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standards for tactical and long haul communications, but later evolved
through revisions (MIL-STD-188A, MIL-STD-188B) into a document applicable
to tactical communications only (MIL-STD-188C).

1 Originally, Military Standard 188 (MIL-STD-188) covered technical

2. The Defense Communications Agency (DCA) published DCA Circulars
(DCAC) promuigating standards and engineering criteria applicabie to the
long haul Defense Communications System (DCS) and to the technical support
of the National Military Command System (NMCS).

3. As a result of a Joint Chiefs of Staff (JCS) action, standards for
all military communications are now being published in a MIL-STD-188
series of documents. The MIL-STD-188 series is subdivided into a MIL-STD-
188-100 series covering common standards for tactical and Tlong haul

‘ or tactical
an

co 3

This document contains technical standards and design objectives for
tical single channel VHF radio equipment. It supersedes paragraph
of MIL-STD-~188C appiying to tactical singie channel VHF radio equip-
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IDENTIFICATION OF
INTERNATIONAL STANDARDIZATION AGREEMENT

Certain provisions of this standard (see 4.2) are the subject of
international standardization agreements STANAG 4204 and QSTAG 263B. When
amendment, revision, or cancellation of this standard is proposed which

will modify the 1nternat1ona1 agreement concerned, the preparing activity
will take appropriate action through international standardization
channels, incTuding departmenta] standardization offices to change the
agreement or make other appropriate accommodations.
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11 Purnncg
design an ngineering parameters in the form of mandatorv system
standards and oot1ona1 des1qn objectives that are considered necessary to
ensure interoperability and to promote compatibility and commonality among
tactical single channel very high frequency (VHF) radio equipment. It is

also the purpose of this document to estabiish a ievei of performance of

irnose of this document is to promylgate technical

(=R

taCtlcal singie channel VHF radio equipment considered necessary to
~ndda dhmn mmmiitanrmandtas Af a4 macsAamadiry AF 1enwne Thna +arhniral Aatnawvc
ALl Iy Lre requirencrne Ui a iajuriLly Uil uo>tTrio. e Lounnieal palumcucx.)
promulgated by  this document vrepresent, in general, minimum
interoperability and performance characteristics which may be exceeded in

order to satisfy soec1f1c requirements. For example, other signal levels
may be added to the minimum mandatory interoperability characteristics as
stated in the note of 5.1.3.7.

Standards contained in this document have been based on measured per-
Lnimmmcnmn ~L mudeaditmm UHE tadaa aniiamemanmd ammnadanc~ +a +ha Aafinidanan ~F
1ormance ol exXistvill vinr ravgi v CqulpllCIL actLuruiny LU Liice ucti it vivn vl
system standards as stated in Federal Standard (FED-STD) 1037. Conse-
quently, it is not the purpose of this document to establish all standards
considered necessary to ensure 1nterooerab111tv of future VHF radio equip-

ment that is current]y being des1gned and deve]oped However, this docu-
ment provides guidance to the designers of future VHF radio equipment by
standardizing the technical characteristics of ex1st1ng VHF radio equ1p—
ment to facilitate the necessary ces1gn oec1s1on required to achieve

24, Lo

iﬁiéf@béf&bi 11Ty Delween ex1>L|ng and future VAF radio equipment.
It is not the purpose of this document to serve as a stand-alone,
comprehensive reference containing all techn1ca1 parameters and other

specificatibns. Therefore, parameters for such items as size and weight
limitations, connectors, cable assemblies, or power supplies are not con-
tained in this document. These parameters and other des1gn detaiis have

A [ .

=

tO De eStaD|1sneo, DaSEQ on Sp€C1T1C requ1réﬁénts, and ave 10 pe care-
fully tailored in accordance with the policies of DoD Directive (DoDD)
4120.21.

This document 1is not intended to be an engineering textbook or a
reference handbook for VHF radio equipment. It is assumed that users of
this document have a basic technical background in the design and
engineering of VHF radio equipment. This document also is not intended to
inhibit advances in communications tecnn0|ogy Such advances are

encouraged by including design objectives which should be achieved if
economically feasible. Additignally, such advances are facilitated by
standardizing upper or lower 1imits rather than fixed parameters va]Les
and by not specifying the technology that should be used in the design and
development of VHF radio equipment to meet the required standards.

-
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1.2 Application. his document applies to the design and development
of new single channel VHF radio equipment for tactical communications.

annal YU

4

0 the operation of existing

ThWC dOCument app]]es a?SO tu LT UpCciaQuiuvin v TAtTOLIINY Jiuylc LhdHHC VHF
radio equipment for tactical communications. In a few cases, reference is
made to othe documents which provide standards for specific applications.

3 System standard and design objective. The parameters and other
1 spec1r1ed 1n tn1s document are nmndatory system standards
i in connection with the param-
n. Nonmandatory design objec-
tandardized parameter value or
by the word "should" in connection with the parameter value or requirement
under consideration. For a definition of the terms "System Standard" and

“Design Objective" see FED-STD-1037.
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2. REFERENCED DOCUMENTS

2.1 Government documents.

2.1.1 Standards ndbooks. Unless otherwise specified, the follow-
ing standards and handbooks of the issue of the Department of Defense
Index of Specifications and Standards (DoDISS) specified in the solicita-

tion form a part of this standard to the extent specified herein.

