If you have issues viewing or accessing this file contact us at NCJRS.gov.

National Criminai Justice Reference Service

ncjrs

This microfiche was produced from documents received for
inclusion in the NCJRS data base. Since NCJRS cannot exercise
control over the physical condition of the documents submitted,
the individual frame quality will vary. The resolution chart on
this frame may be used to evaluate the document quality.

Lo g
== & 5 e
Al |

LR
H
Fr

[l L =
s L 2

2 s e

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

Microfilming procedures used to create thlS fiche comply with
the standards set forth in 41CFR 101-11.504.

Points of view or opinions stated in this document are
those of the author(s) and do not represent the official
position or policies of the U. S. Department of Justice.

National Institute of Justice T
United States Department of Justice’
Washington, D.C. 20531 .

TN
3

i

PO ICE
PORTABLE

FM "TRANSCEIVERS

REPORT /'

-

o



g s o s - e T T

Sl ) U. S, Department of Justice ) o 1
“IJ ' , Nutional Institute ol Justice TECHNOLOGY ASSESSMENT PROGRAM " g
T ) ADVISORY COUNCIL (TAPAC) C

— o ' ) Chief James P. Damos, Chairman :
%z:* £ ‘}3 , Andrew H. Principe, Vice Chairman ;
X oo s . . A- :
ke gP ram Communications/Electronics Committee ~ Physical Security Committee
g ec;gn@g@gy A S§essmen rag ' Chief Harlin R. McEwen, Committee Chairman Lt. Col. Thomas J. Regel, Committee Chairman
! " ’ Lt. Col. Thomas A. Johnson Sheriff Harold E. Bradley
Chief Daniel B. Linza Director Norman A. Carlson
INFORMA TION CENTER . Assistant Deputy Superintendent William L. Miller Commissioner Charles T. Cobb
Chief William F. Quinn James Griffiths
. Charles C. Sava ‘Chief Maxie Patterson
: = S. Arthur Yefsky
, . N ) ‘ . Transportation Committee
g ) - o Forensic Science Commitiee Chief Robert W, Landon, Committee Chairman
POH Ice ' Superintendent James J. McCaughey, Chief Edwin Anderson
Committee Chairman Roy F. Carlson
pgrtabe ’ Br. Robert:C. Briner Gino M. D'Angelo
John Gunn, Jr. John Grow
4 = e Bell P. Herndon Commander Mark A. Kroeker ;
F M ?E‘a nsceave rs Deputy Commissioner Guy Marcoux Robert McAtee j
ﬁsﬁaﬁi?&'ﬁ?ﬁ.ﬁ%’fﬁﬁ ' oo Weapons and Protective Devices Committee
v This document has been fe"{-‘"’”ifeé’o?,ft§°é'fyv;aei'ffﬁmﬁ?é?agg ‘ R@pgri : - . Dr. Noel C. Bufe, Committee Chairman
i‘:xe;;?sn gggﬂ?::rﬁa:rzntmgg]ifmt%e.authors and do not nece.ssaril); ‘ ‘{ William Costello
. represent the official position or policies of the National Institute o ‘ | e e ; e : Clarence Edward Hawkins
Justice. ; : v :

Phillip- La Fond

Nicholas Montanarelli

Director Samuel W. Nolan

Major General Paul M. Timmerberg

Permission to reproduce this cepysghied material has been

gra};tteflg’)iic Domain/LEAA/NIJ

U.S. Department of Ju;gtice

e
to the National Criminal Justice Reference Scivite (NCJRS). |

RESEARCH DIVISION
TECHNOLOGY ASSESSMENT PROGRAM INFORMATION CENTER (TAPIC)

Further reproduction outside of the NCJRS systein requires permis-
sion of the eepyright owner.

PR e S s
Sy s

nf Norman Darwick, Executive Director Joseph L. Gormley, Senior Staff Analyst {
| R. D. Smith, Chief of Staff, Operations ' Robert A. Miller,-Senior Staff Analyst

i/ " Frank D. Roberson, Director, Research Division, Robert L. Monroe, Senior Staff Analyst

‘ and Project Director Allen L. Pedrson, Senior Staff Analyst

Warren J. Woodfield, Technical Staff Analyst

NATIONAL INSTITUTE OF JUSTICE

Paul Cascarano, Assistant Director, NIJ
Paul Estaver, Director, Reference & Dissemination Division, NiJ L
Lester D. Shubin, Program Manager for Standards, NIJ o E

NATIONAL BUREAU OF STANDARDS , '
LAW ENFORCEMENT STANDARDS LABORATORY (LESL) C

Lawrencé K. Eliason, Chief, LESL , ' : L

A Program of the National Institute of Jusﬁce |
Conducted by the L %

AT

1NT’ERNAT16NAL ASSOCIATION of CHIEFS of POLIC
~ PUBLICATION DATE: APRIL 1981




- ram ey e
TN e e e o e

"\< ABoﬁt‘théifechno]ogy Assessment Program

- The Technology Assessment Program is sponsgred by the Off1ce ?S Deme;opment,

- Testing, and Dissemination of the National Institute of Just1cetéN J),“C.e.S cten |
Departmeht of Justice. The program responds to @he Tandgte of the usp esengh
Improvement Act of 1979, which created N{J apd directed it to gqcourqg,tr Y
and development to improve the criminal justice system and to disseminate

results to Federal, State, and Tocal agencies. '

i Tied research effort that
The Technology Assessment Program is an app \ tha
determines the teghno1ogica1 needs of justice system agencies, sets minimum

i :ﬁ{;

' ifi i ially available equip-
- standards for specific devices, tests commercia
gggioggg?ggt those standards, and disseminates the standards and the test’resu1ts

to criminal justice agencies nationwide and internationally.

The program operates through:

The Technology Assessment Progfam Advisqry Council (TAPAC)f§0n2%5§1ng-og
nationally recognized criminal justice practitioners from Fedefa 3t' a i, an
local agencies, which assesses technological needs and sets priorities for
research programs and items to be evaluated and tested.

forcement Standards Labecratory (LESL) at the MNational Bureau of

Standgigstaahgggodeve1ops voluntary National pgrformance stqnda;dsffer comgl1ance
testing to ensure that individual items of equipment are su;tébte o; ui?n'yand
criminal justice agencies. The standards are'based uponlla oratorg tes i g and
evaluation of representative samples of each 1Fem of equipment 1:o e erm12 She.
key attributes, develop test methods, and e§t§011sh minimum per or?apce]r g d—rd§
ments for each essential attribute. In a@d1@1on to the h]gg1y tec ggca standa )
LESL also produces user guides that explain in non-technica? terms the ca

of available equipment.

' ion Center (TAPIC) operated by the .
he Technology Assessment Program Infqrmat1on : : ' ‘
Interlationa] Association of Chiefs of Police (IACP), which supervises a national B

compliance testing program conducted by independent agencies. The standards

developed by LESL serve as performance bench marks against which commercial equip-&;

] i1itq g d testing capabilities of the
t is measured. The facilities, personnel, an t : .
?ﬁgep;ndent laboratories are evaluated by LESL prior to testing each item of
equipment, and LESL helps the Information Center staff review and analyze data.
Tgst resufts are published in Consumer Product Reports designed to help justice

system procurement officials make informed purchasing decisions.

i i i t 5 jtute of Justice, including
11 publications issued by the National Instj _ . ]
thoserf ghe Technology Assessment Program, are available fromhthe Nat3ona] )
Criminal Justice Reference Service (NCJRS), wh1;hosgrves as a central information
and reference source for the nation's criminal justice community. For further

information, or to register with NCJRS, write to the National Institute of(Justice'§

National Criminal Justice Reference Service, Washington, DC ?0531.

Paul Cascarano, Director
Office of Development, Testing,
and Dissemination ‘

National Institute of Justice
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INTRODUCTION

The personal FM radio transceiver, at a rapidly increqsing rate, is
becoming a basic component of every law enforcement.commun1cat39ns system.
The need for this equipment and for more comprehensive information on
personal transceivers was highlighted in two 1976 surveys as the top
priority needs in the area of law enforcement communications. The surveys,
"The Police Communications Equipment Survey of 1976", conducted by the Law
Enforcement Standards Laboratory at the National Bureau of Standar@s3 and
the "Law Enforcement Equipment Survey" cqnducted‘by the IACP, specifically
identified the need for personal transceiver equipment guidelines, performance
standards and comparative performance data.

In consideration of the surveys and the additional information rgcgived
through correspondence and personal contacts with Taw enforcement off1c1a1§
concerned with 1aw enforcement communication§ equipment 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, the program was 1mp]ementgd.in 1978.
Cost factors and the time element necessitated ?hat testing be Timited to
transceivers representative of basic models available from manufacturers _
for use in law enforcement application within the United States. 'At the tTme
of the program implementation in 1978, eight maqufacturerg of radio commun -
cations equipment advised that personal transceivers meeting these criteria
were manufactured by them. From among the basic models ava}1ab1e, twen@y-s1x
models, generally representative of each manufacturer's basic product 1ines,
were cselected for the transceiver testing program.

The advisory council, TAPAC, adopted the standard "Personal FM Transceivers",

NILECJ-STD-0209.00 for use in the testing program. This standard is a law en-

forcement equipment standard developed by the Law Enforcement Standards Laboratory

(LESL) at the National Bureau of Standards and accep?ed by the'Nationa1 Ins?1tute
of Law Enforcement and Criminal Justice, now the National Institute of Justice,
United States Department of Justice. The standarq consists of performance and
other requirements together with a detailed description of test methods.

Equipment which can meet the requirements of the standard is jqued to be -
of superior quality and suited to the needs of law enforcement agencies.

In the use of the test data obtained in this transceiver testing program,
it is important to note that each transceiver was tested;to the performance
specifications set forth in NILECJ-STD-0209.00.and not with reference to the
manufacturer's specifications or to specificat1ons.set forth in other available
transceiver standards. The performance specifications of some manuchturerg
may be more stringent than those set forth in Fhe NILECJ stan@ard wh11§ others
may be less stringent. 1In some instances it will not be possible to directly
relate the performance data of a particular transceiver tested to the manu-
facturer's specifications because test‘procedures3 test conditions or measuring
techniques specified by the manufacturer may be d1fferept from those set forth
in NILECJ-STD-0209.00. ' ,
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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 1items
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 transcejver testing
program - development of a bank of objective comparative performance data on
persorial FM transceivers that are available for use in Taw 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 Tow 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. 1In 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 requirement, 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 any one 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 Tate 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 models which, it is hoped, can be tested as a
continuation of this program. '
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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.
Included among the twenty-six models were two Type 'I.(25-5C mHz), fifteen
Type II (150-174-mHz), and nine Type III (400-512 nHz) 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 privacy, or no such
systems that could not be disabled or bypassed during compliance testing of the

transceijvers.

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
desired testing, two contracts were awarded. Recipients of the contracts were
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 resolve 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 qualification 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. : E ‘

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 transceiver for optimum performance of any

&
P
L

characterisitc or to

exception was ma compliance performance
de. In the event of complete failure of a transce?ver'coggsnent
3

the testi .

factuigﬁ]gg lgb§r$§2r¥ wis authorized to return the transceiver to the ma

that testing of tho z acturer’s authorized service facility for repair innu-d

repair during the ransceiver could be completed. Occurrences of + atver
9 the transceiver testing program are noted in the test Fgggiig]ver



. S P . ' ' TR,
w TN N B T e r...”w—mmmmms 3‘1‘,‘“‘

THE STANDARD - g “TEST RESULTS

3
)

’::{f

g

¥
NP

. Testing of the transceivers in this program was conducted, except as
noted below, in accordance with the procedures in the standard NILECJ-STD-
0209.00, December 1978, captioned "Personal FM Transceivers". This standard
is a law enforcement equipment standard developed by the Law Enforcement
Standards Laboratory (LESL) at the National Bureau of Standards and adopted
by the National Institute of Law Enforcement and Criminal Justice (now the
Institute of Justice, United States Department of Justice).

The standard document consists of performance requirements together with
definitions and descriptions 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 transmitter performance 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 Qutput
Power (Earphones) Test was not performed; 2) the Shock Test (drop test) was not
performed; 3) the testing 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 important to note that general differences as well as specific
differences in personal transceiver performance reguirements exist between
NILECJ-STD-0209.00 and other available transceiver standards such as the
Electronic Industries Association (EIA) 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 characteristics for compliance. The EIA standard RS-316-B provides
generally for compliance testing with respect to the manufacturers specifications,
whereas NILECJ-STD-0209.00 requires 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
standards in some test procedures, test conditions and performance requirements.

These will be commented upon, as applicable, in the section, Application Notes
and Comments on Test Data.

TR e

The appendix to this report contains the detailed test data o?tajned
in the measurement of twenty-six FM personal transceiver charactgr15t1cs
under normal operating conditions, and as applicable, under conditions of
high and low voltage, vibration, and 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 appfﬁcab]e explanatory notes acctompany 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 transc91ver
testing program. Tables 1, 2 and 3 show noncompliances of gach transceiver with
reference to the fourteen principal characteristics of receivers and the twelve
principal characteristics relating to ftransmitters. Thg ?ab]es indicate only
that noncompliance occurred under ambient (A) test conditions, unqer 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 NILEQJ
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 overall statistical compilation of the FM transceiver
test results showing noncompliahce 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 I, II and III. i

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 any one 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 andvT-
represent the total number of transceiver units which were qot.1n compliance
with the requirements of a particular transceiver characternst1c. The tgta]s
for each characteristic are not always directly add!t1ve since a ?rgnsce1ver
may fail to meet a particular requirement under ambient test conditions and
also under test conditions of extremes of humidity and ?empgrature.. In this,
situation a transceiver is recorded only once as not being in comp11ance‘for
that transceiver characteristic. Similarly, the total number of transceiver
units not in compliance under an environmental condition may not total the
same as the number of individual noncompliance tests fegorded. As an examp{e,
both situations are noted for Adjacent Channel Selegt1v1ty, Type II @ransce1vers.
Three transceivers failed to meet the standard requ1fement under_amb1ent.tgst
conditions and five were not in compliance under env1roqmenta1 test conditions.
However, the total number of transceiver units not meeting the‘AdJacent Chaqne]
Selectivity requirements is only six since some of the same units were nog in
compliance both under normal (ambient) temperature conditions and also under
environmental test conditions. Likewise, the-eight nongomplqances‘notea gnder
environmental test conditions involve a total of only five transceiver units.
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TABLE 1

TRANSCEIVER COMPLIANCE SUMMARY

-  Type I 25-50 mHz

(Requirements Sepcified in NILECJ-STD-0209.00)

Ambient Temperature Test Conditions -
Environmental Test Conditions X

{1

RECEIVER REQUIREMENTS
SINAD Sensitivity

Selectivity
Usable Bandwidth
Adjacent Channel Selectivity
Spurious Response Attenuation
Intermodulation Attenuation

Squelcph
Threshold Squelch Sensitivity
Tight Squelch Sensitivity
Squelch Block
Squelch Attack Time
Squelch Release Time

Audio Frequency
Audio Qutput Power-Speaker
Audio Distortion-Speaker
Audio Frequency Response-Speaker
Audio Hum and Noise-Unsquelched
-Squelched

TRANSMITTER REQUIREMENTS

RF Carrier
Carrier Qutput Power
Carrier Frequency Tolerance
AM Hum and Noise
Carrijer Attack Time

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

Electromagnetic Compatibility
Radiated Spurious Emissions
Sideband Spectrum Separation-10kHz
Antenna
Radiation Efficiency

1-1

Mo Environmental Test Required
Requirement Of The Standard Was Not Met

GE REPCO
2234 2192
Al E AJ L

X
X
X
mE -
X X
X
X| = -
X
X
- X =
X
X
X1 X X1 X
K
X
X1 X X1 X
X1 - X1 -
Xt =~ -
bval - | Lwal -




TABLE 2
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TRANSCEIVER COMPLIANCE SUMMARY

0 . Type I1 - 150-174 mHz
i‘ . (Requirements Specified in NILECJ-STD-0202.00)

Ambient Temperature Test Conditions -

: No Environmental Test Required
Environmental Test Conditions - X

Requirement Of The Standard Was Not Met

m
non

GE GE IEC IEC  Motorola ~ Motorola Motorola . RCA  Regency Regency  REPCO REPCO  Standard Wilson Wilson
2231 2233 21856 2187 2213 2224 2226 2207 2180 2181 2201 2195 2182 2205 2206
ATEJFA{EJAJEIIALE AlE Al E AlE A E AYE “AlE AlE AlE AlE AlE AlE

_RECEIVER REQUIREMENTS v , ]
SINAD Sensitivity- ‘ ' X | X X Clx x|l X

Selectivity : i
i Usable Bandwidth )
b Adjacent Channel Selectivity . X
; Spurious Response Attenuation
Intermodulation Attenuation

LI I o
11 [><f><
[ o
P o

Squelch :
Threshold Squelch Sensitivity ) X X
Tight Squelch Sensitivity ]

: Squelch Block - - - - - - -

i . Squelch Attack Time. = - - - - z -

: " Squelch Release Time - -1 1- - Z Z Z

>¢|><

LIRS 0 N P -
LI O -2 -2
e |3 x>

Audio Frequency
Audio Output Power-Speaker 1
: Audio Distorition-Speaker X1
Lo Audio frequency Response-Speaker - - -
o Audio Hum and Noise-Unsquelched
: ~Squelched

>
S>>y | <>

>

)

>

3

1
||t [><|><

>

4

>

)

>

1

1

><

]

>

]

> ><

]

TRANSMITTER REQUIREMENTS

RF Carrier - | | !
Carrier Qutput Power X X
C~rrier Frequency Tolerance

A . AM Hum and Noise L - - -

f Carrier Attack Time 1= - ~

RS B T

111 o[>
>
><
>

Audio Frequency Modulation
Audio Frequency Harmonic Distortion
£ FM Hum and Npise Level
& Audio Frequency Response
§ ‘ Frequency Deviation
Modulation Limiting

><|><

o< >
SR
LRSS
>
T N o

><i><i><|

t et >
><

>l | >
><
i<

e e tse]<

Electromagnetic Compatibility : .
Radiated Spurious Emissions w -4 x - “ M -1 - -
Sideband Spectrum Separation-10kHz = - - T - Z

~ -20KkHz z Z - = -

AR TR

AR et T R N AR
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Antenna ) .
Radiation Efficiency -
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ECEIVER REQUIREMENTS

TABLE 3

TRANSCEIVER COMPLIANCE SUMMARY

Type 1II

Ambient Temperature Test Conditions
Environmental Test Conditions

o X
1A

GE GE IEC
2230 2232 - 2188

400-512 mHz
{Requirements Specified in NILECJ-STD-0209.00)

X =

MOTOROLA
2212 2225 2227 - 2208 2198

No Environmental Test Required
Requirement Of The Standard Was Not Met

MOTOROLA  MOTOROLA RCA REPCO

STANDARD
2183

AJEFTALE A

E

_A

E £ ALt A

AlE

SINAD Sensitivity

Sel

~ Squelch

w
3, Audio Frequency

TRANSMITTER REQUIREMENTS

ectivity
Usable Bandwidth

Adjacent Channel Selectivity

Spurious Responsé Attenuation X[=1 {(X1=1 [X[=

Intermodulation Attenuation - -

<>

Threshold Squeich Sensitivity

Tight Squelch Sensitivity

" Squelch Block | - X[ - -

Squelch Attack Time - -

Squelch Release Time - -

[ P o
~

Audio Output Power-Speaker
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Type 1 Type II Type III Total
Table 4
A T ATETT ATELT ALE[T
NONCOMPLIANCE STATISTICAL SUMMARY 2 RECEIVER AUDIO FREQUENCY
Lo Audio Qutput Power
Transceiver Type 11 111 Total Y (Toudspeaker) 0 1 01313 0111 0/5}5
T Audio Output Power Variance -
Quantity Tested 15 9 26 4 Voltage +10%
N ~20%
TRANSCEIVER CHARACTERISTIC A T ATELT AJELT ATE T \ﬁ Temperature -3080 1 2
2! \ +607C 1 1
RECEIVER SENSITIVITY i Humidity 50°C, 90% RH 3 3
‘ :f Audio Distortion (loudspeaker) [0 1 514 [7 01111 516719
SINAD Sensitivity 0 1 01616 010]0 01717 o Temperature -300C 1 2
SINAD Sensitivity Variance - ! +600C 2 2
Voltage +10% ! Humidity 50°C, 90% RH 3 3
-20% 4 4 o Audio Frequency Response - .
Temperature -30°C i o (loudspeaker) 1 1 8l-18 2 1-12 11 - |11
+60°0C , 300 Hz 1 1 6l -161% - 71-17
Humidity 500C, 90% RH 2 2 500 Hz T =111 T =1
o 1000 Hz ~ - - -1 -1- -1-1- - -1~
RECEIVER SELECTIVITY ! 2000 Hz . 11 - 11 - =77
_ 3000 Hz T ] - & - 51 -5
Usable Bandwidth 0 1 01515 0]2]2 0/8]8 ; Audio Hum and Noise - -
Usable Bandwidth Variance - - o Unsquelched 041 41 0133 01111 01515
Temperature -300C 1 2 4 Squelched 0 7 0/5 (5 T171 (1 11717
. +600C g g g Audio Hum and Noise Variance - ’ .
Humidity 50°9C, 90% RH g , g & Unsquelched
Adjacent Channel Selectivity 0 1 31516 01111 3{71]8 - Temperature -300C 1 1 3
Adjacent Channel Selectivity ) S +60°¢C
Variance - = Humidity 509C, 90% RH 2 2
Temperature -30°C 3 ] 5 o Squelched
+60°C 2 2 o Temperature -300C 1 1 3
Humidity 50°C, 90% RH 3 113 +600C
Spurious Response Attenuation 0 0 6[-16 6] -16 2] - |12 o Humidity 50°C, 90% RH 4 4
Intermodulation Attenuation 1 | 41-14 0] -10 51-15 o .
& TRANSMITTER RF CARRIER
RECEIVER SQUELCH
.- ‘ 3 Carrier Qutput Power
Threshold Squelch Sensitivity 0 2 0{616 01111 01919 R Relation to Rated Qutput 2 2 71417 21113 11 7112
Threshold Squelch Variance - - Carrier Qutput Power Variance
Voltage +10% ] Voltage +10% ]
-20% -10% 2 2
Temperature -300C 2 ] 4 e -20% 2 2
+60°¢C ] 1 ‘ Temperature -300C 3 4
Humidity 50°C, 90% RH ; 4 5 ) +600C 2 1 4
Tight Squelch Sensitivity 0 1 0;515 01111 01717 Humidity 500C, 90% RH 13 1 4
Tight Squelch Variance - , Carrier Frequency Tolerance 0 1 01717 0151]5 013113
Temperature -309C 2 1 4- Carrier Frequency Stability - '
. +60°¢C 1 1 Voltage +15%
Humidity 50°C, 90% RH 5 5 | -15% ! 1
~Squelch Block 1 1 1T1-11 21 -12 4] -4 Temperature -30°C 4 2 7
" Squelch Attack Time 0 0 ol-10 [0T=(0 01 -1(0 +600¢ 3 2 6
Squelch Release Time 0 0] [31-13 11 -11 41 -T4 Humidity 500C, 90% RH 2 3 5
' | » Vibration 3 11 5
AM Hum and Noise Level 0] -.10 0] -10 0]-10 0 -1 0
Carrier Attack Time 0 0 0{-10 0l-1{0 ol -{ 0
4.
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TRANSMITTER AUDIO FREQUENCY
MODULATION

Audio Frequency Harmonic
Distortion
Temperature Stability —308C
+60°C
FM Hum and Noise Level
FM Hum and Noise Stability
Temperature -300C
+600C
. Humidity 500C, "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 Efficiency
Power Test Degradation

BATTERY (NI-CAD)
20 to 300¢

-309C
+60°¢

Service Life:
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Type 1 Type II Type ITI Total

AlEI T AlELT ATELT AL EIT
0 (171 41316 21112 61519

T 2 1 4

1 1 2
2 |2 2 61619 31515 11[(13]16

2 3 14 9

2 1 4 7

: 2 5 7

1 2 2 5
2 |-]12 111~ {11 6 [~ {6 191 -1]19
2 |-1 2 101 - |10 61-16 18] -118
2 [-]2 41 -14 4 1. 14 10 - |10
72 s -6l 373 =
2 |[-12 91-19 3]-13 14 - [14
1 (-] 1 61-16 11-11 81-18
0 !-]0 51-15 141-14 9! -19
0 1l-10 31-13 41- 14 71-17
0 j-] 0 41 -14 1T 1-11 5] -15
0 {-| 0 3(-13 01-10 31-13
0o [-1 o 0i-140 0l-1]0 0l-10
g ]-10 11-11 0(-10 1i-11
0 |[-| O 0i-10 0-10 ol-10
0 l-10 T]1-11 0|-10 11-11
10 1-10 11-11 41-14 51-15
01]-10 T{-11 21 -12 31-13
g |-y 0 11-]1 2 1-12 31-13
N/AT- IN/A 41-14 31-13 71-17
6 -1 0 01-10 0l-10 01-10
2 21 114 14 8 8 24 24

1 12 8 21

RRE 12 7 20
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APPLICATION NOTES AND COMMENTS ON TEST DATA

Receiver Sénsitivity

Receiver sensitivity is universally re
criterion of radio recejver performance.
and methods of recejver sensitivity measur
The applicable s
"SINAD Sensitivity"
modulated RF signal input Jevel re
noise plus distortion to noise plu
The NILECJ st
at a 12 dB SINAD ratio with an aud
Measurement made in this manner in

communications industry.
STD-0209.00 is

output power Tevel.

transceiver.

The NILECJ standard specifies a measurement
that 4n EIA RS-204, (Electronic Industries Association)
that the sensitivity measurement shall be made with refe
of 500 milliwatts rather than to each receiver's rated a
The procedure specified in the NILECJ stand
performance data since all transceiver sensitivity measu

the same minimum acceptable audio output po

ETA RS-204,

The SINAD sensitivity specified b
below the 0.5 microvolt set as a maxim
of the transceivers tested met the sensitivit

conditions.
conditions.
requirement at a voltage 20%

excess of the specified maximum
extremes of temperature and humi
to produce the 500 milliwatts mi

In making decisions with reference to FM receiver s
or requirements, two points are worth
1) If the ‘transceiver is to be used i
subjected to extremes of temperature
might be specified for the environmen
applicable the specific equipment user.
an indication of the ability of a receiver t
In rural areas where extended range from a t
sensitivity is a necessary requirement.
congested with interfering signals and man-made

.
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Of the seven transceivers,

io outp
dicate

garded as one of the more important
Several definitions of sensitivity
ement are in general usage in the
ensitivity measurement in NILECJ-

» technically defined as the minimum

quired to produce a specified signal plus

s distortion ratio at a specified audio
andard specifies that measurements be made
ut power reference of 500 milliwatts.
s the "Usable Sensitivity" of the

method varying slightly from

standard, by stipulating
rence to an output power
udio power output as in
ard provides comparative
rements are made with
wer of 500 milliwatts.

y most transceiver manufacturers is well

um value in the NILECJ standard.

produced no

y of consideration
n-a geographical ar
or humidity,

tal tests dep

voltage.
power; one failed to

nsitivity of two was in

Three transceivers tested under

ATl

requirements under environmental test

four failed to meet the sensitivity
below nominal battery

iwatts of audio output
and the microvolt se
allowable.

dity either
nimum output required.

One failed to

audio output or failed

ensitivity specifications

by the equipment purchaser,

ea where it will not be

Tesser performance requi-~ements
ending upon the conditions

2) Sensitivity, in general terms, is

0 respond properly to weak RF signals. .
ransmitter is often required good

However, in an urban environment

radio frequency noises receiver
1 receiver sensitivity may not
ency noises,
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Receijver Audio Frequency

Selectivity is the extent to which a receiver is capable of differ-

p

entiating between the desired signal and signals at other frequencies. Four
characterisitcs — Usable Bandwidth, Adjacent Channel Selectivity, Spurious
Response Attenuation, and Intermodulation Attenuation — are measured to
determine the overall quality of recejver'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
EIA Standard RS-316-B which aiso sets forth minimum performance standards for
personal FM transceivers. '

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-316-B requires 50 dB attenuation, except that 40 dB is acceptable if
protective alerting circuits are used in the transceiver. Eight (31%) of the
transceivers did not meet the more stringent requirements of the NILECJ
standard, three under ambient test conditions, plus five additional under
environmental test conditions.

Compliance with Spurious Response Attenuation requirement was least
satistfactory, 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 in RS-316-B
versus 70 dB for Type I transceivers and 60 dB for transceiver 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, that all of the Type III transceivers 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 conpliance with Threshold and Ti:ht Squelch
Sensitivity requirements under ambient test conditions.

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

@
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L) Four receiver characterisitcs each affecting the quality of the voice

frequencies reproduced by a transceiver are measured in the NILECJ standard.
They are Audio Qutput Power, Audio Distortion, Audio Frequency Response, and
Audio Hum and Noise.

A1l transceivers tested met the required minimum Audio Output Power of
500 milliwatts under ambient test conditions, and also when tested at voltages
varying +10% and -20% from nominal operating voltage of the transceiver. Under
conditions of environmental extremes five units failed to meet requirements of
the standard, three of the five not meeting the performance requirement under
high humidity test conditions.

Under requirements of the NILECJ standard, Audio Distortion, measured
at 500 milliwatts 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/4 not
meet this requirement were all Type II transceivers. Four additional units
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-316-B). The frequency range stiputated by both the NILECJ standard
and EIA standard RS-316-B is 300 to 3000 Hz. Both standards specify that the
frequency response shall not vary from the standard de-emphasis curve 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 prominént

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
terminals of a receiver having an unmodulated radio frequency signal input.
A1l 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, particularly at 300 Hz.

Some equipment manufacturers, commenting on the results of this transceiver
testing program, have indicated that the Tow frequencies are deliberately
attenuated in some equipment to improve rejection of CTCSS (Continuous Tone
Coded Squelch System). This attenuation, in the receiver 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 Federq]'
Communications Commission (FCC). The performance.requ1rements specifi
in NILECJ-STD-0209.00 meet or exceed those given in the Rules and Regu
of the FCC.

Transmitter RF carrier characteristics of major concern are Carri

ed
Tations

er

Qutput Power and Carrier Frequency Tolerance. ‘Transmjtters 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 transmitters tested was not

within the tolerances allowed by the NILECJ standard. Eleven of the 1

2

transmitters were not in compliance under normal test cond1t!ons. Six of
the 11 transmitters also were not in compliance undgr conditions of environ-
mental extremes. One unit met the transmitter requjirements at qmb1ent

test conditions, but not at the +60°C environmental)itest condition. Twenty-

four (92%) of the transceivers maintained Carrier O\tput Power within

allowed

tolerance at operating voltages 10% and 20% below nominal operating voltage.
N

The comments with reference to Carrier.Output‘Power measurements
follow may be of assistance to the prospective equipment purchaser 1in
his evaluation of the test results. :

which
making

NILECJ—STD—OZOQ.OO specifies that the measured Carrier Output Power
shall be within -0.3 dB, +1 dB of the manufacturer's rated (nominal) power
of the transmitter. Rules and Regulations of the FCC state that Carrier

Output Power shall not exceed by 20% the manufacturer's rated power.

The

EIA standard RS-316-B specifies that the manufacturer's rating of Carrier

Output Power shall not be higher than that measured.

Recapifu]ating the test results in accordance with the requirements

stated above results in the following: A1l transmitters tested under

standard test conditions were in compliance with FCC regulations qxcep@

one which tested 73% above the manufacturer's Carrier Qutput Power rating.
Fifteen of the transmitters tested under standard test cond1t1qns were not

in compliance with requiremerts of the EIA Standard RS-316-B since the
measured Carrier Output Powei was Tess than the manufacturer's rated eutput
power. Of these fifteen transceivers, five meet the NILECJ standard require-

ment since the Carrier Output Power measured did not fall below the -
of nominal power allowed by the NILECJ standard. Note should q]so be
of the fact that the method of measurement of Transmitter Carrier Out

0.3 dB
made
put

power may affect the measured value. Transmitter power measurements made

at the transmitter output terminals (FCC approved methqd)'in many ins
“will measure higher than that measured at the antenna input term1na1"
of impedance losses in the antenna circuit. :

The 26 transceivers tested 100% in compliance with Carrier Frequ
To]erance’requirements under normal test conditions and at operat1n9
15% above and below the nominal operating voltage. However, 13 (50%)
meet the requirements specified by the NILECJ standard for tests unde
of environmental extremes.

¥

tances
because

ency
voltages
did not

r conditions
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O0f particular note are the five transceivers that did not meet the
frequency stability vibration requirement. 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 1imits 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
test results indicate that the transceiver performance was Teast satisfactory
in this 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 frequency 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
additional 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 audio 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 Tevel, with the
exception that a 6 dB per octave roll-off from 2.5 to 3 kHz may be present.
In Section 5.5.2.3 of the FM Transceiver 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 Frequeﬁcy 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




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 closeness with which the
transmitter Audio Frequency Response follows the prescribed pre-emphasis
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 Tower end of the voice frequency
range. Although none of the transceivers tested was equipped with CTCSS or
other private line options the transceivers are adaptable to the use of this
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
simulators as specified by the equipment manufacturer, must be used to obtain

accurate Transmitter Audio Frequency Response. Tests were made without microphone

simulators, in some instances where the need for simulators was not specified in
equipment manuals supplied with the transceivers tested. Manufacturers' comments
in this respect are included with the notes to the test data reports.

- Frequency Deviation of the types of transceivers tested is Timited 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 4.75 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 1imit of 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 & kHz
maximum allowed by the FCC.

Both Frequency Deviation and Modulation Limiting are adjustable in the
transceivers, however, the transceivers were tested as received and no effort
was made to determine whether or not the Frequency Deviation and Modulation
Limiting could be adjusted to bring performance within requirements of the
NILECJ standard, or regulations of the FCC.

Antenna

. Radiation Efficiency of an antenna is the gat{o of the effective radiated
power of a transmitter-antenna system to the transmitter output power as

measured into a 50 ohm Toad. The standard does not require an antenna Radiation B

Efficiency test. for Type I transceivers. The acceptable Radiation Efficiency
for Type II transceivers is 20% and for Type III 50%. Four of 15 (27%) of the
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Type II transceivers did not meet this requirement and three of niné (33%)
of Type III did not meet the requirement.

The antennas were 100% in compliance with the Antenna Power Test begration
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 with an 8-hour battery met the
requirement of the standard, and this only at ambient temperature and low test
temperature. Each transceiver was equipped with the battery normally supplied
with the transceiver. Higher capacity batteries are available as options 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 considered to be of

" Timited value in accessing the service life of Ni-Cad batteries in the

transceivers tested.

