation 

ANTENNA 

Radiation Efficiency 
Power Test Degradation 

BATTERY (NI-CAD) 

Service Life: 20 to 30°C 
-30°C 
+60oG 

REF. 

BH 

BQ 
BO 
B1 

BO 
130 
BS 
BU 

BJ 

BJ 
BJ 
BJ 
BJ 
BJ 
BJ 

BK 

BL 
8M 

CA 
CB 

DA 
DB 
DC 

ITEM NO.: 2213 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

5% max. 

9% max., 
9% max. 
40 dB min. attenuation 

34 dB min. attenuation 
34 dB min. attenuation 
34 dB min. attenuation 
25 dB min. attenuation 

-10.5 dB (+1, -3 dB) 
-6.0 dB (+1, -3 dB) 
o dB 0 dB 

+8.0 dB (+1, -3 dB) 
+9.5 dB (+1, -4.6 dB) . 

.;. Limits: 4.5125 - 4.9875 kHz 

~5 kHz 
§ kHz 
~5 kHz 
§ kHz 
~ kHz 
$ kHz 

43 dB min. attenuation 

30 dB min. attenuation 
60 dB min. a ttenuati on 

20% min. 
1 dB max. 

8 hrs. 
2 hrs. 
7 hrs. 

2213-3 

8.1 % 

6.5 % 
6.9 % 

44.3 dB 

43..5 dB 
38.5 dB 
50.2 dB 
36.8 dB 

-12.8 dB 
-6.9 dB 
0.0 dB 
5.1 dB 
3.8 dB 

4.65 kHz 

5.05 kHz 
5.15 kHz 
5.18 kHz 
4.65 kHz 
3.90 kHz 

. 3.00 kHz 

55.0 dB 

40.0 dB 
65.0 dB. 

26.6 % 
0.0 dB 

4 hrs. 45 min. 
1 hr. 40 min. 
4 hrs. 40 min. 

NOTES 

* 

* 

* 
"I< 

* 

( 

I 
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FM TRANSCEIVER TEST DATA 

MANUFACTURER: . Motorola ITEM NO.: 2224 
~10DEL NO.: MX320-H33AAU1l20B· RF POWER (Nominal}: 2.5 Watts 
SERIAL NO.: 278 ADU 2000 TEST FREQUENCIES: T- 151.625 mHz 
TYPE: II R- 151.625 mHz 

!'-\ 

TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT 
(150-174 mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

5.4.1 RECEIVER SENSITIVITY 

5.4.1 SINAD Sensitivity A 
SlNAD Sensitivity Variance -

Voltage +10% B 
-20% 8 

Temperature -30°C U 
" +60°C U 

Humi di ty50°C, 90% RH AC 

5.4.2 RECEIVER SELECTIVITY • 

5.4.2.1 

5.4.2.2 

5.4.2.3 
5.4.2.4 

Usable Bandwidth C 
Usable Bandwidth Variance -

Temperature -30°C V 
+60°C V 

Humidity 50°C, 90% RH AO 
Adjacent Channel Select'lvity 0 
Adjacent Channel Selectivity 
Variance -

Temperature -30°C W 
+60°C W 

Humidity 50°C, 90% RH AE 
Spurious Response Attenuation E 
Intermo~ul ation Attenuati on F 

5.4'03 RECEIVER SQUELCH 

5.4.3.1 

5.4.3.2 
5.4.3.3 
5.4.3.4 

Threshol# Squelch Sensitivity G 
Threshold Squelch Variance-

Voltage +10% .. I 
-20% I 

Temperature -30°C Y 
i:60°C y .. 

Humi di ty 50°C, 90% RH AG 
Tight Squelch Sensitivity H 
Tight Squelch Variance -

Temperature -30°C X 
+60°C X 

, Humidity 50°C,_ 90% RH AF 
Squel ch Block· .... J 
Squelch Attac~ Time K 
Squelch Release Time L 

" 

0.5 uV or less 

0.7 uV or 'less 
0.7 uV or 1 ess 

+6 dB max. above 0.5 uV 
+6 dB max. above 0.5 uV 

+10 dB max. above 0.5 uV 

5 kHz min. 

-20% max. below·5 kHz 
-20% max. below 5 kHz 
-20% max. below 5 kHz 
70 dB min. 

58 dB mfn. 
58 dB min. 
58 dB min. 
60 dB min. 
60 dB min. 

0.4 uV or l~ss 

0.6 uV or less 
0.6 uV or less 

+6 dB max. above 0.4 uV 
+6 dB max. above 0.4 uV 

+10 dB Max. above 0.4 uV 
4.0 uV or less 

+6 dB max. above 4.0 uV 
+6 dB max. aboVe 4.0 uV 

+10 dB max. above 4.0 uV 
5kHz min. 
150 ms max. 
250 ms max. 

0.27 uV 

0.26 uV 
0.28 u'J 
1.2 dB 

-2.0 dB 
-6.3 dB 

5.6 kHz 

-5.4 % 
1.8 % 

-17.9 % 
88.0 dB 

90.OdB 
80.0 dB 
76.0 dB 

107.0 dB 
74.0 dB 

0.08 uV 

0.09 uV 
0.07 uV 
0.0 dB 

-4.0 dB 
-11.0 dB 
0.23 uV 

-1.0 dB 
0.0 dB 

-9.0 dB 
8.7 kHz 
'12 ms 
28 ms 

*-Rr.q;drernent of NILECJ Standard was not met. See fourth page for notes and comments. 
H-No test data was obtained. Requirement was not met. 
n-No test data was obtained. No evaluation was made. 
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FM TRANSCEIVER TEST DATA (continued) ITEM NO.: 2224 

TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT 
(150-174 mHz) REF. DEC-'78 NILECJ-STD-0209.00 

5.4.4 RECEIVER AUDIO FREQUENCY 

5.4.4.1 Audio Output Power (Speaker) M 500 mW min. 
Audio Output Power Variance -

below 500 mW Vol tage +10% 0 -3 dB max. 
-20% 0 -3 dB max. below 500 mW 

Temperature -30°C Z -6 dB max. below 500 mW 
+60°C Z -6 dB max. below 500 mW 

Humidity 50°C, 90% RH AH -3 dB max. below 500 mW 
5.4.4.2 Audio Distortion (Speaker) P 10% max. at 500 mW 

Temperature -30°C AB 18% max. at 500 mW 
+60°C AB 18% max. at 500 mW 

Humidity 50°C, 90% RH AJ 18% max. at 500 mW 
5.4.4.3 Audio Frequency Response 

(Speaker) Q 
300 Hz +10 •. 5 dB (-10, +2 dB) 
500 Hz +6.0 dB (-10, +2 dB) 

1000 Hz 0 dB 0 dB 
2000 Hz -6.0 dB (-10, +2 dB) 
3000 Hz -9.5 dB (-10, +2 dB) 

5.4.4.4 Audio Hum and Noise -
Unsquelched S 40 dB min. below 500 mW 
Squelched T 50 dB min. below 500 TIM , 

Audio Hum and Noise Variance -
Unsquelched 
. Temperature -30°C AA 30 dB min. 

+60°C AA 30 dB min. 
Humidity 50°C, 90% RH AI 30 dB min. 

Squelched -~ 

Temperature -30°C AA 40 dB min. 
+60°C AA 40 dB min. 

·Humidity 50°C, 90% RH AI 40 dB min. 

5.5.1 TRANSMITTER RF CARRIER 

5.5.1.1 Carrier Output Power 
Rated (nominal) 
Neasured 
Relation to Rated Output BA -0.3, +1 dB of nominal 

Carrjer Output Power Variance -
Voltage +10% BS ±3 dB of nominal 

-lOX. BB ±3 dB of nominal 
-20% BC -6, +3 dB of nomina1 

Temperature -30°C BN ±3 dB of nomlna1 
+60°C BN ±3 dB of nominal 

Humidity 50°C, 90% RH BR ±3 dB of nomi na1 
5.5.1.2 Carri er FreqUency Tal erance BD 0.0005% of nominal 
5.5.1.2 Carrier Frequency Stability -

Vol tage ' +15% BE 0.0005% of nominal 
-15% BE 0.0005% of nominal 

Temperature -30°C BP 0.0005% of nominal 
;:::.::3 . +60°C BP 0.0005% of nominal 

Humidity 50'lC, 90% RH BT 0.0005% of nominal 
Vibration BV 0.0005% of nominal -

5.5.1.3 AM Hum and Noise Level BF 34 dB min. attenuation 
"(:: 5.5.1.4 Carrier Attack Time BG 100 ms max. 

1.\ 

2224-2 

if 0., 

r.;. 

~l ~ ~:> '0 
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. 
,"_" '_:.'~·~L_ ;:::::.:,' ::: ',··-:~:--~:::.'-:"C~-~-'·~"""""'·""""~'·-""·'··"_~ 

-~- -----.----------

TEST RESULTS , 

930 mW 

1.0 dB 
-2.4 dB 
-0.4 dB 
0.0 dB 
0.4 dB 
1.2 % 
-2.5 2; 
2.0 % 
1.2 % 

0.2 dB 
7.7 dB 
0.0 dB 

-9.0 dB 
-17.3 dB 

61.6 dB 
92.7 dB 

61.1 dB 
61.5 dB 
62.3 dB 

91.7 dB 
87.2 dB 
80.1 dB 

2.5 W 
2.54 W 
0.06 dB 

0.10 dB 
0.0 dB 

-1.0 d8 
-0.3 dB 
-O.} dB 
-0.2 dB 

0.00012 % 

0.00013 % 
0.00011 % 
0.00036 % 
0.00006 % 
0.00034 % 
0.00033 % 

85.5 dB 
10 ms 

NOTES 

1/ 

* 

~ I i 
H 

I 
:1 

t 
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HI TRANSCEIVER TEST DATA (continued) 

TRANSCtrVER CHARACTERISTIC 

ITEM NO.: 2224 

PERFORMANCE REQUIREMENT 

. -

(150-174 mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

5.5.2 

5.5.2.1 

5.5.2.2 

5.5.2.3 

5.5.2.4 
5.5.2.5 

,I 

TRANSMITTER AUDIO FREQUENCY 
MODULATION 

Audio Frequency Harmonic 
Distortion BH 

Temperature Stability 
,-30°C BQ 
+60°C BQ, 

FM Hum and Noise Level BI 
FM Hum and Noi se ,Stabil i ty 

Temperature -30°C BO 
+60°C BO 

Humidity 50°C, 90% RH , BS 
Vi brati on BU 

Audio Frequency Response 
300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
3000 Hz 

Frequency Deviation BJ 
Modulation Limiting 

300 Hz BJ 
500 Hz BJ 

1000 Hz BJ 
2000 Hz BJ 
2500 Hz BJ 
3000 Hz BJ 

5.5.3 TRANSMITTER ELECTRO~IAmIETIC 
COMPATIBILITY 

5.5.3.1 
5.5.3.2 

Radiated spuriot!} Emissions 
Sideband Spectrum -

±10 kHz Freq. Separation 
±20 kHz Freq. Separation 

5.6 ANTENNA 

5.6.1 Radiation Efficiency 
Power Test Degradation 

5.7 BATTERY (NI-CAD) 

BK 

BL 
BM 

CA 
CB 

Service Life; 20 to 30°C DA 
-30°C DB 
+60°C DC 

',', ' . , :~r~~:_~ ,;:;;:~.:...~~.::;.:';..';!:<~~,.. .. --..~-: ;".!::-,:;rIb,o.v.-;, ... 7>;;'_" '~" ... "t ..... ;.:~"'::..l:>-"~' .;~""' ~ ~,';;:~->~"::":':-cII'''';-''.'f' 

5% max. 

9% max. 
9% max. 
40 dB min. attenuation 

34 dB min. attenuation 
34 dB min. attenuation 
34 dB min. attenuation 
25 dB min. attenuation 

-10.5 dB (+1, ~3 dB) 
-6.0 dB (+1, -3 dB) 
o dB 0 dB 

+8.0 dB (+1, -3 dB) 

2.5 %, 

1.3 % 
1.5 % 

50.3 'dB 

47.9 dB 
46.0 dB 
49.7 dB 
47.3 dB 

-10.5 dB 
-6.1 dB 

+9.5 dB (+1, -4.6 dB) 
Limits: 4.5125 - 4.9875 kHz 

.0.0 dB 
7.3 dB 
6.4 dB 

4.70 kHz 

$5 kHz 
55 kHz 
55 kHz 
~5 kHz 
55 kHz 
~5 kHz 

43 dB min. attenuation 

30 dB min. attenuation 
60 dB min. attenuation 

20% min. 
1 dB max. 