STANDARDS
EDERAL

FED-STD-1037 Glossary of Telecommunication Terms

MILITARY

MIL-STD-188-200 System Design and Engineering Standards for
Tactical Communications

MIL-STD-449 Radio Frequency Spectrum Characteristics,
Measurement of

MIL-STD-461 Electromagnetic Interface Characteristics
Requirements for Eauipment
Reguirements for Equipment

MIL-STD-462 Electromagnetic Interference Characteristics,
Measurement of

MIL-STD-463 Definition and System of Units, Electromagnetic

Interference and Electromagnetic Compatibility

Tﬂl‘hhf\’ aYe Y4
1eCnno 103y

MILITARY HANDBOOKS

MIL-HDBK-232 RED/BLACK Engineering-Installation Guidelines
(V)
2.1.2 Other Government documents and publications. The following other
Government documents and publications form a part of this standard to the
extent specified herein

DoD Directive 4120.21, Specifications and Standards Application

NACSIM 5100, Compromising Emanations Laboratory Test Requirements,
Electromagnetics (U)


http://www.abbottaerospace.com/technical-library

NACSEM 5201, TEMPEST Guidelines for Equipment/System Design (U)

th Atlantic Treaty Organization (NATO) Standardization Agreements

~- s

STANAG 4204 Technical Standards for Single Channel VHF Radio

Equipment

Quadripartite Standardization Agreement (QSTAG)

AG-263B Standards to Achieve Interoperabiiity of ABCA
Armies Very High Frequency Combat Net Radio
Equipments

(Copies of specifications, standards, handbooks, drawings, and

publications required by contractors in connection with specific

acquisition functions should be obtained from the contracting activi-

ty or as directed by the contracting officer.)

2.

2 2 N+hov nithlircats igns Tha fallawina
i vi 2 1

ner n
[N A veuncr U LR LS} IU“III AC VARV 1} lwg ) )

standard to the extent spec1fied herein. nless otherw1se spec1f1ed the
issues of the documents which are DoD adopted shall be those listed in the
issue of the DoDISS specified in the solicitation. The issues of the
documents which have not been adopted shall be those in affect on the date
of the cited DoDISS.

(Copies of the above regulations may be purchased from the Interna-

E{ana] Telecommun1cat1on Union, P1ace deeratidgg;-CH-12ll Geneva 20,
Switzerland.)

......

International Civil Av1at1on Urgan1zat1on (ILAU), Standards and

KE(.OIHIHEHGEG rractu.es TOY‘ Her‘U!ldUE]Ldl IEIELOIﬂmUTﬂLaI}]OHS, Hnnéx
10 to the Convention on International Civil Aviation

(Copies of the above regulation may be purchased from the Interna-

tional Civil Aviation Organization, Attn: Distribution Officer, PO
BOX 400, Succursale: Place De Aviation Internationale, 1000
Cherbrooke St. West, Montreal, Quebec, Canada, H3S2R2.)

2.3 Order of precedence. In the event of a confiict between the text
~F +hae~ ctanAavAd ~rnA +hn wanfamanrac ri+nAd havain +ha +nv+ nFf +hae
Ui LiIllo JLarliuar u alnud LiIc ITTITICIILWCO “wilLcu LA =3 B =3 B B Lviic LCAL vl Lilio
standard shall take precedence.

4
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3. DEFINITIONS

Wit 4TVA T AWITS

3.1 Definition of terms. Definition of terms used in this document
shall be as specified i1n FED-STD-1037. Definitions of electromagnetic
compatibility (EMC) terms shall be as specified in MIL-STD-463.

-
i

e abbreviations and acronyms used in

3.2 Abbreviations and
is document are 1isted
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4.1 General. The VHF band is generally considered to cover from 30
meqahert (MHZz ) to 300 MHz. However, for military purposes, the portion
of the band above 225 MHz is considered to be within the ultra high
frequency (UHF) band. The military frequency modulation (FM) portion of
the band genera11y ranges from 30 MHz to 88 MHz while the military

ampiitude moduiation (AM) portion generaiiy begins above 116 MHz.

The VHF band is used by both military and non-military services. A
portion of this band is allocated to commercial FM and television broad-
cast1ng. For military tactical communications, the VHF band is primarily
utilized for surface-to-surface and surface-to-air communications in

point-to-point and net operations.
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are further qualified at the national level through Federal Government
agencies, such as the Interdepartment Radio Advisory Committee (IRAC), and

through military agencies, such as the Joint Chiefs of Staff (JCS) and
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MiTitary Communications- E]ectron1cs Board (MCEB). Military frequency
pianning, 1ncnua1ng joint functionai frequency aiiocation tabies, is
Anetrahlschad A aA~e & At S A Aaraaa tmAan +la MOCDH
TcoLvautl iolicu GD a Jultiv actLivii arca unaer Llie IMuCcD.