A program is already underway to provide more comprehensive service 1ife
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 : ;
R & . b ‘ : S R . " FM TRANSCEIVER TEST DATA
“ k/?') General Electric Company ‘ SRR L ' S : o
& Mobile Radio“izpartment : : MANUFACTURER:  Regercy Communicatiors, Inc. ‘ “ITEM.NO..: S 2180 -, '
‘n View Road : ’ -~ ."MOBEL NO.: MCPH-406 , RF POMER (Nominal): 4,0 Watts. -
Moun;?,m Tvirginia 24502 - o7 SERIAL'NO.: - ‘01007 - o TEST FREQUENCIES: T- 151.625 miz
Lynchburg, : v B K ‘ COTYPE: 11 - ’ - R- 151.625 mHz
i & ation TRANSCEIVER GHARACTERISTIC - . . PERFORMANCE REQUIREMENT. ‘
IEC El ectr?n (;;5)3 Corpor {150-174 mHz) L - REF.  DEC-'78 NILEC3-STD-0208.00 TeST RESULTS * NOTES
n . i . — — : - —
Harmon Electronics Division 5.4.1 . RECEIVER SENSITIVITY: ? i o
o SAB Harmon IndU§tNesf In64029 . e : 5.4.1 " SINAD Sensitivity: - A 0.5 uV or less . s 0,24 uy
Grain Valley, Missouri L : ' . SINAD Sensitivity Variance - e S
' : 5 : S “Voltage . +10% . B 0.7:u¥ or less i - 0.25 uy
fod o =20% B G.7 u¥ or less , 2.83 uv *
Motorola ‘I"_‘C . .. , 1 2 I o ' Temperature -30°C U ‘+6 dB max. above 0.5 yy -10.8 dB :
Communications Division o ~ B P L +60°C .y +6 dB max. above 0.5 yv -0.8 di
1301 E. Algonquin Road : N ‘ L - Humidity 50°¢, 90% RH AC +10 dB max. above.0.5 yy - 0.9 d8
) inod 196 ' » : : : ; _ : :
Schaumburg, I11inois 60 5.4.2 . RECEIVER SELECTIVITY ° -
RCA ' L 5.4.2.1 - Usable Bandwidth - ; c 5 kHz min. : . 6.40 kHz -
. s 3 stems ‘ ; : ~-Usable Bandwidth Variance - :
Mobile Communications Sys 15347 . o - Temperature -30°C . V¢ .20% max. below 5 kiz - 7.8%
Meadow Lands, Pennsylvania : . SRS N #60°C V  -20% max. below 5 kHz 4.7 %
‘ . Humidity 50°C, 90% RH AD -20% max. below 5 kHz 3.1 %
Regency Comnunications, Inc. TEETL N G Sty 0 0.9 o
1227 S. Patrick Dl};]we_d 39937 Varance -  © i _ o . |
ite Beach orida . Temperature -30°C - W 58 dB mip. ‘ 53.0 dB *
Satelli ’ ' +60°C W 58 @B min 640 dB .
d ) : Humidity 56°C, 90% RH AE 58 dB ‘min, : 59.0 dB .
REPCO Incorporate ) . : . 5.4.2.3 Spurious Response Attenuation E 60 dB min, : 56.5 dB *
2421 North Orange Blossom Trafl : 5.4.2.4 Intermodulation Attenuation F 60 B min, . 56:5dB . %
Orlando, Florida 32804 ' 5.4.3 RECEIVER SQUELCH s S
Standard Communications Corporation 5.4.3.1 ‘Threshold Squelch Sensitivity § 0.4 uV or Tess 0.32 uv
ictoria Street P e e Threshold Squelch Variance- ‘ : !
108 Victori Voltage 4102 . 1 0.6 4y or fess 0.29 uy '
P.0. Box 92151 . R S0 1 0,6 u¥ or less ‘ 057y
Los Angeles, California - 90000 , Temperaturef-30‘°’c Y 46 dB max. above 0.4 yv -8.0. dB
; o +60°C Y +6 dB max. above 0:4.yV 4,0 dB
. + ) ' ... Humidity 50°C, 90% RH AG +10 dB max. above 0.4 uv. . =1.0 dB.
Wilson Electronics Corporation 5.4.3.1  Tight Squelch Sensitivity - H., 4.0 uVor less C 0,40 uv 4
4288 S. Polaris Avenue Tight Squelch Variznce - ) o . .
’ 19000 . Temperature =30°C X +6 dB-max. above 4.0 uv - - TN B §
P.0. Box | 89119 e S o 460°C . - X *6 dB max. above 4.0 yuv TN *]
Las "Jegas, Nevada 89119 ;. Humidity 50°C, 90% &H AF . +10 dB max. above 4.0 uy N
T v . T - 5.4.3.2 Squelch Biock R ol 5 kHz min, . =~ .. - ) 8.0 kHz
_ .5.4.3.3 .- Squelch Attack Time: © Ko 150.ms max. RN T 85 ms ¢
&7 ~5.4.3.4° " Squelch Release Time - L: 250 ms max, © 175 ms
#*Requirement of NILECI tandard was not met. See fourt page for notes and comments.
PRequire f NILECJ Standard. , See fourth for notes and
N-No‘test data was obtained. . Requirement was not net, O
n-No test data was. obtained. . No evaluation was made.
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FM TRANSCEIVER TEST DATA (continued)
" TRANSCEIVER CHARACTERISTIC

ITEM NO.: 2180
PERFORMANCE REQUIREMENT

(150-174 mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULYS  NOTES
5.4.4 RECEIVER AUDIO FREQUENCY
5.4.4.1 Audio Output Power {Speaker) M 500 m¥ min. ‘ -+ -1290 mW
Audio Output Power Variance - ' : )
Voltage - +10% 0 -3 dB max. below ‘500 mW 0.9 dB
. ~20% 0 -3 dB max. below 500 md ~-2.1dB
Temperature -30°C z -6 dB max. below.500 md 0.0 dB
+60°C z -6 dB max, below, 500 md 0.3 dB .
- Humidity 50°C, 90% RH AH -3 dB max. below 500 mM 0.6 dB .,
5.4.4.2 Audio Distortion (Speaker) P 10% max. at 500 mM 2.1 % *
Temperature -30°C AB 18% max. at 500 md 14.0%
. +60°C AB 18% max. at 500 mW L 23.2 % *
: Humidity 50°C, 90% RH AJ 18% max. at 500 mW 20.1 % *
5.4.4.3 Audio Freguency Response :
(Speaker) , Q . . '
300 Hz ' +10.5 dB (~10, +2 dB) * -9.2 dB *
.- 500 Hz +6.0 dB (-10, +2 dB) -3.5 dB
1000 Hz 0 d 0 a8 0.0 dB
2000 Hz -6.0 dB (-10, +2 dB) - 14,1 .d8
3000 Hz -9,5 dB (-10, +2 dB) ‘22,3 d8 . *
5.4,4.4 Audio Hum and Noise - . :
Unsquelched S 40 dB min. below 500 mW . 56.4 dB
Squelched T 50 dB min. below 500 mW 106.0. dB
Audio Hum and Noise Variance'- : _— ,
-Unsquelched . -
Temperature -30°C AA 30 dB min. 62.4 dB
+60°C - AA 30 dB min, 53.5 dB
Hum1d1ty 50°C, 90% RH Al 30 dB min. - 56.5 dB
Squelched : : L :
Temperature -30°C AA 40 d8 min. © 96.5 dB
+60°C AA 40 dB min. _ /7 0.0 dB
humid1ty 50°C, 90% RH Al 40 dB min. R % 90,4 dB
5:5.1 TRANSMITTER RF CARRIER
5.5.1.1 . ‘Carrier Output Power :
: tated {nominal) ‘ 4.0 W.
Measured ‘ 3.69 W
Relation to Rated Output = BA -0.3, +1 dB of nominal -0.36 dB *
Carrier Output Power Variance - X ,
* Voltage +10% BB 3"dB of nominal 0.48 dB .
. -10% BB 43 dB of nominal ~1.35 dB
-20% - B3C -6, +3 dB of nominal T -2.47 @B
Temperature -30°C - BN 13 dB of nominal -0.09 dB

. +60°C BN $3 dB of nominal -0.87 dB
. Humidity 50°C, 90% RH s~ BR 13 dB of nominal - . =0.50 dB
5.5.1.2 Carrier Frequency Tolerar.:\ BD 0.0005% of nominal 0.00039 % - -
5.5.1.2° - Carrier Frequency atab11113‘- S

Voltage -, +15% < < BE “0.0005% of nominal 0.00037 .
-15% . : BE 0.0005% of nominal - 0.00042 %
Temperature -30°C BP 0.0005% of nominal 0.00020 % .
S o360°C BP 0.0005% of nominal .0.00199 % *
, Hum1d1ty 50°C, 90% RH BT 0.0005% of nominal 0.06028 %

) Vibration "BV 0,0005% of nominal 0,00099. % *
5.5.1.3 A Hum and Noise Level © BF . 34 dB min. attenuation -90,9..d8
5.5.1.4 Carrier Attack Time - BG - 100 ms max. = - .. i 8ms

.2180-2 L
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FM TRANSCEIVER TEST DATA {continued)

TRANSCEIVER CHARACTERISTIC
(150-174 wHz) -

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 -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 Deviation
5.5,2.5 ‘Modulation Limiting
300 Hz
500 Hz
1000 Hz
. 2000 Hz
2500 Hz
+3000 Hz -~

5.5.3 gRANSMITTER ELECTROMAGNETIC
OMPATIBILITY

1 Radiated Spurious Em1551ons

.2 Sideband Spectrum -

; *10 kHz Freq. Separaticn
120 kHz Freq. Separation

5.6 ANTENNA

5.6.1- - PRadiation Efficiency
. Power Test Degradation

5.7 . BATTERY (NI-CAD)
Service Life: 20 to 30°C

d -30°C
+60°C

ITEM NO.: 2180
PERFORMANCE REQUIREMENT

REF.  DEC-'78 NILECJ-STD- 0209.00 TEST RESULTS "NOTES
BH 5% max. 3,29
BQ 9% max. 5.9 %
BQ 9% max. 3.2 %
BI 40 dB min. attenuation 50.4 dB
BO 34 dB min. attenuation 45,9 dB
BO 34 dB min. attenuation. 44,2 dB
BS 34 dB min. attenuation 51.1 dB
BU 25 dB min. attenuation 53.1 4B
-10.5 d8 (+1, -3 dB) -18.4 dp *
-6.0 dB (+1, -3 ‘dB) -8.1 dB
0 d8 0 dB 0.0 dB o
+8.0 dB (+1, -3 dB) 4.2 dB *
f9:5 dB (+1, -4.6 dB) 4.0 dB *
B Limits: 4.5125 - 4,9875 kHz 4.60 kHz -
BJ <5 kHz ;
BJ 5 kHz i%ﬁﬁ
BJ <5 kHz . 4,20 kHz
BJ S5 kHz 4.40 kHz
BJ <5 khz i 4,40 kHz
BJ 55 kHz 4,30 kHz
BK 43 dB min. attehuation 55.0 dB
BL 30 dB min. attenuation 40 d‘dB
BM 60 dB min. attenuation 65.0 dB
CA 20% min, . < 26.5
CB 1 dB max. . . 0.0 :B
DA 8 hrs. 3 hrs. 55 min.
gB 2 hrs, - ' -1 hr.e. 5 min.
4 C 7 hrs, 2 hrs.” 50 min,
© 2180-3
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FM TRANSCEIVER TEST DATA {continued)

NOTES AND COMMENTS

ITEM NO.: 2180

1. No test datavwas obtained. The transceiver would not break squelch with +13 dBM input under

-low ‘and high temperature conditions of -30°C and 60°C, and humidity ;ondition of :50°C -and

90% relative humidity. » .

R s
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FM TRANSCEIVER TEST DATA

MANUFACTURER: Regency Communications, Inc.
MODEL NO.: MCPH-251

SERIAL NO.: 03021

TYPE:

I1

TRANSCEIVER CHARACTERISTIC

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

2181
2.5 Watts
151.625 mHz

R- 151,625 mHz
PERFORMANCE REQUIREMENT

(150-~174 mHz) REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES
' B *
5.4.1 " RECEIVER SENSITIVITY A
5.4.1 SINAD Sensitivity A 0.5 u¥ or less ‘ 0.18 uv
SINAD Sensitivity Variance -
Yoltage +10% B 0.7 u¥ or less 0.17 uv
-20% B 0.7 uV or less 1.17 uv *
Temperature . -30°C U +6 dB max. above 0.5 uV -38.1 dB
+60°C U +6 dB max. above 0.5 uY -27.9 dB
Humidity 50°C, 90% RH AC +10 dB max. above 0.5 yV -25.5 dB
5.4.,2 RECEIVER SELECTIVITY
5.4.2:1 Usable Bandwidth . C 5 kHz min. 6.10 kHz
Usable-Bandwidth Variance - .
Temperature -30°C v ~-20% max. below 5 kHz N *1
+60°C ) -20% max. below 5 kHz -49.2 % *
Humidity 50°C, 90% RH AD ~20% max. below 5 kHz ~47.5 % *
5.4.2.2 Adjacent Channel Selectivity D 70 dB min. 60.0 dB *
Adjacent Channel Selectivity
-, Yariance -
Temperature -30°C W 58 dB min. N *1
+60°C W 58 dB min, N *2
Humidity 50°C, 90% RH AE 58 dB min/, . N oo *2
5.4.2.3 Spurious Response Attenuation E 60 dB min! 45,0 dB *
5.4.2.4 Interinodulation Attenuation F 60 dB min. 54,0 d8 = *
5.4.3 RECEIVER SQUELCH
5.4.3.1 Threshold Squelch Sensitivity G 0.4 uV or less 0.20 uv
- Threshold Squelch Variance-
Voltage +10% I 0.6 uV or less 0.18 uv
-20% I 0.6 u¥ or less 0.26 uv
Temperature -30°C Y +6 dB max. above 0.4 yy N *1
it +60°C Y +6 dB max. above 0.4 yv -3.0 dB
" Humidity 50°C, 90% RH AG +10 dB max., above 0.4 yV 31.0 dB *
5.4.3.1 Tight Squelch Sensitivity H 4.0 uVv or less 0.29 uy
Tight Squelch Variance -
Temperature -30°C X +6 dB max. above 4.0 uy N *1
) +60°C X +6 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 Squeich Release Time L 250 ms max. 100 :ms
*-Requirement of N?LECJ Standard was not met. See fourth page for notes and camments.

N-No test data was obtained. Requirement was not met.

n-No test data was obtained. No evaluation was made.
i R LT X .
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FM TRANSCEIVER TEST DATA (continued)
TRANSCEIVER CHARACTERISTIC

ITEM NO.: 2181
PERFORMANCE REQUIREMENT

iz

NOTES

“Carrier Attack Time =~ . BG

Lae2

. D

(150-174 mwHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS
5.4.4 RECEIVER AUDIO FREQUENCY
5.4.4.1 Audio Output Power (Speaker) M 500 mW min. - 1290 mW
: _ Audio Output Power Variance - R :
Voltage +10% 0 . -3 dB max. below 500 mW 0.9 dB
' ~-20% 0 -3 dB max. below 500 md -2.1 dB
Temperature -30°C z -6 dB max. below 500 m 0.1 dB .
+60°C R 4 -6 dB max. below 500 mW -15.9 dB *
) Humidity 50°C, 20% RH AH -3 dB max. below 500 md -14.,3 dB *
5.4.4,2 Audio Distortion (Speaker) P 10% max., at 500 mW 17.1 2 *
Temperature -30°C . AB 18% max. at 500 m¥ 12.4 %
+60°C . AB 18% max. at 500 mW 1.3 %
- Humidity 50°C, 90% RH - AJ . 18% max. at 500 md 12.6 %
5.4.4.3 Audio Frequency Response ’
(Speaker) ' )
300 Hz  +10.5 dB (-10, +2 dB) -8.1 dB *
500 Hz +6.0 dB (-10, +2 dB) -2.3 dB
1000 Hz 0 dB 0 d8 0.0 dB
2000 Hz -6.0 dB. (-10, +2 dB}) -15,3 d8 .
3000 Hz -9.5 dB {-10, +2 dB} -23.9 dB *
5.4.4.4 Audio Hum and Noise - . .
Unsquelched . S 40 dB . min, below 500 mW - 57.2 dB
Squelched T 50 dB min. below 500 m{ 71.8 dB
Audio Hum and Noise Variance - '
. Unsquelched . .
Temperature ~30°C AA 30 dB min. 60.1 dB
+60°C AA 30 dB min, 60.1 dB
Hum1d1ty 50°C, 90% RH "AI 30 dB min. 58.0 dB
Sque]ched
Temperature -30°C AA 40 dB min. 85.2 dB
+60°C AA 40 d8 min. . 56,7 dB
Humidity 50°C, 90% RH Al 40 dB min. 1,8 dB *
5.5.1  TRANSMITTER RF, CARRIER !
5.5.1.1 Carrier Output Power
Rated {nominal) 2.5 M
Measured . 1.42 W )
"~ . Relation to Rated Output BA -0,3, +1 dB of nominal 22,46 dB. ¥
‘Carrier Output Power Variance - ' e
Voltage +10% - BB *3 dB of nominal 1.11 dB
. -10% BB 13 -dB of nominal. - ©-38.95°dB ~ *.
: -20% BC -6, +3 dB8 of nominal N- *3
Temperature -30°C . BN 13 dB' of nominal N |
] +60°C - BN 13 dB of nominai 5 -7.03 d8 *
" Humidity -50°C, 90% RH BR +3 dB of nominal C o -6.71 dB ¥
- 5,5.1.2 Carrier Frequency Tolerance BD 0.0005% of nominal 0.00005-%
5.5.1,2 Carrier Frequency Stability - L :
: -~ Voltage = - +15% < . BE 0.0005% of -nominal - 0,00008 % ..
S -15% . " BE 0,0005% of nominal - . N R X S
Temperature -30°C BP 0.0005% of .nominal L N - ¥
. . 460°C . BP. 0.0005% of nominal 0.00035 % "
: Humidity 50°C, 90% RH BT . . 0.0005% of nominal - -0.00007 %
o Vibration S BY 0.0005% of nominal « 0,00033 % .~
5.5.1.3 AM Hum and Noise Level : BF 34 .dB min. attenuation ".84.3 dB
5.5.1.4 - 100 ms maxe .. 8 ms
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FM TRANSCEIVER TEST DATA (continued)

TRANSCEIVER CHARACTERISTIC

{(150-174 mHz)

5.5.2 TRANSMITTER AUDIO FREQUENCY
- MODUCATION

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 -30°C -
+60°C
Humidity 50°C, 90% RH
. Vibration
5.5.2.3" Audio Frequenty 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

5.5.3 - TRANSMITTER ELECTROMAGNETIC
COMPATIBILITY

3.1 Radiated Spurious Emissions
+5.3.2  -Sideband Spectrum -
- . %10 kHz Freg. Separation
120 kHz Freq. Separation

5.6 . ANTENNA
5.6.1 Radiation Efficiency
Power Test Degradation
5.7 BATTERY (NI-CAD)
. service L1fe° 20 to 30°C
-30°C.

. +60°C

ITEM NO.: 2181
PERFORMANCE REQUIREMENT

REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES
BH 5% max. . 3.7 %
VBQ 9% max. N *]
BQ 9% max. 4.3 %
B1 40 dB min, attenuation o '46.8 dB
BO 34 dB min. attenuation N *1‘
BO 34 dB min. attenuation 39.2 dB :
BS 34 dB min. attenuation 48.3 dB
BU 25 dB min. attenuation 52.9 dB
-10.5 dB (+1, -3-dB) © ag.0d8
~6.0 dB (+1, -3 dB) . -8.6 dB
0 d 0 dB 0.0 dB
: +8.0 dB (+1, -3 dB) ‘ 4.3 dB *
‘ f9.5,dB (+1, -4.6 dB) 4.0 dB *
BJ Limits: 4.5125 - 4,9875 kHz - 4.60 .kHz '
Bd <5 kHz 2,90 kH
BJ 55 kHz 4.90 kH:
. Bd £5 kHz . . 4,40 kHz
BJ  £5 kHz 4,30 kHz
Bd $5 kHz C 4,30 kHz
BJ <5 kHz 4,20 kHz
BK 43 d8 min. attenuation 55.0 dB
" BL 30 dB mip. attenuation .. 40.0 dB
BM 60 dB min. attenuation " 65.0 dB
CA 20% min. - . 1.3 % L
CB 1 dB max. o 0.0 dB
DA 8 hrs. 1 hr. é min,
DB 2 hrs. n n. ! 4.
nc 7 hrs, n n 4 -
2181-3




FM TRANSCEIVER TEST DATA (continued)

NOTES AND- COMMENTS

o

ITEM NO.: 2181

Al test data was not obtained. The transceiver failed operation at -30°C, but recovered
operation at ambient temperature. ' ‘

A1l test data was not obtained. The transceiver audio unput was too low -to make
measurements at +60°C temperature and at 50°C, 90% relative humidity.

Output was too low for measurement.

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

M&nufacurere‘s Comments:

The manufacturer has advised that tnis unit was not
put into‘production.h

2181-4

. FM TRANSCEIVER TEST DATA':' ]
MANUFACTURER: - Standard Communications Corporation ITEM NO.: :

2182 ,
MODEL NO.: - CB31L06A : . RF POWER (Nominal): 3.0  -Watts
SERIAL NO.: 890010134 « TEST FREQUENCIES: T- 155,010 mHz
TYPE: D 5 \ . . R- 155,010 mHz
TRANSCEIVER»CHARACTERISTIC . " PERFORMANCE REQUIREMENT
150174 mHz) . REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS = NOTES
. ' v . . %
5.4,1 RECEIVER SENSITIVITY
5.4.1 ~SINAD Senmsitivity A 0.5 uVv or less . . 0.22 uv
.SINAD Sensitivity Variance - "
Voltage +10% : B 0.7 uV or less 0.22 uv
S -20% B i 0.7 uVor less 0.22 uy
- +Temperature =~30°C ] +6 dB max. above 0.5 uy -3.4 dB
‘ L 480°C u +6 dB max. above 0.5 uv 0.0 d8
Humidity 50°C, 90% RH AC +10 dB max. above 0.5 uV T 2.9 dB
5.4.2 RECEIVER SELECTIVITY
5.4.2.1 Usable Bandwidth "C 0 5 kHz min. 6.1 kHz
L Usable Bandwidth Variance - =
‘Temperature -30°C V. -20% max. below 5 kHz -12 3.,
' . +60°C v =20% max. below 5 kHz -16 2 .,
. .. Humidity 50°C, 90% RH - AD -20% max. below 5 kHz -12 %
5.4.2.2 Adjacent Chanriel Selectivity D 70 dB min. ‘ 74,0 dB
. Adjacent Channel Selectivity .
Yariance - . :
Temperature -30°C W - 58 dB min. 58.1 dB
- 460°C oW 58 dB min. 80.5 dB .

L " Humidity 50°C, 90% RH - AE- 58 dB min, 74.5 dB
5.4.,2.3 Spurious, Response Attenuation E 60 dB min. 44.6 dB *
5.4.2.4  Intermodulation Attenuation F 60 dB min. 64.9 dB
§.4.3-  RECEIVER SQUELCH =
5.4.3.1 Threshold Squelch Sensitivity G 0.4 uV or less 0.07 uv

. Threshold. Squelch Variance- : . ‘ .
Voltage +10% 1 0.6 uV or less 0.06 uv
: =20% o1 0.6 uV or less 0.10 v
Jemperature -30°C Y +6 dB max. above 0.4 uv -4,4 dB
_.. +60°C , Y +6 dB max.. above 0.4 uv - -4.8 dB
Voo - oo Humidity '50°C, 90% RH “AG - +10 dB max.  abave 0.4 uY -13.8 dB
5.4.3.1 . - Tight Squelch Sensitivity H 4.0 uV or less 0.63 uV.
-t Tight Squelch Variance - MR . : :
Temperature -30°C * X +6 dB max. above 4.0 uv -4.1 d8
. +60°C X +6 dB max. ‘above 4,0 uV -2.2 d8
Humidity 50°C, 90% RH ~ AF  +10 dB max. above 4.0 uV -9.8 dB
5,4.3.2 ", " Squelch Block -~ - . A% - 5kHz min. . K 5.7 kHz
5.4.3.3 . Squelch Attack Time . K 150 ms-max. -9 ms
5.4,3.4 Squelch Release Time = L 250. ms nmax. - 350 ms *

*Requirement of- NILEC) Standaird was not met. Seeifoufth!pagé for'hgtes and comments.

: N-No tést data was obtafned. “Requirement was not met. °
~>n—‘l{‘_lo test data was'obtajned,ﬁ No. evaluation was made,

.
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FM TRANSCEIVER TEST DATA (continued)

'fRANéCEIVER CHARACTERISTIC
(150-174 mHz) :

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

RECEIVER AUDIO'FREQUENCY

- Audio Output Power {Speaker)
Audio Output Power Variance -

Voltage +10%
-20%

» Temperature -30°C
/4 +60°C

47 Humidity 50°C, 90% RH

Aud1o Distortion (Speaker)
™ Temperature -30°C
O 460°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

ITEM NO.: 2182
PERFORMANCE REQUIREMENT - -

NOTES

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

Carrier Output Power
" Rated (nominal)
Measured
Relation to Rated Qutput

Voltage +10%

. | -10%
' - -20%
Temperature -30°C

" #60°C

Humidity 50°C, 90% RH
Carrier Frequency Tolerance

“Carrier Output Power Variance -

Carrier Frequency Stabilfty -

Voltage +15%
‘ -15%
Temperature -30°C

+60°C

 Hunidity 50°C, 90% RH
Vibration

: AM Hum and Noise Level

Carrier Attack Time

2182-2

R L

REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULETS
M 500 mW min. 1102 mW
. %
0 -3 dB max. below 500 mi 4.0 d8
0 -3 dB max. below 500 mW 1.6 dB
Z -6 dB max. below E00 my 3.9 dB
z -6 dB max. below 500 mW 4,2 dB
. AH -3 dB max. below 500 mW 4,2 d8
P 10% max. at 500 mW 6.6 %
AB 18% max. at 500 mi 7.2 %
“AB 18% max. at 500 m¥ 4.8 %
Ad 18% max. at 500 md 7.9 %
i} ' : e
+10.5 dB (-10, +2 dB) 5.6:dB )
+6.0 dB {~10, +2 dB) -4.5d8 - *°
0 ds 0 d8 0.0 dB" )
-6.0 dB (-10, +2 dB} -6.6 dB
-9.5 dB (-10, +2 dB) ~12.7 dB.
S 40 dB min. below 500 mW - 51,3 dB
T 50 dB min. below 500 mi 51.7 dB
AA 30 dB min. 54,2 dB
AA° 30 dB min. 53.0 dB
Al 30 dB8 min. 50.4 dB
AA 40 dB min. 54,2 dB
AA 40 d8 min. 63.0 dB
Al 40 dB min. 50.4 dB
3.0 w
3.05 W -
BA -0.3, +1 dB of nominal 0.05. dB
BB. +3 dB of nominal 1.5 dB .
BB i3 dB of nominal ~0.7 dB
BC -6, +3 dB of nominal -2.1 dB
BN 13 dB of noniinal 0.5 dB
BN 33 dB of nominal. 1.2 dB -
BR 13 d8 of nominal 0.0 dB
BD 0.0005% of nominal 0. 00010 %
BE 0.0005% of nominal ™ _ 0.09013 ]
BE : 0.0005% of nominal © 0.00041 % )
BP 0.0005% of nominal -0.00098 % *
BP - 0.0005% of-nominal " 0.00607 % Tk
BT 0.0005%. of nominal -0.00055% . *
BV . 0.0005% of nominal - -0,00010 % -
BF 34 dB min. attenuation 77,2 dB
BG . 100 ms max. .11 ms .

o
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FM TRANSCEIVER TEST DATA (continued)

TRANSCEIVER CHARACTERISTIC

(150-174 mHz)

.

5.5.2

MGDULATION

5.5.2.1
Distortion

" TRANSMITTER AUDIO FREQUENCY

Audio Frequency Harmonic

©§ . Temperature Stability

5,5.2.2

-30°C
+60°C

FM Hum apd Noise Level
FM Hum and Noise Stability

Temperature -30°C

+60°C

. Humidity 50°C, 90% RH ~

‘ Yibration
5.5.2.3

0 Hz

500 Hz

1000 Hz

2500 Hz

3000 Hz

300 Hz
500 Hz
1000 Hz
2500 Hz
3000 Hz

Audio Frequency Response
0

Frequency Deviation
Modulation Limiting  }

TRANSMITTER ELECTROMAGNETIC

COMPATIBILITY

Radiated Spurious Emissions
Sideband Spectrum -

110 kHz Freq. Separation
$20 kHz Freq. Separation

56 ANTENNA
5.6.1

Service Life:

€

. Radiation Efficienéy
Power Test Degradation

5,7 ~BATTERY (NI-CAD)

20 to 30°C
-30°C -
+60°C

ITEM NO.: 2182

PERFORMANCE REQUIREMENT

NOTES

e h by o £ A o L2 sy el

REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS
BH 5% max. 7.8 % *
- BQ 9% max. 4.7 %
BQ 9% max. 3.2%
BI 40 dB min. attenuation 45.0 dB
BO. 34 dB min. atfenuation 37.4 d8
BO 34 dB min. attenuation 34.9 dB
BS 34 dB min. attenuation 27.0 dB *
BU 25 dB min. attenuation 30,7 dB '
-10.5 d8 (+1, -3 dB) -10.9 dB -
-6.0 dB (+1, -3 dB) -6.3 dB
0 d 0 dB 0.0 dB
+8.0 dB (+1, -3 dB) 7.3 dB
49,5 dB (+1, -4.6 dB) 6.8 dB
BJ Limits: 4.5125 - 4.9875 kHz 6.1 kHz *
BJ <5 kHz 6.0 kHz  *
BJ S5 kHz 5.5 kHz *
BJ 55 kHz 5.9 kHz *
BJ $5 kHz 5.0 kHz
. BJ S5 kHz 4,1 kHz
BK 43 dB min. attenuation 52.0 &B
BL 30 dB min. attenuation 34.0 dB
BM €0 dB min. attenuation 60.0 dB
3 20% min. - 27.8 %
cB 1 dB max. . 0 dB
DA 8 hrs. 2 hrs, 42 min,‘A
DB 2 hrs. - N 1
~DC 7 hrs. 3 hrs. 5 min.
2182-3.
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FM TRANSCEIVER TEST DATA (continued)
P ‘1, - 'Ne.test data Was;.,i)btained.
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The ‘transceiver did not produce one-half of rated output at -
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FM TRANSCEIVER TEST DATA