8 hrs. 
2 hrs. 
7 hrs. 

2224-3 

4.50 kHz 
4.80 kHz 
4.80 kHz 
4.90 kHz 
4.55 kHz 
3.60 kHz 

55.0 dB 

40.0 dB 
65.0 dB 

18.2 % 
0.0 dB 

6 hrs. 21 min. 
o hrs. 45 min. 
6 hrs. 7 min. 

* 

jt 



-

r r \\ 

z' 

t. 

r_ 

{] 

J', 

o 

I 
o 

6 

. 
1 
t 

! 
I 
F 

I 

I 
I 

'I" 
! 

I 
1 
t 

I 
~ 
t: 
! 

~ 

~ 

I) 

o 
) 
( 
I 

\ .~. 



"' 

( 
-~,: 

FM TRANSCEIVER TEST DATA 

HANUFACTURER: 
MODEL NO.: 
SErHAL NO.: 

.TYPE: 

Motorola 
MX 330 - H44AAU11208 
278 ADU 2113 
III 

ITEM NO.: 2225 
RFPOWER (Nominal"): 5.0 Watts 
TEST FREQUENCIES: T- 464.450 mHz 

R- 464.500 mHz 

PERFORMANCE REQUIREMENT TRANSCEIVER CHARACTERISTIC 
(400-512 mHz) REF. DEC-'78· NILECJ-STD-0209.00 TEST RESULTS NOTES 

~ 

5.4.1 RECEIVER SENSITIVITY 

5.4.1 SINAD Sensitivity A 
SINAD Sensitivity Variance -

Voltage +10% B 
-20% B 

Temperature -30°C U 
+60°C U 

Humidity 50°C, 90% RH AC 

5.4.2 RECEIVER SELECTIVITY 

5.4.2.1 

5.4.2.2 

5.4.2.3 
5.4.2.4 

Usabl~ Bandwidth C 
Usable Bandwidth Variance -

Temperature -30°C V 
+60°C V 

Humidity 50°C, 90% RH AD 
Adjacent Channel' Selectivity D 
Adjacent Channel Selectivity 
Variance -

Temperature -30°C W 
+60°C W 

Humidity 50°C, 90% RH AE 
Spurious Response Attenuation E 
InteTmodul ati on P.ttenuati on F 

5.4.3 RECEIVER SQUELCH 

5.4.3.1 

5.4.3.1 

5.4.3.2 
5.4.3.3 
5.4.3.4 

Threshold Squelch ;Sensitivity G 
Threshold Squelch Variance-

Voltage +10% I 
-20% I 

Temperature -30°C Y 
+60°C Y 

Humi di ty 5poC, 90% RH AG 
Tight Squelch Sensitivity H 
Tight Squelch Variance -

Temperature -30°C X 
+60°C X 

Humidity 50°C, 90% RH AF 
·Squel ch Block J 
Squelch Attack Time K 
Squelch Release Time L 

0.5 uVor less 

0.7 uV or 1 ess 
0.7 uV or less 
+6 dB max. above 0.5 uV 
+6 dB max. above 0.5 uV 

+10 dB max. above 0.5 uV 

5 kHz min. 

-20% max. below 5 kHz 
-20% mall.. below 5 kHz 
-20% max. below 5 kHz 
60 dB min. 

48 dB min. 
48 dB min. 
48 dB min. 
60 dB min. 
60 dB min. 

0.4 uV or 1 ess 

0.6 uV o.r 1 ess 
0.6 uV or less 

+6 dB max. above 0.4 uV 
+6 dB max. above 0.4 uV 

+10 dB max. above 0.4 uV 
4.0 uV or less 

+6 dB max. above 4.0 tiV 
+6 dB max. above 4.0 uV 

+10 dS max. above 4.0 uV 
5 kHz min. 
150 ms max. 
250 illS max. 

0.23 uV 

0.24 uV 
0.31 uV 
-0.4 dB 
-3.4 dB 
-9.1 dB 

6.10 kHz 

-i3.1 % 
0.0 % 

-18.0 % 
80.0 dB 

84.0 dB 
85.0 dB 
82.0 dB 

120.0 dB 
72.0 dB 

O.lS uV 

0.13 uV 
0.13 uV 
'-1.0 dB 
-5.0 dB 
-3.0 dB 
0.34 uV 

. -1.0 dB 
.-4.0 dB 
-9.0 dB 
12:S kHz 

60,ms 
50 ms 

*-Requirement ,of tlILECJ Standard was not met~ See fourth page for notes and comments. 
N-No test da1;:~ was obtained. Requirement was not met. 
n-No test da~~ ,was obtained. No ev~~uation was made. 
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FM TRANSCEIVER TEST DATA (continued) 

. TRANSCEIVER CHARACTERISTIC 
(400-S12 mHz) 

S.4.4 RECEIVER AUDIO. FREQUENCY 

REF. 

S.4.4.1 Audio Output Power (Speaker) M 
Audi 0 Ou tput Power Vari ance -

Vol tage +10% 0 
~20% 0 

Temperature -30°C Z 
+60°C Z 

Humidity SO°C, 90% RH AH 
5.4.4.2 Audio Distortion (Speaker) P 

Jefllllerature -30°C AS 
. +60°C AB 
Humidity sooe; 90% RH A,j 

S.4.4.3 Audio Frequency-Response 
, (Speaker) Q 

300 Hz 
SOO Hz 

1000 Hz 
2000 Hz 

!) 3000 Hz 
5.4.4.4 Audio Hum and Noise -

Unsque 1 ched S 
Squelched T 

Audio Hum and Noise Variance -
Unsquelched 

Tefllllerature -30°C AA 
+60°C AA 

Humidity SO°C, 90% RH AI 
Squelched 

Temperature -30°C AA 
. ~O~ AA 

Humidity S09C, 90% RH AI 

S.5.1 '. TRANSMITTER RF· CARRIER 

5.5.1.1 Carrier Output Power 
Rated (nominal) 

, Measured 
Relation to Rated Output BA 

. Carrier Output Power Variance -
Voltage +10% ~B 

-10% BB 
-20% BC 

Temperature -30oe BN 
+60°C BN 

Humidity SO°C, 90% RH BR 
S.S.1.2 Carrier Frequency Tolerance BD 
S.5.1.2 Carrier Frequency Stability -

Voltage' +lS% BE 
-lS% BE 

Temperat1lre -30°C 8? 
+60°C BP 

Humi di ty , 50°C, 90% RH 8T 
Vi brati on BV 

5.5.1.3 AM Hum and Noise Lev!!l BF 
S.5.1.4 Carrier Attack Time BG 

, n 

HEM NO.: 222.S 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-.STD-0209.00 tEST RESULTS NOTES 

SOO mW min. 

-3 dB max. below 500 roW 
-3 dB max. below 500 roW 
-6 dB max. below 500 roW 
-6 dB max. below 500 roW 
-3 dB max. below 500. roW 
10% max. at 5eO ~ 
18% max. at 500 roW 
18% max. at 500 ~ 
18% max. at 500 roW 

+10.5 dB (-10, +2 dB) 
+6.0 dB (-10, +2 dB) 
o dB 0 dB 

-6.0' dB (-10. +2 dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. below 500 roW 
50 dB min. below 500 ~ . 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3. +1 dB of nominal 

t3 dB of nominal 
±3 dB of nominal 
-6. +3 dB of nominal 
t3 dB of nominal 
:!:3 dB of nomi na l 
:!:3 dB of nominal 
0.0005% of nominal 

0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 

34 dB min. attenuation 
100 ms max. . " 

2225-2 

950 mW 

1.0 dB 
-2.4 dB 
0.2 dB 
0.0 dB 
0.2 dB 
0.8 % 
3.1 % 
3.3 % 
4.5 % 

1.9 dB 
6.9 dB / 
0.0 dB 

-7.8 dB 
-lS.3 dB 

61.8 dB 
87.3 dB 

63.5 dB 
64.S dB 
62.2 dB 

. 79.3 dB 
93.9 dB 
93.3 dB 

S.O W 
S.18.W 
0.16 dB 

'0.42 dB 
-0.94 dB 
-2.33 dB ' 
-0.58 dB 
-1.23 dB 
-0.32 dB 

0.00009 % 

0.00019 % 
0.00017 % 
0.00057 .%' 
(l.00003 % 

.0.00037 % 
0.00032 % 

83.1 dB 
6 ms 
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FM TRANSCEIVER TEST DATA (continued) ITEM NO.: 2225 

TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT 
TEST RESULTS (400-512 ni1z) REF. DEC-'78 NILECJ-STD-0209.00 

5.5.2 TRANSMITTER AUDIO FREQUENCY 
MODULATION 

5.5.2.1 Audio Frequency Harmonic 0.7 % Distortion BH 5% max. 
Temperature Stabrt ity 

9% max. 4.8 % -30°C BQ 
+60°C BQ 9% max. 4.4 % 

5.5.2.2 FM Hum and Noise Level BI 40 dB min. attenuation 51.0 dB 
FM Hum and Noi se Stabil i ty 

34 dB min. attenuation 51.1 dB Temperature -30°C BO 
+60°C 80 34 dB min. attenuation 46.7 dB 

Humidity 50°C, 90% RH BS 34 dB min. attenuation 49.1 dB 
Vibration BU 25 dB min. attenuation 42.1 dB 

5.5.2.3 Audio Frequency Response 
-10.5 dB (+1, -3 dB) -10.5 dB 300 Hz 

500 Hz -6.0 dB (+1, -3 dB) -6.1 dB 
1000 Hz 0 dB 0 dB 0.0 dB 
2500 Hz +8.0 dB (+1, ~3 dB) 7.7 dB 
3000 Hz +9.5 dB (+1. -4.6 dB) 7.0 dB 

5.5.2.4 Frequency Deviation BJ Limits: 4.5125 - 4.9875 kHz 4.65 kHz 

5.5.2.S Modulation Limiting 5.05 kHz 300 Hz BJ S5 kHz 
500 Hz BJ ~5 kHz 4.70 kHz 

1000 Hz BJ S5 kHz 4.60 kHz 
2000 Hz BJ !is kHz 4.40 kHz 
2500 Hz BJ S5 kHz 4.10 kHz 
3000 Hz BJ S5 kHz 3.25 kHz 

5.5.3 TRANSMITTER ELECTROMAGNETIC 
COMPATIBILITY 

5.5.3.1 Radiated Spurious Emissions BK 43 dB min. attenuatio~ 55.0 dB 

5.5.3.2 Sideband Spectrum -
30 dB min. attenuation 40.0 dB t10 kHz Freq. Separation BL 

±20 kHz Freq. Separation BM 60 dB min. attenuaticm 65.0 dB 

5.6 ANTENN'A 

5.6.1 Radiation Efficiency CA 50% min. 94.5 % 
Power Test Degradation CB 1 dB max. 0.0' dB, 

5.7 BATTERY (NI-CAP) 

Service Life: 20 to 30"C DA 8 hrs. 4 hrs. 57 min. 
-30°C DB 2 hrs. 3 hrS. 19 min. 
+60°C DC 7 hrs. 4 hrs. 42 min. 
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MANUFACTURER: . Motorola 

FM TRANSCEIVER TEST DATA 

ITEM NO.: 2226 
~10DEL NO.: MT500-H33BBUU24A RF POWER (Nominal): 5.0 Watts 
SERIAL NO. :230 ADU 1660 
TYPE: II 

TRANSCEI VER CHARACTERISTIC 
(150-174 mHz) 

TEST FREQUENCIES: T- 151.625 mHz 
R- 151.625 mHz 

PERFORMANCE REQUIREMENT 
REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

-*-
5.4.1 

5.4.1 

5.4.2 

5.4.2.1 

5.4.2.2 

5.4.2.3 
5.4.2.4 

5.4.3 

.. 5.4.3.1 

5.4.3.1 

5.4.3.2 
5.4.3.3 
5.4.3.4 

RECEIVER SENSITIVITY 

SINAD Sensitivity A 
SINAD Sensitivity Variance -

Vol tage +10% ' B 
-20% B 

Temperature -30°C U 
+60°C U 

Humidity 50°C, 90% RH AC 

RECE.!VER SELECTIVITY 

Usable Bandwidth C 
Usable Bandwidth Variance -

Temper.ature -30°C V 
. +60°C V 

Humidity 50°C, 90% RH AD 
Adjacent Channel Selectivity 0 
Adjacent Channel Selectivivj 
Vari ance -

Temperature -30°C W 
+60°C W 

Humidity 50°C. 90% RH AE 
Spur;:ious Response Attenllation E 

. Intermodulation Attenuation F 

RECEIVER SQUELCH 

ThreshoJd Squelch Sensitivity G 
Threshold Squelch Variance-

Vol tage +10% I 
-20% I 

Temperature -30°C Y 
+60°C Y 

Humidity 50°C, 90% RH AG 
Tight Squelch Sensitivity H 
Tight Squelch Variance -

Temperature -30°C X 
+60·oC X 

, Humi di ty50°C, .90% RH AF 
S,quel ch Bl.ock J 
Squelch Attack Time K 
Squelch Release,Time L 

0.5 uV or less 0.19 u'l 

0.7 uV or less 0.21 uV 
0.7 uVor Tess 0.22 uV 

+6 dB max. above 0.5 uV 1.0 dB 
+6 dB max. above 0,5 uV -1.5 dB 

+10 dB max. above 0.5 uV -1.2 dB 

" 

5 kHz min. 6.00 kHz 

-20% max. below 5 kHz 1.7 % 
-20% max. below 5 kHz -1.7 % 
-20% max. below 5 kHz -6.7 % 
70 dB min. 86.0 dB 

! 