The eauipment design, the choice and performance of the equipment, as
well as frequencies and emissions of any radio equipment, shall satisfy
the provision of those radio regulations. Adequate familiarity with these
regulations is, therefore, required of designers and users of radio equip-

ment Fina1 approva] of frequency bands, operating modes, and equipment

Appendix J of MIL-STD-188-200 contains information based on the ITU
Radio Regulations concerning the classification and designation of emis-
sions and necessary bandwidths for radio transmission.

4.2 Interoperability requirements.

rconnection of single channel VHF radio equipment with tele-
ies. The interconnection of singie channei radio equipment
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with telephone facilities shall comply with the applicable reguirements of
subparagraph 5.4.5 of MIL-STD-188-200

4.2.2 Interoperability with NATO. For interoperation with NATO member
nations, the technical characteristics of single channel VHF FM radio
equipment shall comply with the applicable requirements of the current
edition of STANAG 4204.

4204,

4.2.3 Interoperability with American-British-Canadian-Australian (ABCA)
Armies. For interoperation with ABCA Armies, the technical characteris-
tics of single channel VHF FM radio equipment shall comply with the appli-

cable requirements of the current edition of QSTAG-263B.

NOTE: The standards contained in this document comply with QSTAG-263B.

4.2.4 Interoperability with civil aviation organizations. For inter-
ooerat1on With civil organizations in the areas of air navigation and air
traffic control, the technical characteristics of single channel VHF AM
radio equipment shall comply with the applicable requirements of the cur-
rent edition of Annex 10 to the Convention on Internationai Civii Aviation
published by the ICAD.

NOTE: The standards contained in this document have been based on, and
are compatible with, the standards promulgated by the ICAO.

4.3 Frequency coverage. The equipment shall be capable of having the
rf carrier tuned and a11gned over the requ1red frequency range in steps

which aliow operation 1n comp|1ance with the channeiing pians approved by
L~ MATD Damadira ~ . chall ko etinkh ae +n 2a11Aaw cinala ~Ahannal
Lne #Fuceo. Receivers bctct.l.lvu._y Sfnai+t+ o€ SuUCn a5 G ainOw 5ing:C CLanannc:
equipment to operate within a single channel as stated in the MCEB chan-
neling plans.

4.4 Electronic warfare (EW) vulnerability and electronic counter-
countermeasures (ECCM) capabilities. The EW vulnerability and ECCM capa-
bilities of single channel VHF radio equipment shouid compiy with the
applicable requirements of subparagraph 5.1.2.3 of MIL-STD-188-200.

tic Cnmp:fihi]ifv (FMF\ requirements. The EMC require-
ments for sin channel VHF radio eou1nment serving funct1ona11v Yin an
electromagnet1c environment in the broadest sense of the term environment,

shall comply with the applicable requirements of the current edition of
MIL-STD-461. Techniques used for the measurement and determination of EMC
characteristics shall compiy with the applicable requirements of the cur-

rent editijon of MIL-STD-462.

)
—
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4.6 Compromising emanations (TEMPEST) requirements. Single channel VHF

Bdui Vs iedens

radio equipment shall comply with the appiicabie TEMPEST criteria of the
current edition of the NACSIM 5100 series.

NACSEM 52()1 provides dpclnn nnjdanrp and MIL-HDBK-232 provides

4.7 Electromagnetic pulse (EMP) vulnerability. EMP wvulnerability
should be considered during the concept formulation stage. The deveiop-

ment of singie channel VHF radio equipment shouid inciude, but not neces-
am e 4-1.-\..-. ~AE .

R R T 2 an
Sdriiy oe llllllLEU LU, dall C‘IGDUGLIU (SN

a. surge protection and filtering between EMP-sensitive circuits

and potent]a] EMP entry po1nts such as power lines, antennas,
and microphone connectors;

b. amplitude limiters in radio equipment to reduce transient power
puises;

rocedures to reduce internal cot

e
'1

i
i

Tavo
“ [N A
ts; and

4
wn ﬁ
c-f

c
ien

d. proper grounding, bonding and shielding practices should be
employed to help minimize susceptibiiity.

4.8 VHF spectrum characteristics. The spectral characteristics of all
single channel VHF radic eguipment and antennas shall be measured in
accordance with the applicable requirements of the current edition of MIL-
STD-449.

9/10
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5. DETAILED REQUIREMENTS

L U

5.1 AM radio equipment. Single channel VHF AM radio equipment is
normally used for air traffic control communications, employing only the
analog (nondigitized) voice mode. The standards contained in 5.1 for AM
radio equ1pment have been based on, and are compatible with, the standards

- '}__LA PR W T TAAN

promuigated by the ICAQ.
5.1.1 Equipment parameters. The parameters listed under this heading
are those that are common to both AM transmitters and AM receivers.

5.1.1.1 Rf accuracy. The rf accuracy of AM radio equipment, including
tolerance and long-term stability but not any effect due to the doppler
requency sh1ft sna be sucn tnat the measured operat1ng frequency does

1200
agirrer
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5.1.1.2 Channel sbacina. AM radio equipment shall have a channel

SA1aiillc 200 Y. rau e LRECRRE R Lo

spacing of 25 kHz within the allocated frequency band for the eguipment.
(See 4.1.1.)