RGN T T RS LTI

MANUFAGTURER:  Standard Communi cat1 ons Corp. ITEM NO.: 2183
MODEL_NO, ¢ "C731L06AU1IX1 : RF POWER (Nomiral): 6.0 Watts
SERIAL-NO.: - 911010243 TEST FREQUENCIES T- 460.025 mHz
TYPE: 111 * © 460.025 mHz
TRANSCEIVER CHARACTERISTIC k PERFORMANCE REQUIREMENT '
g (400-512 mHz) < s REF.  DEC-'78 NILECJ-STD-0209,00 TEST RESULTS  NOTES.
M : N *
5.4,1 RECEIVER SENSITIVITY
5.4.1 SINAD Senswtwity . = A 0.5 uV. or Tess 0.30 uv.
SINAD Sensitiyity Variance - . : .
Voltage < +10% B 0.7 uV or less 0.31 uv
: -20% B- 0.7 uV or less . 0.32 uv
- Temperature -30°C u +6 dB ‘max. above 0.5 uV 3.9 d8
+60°C * u +6 dB max.- above 0.5 uV 2.948
Humldity 50°C, . 90% RH AC +10 dB max. above 0.5 uV 4.0 d8 -
5.4.2 °  RECEIVER 'SELECTI.VITY
5.4.2.1  Usable Bandwidth - c 5 -kHz min, 5.5 kHz
: Usable Bandwidth Variance - B : ‘ ) o i
Temperature -30°C v -20% max. below 5 kHz N B A
' +60°C v ~20% max. below 5 kHz 0%
D Hum1d1ty '50°C, 90% RH AD -20% max. below 5 kHz 4.0 %
5.4.2.2 AdjacentChannel Selectivity D 60 dB min, -77.0 dB
‘Adjacent Channel Selectivity . : E '
Variance - o . N
Temperature -30°c W 48 dB min. . N A
[~ +60°C ' 48 dB min. 74,7 dB
Humidity 50°C, 90% RH AE .~ 48 dB min, 75.1 dB : ,
5.4.2.3 Spur‘lous Response Attenuation E 60 d8 min, 48.0 dB * . :
5,4.2.4~ - Intermodu]ation Attenuation F 60 dB min. 61.0 dB
" 5.4.3 RECEIVER SQUELCH ) i," i
5.4,3,1 Threshold SqueTch Sensihvity G 0.4 uV or less 0.07 uv.
Thresheld Squelch Variance- ~ ; i
. Voltage +10% : -1 0.6 uV or less 0.09 uv !
C . -20% 1 0.6 uV¥ or Tess . 0.19uv .
Temperature =30°C Y +6 db max. above 0.4 uV . N 2]
+60°C Y +6 dB max. above 0.4 uV -6,0 dB g
. Hunndﬁ:y 50°C, 90% RH AG +10 'dB max.-above 0.4 uv -2.5 dB. :
5.4.3.1 Tight Squelch Sens’itivity H 4.0 uV or-less 2.’0 uv , :
o ~ Tight Squelch Variance - : ) ' i u o
i Temperature -30°C X +6.-dB max. above 4,0 uV N *1 :
G o 460°C X +6 dB max. above 4.0 uV 4.9 dB " '
v ’ Hum'!dity 50°C,. 90%. RH ‘AF +10 dB max. above 4.0 uV 3.8 dB :
5.4,3,2  'Squelch Block ; v h 5 kHz min.. . 7 7 kHz - .
5.4.3.3 .Squelch Attack Time - K 150 ms max. . .89 ms » 5
5.4.3.% Sque]ch Release Time ‘ L 250 ms max. 320 ms - * i N
:*-Reqmrement of NILECJ Standard was not met. See fourth page far notes and comments. 4
. 'N-No test data was obtained. Requ'lrement was not met. ros
o n«Mo test data was obta'lned No evaTuation was made. - ’
"oa1e3-1 i
i © : 24
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, . FM TRANSCEIVER TEST DATA {continued) B ITEM NO‘: 2183
FM TRANSCEIVER TEST DATA (continued) ITEM NO,: 2183 E o ' . L TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT
) C ’ T e - : (400 512 mHz) ) REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES -
TRANSCEIVER CHARACTERISTIC ) PERFORMANCE REQUIREMENT . ) al )
: (400-512 mHz) - REF.  DEC-'78 NILECJ-STD-0209,.00 TEST RESULTS . NOTES o 5.5.2 TRANSMITTER AUDIO FREQUENCY
. _ IR Bt MODULATTON
5.4,4  RECEIVER AUDIO FREQUENCY : ‘ b X -
i : : i L ©5.5.2.1 Audio Frequency Harmonic )
"~ 5.4.4.1 - Audio Output Power (Speaker) M 500 mW min, 1102 mW S . & . _ Distortion " BH 5% max. 3.6 %
: Audio .Output Power Variance - : S i : ‘. ) ; Temperature Stability .
VoTtage +10% | 0 -3 dB max. below 500 mW 4,2.d8 i -30°C BQ 9% max. 4.4 %
-20% 0 -3 dB max. below 500 mW 0.9 d8 . A . +60°C BQ 9% max. 3.6 % ]
Temperature -30°C pA -6 dB'max. below 500 mW N L% L ) . ' 5.5,2.2 - FM Hum and Noise Level . BI 40 dB min, attenuation . 30.2 dB *
+60°C b4 -6 dB max. below 500 mW 4,1 dB ) . o ) . o FM Hum and Noise Stability .
. : Humidity 50°C, 90% RH AH -3 dB max. below::500 mW 3.5 dB | : : ' . Temperature -30°C B0 34 dB min. attenuation 28.5 dB *
5.4.4.2 Audio Distortion (Speaker) P 10% max. at 500 mW 2.8 % . ~ i : ' : +60°C BO 34 dB min. attenuation 30,1d8 - *
Temperature -30°C AB ~ 18% max., at 500 mW N *1 4 I * Humidity 50°C, 90% RH BS 34 dB min. attenuation 30.1 dB *
. +60°C AB 18% max. at 500 mW 4.8 % ' . . ~ Vibration BY 25 dB min. attenuation 27.3 dB
Humidity 50°C, 90% RH Ad 18% max. at 500 mW. . 4.8 % i 5.5.2.3 . Aud1{91 Frequency Response
5,4.4.3 Audio Freguency Respt.\nse , 2 300 Hz, - -10.5 dB (+1, -3 dB) -10.6 dB
{Speaker) ; Q » : R , 500 Hz ~6.0 dB (+1, -3 dB) -5.8 dB
300 Hz A - +10,5 dB (-10, +2 dB) 5.2 dB 1000 Hz 0 dB 0 dB. 0.0 dB
500 Hz . = ' +6.0 dB (-10, +2 dB) - 4.0 dB : 2500 Hz . : +8.0 dB (+1, -3 dB) +7.3 dB
1000 Hz 6 dB 0 dB . 0.0 dB - ‘ . 1 3000 Hz : ’ +9,5 d8 (+1, -4.6 dB) +6.6 dB
2000 Hz - -6,0 dB (-10, +2 dB) -6.0 dB . . . 4 5,5.2.4 Frequency Deviation Lo B Limits: 4.5125 - 4.9875 kHz 4,75 kHz
. 3000 Hz -9.5 dB (-10, +2 dB) v -9.5 48 - 5.5.2.5 Modulation Limiting
-5.4.4.4 Audio Hum and Noise - : . . : . : ‘ . . 300 Hz Bd $5 kHz 6.3 kHz
. Unsquelched 'S 40 dB min. below 500 my 45,5 4B , . 500 Hz ' BJ <5 kHz -~ 5.5 kHz
Squelched T 50 dB min. below 500 mW 45,5 dB * . S : 1000 Hz BJ - S5 kHz 4.4 kHz
Audio Hum and Noise Variance - 2500 Hz , BJ <5 kHz 5.3 kHz
Unsqueliched : 3000 Hz . BJ $5 kHz 4.6 kHz
Temperature -30°C AA 30 dB min. N *1 . . »
+60°C AA . 30 dB min. - 46.1 dB . 8 5.5.3 TRANSMITTER ELECTROMAGNETIC
Humidity 50°C, 90% RH AI. 30 dB min. 45,5 dB o : : COMPATIBILITY
Squelched . : ' . i ‘
Temperature -30°C - AR~ 40 dB min., N *1 . : 5 ©5,5.3,1 Radiated Spurious Emissions BK 43 dB min. attenuation 48.0 d8
+60°C » AA. 40 dB min, i 46.8 d8 N : "5.5.3.2 Sideband Spectrum - o g
Humidity 50°C, 90% RH Al 40 dB min, ; 45.5 dB & ) , ' +10 kHz Freq. Separation BL 30 dB min. attenuation 26.0 dB *
‘ . - : : : . ’ : 120 kHz Freq. Separation  BM 60 dB min. attenuation 60.0 dB
5.5.1 TRANSMITTER RF CARRIER ) . . . .
) ) 5.6 " ANTENNA : . -
5.5.1.1 Carrier Output Power ) . : R ) :
, Rated (nominal) o 2.0 M - 5.6.1 Radiation Efficiency - CA 50% min. , : 21.7 % *
Measured . 1.92 W h P . Power Test Degradation ] 1 dB max. C 0.0 dB
Relation to Rated Qutput BA -0.3, +1 dB of nominal -0.18 dB o _ : o :
Carrier Output Power Variarice - : , : . , 5.7 BATTERY (NI-CAD)
Yoltage +10% « BB 13 dB of nominal ~0.45 dB - . . ' )
©-10% BB 13 dB of nominal i =1.11 dB = Service Life: 20 to 30°C DA 8 hrs, ‘ 3 hrs. 10 min.-
' -0 - BC -6, +3 dB of nominal -2.29 dB LT -30°C . DB 2hrs. . . SN2
Temperature -30°C = BN $3 dB of. nominal : 0.79 dB e ) +60°C De. o T ohrs. . 2 hrs. 55 min.
+60°C BN 13 dB of nominal . =0.18 dB ' ’ S -
Humidity 50°C, 90% RH BR 13 dB of nominal -2,73 'dB
5.5,1.2 = Carrier Frequency Tolerance BD 0.0005% of nominal ‘ 0. 00018 %
5.5.1,2 Carrier Frequency Stability - o S S ~
‘Voltage +15% BE - 0.0005% of nominal ) 0.00027 3 v <8 .
o -15% - BE 0.0005% of rominal ~0,00033 % ERE - P
Temperature -30°C - BP . . 0.0005% of nominal . 0.0390 % * . i
+60°C BP 0.0005% of nominal - -0,00063 % * A
. Humidity 50°C, 90% RH BT 0.0005% of nominal ~ . 0,00051 % . * P
Vibration ‘ BV 0.0005% of nominal . 0.00027 %, ¢ o
5.5.1.3 AM Hum and Nofse Level ~ BF 34 dB min. attenuation - ° 75.6 dB 2183-3"
5.5.1.4 . Carrier Attack Time B6 - 100 ms maX. ' o 20T ms
?183-2 % ]
‘ N
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N , R . , FM TRANSCEIVER TEST DATA.
. : . ' ' o BERRE ‘ MANUFACTURER: IEC Electronics Corp. ITEM NO.: 2186
FM TRANSCEIVER TEST DATA (continued) : L : ' S MODEL NO.: LE-100 RF POWER (Nominal): 6.0 - Watts
AMENTS. o : o . S : » . SERIAL NO.: - 9791, TEST FREQUENCIES: T-  151.625 mHz
NOTES AND COMMENT (, : CooTeEs T R- -151.625 mhz
ITEM NO.:. 2183 o N : = . TRANSCEIVER CHARACTERISTIC : PERFORMANCE REQUIREMENT : ‘ ~
‘ s . ; A 0 - ‘ (150-174 mHz) , REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
’ o ' . sceiver od ng ‘audio output power at a temperature ‘ s - _ - T =
1. No tg(s)tcdata was .obtained. The transceiver producgd vng audi put p » e . 5.8.1" RECEIVER SENSITIVITY o
of -30°C. : , - . ’ _ P S . o ; o , :
e e ‘ i one-half of rated audio output power . ; "~ 5.4.1 SINAD Sensitivity A 0.5 uY or less 0.22-uV
2. No test data was obtained. The battegy_gaodcnot produce ‘ i : 8 7 3 i et SINAD Semsitivity Variance - | :
of the transceiver at a temperature o : i Voltage +10% B 0.7 uV or less
: L ' ‘ -20% B 0.7 uv or less
- Temperature  -30°C ] +6 dB max. above 0.5 yV
@ . , +60°C u +6 dB max. above 0.5 uv
W ‘ Humidity 50°C, 90% RH AC +10 dB max. above 0.5 uv.
5.4.2 RECEIVER SELECTIVITY ] ; A
: 5.4.2.1  Usable Bandwidth ©C 5 KHz min. ) Y e6kHz =
‘ ‘. Usable Bandwidth Variance - '
' . Temperature -30°C v -20% max. below 5 kHz -16.7 % .
+60°C v -20% max. below 5 kHz -24.2 % * )
S Humidity 50°C, 90% RH AD -20% max. below 5 kHz ~-48.5 % *
Ps i 5.4,2.2 Adjacent Channel Setectivity D- 70 dB min. : 84.0 ds
: ’ Adjacent Channel Selectivity T
L . ' " Variance - ‘ - c
) ‘ Temperature -30°C W 58 dB min, 82.0 d8
) +60°C .- W 58 dB min. 87.0 d
Humidity 50°C, 90% RH AE 58 dB min. -~ 86.5 dB
5.4.2.3 - Spurious Response Attepuation E 60 dB min. 78.0 dB.
) 5.4.2.4 Intermodulation Attenuation F 60 dB min. . 67.0 dB
, 5.4:3  RECEIVER SQUELCH :
5.4,311 Threshold Squelch Sensitivity. & 0.4 u¥ or Tess 0.06 uv- - ‘
: Threshold Squelch Variance- -
= Voltage - +10% I 0.6 uV or less * 0.09 uV .
: -20% I 0.6 uV or less 0.13 uy
© B Temperature -30°C Y +6 dB max. above 0.4 uv '+18.0 dB - *
V. _ , +60°C - Y *6 dB max. above 0.4- uv -5.0 dB
/ o ; Humidity 50°C, 90% RH AG - +10 dB max. above 0.4 yV -14.0 dB .
. , )) 5.4.3.1 Tight Squelch Sensitivity H 4.0 uVv or less LR 0.45 uv , ;1
: ; Tight Squelch Variance - - . . . - El
< g Y “Temperature -30°C o X +6 dB max. above 4.0 uv . 0.0 d8 S IR
: : o . 460°C X * 46 dB max. above 4.0 uv o o=4.0dB - R o -
o T Humidity 50°C, 90% RH AF 2 +10 dB max. above 4.0 4V =11.0 d8 g L
, i 5.4.3.2 . ' Squelch Block .. o 5 kHz min. . 8.5 kHz : o T
g . 5.4,3.3 Squelch Attack Time ~ " K 150 ms max, 54 gig - * P v
: 5.4.3.4 - squelch Release Time L 250 ms max. S 20 ms
o ( N @/ . *-Requirement of NILECJ Standard was not met. “See fourth page for notes and comments.
. il S E N-No test data was cbtained, Requirement was not met, . ) . '
Sy n-No ;ce§t data w2s obtained. No evaluation was made. T
= i el ,.‘l : : . ) s . . . ; - ‘ ) e
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. FM TRANSCEIVER TEST DATA (continued) ITEM NO.: 2186 M TRANSCEIVER TEST DATA {continued) ITEM NO.: 2186
3 ) - TRANSCEIVER CHARACTERISTIC - PERFORMANCE REQUIREMENT
TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT i L {50~ _ _
(150 174 erz) ) REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES ' 1130-174 ".HZ) REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS ~ NOTES
: , ; : 5.5.2 -
5.4.4  RECEIVER AUDIO FREQUENCY ) . S . ;gggf%ﬂgﬁrz AUDIO_FREQUENCY
5.4.4.1 Audio Output Power (Speaker) M 500 mW min. - {07 1810 o o . ‘ 4 . 5.5.2.1 Audie Frequency Harmem’c .
Audio Qutput Power Variance - ‘ ’ 2 - Distortion BH 5% max 2.0 %
Vol tage +10% 0 ~-3-dB max. below 500 mW 0.9 dB- 3 ) ’ . Temperature Stability * :
. -20% 0 -3 dB max. below 500 mH -2.2 dB ' L , 30°¢ 0 BQ 9% max 1.2 %
Temperature =30°C JA -6 dB max. below 500 m -0.2 dB ‘ . : “+60°C BQ 9% max. 59 g
. +60°C Z - -6 dB max. below 500 m . -0.1 dB : - 5.5 ‘. . .
Humidity 50°C, ‘90% RH AH -3 dB max. below 500 md 0.5 dB : ' et Eﬁ Hum 323 ﬁg:: éﬁ!ﬁlmy BI 40,48 min. atteniation f6-2 a8
5.4.4.2 Audio Distortion (Speaker) P 10% max. at 500 mW © . 3.9% : Temperature -30°C BO 34 dB min. attenuation 37.3 d8
‘Temperature -30°C AB  18% max. at 500 m 2.8 % : o +60°C BO 34 dB min. attenuation 45.2 dB-
o ,H60°C A8 18% max. at 500 mi 5.6 % : Humidity 50°C, 90% RH BS 34 dB min. attenuation 45.1 dB
- Humidity 50°C, 90% RH AJ 18% max. at 500 mi Lo ez ‘ i Vibration BU 25 dB min. attenuatjon 44.8 dB
5.4.4.3 Aud}g FrEqut;ncy Response 0 : 5.5.2.3 Audio Frequency Response ’
peaker) . ‘ - : 300 H ‘ -10. +1, -3 dB) - *
300 Hz #10.5 dB (-10, +2 dB) 2.3 db - e 500 He - A i 13.3 @
500 Hz +6.0 dB (-10, +2 dB) 2.9 db : ' 1000 Hz 0 d 0 d 0.0 dB
1000 HZ‘ 0 dB 0 dB g.g dB ) ‘ g . : 2500 Hz R +8,0 d8 (+1’ =3 dB) 6.4 dB
2000 4z -5.0 a8 [-10, +2 db) o B 3000 Hz ‘ +9.5 dB (+1, -4.6 dB) 3.6d8  *
41 000 Hz -9.5 @8 (-10, +2.d8) ~ -10. ; 5.5.2.4  Frequency Deviation BJ  Limits: 4.5125 - 4,9875 kHz 4.60 kHz
5.4.4.4  Audio Hum and Noise - e 5.5.2.5  Modulation Limiting
Unsquelched S 40 dB min. below 500 mi 60.0 d8 300 Hz BJ <5 kHz 4.35 KkHz
Squelched T 50 dB min. below 500 mH 100.0 dB : ; ) 500 Hz ‘ BJ $5 kHz 4.80 kHz
Audio Hum and Noise Variance - ' 1000 Hz BJ S5 kHz 4.70 kHz
Unsquelched . ) . ; ) I 2000 Hz B <5 kHz 4.85 kHz
Temperature -30°C AA 30 dB min. 55.1-dB . : 2500 Hz BJ <5 kHz 4.30 kHz
+R0°C M 30 dB min. 60,0 dB : i . 3000 Hz BJ <5 kHz 3,15 kHz
Humidity 50°C, 90% RH Al 30 dB min. ‘ 59.3 dB P . : *
Squelched . C ) il 5.5.3 °  TRANSMITTER ELECTROMAGNETIC s
. Temperature -30°C AA 40 dB min. . 90.5-dB - i COMPATIBILITY
“ : +60%C ' AA 40 dB min. 100.0 dB ' —_—
248 ‘0 . 5 :
Humidity 50°C, 90% RH Al 40 dB min. . 88.0 dB 5.5.3.1 Radiated Spurious Emissions BK 43 dB min. attenuation 50.0 dB
. ’ ' . . 5.5.3.2 . Sideband Spectrum - : . :
5.5.1° * TRANSMITTER RF CARRIER : ‘ P 110 kiz Freq. Separation BL 30 dB min. attenuation °. 40.0 d8
5.5.1.1 Carrier Ol(ltput Pm;ier : t20 kHz Freq. Separation BM 60 dB min. attenuation 65.0 dB
Rated (nominal ‘ 6.0 W 5.6 NTEN
: Measured B 5. g W ‘ ‘A“T-EEA‘ . .
P : - Relation to Rated Output BA . -0 3, +1 dB o nominal -0.07dB . sati e
K o, el i, 8 Mo =0e
Voltage +10% BB +3 dB of nom"na1 (1).8 dB *
=10% BB 13 dB of naminal ~=1,0 dB 5.7 "B
. y -20% BC -6, +3 dB ov.nominal -0.1 dB , : : ) : BATTERY (N1-CAD) .
' I Temperature -30°C . BN 3 dB of nominal™ ~ -0.2-dB - ‘ s C Service Life: 20 to 30° . ;
: +60°C BN 3 dB of nominal | -0.7 dB , i ervice Lite: _30t8 D g 6 hre. 40 min:
: ) . : Hum1d1ty 50°C, 90% RH BR :  #3 dB of nominal -0.5 dB § +60°C e 7 hrs. 2 hrs- 26 mi;1'
[V ~ 5.5.1.2 Carrier Frequency Tolerance BD 0.0005% of nominal - 0.00001.% o ‘ : . .
i 5.5.1,2 tarrier Frequency Stability - , ,
) “Voltage +15% BE 0.0005% of nominal 0.00001 %
. -15% BE » 0.0005% of nominal 0.00006>% . Ll : 'n
Temperature -30°C ‘BP 0.0005% of nominal 0.00005 % . # -
+60°C BP 0.0005% of nominal .0.00013 % ; . . :
Hum1d1ty 50°C, 90% RH BT 0.0005% of nominal 0.00045 %
Vibration & BY -0.0005% of nominal - 0.00033 % o CE
5,5.1.3 AM Hum and Noise Level BF 34 dB min. attenuation 95.2-dB , : . : .
5.5.1.4 Carrier Attack Time BG 100 ms max. ; ) 8 ms. . i v .
‘ “ , : Sl o B R : 2186-3
2186-2 . ‘ | I
“*"m"::”m* o MU ) - T . . : @
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. FM TRANSCEIVER TEST DATA (continued} . : ‘ ° ' : : ] MANUFACTURER: IEC Electronics Corp. : ITEM NO.: 2187
. ) g i . "MODEL NO.: - LE-100 ) ’ , B POWER (Nominal): . 2.0 Watts
A . - * NOTES AND COMMENTS SERIAL NO.: 9792 o : : TEST FREQUENCIES: T-( 151.625 mHz -
‘], o ) TYPE: 11 . . R- "151.625 mHz .
ITEM NO.: 2186 “TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT
' ’ (150 174 mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
. x
‘ 5 4, 1 RFCEIVER SENSITIVIT\
! 5.4, 1 SINAD Sens1tiv1ty A 0.5 uV or less ) 0.27 uv
© " SINAD Sensitivity Variance - - B : i
= Voltage +10% B 0.7 uV or less ; 0.26 uv !
: ‘ . -20% B 0.7 u¥ or less : 0,32 uv
* Temperature ~30°C u +6 dB max. above 0.5 uV -1.5 dB°
+60°C U +6 dB max. above 0.5 uV . =2.5 dB
» Hum1d1ty 50°c, 90% RH AC ' +10 dB max. abave 0.5 uV N *1
e N ' ; o ‘ : A 54,2 RECEIVER SELECTIVITY i
. _ T o , ’ : = . ©5.4,2.1  Usable Bandwidth © € 5 kHz min. . - 6.6 kHz
: . ‘ . ' Usable Bandwidth Variance - L -
Temperatuye -30°C ~ ] ~20% max. below 5 kHz ; -9.1 %
. +60°C v -20% max. below 5 kHz -21.2 % *
- Humidity 50°C, 90% RH AD -20% max. below 5 kHz ' , N *1 : L
5.4.2.27 Adjacent Channel Selectivity D 70 dB min. . : 78.0 dB o =
. . ) ~Adjacent Channel Selectivity o s
. . % B Coe . Variance - ‘ . U
. : ' A1 : ' ' ©  Temperature -30°C W 58 .dB_min. 82.0 dB
. . : s N i° i . : " +60°C W 58 d¢B min. 92.0 dB ‘
: o o o 3 o - . Humidity 50°C, 90% RH AE 58 dB min. N S ®
; e ' o 5.4.2.3 Spurious Response Attenuation £ 60 dB mjn. 87.0 dB =
5.4.2.4 Intermodulation: Attenuat‘lon F 60 dB-min. 60.0 dB
= 5.4.3; RECEIVER SQUELCH - i :
- : 5.4.3.1 'Threshold Squelch Sensitivity G 0.4 uV or less 0.29 uVv
“e ) " Threshold SqueJch Variance- : ‘
, : ) Voltage +10% 1 0.6 uV or less o 0.29 uv
: . o S =20 I+ 0.6 uv or less - . 032wy g ,
¢ Temperature <30°C Y +6 dB max. ‘above 0.4 uV 2.0d8 : B
& . . T 360°C Y +6 dB max. above 0.4 uV -3.0 db \ . ' B
, . Humidity 50°C, 90% RH AG +10-dB max. above 0.4 uV N Y*l
v . '5.4.3.1  Tight Squelch Sensitivity H 4.0 uV or less 0.45 w |
o \ o o . A “Tight Squelch Varjance - _ : ; ‘ Q
L : . Temperature -30°C X +6.dB max. above 4.0 uV 1.0 dB \ £
: S ' +60°C X +6. dB max. above 4.0 uV . 4.0 dB ‘
— o s Humidity 50°C, 90% RH AF +10 dB max. above 4.0 uV il *1
. Tt 7 . 5:4.3.2 » - Squelch Block: J 5 kHz min. . 8 5 kHz ‘
[ ¢ 5.4.3.3 Squelch Attack Time K 150°ms max. - © 68 ms .
' 5.4.3.4 Squelch Release Time - L 250 ms-max. - 15 fiis y
. “ 9 i *-Requirement of NILECJ: Standard was not met. See fourth page for notes and comments.
BN ? N-Mo test data was obtained. _Requirement was not met. - . : ¢
n>)~lo test data was obtamed ‘No evaluation was made, o )
Z( s , . 2187-1 ’
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FM TRANSCEIVER TEST DATA (continued)
TRANSCEIVER CHARACTERISTIC

<

ITEM NO.: 2187

PERFORMANCE REQUIREMENT

NOTES

2187-2

(150-174 mHz) REF.  DEC-'78 NILECJ-STD-0209.00  TEST RESULTS
5.4.4 RECEIVER AUDIO FREQUENCY
5.4.4.1 Audio Output Power (Speaker) M 500 m¥ min. 1240 mi
“Audio Output Power Variance -
. Voltage +10% 0 -3 dB max. below 500 mW 0.9 dB
. ‘ -20% 0 -3 dB max. below 500 mW -2.2 dB
Temperature - -30°C Z -6 dB max. below 500 mW ~ 0.0 dB
+60°C YA -6 dB_max. ‘below 500 mW 0.2 dB.-
Humidity 50°C, 90% RH AH -3 dB max. below 500 mi N *1
5.4.4,2 Audio Distortion (Speaker) P. 10% max. at 500 mW ) 2.9%
Temperature -30°C AB 18% max. at 500 mW 4.8 %
+60°C A3 18% max. at 500 mW 6.6 %
Humidity- 50°C, 90% RH AJ 18% max. at 500 mW N % *1
5.4.4.3 Audio Frequency Response
- (Speaker) Q ‘ N
300 Hz +10.5 dB (-10, +2 dB) 1.1.dB -
500 Hz +6.0 dB (-0, +2 dB)} 2.1 dB
1000 Hz 0 "dB 0 dB 0.0 dB
2000 Hz -6.0 dB (-10, +2 dB) -5.3 dB
3000 Hz -9.5 d8 (-10, +2 dB) - -10.0 dB
5.4.4.4 Audio Hum and Noise -
Unsquelched - S 40 dB min. below 500 mW 60.5 dB
Squelched T 50 dB min. below 500 mi 106.0 dB
Audio Hum and Noise Variance - ‘
Unsquelched i i
Temperature -30°C AA 30 dB min. 60.9 dB
+60°C AA 30 dB min. 60.1 dB
Humidity 50°C, 90% RH Al 30 dB min. N *]
Squelched .
Temperature -30°C AA 40 dB min. 96.5 dB
+60°C AA 40 dB min. 100.0 ds
- Humidity 50°C, 90% RH Al 40 dB min. - N *1
5.5.1 . TRANSMITTER RF CARRIER
5.5.1.1 Carrier Output Power
Rated (nominal} 2.0 W
Measured ’ R 1.77 W
Relation to Rated Output BA -0.3, +1 dB of nominal -0.52 dB *
Carrier Qutput Power Variance - ‘ .
Voltage +10% BB +3 dB of nominal .0,34 dB
-10% BB 13 dB of nominal ~-1.49 dB
‘ -20% BC -6, +3 dB of nominal -2.61 dB
Temperature -30°C. BN *3 dB of nominal * -0.52 dB
+60°C: BN 3 dB of nominal -0.85 dB
Humidity 50°C, 90% RH BR 3 dB of nominal N *1
+5.5.1,2 Carrier Frequency Tolerance BD 0.0005% of nominal 0.00001 %
5.5.1.2 Carrier Frequency Stability - : -
Vol tage +15% : BE ~ 0.0005% of nominal 0.0 %
. =15% L OBE 0.0005% of nominal 0.00004 %
Temperature -30°C L { 0.0005% of nominal 0.00006 %
+60°C BP 0.0005% of nominal < 0,00013 %
Humidity 50°C, 90% RH BT 0.0005% of nominal N : *1 .
Vibration BY 0.0005% of nominal 0.00033 %
5.5,1.3 " AM Hum and Noise Level BF 34 .dB min. attenuation 93.1 dB
5.5.1.4 - -Carrier Attack Time BG 100 ms max. 8 ms

FM TRANSCEIVER TEST DATA (continued)

TRANSCEIVER CHARACTERISTIC
~{150-174 mHz}

5.5.2

5.5.2,1°

5.5.2.2 -

5.5.2.3

5.6.1

TRANSMITTER AUDIO FREQUENCY -

MODULATION

Audio Frequency Harmonic
Distortion
Temperature St Hility -
=35
+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
Modulation Limiting
300 Hz
500 Hz
1000 Hz
2000 Hz
2500 Hz
3000 Hz

TRANSMITTER ELECfROMAGNETIC

COMPATIBILITY . )

Radiated Spurious Emissions
Sideband Spectrum -
110 kHz Freq. Separation
320 kHz Freq. Separation

ANTENNA

Radiation Efficiency
Power Test Degradation

BATTERY (NI-CAD)

Service Life: 20 to 30°C
. o _300c
+60°C

N

ITEM NO.: 2187
PERFORMANCE REQUIREMENT

@

" By

REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
BH 5% max. 3.1 %
BQ 9% max. 4.3 %
. BQ 9% max. 3.1 %
BI 40 dB min. attenuation 50.2 .dB o
BO 34 dB min. attenuation 41.5 dB
BO 34 dB min. sttenuation 37.5 dB
BS 34 dB min. attenuation N *1
BU 25 dB min, attenuation 36.3 dB
-10.5 dB (+1, -3 dB) -18.0 dB *
-6.0 dB (+1, -3 dB) ~-8.0 dB
0 -d8 0 a8 0.0 dB
+8,0 dB (+1, -3 dB) 6.5 dB
+9.5 dB (+1, -4.6 dB) 5.5 dB
Limits: 4.5125 - 4,9875 kHz 4,5000 kHz *
BI S5 kHz 4.90.KkHz
BJ S5 kHz " 4,90 kHz
BJ <5 kHz 4,60 kHz
BJ <5 kHz 4,40 kHz
BJ £5 kHz 3.80 kHz
Bd .5 kHz 2,80 KHz
i
" BK - 43 dB min. attenuation 50.0 dB
BL- 30 dB min. attenuation 40.0 dB
BM 60 dB min. attenuation 65.0 aB
CA 20% min. 17.7 % * &
CB . 1 -dB max. 0.0 dB h
DA 8 hrs. 7 4 hrs. 56 min.
DB 2 hrs. 3 hrs. - 28 min. :
DC 7 hrs: 5 hrs. 10 min. ¢
2187-3
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FM TRANSCEIVER TEST DATA{continued)
' NOTES AND COMMENTS
ITEM NO.: 2187 v
1. Test data was not obtained. The transmitter and receiver ceased to function during the

humidity test at 50°C, 90% relative humidity. The recovered operation upon drying out under

ambient temperature and humidity conditions.
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FM TRANSCEIVER TEST DATA

MANUFACTURER:  IEC Electronics Corp.

MODEL NO, :

LE-~100

SERIAL NO.: "~ 9793

TYPE:

2111 i‘

TRANSCE'I(\)IER CHARACTERISTIC -

'Qj,"SlZ mHz) ‘- .REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
o N » i *
5.4,1 -RECEIVER SENSITIVITY o
5.4.1 SINAD Sensitivity A +0.5 uV¥ or less 0.33 uv
e SINAD Sensitivity Variance - )
‘Voltage #+10% B 0.7 uVv or tess 0.31 uv
e -20% B 0.7 uV or less 0.36 uv
‘Temperature - -30°C u +6 dB max. above 0.5 uy -0.4 dB
, " +60°C ] +6 dB max. above 0.5 uy -1.8 d8
. Humidity 50°C, 90% RH AC +10 dB max. above 0.5 uV -5.5 dB
5.4.2, RECEIVER SELECTIVITY 4
5.4.2.1 Usable Bandwidth C 5 kHz min. 5,40 kHz .
. Usable Bandwidth Variance - ) Do -
Temperature -30°C v ~20% max. below 5§ kHz -16.7 %
: L o+60°C . Y . -20% max. below 5 kHz 24,1 ¢
“Humidity 50°C,. 90% RH: " AD -20% max. below 5 kHz ° -11.1 %
5.4.2.2 Adjacent Channel Selectivity D 60 dB min. 74.0 dB
Adjacent Channel Selectivity :
Varjance - - : ) ‘ )
Temperature -30°C W 48 dB min. 72,0 dB -
k +60°C M 48 dB min. 87.0 dB
. Humidity -50°C, 90% RH. AE 48 d8 min. 69.0 dB
5.4.2.3 Spurious Response Attenuation E 60 dB min. . 44,5 dB
. 5.4.2.4 Intermodulation Attenuation F 60, dB min. 61.0 dB
5.4.3 RECEIVER SQUELCH : .
5.4.3.1 ‘Threshold Squelch Sensitivity G 0.4 uV¥ or less 0.12 uv
Threshold Squelch Variance-
‘Voltage +10% M | 0.6 uVv or less 0.02 uv.
S =20% ) L. 0.6 u¥ or less 0.34 wv
i Temperature -30°C Y +6 dB max. above 0.4 uV -7.0 ds
, . ’ .~ +60°C Y +6 dR max. above 0.4 gV 0.0 d8
" Humidity 50°C, 90% RH AG +10 dB max. above 0.4 uv ~9.0 dB -
5.4.3.1  Tight Squelch Sensitivity . = 4.0 uv or less : 0.53 u¥
- Tight Squelch Variarnce - : : :
"~ Temperature -30°C X +6 dB max. above 4.0 uv- 2.0 dB
v Lo F#60°C X “+6 dB max. above 4.0 uv. -1.0 d8 ,
oA . Humidity 50°C, 90% RH - AF - 410 .dB max. above 4.0 uV’ ~=4.0 dB : »
5.4.3.2 - Squelch Block .~ = ° d 5 kHz min. - - Cll kHz ' :
5.2.3.2 Squelch Attack Time K- 150 ms.max. 45 ms . ¢ N
5.4.3., b

*.Requirement of NILEC)-

Squetch Release Time

ITEMNO. : .

RF POWER {Nominal):

TEST FREQUENCIES: T~
R-

2188

2.0 Watts
464,500 mHz
464,500 mHz

PERFORMANCE REQUIREMENT

250 ms. Fax,

65 ms

Standard was not met. See fburth'page'forvnotes andTCOﬁments.

“NeNo. test data was.obtained. ~Requirement was not met,

Ho evaluation was made.