58 dB min. 89.0 dB 
58 dB min. 94.0 dB 
58 dB min. 85.0 dB 
60 dB min. 75.0 dB 
60 dB min. 56.0 dB 

0.4 l,IV or less 0.10 uV 

0.6 uV or less 0.01 uV 
0.6 uV or less 0.10 uV 

+6 dB max. above 0.4 uV -3.0 dB 
+6 dB max. above 0.4 uV -6.0 dB 

+10 dB max. above 0.4 uV -3.0 dB 
4.0 uV or less 0.40 uV 

+6 dB max. above 4.0 uV 0.0 dB 
+6 dB max. above 4.0 uV -1.0 dB 

+10 dB max. above 4.0 uV -1.0 dB 
5 kHz min. 10.5 kHz 
150 ms max. 45 ms 
250 ms max. 85 ms 

*-Requirement of NILECJ Standard was not met. See fourth page for notes and comments. 
N-No test data was obtained. Requirement was not met. 
n-No test data was obtained. No evaluation was made. 
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FM TRANSCEIVER TEST DATA (continued) ITEM NO.: 2226 

PERFORMANCE REQUIREMENT TRANSCEIVER CHARACTERISTIC 
(150-174 nilz) REF. DEC- ' 7B NILECJ-STD-0209.00 TEST RESULTS NOTES 

5.4.4 RECEIVER ~UDIO FREQUENCY 

5.4.4.1 Audio Output Power (Speaker) M 
Audio Output Power Variance -

Vol tage +10% 0 
-20% 0 

Temperature -30°C Z 
+60°C Z 

Humidity 50°C, 90% RH AH 
5.4.4.2 Audio Distortion (Speaker) P 

Temperature -30°C AB 
+60°C AB 

Humidity 50°C, 90% RH AJ 
5.4.4.3 Audio,. Frequency Response 

(Speaker) Q 
300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 

5.4.4.4 Audio Hum and Noise -
Unsquel ched S 
Squel ched T 

Audio Hum and Noise Variance -
Unsquelched 

Temperature -30°.c AA 
+60°C AA 

Humidity 50°C, 90% RH AI 
Squelched 

Temperature -30°C AA 
+60°C AA 

Humidity 50°C, 90% RH AI 

5.5.1 TRANSMITTER RF CARRIER 

5.5.1.1 

5.5.1.2 
5.5.1.2 

5.5.1.3 
5.5.1.4 

Carrier Output Power 
Rated (nominal) 
~leasured 
Relation to Rated Output BA 

Carri er Output Power Vari allce -
Voltage +10% BB 

-10% BB 
-20% BC 

Temperature -30°C BN 
+60°C BN 

Humidity 50°C, 90% RH BR 
Carrier Frequency Tolerance BD 
Carrier Frequency"Stability -

Vol tage +15% BE 
-1.5% BE 

Temperature -30°C ' BP 
+60°C BP 

Humi~ity 50°C, 90% RH BT 
Vi brati on' BV 

AM Hum and Noise Level BF 
Carrier Attack Time BG 

500 mW min. 

-3 dB max. below 500 mW 
-3 dB max. below 500 mW 
-6 dB max. below 500 mW 
-6~B max. below 500 mW 
-3tlB max. below 500 mW 
10% tflax. at 500 mW 
1B% max. at 500 mW 
1B% max. at 500 mWri 
1B% max. at 500 mW , 

+10.5 dB (-10, +2 dB) 
+6.0 dB (-10, +2 dB) 

\) dB 0 dB 
-6.0 dB (-10, +2 dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. below 500 mW 
50 dB min. below 500 mW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB m-;;~. 

-0~3, +1 dB of nominal 

±3 dB of nominal 
±3 dB of "nominal 
-6, +3 dB of nominal 
±3 dB of nominal 
±3 dB of nominal 
±3 dB of nominal 
0.0005% of nominal 

0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.0005% of nom.inal 

34 dB min. attenuation 
100 ms max. 

2226-2 

930"inW 

0.9 dB 
-2.1 dB 
-0.3 dB 
0.1 dB 
0.1 dB 
1.3 %" 
1.7 % 
1.5 % 
1.2 % 

1.5 dB 
4.1 dB 
0.0 dB 

-7.4 dB 
-17.4 dB . 

73.3 dB 
63.5 dB 

75.1 dB 
67.4,dB 
69.7 dB 

64.5 dB 
63.2 dB 
7B.1 dB 

, 5.0 W 
6.06 W 
0.84 dB 

1.B dB 
-0.4 dB 
-l.B dB 
0.7 dB 
0.1 dB 
0.0 dB 

0.00017 % 

0.00016 % 
0.00017 % 
0.00010 % 
0.00022% 
0.00015 % 
0.00018 % 

B1.8 dB 
4 ms 
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FM TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 

!TUI ~IO.: 2226 

PERFORMANCE REQUIREMENT 
(150-174 nilz) REF. DEC- ' 78 NILECJ-STD-0209.00 TEST RESULTS HOTES 

5.5.2 TRANSMITTER AUDIO FREQUEHCY 
~10DULA TlON 

5.5.2.1 Audio Frequency Harmonic 
Distortion BH 

Temperature Stability 
-30·C BQ 
+60·C BQ 

5.5.2.2 FM Hum and Noh~Level BI 
FM Hum and No i seStab il ity 

Temperature -30·C BO 
+GO°C BO 

Humidity 50·C, 90% RH BS 
Vibration BU 

5.5.2.3 Audio Frequency Response 
300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
3000 Hz 

5.5.2.4 Frequency Deviation BJ 
5.5.2.5 Modulation Limiting 

5.5.3 

5.5.3.1 
5.5 .. 3.2 

5.6 

5.6.1 

5.7 

300 Hz BJ 
500 Hz BJ 

1000 Hz BJ 
2000 Hz BJ 
2500 Hz BJ 
3000 Hz BJ 

TRAHS~lITTER ELECTROt-1AGNETIC 
COI~PATlB I LITY 

Radiated Spurious Emissions 
Sideband Spectrum -

flO kHz Freq. Separation 
±20 kHz Freq. Separation 

ANTENHA 

Radiation Efficiency 
Power Test Degradation 

BATTERY (HI-CAD) 

Service Life: 20 to 30·C 
-30·C 
+60·C 

BK 

BL 
BM 

CA 
CB 

DA 
DB 
DC 

5% max. 1.2 % 

9% max. 4.0 % 
9% max. 1. 7 % 
40 dB min. a ttenua ti on 46.7 dB 

34 dB min. attenuation 39.3 dB 
34 dB min. a ttenua ti on 38.5 dB 
34 dB min. attenuation 52.7 dB 
25 dB min. attenuation 44.2 dB 

-10.5 dB (+1, -3 dB) -7.8 dB * A 
-6.0 dB (+1, -3 dB) -3.9 dB * 0 dB 0 dB 0.0 dB 
+8.0 dB (+1, -3 dB) 2.9 dB * +9.5 dB (+1, -4.6 dB) 1. 7 dB * Limits: 4.5125 - 4.9875 kHz 4.60 kHz 

~5 kHz 5.00 kHz 
~5 kHz 4.80 kHz " 
.s5 kHz 4.70 kHz 
~5 kHz 4.60 kHz 
~5 kHz 4.30 kHz 
55 kHz 3.60 kHz 

43 dB min. a ttenua ti on 55.0 dB 

30 dB mi n. attenuation 40.0 dB 
60 dB min. attE'nuation 65.0 dB 

20% min. 20.8 % 
1 dB max. 0.0 dB 

8 hrs. 4 hrs. o min. 
2 hrs. 1 hr. 30 min. 
7 hrs. 3 hrs. 45 min. 

2226-3 
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FM TRANSCEIVER TEST DATA (continued) 

NOTES ANO COMMENTS 

ITEM NO.: 2226 

Comments of manufacturer: 

A. A microphone compensator must be used to obtain· audio 
response measurenent s. 
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, " ," ',,:' ,.,,; fM TRANSCEIVER TEST DATA 

MANUFACTURER: :~ioroJ~, ',' ' '-: :', : " (\ 
MODEL NO. ~ , MT SOO ,... H34BBU1l24A ' 
SERIAL. NO~: ' 41'1' ADU 1096, ,- " 

, TVPE:, ,: ",';' ni :'~,' .. 
. . ~ ~.: "" . 
l'RANSCEI VER 'CHAR~CJERi:STIC 

(400-S12 mHz) 

5.4.1 

,5.4:1 

S.4.2 

5.4.2.1 

,5.4.2.2 

S.4.2.3, 
II 5.4.2.4 

5.4.3 

5.4.3.1 

5.4.3.1 

5.4.3.2 
5.4.3.3 ' 
5.4.3.4 

,RECEIVER SENSITIVITY 

SINAD Sensitivity 
.SINAD Sensitivity Variance -. 

Voltage +10% 
-20% 

Temperature -30°C 
• +60·C 

Hu~idity 5QoG, 90% R~ 

RECEIVER SELECTIVITY 

Usable Bandwidth 

REF. 

A 

B 
.B 
U 
U 
AC 

C 
Usable Bandwidth Variance -

Temper~ture -30°C V 
'+60°C V 

Hum'idity.SO'oG, 90% RH AD 
Adjacent Channel Selectivity D', 
~djacent Channel Selectivity 
Var,i ance - r, 

Temperature -30°C '101 
' "+60"C W 

, Humidity 50·C, 90% RH AE 
Spurious Response Attenuation'E 
Intermodulation Attenuation F 

• .1;' 

, RECEIVER SQUELCH 

Threshold Squelch Sensitiv'ity G 
'~Threshol d Squ~l ch Vari ance-

Voltage +10% 
-20% 

Temperature -30·C 
+60 oC 

Humidity sooe, 90%RH 
Tight :Squelch Sensitivity 

, Tight Squelch Variance -
Temperature ,-30°C 

, ,-/:60·C 
Humidity SO·C, 90% RH 

squelch Block 
Sql!elch Attack Jime 
Squel ch., Release Time 

I 
I 
Y 
Y 
AG 
H 

x 
X 
Af 
J 
K 
L· 

ITE~l NO.: '; , 2227 
RF POWER {Namin-a'1.l :;' .' 4.0 Watts 
TEST FR~QUENCIES:'T- .464 .. SQO mH~ 

i/ ". It- . 464.500 mHz 
I( " 
I,. • 

PERFORMANCE REClU IREMENT, 
DEC-'78 NILECJ -Sl1)-0209,.00 T£ST'RESULTS NOTES' 

\<' ~ 
)\ 

-.If 
S V ' -/ O. u or less (I 

0.7 uV or less II 
0.7,uV or less ~ 
+6 dB max. above )J.5 uV 
+6 dB max. above 0.5 uV 

+10 dB max. above 0.5 uV 

5 kHz min. 

-20% max. below 5 kHz 
-20% max., below S kHz 
-20% max. below,S kHz 
60 dB min. ' 

48 dB, min. 
48 dB min. 
48 dB min. 
60 dB moln. 
60 dB min. 

0.4 uV or less 

0.6 uV or less 
0.6 uV or less 
+6 dB max. above 0.4 uV 
+6 dB max. above 0.4 uV 

+10 dQ milX,' above 0.4 uV 
4.0 uV or less 

+6 dB max. above 4.0 uV 
+6 dB max. above 4.0 uV 

+10 dB max. above 4.0 uV 
5 kHz min. 
ISO ms max. 
2S0 ms max. 