5.1.2 AM transmitter parameters.

£ 1 9 1 Amml S diiAdns Loammmiiminmi: Ao e Tl mmm V3 b Ao L

5.1.2.1 Ampiitude freguency response. 1ne ampiitude frequency response
Nnf AM +vancmitt+ave Avar tha Frentiancry hand fvram ANN Has +a 20NN Us chall kA
UT A Lranisnii uleys GVvaeyT unc 7 reqQuiaind Uanly 1 iUl Juu 1124 LU Juuu 4 Jliaia ue
within the limits of 12 dB

5.1.2.2 Envelope delay. The absolute envelope delay of AM transmitters
over the frequency band from 300 Hz to 3000 Hz shall not exceed 2.5
milliseconds (ms).

The total harmonic distortion of VF
ng through the VF and rf circuits of an AM transmitter shall

s AN NN\
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............... z an Hz ar
modulation at fu]] rated rf output Dower.

5.1.2.5 Intermodulation distortion. The intermodulation distortion of

VF 1gnals pass1ng though the VF and rf circuits of an AM transm1fter
shall be at a Tevel which is at Jeast 30 dB beiow reference ievel (-30
dBmQ), whniie the Design Objective shouid be -40 dBmO. Tre intermoduiation

11
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distortion shail be measured using any two equal level singie-freguency
test signals between 300 Hz and 3000 Hz that produces 90 percent modula-
+1nn
vy

n at full rated rf cutput power,

NOTE: The frequencies of the two equal level signals should be selected
so that at least the third order harmenic product falls within the speci-
fied frequency band.

M b mm i ~ +domian
1”1 Lfdllbllll Lers

5.1.2.7 Rf output impedance. The rf outpdt impedance of AM transmit-

ters shall be nominal 50 ohms, unbalanced to ground.

5.1.2.8 Modulator input impedance. The modulator input impedance of AM
transmitters shall be 150 ohms, unbalanced to ground, with a minimum
hm

-5 —

return 1oss of 20 dB against a 150-chm resistance over the freguency band-
width from 200 Hz to 3000 Hz. As a Design Objective, the modulator input
impedance should be 600G ohms, balanced to ground, with a minimum return

loss of 26 dB against a 600-ohm resistance over the frequency bandwidth
from 300 Hz to 3000 Hz. (See note.) The electrical symmetry should be
sufficient to suppress longitudinal currents to a level which is at least
40 dB below reference level (-40 dBmQ).

NOTE: A terminal impedance balanced to ground is recommended for tactical
equipment operating in an environment that has a high electromagnetic

interference (EMI) level, such as in aircraft and vehicles. Measurements
have shown that an electrical noise rejection improvement of up to 20 dB
can be achieved for balanced terminations, compared with unbalanced ter-
minations.

c 1 0 0 al T4 a1 Mat+ ctamdamAds sad
2.1.<.7 dal tevetr., Not standardized.

NOTE: Requirements for modulator input signal levels will be determined
in the applicable equipment specification.

5.1.2.10 Spurious emissions. The in-band spurious emissions of AM
transmitters shall be at a leve! wh1ch jc au 1east 80 dB below the unmodu-
jated carmer at TUI 8 tput AM transmitter is S0
‘I
1

i
dla Ay atunan NN U
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a
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i

("0- =3
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NOTE: MIL-STD-461 specifies 1imits of spurious emissions for the out-of-
band frequencies which are outside of the 0.%5 f to 1.05 f frequency
range. (See 4.5.)
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5.1.3 AM receiver parameters
L1 2 1 Amnli+iidn Fvaniinnery vacnnnco Thea amnlit+ida fvanmiianrcry woacnancao
“Jeloe J.J. "\(llPI P LuucT llC\iucxx\_J UCQ}J\J'IJ\_ e ulll'.ll P LuucC ) IC\.‘UCII\_ ICQPUIIJC
of AM receivers over the frequency band from 300 Hz to 3000 Hz shall be
within the Timits of z2 dB

5.1.3.2 Envelope delay. The absolute envelope delay of AM receivers
over the frequency band from 300 Hz to 3000 Hz shall not exceed 2.5 ms.

Cco1 9 1 Tadal Lcmimmmmacman Ao mdminda e Tlha +madal lhatemnmasan At admmdame ~£ VD
JeleJ.2 foLal narimunic agisLurevivl. e LouLal narmunic ugiswuruviomr vy vr
signals passing through an AM receiver shall be at a level which is at

should be -33 dBmO. The total harmonic distortion shall be measured us1ng
a single-frequency test signal with a frequency between 300 Hz and 3000 Hz
and a level that produces full rated VF output power.

5.1.3.4 Intermoduiation distortion. The intermoduiation distortion of
\IC e1manale nmaccina +Fhwnitah an AM woaratiunwvm chall ha a+ a2 lauanl whirh 3¢ a+
Vi DISHGID PGDDIIB LHIUUSH arlr i IrCcucC I vl Q000 1 1 T auv a 1cvel wiiicil 12 atuv
least 20 dB below reference level (-20 dBmQ), while the Design Objective
should be -30 dBmO The 1intermodulation distortion shall be measure

using any two equal level single-frequency test signals between 300 Hz and
3000 Hz that produces full rated VF output power.