n-No test data}wh; obtained.
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| FM TRANSCEIVER TEST DATA'(continued) . ITEM NO.: 2188
FM TRANSCEIVER TEST DATA (continued) ITEM NO.: 2188 g o - ’
' : ‘ RS TRANSCEIVER CHARACTERIS TIC PERFORMANCE REQUIREMENT
STIC ' ' L ‘ (400 512 mHz) ) REF.  DEC-'78 NILECJ-STD-0209.00 ~TEST RESULTS ~ NOTES
TRANSCEIVER CHARACTERISTIC ~ . PERFORMANCE REQUIREMENT S ~ - : , ; -
(400-512 mHz) REF.  DEC-'78 NILEGJ-STD-0209.00 TEST RESULTS NOTES S “ 5.5.2  TRANSMITTER AUDIO FREQUENCY - '
5.4.4  RECEIVER AUDIO FREQUENCY ‘ = _ B - 4 , ‘ .~ MODULATION
5.4.4.1  Audio Outpht Power (Speaker) M 500 mW min. ‘ 1300 mW ‘ ( ’f °-5.2.1 S?S{grifgﬂuem Harmonic BH 5% max. 2.9 %
Audio Output Power Variance - . e . L Temperature Stability ‘
Voltage +10% 0 -3 dB max. below 500 mi 1.0 dB . ' & : : -30°c  ° 'BQ 9% max. 3.6 %
. -20% 0 -3 dB max. below 500 mW ) 2.1 dB ) . ' \\ f . ’ ‘ +60°C ©BQ 9% max. 3.6 %
Temperature -30°C 1z -6 dB max. below 500 m -0.4 d8 . » 2 5,5.2.2° EM. Hum and Noise Level BI 40 dB min. attenuation 48.4 dB
+60°C 4 -6 dB max. below 500 mW 0.0 dB : a I . s b FM Hum and Noise Stability .
Humidity 50°C, 90% RH AH -3 dB max. below 500 md -0.7 d8 : g " Temperature ~30°C B0 34 dB min. attenuation 36.0 dB.
5.4.4.2 Audio Distortion (Speaker) P 10% max. at 500 mW L3572 o . R ‘ . +60°C 80 34 dB min. attenuation 35.2 dB
Temperature -30°C AB 18% max. at 500 mi 3.7 % I - , "7 humidity 50°C, 90% R BS 34 dB min. attenuation "37.0 dB
r60°C AB  18% max.:at 500 md 2.1% . Vibration ' BU 25 dB min. attenuation - 35.4 dB
Humidity 50°C, 90% RH AJ  18% max. at 500 mi 5.0 % e 5.5.2.3 - Audio Frequency Response ‘ ‘
5.4.4.3 .Audio Frequency Response _ : P © 300 Hz Co -10,5 dB (+1, -3 dB) . ~18.8 dB *
(Speaker) Q , ~ , . - : ' 500 Hz . =6.0 dB (+1, -3 dB) -8.2 d8 \
300 Hz +10.5 dB (-10, +2 dB) 3.0 dB v » . : 1000 Hz : 0 d8 0 d8 0.0 dB S
500 Hz _ +6.0 dB (-10, +2 dB) 3.4d8 o ' ‘ : - 2500 Hz +8.0 dB (+1, -3 dB) 6.8 dB
1000 Hz ; 0 d 0 d8 . 0.0 dB 3000: Hz +9.5 dB (+1, -4.6 dB). 6.4 dB -
2000 Hz -6.0 dB (-10, +2 d@B) -6.7 d8 ' ' | 5.5.2.4  Fréquency Deviation © BJ Limits: 4.5125 - 4,9875 kHz  4.70 kiz
. 13000 Hz -9.5 dB (-10, +2 dB) -11.8 dB : " 5.5.2.5-  Modulation Limiting
5.4.4.4 Audio Hum and Noise - . : : : T 300 Hz BJ <5 khHz ‘ 3.60 kHz
: Unsquelched ) 40 dB min, below 500 m¥ - 61.1 dB ‘ : : : . 500 Hz Y <5 kHz - : ' 4,35 kHz
Squelched | T 50 dB min. below 500 mH 100.0 d8 : g © 1000 Hz " BJ 45 kHz : 470 kHz
Audio Hum and Noise Variance - S oL - 2000 Hz - BJ SkHz co " 3.75 kHz'
Unsquelched o sec M 30 B : 0.1 ; ST 2500 Hz BJ <5 kHz 3.20 kHz
emperature - min. . : . B ' ) BJ 5-kHz 2.70 kHz
o +60°C AA 30 dB min. - 59.6 dB : o 3000 He R :
Humidity 50°C, 90% RH Al 30 d8 min. 57.8 @8 o H - .5.5.3 - TRANSMITTER ELECTROMAGNETIC
Squelched o , | » | : - . COMPATIBILITY
. Temperature -30°C. AR~ 40 dB min, - 94,0 dB : ‘ : , —_— '
+60°C AR 40 dB min. ' 100.0 d8 . : T | iated ious Emissions BK 43 dB min. attenuation 50.0 dB
Humidity 50°C, 90% RH Al 40 8 min. - o89.1d CEENE Send §B‘é&rmi -
2 o i 10 kHz Freq. Separation BL 30 dB min. attenuation 40.0 dB
5.5.1 TRANSMITTER RF CARRIER . , , o ’ . %20 kHz Freq. Separation BM 60 dB min. attenuation 65.0 d8
5.5.1.1 Carrier Output Power . ' 5 _ ‘ : o ’
“ Rated (nominal) : . ¢ 2.0 4 546 RNTENNA = .
- Measured . , .98 = ; . diati Ficieioy © -~ CA. - 50% min. : S 69.9 %
. Relation to Rated Output BA ~0.3, +1 dB of nominai -0.04 dB 5 >0 sgs;it‘}ggtx{gegggggon €B 1 dB max. 0.0 d8
Carrier Qutput Power Variance - o g - . ) ‘ | :
“Yoltage . +10% . BB 13 dB of nominal | ' 1.10 dB e . ‘
. - -10% " BB - 13 dB of nominal ' “-1.21 @B ;' o .7, . SATTERY {NI-CAD) - ‘ =
S ‘-20% BC -6, +3 dB of nominal ~2.80- dB e o 20 to 30°C DA 8 hrs. ‘ ~ 3hrs. 35 min.
Temperature -30°C © | BN +3’dB of nominal . =-0.37 dB ¥ : Service Life. _3058 * DB 2 hrs. o 1 hr. 20 min.
-+60°C » BN 13 dB of nominal -0.92 d oo ' i : e oo : +60°C - DC 7 hrs. . 3 hrs. 33 min. :
. Humidity 50°C, 90% RH BR +3 dB of nominal . " -0.65 dB : . o . ’ T e o .
"5.5,1.2 | Carrier Frequency Tolerance 8D 0.0005% .of nominal 0.00007 % : , VIR IR = L ) :
5.5.1.2 Carrier Frequency Stabﬂity - S g - . - o4 ' : :
’ Voltage _+15% BE 0.0005% of nominal 1. 0,00007 % ‘ ] i
©-15% » BE 0.0005% of mominal . -..~0.,00005 % ! i 3
Temperature -30°C . BB 0.0005% of nominal '~ -  0,00028 % . R
+60°C - BP 0.0005% of nominal - 0.00015 %: ' :
Humidity 50°C, 90% RH = BT 0.0005% of nominal ~ ... . 0,00028 % Lo o g SR L j
‘ ~ Yibration . BY - - 0.0005% of nominal R 0,00011 % @ S . Mo R e e ) _
5.5.1.3 AM Hum-and Noise Level | BF . 34 d8 min. attenuation =~ - . 77,5 dB : R v f C , A S o ‘ C
5.5.1.4 Carrier Attack Time " - BG 100 ms max. S 8ms oot B DR & . S o ‘ L 2188-3 ' R : > R
. ' o 2188-2 ' Y
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. - FM TRANSGEIVER TEST DATA (continued) ITEM NO.: 2192
20 TA
FM TRANSCEIVER TEST DA 9 g TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT
ITEN NO: glo Watts (25-50 mHz) REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
: (Nominal): . i
. €0, Inc. RF POWER -( .'7- 34.000 mHz
MANUFACTURER: REPCO, TEST FREQUENCIES: o , 5.4.4 RECEIVER AUDIO FREQUENCY
. 50 R- 34.525 miz :
MODEL NO.: RPX . . , ;
SERIAL NO.:. }jGC 79680 ' ’ L g 5.4.4.1 Audio Output Power {Speaker) M 500 mW min. 1021 mu
TYPE: : REQUIREMENT  NOTES 9 Audio OQutput Power-Variance -
VER CHARACTERISTIC £F DEERH%MS?EECJ—gTD-OZOQ.OO TEST RESULTS  NOT i Voltage +10% 0 -3 dB max. below 500 my 4.0 dg
TRANSCELVER Tt REF. - — oo - o -20% 0 . °-3 dB max. below 500 my 0.8 dB
(25-50 inHz} o : , ¢ Temperature ~30°C 7 -6 dB max. below 500 my 3.4 dB
: TY e ; _ +60°C z -6 dB max. below 500 my 3.8 dB
5.4.1 RECEIVER SENSITIVI ) S\G‘V"of‘ Yess 0.18 uv & Humidity 50°C, 909 RH AH -3 dB max. below 500 mW 2.3 dB
Sensitivity A 0. ! 0.19 uV N i 5.4.4.2 Audio Distortion (Speaker)  p 10% max. at 500 m 2.4 %
5.4.1 gmﬁg see;:sit'ivity Variance - B 0.7 uv or less 0'19 uv N 3 Temperature -30°C AB 18% max. at 500 mW 3.0 ¢
+10% . : ss : ' ' +60°C AB 18% max. at 500 mW 1.2 %
voltase  Toos B 0 Ul O e e 0.5 uY Sae Hunidity 50°C, 0% RH  AJ  18% max. at 200 my 1.5 3
erature -30°C U +6 dB max. above 0.5 uV 7.5 @B 5.4.4.3 Audfo Frequency Response
reme o xc +10 dB max. above 0.5 uV : : (Spegggr) Q 10.5 dB (-10, +2 4B) , A
. o % RH A Hz +10. -10, +2 d -2.7 d8 *
Humidity 50°C, 90 | i 500 H '
o z +6.0 dB (-10, +2 dB) 5.3 48
5.4.2 RECEIVER SELECTIVITY . 7.3 khHz " 2888 g; 2 G gg ( lg Sg dB} (7)8 gg
o K c 5 kHz min. | e T Tl
1dth 03 3000 Hz -9.5 dB (-10, +2 ¢B) -25.7 dB *
5.4.2.1 Usable BE'”":“'J1'dth Variance - .- below 5 kHz 54 f @ 5.4.4.4 Audio Hum and Noise -
Usable Bandw g v -20% max 62.0 % i , .
Temperature ~30°C v -20% max. below 5 kHz 42.0 % Unsquelched S 40 dB min. below 500 mW 90.8 dB 1
+60°C AD -20% max. below 5 kHz 83.2 dB i Squelched ’ o T 50 dB min. below 500 mi 90.8 d8
Humidit}}: 50°%»52$zc%?ﬁty D 60 dB min. 8 Agg;gugt{?heagd Noise Variance -
; anne L ; !
5.4.2.2 Qgﬂi‘é‘éﬁ ghanne'l Selectivity 73.0 4B Temperature -30°C AR 30 dB min. 90.8 dB
yariance - . W 48 dB min. 75.1 dB o ,r60°c AA 30 dB min. 90.8 d8
Temperature -30°C W 48 dB min. 75.1 dB Humidity 50°C, 90% RH Al 30 dB min. 90.8 dB
+60°C AE 48 dB min. >70.0 dB Squelched ’
Humidity 50°C, 90% RH e 70 dB min. 73.4 dB ] Temperature -30°C . AA 40 dB min. 90.8 dB
4,2.3 Spurjous Response Attenltl_'@g:‘“ = 70 dB min. +60°C AA 40 dB min. 90.8 dB ;
5.4.2. ion Attenuati Humidity 50°C, 90% RH Al 40 dB min. 90.8 dB
dulation 8 1.ty s .
5.4.2.4  Intermo |
IVER SQUELCH 50,05 uV 5.5.1  TRANSMITTER RF CARRIER
5.4.3 RECEIVE crivity G 0.3 uV or less : 2 e
3.1 Threshold Squelch Sen§1t1V1ty 0.05 uV 5.5.1.1 - Carrier Output Power
5.4.3. ~Threshold Squelch Variance 1 0.45 uV or less C0.05.4% Rated (nominal) 3.0 4
Voltage +10% 1~ 0.45 uV or less 0.30 uV -13.2°d8 Measured ‘ ) 5.2 W
. -20% Y +6 dB max. above Ofao v £10.1 dB . . 5 Relation to Rated Outgut BA -0.3, +1 dB of nominal 2.4 dB *
Temperature -30°C Y “+6 dB max. above O. v 12.0 dB Carrier Qutput Power Variance - . : ;
: +60;%% RH AG  +10 dB max. above 0.30 u 1 0.76 uv Y Voltage ©  +10% . 88 #3-dB of nominal 3.5 dB * A
idity 50°C, 90% R .0 uV or less L : -10% BB 13 dB of nominal 1.1 d8 ,
1 Tigmmsquenh Sensitivity H 3 0w 218.9 dB i -zozz,k BC -6, +3 dB of nominal 1.0 dp .
5.4.3. Tight Squelch Variance - X +6 dB max. above 3. v 8.7 dB 5 . Temperature -30°C BN ¥3 dB of nominal 1.3.d8 :
Temperature -30°% X +6 dB max. above 3-8 Y -7.3 d8 (& +60°C BN #3 dB of nominal 2.7 dp
+60%}) AF +10 dB max. above 3.0 u 5.3 kHz . Humidity 50°C, 90% RH BR £3 dB of nominal 1.2 dB ‘
Humidity 50°C,  90% RH 3 5 kHz min. 45 ms ) 5.5.1.2 Carrier Frequency Tolerance 8D 0.002% of nominal 0.00027 % :
5.4.3.2 squelch Block T; K 150 ms max. 18 ms 5.5.1,2 tarrier Frequency Stability, -
e Attack Time 250 ms max. 3 Voltage +15% BE 0.002% of nominal 0.00032 % :
5.4.3.3 Squelch Time L : ; P
. elch Release omments. ) -15% BE 0.002% of nominal 0.00059 % |
At W dard was not met. See fourth page for notes and ¢ . Temperature -30°C BP  0.002% of nominal 0.0014 %
. f£NILECJ Standard wa not met. - , . +60°C : BP 0:002% of nominal 0.00013 % C
) ,1*-Req‘,é”;i‘“§2€a°w%5 obtained. Reqm"?"“;'goﬁaf,as made. \)) : ~ : . Humidity 50°C, 90% RH BT 0.002% of nominal 0.00014 % g
N.‘NO test data was obtained. No evalu Vi & ’ Yibration . BY 0.002% of nominal : 0.00009 % :
n-Ho te . ‘ R 3 5.5.1.3 AM Hum and Noise Level BF 34 dB min. attenuation 56.5 dB
' 5.5.1.4 Carrier Attack Time BG: . 100 ms max. - - 15 ms
. 2192-1 "2192-2 3
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FM TRANSCEIVER TEST DATA (continued) ITEM NO.: 2192 _ . FM TRANSCEIVER TEST:DATA (continucd) :
TRANSCELVER CHARACTERISTIC PERFORMANCE REQUIREMENT , L ) - : o
(£5-50 mHz) : REF.  DEC-'78 NILECJ-STD-0209.00 TEST RtSULTS NOTES ' I NOTES AND COMMEMTS
, 5.5.2 TRANSMITTER AUDIO FREQUENCY .
MODULATION ) . . ) ITEM HO.: 2192
—_— i . : 1, Audio hum. and noise
5.5.2.1 Audio Frequency Harmonic : . instrumentat] measurement of -90.8 dB represent the measuring limit of the t
Distortion BH 5% max. 2519 : . 1on. The audio hum and noise was less than the measuring capab M
. Temperature Stability : {’ instrumentation. g capability of the test
‘ < =30°C BQ 9% max. 2.0 % 7
~+60°C BQ 9% max. _ 2.0% , l ‘Comments of manufacturer:
5.5.2.2 FM Hum and Noise iLevel Bl 40 dB min. attenuation 32.3 d8 * 3 "
FM Hum and Noise Stab1lity # A I ‘
Temperature -30°C 2 BO 34 dB min. attenuation 33.6 dB * . ow FrecuenCIBS dre deliberately attenuated tG improve
. , +60°C BO . 34 dB min. attenuation 33,5 d8 * rejectlon of CTCSS tone.
, Humidity 50°C, 90% RH BS 34 dB min. attenuation 36.6dB fé _
X Vibration BY 25 dB min, attenuation 30.9 dB : : # B Th ]
5.5.2.3 Audio Frequency Response i SN . : . ° e .mlc?oph(.)ne element provides the pre-emphasis in our
ggo Hz —12-(5) a8 H —g gB% 8-2 gB +B : audio circuit. A microphone simulator is reguired for
0 Hz -6.0 48 (+1, -3 dB .4 dB * g audio resr ' - s -
1000 Hz O d 0 d 0.0 dB . : g that th T-OT}SG Irleasurements. All unit data indicates
) 2500 Hz - +8.0 dB {+1, -3 dB) _ 0.0 dB * - 18t the unit will pass when measured with the simulator
3000 Hz & . 9.5 dB (+1, -4.6 dB) -0.4 d8 * : circuit.
5.5.2.4 " Frequency Deviation BJ Limits: 4.5125 - 4.9875 kHz 4,80 kHz
5.5.2.5  HModulation Limiting i
300 Hz BJ 5 kHz 4,52 kHz
500 Hz BJ 5 kHz 4.65 kHz 1
1000 Kz ’ BJ 5 khz 4,72 kHz 4
2500 Hz' 8J 5 kHz 4.90 kHz i
3000 Hz BJ 5 kHz 4,20 kHz %
. . . P o
5,5.3 ' TRANSMITTER ELECTROMAGNETIC o i
COMPATIBILTTY. o i
AT I . H
5.5.3.1 Radiated Spurious Emissivze ~BK 43 dB min. attenuation 53.0 dB 3
5.5.3.2 Sideband Spectrum - . : : ]
. . +10 kHz Freq. Separation - BL 25 dB min. attenuation 27.0 @B 8
: , +20 kHz Freq. Separation BM 50 dB min. attenuation . 60.0 d8 3
. > 21
L 5.6 . ANTENNA 1
5.6.1 Radiation Efficiency CA  N/A ) s N/A i rg
‘ Power Test Degradation CB 2 dB max. 0.0 dB ' "Mj‘ . =
5.7 BATTERY (NI-CAD) : , . -
Service Life: 20 to 30°C DA 8 hrs. e _2'hrs. 25 min, ! %
: -30°C DB 2 hrs. a 0 hrs. 55 min, :
+60°C ' nc 7 hrs. \,.;v/ . 3 hrs. 15 min. ; LB
5 g
4 ;
’ : 2192-3 o .
) 2192 -4
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MANUFACTURER:

LS P DA NS 0 B A N s [P

M TRANSCEIVER TEST DATA

REPCO, ‘Inc.

MODEL NO.: o TEK 10-8 . RF POMER (Nominal): "2.2 Watts
SERIAL NO.: ~ 118287 TEST FREQUENCIES: T~ 155.145 mHz
TYPE: Il R- -155.145 mHz
TRANSCEIVER CHARACTERISTIC ' PERFORMANCE REQUIREMENT :
. (150-174 mHz) ‘ . REF.  DEC-'78 NILECJ-STD-0205.00 TEST RESULTS  NOTES
. - *
5.4.1 RECEIVER SENSITIVITY
5.4,1 SINAD Sensitivity A 0.5 uV or less 0.20 uV i
SINAD Sensitivity Variance - . A
* Voltage +10% B 0.7 uV-or less 0.20 uv’ v
. +20% B 0.7 uV or less . 0.22.u¥ = *1
Temperature -30°C iu +6 dB max. above 0.5 uV -8.9 dB
+60°C iU +6 dB max. above 0,5 uV -6.4 dp
Hum1d1ty 50°C, 90% RH '\5:{\ AC ~ +10 dB max. above 0.5 yV -6.4 dB :
5.4:2 RECEIVER SELECTIVITY .
5.4.2.1 Usable Bandwidth - C 5 kHz min. © 6.8 kHz .
‘Usable Bandwidth Variance - - o
Temperature -30°C v -20% max. below 5 kHz - 8%
; . ' +60°C v -20% max. below 5 kiiz ' 22 %
o . Hum1d1ty 50°C, 90% RH AD -20% max. below § kHz 36 %
I 5.4.2.2 Adjacent Channel Selectivity D 70 dB min. . 1774.4 dB
i Adjacent Channel Selectivity .
" Variance --
Temperature ~30°C W 58 dB min. 73.1 dB
+60°C W - 58 dB min. 67.4 dB
: HUMTthy 50°C, 90% RH AE 58 dB min. '72.0 dB
5.4.2.3 Spurious Response Attenuation E 60 dB min. >60.0" dB
5.4.2.4 Intermodulation Attenuation F 60 dB min. 55.5 dB *
5.4.3 RECEIVER SQUELCH
5.4.3.1 Threshold Squelch Sensitivity G 0.4 uV or Tess 0.08 yv~’
Threshold Squelch Variance-
Voltage = +10% ‘1 0.6 uv¥ or less 0.08 uv.
‘ -20@_ I 0.6 uV¥ or Tess 0.10 uv
Temperature -30°¢C Ty . +6 dB max. above 0.4 uV -14.2 4B . .
+60°C Y +6 dB max. above 0.4 uV “=12.2 dB
Hum|d1ty 50°C, 90% RH AG +10 d8 max. above 0.4 uV -11.6 dB =y
5.4.3.1  Tight Squelch Sensitivity. ~ H -~ 4.0 uV or less 0.26 wv - K
Tight Squelch Variance - : ‘ -
Temperature -30°C X +6 dB max. above 4.0 uV . -21 4 dB
, . 4b0°C X +6 dB max, above 4.0 uv ° -22.8 dB
Humidity 50°C, 90% RH AF +10 dB max. above 4.0 yv -20.9 dB
5.4,3.2 Squelch BYock J 5 kHz min. o 5.0 kHz
5.4.3.3 Squeich Attack Time 2K 150 ms max. 60 ms
5.4.3.4 Squelch Release.Time L 250 ms max. 300 ms *

*-Requirement of NILECJ Standard was not met.
N-No test data was obtained,
n-No test data was obtained.

1

ITEM NO.. - 2195

i
I B e

No evaluation was

See fourth page for notes and-comments.
. Requirement was not met. .

made.
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M TRAN CETVER TEST DATA (contmued)
TRANSCEIVER CHARACTERISTIC

ITEM NO.: 2195°
PERFORMANCE REQUIREMENT

(150-174 mHz) i ’ REF. DEC-'78 NILECJ-STD-0209.00 TEST RESUL* NOTES
5.4:4 RECEIVER AUDIO FREQUENCY
5.4.4,1 Audio Output Power (Speaker) M 500 mW min. 753 W
Audio Output Power Variance -
"Voltage +10%° 0 -3 dB max. below 500 mW 3.5 dB
ot ~20% 0 -3 dB max. below 500 mW -2.0 dB
" Temperature -30°C z -6 dB max. below 500 mi 2.7 dB
T +60°C 4 .~6.dB max., below 500 mW 2.9 dB
o - Humidity 50°C, 90% RH " AH -3 dB max. below 500 mM 3.0 dB
5.4.4,2 - Audio Distortion (Speaker) P 10% max. at 500 mW 1.8 %
) o Temperature -30°C. . AB - .18% max. at 500" mu 3.7 %.
- +60°C © AB 18% max. at 500 ‘mW - 4,1.%
. : Humidity 50°C, 90% RH - AJ -18% max. at. 500 md 2.4 %
5.4.4.3" Audio Frequency, Response : ' T
(Speaker) . , . :
300 Hz +10.5 dB (-10, +2 dB) ‘8.1 dB
500 Hz . +6.0 dB/(-10; +2 dB)" 5.5 dB
1000 Hz- 0 d 0 d8 - 0.0 dB
2000 Hz -6.0 dB (-10, +2 dB) -8.2 dB.
. 3000 Hz . <9.5 dB ({-10, +2 dB) -16.0 dB
5.4.4.4 “Audio Hum and Noise - : : ) ‘
. Unsquelched S 40 dB min. below 500 mW 51.2 -dB
Squelched T 50 dB min. below 500 'mW 82.8 dB
Audio Hum and Noise Vamance - 3
Unsquelched »
Temperature -30°C AA 30 dB min. 51.7 dB
© +60°C - AR 30 dB min. 50.8 dB
Humidity 50°C, 90% RH Al 30 dB min. 52.2 dB
Squelched .
Temperatiyre -30°C AA 40 dB min, 77.7 dB
, : +60°C " AA 40 dB min. 66,2 dB
Humidity 50°C, 90% RH Al 40 dB min. 72.7 dB
5.5:1 TRANSMITTER RF'CARRIER‘
5.5.1.1 Carrier Qutput Power U
Rated {nominal) , 2.2 M
‘Measured . . : 2.4 W
Retation to Rated Output BA -0.3, +1 dB of nominal 0.38 dB
S Carrier Output Power- Variance - . : .
' Voltage +10% BB $3 dB of nominal 0.9 dB
< - -10% BB *¥3 dB of nominal -0.6 dB-
-20% - BC -6, +3°'dB of nominal ™ -1.7 d8
Temperature ~30°C BN 13 dB of nominal 0.2:dB
- +60°C " BN $3 dB of nominal 0.0 dB -
Humidity 50°C, 90% RH ~ 'BR 3 dB of nominal .0.2 dB
* Carrier Frequency Tolerance BD 0.0005% of nominaT 0,00001 %
Carrier Frequency Stability - ; . ) T
- Yoltage " +15% . BE 0.0005% of nominal 0.00002 %
© -15% BE 0.0005% of nominal 0,00002 %
- Temperature -30°C . . BP 0.0005% of nominal 0.00027 %
» +60°C .. " BP 0.0005% of nominal 0.00027 %
Himidity 50°C, 90% RH BT 0.0005% of nominal 0.00045 %, :
Vibration - BY - 0.0005% of nominal 0.00053 % *2
AM Hum and Nofse Level BF - 34 dB min. -attenuation 69.4 dB
Carrier Attack Time BG 100 .ms max. 12 ms
2195-2
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FM TRANSCEIVER TEST DATA (continued) C ITEM NO.: 2195 ‘ BIVER, TEST DATA (continued} ~ -
* TRANSCEIVER CHARACTERISTIC ; PERFORMANCE REQUIREMENT ’ : : NOTES AND COMMENTS
' {150-174 mHz) o ~: REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS - 'NOTES )
5.5.2  TRANSMITTER AUDIO FREQUENCY 5 _ ITEM NO.: 2195 ,
V TDTLATION A ‘ , = L. ghe 1t€an_s¢§jver would not 'produce the required 500mH output at -20% of nominal voltage.
< 5.5.2.1 ‘Audio Frequency Harmonic . S L ' : = . Lo . esults in 1cat¢id are fo{r -10% reduction of nominal voltage. :
. ‘Distortion ' © . BH . 5% max. 6.0 % * : 2. The transceiv cens s : . . .
“Temperature Stability . | th: ;:gfxsngc;;v\e‘airb:aatsiov::thm the compliance rgqu1rement at 10-30 Hz vibration but not during
-30°C .~ BQ~ 9% max. 7.2 % N : . ' :
‘ +60°C BQ 9% max, ‘ 22.0 % * , : - T3 . ; i1 N o . .
5.5.2.2 FM Hum-and Noise Level Bl 40 dB min. attenuation 36.4 dB . ‘ _ . _ Zr;ii_cgr;rg’ci;\getv; faﬂed to operate dumng. the - radiated spurious emissions and antenna .
FM Hum and Noise Stability ) ST _ . : : o : o
- Temperature -30°C BO 34 dB min. attenuation 32.0 dB : ) . 0o .. : . . . :
' per: Ure Ts0eC | 50 34 d8 min. attenuation 33.3 db N o 4. gzecggggsfee;ver did not produce pne-ha]f of nominal power at -30°C or +60°C. No test could
Humidity 50°C, 90% RH BS 34 dB min. attenuation 36.7 dB . . U ! . . : :
Vibration -~ > - BU 25 dB min. attenuation 26.4. dB : ‘
5.5.2.3 Audio Frequency Response ' . o > . 1t
300 Hz - ‘ -10.5 dB (+1, -3 dB) 10.1°dB * 2
500 Hz - -6.0 dB (+1, =3 dB) -5.8..dB ' . ' ’ A
1000 Hz 0 dB 0 dB° 0.0 dB
2500 Hz - +8.0 dB. (+1, -3 dB) 9.0 dB !
; "3000 Hz . +9.5 dB (+1, -4.6 dB) 8.8 Y
5.5.2.4 Frequency Deviation BJ . Limits: 4.5125 - 4,9875 kHz 5.3 kHz *
5.5.2.5 Modulation Limiting - .
' 300 Hz BJ - <5 kHz 4.70 kHz
500 Hz . BJ <5 kHz 4.90 kHz
1000 Hz BJ <5 kHz 4,75 kHz
2500 Hz ’ BJ £5 kHz 5.00 kHz
3000 Hz BJ <5 kHz: - 4.30 kHz
5.5.3 TRANSMITTER ELECTROMAGNETIC '
- COMPATIBILITY ] i
5.5.3.1-  Radiated Spurious Emissions BK = 43 dB min. attenuation . o 3 » : b
5.5.3.2 Sideband Spectrum - ) . . S ‘ ' A
%10 kHz Freg. Separation. "BL . 30 dB min. attenuation 31 dB
20 kHz Freq. Separation BM 60 dB min. attenuation =~ 60 dB
5.6 ANTENNA ' o ' '
5.6.1 Radiation Efficiency CA  20% min. . B 3 ‘, , \ b
. Power Test Degradation cB 1 dB max. - ’ 0,0 dg ) 2
5.7 ° BATTERY (NI-=CAD) . : ‘ R ceE
Service Life: 20 to 30°C DA 8 hrs. ' 7 hrs. 0 min.
-30°C DB 2 hrs. » N % b
+60°C DC 7 hrs. N 4 B
L
N\ - . 1
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FM TRANSCEIVER TEST DATA

'MANUFACTURER: REPCO

MODEL NO.. RPX 450
SERIAL NO. HGC 79785
TYPE: III

TRANSCEIVER CHARACTERISTIC

" ITEM NO.:
RF POHWER (Nom1na1)
TEST FREQUENCIES T-
R-

PERFORMANCE REQUIREMENT

2198-

2.0 . Watts
484.00 mHz
487.00 mHz

(400-512 mHz) REF.
" 5.4.1  RECEIVER SENSITIVITY '

>

5.4.1 SINAD Sensitivity
SINAD Sensitivity Var1ance -
Voltage +10%
~20%
Temperature -30°C
+60°C
Humidity 50°C, 90% RH

o ocoo

5.4.2 RECEIVER SELECTIVITY -

0.5 uV or less

0.7 u¥ or Tess
0.7 uV or less
+6 dB max. above 0.5 uV
+6 dB max. above 0.5 uV

C +10 dB max. above 0.5 uV

5.4.2.1 Usable Bandwidth c 5 kHz min.
Usable Bandwidth Variance -
Temperature -30°C v -20% max. below § kHz
+60°C ) -20% max. below 5 kHz
Humidity 50°C, 90% RH AD ~20% max. below 5 kHz
5.4.2.2 Adjacent Channel Setectivity D. 60 dB min.
: Adjacent Channel SeTect1v1ty
Variance -
Temperature -30°C W 48 dB min.
. +60°C W 48 dB min.
Humidity 50°C, 90% RH AE 48 ‘dB min.
5.4.2.3 Spurious Response Attenuation E 60 dB min.
5.4.2.4 Intermodulation Attenuation °F 60 dB min.
5.4.3  RECEIVER SQUELCH
5.4.3.1 Threshold Squelch Sensitivity G - 0.4 uV or less
Threshold Squelch Variance- = ; «
Voltage +10% 1 0.6. uV or less
g -20% s 0.6 uV or less
Temperature -30°C Y +6 dB max. above 0.4 uV
+60°C Y +6 dB max. above 0.4 uV- -
Humidity 50°C, 90% RH AG +10 dB max. above 0.4 uV
5.4.3.1 Tight Squelch Sensitivity H 4.0 uY or less
Tight Squelch Variance -
Temperature -30°C <X +6 dB max. above 4.0 uV
+60°C X +6 dB max. above 4.0 uV
. Humidity 50°C, 90% RH AF +10 dB max. above 4.0 uV
5.4.3.2 Squelch Block J 5 kHz min. .
5.4.3.3 Squelch Attack Time K 150 ms max.
5.4.3.4 Squelch ReTease T1me L 250 ms max.

o test data was cbtained.
o test data was obtained. No evaluation

*e
N-
n-

4
4
-Requirement of NILECJ Standard was not met.
N
=N

a

was made,

2198-1

DEC-'78 NILECJ-STH-0209.00 TEST RESULTS NOTES A
£3

0.18 uv

0.18 uv
0,18 uv
-6.7 dB
-=-8,0 dB
-8.0 d8

kHz

a 323 2R

62.6 dB
73.8 dB

- 74,0 dB

>60.0 dB
61.5 dB

0.07 uv

0.10 uv
0,08 uv
-11.2 dB
-15,1 dB
-12.4 .dB
0.32 uv

-22.2 dB

-20.0 dB

-20.4 dB
4,7 kHz *
55 ms ’

68 ms

See fourth page for notes and comments. . -
Requirement was not met. .

)
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FM TRANSCEIVER TEST DATA (continued)

.TRANSCEIVER CHARACTERISTIC'

{400-512 mHz) , " REF.

ITEM NO.: 2198
PERFORMANCE REQUIREMENT

NOTES *

5‘4‘4, RECEIVER AUDIO FREQUENCY

5.4.4.1  Audio Output Power (Speaker) M
: Audio Output Power Variance -
Voltage +10% 0
a -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
o Humidity 50°C, 90% RH Ad
5.4.4.3 Audio Frequency Response
(Speaker)
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 Al
Squelched
Temperature -30°C AA
+60°C AA
Humidity 50°C, 90% RH Al

5.5.1 - TRANSMITTER RF CARRIER

5,5.1,1 Carrier Output Power
Rated (nominal)
Measured N
Relation to,Rated Qutput BA
Carrier Output Power Variance -
Yoltage +10% B8
” - -10% BB
o -20% BC
" Temperature -30°C BN
s +60°C BN
' Humidity 50°C, 90% RH BR
5.56.1,2 Carrier Frequency Tolerance = BD
5.5.,1.2 Carrier Frequency Stability ~
Voltage -~ +15%
o -15% . BE
Temperature -30°C : BP
+60°C BP
. Humidity 50°C, 90% RH BT
v Vibration BV
5.5.1.3 " AM Hum and Noise Level BF
5.5.1.4

Carrjer Attack ije BG

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

500 mH min. ' 960 mH

-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

HEMOWWN OW
.
POIOONANO O
[=1
[==]

~18% max. at 500 mW 8 %
18% max. at 500 md 5%
18% max. at 500 mW A4 %
+10,5 dB (-10; +2 dB) 0.7 dB
+6,0 dB (-10, +2 dB) 6.5 dB
0 dB 0. .d8 . 0.0 dB
-6.0 dB (-10, +2 dB) -9.7 dB
~9.5 .dB (-10, +2 dB) -13.3 dB
40 dB min. below 500 mW 90.8 dB
50 dB min. below 500 m{ 90.8 dB
30 dB min. 84.8 dB .
30 dB min. 90.8 dB
30 dB min. - 90.8 dB
40 dB min. 84.8 dB
40 dB min. 90.1 dB
40 dB min. . 90,8 dB
2.0 W
‘ » 2.12 W
-0.3, +1 dB of nominal 0.25 dB
13 dB of nominal 1.0 dB
3. dB of nominal -0.8 dB
-6, +3 dB of nominal “ -1.6 dB
%3 dB of nominal -0.1.dB
3 dB of nominal -0.1 dB
13 dB of nominal -1.8 dB
0.0005% of nominal . 0.00001 2
0.0005% of nominal . 0.00002 %
0.0005% of nominal -0.00002 %
0.0005% of nominal -0.00023 %
:0.0005% of nominal -0,00033 %
0.0005% of nominal -0.00048 %
0,0005% of nominal -0.00013 %
34 dB min. attenuation 70.1 dB
ms

100 ms max. 12
2198-2 ‘
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i ITEM NO.: 2198 !
FM TRANSCEIVER TEST DATA (continued) FM TRANSCEIVER TEST DATA (continued)
TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT )
{400-512 nHz) REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS = NOTES NOTES AND COMMENTS
5.5.2 TRANSMITTER AUDIO FREQUENCY .
. MODULATION [TEM NO.: 2198
' ] 1. MNo test was conducted. The battery did not d -h i
5.5.2.1 Audio Freguency Harmonic cor . ary not produce one-half of rated audio output power of
Distortion BH 5% max. 3.8 % the transceiver at -30°C.
Temperature Stability
-30°C BQ 9% max. 3.0% Comments of manufacturer:
+60°C BQ 9% max. : 3.4 %
5.5.2.2. FM Hum and Noise Level BI 40 dB min. attenuation 40,0 dB N . . .
FM Hum and Noise Stability A, The microphone element provides the pre-emphasis in our
Temperature -30°C BO 32 dB min. attenuation 30.4 dB * audio circuit. A microphone simulator is required for
+60°C BO 34 dB8 min. attenuation 28.5 dB * B 3 i i i
Humidity 50°C, 90% RH BS 34 dB min, attenuation 30.1 &8+ & . audio response measurements. All unit data indicates
Vibration BU 25 dB min. attenuation 27.9 dB ‘ : that the unit will pass when measured with the simulator
5.5.2.3 Audio Frequency Response A o circult.
300 Hz -10.5 dB (+1, -3 dB) 0.2 dB :
500 Hz -6.0 dB (+1, -3 dB) 0.3 dB k
1000 Hz 0 dB 0 dB 0.0..dB
2500 Hz +8.0 dB (+1, -3 dB) -1.0 d8 a
3000 Hz +9.5 dB (+1, -4.6 dB) -1.6" dB :
5.5.2.4 Frequency Deviation B8J Limits: 4.5125 - 4.9875 kHz 4,67 kHz 7
5.5.2.5 Modulation Limiting B
300 Hz BJ <5 kHz 4,59 kHz (( A
500 Hz BJe 5 kHz 4,62 kHz -
1000 Hz BJ <5 kHz 4.67 kHz :
2500 Hz BJ £5 kHz 4,60 kHz . -
3000 Hz BJ <5 kHz 3.95 kHz 5
5.5.3 TRANSMITTER ELECTROMAGNETIC }
COMPATIBILITY
5.5.3.1 "Radiated Spurious Emissions BX 43 dB min. attenuation 51.0 dB b N
5.5.3.2 Sideband Spectrum - ) 3 “
10 kHz Freq. Separation BL 30 dB min. attenuation -24.,0 dB s
20 kHz Freq. Separation BM 60 dB min. attenuation -60.0° d8
5.6 ANTENNA
5.6.1 Radiation Efficiency CA 50% min. 13.8 %
Power Test Degradation C8 1 dB max. 0 dB
5.7 BATTERY (NI-CAD}
* Service Life: 20 to 30°C DA 8 hrs. 4 hrs. 2 rin.
-30°C DB 2 hrs. N
+60°C oc 7 hrs. 0 hrs, 50 miu.
4
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. MANUFACTURER: REPCO, Inc.
MODEL NO.: RPX 150
SERIAL NO.: HGC 79679
TYPE: 11

TRANSCEIVER CHARACTERISTIC .
(150-174 mHz)

5.4.1 RECEIVER SENSITIVITY
5.4.1 SINAD Sensitivity

SINAD Sensitivity Variance -

Voltage +10%
-20%

Temperature -30°C
+60°C

Humidity 50°C, 90% RH

- 5.4.2  RECEIVER SELECTIVITY

Usable Bandwidth

FM TRANSCEIVER TEST DATA

ITEM NO.: :

RF POWER (Nominal):

TEST FREQUENCIES: T-
. Iy

PERFORMANCE REQUIREMENT

2201

3.0 Wat
157.000 mHz
155.815 mHz

REF.  DEC-'78 NILECJ-STD-0209.00 - TEST RESULTS

ts

0.5 uV or 1éss

0.7 uV or less

0.7 uV. or less .

+6 dB max. above 0.5 uV

+6 dB max. above 0.5 uV
C +10 dB max. above 0.5 uV

po g N el v~ - | >

5.4.2.1 € 5 kHz min.
Usable Bandwidth Variance -
Temperature -30°C v ~20% max. below 5 kHz
+60°C ) ~-20% max. below 5 kHz
Humidity 50°C, 90% RH AD - +-20% max. below 5 kHz
5.4.2.2 Adjacent Channel Selectivity D 70 dB min. :
. Adjacent Channel Selectivity
Variance -
Tenperature -30°C W 58 dB min.
o +60°C W 58 dB min.
Humidity 50°C, 90% RH AE 58 d8 min.
5.4.2.3 Spurious Response Attenuation E 60 dB min.
5.4,2.4 Intermodulation Attenuation F 60 d8 min. *
5.4.3 RECEIVER SQUELCH
5.4.3.1 Threshold Sguelch Sensitivity G 0.4 uV or less
, Threshold Squelch Variance- "
‘Yoltage +10% 1 0.6 uY or less
' -20% I "0.6 uV or less
Temperature -30°C Y +6 dB max. above 0.4 uV
+60°C Y _+6_dB max. above 0.4 uV ~
. .~ Humidity 50°C, 90% RH AG +10 dB max. above 0.4 uV
5.4,3.1 Tignt Squelch Sensitivity H 4.0 u¥ or less
Tight Squelch Variance -
Tempcrature -30°C X +6 dB max. above 4.0 uV
- +60°C X +6 dB max. above 4,0 u¥
Humidity 50°C, 90% RH AF +10 dB max. above 4.0 u¥
5.4.3.2 Squelch Block : J . 5 kHz min.
5.4.3.3 Squelch Attack Time K 150 ms max.
5.4.3.4  Squelch Release Time L 250 ms max.