.. 0.26 uV 

0.25 uV 
0.26 uV 
-4.9 dB 
-1.7 dB, 
-3.7 dB' 

5:50 kHz 

7.3% 
16.4 ,% 
3.6% 

79.0 dB, 

70.0 dB 
77.0' dB 

.81.0 dB 
72.0 dB 
77.0 dB 

,0.19 uV', 

0.19 uV 
O.ll uV c' 

-5.0 dB 
-3.0 dB 
-2.0 dB 
0.42 uV 

" 
'-6.0 dB 
-1.0 dB 
.-4~O dB ' 
10.6kHz 

65 ms 
110 ms 

, 

*-Ifequiremeht of NILECJ Standard ~Ias not met. See fourth page for notes and comments. 
N-No test Jlatawas obtained. Requtrement was not met. . 
n-No test data was obtained. No evaluation was made. 
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FM TRANSCEIVER TEST DATA (continue(j) lTEM NO.: 2227 

TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT 
.(400-512 mHz) REF. OEC-'78 NILECJ-STO-0209.00 

5.4.4 RECEIVER AUDIO FREQUENCY , 
5.4.4.1 Audio Output Power (Speaker) M 500 mW min. 

Audio Output Power Variance -
Vol tage +10% 0 -3 dB max. below SOD mW 

-20% 0 -3 dB max. below 500 roW 
Temperature -30 oe Z -6 dB max. below SOD roW 

+60°C Z -6 dB· max. below 500 mW 
Humidity 50°C, 90% RH AH -3 dB~max. below 500 mW 

5.4.4.2 Audio ~istortion (Speaker) P 10% max. at 500 mW 
Temperature -30°C AB 18% max. at 500 mW 

+~O°C AB 18% max. at 500 roW 
Humi di ty 50"C, 90% RH AJ 18% max. pt 500 roW 

5.4.4.3 Audio Frequency Response 
(Speaker) Q 

300 Hz +10.5 dB (-lO, +2 dB) 
500 Hz +6.0 dB (-10, +2 dB) 

1000 Hz 0 dB 0 dB 
2000 Hz -6.0 dB :(-10, +2 dB) 
3000 Hz -9.5 dB (':10, +2 dB) 

5.4.4.4 Audio Hum and Noise -
Unsquelched S 40 dB min. below 500 mW 
Squelched T 50 dB min. below 500 roW 

Audio Hum and Noise Variance -
Unsquelched 

Temperature -30°C AA 30 dB min. 
+60 oe AA 30 dB min. 

Humidity 50a C, 90% RH AI 30 dB min. 
Squelched 

Temperature -30o e AA 40 dB min. 
+60°C AA ~Q dB min. 

Humidity 50°C, 90% RH AI 40 dB min. 

5.5.1 TRANSMHTER RF CARRIER 

5.5.1 •. 1 Carrier Output Power 
Rated (nominal) 
Measured 
Relation to Rated OutQut BA -0.3, +1· dB of nominal 

Carrier Output Power Variance -
Vol tage +10% BB ±3 dB of nominal 

-10% BB ±3 dB of nominal , 
-20% BC -6, +3 dB of nominal 

Temperature -30De BN ±3 dB of nominal 
+60°C BN ±3 dB of nominal 

Humidity 50°C, 90% RH BR ±3 dB of nominal 
5',5.1.2' .Carrier Frequency Tolerance BO 0.0005% of nominal 
5.5.1.2 Carrier Frequency Stability -. 

Vol tage . +15% ' BE 0.0005% of nominal 
-15% BE 0.0005% of nominal 

Temperature -30°C BP 0.0005% of nomina" 
+60oe sP 0.0005% of nominal 

.Humidity .50 oe,90% RH ·BT 0.0005% of nominal 
.. .. V.ibration . BV 0.0005% of nominal , 
~.5.1.3 AM Hum and Noise Level BF 34 dB min. attenuation 
5.5 .• 1.4 Carrier Attack Time BG 1QO ms max. 

~) 

2227-2 
{f~" 
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TEST RESULTS 

670 mW 

0.7 dB 
-1.8 dB 
-3.6 dB 
0.5 dB 
0.4 dB 
2.9 % 
2.5 % 
2.0 % 
3.4 % 

4.8 dB 
4.3 dB 
0.0 dB 

-6.1 dB 
-14~8 dB 

61.8 dB 
84.9 dB 

57.4 dB 
62.4 dB 
61.7 dB 

86.5 dB 
85.9 dB 
85.6 dB 

4.0 W 
4:91 W 
0.89 dB 

1.80 dB 
-0.20 dB 
-'1.43 dB 
0.29 dB 

-0.36 dB 
0.07 dB, 

0.00022 % 

0.00025 % 
0.00028 % 
0.00015 % 
0.00016 %. 
0.00015 % 
0.00019 % 

<p 
64.9 dB 

" 
" 

. '. 

.' 

6 ms 

. ~:: 
., 
.' . 

NOTES 

FM TRANSCEIVER TEST OATA (continued) 

TRANSCEIVER CHARACTERISTIC 
(400-512 nflz) 

5.5.2 

5.5.2.1 

5.5.2.2 

5.5.2.3 

5.5.2.4 
5.5!2.5 

5.5.3 

5.5.3.1 
5.5.3.2 

5.6 

5.6.1 

5.7 

. TRANSMITTER AUDIO FREQUENCY 
MODULATlOl'l 

Audio Frequency Harmonic 
Distortion 

Temperature Stability 
-3DoC 
+60°C 

m Hum and Noise Level 
FM Hum and Noise Stability 

Temperature -30·C 
+60°C 

Humidity 50 aC, 90% RH 
Vi brat; on 

Audio Frequency Response 
300 Hz 
500 Hz 

100d Hz 
2500 Hz 
3000 Hz 

Frequency Deviation 
Modulation Limiting 

300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
2500 Hz 
'3000 Hz 

TRANSNITTER ELECTROMAGNETIC 
COMPATIBILITY 

Radiated Spurious Emissions 
Sideband Spectrum -

tl0 kHz Freq. Separation 
±20 kHz Freq. Separation 

ANTENNA 

Radiation Efficiency 
Power Test Degradation 

BATTERY (NI-CAD) 

Service Life: 20 to 30·C 
-30·C 
+60·C 

REF. 

BH 

BQ 
BQ 
BI 

BO 
BO 
BS 
BU 

BJ 

BJ 
BJ 
BJ 
BJ 
BJ 
BJ 

BK 

BL 
BM 

CA 
CB 

OA 
DB 
DC 

ITEI4 NO.: 2227 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

5'1, max. 

9% max. 
9% maX. 
40 dB min. attenuation 

34 dB min. attenuation 
34 dB min. attenuation 
34 dB min. attenuation 
25 dB min. attenuation 

-10.5 dB (+1, -3 dB) 
-6.0 dB (+1, -3 dB) 
o dB 0 dB 

+8.0 dB (+1, -3 dB) 
+9.5 dB (+1, -4.6 dB) 

Limits: 4.5125 - 4.9875 kHz 

J:5 kHz 
~5 kHz 
J:5 kHz 
S5 kHz 
55 kHz 
55 kHz 

43 dB min. attenuation 

30 dB min. attenuation 
60 dB min. attenuation 

50% min. 
1 dB max. 

8 hrs. 
2 hrs. 

.7 hrs. 

2227-3 

4 hrs. 
3 hrs. 
3 hrs. 

0.7 '.t 

4.7 '.t 
1.5 % 

45.5 dB 

39.1 dB 
38.5 dB 
51.0 dB 
48.3 dB 

-7.8 dB 
-3.9 dB 
0.0 dB 
1.2 dB 

-0.9 dB 
4.60 kHz 

5.05 kHz 
4.90 kHz 
4.80 kHz 
4.50 kHz 
3.90 kHz 
3.00 kHz 

60.0 dB 

40.0 dB 
65.0 dB 

60.3 % 
0.0 dB 

o min. 
o min. 

45 min. 

NOTES 

* A 
* 

* 
* 

* 
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FH TRANSCEIVER TEST DATIl (continued) 

NOTES AND COMMfNTS 

ITEl1 IW.: 22? 7 

Comments of rn'.lnufaetur~r: 

A. A microphone compens8tor must be 112.ed t~ obtain audio 
response measureMents .. 

2227-4 
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~IANUFACTURER:, General El ectric 
MODEL NO.: PE65RBSBMX 
SERIAL NO.: 938261346 
TYPE: III 

TRANSCEIVER CHARACTERISTIC 

FM TRANSCEIVER TEST DATA 

ITEM NO.: . 
RF POWER (Nominal): 
TEST FREQUENCIES: T

R-

PERFORMANCE REQUIREMENT 

2230 
3.5 Watts 
464.500 mHz 
464.500 mHz 

(400-512 mHz) BEL DEC-078 NILECJ ,:,STD-0209 .00 TEST RESULTS NOTES 
~ 5.4.1 

5.4.1 

5.4.2 

5.4.2.1 

5.4.2.2 

5.4.2.3 
5.4.2.4 

5,4.3 

5.4.3.1 

5.4.3.1 

5.4.3 .• 2 
5.4.3.3 
5.4.3..4 

RECEIVER SENSITIVITY , 

SINAD Sensitivity A 
SINAO Sensitivity Variance -

Voltage +10% B 
-20% B 

Temperature -30°C U 
., +60°C U 

H~mi di,ty 50°C, 90t RH AC 

RECEIVER SELECTIVITY 

Usable Bandwidth C 
Usable,8andwidth Variance -

Temperature -30°C IV 
+60°C V 

Humidity SO°C, 90% RH AD 
Adjacent Channel Selectivity 0 
Adjacent Channel Selectivity 
Variance -

Temperature -30°C W 
+60°C W 

Humidity 50°C, 90% RH AE 
Spurious Response Attenuation E 
I ntermodul ati on Attenuati on F 

RECEIVER SQUELCH 

Threshold Squelch Sensitivity G 
Threshol d Sq!jelch V',iri ance-

Voltage +lO~, I 
-20% ! 

Temperature -30°C Y 
+60°C Y 

Humidity 50°C, 90% RH AG 
Tight Squelch Sensitivity H 
Ti9ht Squelch Variance -

Temperature -30°C X 
+60°C X 

Humi di ty 50°C" 90% RH AF' 
Squelch Block J 
Squelch Attack Time K 
SqU~lch Rele~se Time L 

9. 5 uV or less 0.27 uV 

0.7 uV or 1 ess 0.28 uV 
0.7 uV or 1 ess " 0.29 uV 

+6 dB max. above 0.5 IIV 2.9 dB 
+6 dB max. above 0.5 uV -1.5 dB 

+10 dB max. above 0.5 uV -1.5 dB 

5 kHz min. 6.4 kHz 

-20% max. below 5 kHz -16 % 
-20% max. ~elow 5 kHz +10 % 
-20% max. below 5 kHz -14 % 
60 dB min. 81.4 dB 

48 dB min. 58.3 dB 
48 dB min. 69.9 dB 
48 dB min. 68.7 dB 
60 dB min. 52.6 dB 
60 dB min. 62.3 dB 

0.4 uV or less 0.11 uV 

0.6 uV or less 0.10 uV 
0.6 uV or less 0.17 uV 

+6 dB max. above 0.4 uV 0.8 dB 
+6 dB max. ~bove 0,,4 uy -5.2 dB 

+10 dB max. above 0.4 uV -5.6 dB 
4.0 uV or ress 0.56 uV 

+6 dB max. above 4.0 uV -15.1 dB 
+6 dB max. above 4.0 uV -10.8 dB 

+10 dB max. above 4.0 uV -9'.8 dB 
5 kHz min. 4.1 kHz 
150 ms max. 24 ms 
250 ms max. 130 ms 

t;";R"equirement of NI~ECJ Standard was not met. See fourth page for notes and comments. 
N-No test data was obtained. Requirement was not met. 
n-No test data was obtained. No evaluation was made. 

2230-1 
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FM TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 

ITEM NO.: 2230 

PERFORMANCE REQUIREMENT 
(400-512 mHz) REF. DEC-078 NILECJ-STD-0209.00 TEST RESULTS 

" 

5.4.4 RECEIVER AUDIO FREQUENCY 

5.4.4.1 

5.4.4.2 

5.4.4.3 

5.4.4.4 

Audio Output Power (Speaker) M 
Audio Output Power Variance -

Voltage +10% 0 
-20% 0 

Temperature -30D C Z 
+60 DC Z 

Humidity 50 DC, 90% RH AH 
Audio Distortion (Speake~) P 

Temperature -30 DC AB 
+60DC AB 

Humidity 50 DC, 90% RH AJ 
Audio Frequency Response 

(Speaker) Q 
300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 

Audio Hum and Noise -
Unsquelched S 
Squel ched T 

Audio Hum and Noise Variance -
Unsquelched 

Temperature -30 DC AA 
+60 DC AA 

Humidity 50DC, 90% RH AI 
Squelched 

Temperature -30 DC AA 
+60 DC AA 

Humidity 50DC, 90% RH AI 

5.5.1 TRANSMITTER RF CARRIER 

5.5.1.1' Carrier Output Power 
Rated (nominal) 
f1easured 
Relation to Rated Output BA 

Carrier Output Power Variqnce -
Vol tage +10% BB 

-10% BB 
-20% B,C 

Temperature -30DC BN 
+60 DC BN 

Humidity 50DC, 90% RH BR 
5.5.1.2 Carrier Frequency Tolerance BD 
5.5.1.2 ,Carrier Frequency Stability -

Voltage +15% BE 
'-lS% BE 

Temperature -30 DC BP 
+60DC BP 

Humidity SODC, 90% RH BT 
Vibration BV 

S.S.1.3.AM Hum and Noise Level BF 
s.5.i.4 Carrier Attack Time BG 

. -
~ "'" "_"".".·A~~_~ ~"' 

SOD mW min. 