NOTE: The frequencies of the two equail Tevel signais shouid be seiected
so that at least the third order harmonic product falls within the speci-

fiad fvroeantuoancy hand
o ICLHU\.!IMJ [SAC RN Y

5.1.3.5 Rf input impedance. The rf input impedance of AM receivers
shall be nominal 50 ohms, unbalanced to ground.

5.1.3.6 VF output impedance. The VF output impedance of AM receivers
shaii be 600 ohms, baianced to ground, with a minimum return ioss of 26 dB
Aamnatned+ A LNN_Ahm - +hn Fun hanmd € NN U-s +~ 2NN0N
GBGI”)L a vuu-= unm IC)IDLGHLC UVCI LUC lquUEHL] UGHU IIUW [AVAV NN N VA Ly Juuuv
Hz. The electrical symmetry shall be sufficient to suppress longitudinal
currents to a level which is at least 40 dB below reference level (-40
dBm0).

5.1.3.7 VF output signal level. The VF output signal level of AM

receivers shall be continuously variable between at least -20 dBm and O
dsm.
NOTE: Additional requirements for c1nna] levels different from the levels

stated in 5.1.3.7 and 5.2.1.3.7 or for automatic level (or gain) control
may be stated in applicable equipment specifications and may be implemen-
ted either externally, for example, in the form of an applique, or inter-
nally as an integral part of the receiver.

13
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5.1.3.8 Internally generated spurious signals. Not standardized.

NOTE: Spur1ous signals at the VF output of AM receivers, produced in the
absence of-rf input signals by mixing of signals that are generated inter-
nallyuy dn +ha varaiuvar wia 1] hava ciffirioantly Tnw loavale +A 2allAaw 1inwa
ll(]ll_y [N R] LiicT LT 1 vyl wiii nuyco Ju!ll\..l(_llblj oy rcvao il o (A V) b 1uw unrcoc—
stricted tuning and the receptio of wanted signals 1in any channel.
Detailed requirements will be ated in the applicable equipment specifi-

cations.

5.1.3.9 Hum and noise level. Hum and noise measured at the VF output
of AM receijvers snaii be at a level which is at jeast 50 dB beiow refer-
ence level (-50 dBm0), while the Design Objective should be -56 dBmQ.

5.1.3.10 Adjacent channel rejection. The adjacent channel rejection of

AM receivers shall be at Teast 60 dB.

5.2 FM radio equipment. Single channel VHF FM radio equipment is
normally capabie of two modes, a narrowband mode using a VF channel and a
1deband uode for digitized voice and data.

5.2.1 Narrowband (VF) channel.

5.2.1.1 Equipment parameters. The parameters listed under this heading
are those that are common to both FM transmitters and FM receivers.

5.2.1.1.1 Rf accuracy. The rf accuracy of FM radio equipment, includ-
s +Anlavanca anmAd lAanmAa_+nmrm ec+ahi 1440 R+ n+ any nffar+ Aiin +An +ha Ann
I IS Ltuijcrarlniec airiu TUNIY= Lo svavi b iuvy vu L iuL aiiy TliicuiL uvuc () Liic uup-T
pler frequency shift, shall be such that the measured aperating freguency
does not differ from the designated frequency by more than #500 Hz under
all operational conditions.

5.2.1.1.2 Channel spacing. FM radio equipment shall.have a channel
spacing of 25 kHz, within the ailocated frequency band for the equipment.
/e~ A 1 1 \
(See 4.1.1.)

5.2.1.2 FM (VF) transmitter

5.2.1.2.1 Amplitude frequency response. The amplitude frequency
response of FM transmitters over the frequency band from 300 Hz to 3000 Hz
shall be within the limits of =2 dB. .

5.2.1.2.3 Carrier noise level. The carrier noise level of FM transmit-
ters shall be at a level which is at least 50 dB (Design Objective 60 dB)
below the unmodulated carrier level at full rated rf output power, mea-
Sured at any frequency within the limits from 0.95 f to 1.05 f, where f is

the carrier liechuLy.

14
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5.2.1.2.4 Total harmonic distortion. The total harmonic distortion of
VF signals passing through the VF and rf circuits of an FM transmitter
shall be at a level which is at least 33 dB below reference level (-33
dBmQ), while the Design Objective should be -43 dBmO. The total harmonic
distortion shall be measured using a single- frequency test signal with a

Trequency between 300 Hz and JUUU Hz and a ievel that produces a peak

PR RIS .S Sy Y 1IN -4+ £..7117 nm b nAd af mAl A
deviation in accordance with 5.2.1.2.10 at full rated rf power.
5.2.1.2.5 Intermodulation distortion. The intermodulation distortion

~veloaslow (ALY

of VF signals passing through the VF and rf circuits of FM transmitters
shall be at a level which is at least 30 dB below reference level (-30
dBm0), while the Design Objective should be -40 dBmO. The intermodulation
distortion shall be measured using any two equal level single-frequency
test signals between 300 Hz and 3000 Hz and a ievel that produces a peak
deviation in accordance with 5.2.1.2.10 at full rated rf output power.

™Y
—
(%2}
(72
>
o
—
a
=8

NOTE: The freguencies of the two egual level sign

hould be sele
so that at least the third order harmonic product alls within the spec
fied frequency band.