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

2]

2201-1

0,18 uvV

0.18 uv
0.18 uv
-8.4 dB
~7.1 dB
-7.5 dB

7.7 kHz
52,0
30.0 %

40.0 %
86.8 dB

76,6 dB
84.0 dB
83.4 dB
>60.0 dB
71.1 dB

W

© 0,09 uV

0.08 uv
0.16 uv
-13.4 dB.
-12.2"dg

2

0.50 uv
-21.9 dB

-15.4 dB

N
5.25 kHz
55 ms
. 63 ms

notes and comments. o

NOTES
*

*1

*1
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FM TRANSCEIVER TEST DATA (continued)

TRANSCEIVER CHARACTERISTIC
(150-174 mHz)

5.4.4 RECEIVER AUDIO FREQUENCY

5.4.4.1

Voltage +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 -
Unsquelched
Squelched

5.4.4.2

5.4.4.3

5.4.4.4

ITEM NO.: 2201
PERFORMANCE REQUIREMENT

Audio Output Power (Speaker)
Audio Qutput Power Variance -

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

5.5.1 TRANSMITTER RF CARRIER

5.5.1.1 Carrier OQutput Power
Rated (nominal)
Measured

Relation to Rated Output

Carrier Qutput Power Variance

Yoltage +10%
-10%
~20%
Temperature ~30°C
+60°C
Humidity 50°C, 90% RH
.g Carrier Frequency Tolerance

Vel tage +15%
T -15%
Temperature -30°C
- +60°C
Humidity 50°C, 90% RH
Yibration .
AM Hum and Noise Level
Carrier Attack Time

—
. e
oW

Carrier Frequency Stability -

,2201-2

REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES
M 500 mW min. 1042 mH
0 -3 dB max. below 500 mW 4,2 dB
0 -3 dB max. below 500 mW 1.0 d8
7 -6 dB max. below 500 mW 3.2 d8
z -6 dB8 max. below 500 mi 3.7 dB
AH -3 dB max. below 500 m4 3.2 dB
p 10% max. at 500 mW 1.7 %
AB ©18% max. at 500 mW 1.8 %
AB 18% max. at 500 mW 2.4 % .
AJ 18% max. at 500 mW 2.1 %
Q
+10.5 dB (-10, +2 dB) -1.8 dB * A
+6.0 dB (-10, +2 dB) 5.6 dB
0 dB 0 dB. 0.0 dB
-6.0 dB (~10, +2 dB) -8.3 dB
-9.5 dB (-10, +2 dB) -14.8 dB
S 40 d8 min. below 500 mW 90.8 dB
T 50 dB min. below 500 mi 90.8 dB
AA 30 dB min. 73.6 dB
AA 30 dB min. 90.8 dB
Al 30 dB min. 90.8 dB
AA 40 dB min. 73.6" dB
AA 40 dB min. 90.8 dB
Al 40 dB min. 1.7 dB *
3.0 4 :
1.27 ¥
BA -0.3, +1 dB8 of nominal -3,73 dB *
BB 13 dB of nominal -3.0 dB
BB *3 dB of nominal -4.8 d8 * = !
BC -6, +3 dB of nominal -5.7 @8 * R
BN 13 dB of nominal -3.6 d8 | * i e
BN *3 B of nominal - -3.8d8  * Lo
BR +3 dB of nominal -3.8 d8 * : '
BD 0.0005% of nominal 0.00014 % '
BE 0.0005% of nominal 0.C0010 % j
BE 0.0005% of nominal 0.00030 % i
Y 0.0005% pf nominal 0.00018 % l
BP 0.0005% of nominal 0.00019 % 3
BT 0.0005% of nominal 0.00029 % i
BV 0.0005% of nominal 0.00021 % i
BF 34 dB min. attenuation 45.6 dB e
BG 100 ms max. 12 ms =
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FM TRANSCEIYER TEST DATA {continued) ITEM NO.: 2201 FM TRANSCEIVER TEST DATA (continued)
TRANSCETVER CHARACTERISTIC o PERFORMANGE REQUIREMENT NOTES AND COMMENTS
(150-174 mHz) REF. ~ DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
5.5.2 TRANSMITTER AUDIC FREQUENCY : . ITEM NO.: 2201
MODULATION ! . i Lo N
3 —_— ‘ o : . No test data was.obtained. The transceiver produced no sguelch under 50°C temperature and
5.5.2.1 Audio Frequency Harmonic ) 90% relative humidity conditions. )
Distortion BH 5% max. 3.2 %
, Temperature Stability Comments of manufacturer:
-30°C BQ 9% max. 1.5% v
+60°C BQ 9% max. 1.5 % : S il ! . . .
5.5.2.2 FM Hum and Noise Level BI 40 dB min. attenuation 38.4 dB * o - A, Low frecuencies are deliberately attenuated to improve
FM Hum and Noise Stability ‘ rejection of CTCSS tones. '
Temperature -30°C BO 34 dB min. attenuation 37.9 dB ‘
+60°C BO 34 dB min. attenuation 39.2 dB g v . ; o, ; ] .
Humidity 50°C, 90% RH  BS 34 dB min. attenuation 40.8 d8 . B. The microrhone element provides the pre-smphasis in
Vibration © BU 25 dB min. attenuation 31.2 d8 ‘ » our audio circuit. A microphone simulator is required
5:5.2.3 Audio Fgggusrzrcy Response 105 a (;1 -3 d8) 0.1 d for audio response measurements. All unit data indicates
500 Hz 6.0 dB (+1. -3 d8) 0.2 8 * that the unit will pass when measured with the simulator
1000 Hz @B 0 dB 0.0 d8 circuit. ‘
2500 Hz +8.0. dB (+1, -3 dB) 0.5 d8 -
3000 Hz . +9.5 dB (+1, -4.6 dB) 0.1 d8 * Ve
5.5.2.4 Frequency Deviation BJ  Limits: 4.5125 - 4.9875 kHz 5.4 kHz * V/
5.5.2.5 Modulation Limiting ‘ i - ‘
300 Hz BJ <5 khz 4.85 kHz. . ) { 8§ i
500 Hz BJ <5 KkHz 5.30 kKHz ~ * N
1000 Hz BJ <5 kHz 5.40 kHz * el
2500 Hz . BJ <5 kHz 5.50 kHz  *
3000 Hz : BJ £5 kHz 4,35 kHz *
5.5.3 TRANSMITTER ELECTROMAGNETIC .
COMPATIBILITY . y -
5.5.3.1 Radiated Spurious Emissions  BK 43 'dB min. attenuation ) 63.0 dB i : ' 4
5.5.3.2 Sideband Spectrum - o : -
%10 kHz Freg. Separation  BL 30 dB min. attenuation 26,0 d8 - * ‘ . ) .
120 kHz Freq. Separation BM 60 dB8 min, attenuation 56.0 dB * ' ' '
) & §:\;:~ 7 . R
5.6 ANTENNA
5.6.1 Radiation Efficiency CA 20% min. 59 % : ) . .
Powgr Test. Degradation 8 .1 dB max. 0.0d8 - . T _ : ; -
5,7 BATTERY (NI-CAD) .
. i
Service Life: 20 to 30°C DA 8 hrs. 8 hrs. 25 fiin. : T oH ,
-30°C DB 2 hrs. 3 hrs( /b 0 min, ¢
+60°C bC . 7 hrs. = 4 hrs?% 30 min.
N Q [ P " 3 £ . P
. 2201-3 : £ i A ; 2201-4
I i
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FM TRANSCEIVER TEST DATA
MANUFACTURER: Wilson Electronics Corp. SE ITEM NO.: - 2205 o
MODEL NO.: HH-400-C4 i \xdwdaﬂ“ RF POWER (Ncm1na1) .0 Watts
SERIAL NO.: C-13880 § . TEST FREQUENCIES: T-- 151,625 mHz
TYPE: - 11 . ! R- 151.625 mHz
. )
TRANSCEIVER CHARACTERISTIC . F PERFORMANCE REQUIREMENT . :
(150-174 mHz) . “REF. DEC-'78 NILECJ—STD—0209 00 TEST RESULTS NOIES
5.4.1 . RECEIVER SENSITIVITY - S
5.4.1-.- ° . SINAD Sensitivity A 0.5 uV or less 0.22 uv
SINAD Sensitivity Variance - : - . :
Voltage +10% ' B 0.7 uVior less 0.19 uVv
' . . =20% . B 0.7 uV-or less 0.40 uv
i Temperature -30°C U +6 dB max. above 0.5.uV - <5.7 dB
= ' . +60°C i +6 dB max. above 0.5 uV- ~-5.4 dB
: Humidity 50°C, 90% RH AC +10 dB max. ab‘ove’ 0.5 uV ..-6.7 dB
5.4.2  RECEIVER SELECTIVITY _ .
5.4.2.1 Usable Bandwidth c 5.kHz min. : ) 6.5 kHz |
Usable Bandwidth Variance - R
Temperature -30°C v -20% max. below 5 kHz 44.0 %
+60°C ) -20% max.’below 5 kHz 10.0 %
Huriidity 50°C, 90% RH AD -20% max. below 5 kHz 20.0 %
5.4.2,2 Lo dtent Channel Selectivity D 70 dB min. 77.7 dB
Adjacent Channel Selectivity
Variance - .
Temperature -30°C ¥ 58 dB min. s, 73.3 dB
- +60°C ‘ W 58 dB min. - o 75.4 d8
.Humidity 50°C, 90% RH AE 58 dB min. ‘ ; 77.8 dB ]
5.4.2.3 Spurious. Response Attenuation E 60 .dB min. 44,5 dB . *
5.4.2.4 Intermodulation Attenuatwn F 60 dB min. 62.6 dB
5.4,3. RECEIVER SQUELCH .
5.4.3.1 Threshold Squelch Sensitivity G 0.4 uV or less 0.08 uv
Threshold Squelch Variance- 4 s
Voltage +10% 1 0.6 uV or less =~ 0.09 uv
©-20% 1 0.6 uV-or less . : 0.26 uv
Temperature’ -30°C Y +6 dB max. above 0.4 uV -2.2 dB
- +60°C, Y +6 dB max. above 0.4 -uV -5.2 dB
: _ Humidity -50°C, 90% RH AG~  +10 dB max. above 0.4 uV . -10.1 dB
5.4.3.1 Tight Squelch Sensitivity H 4.0 uV or Tess 0.39 uy
- Tight Squelch Variance - . )
' Temperature -30°C X +6 dB max. above 4.0 uV -17.6-d8 - -
+60°C- X +6 dB max. above 4.0 uV -18.4 dB
Humidity 50°C, 90% RH AF +10 dB max. above 4.0 uV -19.2 dB
5.4.3.2 Squelch Block J -5 kHz min. : 7.2 kHz -
5.4.3.3 . Squelch Attack Time K- 150 ms max. § 52 ms .
5.4.3.4 Squelch Release Time L 250 ms max.- Coe . 400 ms *

*-Requirement of NILECJ Standard was not met.
N-No test data was obtained.
n-No test data was obtained.

e

.

AN 3

See fourth page for notes and comments.

Requirement was not met,
No evaluation was made.
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M TRANSCEIVER TEST DATA (cqnt'inued)

ITEM NO.: 2205
TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT
: {150-174 nHz) < -REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
5.4.4  RECEIVER AUDI0Q FREQUENCY
5.4,4,1 Audio Output Power (Speaker) . 500 mW min. 661 mW
Audio Output Power Variance - :
Vol tage +10% 0 -3 dB max. below 500 mW . 2.2 dB
-20% 0" -3 dB max. below 500 mW - -1.1 dB
. Temperature -30°C 1z -6 dB max. below 500 mW 1.6 dB
+60°C Z° -6 dB max. below 500 mW 1.8 dB
“Humidity 50°C, 90% RH AH -3 dB max. below 500 my 1.8 dB
5.4.4.2 Audio Distortion (Speaker) P 10% max. at 500 mW : . 16.5 3. *
Temperature -30°C " AB 18% max, at 500 mW . 9.7 % -
- +60°C ‘AB 18% max. at 500 mW 14,0 %
o Humd1ty 50°C, 90% RH AJ - 18% max. at 500 mW 12.0 %
5.4.4.3 Audio Frequency Response o ~ o
- - (speaker) © - qQ -
» 300 Hz +10.5 dB (-10, 42 dB) . 6.5dB
500 Hz +6.0 dB (-10, +2:, dB) -0.2 4B
1000 Hz L 0 B 0 dp . 0.0 dB
2000 Hz - -6.0 dB (-10, +2 dB) 15.2 dB *
. 3000 Hz -9.5 dB (-1G, +2 dB) 25.3 dB *
5.4.4.4 Audio Hum and Noise -
Unsquelched S 40 dB min. below 500 mW 74.0 dB
Squelched T 50 dB min. below 500 mM 76.5 dB
Audio Hum and Noise Variance -
Unsquelched
Temperature -30°C . AA 30 dB min. 70.5 dB
+60°C AA 30 dB min. 75.1 dB
Humidity 50°C, 90% RH Al 30 dB min, 74.4 -dB
Squelched . .
Temperature -30°C - AA 40 dB min, 71.5 dB
+60°C AA 40 dB min. 75.1. d8 .
~ Humidity 50°C, 90% RH Al 40 dB min. 74.9 4B
5.5.1 TRANSMITTER RF CARRIER
'5.5.1.1 Carrier Output Fower
Rated (nominal) - 4,0 W
Measured : - 3,06 W
Relation. to' Rated Output  BA ~0.3, +1 dB of nominal = -1,16 dB *
Carrier. Qutput Power Variance - N ~ :
Voltage = " +10% : BB . £3 dB of nominal -0.2 d8
‘ . -10% © BB 13 dB of nominal <1.6 dB
-20% . BC -6, +3 dB of nominal -2.4 dB
Temperature -30°C BN 43 dB of nominal "~ 0.4 dB
+60°C ; BN 13 dB of nominal -1.6 dB
: Hum1d’it_y 50°C, 90% RH BR 13 dB of nominal = -1.4 dB-
5.5.1.2 Carrier Frequency Tolerance = 3D 0.0005% of nominal -0.00003 %
s 5.5,1.2 . Carrfer Freguency Stability - T, ) :
: Vol tage +15% BE 0.0005% of nominal -0.00002 %
. -15% BE 0.0005% -of nominal -0.00003 %
' Temperature -30°C BP~  .0.0005% of nominai -0.00090 % *
; +60°C BP 6.0005% of nominal -0.00026 %
Hum1d1ty 50°C, 90% RH BT 0,0005% of nominal -0.00030 %
Vibration BV 0.0005% of nominal -0,00007 % -
5.5.1.3 AM Hum and Noise Level. BF 34 dB min. attenuation 71.6 dB
5.5.1.4 Carrier Attack Time ’ BG 100 ms max. - . .3 ms
B 2205-2
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7 , 7 FM TRANSCEIVER TEST DATA ,
M TRANSCEIVER TEST DATA (continued) (o T B * MODEL NG, e OIS Core- O POIER (lomtnat): 80 yates
: RISTIC PERFORMANCE REQUIREMENT Cer o - SERIAL NO.:  (-13524 . TEST FREQUENCIES: T- 151,625 mHz
T R SHARACTERISTIE REF. ~ DEC-'78 NILEGJ-STD-0709.00 TEST RESULTS '~ NOTES Hee, I | - ‘ Re 151.625 mii-
v : ' - QUENCY TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT
5:5.2 TRANSMITIER AUDIO FREQ (150-174 mHz) REF. ~ DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  KOTES
5.5.2,1. Audio Frequency Harmonic S 2% 5.4.1  RECEIVER SENSITIVITY
Distortion ‘ . . _ A .
: jlit L g 5.4.1 SINAD Sensitivity A 0.5 uV or less -0.18 uv
Tenperatire %SE& hd BQ 9% max. 2(; 2 - SINAD Sensitivity Variance - ’
° B 9% max. S . v Yoltage +10% B 0.7 u¥ or Jess 0.17 uv
5.2.2 . FM Hup and Nois;GEe\C:el B? 40 dB min. attenuation - 39.3d8 . * ‘ -20% B 0.7 uV or less 0.21 wy %1
5.5.2. F}w Hum and Noise :Stability Temperature . -30°C U +6 dB max. above 0.5 yv -2.4 dB ;
30°C BO 34 dB min. attenuation 37.2 d +60°C u +6 dB max. above 0.5 yy ~7.1 dB
Temperature -60°C' BO ° 34 dB min. attenuation 39,2 dB Humidity 50°C, 90% RH AC +10 dB max. above 0.5 yV -7.0 d8
Humidity 50°C, 90% RH BS - 34 dB min. attenuation 40.2 & v ) ’
SR Vibration ’ ' ‘BU 25 dB min, attenuation 31.3 dB s 5.,4,2 RECEIVER SELECTIVITY
: ] @ Response .
2-5.2.3. Audio Fréquency Resp -10.5 dB (+1, -3 dB) A 5.4.2.1  Usable Bandwidth C 5 kHz min. 6.3 kHz
’ 500 Hz -6.0 dB (+1, -3 dB) '8'0 'dB Usable Bandwidth Variance -
1000 Hz 0 d 0 dB 0.6'dB * Temperature -30°C v -20% max. below 5 kHz -2.0 %
3 Rk T T L
o ' . > —4. : 2s v ‘ umidity R -20% max. below F .
5.5.2.4 Frequeigsougsiation BJ  Limits: 4.5125 - 4.9875 kHz  4.72 kHiz. °-4.2.2 Adjacent Channel Selectivity D 70 dB min. 82.4 dB
5.5.2.5  Modulation Limiting 5 <5 ks B 4.25 Kz adjacent Channel Selectivity
300 Hz 2 : * riance -
500 He BJ <5 kHz 2?8 tn; Temperature -30°C W 58 dB min. 71.3 dB
000- . BJ <5 kHz -7 : +60°C W 58 d8 min, 74.8 dB
. %583 ﬁi - BJ <5 kHz ggg tgi . ° Humidity 50°C, 90% RH AE 58 dB min, 75.9 dB
3000 Hz AJ <5 kHz . g 5.4.2.3 Spurious Response Attenuation E 60 dB min. 46.0 d8 *
. . o 5.4,2.4 Intermodulation Attenuation F 50 dB min. 61.5 dB
\ 5.5, TRANSMITTER ELECTROMAGNETIC "
5.3 TRRNSMITIER EL 5.4.3  RECEIVER squeLcH
5.5.3.1  Radiated Spurious Emissions BK 43 d8 min. attenuation 46 d8 5.4.3.1 mgeszo}g gque}cn Sen;sitivity G 0.4 uVor less 0.14 uv
PR ; - B ' : reshold Squelch Variance- :
5.5.3.2 S’dii’g"fopﬁﬁzg‘_‘m,geparaﬁon BL 30 dB min. attenuation 30.0.dB Voltage 4103 I 0.6 uV or Tess 0.11 uv
) © - 20 kHz Freq. Separatiopn, BM 60 dB min. attenuation 62.0 -20% I 0.6 uV or Tess 0.12 uy
. . oo Temperature -30°C Y +6 dB max. above 0.4 yy -5.2 dB
5.6 “ANTENNA o - +60°C Y +6 dB max. above 0.4 uV -2.8 d8B
) — . : . . 48.1 % i ;iumidity 50°C, 90% RH AG +10 dB max. above 0.4 yV -5.6 dB
6. adiation Efficienc CA - '20% min. o : 5.4.3.1 Tight Squelch Sensitivity H ~ 4,0 uV or less 0.39 uv
>0l ' 5235 ]regt Degradat);on cs 1 dB max. 0.0 dB . Tight Squelch Variance -
' ' . Temperature —30:0 X +6 dB max. above 4.0 uy -9.1 dB
7 TERY  (NI-CAD) : R , - 460°C X +6 (B max. above 4,0 yv -17.4 dB
> SATTERL. @ : g 2 hrs. 34 min.’ Humidity 50°C, 90% RH AF +10 dB max. above 4.0 yV -16.4 dB
" Service Life: 20 to 30°C DA 8 hrs. ' 30 min ,;‘ 5.4.3.2  Squelch BTock J 5 KkHz min. 6.4 kiz
SE - -36°C DB 2 hrs. 0 hr. 30 oin *5.4,3:3 Squelch Attack Time K 150 ms max. 115 ms
+60°C bE 7 hrs. 2 hrs. n. 5.4.3.4 Squelch Release Time L 250 ms max. - 104 ms 4
’ . *“\-Requirement of NILECJ Standard was not met. See fourth page for notes and comments. i
b N:No test data was obtained. Requirement was not met. T
- n-\\{o test data was.obtained. No evaluation was made. i
! ' Nowetl/ . . : |
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| ~ FM TRANSCEIVER TEST DATA (continued)
TRANSCEIVER CHARACTERISTIC .

ITEM NO.: 2206
PERFORMQNCE REQUIREMENT

(150-174 miz) REF.  DEC-'78 NILECJ-STD-0209,00 TEST RESULTS NOTES
5.4.4 RECEIVER AUDIO FREQUENCY
5.4.4.1  Audio Output Power (Speaker) M 500 mW min, 793 mW
Audio ‘Output Power Variance - : :
- Voltage +10% 0 -3 dB max. below 500 mi 2,92 dB
-20% 0 -3 dB max. below 500 mW -0.35 d8 -
Temperature -30°C Z -6 dB max. below 500 my 2.28 dB )
+60°C z -6 dB max. below 500 my 2.67 dB
. Humidity 50°C, 90% RH AH . -3 dB max. below 500 m 1.82 dB
5.4.4.2 - Audio Distortion (Speaker) P 10% max. at 500 mW 20.1 % *
| - Temperature -30°C AB  18% max., at 500 mW 13.0 %
+60°C AB 18% max. at 500 mW 19.3 % *
Humidity 50°C, 90% RH - AJ  18% max. at 500 my 18.0 %
5.4.4.3 Audio Frequency Response '
{Speaker) : . Q : '
300 Hz - +10.5 dB (-10, +2 dB) -7.5 dB *
500 Hz +6.0 dB (-10, +2 dB) -1.1 d8
1000 Hz 0 a 0 dB . 0.0 dB
2000 Hz -6.0 dB (-10, +2 dB) -14,9 dB
e 3000 Hz ~9.5 dB (-10, +2 dB) -25.6 dB *
5.4.4.4 Audio Hum and Noise -
Unsquelched S 40 dB min. below 500 m 63.8 dB
Squelched T 50 dB min. below 500 mW 71.1 dB
Audio Hum and Noise Variance - ‘
Unsquelched
Temperature -30°C AA 30 dB min. 63.4 dB
+60°C AA 30 dB min. 70.0 dB
Humidity 50°C, 90% RH' Al 30 dB min. 70.5 dB
Squelched
Temperature -30°C AA 40 dB min. 69.4 dB
+60°C AA 40 dB min. 73.0 dB
Humidity 50°C, 90% RH Al 40 dB min. 73.3 dB
5.5.1 TRANSMITTER RF CARRIER
5.5.1.1 Carrier Output Power ’
Rated (nominal) 2.5 W
Measured v 2.9 W
Relation to Rated Output BA -0.3, +1 dB of nominal ~0.64 dB
Carrier Output Power Variance - :
Vol tage +10% . BB £3 dB of nominal 1.07 d8
-10% BB *3 dB of nominal 0.23 dB
) -20% BC -6, +3 dB of nominal 1.26 dB
Temperature -30°C BN 13 dB of nominal 0.79 d8
+60°C BN 33 dB of nominal ~0.76 dB
Humidity 50°C, 90% RH BR %3 dB of nominal 9.0 dB
5.5.1.2 Carrier Frequency Tolerance . BD - 0.0005% of nominal -0.00021 %
5.5.1.2 Carrier Frequency Stability - ) ‘
Voltage +15% BE - 0.0005% of nominal -0.00022 %
< =15% BE 0.0005% of nominatl -0.00024 %
Temperature -30°C . BP 0.0005% of nominal ~0.00138 % *
+60°C BP 0.0005% of nominal 0.00113 % *
Humidity 50°C, 90% RH BT 0.0005% of nominal ~0.00039-%
Vibration - BY 0,0005% of nominal " ~0.00026 %
5.5.1.3 AM Hum and Noise Level - BF . 34 dB min, attenuation 71.4 d8
5.5.1.4 Carrier Attack Time BG 100 ms max. o R 4 ms
2206-2
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FM TRANSCEIVER TEST DATA (continued)

TRANSCEIVER CHARACTERISTIC
(150-174 miz)

5.5.2.2

5.5.2  TRANSMITTER AUDIO FREQUENCY
MODULATTON

5.5.2.1 ' Audio Frequency Harmonic
Distortion
Temperature Stab111ty
-30°C
+60°C
FM Hum and ‘Noise Level
FM Hum and Moise 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
4 Frequency Deviation
5 Modulation Limiting
300 Hz
500 Hz
1000 Hz
2500 Hz
3000 Hz

5.5.3 TRANSMITTER ELECTROMAGNETIC
COMPATIBILTTY

“Radiated Spurious Emissions
Sideband Spectrum -

110 kHz Freq. Separation

120 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

ITEM NO.: 2206
PERFORMANCE REQUIREMENT

REF. DEC-'78 NILECJ-STD-0209,.00 TEST RESULTS NOTES
BH 5% max. 3.8 %
BQ 9% max. 2.4%
BQ 9% max., 3.8 %
BI 40 dB min. attenuation 39.2 dB *
BO 34 dB min. attenuation 35.5 dB
BO 34 dB min. attenuation 39.6 dB
BS 34 dB min. attenuation 39.6 dB
BU 25 dB min. attenuation 30.1 dB
-10.5 dB (+1, -3 dB) 19.0 dB *
~6.0 dB (+1, -3 dB) -8.8 dB
0 dB 0 dB 0.0 dB
+8.0 dB (+1, -3 dB) 0.6 dB *
+9.5 dB (+1, -4.6 dB) -2.7 dB *
BJ Limits: 4,5125 - 4,9875 kHz 3.8 kHz *
BJd <5 kHz 3.7 kHz
BJ <5 kHz 4.7 kHz
BJ $5 kHz 4.1 kHz
BJ 55 kHz 3.0 kHz
BJ <5 kHz . 2.3 kHz
BK 43 dB min, attenuation 54 dB
BL 30 dB min. attenuation 40.0 dB
BM 60 dB min. attenuation 64.0 dB
CA 20% min. _ 22.9 %
cB 1 dB max. 0.0 dB
DA ;fé hrs. 2 hrs. 41 min,
QBﬁﬂ’ 2 hrs, 1 hr. 0 min,
~DC 7 hrs. 3 hrs. 25 min.
2206-3
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‘ } - . 'FM TRANSCEIVER TEST DATA =
FM TRANSCEIVER TEST DATA (continued) L B ‘ R : i ' ‘
B MANUFACTURER: "RCA ) ITEM NO.: 2207
NOTES AND COMMENTS 1 . " MODEL NO.: . TACTEC HCB36AAlL . RF POWER (Nominal): 6.0 Hatts
b SERIAL NO.: ~ HO 2516 ; * TEST FREQUENCIES: T- 151.625 mHz
g . TYPE: . II ‘ j R~ '151.625 mHz
ITEM NO.: 2206 : .
: - L TRANSCEIVER ‘CHARACTERISTIC - 7 PERFORMANCE REQUIREMENT
The required 12 dB SINAD could not be obtained at -20% of nominal battery voltage, Test a7 (150-174 mHz) DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
results shown were obtained at -10%. of nominai battery voltage. j‘( - ) . . o *
R ‘ & Q' 5.4.1 . ‘RECEIVER SENSITIVITY
h 5.4.1 SINAD Sensitivity 0.5 uV or less 0.20 uv °
B SINAD Sensitivity Variance - . :
Voltage =~ +10% 0.7 uV or less 0.20 uv
) -20% : 0.7 uV or less 0.22 uv,
. " Temperature =~30°C +6 dB max. above 0.5 uV 0.20 dB"
, . o - +60°C - +6 dB max. above 0.5 uV 0.80 dB
_ Humidity 50°C, 90% RH +%0 dB max. above 0.5 uV N *1
. 5.4,2 ~ RECEIVER SELECTIVITY
5.4.2.1 °  Usable Bandwidth ) 5 kHz min. 7.70 kHz
* Usable Bandwidth Variance - e o
Temperature -30°C -20% max. below 5 kHz -1.3%
: +60°C -20% max. below 5 kHz -2.6 % :
. > Humidity 50°C, 90% RH -20% max. below 5 kHz . N. *1
- 5.4.2.2 Adjacént Channel Selectivity 70 dB min. 80.0 dB
4 Adjacent Channel Selectivity -
B Variance - - : ‘ Lo
Temperature -30°C° 58 dB min. 84.0 dB
- +60°C 58 dB min., 86.0 dB -
. Humidity 50°C, 90% RH 58 dB min.- N *1
5.4.2.3 . . Spurious Response Attenuation 60 dB min. 64.0 dB
5.4.2.4 Intermodulation Attenuation ., 60 dB min, 67.5 dB
5.4.3 RECEIVER SQUELCH
5.4.3.1 Threshold Squelch Sénsitivity 6 0.4 uV or less 0.18 uV o
‘ Threshold Squelch Variance- . . i .
Voltage -~ +10% 1 0.6 uV or less 0.20 uv
. T -20% I 0.6 uV or less 0.13 uy
" Temperature -30°C \ +6 dB max. above 0.4 uV 3.0 dB §
. +60°C Y ° +6 dB max. above 0.4 uV . 0.0.dB -
» - Humidity 50°C, 90%:RH - A +10 dB max. above 0.4 uV - N *1"
5.4.3.1 . Tight Squelch Sensitivity  H 4,0 uV or less . 0.40 uv -
L Tight Squelch Varjance -~ o , ' , :
W Temperature -30°C X .+6 dB max. above 4,0 uV 1.0 dB
o “ +60°C | X +6 dB max. above 4.0 uV v 4.0 dB
- Humidity 50°C,. 90% RH AF +10 dB max.. above 4.0 uV ‘ N *1
5.4.3.2. Squelch Block . . J 5 kHz min, - ‘ 9.4 kHz
5.4.3.3 Squelch Attack Time K - 150 ms max. ) 18 ms -
. 5.4.3.4 Squelch Release Time L 250 ms max. - ) . 8 ms
*-Requirement of NILECU Standard was not met. See fourth page for notes and comments. R -

- N=No test’' data was. obtajned. -Requirement was not met. ’ S
" n-Ho test data was obtained.. No evaluation was made. : = . ' 5
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FM TRANSCEIVER TEST DATA (continued)

TRANSCETIVER CHARACTERISTIC
- (150-174 mHz)

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

RECEIVER AUDIO FREQUENCY

ITEM NO.: 2207
PERFORMANCE REQUIREMENT

Audio Output Power {Speaker)
Audio Output Power Variance -

Voltage +10%
’ --20%
Temperature -30°C
' o +60°C

. Humidity 50°C,.50% 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

Audic Hum and Noise Variance -

Unsquelched
Temperature -30°C
+60°C

Humidity 50°C, 90% RH

Squéiched
Température -30°C
+60°C

Humidity 59°C, 90% RH

TRANSMITTER RF CARRIER

‘Carrier Output Power
Rated (nominal)
Measured

Relation to Rated Output
Carrier Output Power Variance -

JVoltage = +10%
: o -10%
-20%
Temperature -30°C
+60°C

Hum1d1ty 50°C 90% RH- .
Carrier Frequency Tolerance
- Carrier Fregquency Stability -

Yoltage +15%
-15%
Temperature -30°C
+60°C

Humidity 50°C, 90% RH

“Vibration

... AM Hum and Nojse Level
- . Carrier Attack Time

~ BG 100 ms max.

2207-2

-50

REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS © NOTES ~
M 500 mW min. A 1060 mW
0 -3 dB max. below 500 mW 0.9 dB
0 -3 dB max. below’500 mW . -2.2 dB
Z -6 dB max. beiow 500 mW. -0.4 dB
-z -6 dB max. below 500 mi 0.0 dB
AH -3 dB max. below 500 my N !
P 10% max. at 500 m ! 1.3 % .
AB 18% max. at 500 mW 1.7 %
AB 18% max. at 500 mW 1.3 %
Ad 18% max. at 500 mW N *1
+10.5 dB {-10, +2 dB)- 0.6 dB
+6.0 dB (-10, +2 dB) 2.6 dB
0 dB 0 dB 0.0 dB-
-6.0 dB (-10, +2 dB) -8.4 dB
-9.5 dB (-10, +2 dB) -17.0 d8
S 40 dB min. below 500 mW 61.4 dB
T 50 dB min. below 500 md 68.2 dB
AA 30 dB min, 60.2 dB
AA 30 dB min. 62.2 dB
Al 30 dB min. N *1
AA 40 dB min. 68.5 dB
AA 40 dB min. 67.5 d8 ‘
Al 40 dB min., N, *1
6.0 W
. , *5.69 W
BA -0.3, +1 d8 of nominal , -0.23 dB
BB -+3 dB of nom1na1 0.14 dB
BB 13 dB of nominal -1.40 dB’
BC -6, +3. dB of nominal- - -2.85 dB
. BN #3 dB of nominal -2.01 dB
BN 13 dB of nominal -0.74 dB
BR 13 dB of nominal -0.63 dB.
BD 0.0005% of nominal 0.00013 %
BE 0,0005% of nominal 0.00007 %
BE 0.0005% of nominal 0.00025 %
BP 0.0005% of nominal , 0.00010 %
BP 0.0005% of nominal 0.CG0007- %
BT 0.0005% of nominal 0.00023 %
. BY 0.0005% of nominal . 0.00033 %
BF 34 dB.min. attepuation 72.2 dB
ms
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FM TRANSCEIVER TEST DATA {continued)

TRANSCEIVER CHARACTERISTIC
- (150-174 mHz)

5.5.2 JRANSMITTER AUDIO FREQUENCY
MODULATION

Audio Frequencu7Harmohic
Distortion
Temperature Stab111ty
-30°C

5.5.2.1

. +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
£500 Hz
3000 Hz
Frequency Deviation
.5.2. Modulation Limiting
300 Hz
500 Hz
1000 Hz
2000 Hz
2500 Hz -
3000 Hz

§.5.2.2

5,5.2.3

5.5.3  TRANSMITTER ELECTROMAGNETIC
COMPATIBILITY ’

1 Radiated Spurious Emissions
.2 Sideband Spectrum -

320 kHz Freq. Séparat1on

=

5.6 - ANTENNA

5.6.1 Radiation Efficiency
- Power Test Degradat1on

5.7 BATTERY (NI-CAD)
Service Life: 20 .to 30°C

-30°C "
+60°C

ITEM NO.: 2207
PERFORMANCE REQUIREMENT

#10 kHz" Freg==Separation

REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
BH 5% max. 1.4 %
BQ. 9% max. 3.4 %
BQ 9% max. _ . 3.7 %
BI 40 dB min. attenuation '58.0 dB
BO 34 dB min. attenuation 45.3 dB
BO 34 @B min. attenuation 45.8 dB
BS 34 dB min. attenuation . 35.8 dB
BY 25 dB min. attenuation 52.9 dB

-10.5 dB (+1, -3 dB) . -11.7 dB
-6.0 dB (+1, -3 dB) -6.4 d8
0 d 0 d - .0.0 dB
+8.0-dB (+1, -3 dB) 6.9 dB
+9.5 dB (+1, -4,6 dB) 7.1 d8B

BJ Limits: 4.5125 - 4,9875. kHz 4.60 kHz
BJ <5 KHz . 5.05 kHz *
BJ <5 kHz 4,30 kHz
BJ <5 kHz 4,50 kHz
BJ $5 'kHz 3.50 kHz
BJ <5 kHz 3.30 kHz
Bl <5kHz 3.20 kHz
‘BK 43 dB min. attenuation 50.0 dB
BL 30 dB min, attenuation 40,0 dB
BM 60 dB min. attenuation 65.Q dB-
CA 20% min. - 35.0 %
CB 1 dB max. 0.0 dp
DA 8 hrs. 3 hrs. 52 min.
DB 2 hrs. 1 hr. 15 min.
DC 7 hrs, 3 hrs. 35 _min.