,-3 dB max. below 500 mW 
-3 dB max. below 500 mW 
-6 dB max. below 500 mW 
-6 dB max. below 500 mW 
-3 dB max. below 500 mW 
10% max. at SOD mW 
18% max. at 500 mW 
18% max. at 500 mU 
18% max. at SOO mW 

+10.5 dB (-10, +2 dB) 
+6.0 dB (-10, +2 dB) 
o dB 0 dB 

-6.0 dB (-10, +2 dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. below SOO mW 
50 dB min. below 500 mW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nominal 

±3 dB of nominal 
±3 dB of nominal 
-6, +3 dB of nominal 
±3 dB of nomi.nal 
±~ d~, of nomi na 1 
±3 dB of nominal 
O.OOOS% of nominal 

0.0005% of nominal 
0.0005% of nominal 
O.OOOS% of nominal 
0.0005% of "nominal 
0.0005% of nominal 
0.0005% of nominal 

34 dB min. attenuation 
100 ms max. 

2230-2 

891 mW 

3.4 dB 
0.2 dB 
2.9 dB 
3.2 dB 
3.1 dB 
3.3 % 
4.6 % 
3.2 % 
3.0 " 

4.9 dB 
3.8 dB 
0.0 dB 

-8.9 dB 
-15.7 dB, 

61.9 dB 
61.9 dB 

64.1 dB, 
63.3 dB 
62.8 dB 

74.7 dB 
76.5 dB 
72.4 dB 

3.5 W 
3.4 W 

-0.13 dB 

0.6 dB 
-1.1 dB 
-2.2 dB 
0.1 dB 

;"3.4 dB 
-0.9 dB 

-0.00006 % 

-0.00009 % 
-0.00007 %" 

," -0.00003 % 
, -0.00002 1-

-0.00024 % 
N 

40.5 dB 
15ms 

* 

*1 

~. 

f \,'1 
~ 
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FM TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACT~RISTIC 
(406-512 mHz) 

5.5,2 TRANSMITTER AUDIO FREQUENCY 
MODULATION 

S.5.2.1 Audio Frequency Harmonic 
Distortion 

Temperature Stability 
-30DC 
+60 DC 

5.5.2.2 H1 Hum and Noise Level 
FM Hum and Noise Stability 

Temperature -30DC 
+60 DC 

Hllm'ldity 50DC, 90% RH 
Vibration 

5.S.2.3 Audio Frequency Response 
300 Hz 
500 Hz 

1000 Hz 
2500Hz 
3000 Hz 

5.5.2.4 Frequency Deviation 
5.5.2.5 Modulation Limiting 

300 Hz 
500 Hz 

1000' Hz 
2500 Hz 
3000 Hz 

5.5.3 TRANSMITTER ELECTROMAGNETIC 
COMPA1IBIlln 

5.5.3.1 Radiated Spurious Emissions 
5.5.3.2 Sideband Spectr~m -

±10 kHz Freq. Separation 
±20 kHz Freq. Separation 

5.6 ANTENNA 

5.6.1 Radiation Efficiency 
Power Test Degradation 

5.7 BATTERY (NI-CAD) 

Service Life: 20 to 30DC 
-30 D C 
+60 DC 

REF. 

BH 

BQ 
BQ 
BI 

BO 
BO 
BS 
BU 

BJ 

BJ 
BJ 
BJ 
BJ 
BJ 

BK 

BL 
BM 

CA 
CB 

DA 
DB 
DC 

ITEM NO.: 2230 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

5% max. 

9% max. 
9% max. 
40 dB min. attenuation 

34 dB min. attenuation 
34 dB min. attenuation 
34 dB min. attenuation 
25 dB min. attenuation 

-10.5 dB (+1, -3 dB) 
-6.0 dB (+1, -3 dB) 
o dB 0 dB 

+8.0 dB (+1, -3 dB) 
+9.5 dB (+1, -4.6 dB) 

Limits: 4.5125 - 4.9875 kHz 

~5 kHz 
S5 kHz 
~S kHz 
~5 kHz 
~5 kHz 

43 dB min. a ttenua ti on 

30 dB min. attenuation 
60 dB min. attenuation 

50% min. 
1 dB max. 

8 hrs. 2 hrs. 
2 hrs. 1 hr. 
7 hrs. 

2230-3 

6.0 % 

7.4 % 
5.2 % 

24.4 dB 

23.5 dB 
25.3 dB 
27.8 dB 

N 

-32.3 dB 
-16.7 dB 

0.0 dB 
3.7 dB 
3.7 dB 

4.82 kHz 

1.10 kHz 
4.32 kHz 
4.82 kHz 
4.15 kHz 
3.90 kHz 

49.5 dB 

-32 dB 
-52 dB 

23.0 % 
o dB 

40 m~' 1. 
5 IT, ,n. 
n 

* 

* 
* 
* 
* 
*1 

* 
* 
* 
* 

* 

* 
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FM TRANSCEIVER TEST DATA (continued) 

NOTES AND COMMENTS 

ITEM NO.: 2230 

1. This unit failed during the room temperature measurements ('no RF output) aJlQ it was returned 
to a Generi!l Electric service shop for repair. Upon return of the repa\{(.ed unit the room 
temperature tests were compl eted. During the vibration t!~sting the RF output was found to 
be intermittent. NO measurements coul d be made. When the unit was checked without 
vibration, its operation was normal. During the +60°C portion of the battery service life 
test the test unit produced no audio output powe~. ' 

. \) 

o 

2?30-4 
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MANUFACTURER: 
MODEl NO.; 
SERIAL NO.: 

General Electric 
PY56YBSBHX 
938261446 

FM TRANSCEIVER TEST DATA 

ITEM .NO.: 2231 ~~'-.: 

IlF POWER (Nomi nal): 2.0 TYPE: " II Watts TEST FR~QUENCIES: T- 151;625 mHz 
R-TRANSCE,IVER CHARACTERISTIC 

0.50-174 mHz) 
151.625 mHz 

5.4.1 

5.4.2.1 

5.4.2.2 

5.4.2.3 
5.4.2.4 

5.4.3 

5.4.3.1 

5.4.3.1 

5.4.3.2 
5.4.3.3 
5.4.3.4 

~ 
PERFORMANCE REQUIREMENT 

DEC-'78 NILECJ-STD-0209.00 
RECEIVER SENSITIVITY 

SINAD Sensitivity 
SINAD Sensi tivity ;tari ance _ 

Voltage +10% 
.' -20% 

Tempera(ture -30oe 
~ +60°C 

Humidit~\50°C,)~Q% RH 
~~ .. ?~y' 

RECEIVER SELECTIVITY 

Usable Bandwidth 

A 

B 
B 
U 
U 
AC 

C Usable Bandwidth Variance _ 
Temperature -30°C V 

+60°C V 
Humidity 50°C, 90% RH AD 

Adjacent Channel Selectivity D 
Adjacent C~annelSelectivity 
Var.;ance -

Temperature -30°c W 
" '+60°C W 

Humidity 50°C, 90% RH AE 
Spurious Response Attenuation E 
Intermodul a'tion Attenuati on f 

RECEIVER SQUELCH 
,\ , 

Threshold Squelch Sensitivity G 
Threshold Squelch,. Varfance-

Voltage +lb% I 
.' -20% I 

Temp'erature -30°C y 
,+60°C y 

Humi di ty 50oe, 90% RH AG 
Tight Squelch Sensitivity H 
Tight Squelch Variance _ 

Temperature -30°C 
+60°C 

Humidity 50°C, 90% RH 
Squelch Block 
Squelch Attack Time 
Squelch Release Time 

x 
X 
AF 
J, 
K 
L 

0.5 uV or less 

0.7 uV or less 
0.7 uV or less 
+6 ,dB max. above 0.5 uV 
+6 dB max. above 0.5 !lV" 

+10 dB max. above 0.5 uV 

5 kHz min. 

-20% max. below 5 kHz 
-20% max. below 5 kHz 
-20% max. below 5 kHz 
70 dB min. 

58 dB min. 
58 dB min. 
58 dB min. 
60 dB min. 
60 dB min. 

0.4 uV or less 

0.6 uV or less 
0.6 uV or less 
+6 dB max. above 0.4 uV 
+6 dB max. above 0.4 uV 

+10 dB max. above 0.4 uV 
4.0 uV or 1 ess 

+6 dB max. above 4.0 uV 
'+-6 dB max. above 4.0 uV 

+1Q dB max. above 4.0 uV 
5kHz min. 
150 ms max. 

TEST RESULTS 

, , 
0.19 uV 

0.18 uV 
0.32 uV 

n 
n 
n 

7.2 kHz 

n 
n 
n 

61.5 dB 

n 
n 
n 

>60 dB 
62.1 dB 

0.05 tiv 

0.05 uV 
0.09 uV 

n 
n 
n 

0.44 uV 

n 
n 
n 

6.i kHz 
23 ms 250 msQmax. 
68 ms 

*-Requirement ofNILEC<l Standard was not met. See fourth page for notes and comments N~No test 'data was obtained.' Requirement was not met. ' , • 
n-No test data was obtained. No evaluation was made. 

\\ 
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FM TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
- (150-174 rrllz) REF. 

5.4.4 

5.4.4.1 

5.4.4.2 

5.4.4.3 

5.4.4.4 ' 

5.5.1 

5.5.1.1 

5.5.1.2 
5.5.1.2 

5.5.1.3 
5.5.1.4 

RECEIVER 'AUDIO FREQUENCY 

Audio Output Power (Speaker) M 
Audio Output Power Variance -

Voltage +lot 0 
-20t 0 

Temperature -30°C Z 
+60°C Z 

Humidity 50~C. 90t RH AH 
Audio D1stortion-{Speaker) P 

Temperature -30°C AB 
+60°C AB 

Humidity.50°C, 90t RH AJ 
Audio Frequency Response 

(Speaker) Q 
300 Hz 
500 Hz 

1000 Hz 
2000.Hz 
3000 Hz 

Audio Hum and Noise -
Un sque 1 ched S 
Squelched T 

Audio Hum and Noise Variance -
Unsquelched 

Temperature -30°C AA 
+60°C AA 

Humidity 50°C, 90t RH AI 
Squelched 

Temperature -.30°C AA 
+60°C AA 

Humidity 50°C, 90t RH AI 

TRANS~IITTER RF CARRIER 

Carrier Output Power 
Ra ted (nomi na 1) 
Measured 
Relation to Rated Output BA 

Carrier Output Power Variance-
Voltage +10t ·BB 

-10% BB 
-20t BC 

Temperature -30~C BN 
+60°C BN 

Humidity 50°C, 90tRH BR 
Carrier Frequency Tolerance BD 
Carrier Frequency Stability -

Vol tage +151 BE 
-15% BE 

Temperature -30oe BP 
+60°C " BP 

HlIllidity SO°C, 90t RH BT 
Vi brati on BY 

AM Hum and Noise Level BF 
Carr.i.er Attack Time BG 

l ~ '. : :'~ 

ITEM NO.: 2231 

PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

500 mW min. 

-3 dB max. below 500 roW 
-3 dB max. below 500 mW· 
-6 dB max. below 500 mW 
-6 dB max. below 500 roW 
-3 dB max. below 500 roW 
lOt max. at 500 roW 
18% max. at 500 mW 
18t max. at 500 roW 
18% max. at 500 roW 

+10.5 dB (~10, +2 dB) 
+6.0 dB (-la, +2 dB) 
o dB a dB 

-6.0 dB (-lO, +2 dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. below 500 roW 
50 dB min ~ bel O~I 500 11M 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nominal 

:1'3 dB of nominal 
±3 dB of nominal 
-6, +3 dB of nominal 
±3 dB of nominal 
±3 dB of nominal 
±3 dB of nominal 
0.0005% of nominal 

0.00Q5t of nominal 
0.0005% of nominal 
0.0005% of nominal 
0.OQ05t of nominal 
0.0005t of nominal 
0.0005t of nominal 

34 dB min. attenuation 
\i 100 ms max. 