5.2.1.2.6 Occupied bandwidth. The occupied bandwidth of FM transmit-
ters shall be less than 25 kHz.

[ r) 1 0 ') NE Aiidrmiid Smemadaman Tha wE Attt rnitd smmadan~n A¥f CM +umnncma+
Qelolele/ i UULPUL llllpcualll.t: e 11 uuitputi |I|IPCUGHLC Ul il Lraiiaiiti L=
tavrc chall he nominal &0 ohmg iimhalanced to around
LCT S S UT niViminln Ju Uininnid g i@ i GQiivCu LU Yl Vi .

5.2.1.2.8 Modulator input impedance. The modulator input impedance of

FM transmitters shall be 150 ohms, unbalanced to ground, with a minimum

return loss of 20 dB against a 150-ohm resistance over the frequency band

from 300 Hz to 3000 Hz. As a Design Objective, the modulator input imped-

ance sno id be 600 ohms, balanced to grouno, w1tn a m1n1mum return r
l

A

5.2.1.2.9 Modulator input signal level. Not standardized. (See note
under 5.1.2.9.)

L-. £
" lellbllllLLt‘. S 10T

5.2.1.2.11 Sauelch. FM transmitters operating in the narrowband mode
shall superimpose on the transmitted s1gna1 a tone modulation with a
frequency of 150 Hz, +4 Hz and a peak deviation of 1600 Hz, +350 Hz.

NOTE: The 150 Hz squelch tone is needed oniy for interoperation with
older FiM receivers and will not be used to operate the squeich circuitry
of new receivers. (See 5.2.1.3.11.)

15
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5.2.1.2.12 Pre-emphasis. Not standardized.

inteiligibility is insignificant and that pre- empnas15/oe empnas1s cnarac—
teristics have to be tailored specifically for a language or a dialect to
be effective.

5.2.1.3 FM (VF) receiver parameters.

5.2.1.3.1 Amplitude freguency response. The amplitude frequency
response of FM receivers over the frequency band from 300 Hz to 3000 Hz
shall be within the Timits of +2 dB.

E 2 1 292 Frnualnna Adalav The ahcnliita anuvalana Aalau Af EM wvwaraniuawne
A S A & CiTvVO i UpC UG Gy . e UvoviuLe Cilvoeiupo uc iy Vi ' 1 CTLCT 1Vl o
aver the frequency band from 300 Hz to 3000 Hz shall not exceed 2.5 ms.

5.2.1.3.3 Total harmonic distortion. The total harmonic distortion of
VF signals passing through an FM receiver shall be at a level which is at
least 23 dB below reference level (-23 dBmO), while the Design Objective

should be -33 dBmO. The total harmonic distortion shall be measured with
a single-frequency test signal with a frequency between 300 Hz dnu JUUO Hz
and a3 lauval +hat+ nvadirac a noal AdAaviatinan in acrcravdanca wi+h 2 27 1N
Qiliua rtCvoCl Lilga L piruvuuLco a prTan Jcovidavivi i aviLuiyuariec wi Ltii J-L.L.(_.lu
at full rated VF output power

5.2.1.3.4 Intermodulation distortion. The intermcdulation distortion
of VF signals passing through an FM receiver shall be at a level which is
at lTeast 20 dB below reference level (-20 dBmQ), while the Design Objec-
tive shouid be -30 dBmO. The intermodulation distortion shall be measured
using any two equal ieve

A~ s

s1ng|e Trequency test s1gna|s between 300 Hz ana

b
|
a

2NNnN Uw ~anm A al +hat+ mumAAi~AAc - ~anals Anuqa‘-q A -|v\ AAAAAAAAAA

QUUU (¥4 arliu a t:vt:l viiac }JIUUUK,CD a }Jca'\ ducvial iuli I GLL_U’UG“LC WILH
5.2.1.2.10 at full rated VF outpnut nower

S.Z.1.2.2v A0 TU rated Vi QUTpUL power

NOTE: The frequencies of the two equal level signals should be selected
so that at least the third order harmonic product falls within the speci-
fied frequency band.

3.5 Rf input impedance.
nomin 0 ground.

he rf 1nput impedance of FM receivers
50 ohms, unbaianced t

oL —t

5.2.1.3.6 VF output 1mnpdanrp The VF output jmpedance of FM receivers
shall be 600 ohms, ba1anced to around with a minimum return loss of 26 dB
against a 600-ohm resistance over the frequency band from 300 Hz to 3000
Hz. The electrical symmetry shall be sufficient to suppress longitudinal
currents to a level which is at Tleast 40 dB below reference level (-40

dBm0).

s —h
m
=5
=

(oW
(@]

o O
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[

5.2.1.3.8 Internally generated spurious signais. Not standardized.

NOTE: Spuriocus signals at the VF output of FM receivers, produced in the
absence of rf signals by mixing of signals that are generated internally

L

in the receijver, “will have suff1c1ent1y Tow levels to allow unrestr1cted
tuning and the reception of wanted signals in any channel. Detailed
requirements will be stated in the applicable equipment specifications

£ 9 1 2 Q0 Wi anmA mmden Tanal Lo mmAd samd an mmmnciian 4 a4 Ll U aiida

Jeloelede? nuil arta 1o ise itevei nui d“U ”Ulbﬂ Higasureud at e vr guiputl
nf FM varaoivoerc chall ha a+ a laual Hh1Ph ic at laoaact+t AN AR haolaw vofawr_
v LI} rTcee il vaeil 2 E= RN AV NN [ S A u o “u e vel LAAR N VY N LS} “u w LISy ¥ O I TV . MO Uy LIS S By o=y |
ence level (-40 dBmQ), while the Design Objective should be -50 dBmO.