2207-3
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FMATRANSCEIVER TEST DATA (continued)

. operating module prior to the testing under humidity conditjons:

T 7 . NOTES AND COMMENTS

ITEM NO.: 2207

‘ ) o i ecei i uri idity test aﬁ +50°¢C,
data was obtained. The receiver had no audio outpyt during humi ‘

gg%tiiﬁa£:Jz humidity. The transceiver recovered operation upon drying out under amb1g?t

test conditions. A defective audio module in this tranceiver was replaced with a properly

.
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FM TRANSCEIVER TEST DATA

MANUFACTURER: - RCA ITEM NO.:

RF POWER (Nominal):

MODEL NO.: - HCB 54 AAL2
SERIAL NO.: HO 2517 TEST FREQUENCIES: T-
R~

© TYPE: 1639

<]

TRANSCEIVER CHARACTERISTIC © PERFORMANCE REQUIREMENT

2208

4.0 Hatts..
464,500 mHz
464.500 mHz

®

{400-512 mHz) REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
5.4.1 RECEIVER SENSITIVITY | '
5.4.1 SINAD Sensitivity A 0.5 uv or Tess 0.22 uy
SINAD Sensitivity Variance - ’
Voltage +10% B 0.7 uV-or less 0.22 uv .
-20% B 0.7.uV or iess 0:22 uv
Temperature -30°C . ] +6 dB max. above 0.5 uV -1.6 dB
., +60°C u +6 dB max. above 0.5 uV . -1.3 dB
Humidity 50°C, 90% RH AC +10 dB max.. above 0.5 uV -38.6 dB
5.4.2 RECEIVER SELECTIVITY ‘
5.4.2.1 Usable Bandwidth c 5 kHz min. . 6.60 kHz
Usable Bandwidth Variance -
Temperature -30°C v ~-20% max. below § kHz -16.7 %
+60°C v -20% max. below 5 kHz -3.0.%
Humidity 50°C, 90% RH , AD -20% max. below 5 kiiz N 6.1 %
5.4,2.2 Adjacent Channel Selectivity D 60 .dB min. 78.0 dB
"Adjacent Channel Selectivity
Variance =
Temperature -30°C W 48 dB min., 71.0 dB
.- +60°C W 48 dB min. 78.0 dB
Humidity 50°C, 90% RH AE 48 dB min, 69.0 dB
5.4.2.3 Spurious Response Attenuation E 60.4dB min. 51.0 dB *
5.4.2.4 Intermodulation Attenuation F 60 dB min. . 71.0 dB
5.4.3 RECEIVER SQUELCH
5.4.3.1 Threshold Squelch Sensitivity G 0.4 uV or less 0.16 uv
Threshold Squelch Yariance- : o B ’
Voltage  +10% I 0.6 uV or Tess : 0.16 uv
-20% 1 0.6 'uV or tess 0.18 uv
Temperature -30°C Y +6 dB max. above 0.4 uVv ~5.4 dB
T +60%C Y +6 'dB max. above 0.4 uV 1.6 dB”
Humidity 50°C, 90% RH AG © +1C dB max. above 0.4 uyV =39.4 dB .
5.4.3.1 Tight Squelch Sensitivity H. 4.0 u¥ or less : 0.51 uv
- Tight Squelch Variance - .
¢ Temperature -30°C X +6 dB max. above 4.0 uV --2.4 dB
m e +60°C X +6 dB max. above 4.0 yv 0.6 dB
Humidity 50°C, 90% RH AF +10 dB max. above 4.0 .uV -37.4 dB
5.4,3.2 Squelch Block J. 5 kHz min. : 8.9 kHz
5.4.3.3 Squelch Attack Time K 150 ms max. 28 ms
5.4.3.4 Squelch Release Time L 250 ms max. 150 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. ) '
N . . ‘ B ’ & ‘L o a‘
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FM TRANSCEIVER TEST DATA [continued) ITEM NO.: 2208 . // e - , ’ ,
: o / FM TRANSCEIVER TEST DATA_{continued) ITEM NO.: 2208
TRANSCEIVER CHARACTERISTIC o PERFORMANCE REQUIREMENT . & , i
{400-512 mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES o : » TRANSCEIVER CHARACTERISTIC _PERFORMANCE REQUIREMENT :
_ ' : . b ' (400-512 ‘mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
5.4.4 RECEIVER AUDIO FREQUENCY . , : :
’ ’ = ¥ . 5:5.2 ~ TRANSMITTER AUDIO FREQUENCY
5.4.4.1  Audio Output Power (Speaker} M 500 mW min. 1030 mK : MODULATION .
Audio’Output Power Variance - S ‘ ‘ : . B
Voltage +10% 0 -3 dB max. below 500 mW ~70.9 dB = : 5.5.2.1 Audio Frequency Harmonic
: -20% 0 ~3 dB max. below 500 mW “-2.3 dB | “Distortion - o BH 5% max. 1.0%
Temperature -30°C 4 -6 dB max. below 500 my 0.3 dB . . ‘Temperature Stability
+60°C z -6 dB max. below 500 mW 0.0 d8 i i . -30°C . BQ 9% max. 1.8 %
oo Humidity 50°C, 90% RH AH -3 dB max. below 500 mW 0.1 dB +60°C , BQ 9% max. 1.7 %
5.4.4.2 Audio Distortion (Speaker) P 10% max. at 500 md ) 1.9 % §,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% FM Hum and Noise Stability -
’ +60°C AB 18% max. at 500 m 1.1 % Temperature -30°C BO 34 'dB min. attenuation 40.3 dB
Numidity 50°C, 90% RH AJ 18% max. at 500 mW 2.6 % b +60°C BO 34 d8 min. attenuation 41.2 d8
5.4.4.3 Audio Frequency Response o] --Humidfty 50°C, 90% RH BS 34 dB min. attenuation N *1
: (Speaker) qQ ‘ ' ; oo 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
500 Hz +6.0 dB (-10, +2 dB) 24 dB ] s 300 Hz -10.5 dB8 (+1, -3 dB) -11.7 dB
1000 Hz : 0 dB 0 d8 0.u dB : 500 Hzs. -6.0 dB (+1, -3 dB) -6.2 dB
2000 Hz -6.0 dB (-10, +2 dB) -8.1 dB ; 1000 Hz 0 ds 0 dB 0.0 -dB
" 3000 Hz -9.5 d8 (-10, +2 dB) -16.2 d8 : ) A 2500 Hz +8.0 dB (+1, -3 dB) 5.6 dB
5.4.4.4 Audio Hum and Noise - . i : 3000 Hz +9,5 dB (+1, -4.6 dB) 5.6 dB
Unsquelched S 40 dB min.: below 500 mi 59.9 dB ' 5.5.2.4  ‘Frequency Deviation BJ Limits: 4.5125 - 4,9875 khz 4,70 kHz
Squelched T 50 dB min. below 500 mW 66.7 dB ) ) 5.5.2.5 Modulation Limiting
Audio Hum and Noise Variance - ; 300 Hz . . B2 <5 kHz 5.10 kHz *
Unsquelched . , ; : 500 Hz BJ <5 kHz 5.00 kHz
Temperature -30°C AA 30 d8 min. 59.8 dB : 1000 Hz BJ $5 kHz 4,10 kHz
. +60°C AA 30 dB min. 59.1 dB : 2000 Hz: BJ $5 kHz 3.20 kHz
Humidity 50°C, 90% RH Al 30 dB min. 68.8 dB- : ; 2500 Hz BJ <5 kHz 3.10 kHz
Squelched : : ) : 3000 Hz BJ 35 kHz 3.10 kHz
Temperature ~30°C : AA 40 dB' min. ) 66.9 dB
] +60°C AA 40 df min. O 67.4 dB ‘ 5.5.3 TRANSMITTER ELECTROMAGNETIC
Humidity 50°C, 90% RH Al 40 dB min. 67.2 dB ( COMPATIBILITY -
5.5.1 TRANSMITTER RF CARRIER 5.5.3.1 Radiated Spurious Emissions  BK 43 dB min. attenuation 65.0 dB
Py : 5.5.3.2 Sideband Spectrum -
5.5.1.1 Carrier Qutput Power ‘ e o *10 kHz Freq. Separation BL 30 dB min, attenuation 40,0 dB
Rated (nominal) 4.0 W v 120 kHz Freq. SeparaZion BM 60 dB min. attenuation 58.0 dB *
Measured o 3,11 W : -
Relation to Rated Output BA -0.3, +1 dg of nominal -1.10 dB * ? 5.6 ANTENNA
Carrier Output Power Variance - . e i : : o
.t Yoltage +10% BB 13 dB of nominal -1.15 dB i 5.6.1 Radiation Efficiency CA 50% min. 174.7 %
T -10% BB 13 dB of nominal -1.07 dB 3 Power Test Degradation CB 1 dB max. 0.0 d8
-29% BC -6, +3 dB of nominal -1.83 d8 : i
Temperature -30°C BN 13 dB of nominal -2.05 dB ‘ 5.7 BATTERY (NI-CAD)
’ +60°C BN 43 dB ‘of nominal . -1.83 dB
Humidity 50°C, 90% RH BR 13 dB of nominal : -80.0 d8 . *1 i Service Life: 20 to 30°C DA 8 hrs. 3 hrs. 40 min.
5.5.1.2 Carrier Frequency Tolerance BD 0.0005% of nominal 0.00002 % . ‘ : ~30°C 0B 2 hrs. n 2
5.5.1.2 Carrier Frequency Stability - . +60°C DC 7 hrs. 3 hrs. 41 min.
Voltage +15% *. BE 0.0005% of nominal 0.00004 % :
N =15% " BE 0.0005% of nominal 0.00012 %
Temperature -30°C BP 0.0005% of nominatl 0.00008 %
©om 460°C: « BP 0.0005% of nominal . 0.00016 % =
Humidity 50°C, 90% RH BT = ° 0.0005% of nominal N Co*] ]
Vibration BV 0.0005% of nominal - 0.00011 % ge
5.5.1.3 AM Hum and Noise Level BF 34 dB min. attenuation 86.8 B " : .
5.5,1.4 Carrier Attack Time BG 100 ms max. . 1{" gfs
‘ [ B 2208-3
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FM TRANSCEIVER TEST DATA (continued)

n

NOTES AND COMMENTS

ITEM NO.: 2208 ‘
A1l test data was not obtained.. Audio output of the transmitter was intermittent during‘the
humidity tests at 50°C, 90% relative humidity. The transmitter ceased functioning but
resumed operation upon drying out at ambient temperature.

No test data was obtained. The transceiver failed to'operate at “-30°C during battery
service 1ife test. B ‘ -
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MANUFACTURER: Motorola

MODEL NO,: HT 220 - H34FFN1130D
SERTAL NO.: 236 ADU 0317

TYPE: ITI

TRANSCEIVER CHARACTERISTIC
(400-512 mHz)

5.4.1 RECEIVER SENSITIVITY

“5.4,1 SINAD Sensitivity
SINAD Sensitivity Variance -
Voltage +10% - :
-20%
Temperature -30°C
+60°C
Humidity 50°C, 90% RH -

5.4,2  RECEIVER SELECTIVITY

5.4.2,1 Usable Bandwidth
“  Usable Bandwidth Variance -
Temperature -30°C
+60°C
Humidity 50°C, 0% RH

5.4.2.2 Adjacent Channel Selectivity D

Adjacent Channel Selectivity

FM TRANSCEIVER(@%ST DATA

ITEM NO.: 2212
RF POWER {Nominat): 4.0 -

Watts

TEST FREQUENCIES: T- 464,500 mHz
R- 464.500 mHz

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

NOTES
E3

ey e et o e A
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Variance -

Temperature -30°C . W

+60°C W
Humidity 50°C, 90% RH AE

5.4.2.3 Spurious Response Attenuation E
5.4.2.4 Intermodutation Attenuation F
5.4.3 RECEIVER SQUELCH
5.4.3.1 Threshold Squelch Sensitivity G
' - Threshold Squelch Variance-

Voltage +10% 1

-20§ 1

Temperature -30°C Y

¢.T%® +60°C Y

Hin: *ty 50°C, 90% RH A

5.4.3.1 Tight Su.xlch Sénsitivity H

Tight Squé'ch Variance -

Tempefature -30°C X

' +60°C X

Hunidity 50°C, 90% RH A

5.4.3.2 Squelch Block J
5.4.3.3 Squelch Attack Time K
5.4.3.4 Squelich Release Time L

*

4
*-R
N-No test data was obtained.
n=N

(ex]

oy

T

0.5 uV or Tless 0.33 uy
0.7 uVvV or less 0.31 uv
0.7 uV or less . 0.36 uv
+6 dB max. above 0.5 uV’ -5.9 dB
+6 dB max. above 0.5 uV'- 2.8 dB
+10 dB8 max. above 0.5 uV -2.3 dB
5 kHz min. 5.40 kHz
~20% max. below 5 kHz -22.2%%
~20% max. below 5 kHz 18,5 %
-20% max. below 5 kHz 5.6 %
60 dB min. ) 68.0 dB
48 dB min. i 64.0 dB
48 dB min, o 63,0 dB
48 dB min, 69.0 dB
60 dB min. 53.0 dB
60 dB min. . 60.0 .dB
0.4 uV or Tess 0.12 uv
0.6 uV or less 0.02 uv
0.6 uv o# less 0.34 uv
+6 dB max. above 0.4 uV =13.0 dB
+6 dB max. above 0.4 uV -4,0 dB
+10 dB max. above 0.4 uV © -9.0 dB
4,0 uV or less 0.53 uv
+6 dB max. above 4.0 uv -10.0 dB
+6 dB max. above 4.0 uV , 0.0 dB
+10 dB max. above 4.0 uv -7.0 d8
5 kHz min. , 7.1 kHz
150 ms max. 120 ms
250 ms max. 80 ms

equirement of NILECJ Standard was not met. See fourth &age for notes and comments.
Requirement was not met. /

o test data was obtained, No evaluation was made, .-~
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FM TRANSCEIVER TEST DATA (continued)

TRANSCEIVER CHARACTERISTIC
(400-512 miz)

REF.

ITEM NO.: 2212

PERFORMANCE REQUIREMENT
DEC-'78 NILECJ~STD-0209.00

TEST RESULTS

NOTES

5.4.4 RECEIVER AUDIO FREQUENCY

5.4.4.1 Audic Output Power (Speaker)
Audio Output Power Variance -
Yoltage +10%
-20%
-30°C
o Rﬁ§0°c
/ Humidity 50°C,) 90% RH
- Aidio Distortion (Speaker)
emperature -30°C
el +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
Squeiched
Audio Hum and Noise Variance -
Unsquelched
Temperature -30°C
+60°C
Humidity 50°C, 90% RH
Squelched )
Temperature -30°C
co +60°C
' Yumidity 50°C, 90% RH

Temperature

5.4.4.2

5.4.4.3

5.4.4.4

5.5.1 TRANSMITTER RF CARRIER

5.5.1,1 Carrier Output Power
2 Rated {(nominal)
Measured
. Relation to Rated Output
Carrier Output Power Variance
Yoltage +10%
’ -10%
-20%
Temperature ~30°C
+60°C
Humidity 50°C, 90% RH
.2 . Carrier Frequency Tolerance
.1.,2 . Carrier Frequency Stability -
. Yol tage +15%
~15%
Temperature -30°C
- +60°C
Humidity 50°C, 90% RH
Vibration
~ AM Hum and Noise Level
" Carrier Attack Time

. BF

M

AJ

AA

Al .

AA
AA
Al

BR
BD

BE
BE
BP

- BP

BT
Bv

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 d8 (-10, +2 dB)

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

0 d 0 dB
-6.0 dB (-10, .42 dB)
-9.5 d8 (-10, +2 dB)

40 d8 min. below 500 mW
50 dB min. below 500 mW

30 4B 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

13 dB of nominal

-6, +3 dB of nominal

13 dB of nominal -

3 dB of nominal i
+3 dB of nominal

0.0005% of nominal

0.0005% of nominal
0.0005% of nominal
0,0005% of nominal
0.0005% of riominal
0.0005% of nominal .
0,0005% of nominal
34 dB min. attenuation
100 ms max.

2212-2

770 mW

[}
WWWWAHhOOoOOMNO
.
TN WWNHNOoOHhO®

—
. .

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
£.00021
0.00058
0.00078
0.00003

717.5 dB
8 ms
V/

.
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5.6 ANTENNA

FM TRANSCEIVER TEST DATA (continued)

TRANSCEIVER CHARACTERISTIC
(400-512 mHz)

5.5.2 TRANSMITTER AUDIQ FREQUENCY

MODULATTON

5.5.2.1 Audio Frequency Harmonic
Distortion .
Temperature Stability
-30°C
+50°C
FM Hum and Nojse Level
FM Hum and Noise Stability
Temperature -30°C-

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

Audio Fregquency 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

5.5.2.0

5.5.2.3 °

TRANSMITTER ELECTROMAGNETIC
COMPATIBILITY

Radiated Spurious Emissions
Sideband Spectrum -

110 kHz Freq. Separation
120 kHz Freq. Separation

5.6.1 Radiation Efficiency

Power Test Degradation

“5.7 BATTERY (NI-CAD)

Service Life: 20 to 30°C
-30°C
+60°C

D T A et b 0

ghck e oo

ITEM NO.: 2212

PERFORMANCE REQUIREMENT

REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
BH 5% max. 2.9%
BQ 9% max. 7.5 %
BQ 9% max. 6.3 %
‘BI 40 dB min. attenuation 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 d8 (+1, -3idB) -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 35 kHz 5.10 kHz *
BJ: $5 kHz 4.80 kHz
BJ <5 kHz 4,60 kHz
BJ <5 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%. min. 73.9 % i
CB . 1 di max. 0.0 d8
DA 8 hrs. 3 hrs. 28 min.
DB 2 hrs, 2 hrs. 0 min.
DC 7 hrs, 4 hrs. 5 min.
(
I{
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FM TRANSCEIVER TEST DATA

ITEM NO.: 2213 .

RF POWER {Nominal): 1.8 Watts
TEST FREQUENCIES: T- 151.625 mHz
R- 151.625 miz

PERFORMANCE REQUIREMENT

MANUFACTURER: Motorola
MODEL NO.: HT220-H23FFN1130E
SERIAL NO.: 231 ADU;9839
TYPE: II
TRANSCEIVER CHARACTERISTIC ;
(150-174 mHz} REF.
5.4.1 RECELVER SENSITIVITY
5.4.1 SINAD Sensitivity A
SINAD Sensitivity Variance -
Voltage +10% B
. -20% B
Temperature -30°C U
+60°C ]
Humidity 50°C, 90% RH AC
5.4.2 RECEIVER SELECTIVITY
5.4,2.1  Usable Bandwidth C
. Usable Bandwidth Variance -
Temperature -30°C v
) +60°C v
Humidity 50°C, 90% RH AD
5.4.2.2 Adjacent Channel Selectivity D
Adjacent Channel Selectivity
Varijance -
Temperature -30°C W
+60°C W
Humidity 50°C, 90% RH AE
5.4.2.3 Spurious Response Attenuation E
5.4.2.4 Intermodulation Attenuation F
5.4.3 RECEIVER SQUELCH
5.4,3.1 Threshold Squelch Sensitivity G

Threshold Squelch Variance-
Yoltage . +10%
-20%
Temperature -30°C
- +60°C
Humidity 50°C, 90% RH
Tight Squelch Sensitivity
Tight.Squelch Variance -
Temjierature -30°C
o +60°C ©
s ==Humidity 50°C, 90% RH
Squelch Block .
Squelch Attack Time
Squelch Release Time~

o

5.4.3.1

r—xcd%xx e ol IR S A e R
&

*.Requirement of NILECJ Standard was not met.
N-No test data was obtained.
n-No test data was obtained.

e o . N
Nt ®
>

\S

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

£y

0.5 uV or less ' 0.21 uv

0.7 uV or less 0.21 uVv
0.7 uV or less v 0.25 uy
+6 dB max. above 0.5 uV¥ -6.0 dB
+6 dB max. above 0.5 uV -4,32 dB
+10 dB max. above 0.5 uV -4.8 dB
5 kHz min. N 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 M 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 uvV -9.0 dB
+10 dB max. above 0.4 uV j -10.0 dB
4.0 uV or less 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 kHz min. 8.70 kHz:
150 ms max. 120 ms
250 ms maxy 80 ms

See fourth page for notes and comments.

Requirement was not met. N
No evaluation was made.
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FM TRANSCEIVER TEST DATA (continued)
TRANSCEIVER~CHARACTERISTIC

ITEM NO.: 2213
PERFORMANCE REQUIREMENT.

(150-174 nHz), REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
5.4.4 RECEIVER AUDIO FREQUENCY
5.4.4.1 Audio Output Power (Speaker) M 500 mW min. 870 mM
Audio Output Power Variance - .
Voltage +10% 0 -3 dB max. below 500 mM 0.8 dB
-20% 0 -3 dB max. below 500 mY i -2.0 dB
Temperature -30°C 7 -6 dB max. below 500 m{d  * -0.6 dB
) +60°C A -6 dB max. below 500 md - -0.1 dB
: Humidity 50°C, 90% RH ~ ° AH -3 dB max. below 500 mM -0.2 dB
5.4.4.2 Audio Distortion (Speaker) P 10% max. at 500 mH 6.2.%
Temperature -30°C . AB 18% max. at 500 mW 4.7 %
' . +60°C AB 18% max. at 500 mW 7.3 %
Humidity 50°C, 90% RH AJ 18% max. at 500 mW 11.3 %
5.4.4.3 Audio Frequency Response
. {Speaker) ’ (
300 Hz +10\5 dB (-10, +2 dB) . -1.4 dB *
500 Hz +6,0 dB (-10, +2 dB} 4.3 dB
1000 Hz 0- dB 0 dB 0.0 dB
: 2000 Hz ~6.0 dB (-10, +2 dB) -9.5 dB
3000 Hz -9.5 dB {-10, +2 dB) -16.7 dB
5.4.4.4 Audio Hum and Noise -
Unsquelched , S 40 dB min. below 500 mW 64.5 dB
Squelched T 50 dB min. below 500 mW 86.5 dB
Audio Hum and Noise Variance -
Unsquelched
Temperature -30°C AA 30 dB min, 65.3 dB
+60°C . AA . 30 dB min. 56.8 dB
Humidity 50°C, 90% RH Al 30 dB min, 57.3 d8
Squeiched '
Temperature -30°C AA 40 dB min. 88.3 dB
: +60°C AA 40 dB min. - 86.5 dB
Humidity 50°C, 90% RH Al 40 dB min. ﬁ;:?“: 88.9 dB
5.5.1 - TRANSMITTER RF CARRIER
5.5.1.1 Carrier Output Power
Rated (nominal) . { 1.8 W
Measured ) ' o 1.60 W
Relation to Rated Output BA -0.3, +1 dB of nominal - ~0.51 dB *
Carrier Output Power Variance -
Yoitage +10% BB 3 dB of nominal 2 0.48 dB
-10% 8B 3 dB of nominal -1.75 dB
: -20% BC -6, +3 dB of nominal -3.17 dB
Temperature -30°C BN ©  *3 dB of nominal -0.75 dB
+60°C BN %3 dB of nominal ~1.38 dB
Humidity 50°C, 90% RH BR 13 dB of nominal -2.46 dB
5.5.1.2 Carrier Frequency Tolerance BD 0.0005% of nominal 0.00003 %
5.5.1.2 Carrier Frequency Stability -
"Yoltage +15% “ BE 0.0005% of nominal 0.00004 %
-15% BE 0.0005% of nominal ©-0,00011 %
Temperature -30°C ‘BP 0.0005% of nominal 0.00081 % *
_+60°C BP 0.0005%. of nominal 0.00008 %
Humidity 50°C, 90% RH BT , 0.0005% of nominal 10.00022 %
, - ¥ibration BY 0.C005%. of nominal 0.00017 %
.5.5.1.3 AM Hum and Noise Level BF - _34.dB min. attenuation . 86.9 dB
5.5.1.4 " Carrier Attack Time BG 100 ms max. 6 ms
7 “a 2213-2
i
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‘ ) ' : 5 : FM TRANSCEIVER TEST DATA
= : - ' _ o \ MANUFACTURER: “Motorola ITEM NO.: 2224
. o . . 2213 o P ’ l;lggl;kLNg.: g§gZO-H33AgUIIZOB' RF POWER f’NominaH: 2.5 Watts
3 ITEM NO.: 0.: . ADU 2000 : TEST FREQUENCIES: T~ - 151,625 mHz
FM TRANSCEIVER TEST DATA {conti nued) 5 TYPE: 11
] . : R- 151,625 mHz
. { PERFORMANCE REQUIREMENT i
TRANSCEIZ(E)RI(;EARQCFRISTIc REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES " TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT
(150- sz ) {150-174 nHz} REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS . NOTES
; *
5.5.2 TRANSMITTER AUDIO FREQUENCY
HOOULATION | 5.4,1 RECEIVER SENSITIVITY
. . .. 5.4.1 SINAD Sensitivity A 0.5 uY or less 0.27 uv¥
5.5.2.1  Audfo Frequency famomic o gy ok, 8.1% % SINAD Sensitivity Variance - N :
D‘ST" Irature stability Voltage +10% 8 0.7 uV or less 0.26 uv
empe -30°C BQ 9% max., gg '; 8 . : -gg% 3 0.(75 u¥ or 1es.; 0.5 u 0.22 uy
o¢ BO 9% max. . . _ emperature -30°C +6 dB max. above 0.5 u 1.2 dB
5.5.2.2 FM Hum and No1s;6?.eve1 BI 40 dB min. attenuation 44.3 dB 5 b 56 +68;C " xc I(G) dB max. agove 85'5, u}ll -2.0 dB
eJ.Ls { umidit °C % R +10 dB max. above 0.5 u -6.3 dB
Fit Hun and Noise SEODTITEY oo 34 g min. attenuation 43.5 dB : i :
Temperature ~2 ¢ BO 34 dB min. attenuation gg-g gg 5.4.2  RECEIVER SELECTIVITY °
i di 0% RH BS 34 dB min. attenuation . 2 ‘ -
3%;‘;&%50 €3 BU 25 dB min. attenuation 36.8 dB - 5.4.2.1 Usable Bandwidth C 5 kHz min. 5.6 kHz
3 Audio Frequency Response i Usable Bandwidth Variance -
5.5.2. 500 iz -10.5 d8 (+1, -3 dB) -12.8 dB . b Temperature -30°C v -20% max. below 5 kiiz 5.4 %
500 Hz -6.0 dB (+1, -3 dB) -6.9 dB 8 +60°C v ~-20% max. below 5 khz 1.8 %
1000 Hz 0 dB 0 dB 0.0 dB ol Humidity 50°C, 90% RH AD -20% max. below 5 kHz -17.9 %
2500 Hz +8.0 dB {+1, -3 dB) ) gili gg . E 5.4.2.2 Adjacent Channel Selectivity D 70 dB min. 88.0 dB
- . .8 3 \djacent Channel Selectivity
3000 Hz : +9.5 dB (+1, -4.6 dB hy ; Adja
BJ . Limits: 4. 5125 - 4.9875 kHz 4.65 kHz <3 Yarijance -
5.5.2.4 ;rzqt]lirg{mﬂﬁz;]ﬁﬁg . . Temperature -30°C W 58 dB min. 90.0 dB
5.5.2.5 e iz _ Bl <5 kHz 5.05 kHz ¥ g o +60°C W 58 dB min. 80.0 d8
500 Hz Bl S5 kHz 5.15 kHz ¥ | Humidity 50°C, 90% RH AE 58 dB min. 76.0 d8
1000 Hz gl <5 kHz 5.18 kHz | .5.4.2,3 Spurious Response Atteruation E 60 dB min. 107.0 dB
2000 Hz BJ & kHz g-\gg Egi 5.4,2.4 Intermodulation Attenuation F 60 dB min, ‘ 74.0 d8
BJ < kHz s . .
gggg‘ﬁi Bl S khz . 3.00 kHz 5.4.3  "RECEIVER SQUELCH =
5.5.3 ' TRANSMITTER ELECTROMAGNETIC 5.4.3.1 '{_l;lresno}g gque}cg 3ensit1v1ty G 0.4 uV or léss 0.08 uv
COMPATIBILITY Miottage s105 0 1 0.6 uV or Tess 0.09 uy
- s in. attenuation 55.0 dB ] -20% I 0.6 uV or less 0.07 uy
5.5.3.1 Radiated Spurious Emissions BK 43 dB min. a : ,
W 5ideband Spectrum - ' ) s Temperature -30°C y +6 dB max. above 0.4 uV 0.0 dB
e +10 kHz Freq. Separation BL - 30 dB min. attenuation 40.0 dB ; +60°C Yo +6 dB max, above 0.4 uV ~-4,0 dB
%20 Hz Freg. Separation BM 60 dB min. attenuation 65.0 dB \ Humidity 50°C, 90% RH AG  +10 dB max. above 0.4 uV. -11,0 dB
q- 4 5.4.3.1 Tight Squelch Sensitivity H 4.0 uV or less 0.23 uv
. = Tight Squelch Variance - '
5.6 ANTENNA 2.6 % Temperature ;gg:g ))E Ig gg max. agove 28 ux —(1)8 gg
. . . s CA 20% min. . max. above 4.0 u U
5.6.1 Radwt*]rontEg?g;ggi{on c8 1 dB max. 0.0 d8 ; Humidity 50°C, 90% RH AF  +l0 dB max. above 4.0 uV -9.0 dB
Power Test Deg , : gggg Sque}cn Block- : J Ss_kHz min, 8.7 kHz
. .4.3. Squelch Attack Time K 150 ms max. 12 ms
5.7 BATTERY (NI-CAD) o ah 45 min 5.4.3.4 Squelch Release Time L 250 ms max.‘ . 28 ms
. e 30°C DA~ 8 hrs. . rs.. 1y 2N ‘ ‘ '
Service Life: %gofg 08 2 hrs. 1 hr. 40 min. : : *-Requirement of NILECJ Standard was not met. See fourth page for notes and comments.
+60°C oC 7 hrs. 4 hrs. 40 min, R-No test data was obtained. Requirement’ was not met. :
: : - n-No test data was obtained. No evaluation was made.
? » B = ¢ N
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: . , ; FM TRANSCEIVER TEST DATA (continued) ITEM NO.: 2224
3 ' i .1 2224 ! . ~
Fil TRANSCETVER TEST DATA {continued) TEH N0 22 : TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT
TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT (150-174 mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS
(150-174 mHz)" REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS ot 8
; ' 7 5.5.2 . TRANSMITTER AUDIO FREQUENCY
5.4.4 RECEIVER AUDIO FREQUENCY MODULATION
5.4.4.1  Audio Output Power (Speaker) M 500 mW mia. 930 m 5.5.2.1 Audio Frequency Harmonic ;
Audio Output Power Variance - : Distortion . BH 5% max. 2.5 % )
Yoltage - +10% 0 -3 dB max. below 500 m¥ 1.0 dB i Temperature stabﬂﬂ:y H
: -20% 0 -3 dB max. below 500 mW -2.4 dB b -30°C BG 9% max. 1.3 %
Temperature -30°C z -6 dB max. below 500 mH -0.4 dB b +60°C BQ 9% max. . 1.5 %
+60°C 7 -6 dB max. below 500 mW 0.0 'dB 5.5.2.2 FM Hum and Noise Level BI 40 dB min. attenuation 50.3 'dB
Humidity 50°C, 90% RH AH -3 dB max. below 500 mW * 0.4 dB ¢ FM Hum and Noise Stabiiity . .
5.4.4.2 Audio Distortion (Speaker) P 10% max. at 500 mW 1.2 % Temperature -30°C BO 34 dB min. attenuation 47.9 d8
Temperature -30°C AB  18% max. at 500 mW 2.5 % +60°C B0 34 dB min. attenuation 46.0 dB
+60°C AB 18% max. at 500 mW 2.0% Hum1dity 50°C, 90% RH BS 34 dB min. attenuation 49.7 dB
' Humidity 50°C, 90% RH Ad 18% max. at 500 mW 1.2.% Yibration BU 25 dB min. attenuation 47.3 B
5.4.4.3 Audio Frequency Response 5.5.2.3 Audio Frequency Response ) ,
. (Speaker) Q 300 Hz -10.5 dB (+1, -3 dB) -10.5 dB
300 Hz : +10.5 dB (-10, +2 dB) 0.2 dB 500 Hz -6.0 dB (+1, -3 d8) -6.1 dB
500 Hz +6.0 dB (-10, +2 dB) : 7.7 dB 1000 Hz 0 a 0 dB 0.0 dB
1000 Hz 0 d8 0 dB 0.0 dB 2500 Hz +8.0 dB (+1, -3 dB) 7.3 d8
2000 Hz -6.0 dB (-10, +2 dB} -9.0 dB i , 3000 Hz +9.5 dB (+1, -4.6 dB) 6.4 dB
3000 Hz -9,5 dB {-10, +2 dB) -17.3 dB ; 5.5.2.4 Frequency Deviation BJ Limits: 4.5125 - 4.9875 kHz 4,70 kHz
5.4.4.4 Audio Hum and Noise - ; 5.5.2.5 Modulation Limiting
Unsquelched S 40 dB min. below 500 m¥ . © 61.6 dB 300 Hz BJ - £5 kHz 4.50 kHz
Squelched T 50 dB min. below 500 md 92.7 dB 500 Hz BJ S5 kHz . 4.80 khz
Audio Hum and Noise Variance - 1000 Hz < BJ <5 kHz o 4.80 kHz
Unsquelched v 2000 Hz BJ <5 kHz ‘gj 4,90 kHz
- Temperature -30°C AA 30 dB min. 61.1 dB 2500 Hz BJ £5 kHz i 4,55 kHz
~ +60°C AA 30 dB min. . 61.5 dB 3000 Hz BJ <5 kHz 3.60 kHz
Humidity 50°C, 90% RH Al 30 dB min. , 62.3 dB ,
Squelched L ' 5.5.3 .~ TRANSMITTER ELECTROMAGNETIC
Temperature -30°C AA 40 dB min. 91.7 dB COMPATIBILITY- ]
+60°C AA 40 dB min. 87.2 dB A X .
Humidjty 50°C, 90% RH Al 40 dB min. 80.1 dB 5.5.3.1 Radiated Spuriouy Emissions BK 43 dB min. attenuation 55,0 'dB
: 5.5.3.2 Sideband Spectrum -
5.5.1 - TRANSMITTER RF CARRIER - 110 kHz Freq. Separation BL 30 dB min. attenuation 40,0 dB
120 kHz Freq. Separation ; BM 60 dB min. attenuation 65.0 dB
5.5.1.1 Carrier OQutput Power ‘
: Rated (nominal) 2.5 W 5.6 ANTENNA ‘
Measured 2.54 W S . e :
Relation to Rated Qutput BA -0.3, +1 dB of nominal 0.06 dB 5.6.1 Radiation Efficiency CA 20% min. 18.2°%
Carrier Output Power Variance - Power Test Degradation cB 1 dB max. 0.0 dB
Voltage +10% BB 13 dB of nominal 0.10 dB .
-10% BB 13 dB of nominal 0.0 dB 5.7 BATTERY (NI-CAD)
- ~20% . BC -6, +3 dB of nomina} - -1,0.d : %
Temperature -30°C : BN +3 dB of ncnnza" - =0.3 dg Service LifE: 20 §0'30°C DA 8 hrs. 6 hrs. 21 min.
+60°C 8N +3 dB of nominal . -0.7 db | -30°C DB 2 hrs. ] 0 hrs. 45 mjn.
Humidity 50°C, 90% RH BR +3 dB of nominal -0.2 dB , +60°C DC 7 hrs. 6 hrs. 7 min,
y 5.5.1.2 ° Carrier Frequency Tolerance BD 0.0005% of nominal "~ 0,00012 % B
5.5.1.2 Carrier Frequency Stability - i
Voltage =~ +15% 0.0005% of nominal 0.00013 % ; & F
-15% BE -~ 0.0005% of nominal , 0.00011 % : :
. Temperature -30°C BP 0.0005% of nominal 0.00036 % »
o ; +60°C BP 0.0005% of nominal 0.00006 % :
B Hum1d1ty 50°C, 90% RH BT 0.0005% of nominal 0.00034 % £
. Vibration = BV 0.0005% of nominal 0.00033 % Y .
5.£.1.3 AM Hum and Noise Level BF 34 dB min,’ attenuation 85.5 dB ! " ,
5.5.1.4 Carrier Attack Time © BG 100 ms max. 10ms - . ~ ‘ 5 L ' : ' °
: ) . AR . . S ‘ o, : 2224-3
2224-2 : i e RS ,;
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FM TRANSCEIVER TEST DATA

MANUFACTURER: Motorola

MODEL. NO,: MX 330 - H44AAU11208
~ SERIAL NO.: 278 ADY 2113

TYPE: I11

- TRANSCEIVER CHARAGTERISTIC

ITEM NO.: . 2225

RF POWER (Nominal): 5.0 Watts

TEST FREQUENCIES: T~ - 464.450 mHz
R- 464,500 mHz

PERFORMANCE REQUIREMENT

{400-512 mHz) REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS - NOTES
. *
5.4.1 RECEIVER SENSITIVITY '
5.4.1 SINAD Sensitivity A 0.5 uV.or less 0.23 uV
SINAD Sensitivity Variance - . . ’ : :
Voltage +10% B 0.7 uV or less 0.24 uv.
7 -20% B 9.7 uV or less 0.31 yv
{ Temperature -30°C U +6 dB max. above 0.5 uv -0.4 dB
l . +60°C U +6 dB max. above 0.5 uv -3.4 dB
N\ Humidity 50°C, 90% RH AC +10 dB max. above 0.5 uV -9.1 dB
5.4.2 RECEIVER SELECTIVITY p
5.4,2.1 Usable Bandwidth c 5 kHz min. 6.10 kHz -
v Usable Bandwidth Variance - : .
Temperature -30°C v -20% max. below 5 kHz -13.1 %
+60°C v -20% max. below 5 kHz 0.0 %
Humidity 50°C, 90% RH AD -20% max. below 5 kHz -18.0 %
5.4.2.2 Adjacent Channel Selectivity D 60 dB min. 80.0 dB
N Adjacent Channel Selectivity
Variance -
Temperature -30°C W 48 dB min. 84.0 dB
+60°C W 48 dB min. 85.0 dB
. Rumidity 50°C, 90% RH AE 48 dB min. 82.0 dB -
5.4.2.3 Spurious Response Attenuation E 60 dB min. 120.0 d8
5.4.2.4 Intermodulation Attenuation F 60 dB min. 72.0 d8
5.4.3 RECEIVER SQUELCH
5.4.3.1 Threshold Squelch Sensitivity G 0.4 uV or less 0.15 uy
: Threshold Squelch Variance-
Voltage +10% I 0.6 uY or less 0.13 uy
-20% I 0.6 uV or less 0.13 uv
Temperature -30°C. Y +6 dB max. above 0.4 uV '~1.0 dB
» +60°C Y +6 dB max. above 0.4 uV -5.0 dB
~ Humidity 50°C, 90% RH AG +10 dB max. above 0.4 uV -3.0 dB
5.4.3.1 Tight Squelch Sensitivity H 4,0 uv or less 0.34 uv
Tight Squelch Variance - ) :
Temperature -30°C X +6 dB max. above 4.0 uV .~1.0 dB
+60°C X - +6 dB max. above 4.0 uV -~4.0 dB
- Humidity 50°C, 90% RH AF +10 dB max. above 4.0 uV ~9.0 dB
5.4.3.2 -Squeich Block . J. 5 kHz min. ~ ' 12.5 kHz
5.4.3.3 Squelch Attack Time - K .. 150 ms max. 60 :ms
5.4.3.4 Squelch Release Time L 250 ms max. 50 ms

equ1rement of NILECJ Standard was not met.
o test data was obtained.
No test dat; was obtained.