2231-2 
,-:;1 

(I 

878 mW 

3.4 dB 
0.0 dB 

n 
n 
n 

2.4 % 
n 
n 
n 

3.8 dB 
2.0 dB 
0.0. dB 

-8.2 dB 
-15.4 dB 

68.5' dB 
92.0 dB 

n 
n 
n 

n 
n 
n 

2.0 \II 
2.55 W 
1.0 "dB 

1.8 dB 
0.0 dB 

-1.5 dB 
. n' 
n 
n 

0.00003 t 

0.00003 t 
0.00001 t 

n 
n 
n 
N 

76.7 dB 
. 1~ mS 

.--~-----~ 

NOTES 

1 

1 

1 

1 

1 

1 

*1 
!J 

HI TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
0:50-174 rrllz) 

5.5.2 TRANSMITTER AUDIO FREQUENCY 
MODULATION 

5.5:2.1 Audio Frequency Harmonic 
Distortion 

Temperature Stability 
. '-30°C 

+60°C ' 
5.5.2.2 FM Hum and Noise Level 

FM Hum and Noise Stability 
Temperature ~30oe 

+60°C 
Humidity 50°C, 90% RH 
Vibration 

5.5.2.3 Audio Frequency Response 
. 300 Hz 

500 Hz 
1000 Hz 
2500 Hz 
3000 Hz 

5.5.2.4 : Frequency Deviation 
5.5.2.5 Modulation Limiting 

300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
3000 Hz 

5.5.3 TRANSMITTER ELECTROMAGNETIC 
CO'MP AT lB I L ITV 

5.5.3.1 Radiated Spurious Emissions 
5.5.3.2 Sideband Spectrum -

±10 kHz Freq. Separation 
±20 kHz Freq.· Separation 

.5.6 ANTENNA 

5.6.1 Radiation Efficiency 
Power Test Degradati on 

5.7 BATTERY (NI-CAD)' 

Service Li fe: 20 to 30°C 
-30°C 
+60°C 

ITEM NO.: 2231 

PERFORMANCE REQUIREMENT 

~~ 

REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS 

BH 

aQ 
BQ 
BI 

BO 
BO 
BS 
BU 

BJ 
// , 

-BJ 
BJ 
BJ 
BJ, 
BJ 

5t max. 

9% max. 
9% max. 
40 dB min. attenuation 

34 dB min. attenuation 
34 dB min. attenuation 
34 dB min. attenuation 
25 dB min. attenuation 

-10.5 dB (+1, -3 dB) 
-6.0 ·dB (+1, -3 dB) 
a dB a dB 

+8.0 dB (+1, -3 dB) 
+9.5 dB (+1, -4.6 dB) 

Limits: 4.5125 - 4.9875 kHz 
c, 

:S5 kHz 
' __ I 

S5 kHz 
S5 kHz 
S5 kHz 
S5 kHz 

2231-3 

7.2 t 

n 
n 

38.6 dB 

n 
n' 
n 
N 

-24.8 dB 
-14.5 dB 

0.0 dB 
5.7 dB 
4.3 dB 

4.80 kHz 

2.35 kHz 
4.60 kHz 
4.75 kHz 
3.60 kHz 
3.30 kHz 

NOTES 

* 

1 

* 

1 

*1 

* 
* 

* 
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FM TRANSCEIVER TEST DATA (continued) 

NOTES AND COMMENTS 

ITEM NO.: 2231 . 

1. The test item operated properly for all room temperature tests exc1 uding vibration, radiated 
spurious emissions and antenna efficiency. During the vibration test the RF output was 
found too i ntermi ttent and no measurements were performed. Spot checking the· transmitter 
without vibration indicated normal operation. During the +60°C environment, the test unit 
failed to operate. The unit was spot checked at, room temperature and found not to be 

,operating. The unit was sent to a General Electric service facility fpr repair. The long 
turn-around time for the repair prohibited any further environmental testing to be 
performed. Upon return of the repaired unit, it was spot checked and found'to be operating, 
but during the radiated spurious emissions and antenna efficiency tests, the unit failed 
with an indication of no RF output power. 

2231-4 

I , , - -t 

I MANUFACTURER: 
MODEL NO.: ' 
SERIAL NO. : 
TYPE: . , 

General Electric 
PY65YBSBMX 
938261546 
III '" 

FM TRANSCEIVER TEST DATA 

ITEM NO.: . 
RF POWER (Nominal): 
TEST FREQUENCIES: T

R-

2232 
4.0 Watts 
464.500 mHz 
464.500 mHz 

TRAI4SC"EI VER CHARACTERISTIC 
(400-512 mHz) PERFORMANCE REQUIREMENT 

DEC-'78 NILECJ-STD::'0209.00 TEST RESULTS NOTES 
~ 5.4.1 RECEIVER SENSITIVITY 

5.4.1 S INAD Sensi tivity A 
SINAD Sensitivity Variance _ 

Voitage +10% B 
-20% B 

Temperature -3aoc U 
. +60oe U 

Humi di ty 50oe, 90% RH AC 

5.4.2 RECEIVER SELECTIVITY 

5.4.2.1 

5.4.2.2 

5.4.2.3 
5.4.2.4 

Usable Bandwidth e 
Usable Bandwidth Variance -

Temperature -'30 Dc V 
+60oe "V 

Humidity sooe. 90% RH AD 
Adjacent Channel Selectivity D 
Adjace~t Channel $e1ectivity 
Var'/ ance -

Temperature -30°C W 
+60°C W 

Humidity 50°C, 90% RH AE 
Spurious ResPQn~e Attenuation E 
Intermodulatiop Attenuation F 

5.4.3 RECEIVER SQUELCH 

5.4.3.1 

5.4.3.1 

.:' 5.4.3.2 
5.4.3.3 
5.4.3.4 

Thr~sho1d Squelch Sensitivity G 
Threshold Squelch Variance-

Volta~e +10%· I 
'-20% I 

Temperature -30°C Y 
+60oe Y 

Humidity 50°C, 90% RH AG 
Tight Squelch Sensitivity H 
Tight Squelch Variance -

Temperature -30oe X 
+60~C X 

Humidity 500 e ,90% RH AF 
Squelch Block ' J 
Sque1 chAttack Time K 
Squelch Release Time L 

0.5 uV o,r 1 ess 

0.7 lJV or 1 ess 
0.7 uV or 1 ess 

+6 dB max. above 0.5 uV 
+6 dB max. above 0.5 uV 

+10 dB max. above 0.5 uV 

5 kHz min. 

-20% max. below 5 kHz 
-20% max. below 5 kHz 
-20% max. below 5 kHz 
60 dB min. 

48 dB. min. 
4B dB min. 
48 dB min. 
60 dB min. 
60 dB min. 

0.4 uV or less 

0.6 uV or less 
0.6 uV or less 
+6 dB max. above 0.4 uV 
+6 dB max. above 0.4 uV 

+10 dB max. above 0.4 uV 
4.0 uV or ..1ess 

+6 dB max. above 4.0 uV 
+6 dB max. above 4.0 uV 

+10 dB max. above 4.0 uV 
5 kHz min. 
150 ms max. 
250 ms max. 

,/ 
'I 
II 
') 
.\ 

0.31 uV 

0.31 uV 
0.31 uV 
. 1~0 dB 
-1.9 dB 
1.3 dB 

7.6 kHz 

2.0 % 
8.0 % 

16.0 % 
84.4 dB 

73.8 dB 
76.3 dB 
79.8 dB 
55.2 dB 
64.3 d,B 

0.11 uV 

0.10 uV 
0.18 uV 
-2.5 dB 
-4.8 dB 
-3.1 dB 
1.42 uV 

-l.S dB 
-4.8 dD 
-3.4 dB' 
5.? kHz 
24 ms 

14.0 ms 
*-Requirement of NILECJ s:~andard was not met. See fourth page for notes and comments. 
N-No" te,st data was obtained. Requirement was not met. 
n-No test data was ob~ained. No evaluation was made. 

2232-1 
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FM TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 

------------- - - - " 

ITEM NO.: 2232 

PERFORMANCE REQUIREMENT 
(400-512 mHi) REF. DEC-'78 NILECJ-STO-0209.00 TEST RESULTS NOTES 

5.4.4 

5.4.4.1 

5.4.4.2 

5.4.4.3 

5.4.4.4 

5.5.1 

5.5.1.1 

5.5.1.2 
5.5.1.2 

5.5.1.3 
5.5.1.4 

RECEIVER AUDIO FREQUENCY 

Audio Output Power (Speaker) M 
Audio Output Power Variance -

Voltage +10% 0 
. -20% 0 

Temperature -30°C Z 
+EOGC Z 

Humidity 50°C, 90% RH AH 
Audio Distortion (Speaker) P 

Temperature -30°C AB 
+60"C AB 

Humidity 50GC, 90% RH AJ 
Audio Frequency Response 

(Speaker) Q 
300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 

Audio Hum and Noise -
Unsquelched S 
Squelched T 

Audio Hum and Noise Variance -
Unsquelched 

Temperature -30GC AA 
+60aC' AA 

Humidity ?oaC, 90% RH AI 
Squelched 

Temperature -30°C AA 
+60°C AA 

Humidlty 50aC, 90% RH AI 

TRANSMITTER RF CARRIER 

Cqrrier Output Power 
Rated (nominal) 
Measured 

. Relation to Rated Output BA 
Carrier Output Power Variance -

, Voltage +10% BB 
-10% BB 
-20% BC 

Temperature -30°C BN 
+60°C B.N 

Humidity 50GC, 90% RH BR 
Carrier Frequency Tolerance BD 
Carrier Frequency Stabiiity -

Voltage +~5% BE 
-15% BE 

Temperature -30GC BP 
+60GC BP 

Humidity 50°C, 90% RH HT 
Vibration BV 

.AM Hum and Noise Level BF 
Carrier Attack Time BG 

500 mW min. 980 mW 

-3 dB max. below 500 mW 3.5 dB 
-3 dB max. below 500 mW 0.2 dB 
-6 dB max. below 500 mW 3.1 dB 
-6 dB max. below 500 mW 3.2 dB 
-3 dB max. below 500 mW 3.1 dB 
10% max. at 500 mW 2.9'% 
18% max. at 500 mW 5.2 % 
18% max. at 500 mW 1.2,% 
18% max. at 500 mW 1.1 % 

+10.5 dB (-10, +2 dB·) 5.0 dB 
+6.0 dB (-10, +2 dB) 1.7 dB 

(! 0 dB 0 dB 0.0 dB 
-6.0 dB (-10, +2 dB) -7.6 dB 
-9.5 dB (-10, +2 dB) -14.3 dB 

40 dB min. below 500 mW 66.5 ,dB 
50 dB min. below 500 mW 89.1 dB 

30 dB min. 60.4 dB 
30 dB min. 66.5 dB 
30 dB min. 64.1 dB 

40 dB min. 75.1 dB 
40 dB min. 82.5 dB 
40 dB min. 71.1 dB 

4.0 W 
3.68 W 

-0.3, +1 dB of nominal -0.36 dB * 
±3 dB of nominal 1.1 dB 
±3 dB of nominal -1.6 dB 
-6, +3 dB of nominal -2.6 dB 
±3 dB of nominal 0.0 dB 
±3 dB of nominal -0.5 dB 
±3 dB of nominal -1.2 dB 
0.0005% of nominal -0.00015 % 

0.0005% of nominal 0.00013 % 
0.0005% of nominal 0.00011 i 
0.0005% of nominal 0.00016 % 
0.0005% of nomfnal 0.00013 % 
0.0005% of n~inal 0.00031 %. 
0.0005% of nominal 0.00030 % 

34 dB min. attenuation 69.8 (lB 
100. ms max. n 

0-

2232-2 

~'" 

LV 

~-

FM TRANSCEIVER TEST DATA (continued) ITEM NO.: 2232 

TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT 
. e (400-512 mHz) REF. DEC-'78 IHLECJ-STD-0209,OO TEST RESULTS NOTES 

i 

5.5.2 TRANSMITTER AUDIO FREQUENCY 
MODULATION 

5.5.2.1 Audio Frequency Harmonic 
Distortion BH 5% max. 17.5 % * TemPerature Stability 

-30°C BQ 9% max. 9.2 % * +60°C BQ 9% max. 7.4 % 
5.5.2.2 FM Hum and Noi se Level BI 40 dB min. attenuation 26.9 dB * FM Hum and Noise Stability 