5.2.1.3.10 Adjacent channel rejection. The adjacent channel rejection
of FM receivers shall be at least 60 dB.

5.2.1.3.11 Squelch and retransmission. The receiver squelch circuit
ehall ~Aan+irAal +ha ciididrmrhdina AF A+rhawrm nmadince A tadimanmemacetan ke ctAnal
Q1ia i i CUIILi vl L oswitiiiiiy uli vtLlic! rauiuvud 1UI reviansiliasivil vy blyllal
energy in the recejver passband, by ncise guijeting, or by a combination of
both; (and not by the 150 Hz saue]ch tone in accordance with 5.2.1.2.11).

FM receivers operat1ng in the narrowband mode shall pr0v1de adequate
suppression of the 150 Hz, +4 Hz squelch tone (see 5.2.1.2.11) received
from FM transmitters.

5.2.2.1 Equipment parameters. The parameters listed under this heading
are those that are common to both FM transmitters and FM receivers.

5.2.2.1.1 Rf accuracy. The rf accuracy of FM radio equipment, inciud-
S~ +nalAacnain~n ~ o PRSP T ctabhaT3di, hitd amnd anmi, AFfFand: Aiin +a dhha Adan
Iy wvieralrnce aind wuny-= cerm 2LabL I TILY DUL HUL anly cligilL uuc LU L uup-=
nler freguency shift, shall be such that the measured operating freguency
does not differ from the designated frequency by more than #500 Hz under
all operational conditions.

2.1.2 Channel spacing. FM radio equipment shall have a channel
f 25 kHz, within the allocated band for the equipment. (See

§2.2.1.3 Bit error rate (RER) As .a Desian ﬂh1nrf1\m the BER of a

..................................

back-to-back FM transmitter/receiver combination shou]d not exceed 1 erro-
neous bit in 10,000,000 information bits, when measured with a polar non-
return-to-zero signal ¢f 16 kb/s.

NOTE: More detailed requirements for BER measurements, such as signal
jevels, will be stated in the applicable equipment specifications.

17
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characters or bits (see note) shall be inserted or deleted by a back-to-
back FM transmitter/receiver combination in bit streams representing digi-
tized voice or message texts. As a Design Objective, the mean-time-
between-iosses of character-count and bit-count integrity should be 24
hours or longer.

5.2.2.1.4 Character-count and bit-count integrity. No extraneous

NOTE: Extraneous characters or bits include time differential blanks
associated with asynchronous/synchronous transmission equipment. These
characters or bits are permissible in the transmission subsystem if they
can be recovered at the receiving terminal equipment prior to forwarding

the signal to the user.

E 2 2 1 Dwvnn+nrt+inn € cinnal ennen N1l cinAln Arhannmal CM oA A
Mel oelialdeo ri LCLLIUH uvi 2 1ynat 2CTIIO>CT N )IHSIC chiannec) v rayvuiu
equipment shall be designed in such a manner that neither an FM transmit-
ter nor an FM receiver inverts the logic and signal sense of the data

stream.

NOTE: A possible method of meeting the requirement of 5.2.2.1.5 is the
use of differential coding techniques which inciudes conditioning of base-
band signals.

5.2.2.1.6 Clock modulation rate stability. The stability of synchro-
nizing or clock timing supplied to all svnchronous digital FM rad1o trans- -
mission -equipment shall be sufficient to ensure that synchronism is main-
tained between received and transmitted signals within 25 percent of the
unit intervai for a given time period.

NNATC . Tha +4ima nawvinAd avnartad +A h Toace +han 1NN NNON carnnde FAr ean
LA AV By SpY i< v o )JCI I Uy CI\VC\.UCU (V) (%) 1rcoo viirand .LUU,UUU QATLUVIIVD Tur D=
gle channel FM radio equipment, is under consideration.

5.2.2.1.7 Electrical characteristics of digital interface. The elec-
trical characteristics for polar non-return-to-zero signals at the digital
interfaces of the wideband modulator input and the wideband VF output
shall comply with the applicable requirements of the current edition of

MTI cCTN 100 11 A
MIL=2021IU~=100—L 149
5.2.2.1.8 Eauipment time delays. As a Design QObjective, the receive-

after-transmit time delay should not exceed 60 ms and the transmit-after-
receive time delay should not exceed 70 ms.

5.2.2.2 FM (digital) transmitter parameters.

5.2.2.2.1 Amplitude frequency response. The amplitude frequency
response of FM transmitters gver the frequency band from 20 Hz to 11 kHz
shall be within the limits of =3 dB, with a ro11 -off of 6 dB/octave above
and below the passband.