£ s,

See fourth page for notes and comments.,

Requirement, ‘was not met.
No evaluation was made.
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FM TRANSCEIVER TEST DATA (continued)

* TRANSCEIVER CHARACTERISTIC

ITEM NO,: 2225
PERFORMANCE REQUIREMENT

NOTES -

(400-512 mHz) « REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS
5.4.4 RECEIVER AUDIO. FREQUENCY } ‘
5.4.4.1 Audio Output Power 6Speaker) M 500 mW min. _ 950 mR
" Audio Output Power Variance - :
! ;o1tagg L +10% 0 -3 dB max. below 500 mW 1.0 dB
=20% 0 -3 dB max. below 500 mi -2.4 dB
Temperature -30°C - /A -6 dB max. below 500 mW 0.2 dB
‘ + +60°C z -6 dB max. below 500 my 0.0 dB
. Humidity 50°C, 90% RH AH -3 dB max. below 500. mM 0.2 dB
5.4.4.2 Audio Distortion (Speaker) P 10% max. at 5C0 mW 0.8 %
Temperature -30°C AB 18% max. at 500 mW 3.1%
“+60°C AB 18% max. at 500 mW 3.3 %
Humidity 50°C, 90% RH Ad 18% max. at 500 mW 4.5 %
5.4.4.3 Audio FreqUency~Response ’
” (seegker), +10.5 dB (-10, +2 dB) 1.9 dB
500 Hz +6.0.dB (-10, +2 dB) 6.9 d .-
1000 Hz “ 0 dB 0 dB 0.0 dB
2000 Hz - -6.0dB (-10, +2 dB) -7.8 dB
3000 Hz -9.5 dB (-10, +2 dB) -15.3 dB
4.4, Audio Hum and N01se - .
o488 Unsquelched S 40 d8 min, below 500 mW 61.8 d8
Squelched T 50 dB min. below 500 md 87.3 dB
‘Audio Hum and Noise Variance - .
Unsquelched ,
-30°C « AA 30 dB min. 63.5 dB
Temperature +60°C . AA 30 dB min. 64.5 dB
Hum1d1ty 50°C, 90% RH Al 30 dB min, _62.2 dB
Squelched
qTemperature -30°C AA 40 dB min. -79.3 dB
+60°C °. AA 40 dB min. 93.9 dB
"Humidity 50°C, 90% RH Al 40 dB min, 93.3 dB
- 5.5,1 " TRANSMITTER RF- CARRIER
5.5.1.1 © Carrier Output Power
" Rated (nominal) 5.0 W
Measured 5,18 W
Relation to Rated Output BA -0.3, +1 dB of nominal 0.16 dB
- Carrier Output Power Variance - . . :
Yoltage +10% BB 3 dB of nominal 0.42 dB
i -10% BB 13 dB of nominal -0.94 dB
oo =20% BC ~6, +3 dB of nominal -2.33 dB -
Temperature -30°C BN $3" d8 of nominal -0.58 dB
+60°C - BN 13 dB of nominal -1.23 dB
' Humidity 50°C, 90% RH BR ‘33 dB of nominal -0.32 dB_
5:5.1.2 Carrier Frequency Tolerance = BD 0.0005% of nominal 0.00009 %
.5.1, r Frequenc Stabi11t -
? 5'1 ? carggftage ! +{5% g BE 0.0005% of nominal 0.00019 %
©o-15% BE 0.0005% of nominal 0.00017 % .
‘ Temperature -30°C BP 0.0005% of nominal 0.00057 %
+60°C B8P 0.0005% of nominal 0.00003 % ;
Humidity 50°C, 90% RH BT 0.0005% of nominal -0.00037 %
Vibration 8v 0.0005% of nominal 0.00032 %
5.5.1.3 AM Hum and Noise iLevel BF 34 dB m1n. attenuation ‘83,1 d8
5.5.1.4 ' BG 100 ms max. o 6 ms

Carrier Attack Time <{§
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FM TRANSCEIVER TEST DATA (continued) ITEM NO.: 2225

5 o . ' FM TRANSCEIVER TEST DATA

MANUFACTURER: . Motorola
MODEL NO.: ‘MT500-H33BBU1124A
SERIAL NO,.: 230 ADU 1660

TRANSCEIVER CHARACTERISTIC ‘PERFORMANCE REQUIREMENT o N
' . . DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES ITEM NO.: 2296
(400-512 wHz) . REF ‘ ‘ RF POWER (Nominal): 5.0 Watts

TEST FREQUENCIES: T- " 151.625 mHz

5.5.2 TRANSMITTER AUDIO FREQUENCY

TOOULATION TYPE: . 11 » R-."151.625 mHz
. .  TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT
5.5.2.1 S?glgrzgguew Harmonte BH 5% max. 0.7 % . 3 [ : {150-174 mHz) . REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
Temperature Stability BQ 9% max. o 4.8 % 5.4.1  RECEIVER SENSITIVITY
‘ +60°C BQ 9% max. 4.4 % : —— |
5.5.2.2 FM Hum and Noise Level BI 40 dB min. attenuation 51.0 dB 5.4.1 SINAD Sensitivity A 0.5 uV or less 0.19 u¥
eJele FM Hum and Noise Stability ; SINAD Sensitivity Variance -
Temperature -30°C BO. 34 dB min. attenuation 51,1 dB Voltage +10% . B 0.7 uV or less 0.21 uv
+60°C BO ~ 34 dB min. attenuation . 46.7 dB . . . . -20% B 0.7 uV or Tess 0.22 uv
Humidity 50°C, 90% RH BS - 34 dB min. attenuation ~ 49.1 d8 Temperature -30°C - u +6 dB max. above 0.5 u¥ 1.0 dB
Vibration ’ BU 25 dB min. attenuation 42.1 dB ¢ L +60°C U +6 dB max. above 0.5 uV -1,5 dB
5.5.2.3 Audio Frequency Response . : ¥ Humidity 50°C, 90% RH AC +10 dB max. above 0.5 uV -1.2 d8 .
et 300 Hz -10.5 dB (+1, -3 dB) -10.5 dB : '
500 Hz -6.0 dB {+1, -3 dB) -6.1 dB 5.4.2 RECEIVER SELECTIVITY e
1000 Hz 0 d 0 d 0.0 d8 N , N
2500 Hz +8.0 dB (+1, -3 dB) 7.7.dB L 5.4.2.1 .Usable Bandwidth L - - 5kHz min. 6.00 kHz
3000 Hz +9,5 dB (+1, -4.6 dB) : 7.(5) Eg Usable Bandwidth Vgriance -
- sati BS Limits: 4.5125 - 4,9875 kHz 4.6 z : Temperature -30°C v -20% max. below 5 kHz 1.7 %
552 e T rinicing ‘ . +60°C V. -20% max. below 5kHz <17 %
M 300 Hz Bd <5 kHz 5.05 kHz * Humidity 50°C, 90% RH AD . -20% max. below 5 kHz 6.7 %
500 Hz BJ <5 kHz 4,70 kHz 5.4.2.2 Adjacent Channel Selectivity D 70 dB min. " ‘ 86.0 dB
1000 Hz BJ <5 kHz ’ 4.60 kHz Adjacent Channel Selectivity !
2006 Hz BJ $5 kHz " 4.40 kHz Variance - ,
2500 Hz BJ $5 kHz 4.10 kHz Temperature -30°C ] 58 dB min, 89.0 dB
3000 Hz BJ.  $5 kHz 3.25 kHz v +60°C W 58 dB min. 94.0 dB
Humidity 50°C, 90% RH AE ~ 58 dB min. © 85.0 dB
: 5.4.2.3 Spurious- Response Attenuation E 60 dB min. 76.0 dB -
IC pur p |
5.5.3  TRANSMITIER ELECTROMAGHET 5.4.2.4  Intermodulation Attenuation F - 60 dB min. 56.0 dB  *
5.5.3.1 Radiated Spurious Emissions BK 43 dB min. attenuation 55.0 dB ‘ 5.4.3 RECEIVER SQUELCH
5:5:3:2 g di‘l’S“;’Hi"EﬁES‘,‘“‘s;parmon BL 30 d8 min. attenuation © 40,0 d8 , g .5.4.3.1 Th,res::o]’d Squelch Sensitivity G - 0.4 uV or less 0.10 uv
n ‘ j 60 dB min. attenuaticn 65.0 dB : . Threshold Squelch Variance- o
‘ £20 kHz Freq. Sepavra’qon B o « R = Voltage +10% 1 0.6 uV or less 0.01 uv
; . = - I : T -20% 1 0.6 uV or Tess 0.10 uv
5.6 ANTENNA ' : o o T Temperature -30°C Y +6 dB max. above 0.4 uV 3.0 dB
j i €A . 50% min. 94.5 % +60°C v +6 dB max. above 0.4 uV -6.0 dB
56.1 ;5?,3;?}225;2;523230;1 CB 1 dB max. 0.0 dB - . Humidity 50°C, 90% RH AG  +10 dB max. above 0.4 uV -3.0 4B
‘ . - 5.4.3.1 Tiﬂg:\t Squeich Sensitivity H 4.0 uV or less 3 0.40 uv
- Tight Squelch Variance - ) ‘
5.7 BATTERY (NI-CAD) ; ‘ ’ ‘Temperature -30°C X +6 dB max. above 4.0 uV 0.0 dB
; ife: 20 ® DA . 8 hrs. 4 hrs. 57 min. ) Lt 460°C X +6 dB max. -above 4.0 uV -1.0 dB
Service Life: 20 to 30°C T8 3 hren 3 hrs. 19 min. _Humidity 50°C, 90% RH  AF  +10 dB max. above 4.0 uV -1.0 d8
+60°C pc 7 hrs. 4 hrs. 42 min. 5.4,3.2 .~ Squelch Block ; J 5 kHz min. ; 10.5 kHz
; . 5.4,3.3 = Squelch Attack Time K- 150 ms max. e ' 45 ms
: 5.4.3.4 Squelch Release Time L 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. ) o : : o
n-No test data was obtained. No evaluation was made.
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EM TRANSCEIVER TEST DATA (continued)

TRANSCEIVER CHARACTERISTIC
{150-174 mHz)

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

RECEIVER AUDIO FREQUENCY

Audio Output Power (Speaker)

Audio Output Power Variance -

Voltage +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 -
Unsquelched
Squelched

ITEM NO.: 2226

PERFORMANCE REQUIREMENT

Audio Hum and Noise Var1ance -

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

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

Carrier OQutput Power Variance -

Yoltage +10%
. -10%
: -20%
Temperature -30°C
+60°C
Humidity 50°C, 90% RH
Carrier Frequency Tolerance

Carrier Frequency Stability -

Voltage +15%
“-15%
Temperature -30°C
+60°C
Hum1d1ty 50°C, 90% RH
Vibration - :

" AM Hum and Noise Level

Carrier Attack Time

REF. DEC '78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
M 500 mW min. 930 mM
0 -3 dB max. below 500 mW 0.9 dB
0 -3 dB max. below 500 mW -2.1 dB
Z -6 dB max. below 500 i -0.3 dB
Z -6 .dB max. below 500 mW 0.1 dB
AH -3 oB max. below 500 mW 0.1 dB
p 10% nlax. at 500 mh 1.3 %
AB 18% max. at 500 mW . 1.7 %
AB 18% max. at 500 mW; 1.5 %
Ad 18% max. at 500 mW . 1.2 %
Q .

. +10.5 dB (-10, +2 dB) 1.5 d8
+6.0 dB (-10, +2 dB) 4,1 dB
0 . dB 0 dB 0.0 dB
-6.0 dB (-10, +2 dB). -7.4 dB
-9.5 dB (-10, +2 dB) -17.4 dB -
S 40 dB min. below 500 mW 73.3 dB
T 50 dB min. below 500 mW 63.5 dB
AA 30 dB min. 75.1 dB
AA 30 dB min. 67.4.,dB
Al 30 dB min, 69,7 dB
AA 40 dB min. 64.5 dB
AA 40 dB min. 63.2 dB
Al 40 dB min. 78.1 dB
5.0 W
. 6.06 W
BA -0.3, +1 dB of nominal 0.84 dB
BB 3 dB of nominal 1.8 dB
BB 3 dB of ;nominal -0.4 dB
BC -6, +3 dB of nominal ~-1.8 dB
BN 13 dB of nominal. 0.7 dB

"~ BN 13 dB of nominal 0.1 dB
BR 13 dB of nominal 0.0 dB
BD 0.0005% of nominal 0.00017 %
BE 0.0005% of nominal 0.00016 %
BE 0.0005% of nominal 0.00017 %
" BP 0.0005% of nominal 0.00010 %,
BP 0.0005% of nominal 0.00022 %
BT 0.0005% of nominal 0.00015 %
BY 0.0005% of nominal 0.00018 %
BF 34 dB min, attenuation 81.8 d8
BG 100 ms max. o 4'ms

2226-2
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FM TRANSCEIVER TEST.DATA (continued)

TRANSCEIVER CHARACTERISTIC
(150-174 mH{z)

5.5.2 TRANSMITTER AUDIO FREQUENCY
MODULATTON

5.5.2.1 Audio Frequency Harmonic
Distortion
Temperature Stability
-30°C
+60°C
FM Hum and Noisé 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
Modulation Limiting
300 Hz
500 Hz
1000 Hz
2000 Hz
2500 Hz
3000 Hz

5.5.2.2

5.5.2.3

o P

orun
.
n~N

5.5.3 TRANSMITTER ELECTROMAGNETIC
COMPATIBILITY

1 Radiated Spurious Emissions
.2 Sideband Spectrum -

$10 kHz Freq. Separatijon

%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

ITEM NO.:

PERFORMANCE REQUIREMENT

2226

REF. DEC~'78 NILECJ-STD-0209.00 TEST RESULTS NOTES
BH 5% max. 1.2 %
BQ 9% max. 4.0 %
BQ 9% max. 1.7 % 2
BI 40 dB min. attenuation 46,7 dg°
BO 34 dB min. attenuation 9.3d8
B0 34 dB min. attenuation 38.5 dB
BS 34 dB min. attenuation 52.7 dB
BU 25 dB min. attenuation 44,2 dB
-10.5 dB (+1, -3 dB) -7.8 d8 * 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 d8 *
+9.5 dB {+1, -4.6 dB) 1.7 d8 *
BJ Limits: 4.5125 - 4.9875 kHz 4,60 kHz
BJ <5 kHz 5.00 kHz
BJ <5 kHz 4,80 kHz -
BJ $5 kHz 4,70 kHz
BJ <5 kHz 4,60 kHz
Bd <5 kHz 4.30 kHz
BJ <5 kHz 3.60 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 20% min. 20.8 %
CB 1 dB max. 0.0 dB
DA 8 hrs. 4 hrs, 0 min,
DB 2 hrs. ~l.hr, 30 min.
DC 7 hrs. 3 hrs. 45 min.
2226-3
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FM TRANSCEIVER TEST DATA {continued)
NOTES AND COMMENTS

ITEM NO.: 2226
£

Comments of~manufacturer;

A. A microphone compensator must be used to obtaln gaudio
regponse measurements. '

2226-4
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_ _ LT T L FM OTRANSCEIVER TEST DATA ‘
>MANUFACTURER Motoro]a e n AR ITEM NO.. ' 2227 .
MODEL. NO. ¢ MT 500.- H34BBU1;24A = RF POWER (Numina]) © 4,0 Watts
SERIAL NO.. 411 ADU 1096 T TEST FP’QUENCIES T .464;500 mHz
TYPE CIF % - R- 464.500 mHz
TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT . . .
. (400 512 mhz) g REF. DEC '78 NILECJ-STB 0209 00 TEST" RESULTS NOTES
. - 3
5.4,1 1RECEIVER SENSITIVITY \
5.4.1 SINAD Sensitivity A 0.5uVor Tess /, *0.26 uv
‘ SINAD Sensitivity Variance - _ ' ‘ f .o
VoTtage +10% B 0.7 uv or less J 0.25 uV
- -20% B 0.7.uV or less 0.26 uy
Temperature ~30°C u +6 dB max. above .5 uv 4.9 'dB
+60°C U +6 dB max. above 0.5 uv ~1.7 dB,
Hum1d1ty 50°C, 90% RH AC +10 dB max. above 005 uy -3.7 d8 -
5.4.2 RECEIVER SELECTIVITY
5.4,2.1 Usable Bandwidth C 5 kHz min. 5.50 kHz
- Usable Bandwidth Variance - . : -
Temperature -30°C v ~20% max, -below 5 kHz 7.3%
- +60°C v -20% max. beVow 5 kHz 16.4
. Hum1d1ty .50°, 90% RH - AD -20% max. below 5 kHz 3.6 %
5.4.2.2 . Adjacent Channel Selectivity D 60 d8 min. ® 79.0 dB «
: Adjacent Channel Selectiv1ty i
Variance - : .
Temperature ~30°C Y 48 dB min. 70.0 dB
" +60°C W 48 dB min. 77.0- dB
: Humidity 50°C, 90% RH AE - 48 dB mins 81,0 dB
5.4,2.3 Spurvous Response Attenuation E 60 dB min. 72,0 dB
5.4.2.4 ' Intermodulation Attenuation - F 60 dB ‘min. 77.0. dB
"5,4.3 'RECEIVER SQUELCH
5.4.3.1 Threshold Squelch Sens1t1vity G 0.4 uV¥ or less 0.19 uv.
' “Threshold Squelch. Variance- ¢
VoTtage S +10% I 0.6 uV or less 019 uv
-20% 1 0.6-uV or less 0.21 uv®
Temperature ~30°C Y +6 dB max. above 0.4 uv ~5.0 dB
- +60°C Y +6 dB max, above 0.4 uV "-3.0 dB
i Hum1d1ty 50°C, 90% RH AG +10 dB max. above 0.4 uV 2.0 dB
5.4.3,1 Tight :Squelch Sensitivity H 4.0 uV or less 0.42 uy
. Tight Squelch Variance - ; B,
Temperature +~30°C X +6 dB'max. above 4.0 uV - :~6.0 dB
. +60°C X “+6 dB max. above 4.0 uV ,-1.0 dB
Hum1dity 50°C, 90% RH AF 410 dB max. above 4 0 uv ~4.0 dB :
5.4,3.2 Squelch B1ock : J 5 kHz min. 10,6 kHz
5.4.3.3 " - ‘Squelch Attack Time K 150 ms max. . 65 ms C
5.4.3.4 Squelch Release Time Lo 250 ‘ms max. 110 ms

N L e et

*—Requ1rement of NILECJ Standard was not met.

N-No test data was obtained.
n-No test data was obtained.

See ‘fourth page for notes .and comments.'

Requirement was not met,
No eya]uation was made. .
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’ ﬁ;(i . v FM TRANSCEIVER TEST DATA {continued) ITEM NO.: 2227
. : ‘ . TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT
] T o = ;
FM TRAMSCEIVER TEST DATA (§0nt1nu9d) | ‘ TEM NO 22?.7 . . ,‘ - (400-512 midz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES
TRANSCEIVER CHARACTERISTIC PERFORMANCE REQUIREMENT B Fi . ’
{400-512 mHz) . REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES °-5:2 TRANSHITIER AUDIO FREQUENCY
. ' ‘ . 2 MODULATION
5.4.4 RECEIVER AUDIO FREQUENCY B 5.5.2.1 Audio Frequency Harmonic
5.4.4,1 Audio Output Powei (Speaker) M -~ 500 mW min. 670 mi , o . Distortion . BH - 5% max. 0.7 %
Audio Output Power Variance - = Temperature Stability
Voltage +10% 0 -3 dB max. below 500 mh 0.7 dB -30°C BQ 9% max. 4.7 %
205 . 0 -3 dB max. below 500 mi -1.8 dB 5.5.2.2 , o0 C By 9% max. L5 3
Temperature -30°C 7 -6 dB max. below 500 mh ~3.6 dB . : .5.2. FM Hum and No1'se Level . Bl 40 dB min. attenuation 45.5 dB
+60°C Z -6 dB.max. below 500 mH 0.5 dB - FM Hum and Noise Stability .
Humidity 50°C, 90% RH AH -3 dB max. below 500 mW 0.4 dB Temperature -30°C BO 34 dB min. attenuation 39.1 dB
5.4.4,2 Audio Distortion (Speaker) P 10% max. at 500 mW 2.9% - Humi di Lr60°C BO 34 dB min. attenuation 38.5 d8
. Temperature -30°C AB  18% max. at 500 mW 2.5 % o lumidity 50°C, 50% RH BS 34 dB min. attenuation 51.0 dB
+50°C AB  18% max. at 500 mi 2.0 % | 5593 Yibration BU 25 dB min. attenuation 48.3 d
. Humidity 50°C, 90% RH AJ - 18% max. at 500 m 3.4 % P3e e Audio Frequency Response
5.4.4,3 Audio Frequency Response . ‘ - 3508 Hz -10.5 @8 (+1, -3 dB) ~7.8 dB *
(Speaker) Q : . : : /500 Hz -6.0 dB (+1, -3 dB) -3.9 dB *
300 Hz +10,5 dB (-10, +2 dB) 4.8 dB 1000 Hz 0 d 0 d 0.0 d8
500 Hz +6,0 dB (-10, +2 dB) 4.3 dB . i 2500 Hz +8.0 dB (+1, -3 dB) 1.2 dB *
1000 Hz . 0 d 0 d8 0.0dB - 5 3000 Hz +9.5 dB (+1, -4.6 dB) -0.9 dg *
2000 Hz -6.0 dB ‘(-10, +2 dB) -6.1 dB 5.2.4 Frequency Deviation BJ Limits: 4.5125 - 4,9875 kHz 4.60 kHz
3000 Hz _9.5 dB (_10, 42 dB) ‘14.’8 dB 5.532.5 MOdU]at]Oﬂ L1m1t1ng
5.4.4.4 Audio Hum and Noise - , } . > | 300 Hz BJ <5 kHz 5.05 kHz *
Unsquelched s 40 dB min. below 500 m¥ =~ -  61.8 dB o - 500 Hz BJ 55 kHz 4.90 kHz
Squelched . T 50 dB min. below 500 mi 84.9 dB , ' : 1000 Hz BJ S5 kHz 4.80 kHz
Audio Hum and Noise Variance - , : : 2000 Hz BJ 55 kHz 4,50 kHz
‘Unsquelched : : 2500 Hz BJ <5 khHz 3.90 kHz
Temperature -30°C AA .30 dB min. . 57.4 dB 3000 Hz BJ  £5 kHz 3.00 kHz
+60°C AA 30 dB min. 62.4 dB
Humidity 50°C, 90% RH Al ° 30 dB min. 61.7 dB 5.5.3 TRANSMITTER ELECTROMAGNETIC
Squelched . - . ' C_w
Temperature -30°C AR 40 dB min. 86.5 dB . ‘ . '
+60°C AA 49 dB min. : ~ 85.9 dB , 5.5.3.1 Rgdwated Spurious Emissions BK 43 dB min. attenuation 60.0 dB
Humidity 50°C, 90% RH Al 40 dB min. : 85.6 dB 5.5.3.2 Sideband Spectrum -
. %10 kHz Freq. Separation BL 30 dB min. attenuation 40.0. d8
5.5.1 TRANSMITTER RF "APRIER ‘ ; - ;20 kHz Freq. Separation BM 60 dB min. attenuation 65.0 dB
5.5.1.1 Carrier Output Power : , 5.6 ANTENNA
: Rated (nominal) 4,0 W ' :
Measured ‘ 4,91 | 5.6.1 Radiation Efficiency CA  50% min. ‘ 60.3 %
Relation to Rated Outnut BA -0,3, +1' dB of nominal - - 0.89 d5 . - : : . - Power Test Degradation c8 1 dB max. 0.0 dB
Carrier Output Power Variance - . , : ‘
Voltage +10% BB 13 dB of nominal - 1.80 dB - 5.7 BATTERY {NI-CAD)
-10% . BB 3 dB of nominal . -0.20 d8 '
. 220% , BC -6, +3 d of nominal -1.43 d8 , o . Service Life: 20 to 30°C DA 8 hrs. 4 hrs. 0 min.
Temperature -30°C BN #3 dB of nominal - 0.29 dB i -30°C DB 2 hrs, 3 hrs. O min.
+60°C BN %3 'dB of nominal © =0.36 dB % +60°C DC .7 hrs. 3 hrs. 45 min
. . Humidity 50°C, 90% RH BR 13 dB of nominal v 0,07 d8B. ‘ :
5.5.1.2 .Carfier Frequency Tolerance - BD 0.0005% of nominal . 0.00022 % . e
5,5.1.2 Carmer Frequency Stability - = ‘ it
Voltage = +15% BE 0.0005% of nominal - 0.00025 %
. -15% BE 0.0005% of nominal 0.00028 ‘%
Temperature -30°C BP .- 0.0005% of nominal 0.00015 %
B +60°C BP 0.0005% of nominal 0.00016 %
Humidity .50°C, 90% RH BT 0.0005% of nominal 0.00015 %
~Vibration . BY 0.0005% of nominal 0.00019 %
- 5.5.1.3 AM Hum and Noise Level . BF 34 dB min. attenuation 64.9 dB
5.5.1.4 Carrier Attack Time . BG ~ 100 ms max. X ; g 6 ms . ; 2227-3
2227-2 R v | : ﬁ )
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FM TRANSCEIVER TEST DATA (continued) ‘ » FM TRANSCEIVER TEST DATA
NOTES AND COMRENTS " MANUFACTURER: . General Electric ~ ITEM NO. : . 2230 |
) MODEL NO.: PE65RBSBMX RF POWER {Nominal): 3.5 Watts
ITEM NO.: 2227 S SERIAL NO.: 938261346 ’ TEST FREQUENCIES: T~ 464.500 mHz
. ' TYPE: III ) o R- 464.500 mHz
¥ .- TRANSCEIVER CHARACTERISTIC " PERFORMANCE REQUIREMENT o
Comments of manufactursr: j ‘f‘@ : (400-512 ‘mHz) - REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOIES
. . ‘ 5.4.1 ECEIVER SENSITIVITY ° '
A A microphone compensator must bhe nsed to obltain audio » - _ ‘ RECETYER ,ITI 1 :
° ) v s ) ' o 5.4.1 ° SINAD Sensitivity A 0.5 uv or less 0.27 uV
response measurenents. : : _ ] . . SINAD Sensitivity Variance - : :
& - ) . ' : Voltage +10% - B 0.7 uV or less 0.28 uv
3 : -20% B 0.7 uV¥ or less - 0.29 uv
'A Temperature -30°C U +6 dB max. above 0.5 uV 2.9 @8
, 7 +60°C U +6" dB max. above 0.5 uV ~-1.5 d8
Hymidity 50°C, 90% RH AC +10 dB max. above 0.5 uV -1.5 dB
5.4.2 RECEIVER SELECTIVITY )
' 5.4.2.1  Usable Bandwidth . C 5 kHz min. ‘ " 6.4 KHz
Usable .Bandwidth Variance - . .
o Temperature -30°C iy -20% max. below 5 kHz =16 %
& ) , +60°C v -20% max. below 5 kHz . +l0 %
g Humidity 50°C, 90% RH AD -20% max. below 5 kHz -14 % .
5.4,2.2 Adjacent Channel Selectivity D 60 d3 min. 81.4 dB
. 1 Adjacent Channel Selectivity '
S . Variance -
. Temperature -30°C W 48 dB min. 58.3 dB
) & o +60°C =W 48 dB min. 69.9 dB
. ’ Je : . Humidity 50°C, 90% RH AE 48 dB min. 68.7 dB
’ - : - 5.4.2.3  Spurious Response Attenuation E 60. dB min. 52.6 dB *
5.4.2.4 Intermodulation Attenuation F 60 dB min. ' 62.3 dB
5,4.3  RECEIVER SQUELCH -
'5.4.3.1 Threshold Squelch Sensitivity G 0.4 uV or less 0.11 uv
, Threshold Squelch Variance- L ,
Voltage =~ +10% 1 0.6 uV or less . o 0,10 uv
o -20% 1 0.6 uV or less ‘ 0.17 uv
L ‘ Temperature -30°C Y +6 dB max. above 0.4 uV ' 0.8 dB
7 : : +60°C ¥ +6 dB max. above 0.4 u¥ -5.2 dB
‘ ‘ Humidity 50°C, 90% RH AG - +10 dB max. above 0.4 uvV -5.6 dB
; 5.4.3,1 Tight Squelch Sensitivity H 4.0 uy¥ or Tess - 0.56 uv
2 . "Tight Squelch Variance - : ) ) |
“ S T Temperature -30°C X +6 dB max. above 4.0 uV -15.1 dB
, o . 19 o _ +60°C X +6 dB.max. above 4.0 uv -10.8 8
¢ o ) , : Humidity 50°C, 90% RH AF" 410 dB max. above 4,0 uV -9.8 dB
: S o 5.4.3.2 Squelch Block ) J 5 kHz min. 4,1 kHz *
5.4.3.3 Squelch Attack Time - - K ‘150 ms max. ' 24 ms - -
5.4,3.4 Squelch Re1ea‘$e Time L 250 ms max. . 130 ms
*-Requi rvemeht‘ of NILECJ Standard was not met. See fourth page fo;f notes and comments.
i . N-No test data was obtained. Requirement was not met.
! n-No test data was obtained. No evaluation was made.,
* )
0 v . . =a . R : ‘
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FM TRANSCEIVER TEST DATA {continued)
TRANSCEIVER CHARACTERISTIC

ITEM NO.: 2230
PERFORMANCE REQUIREMENT

(400-512 mHz) REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
5.4.4 RECEIVER AUDIO FREQUENCY
5.4.4.1 Audio Output Power (Speaker) M 500 mW min. ’ 891 mu
Audio Qutput Power Variance -
Voltage +10% 0 .~3 dB max. below 500 mM 3.4 dB
-20% 0 -3 dB max. below 500 mW 0.2 dB
Temperature -30°C z -6 dB max. below 500 mW 2.9 dB
+60°C z -6 dB max. below 500 mW 3.2 dB
Humidity 50°C, 90% RH AH -3 dB max. below 500 mW 3.1 dB8
5.4.4.2 Audio Distortion (Speaker) P 10% max. at 500 mW 3.3 %
Temperature -30°C AB 18% max. at 500 m{ 4.6 %
+60°C AB 18% max. at 500 mW 3.2%
Humidity 50°C, 90% RH AJ 18% max. at 500 mW 3.0 %
5.4.4.3 Audio Frequency Response :
(Speaker) Q :
300 Hz +10.5 dB (-10, +2 dB) 4,9 d8
500 Hz +6.0 dB (-10, +2 dB) - 3.8 dB
1000 Hz 0 dB 0 d 0.0 dB
2000 Hz -6.0 dB (-10, +2 dB) -8.9 dB
. 3000 Hz -9.5 d8 (-10, +2 dB) -15.7 dB-
5.4.4.,4 Audio Hum and Noise - : )
Unsquelched S 40 dB min. below 500 mW 61.9 dB
Squelched T 50 dB min. below 500 md 61.9 dB
Audio Hum and Noise Variance -
Unsquelched
Temperature -30°C AA 30 dB min. 64.1 dB
+60°C AA 30 dB min, 63.3 dB
Humidity 50°C, 90% RH Al 30 dB min. 62.8 dB
Squelched :
Temperature -30°C AA 40 dB min. 74.7 dB
+60°C AA 40 dB min. 76.5 dB -
Humidity 50°C, 90% RH Al 40 dB min, 72.4 4B -
5.5.1 TRANSMITTER RF CARRIER
5.5.1.1 Carrier Qutput Power a .
Rated (nominal} 3.5
Measured . . 3.4 ¥
Relation to Rated Output BA -0.3, +1 dB of nominal -0.13 dB
Carrier Output Power Variance - '
Yoltage +10% BB 13 dB of nominal 0.6 dB
v -10% . BB +3 dB of nominal -1.1 dB
-20% BC -6, +3 dB of nominal -2.2 dB
Temperature -30°C BN +3 dB of nominal . © 0.1 dB i
: +#60°C - BN 13 dB of nominal ~3.4 dB *
. Humidity 50°C, 90% RH BR 13 -dB of nominal ' -0.9 dB
5.5.1.2 Carrier Frequency Tolerance BD 0.0005% of nominatl -0.00006 %
5.5.1.2 Carrier Frequency Stability - :
Voltage . +15% BE 0.0005% of nominal -0.00009 %
’ -15% BE 0.0005% of nominal -0.00007 %
Temperature -30°C BP 0.0005% of nominal « =0.00003 %
+60°C BP 0.0005% of nominal -0,00002 %
Humidity 50°C, 90% RH BT 0.0005% of nominal -0,00024 %
Vibration ‘ BV 0.0005% of nominal N *1
5.5.1.3 ~ 'AM Hum and Noise Level BF 34 dB min. attenuation 40.5 dB
5.5.1.4 . Carrier Aftack Time BG 100 ms max. 15 ms

2230-2
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FN 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

+60°C
FM Hum and Noise Level
FM Hum and Nojse 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
.4 Frequency Deviation
5 Modulation Limiting
300 Hz ’
500 Hz
1000 Hz
2500 Hz
3000 Hz

TRANSMITTER ELECTROMAGNETIC
COMPATIBILITY

5.5.2.2

5.5.2.3

Radiated Spurious Emissions
Sideband Spectrum -

) 110 kHz Freq. Separation

120 kHz Freq. Separation

5.6 ANTENNA

Radiation Efficiency
Power Test Degradation

5.6.1

5.7 BATTERY (NI-CAD)

Service Life: 20 to 30°C
=30°C
+60°C

ITEM NO.: 2230
PERFORMANCE REQUIREMENT

TEST RESULTS

REF. DEC-'78 NILECJ-STD-0209.00 NOTES
BH 5% max. 6.0 % *
BQ 9% max. 7.4 %

BQ 9% max. 5.2 %
BI 40 dB8 min. attenuation 24.4 dB *
BO 34 dB min. attenuation 23.5 dB *
BO 34 dB min. attenuation 25.3 dB *
BS 34 dB min. attenuation 27.8 d8 *
BU 25 dB min. attenuation N *1
-10.5 d8 (+1, -3 dB) -32.3 dB *
-6.0 dB (+1, -3 dB) -16.7 dB *
0 dB 0 dB 0.0 dB
+8.0 dB (+1, -3 dB) 3.7 dB *
+9,5 d8 (+1, -4.6 dB) 3.7 dB *
BJ Limits: 4.5125 - 4.9875 kHz 4.82 kHz
BJ <5 kHz 1.10 kHz
BJ <5 kHz 4.32 kHz
BJ 35 kHz 4.82 kHz
BJ $5 kHz 4.15 kHz
BJ $5 kHz 3.90 kHz
BK 43 dB min. attenuation 49,5 dB
BL 30 dB min. attenuation -32 d8
BM 60 dB min. attenuation -52 dB *
CA 50% min. 23.0 % *
CB 1 dB max. 0 dB
DA 8 hrs. 2 hrs. 40 m%1,

DB 2 hrs. 1 hr. 5 mn.

DC 7 hrs. ‘n 1
2230-3
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FM TRANSCEIVER TEST DATA ( continued) ) .

‘ 3
NOTES AND COMMENTS

ITEM NO.: 2230

i it failed during ‘the room temperature measurements {no RF output) and it wgs‘returned
1212 %Z;Zral E]ectricgservice shop for repair.. Upop return_of the repa{[gd unit :he ;ogm
temperature tests were completed. During the vibration t;st1ng,the.RF output was oqnh :
be intermittent. NO measurements could be made.° Hhen' the unit was checked _w1t39:
vibration, its operation was normal. - During the +60°C portion of the battery service _j e

test the test unit produced no audio output power.