Temperature -30°C BO 34 dB min. attenuation 24.9 dB * +60°C BO 34 dB min. attenuation 28.7 dB * Humidity 50 nC, 90% RH BS 34 dB min. attenuation 28.1 dB * Vibration. BU 25 ~B min. attenuation 23.0 dB * 5.5.2.3 . Audio Frequency Response 
300 Hz -10.5 dB (+1, -3 dB) . -23.6 dB * 500 Hz -6.0 dB (+1, -3 dB) -13.8 dB * 1000 Hz 0 dB 0 dB 0.0 dB 

2500 Hz +8.0 dB (+1, -3 dB) 7.8 dB 
3000 Hz +9.5 dB (+1, ··4.6 dB) 7.1 dB 

5.5.2.4 Frequency Deviation BJ Limits: 4.5125 - 4.9875 kHz 4.20 kHz * 5.5.2.5 Modulation Limiting 
300 Hz BJ S 5 kHz 2.35 kHz 
500 Hz BJ S 5 kHz 3.90 kHz 

1000 Hz BJ ;S 5 kHz 4.10 kHz 
2500 Hz BJ ;s r; kHz 3.10 kHz 
3000 Hz BJ ~ 5 kHz 2.82 kHz 

5.5.3 TRANSI4ITTER ELECTROMAGNETIC 
EOMPmsmiY 

5.5.3.1 Radiated Spurious Emissions BK 43 dB min. attenuation n 2 
5.5.3.2 Sideband Spectrum -

tlO kHz Freq. Separation BL 30 dB min. attenuation 37.0 dB 
±20.kHz Freq. Separation BM 60 dB min. attenuation 60.0 dB 

5.6 ANTENNA 

5.6.1 Radiation Efficiency CA 50% min. n 2 
Power Test Degradation CB 1 dB max. 0.1) dB 

5.7 BATTERY (NI-CAD) 

Service Life: 20 to 30°C DA 8 hrs. n 
-30°C DB 2 hrs. n 1 
+60°C DC 7 hrs. n 

1/ 
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FM T~ANSCEIVER rES.T DATA (cpntinued) 

1. 

2. 

NOTES AND COMMENTS 

ITEM NO.: 2232 

No test was conducted. The mechani cal push-to-talk (PTT) switch used in thi s transceiver 
was not adaptabl e for making accurate measurements of carrier attack time, an? battery servi ce 1 i fee 

The unit failed to operate (no RF output power) during the radiated spurious emissions and antenna efficiency tests. 

2232-4 
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FM TRANSCEIVER TEST DATA 
NANUFACTURER: 
MODEL'NO. : 
SERIAL NO.,:, 
TYPE: ' 

General Electric' 
PE66RBSBHX 
938261246 
II 

ITEM NO.: 2233 
RF POWER (Nominal J': 5.0 Watts 
TEST FREQUENCIES: T- ~ 151.625 mHz 

TRANSCEIVER CHARACTERISTIC 
(150-174 mHz) 

R- 1~1.625 mH~ 

PERFORMANCE REQUIREMENT 
REF. DEC- ' 78 NILECJ-STD-0209.00 TEST RESULTS 

5.4.1 RECEIVER SENSITIVITY 

5.4.1 SHJAD Sensitivity·, A 
SINAD Sensitivity Variance _ 

Voltage +10% B 
-20% B 

Te~perature -30°C U 
+60°C U 

Humi dity 50°C,' 90% RH AC 

5.4.2 RECEIVER SELECTIVITY 

5.4.2.1 

5.4.2.3 
5.4.2.4 

5.4.3 

5.4.3.1 

5.4.3.1 

5.4.3.2 
5~4.3.3 
5;4.3.4 

Usable Bandwidth C . Usabl e Bandwi dth Vari ance _ 
Temperature -30°C V 

+60°C V 
Humidity 50°C, 90% RH AD 

Adjacent Channel Selectivity D 
Adjacent Channel Selectivity 
Variance -

Temperature -30°C W 
+60°C W 

Humidity 50°C, 90% RH AE 
Spurious Response Attenuation E 
Intermodul ati on Attenuati on F 

RECEIVER SQUELCH 

Threshold Squelch Sensitivity G 
Threshold Squelch Variance-

Voltage +10% I 
-20~ I 

Temperature -30°C Y 
+60°C y 

Humidit~ 50°C, 90% RH AG 
Tight Squelch Sensitivity H Tight Squelch Variance _ 

Temperature -30°C X 
+60°C X 

Humi dity50°C. 90% RH AF Squel ch Block J Squel ch Attack Time. K Squelch Rerease Timt¥ L 

0.5 uV or less 

0.7 uV or 1 ess 
0.7 uV or less 
+6 dB max. above 0.5 uV 
+6 dB max. above 0.5 uV 

+10 dB max. above 0.5 uV 

5 kHz min. 

-20% max. below 5 kHz 
-20% max. below 5 kHz 
-20% ma~. below 5 kH7. 
70 dB rilin. 

58 dB min. 
58 dB min. 
58 dB min. 
60 dB min. 
60 dB min. 

0.4 uV or less 
',.,:;J 

0.6 uV or less 
0.6 uV or less 
+6 dB: max. above 0.4 uV 
+6 dB max. above 0.4 uV 

+10 dB max. above 0.4 uV 
4.0 uV or less 

+6 dB max. above 4.0 uV 
'+6 dB max. above 4.0 uV 

+10 dB max. above 4.0 uV 
5 kHz min. 
150 ms max. 
250 ms max. 

0.31 uV 

0.30 uV 
0.52 uV 
-5.4 dB 
-2.4 dB 
5.1 dB 

7.6 kHz 

28 % 
N 

26% 
89.3 dB 

N 
N 

70.3 
>60.0 dB 
80. 5 ,.dB 

0.13 uV 

0.13 uV 
. 0.56 uV 
)'111.2 dB 

N. 
0.4 dB 

0.58 uV 

-17.4 dB 
-14.9 dB 
-9.1 dB 
4.8 kHz 
24 ms 

192 ms 
*-Requirement of NILECJ Standard was not met. See fourth page for notes and comments. 
N-No test data was obtained. R~quirement wa~ not, met. 
n-No test data was obtained. No evaluation was made. 

2233-1 
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FM TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER, CHARACTERISTIC 
(150":174 ntlz) 

5.4.4 RECEIVER AUDIO FREQUENCY 

REF. 

5.4.4.1 Audio Output Power (Speaker) M 
Audio Output Power Variance ~ 

Voltage +10% 0 
-20% 0 

Temperature -30°C Z 
+60°C Z 

Humidity 50°C, 90% RH AH 
S.4.4.2 Audio Distortion (Speaker) P 

Temperature -30°C AB 
. +60°C AB 

Humidity SO°C. 90% RH AJ 
5.4.4.3 Audio Frequency Response 

(Speaker) Q 
300 Hz 
500 Hz 

1000 Hz 
2000 Hz 
3000 Hz 

5.4.4.4 Audin Hum and Noise -
Unsquel ched S 
Squelched T 

Audio Hum and Noise Variance -
Unsquelched 
. Temperature -30°C 

+60°C 
Humidity 50°C. 90% RH 

Squelched 
Temperature -30°C 

+60";; 
Humidity 50°C, 90% RH 

5.5.1 TRANSMITTER RF CARRIER 

5.5.1.1 Carrier Output Power 
Rated (nominal) 
Measured 

AA 
AA 
AI 

M 
AA 
AI 

Relation to Rated Output BA 
Carrier Output Power Variance ~ 

Voltage +10% BB 
-10% BS 
-20% BC 

Temperature ~30°C BN 
, +60c C BN 

Humi dity 50~C. 90% RH BR 
5.5.1.2 Carrier Frequency Tolerance BD 
5.5.1.2, .,Carrier Frequency Stability -

Vol tage +15% BE 
-15% BE 

Temperature -30c C BP 
+60°C BP 

Humidity 50°C. 90% RH frT 
Vi brati on BV 

5.S.1.3 AM Hum and Noise level BF 
5.5.1.4 Carrier Attack Time BG 

'ITEM NO.: 2233 

PERFORMANCE REQUIREMENT 
DEC- ' 78 N!LECJ-STD-0209.00 TEST RESULTS 

500 mW min. 

-3 dB max. below 500 roW 
-3 dB max. below 500 roW 
-6 dB max. below 500 roW 
-6 dB max. below 500 mW 
-3 dB max. below 500 mW 
10% max. at SOO roW 
18% max. at 500 roW 
18% max. at 500 mW 
18% max. at 500 roW 

+10.5 dB (-10, +2 dB) 
+6.0 dB (-10,'+2 dB) 
o dB 0 dB 

-6.0 dB (-10, +2 dB) 
-9.5 dB (-10. +2 dB) 

40 dB min. below 500 mW 
50 dB min. below 500 roW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nominal 

t3 dB of nominal 
t3 dB oJ nominal 
-6. +3 dB of nominal 
±3 dB of nominal 
±3 dB of nominal 
±3 dB of nominal 
0.0005% of nominal 

0.0005% of nominal 
0.0005%, of nominal 
0.0005% of nominal 
O.OOOS% of nomina,l 
0.0005% of nominal 
0.,0005% of nominal 

34 dB min. attenuation 
100 ms max. 

2233-2 

780, mW 

2.8 dB 
0.1 dB 
2.3 dB 
2.8 dB 
2.9 dB 

13.3 % 
3.3 % 
3.8 % 

11.0 % 

5.6 dB 
3.7·dB 
0.0 dB 

-8.7 dB 
-15.9 dB' 

67.5 dB 
86.0 dB 

N 
60.0 dB 
66.5 dB 

N 
72.3 dB 
72.3 dB 

5.0 W 
4.18 W' 

-0.78 dB 

0.4 dB 
-1.9 dB 
-3.2 dB 
-0.7 dEl 

·-1.7 dB 
-1.6 dB 

0.00003 % 

0.00003 % 
0.00004 .% 
0.00017 % 

-0.OP027'1, 
-0.00027 % 
-0.00027 % 

67.7 dB 
4 ms 

,) 

NOTES 

* 

1 

*1 

*1 

* 

FM TRANSCEIVER TEST DATA (continued) 

TRANSCEIVER CHARACTERISTIC 
(150-174 nijz) 

5.5.2 

5.5.2.1 

5.5.2.2 

5.5.2.3 

5.5.2~4 
5.5.2.5 

TRANSMITTER AUDIO FREQUENCY 
MODULATION 

Audio Frequency Harmonic 
Distortion 

Temperi\ture Stability 
-30°C 
+60°C 

fM Hum and NOise Level 
nl Hum and Noise Stability 

Temperature -30°C ' 
+60°C 

Humidity 50°C, 90% RH 
Vibration 

Audio Frequency Re~ronse 
300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
3000 Hz 

Frequency Deviation 
Modulation Limiting 

300 Hz 
500 Hz 

1000 Hz 
2500 Hz 
.)vOC IIz 

5.5.3 TRANSNITTER ELECTROMAGNETIC 
COM!' A TI BIll TV 

5.5.3.1 Radiated Spurious Emissions 
5.5.3.2 Sideband Spectrum -

±10 kHz Freq. Separation 
±20 kHz Freq. Separation 

5.6 ANTENNA 

5.6.1 Radiation Efficiency 
Power'Test Degradation 

5.7 BATTERY OJ I-CAD) 

Service Life: 20 to 30°C 
-30°C 
+60°C 

REF. 

BH 

BQ 
BQ 
BI 

BO 
BO 
BS 
BU 

BJ 

BJ 
BJ 
BJ 
BJ 
BJ 

BK 

BL 
BM 

CA 
CB 

DA 
DB 
DC 

ITEM NO.: 2233 

PERFORMANCE REQUIREMENT 
DEC- ' 78 NILECJ-STD-0209.00 I~j~E:l~:: 

5% max. 

9% max. 
9% max. 
40 dB min. attenuation 

34 dB min. attenuation 
34 dB min. attenuation 
34 dB min. attenuation 
25 dB min. attenuation 

-10.5 dB (+1, -3 dB) 
-6.0 dB (+1. -3 dB) 
o dB 0 dB 

+8.0 dB (+1, -3 dB) 
+9.5 dB (+1, -4.6 dB) 

Limits: 4.5125 - 4.9875 kHz 

S5 kHz 
~5 kHz 
~5 kHz 
~5 kHz 
~5 kHz 

43 dB min •. attenuation 

30 dB min. attenuation 
60 dB min. attenuation 

20% min. 
1 dB max. 

8 hrs. 2 hI'S. 
2 hrs. 1 hr. 
7 hrs. 

2233-3 

4.3 % 

11.0 % 
4.3 % 

38.4 dB 

22.7 dB 
36.9 dB 
36.3 dB 

II 

-31.1 dB 
-16.6 dB 

0.0 dB 
5.7 dB 
5.4 dB 

4.15 kHz 

0.92 kHz 
4.05 kHz 
4.1S kHz 
3.40 kHz 
3.17 kHz 

38.0 dB 

40.0 dB 
60.0 dB 

16.0 % 
0.0 dB 

55 min. 
10 min. 

n 

* 

* 

*2 

* 
* 

* 

* 

* 

1 
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FM TRANSCEIVER TEST DATA (continued)· 

1. 

2. 

NOTES AND COMMENTS 

ITEM NO.: 2233 

" . the +60°C and -30°C environmental 
The d .~.st uni ~a~:dth~~t~i trt:;otrd:~d!~ tOh~~eu;~~~ri~g~~o~s t~~p~~~i~~: ~~~~~ t~~~:u~~d~~ai:~ con 1 10ns. i A spot check of the test 1 em . above observat ons. 

normal operation. . . 20 H vibration with an attenuation 
The transceiver met the vibrat~~n ~~q~i~:~~~ii~~r~~; \~~ un~able to permit measurement to of 29.2 dB. During 30-60 Hz v ra 10 

. be made. 

2233-4 
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FM TRANSCEIVER TEST DATA 
MANUFACTURER: General Electric 

ITEM NO.: 2234 
MODEL NO.: PE 54RBSBAX 

RF POWER (Nominal): 2.0 Watts 
SERIAL NO.: 938261146 

TEST FREQUENCIES: T- 34.525 mHz 
TYPE: I 

R- 34.525 mHz TRANSCEIVER CHARACTERISTIC 
PERFORMANCE REQUIREMENT (25-50 rilz) 

~ DEC-'78 NILECJ-STD-0209.0U TEST RESULTS NOTES 
~ 

5.4.1 RECEIVER SENSITIVITY 
5.4.1 SINAD Sensitivity 

A 0.5 uV or less 
0.47 LiV 

SINAD Sensitivity Variance _ 
Voltage +10% B 0.7 uV or 1 ess 

0.48 uV -20% B 0.7 uV or 1 ess 
0.51 uV 

Temperature -30·C U +6 dB max. above 0.5 uV N' 1 
+60·C U +6 dB max. above 0.5 uV 

-0.5 dB 
Humidity 50°C, 90% RH AC +10 dB max. above 0.5 uV 

-0.4 dB, 5.4.2 RECEIVER SELECTIVITY 
5.4.2.1 Usable Bandwidth 

C 5 kHz Iilin. 
7.50 kHz 

Usable Bandwidth Variance _ 
Temperature -30·C 

V -20% max. below 5 kHz 
N 1 

+60·e V -20% max. below 5 kHz 
42.0 % Humidity 50°C, 90% RH AD -20% max. below 5 kHz 
42.0 % 

5.4.2.2 
Adjacent Channel Selectivity D 60 dB min. 

84.1 dB 
Adjacent Channel Selectivity 
Variance -

Temperature -30.C W 48 dB min. 
N 1 

+60°C W 48 dB min. 
66.4 dB 

Humidity 50°C, 90% RH AE 48 dB min. 
81.4 dB 

5.4.2.3 
Spurious Response Attenuation E 

70 dB min. 
>70.0 dB 

5.4.,2.4 Intermodulation Attenuation F 70 dB min. 
67.8 dB * 

5.4.3 RECEIVER SQUELCH 
5.4.3.1 

Threshold SquelCh Sensitivity G 
0.3 uV or less 

0.19 uV 
Threshold SquelCh Variance-

Voltage +10% I 0.45 uV or less 
0.24 uV -20% I 0.45 uV or 1 ess 
0.16 uV 

Temperature -30°C Y +6 dB max. above 0.30 uV 
N 1 

+60oC Y +6 dB mal(. above 0.30 uV 
-3.5 dB 

Humidity 50~C, 90% RH 
AG +10 dB max •. above 0.30 uV 

-4.5 dB 
5.4.3.1 Tight Squelch Sensitivity H 3.0 uV or less 

1.1 uV 
Tight Squelch Variance _ 

1 

Temperature -30.C 
X +6 dB max. above ·3.0 uV N +60·C X +6 dB max. above 3.0 uY -11.1 dB 

Humidity 50°C, 90% RH AF +10 dB max. above 3.0 uV ' -11.3 dB 
5.4.3.2 SquelCh Block . 

J 5 kHz min. 
3.8 kHz * 

5.4.3.3 Squelch Attack Time 
K 150 ms max. 

25 ms 
5.4.3.4 Squelch Release T1m~ L 250 ms max. 

174 ms 
<, 

*-Requi~ement of NILECJ Standard "las not met. See fourth page .for nqtes and comments. N-No test data was obtained. Requirement was not met. 
n-No test data was ()btained.. No evaluation was made. 

?234-1 

..... ~=.:n:-,,~ ..... ,."--"' ...... ;.1" 

" 



< . 

~f"" " f. 

~ 
'1...:> 

FM TRANSCEIVER T{~\ DATA (continued) " . . '-: 

TRANSCEIVER. CHARACTERISTIC 
. (25-50 mHz) REF. 

5.4.4 RECEIVER AUDIO FREQUENCY 

5.4.4.1 Audio Output Power (Speaker) M 
Audio Output Power Variance -

Voltage +10% 0 
-20i 0 

Te(,lperature -30"C Z 
+60GC Z 

Humidity 50DC, 90% RH AH 
5.4.4.2 Audio Distortion (Gpeaker.) P 

Temperature -30 GC AB 
+60"C AB 

Humidity 50GC, 90% RH AJ 
5.4.4.3 Audio Frequency Response 

(Speaker) Q 
300 Hz 

·500 Hz 
1000 Hz 
2000 Hz 
3000 Hz 

5.4.4.4 Audio Hum and Noise -
Un sque 1 ched S 
Squelched T 

Audio Hum and Noise Variance -
Unsquelched 

Temperature -30GC AA 
+60DC AA 

Humidity 50GC, 90% RH AI 
Sque1 ched 

Temperature -30DC AA 
+60DC AA 

Humidity 50DC,~D% RH AI 

.,5.5 • .1 TRANSMITTER RF CARRIER 

5.5.1.1 Ca rri er Ou tput Power" 
Rated (nomi'na1) 
Heasured 

,i Ra1 ati on to Rated Output BA 
Carrier Output Power Variance -

Vol tage +10% BB 
-10% BB 
-20% BC 

Temperature.-30°C BN 
+60DC BN 

/~~I Humidity 50G C, 90% RH BR 
5.5.1.2 Carri er Frequency To1 eram:e BD 
5.5.1.2 Carrier Frequency Stabi1ity-

Voltage 'f:15'!'-= "-•. c,.. BE 
.• «-:'::15% ~"""<SE . 

Jt~:;,peiature· -3.0DC B~\ 
II .' +60GC BP, 

(' Humi di ty 50"C, .90% RH BT 
Vibration ,BV 

5.5.1.3 . AM Hum and Noise Level BF 
5.5.1.4 Carrier Attack Time BG 

I) 
4" 

If'" ,t .. 

ITEM NO.: 2234 

. ,PERFORMANCE REQUIREMENT 
DEC-'78 NILECJ-STD-0209.00 

500 mW min. 

-3 dB max. below 500 roW 
-3 dB max. below 500 row 
-6 dB max. below 500 row 
-6 dB ma~. below 500 row 
-3 dB max. below 500 roW 
10% max. at 500 roW 
18% max. at 500 row 
18% max. at 500 roW 
18% max. at 500 row 

+10.5 dB (-10, +2 dB) 
+6.0 dB (-10, +2 dB) 
0 dB 0 dB 

-6.0 dB (-10, +2 dB) 
-9.5 dB (-10, +2 dB) 

40 dB min. below 500 row 
50 dB min. below 500 roW 

30 dB min. 
30 dB min. 
30 dB min. 

40 dB min. 
40 dB min. 
40 dB min. 

-0.3, +1 dB of nomi na 1 

±3 dB of nominal 
±3 dB of nominal 
~6, +3 dB of nominal 
±3 dB of nominal 
±3 dB of nominal . 
±3 dB of nominal 
0.002% of nominal 

0.002% of nominal 
0.002% of nominal 
0.002% of nominal 
0.002% of nominal 
0.002i of nominal 
0.002% of nominal 

34 dB min. attenuation 
100 ms max. 

2234-2 
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TEST RESULTS NOTES 

858 mW 

3.3 dB 
0.1 dB 

N *1 
2.8 dB 
1.8 dB 
3.4 % 

N *1 
3.2 % 
3.4 % 

I.' 

5.3 dB 
3.9 dB 
0.0 dB 

-8.9 dB 
-16.0 dB 

66.9 dB 
90.5 dB 

N *1 
72.0 dB 
66.9 dB 

N· *1 
76.5 dB 
72.0 dB· 

2.0 W 
1.42 W 
-1.5 .dB * 

-0.5 dB . 
-2.8 dB 
-4.4. dB 

N 
N 

-1.3 dB 
0.00087% 

0.00058 % 
0.00087 % 

N 
N 

0.00058 % 
N 

66;6 dB 
4 ms 

e 

.~ 
,/"'*2 

*2 
1/ *2. 

*3, 
:;:=:::-;... 

,(or 

1\ 

" ,'_"_~ __ ~""-""_4;='fJO''''',",'-''~~ 

>: ",': S . .... ~" 

(j 

(-.::;-. 

FM TRANSCEIVER TEST DATA (continued) . ITEM NO.: 2234 

TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT 
(25-50 nilz) REF • DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES 

5.5.2 TRANSMITTER AUDIO FREQUENCY 
MofiOCATION 

5.5.2.1 . Audio Frequency Harmonic 
Distortion BH 5% max. 3.2 % 

Temperature Stabil ity 
-30GC BQ 9% max. N *2 
+60"'C BQ 9% max. N *2 

5.5.2.2 FM Hum and Noise Level BI 40 dB min. attenuation 34.1 dB * 
FM Hum and Noi se Stabil i ty 

Temperuture -30GC BO 34 dB min. attenuation N *2 
+60DC BO 34 dB min. a ttenua ti on N *2 

Humidity 50GC, 90% RH BS 34 dB min. attenuation 36.2 dB 
Vibration BU 25 dB min. attenuation N *3 

5.5,'2.3 Audio Frequency Response 
300. Hz -10.5 dB (+1, -3 dB) -21.1 dB * 
500 Hz -6.0 dB (+1, -3 dB) -12.0 dB * 

1000 Hz 0 dB 0 dB 0.0 dB 
2500 Hz +8.0 dB (+1, -3 dB) +9.4 dB * 
3000 Hz +9.5 dB (+1, -4.6 dB) -8.5 dB * 

505.2.4 Frequency Deviation BJ Limits: 4.5125 ~ 4.9875 kHz 4.00 kHz * 
5.5.2.5 Modulation Limiting 

300 Hz BJ 5 kHz 2.77 kHz 
500 Hz BJ 5 kHz 3.87 kHz 

1000 "Hz BJ 5 kHz 3.92 kHz 
2500 Hz BJ 5 kHz 3.70 kHz 
3000 Hz . BJ 5 kHz 3.25 RHz 

:.::c 

5.5.3 TRANSMITTER ELECTROMAGNETIC 
COMPATIBIliTY 

5.5.3.1 Radiated Spurious Emissions BK 43 dB min. attenuation n 4 
5.5.3.2 Sideband Spectrum -

±10 kHz Freq. Separation BL 25 dB min. attenuation 36.0 dB 
. ±20 kHz Freq. Separation BM 50 dB min. attenuation 60.0 dB 

5.6 ANTENNA 

5.6.1 Radiation Efficiency CA N/A N/A 4 • 
Power Test Degradation CB 2 dB max. o dB 

5.7 BATTERY (NI-CAD) 

Service L'ife: 20 to 30°C DA 8 hrs. 3 hrs. o min. 
_30DCi\ DB 2 hrs. n 1 

. +60GC DC 7 hrs. "n 2 
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FM TRANSCEIVER TEST DATA (~cntinued) 

NOT~S AND COMMENTS 

ITEM NO.: 2234 

1. The receiver failed to' produce 500 mW of audio at -30°C but operated normally during post 
- room temperature check. 

2. 

3. 

The transmitter failed to produce RF output power at +60°C and -30°C but operated normally 
during post room temperature check. 

The transmitter produced intermitent RF output during vibration but operated normally during 
non-vibration spot. check. 

4. The transmitter falled to operate during radiated spurious emission test. (Last test to be 
performed. ) 
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