. . oY

. |

3

2230-4

&

e e

MANUF ACTURER :

General Electric
MODEL- NO,: PY56YBSBHX
SERIAL NO.: 938261446
TYPE: ‘ 11 .
TRANSCETVER CHARACTERISTIC
(150-174 mHz)
5.4.1 RECEIVER SENSITIVITY
- T 5.4;1 SINAD Sensitivity
5 CoL SINAD Sensitivity Variance -
. - Voltage +10%
i ’ - . - -20%
< o Temperatire -30°C
2 : ' N +60°C
o ' Humidity\50°C,;901 RH
. ¥\\’\-,\- 7 ’
<5,4,2 RECEIVER SELECTIVITY
5.4,2.1 Usable Bandwidth
. Usable Bandwidth Variance -
Temperature -30°C :
’ +60°C
Humidity 50°C, 90% ay
5.4.2.2 Adjacent Channe? Selectivity
Adjacent Channe]'Selectivity
) Varjance -
h Temperature -30°C
. 5 S +60°C
Humidity 50°C, 90% Ry
5.4.2.3 Spurious Response Attenuation
5.4.2.4 IntermoduldtionjAttenuation
5.4.3 RECEIVER SQUELCH
5.4.3.1 Threshold Squelch Sensitivity
Threshold Squelch Variance-
Voltage - +10%
R ~20%
Temperature -30°C
60°C

¥
. Humidity 50°c, 90% RH
Tight Squeich Sensitivity
Tight Squelch Variance -
- Temperature -30°C
B : +60°C
Humidity 50°C, 90% ‘RH
Squelch BYock -
- Squelch Attack Time
Squelch Release Time

n-No test»data was obtained.
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FM TRANSCEIVER TEST DATA

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

2231
2.0 - Watts
151.625 mHz

2231-1

R~ 151.625 pHz
PERFORMANCE REbUIREMENT '
REF.  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
REF . —_
0.5 uV or less 7 0.19 uy
0.7 uV or less 0.18 uv
0.7 u¥ or less 0.32 uy
+6 .dB max. above 0.5 uv, S | g
+6 dB max. above 0.5 uv n 1
+10 dB max. above 0.5 uy n
5 kHz min. ; 7.2 kHz
-20% max. below 5 kHz n .
~20% max. below 5 kHz n. 1
-20% max. below 5 kHz R B
70 dB min. 61.5 d8 *
58 dB min. n
58 .dB min. i n
58 dB min, n
60 dB min. >60 dB
60 dB min. 6211 dB
0.4 uV or Yess . 0.05 av
0.6 uV or less 0.05 uv
0.6 uV or less w 0.09 uy
+6 dB max. above 0.4 uy n
+6-dB max. above 0.4 uv n 1
+10 dB ‘max. above 0.4 uv. n o
4,0 uV or less 0.44 uv
' +6 dB max. above 4.0 yy n. :
+6 dB max. above 4.0 yy n 1
+10 dB max.’ above 4.0 yy oo ¢
5 kHz min, : 6.1 kHz
150 ms-max, “ 23 ms
250 ms_max. - - 68 ms

“-Requirement of NILEC) Standard was not met. See fourth Page for notes and comments,
N<No test ‘data was obtained." Requirement was not met. e
No evaluation was made.
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FM TRANSCEIVER TEST DATA {continued)

TRANSCEIVER CHARACTERISTIC

ITEM NO.: 2231
PERFORMANCE REQUIREMENT

"NOTES

., 100 ms max.

{150-174 mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS
5.4.4 RECEIVER AUDIO FREQUENCY
5.4.4.1 Audio Output Power (Speaker) M 500 mW min. 878 mW
Audio OQutput Power Variance - ) o
Voltage +10% 0 -3 dB max. below 500 my 3.4 dB
~20% 0 -3 dB max. below 500 m{ . 0.0 dB
Temperature -30°C z -6 dB max. below 500 mW n
+60°C Z -6 dB max. below 500 mi n 1
Humidity 50°C, 90% RH AH -3 dB max. below 500 mW n
5.4.4.2 Audio Distortion -(Speaker) P 10% max. at 500 mW 2.4 % o
Temperature -30°C AB 18% max. at 500 mi n
+60°C AB 18% max. at 500 mW n L
Humidity 50°C, 90% RH AJ 18% max. at 500 mW n
5.4.4.3 Audio Frequency Response B
(Speaker) : S
300 Hz +10.5 dB (-10, +2 dB) - 3.8 dB
500 Hz +6.0 dB (-10, +2 dB) 2.0 dB
1000 Hz 9 d 0 d 0.0, d8
2000 Hz -6.0 dB (-10, +2 dB) -8.2 d8B
y 3000 Hz =9.5 dB (-10, +2 dB) -15.4 dB .
5.4.4.4 Audio Hum and Noise - : &
Unsquelched S 40 dB min. below 500 mW 68.5"dB
Squelched T 50 dB min, below 500 mW 92.0 dB
Audio Hum and Noise Variance -
Unsquelched
: Temperature -30°C AA 30 dB min. n
., +60°C AA 30 dB min, n 1
Humidity 50°C, 90% RH Al 30 dB min. n :
Squelched :
Temperature -30°C- AA 40 dB min. n
. +60°C AA 40 dB min. 3 n 1
Humidity 50°C, 90% RH Al 40 dB min. . n
5.5.1 -TRANSMITTER RF CARRIER
5.5.1.1 Carrier Output Power
- Rated (nominal) 2.0 M
Measured 2.55 W
Relation to Rated OQutput BA -0.3, +1 dB of nominal 1.0.d8
Carrier Qutput Power Variance -
Voltage +10% BB $3 dB of nominal 1.8 dB
g ~-10% BB +3 d8 of nominal 0.0 d8
i ~20% BC -6, +3 dB of nominal -1.5 dB°
” Temperature -30°C BN £3 dB of nomina) Soan
: +60°C BN 13 dB of nominal n 1
. Humidity 50°C, 90% RH BR 13 ‘dB of nominal oon e ’
5.5.1.2 Carrier Frequency Tolerance BD 0.0005% of nominal 0.00003 %
< 5.5.1.2 Carrier Frequency Stability = - ) .
B Voltage +15% BE 0.0005% of nomfinal 0.00003 %
Ce -15% BE 0.0005% of nominal 0.00001 %
Temperature -30°C BP 0.0005% of nominal P | 1
+60°C 7, BP 0.0005% of nominal - n
Humidity 50°C, 90% RH . BT 0.0005% of nominal n
Vibration : BY 0.0005% of nominal N *1
5.5.1.3 AM Hum and Noise Level BF 34 dB min. attenuation 76.7 dB #
5.5.1.4 BG .~ 15 ms

Carrier Attack Time

<

[
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FM TRANSCEIVER TEST DATA {continued)

TRANSCEIVER CHARACTERISTIC

(150-174 wHz)

5.5.2

5.5.2.1

5.5.2.2

5.5.2.3

5.6.1

TRANSMITTER AUDIO FREQUENCY
MODULATTON. :

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
Modulation Limiting
300 Hz
500 Hz
1000 Hz
2500 Hz
3000 Hz

TRANSMITTER ELECTROMAGNETIC
COMPATIBILTITY

Radiated Spurious Emissions
Sideband Spectrum -
110 kHz Freq. Separation
120 kHz Freq. Separation

ANTENNA

Radiation Efficiency
Power Test Degradation

BATTERY (NI-CAD)
Service Life: 20 to 30°C

-30°C
+60°C

 ITEM NO.: 2231
PERFORMANCE REQUIREMENT

REF,  DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES
BH 5% max. 7.2 % *
BQ 9% max. n 1 -
BQ 9% max. . n
BI 40 dB min. attenuation 38.6 dB *
BO - 34 dB min. attenuation n
BO 34 dB min. attenuation - 1
BS 34 dB min. attenuation n
BU 25 dB min. attenuation N *]1

-10.5 dB {+1, -3 dB) -24.8 dB *
-6.0 dB (+1, -3 dB) -14.5 dB. *
0 dB 0 dB 0.0 dB
+8.0 dB (+1, -3 dB) 5.7 dB
49,5 dB (+1, -4.6 dB) 4.3 dB *
BJ Limits: 4.5125 - 4,9875 kHz 4.80 kHz

B $5kHz : 2.35 kHz
BJ <5 kHz 4.60 kHz
BJ <5 kHz 4,75 kHz
BJ . £5 kHz 3.60 kHz
BJ <5 kHz 3.30 kHz
BK 43 dB min. attenuation n 1
BL 30 dB min. attenuation 30.0 dB
BM 60 dB min. attenuation 60.0 dB
CA-  20% min. ﬁ 1
CB 1 dB max.. 0.0 dB
DA 8 hrs. "2 hrs. . 24 min.

DB 2 hrs. n
DC 7 hrs. n 1

/_,v»\", 7
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'FM TRANSCEIVER TEST DATA (continued)

" turn-around time for the repair prohibited -any further environmental

- NOTES AND COMMENTS

ITEM NO.: 2231 .

' : 3 ‘ ' i fon, radiated
The test item operated properly for all room tempgrature tegts eﬁclud1ng vibration, ra
spurious emissgzns and antenna efficiency. During the vibration test.the RF outpu@ was
found too intermittent and no measurements were performed. %Pot cﬂeck;ng the~transm1ttgr
without vibration indicated normal operation. During the +60°C environment, the test unit
failed to operate. The unit was spet checked at.room temgera%uze ?nd found no_?h t%fgg

i i a General Electric service facility for repair. .The 1o
operating. The unit was sent to e ting to. ng
erformed. Upon return of the repaired unit, it was spot chgcked and found to be operating,
gut during tﬁL radiated spurious emissions and antenna efficiency tests, the unit failed

with an indication of no RF output power.

 2231-4

I

MODEL NO.:
" TYPE:

MANUF ACTURER:
SERIAL NO.:-

General Electric
PY65YBSBMX -
938261546

111 .

nTRANécEIVER CHARACTERISTIC
(400-512 mhz)

I

5.4.1

' RECEIVER SENSITIVITY

5.4.1

5.4.2

SINAD Sensitivity

SINAD Sensitivity Variance -

Voitage +10%
o : -20%
Temperature -30°C
' . +60°C

Humidity 50°C, ‘90% RH

RECEIVER SELECTIVITY

5.4.2,1

' 5.4,2.2

Usable Bandwidth

- Usable Bandwidth Variance -

Temperature -30°C
. +60°C
Humidity $0°C, 90% RH

Adjacent Channel Selectivity

FM TRANSCEIVER TEST DATA

REF.

@ >
o

oo m

O
<

Adjacent Channgl Selectivity

Variance -
Teémperatiure -30°C
+60°C
Humidity 50°C, 90% RH

. .Spurious Response Attenuation
Intermodulation Attenuation

REQEIVER SQUELCH -

5.4.3.1

Threshold Squelch Sensitivity
Threshold Squelch Variance-

Voltage +10%:
S =202
Temperature -30°C
+60°C

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

Temperature -30°C -

+60%C

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

o TmaEx
o m

D I8 = g bt bt

=R G2eC ¢
n

*-Requirement of NILECJ Standard was not met.
N-No test data was obtained.
n-No test data was obtained.

ITEM NO.:

RF POMER (Nominal):
TEST FREQUENCIES: T-

PERFORMANCE REQUIREMENT

2232

4,0 Watts -
464,500 mHz

R- 464,500 mHz

DEC-'78 NILECJ-STD-0209.00 TEST RESULTS NOTES
= . 3

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

48 dB.min,
48 dB min. -
48 d8 min.
60 dB min.
60 dB min,

0.4 uV or less

0.6 u¥ or less

0.6 u¥ 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.

See fourth page for notes and comments.
Requirement was not met.
No evaluation was made, -

2232-1

0.31 uv

0,31 uv
0.31 uv
1.0 dB
-1.9 d8
1.3 dB

kHz

2 3R 20 3R

73.8 dB
76.3 dB
79.8 dB_
55,2 dB°  *
- 64.3 dB ,

011wy - - o

0.10 uv

0.18 uv

-2.5 dB »

-4.8 dB g
~3.1 dB ;
1.42 yy

-1.9 dB
~4.8 db ,p
;'3-4 dB' }ﬁ
5.2 kHz ; P
24 ms v
140 ms
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FM TRANSCEIVER TEST DATA (continued)
TRANSCEIVER CHARACTERISTIC

ITEM NO.: 2232
PERFORMANCE REQUIREMENT

(400-512 mHz) REF. DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
5.4.4 RECEIVER AUDIO FREQUENCY
5.4.4.1 Audio Output Power (Speaker) M 500 mW min, 980 mW
Audio Qutput Power Variance -
Voltage +10% 0 =3 dB max. below 500 mW 3.5 dB
R . -20% 0 -3 dB max. below 500 m¥ 0.2 dB
Temperature -30°C z -6 dB max. below 500 mW 3.1 ds
. . +60°C z -6 dB max. below 500 mW 3.2 d8
Humidity 50°C, 90% RH AH -3 dB max, below 500 m¥W 3.1 d8
5.4.4.2 Audio Distortion (Speaker) P 10% max. at 500 mW . 2.9°%
Temperature -30°C AB 18% max. at 500 mW 5.2 %
) +60°C AB 18% max. at 500 mW 1.2.%
Humidity 50°C, 90% RH Ad 18% max. at 500 mW 1.1 %
5.4.4.3 Audio Frequency Response
(Speaker)
300 Hz +10.5 dB (-10, +2 dB) 5.0 dB
500 Hz +6.0 dB (-10, +2 dB) 1.7 dB
1000 Hz s 0 dB 0 d 0.0 dB
2000 Hz -6.0 dB (-10, +2 dB) -7.6 dB
3000 Hz -9.5 dB (-10, +2 dB) " -14.3 dB
5.4.4.4 Audio Hum and Noise -
Unsquelched S 40 dB min. below 500 mW 66.5..dB
Squelched T 50 dB min. below 500 mW 89.1 dB
Audio Hum and Noise Variance -
Unsqueiched
Temperature -30°C - AA 30 dB min, - 60.4 dB
+60°C AA 30 dB min. 66.5 dB
Humidity 50°C, 90% RH Al 30 dB min. . & 64.1 dB
Squelched ~ .
Temperature -30°C AA 40 dB min. : 75.1 dB
. +60°C . AA 40 dB min. 82.5 dB
~ Humidity 50°C, 90% RH Al 40 d3 min. 71.1 dB
5.5.1 TRANSMITTER RF CARRIER
5.5.1.1 Carrier Qutput Power
Rated (nominal) 4,0 W
Measured 3.68 ¥ .
. “Relation to Rated Output  BA -0.3, +1 dB of nominal -0.36 dB *
Carrier Qutput Power Variance - ‘
- Voltage - +10% BB 13 dB of nominal 1.1 d8
; -10% BB +3 dB of nominal : , -1.6 dB.
-20% BC -6, +3 dB of nominal -2.6 dB
Temperature -30°C " BN +3 dB of nominal 0.0 d8
+60°C BN 13 dB of nominal =0.5 dB
Humidity 50°C, 90% RH BR 13 dB of nominal S -1.2 dB
5.5.1.2 Carrier Frequency Tolerance ~ BD 0.0005% of nominal -0.00015 %
5.5.1.2 Carrier Frequency Stability -
Voltage ~~ +15% BE 0.0005% of nominal ‘0.00013 %
~15% BE 0.0005% of nominal 0,00011 %
Temperature -30°C . BP 0.0005% of nominal 0.000156 %
’ +60°C BP 0.0005% of nominal 0.00013 %
Humidity 50°C, 90% RH BT 0.0005% of nominal 0.00031 %
‘ Vibration BY 0.0005% of nominal 0.00030 %
5.5.1.3 .AM Hum and Noise Level BF 34 dB min. attenuation 69.8 dB -
5.5.1.4 Carrier Attack Time ‘BG 100 ms max. , Son 1
2232-2
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FM TRANSCEIVER TEST DATA (continued)

» TRANSCEIVER CHARACTERISTIC

5.6.2.2

.. (400-512 mHz)
5.5.2

TRANSMITTER AUDIO FREQUENCY
MODULATION

Audio Frequency Harmonic

Distortion
Temperature Stability
-30°c

5.5.2.1

: +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
N 3000 Hz
5.2.4 Frequency Deviation
.5.2.5 Modulation Limiting
300 Hz
500 Hz
1000 Hz
2500 Hz
3000 Hz

TRANSMITTER ELECTROMAGNETIC
, fﬁﬁPATIBlLITY

1 Radiated Spurious Emissions
.2 Sideband Spectrum -
*10 kHz Freq, Separation
$20 kHz Freq. Separation

5.6 ANTENNA

Radiation Efficiency
Power Test Degradation

5.7 BATTERY (NI-CAD)
Service Life: 20 to 30°C

~-30°C
+60°C

ITEM NO.: 2232
PERFORMANCE REQUIREMENT

o S ) Sk i b

2232-3 ¢

REF. DEC-'78 NILECJ-STD-0209,00 TEST RESULTS  NOTES
BH 5% max. ’ 175 % *
BQ . 9% max. 9.2 % *
BQ 9% max. 7.4 %
BI 40 dB min. attenuation 26.9 dB *
BO 34 dB min. attenuation 24.9 dB *
BO 34 dB min. attenuation 28.7 dB *
BS 34 dB min. attenuation 28.1 dB *
BU 25 dB min. attenuation 23.0 dB *
=10.5 dB (+1, -3 dB) . -23.6 dB *
-6.0 dB (+1, -3 dB) -13.8 d8 *

0 d 0 dB 0.0 dB

+8.0 dB (+1, -3 dB) 7.8 dB

+9.5 dB (+1, -4.6 dB) 7.1 dB
BJ Limits: 4.5125 - 4,9875 kHz 4,20 kHz *

BJ S5 kHz 2.35 kHz
BJ - £5 kHz 3.90 kHz
BJ <£5kHz 4,10 kHz
Bd- <5 kHz 3.10 kHz

"Bl S5 kHz 2.82 kHz
BK 43 dB min. attenuation n 2
BL 30 dB min, attenuation 37.0 dB
BM 60 dB min. attenuation 60.0 dB
CA  50% min. i . n 2
CB 1 dB max. 0.0 dB
DA 8 hrs. n
DB 2 hrs, ' n 1
DC 7 hrs. _ n
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FM TRANSCEIVER TEST DATA {continued)
V ) NOTES AND COMMENTS

ITEM NO.: 2232

1. ° No test was conducted. The mechanical pﬁsh-to-talk (PTT) sw{tch used in this transceiver
was not adaptable for making - accurate measurements of carrier "attack time, anq battery

service 1ife.

2. The unit failed to operate (no RF output power) during the radiated spurious emissions and
antenna efficiency tests. .

2232-4

FM TRANSCEIVER TEST DATA

MANUFACTURER: General Electric’

MODEL: NO, :

SERIAL NO.

TYPE:

PEGGRBSBHX
4 938261246
I

TRANSCEIVER CHARACTERISTIC

(150-174 mHz) - REF.

5.4.1
5.4.1

5.4.2
5.4.2.1

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 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
Intermodulation Attenuation . F

RECEIVER SOUELCH

. Humidity 50°C, 90% RH

Threshold Squelch Sensitivity 6
Threshold Squel¢h Variance-
Voltage +10%
-20% -
Temperature ~-30°C
- +60°C

()

© Tight' Squelch Sensitivity
Tight Squeich Variance -
- Temperature -30°C
‘ +60°C
Humidity 50°C, 90% RH
“Squelch Block
Squelch Attack Time
Squelch Release Timé

I I e et e

I -9 P
-

*-Requirement of NILECJ Standard was not met.
data was obtained, Requirement was not met,
data was obtained. No evaluation was made,

“N-No test

n-No- test

ITEM NO.: i
RF POWER (Nominal):

TEST FREQUENCIES: T- -

2233-1

2233

5.0 Wat
151,625 mHz

ts

@ faia et i R B T A I ot Bthia s g b, T

R~ 151,625 mHz
PERFORMANCE REQUIREMENT
DEC-'78 NILECJ-STD-0209.00 TEST RESULTS  NOTES
. *
0.5 uV or Tess 0.31 uv
0.7 uV or less 0.30 uv
0.7 uVv or less 0.52 uv
+6 dB max. above 0.5 yV ~5.4 dB8
+6 dB wax. above 0.5 yv -2.4 dB
+10 dB max. above 0.5 yy 5.1 dB
5 kHz min, 7.6 kHz
-20% max. below 5 kHz 28 %
-20% max. below § kHz N *]
-20% max. below 5 kHz 26 %
70 dB min. 89.3 dB .
58 dB min. N *]
58 dB min. N *1
58 dB min. 70.3 -
60 dB min. ~ >60.0 dB
6Q dB min. -~ 80.5 dB
0.4 uV or less 0.i3 uv
0.6 uV or less 0.13 uv
0.6 uv or less . 0.56 uy
+6 dB: max. above 0.4 yy 411,2 dB :
+6 dB max. above 0.4 yy . N. *1- .
+10 dB max. above 0.4 yy 0.4 dB
- 4,0 uV or less 0.58 uv
+6 dB max. above 4.0 yv -17.4 d8
+6 dB max. above 4.0 yy ~14.9 dB
+10 dB max. above 4,0 uy -9.1 dB L
5 kHz min. 4.8 kHz * &
150 ms-max. 24 ms
250 ms max. 192 ms s
See fourth page for notes and comments;‘
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FM TRANSCEIVER TEST DATA (cont{nuéd)

TRANSCEIVER CHARACTERISTIC
(150-174 mHz) REF.

"ITEM NO.: 2233

PERFORMANCE REQUIREMENT

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

i i LT, 1 O N

RECEIVER AUDIO FREQUENCY

Audio‘OUtput Power (Speaker) M
Audio Output Power Variance -

. Voltage +10% 0
Co -20% 0
Temperature -30°C Z
+50°C L

Humidity 50°C, 20% RH AH

Audio Distortion {Spaaker) P

Temperature -30°C AB
+60°C AB
Humldlty 50°C, 90% RH AJ
Audio Frequency Response
{Speaker)
300 Hz
500 Hz
1000 Hz
2000 Hz
3000 Hz
Audio Hum and Noise -
Unsgquelched S
. Squelched T
Audio Hum and Noise Variance -
Unsquelched
Temperature -30°C RA
+60°C AA
Humidity 50°C, 90% RH Al
Squelched
Temperature -30°C . AA
+60°C AA
Humidity 50°C, 90% RH Al

TRANSMITTER RF CARRIER

Carrier Output Power -
Rated (nominal)
Measured .
Relation to Rated Qutput BA
Carrier Output Power Variance -

Voltage +10% BB

’ =10% ' B3
-20% BC

Termperature -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 . BP

. +60°C BP

Humidity 50°C, 90% RH ET
Vibration . BY

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 d 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

13 dB of nominal

+3 dB of nominal

-6, +3 dB8 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.

2233-2
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FM TRANSCEIVER TEST DATA (continued)
TRANSCEIVER CHARACTERISTIC

(150-174 mHz)

5.5.2.1

5.5.2.2

5.5.2.3

TRANSMITTER AUDIO FREQUENCY
MODULATION

Audio Frequency Harmonic
Distortion .
Temperature Stabilitx
-30°C
~ +60°C
rM Hum and Noise Level
FM Hum and Noise Stab111ty
Temperature -30°C °
+60°C
Humidity 50°C, 90% RH
Vibration
Audio Frequency Response
300 Hz :
500 Hz
1000 Hz
2500 Hz
3000 Hz
.4 Frequency Deviation
5 Modulation Limiting
300 Hz
500 Hz
1000 Hz
2500 Hz
3000 iz

TRANSMITTER ELECTROMAGMETIC
COMPATIBILITY

1 - Radiated Spurious Emissions
2 Sideband Spectrum -
110 kHz Freq. Separation
120 kHz Freq. Separation

ANTENNA

Radiation Efficiency
Power Test Degradation

BATTERY (NI-CAD)
Service Life: 20 to 30°C

-30°C
+60°C

ITEM NO.: 2233
PERFORMANCE REQUIREMENT

o S g A 3 e T A Yy R s S

REF. DEC-'78 NILECJ-STD-0209.00 TEST RE&ULTf} Wy
i
BH 5% max. 4.3 %
BQ 9% max. 11.0 % «
BQ 9% max. 4.3 %
BI 40 dB min. attenuation 38.4 dB *
BO 34 dB min. attenuation 22.7 dB *
BO 34 dB min. attenuation 36.9 dB
BS 34 dB min. attenuation 36.3 dB
BU 25 dB min. attenuation N *2
-10.5 dB (+1, -3 dB) -31.1 dB *
-6.0 4B (+1, -3 dB) -16.6 dB *
0 dB 0 dB 0.0 dB
+8.0 dB (+1, -3 dB) 5.7 dB
49,5 dB (+1, -4.6 dB) 5.4 dB
BJ Limits: 4. 5125 - 4,9875 kHz 4,15 kHz *
BJ $5 kHz 0.92 kHz
BJ <5 kHz 4,05 kHz
BJ <5 kHz 4,15 kHz
BJ <5 kHz 3.40 kHz
BJ $5 kHz 3.17 kHz
BK 43 dB min..attenuation 38.0 dB *
BL 30 dB min. attenuation 40.0 dB
BM 60 dB min. attenuation 60.0 dB
CA 20% min. 16.0 % *
c8 1 dB max. 0.0 d8
DA 8 hrs. 2 hrs. 55 min.
DB 2 hrs, 1 hr. 10 min.
bC 7 hrs. n 1
2233-3
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| FM TRANSCEIVER TEST DATA
MANUFACTURER: General Electric ITEM NO.:( ) 2234 :
inued): MODEL No. ; . PE 54RBSBAX RF POMER (Nominal); 2.0 Watts
FM TRANSCEIVER TEST DATA (continued) SERIAL NO.: 938261146 TEST FREQUENCIES: T- 34,525 mis
. ) NOTES AND COMMENTS TYPE - 1 : R~ .34,525 mHz
ITEM NO.: 2233 TRANSCEIVER CHARACTERISTIC PERF.'ORMANCE REQUIREMENT ) '
o {25-50 mHz) ' REF.  DEC-'78 NILECJ-STD-0209. 00 TEST RESULTS  NOTES
A . tput duri"ng the +60°C and -30°C environmcfzntzi . . . = ; « ‘ TF
. : i dic outpu i : cause o e 5.4.1 ECEIVER S IV
P Condicions " batetymternittent audio outp Tom ot room tonperatice vapde because of the | RECEIVER SENSITIVITY : -
‘ Condjt‘gns.v Haons A spot check of the test item at room p 5.4,1 SINAD Sensitivity A 0.5 uV or less 0.47 uv
above obser ii'on : . ‘ SINAD Sensitivity Variance -
normal operation. : 10-20 Hz vibration with an attenuation Voltage 4104 B 0.7 u¥ or Tess 0.48 uv
iver met the vibration requirement during too unstable to permit measurement to -20% B 0.7 uV or 1ess 0.51 uy
2. - The transcef During 30-60 Hz vibration deviation was : Temperature -30°C u +6 dB max. above 0.5 uy N 1
of 29.2 d8. : i ' +60° ] 6 dB max. above 0.5 yy -0.5 ds
* be made. Humidity 50°C, 90% gy AC +10 8 max. above 0.5 yy -0.4
5.4.2 RECEIVER SELECTIVITY ’
5.4,2.1 Usable Bandwidth c 5 kHz min. 7.50 kHz
Usable Bandwidth Variance -
Temperature -30°¢ v -20% max. below § kHz N
+60°C ) ~20% max. below 5 kHz 42,0 %
Humidity 50°C, 90% RH AD ~20% max, be]ow 5 kHz 42,0 %
5.4,2,2 Adjacent Channel Selectivity p 60 dB min, o 84.1 dB
Adjacent Channe] Selectivity : ' :
Viriance - : :
Temperature -3g°¢ W 48 d8 min, N 1
+60°C W 48 dB min, 66.4" dB
Humidity 50°C, 90% RH - 48 dB min, . 81.4 dB
5.4.2.3 Spurious Response Attenuation E 70 dB min, >70.0 dB
5.4.2.4 Intermoduiation Attenuatio F 70 dB min, 67.8 dB *
5.4.3  RECEIVER SQUELCH A
. .\—.—h__ v .
5.4,3.1 Threshold Squelch Sensitivity g 0.3 uvV or lesg 0.19 yv
"~ Threshold Squelch Variance-
Voltage +10% 0.45 uv or Tess 0.24 gy
: ~20% I 0.45 uV or tess 0.16 uy ‘
‘ Temperature -30°C Y +6 dB max. above 0.30 uv N 1
T 4600C Y #6 dB.max, above 0.30 uy ~-3.5 d8
Humidity 50°C, 90% RH AG +10 dB max. above 0.30 uy . -4.5 dB .
5.4.3.1 Tight Squelch Sensitivity H 3.0 uv or tess 1.1 wy
: Tight Squeich Variance - , " -
Temperature -30°¢ X *6 dB max. above 3.0 yy N
+60°C X +6 dB ‘max. above 3.0 uv -11.1 ds
Humidi ty 50°c, 90% RH AF +10 dB max. above 3.0 uy - -11.3 dp
5.4.3.2 Squelch Block dJd 5 kHz min., - ' 3.8 kHz
5.4.3.3 Squelch Attack Time K 150 ms-max, ' 25 ms
5.4.3.4 Squel¢h Release Time . L 250 ms max. 174 ms
3] . ) T . . ) .
*-Requirement of NILECJ Standard wWas 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, Mo ev‘a‘luation was made, ‘
2234-1
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N S « : FM TRANSCEIVER TEST DATA {continued) . ’ o ITEM NO.: 2234
FM TRANSCEIVER TL. & DATA (continued). ‘ ITEM NO.: 2234 TRANSCEIVER CHARACTERISTIC PngORMANCE REQUIREMENT
TRANSCEIVER CHARACTERISTIC . PERI;'ORMANCE REQUIREMENT . (25-50 mHz) - . . REF.  DEC- 78 NILECJ-STD-0209.00 TEST RESULTS NOTFS
+ (25-50 mHz) | REF. DEC-'78 NILELJ STD- 0209 00 TEST RESULTS  NOTES 5.5.2 TRANSMITTER AUDIO FREQUENCY
5.4.4 RECEIVER AUDIO FREQUENCY , MODULATION - )
5.4.4.1 ‘Audio Output Power (Speaker) M 500 mW min. ‘ - 858 mk 5‘,5‘2'1 ' Sgdzo 'g;equency Harmonic BH . 5% max - 3.21%
Audio Output Power Variance - co - ‘STQ"’ °“t ¢ Stabilit . L
Voltage +10% 0 -3 dB max. below 500 mi 3.3 dB EmpErature Siase | Y B 9% max N *2
-20% 0 -3 dB max. below 500 mH 0.1 dB . _ +60°C BQ 9% max. : "N *9
Tewperature 30 Z -8 48 max. below BT ™ 2.8 ! 5.5.2.2 ° FM Hum and Noise Level BI 40 dB min. attenuation 34,1 d8  *
o Humidity 50°C, 90% RH  AH -3 dB max. below 500 mi 1.8 ds ., . F gﬂgtﬁgzsggﬁgm‘” B0 34 dB min. attenvation N %2
5.4.4.2 Audio Distortion (gpeaker) p 10% max. at 500 mM 3.4 % i ™ +60°C B0 34 dB min. attenuation SN *2
Temperature -30.¢ AB . 18% max, at 500 wh P | Wmidity 50°C, 9% RE  BS 34 dB min. attenuation 36.2 dB
Humidity 50°C, 90% RH A)  18% max' at 500 mi 3.4 3 : L Yibratton BU- 25 dB min. attenuation N *3
; 4 ‘ y ; 5.5.2, dio Frequency Response .
5.4.4.3 Audzg Fr:que)ency Response , 1. 5.5.2.3 Audio gog' e y P -10.5 @B (+1, -3 dB) 2.1 dB *
P30 Hz Y 05 @ (-0, %2 @) 5.3 d 500 Hz "6.0 & {41, -3 88) A
- 500 Hz +6.0 dB (-10, +2 dB) 3.9 dB 1000 Hz 8.0 B (+1. -5 @) 404 a8 *
1000 Hz 0 @ 0 @ 0.0 dB 2500 Hz 8.0 d8 L : .
2000 Hz _6 0 dB ( 10 +2 dB) -8.9 dB 3000 HZ . +9.5 dB (+1g ‘4‘-6 dB) ‘8.5 dB x
3000 Hz _9'5 d8 (~10, +2 dB) _15'0 ‘dB 5.5.2.4 Frequency Deviation BJ Limits: 4.5125 - 4,9875 kHz 4,00 kHz
5.4.4.4 Audio Hum and Noise - e ) . 5.5.2.5 Modulation Limiting ) . 5 17 iy
Unsquelched S 40 d8 min. below 500 md 66.9 dB ggg Ez» 3:,’ g tni 3.87 kiiz
. Squelched T 50 d8 min. below 500 mW 90.5 dB 1000 8l 5 ki 3.92 kHz
Audio Hum and Noise Variance - 500 z 8] 5 Kz 3.70 kHz
Unsquelched : 3000 Hs BJ 5 KkHz 3.25 khz
Temperature -30°C AA 30 dB min. N *] . z TeT
+60°C AA 30" dB min. 72,0 dB
Humidity 50°C, 90% RH Al 30 d8 min. 66.9 dB 5.5.3 zgaﬁsﬁyﬂﬁwmmm"”Ic
Squelched : . LA LD
° . - B
Temperature ;ggog :2 28 gg mg' 76 g ﬂB *1 5.5.3.1 Rad1ated Spurious Emissions BK, * 43 dB min. attenuation n ‘ 4 ‘
; . ‘ * 10 5.5.3.2 Sideband Spectrum - ' .
Humidity 50°C, 203 RH Al 40 dB min. 72,0 dB - T kHzpFreq. Separation BL 25 dB min. attenuation 36.0 -dB
.5.5.1 TRANSMITTER RF CARRIER . ¥20 kHz _Freq. Separation BM 50 dB min. ;ttenuation 60,0 dB i
5.5.1.1 Carrier Output Power” 5.6 ANTENNA ’ 4 ‘
e g a1 | el 5.6.1 Radiation Efficiency CA NA NAA LA :
; Relation to Rated Output BA -0.3, +1 dB of nominal -1.5 dB * Power Test Degradation B 24 fiax.
~ Carrier Output Power Variance -. . : :
Voltage  +10% BB 3 dB of nominal 0.5 d8° . 5.7 BATTERY (NI-CAD) _
L + - ‘ i
203 B o6, 43 4B of noninal i ) Service Life: 20 t0 30°C DA 8 hrs. 3 hrs. o
Temperature, -30°C BN %3 dB of nominal N j,*z ) +%g°(é gg ; :;: n 2 *
: +60°C BN £3 dB of nominal . N TR ’
S Humidity 50°C, 90% RH BR 13 4B of nominal -1.3 dB '
5.5.1.2 Carrier Frequency Tolerante BD 0.002% of nominat 0.00087 % o
5.5.1. 2 Carrier Frequency Stability - ‘ : i ' = A
- Voltage +16% = = s BE 0.002% of nominal 0.00058 % /
—#215% “S8E, - 0.002% of nominal . 0.00087 % . L
T rature -30°C BiY 0.002% of nominal N - *2 :
| +60°C 8P\ 0.002% of nominal N R , L :
e Hum1d1ty 50°C, 90% RH BT 0.002% of nominal 0.00058 % T (/\\ B
=" Vibration BV 0.002% of nominal SN A3y \ ‘
5.5,1.3 " AM Hum and Noise Level BF 34 dB min. attenuat‘lon 66.6 d8 = - 7 - } 3 22343
5,5.1.4 Carrier Attack Time BG 100 ms max. = ams . LA I i
s 2238-2 . 2
a 6, f
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FM_TRANSCEIVER TEST DATA (&ontinued) =
NOTES AND COMMENTS
: ITEM NO.: 2234 :
1. ' The receiver failed to produce 500 m¥ of audio at -30°C but operated ﬁormally during post
" room-temperature check. , ' B ' ‘ :

2. The transmitter failed ‘to produce RF output power at +60°C and -30°C but operated normally ‘ ‘ .

~ during post room temperature check. : :- S .
3. The transmitter prodhced intermitent RF output during vibration but operated normally during

non-vibration spot. check. ‘ ) g : T N
4, The transmitter failed to operate during radiated spurious emission test. (Last test to be
performed. ) '
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