5.2.2.2.2 Envelope delay. Under consideration.

18
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5.2.2.2.3 Carrier noise level. The carrier noise level of FM transmit-

ters shall be at a Tevel which is at least 40 dB (Design Objective 50 dB)
below the unmodulated carr1er level at full rated rf output power, mea-
criviaAd A+ anu FuraAiianaag 4+t +ha 1-..-.-:&-.— Einam N AC £ &~ 1 NE £ ibhmian £ &4
QUIrTU at atiy lxcqucn!..y Wil..lllll I..IIC HHIE LD 1Tuin veJg | LtU 1.U0 | wliegre i [=]
the carrier freguency.

5.2.2.2.4 Occupied bandwidth. The occupied bandwidth of FM transmit-
ters shall be less than 25 kHz.

5.2
r

=t N )

ters sna

5.2.2.2.6 Peak deviation. The peak deviation of FM transmitters shall
be 5 kHz, x1 kHz. The polarity of the deviation shall be such that the
frequency representing a binary 1 (Mark) shall be below the center fre-
quency and the frequency representing a binary 0 (Space) shall be above

the center frequency.

g 2 92 92 7 Dw
Vel el ol ool ri

A o AanAd A NMAad sdamAdads = d
i and wavesnaping. Not standardized.

NOTE: Shaping and filtering of the digital signal will be required in
order to contain the transmitted signal spectrum within the minimum neces-
sary bandwidth, reduce inter-symbol interference, and preserve waveform
symmetry. These requirements will be determined in the applicable equip-
ment specifications.

E 2 2 2 9 Twanemit++ar +1ima Aalave Ae A NacdimAan Nhsan~+daun +ha +imanc_
velaloel U 10 QIO LLuTi LIHINCT UTidyJ. No a4 UTOIYIl Vv jrouuLive, Liic Lwratio
mitter attack-time delay should not exceed 25 ms and the transmitter

release-time delay should not exceed 10 ms.

5.2.2.3 FM (digital) receiver parameters.

5.2.2.3.1 Amp|1tuoe frequency response. The amplitude frequency
response of FM receivers over the frequency band from 20 Hz to 11 kHz
shall be within the 1imits of 3 dB, with a roll-off of 6 dB/octave above
and belaow the passband.

5.2.2.3.2 Envelope delay. Under consideration.

5.2.2.3.3 Rf input impedance. The rf input impedance of FM receivers
i be n

shali be nominai 50 ohms, unbaianced to ground.
5.2.2.3.4 Internally generated spurious signals. Not standardized.

NOTE: Spurious signals at the wideband VF output of FM receivers, pro-
duced in the absence of rf signals by mixing of signals that are generated
internally in the receiver, will have sufficiently low Tevels to allow
unrestricted tuning and the reception of wanted signais in any channel.
Detailed requirements will be stated in the applicable equipment specifi-

~ratinne
CALIVIID .
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5.2.2.3.5 Hum and noise level. Hum and noise measured at the wideband
VF output of FM receivers shall be at a level which is at least 40 dB
below reference level (-40 dBm0O), while the Design Objective should be -50

NN
aoihu.

5.2.2.3.6 Adjacent channel rejection. The adjacent channel rejection

...............

of FM receivers shall be at least 60 dB.

5.2.2.3.7 Receiver time delays. As a Design Objective, the receiver
attack-time delay should not exceed 40 ms and the receiver release-time
deiay shouid not exceed 60 ms.

Custodians: Preparing activity:
Army - CR Army - CR
Navy - EC (Project TCTS - 2420)

Air Force - 90

Review activities:
Army - SC
Navy - EC, MC
Air Force - 90

DCA - DC
NSA - NS
User activities International interest:
Army NATO
Navy ABCA Armies
Air Force
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APPENDIX A
MEMORANDUM FROM THE UNDER SECRETARY
OF DEFENSE FOR RESEARCH AND ENGINEERING,
16 AUGUST 1983, SUBJECT: MANDATORY USE OF MILITARY
TELECOMMUNICATIONS STANDARDS IN THE MIL-STD-188 SERIES.

This Appendix contains information related to
MIL-STD-188-242. Appendix A is a mandatory
part of this standard.
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s Sl THE UNDER SECRETARY OF DEFENSE
/j WASHINGTON, D.C. 20301

RESEARCH AND o)
! 16 AUG 1983

NGINEERING

MMCRANDUM FCR ASSISTANT SEC YETARY OF THE ARMY (INSTALLATIONS, LOGISTICS &
FINANCIAL M NAuaM:NT)
ASSISTANT SECRETARY OF THE NAVY (SHIPBUILDING & LOGISTICS)
ASSISTANT §ECRETARY QF THEE AIR FORCE (RESEARCH DEVELOPMENT
& LOGISTICS)

COMMANDANT OF THE MARINE CORPS
DIRECTOR, DEFENSE CCMMUNICATIONS AGENCY
DIRECTOR, NATIONAL SECURITY AGENCY

M TR en -~ 3 - ey AlamAmmiim mm bt mmce @b A edem {m b
SUBJECT: Mandatcry Use of Mili waly Telecommunications Standards in the
MIL-STD-188 Series

On May 10, 1977, Dr. Gerald Dinneen, then Assistant Secretary of Defense(CsI),
issued the following policy statement regarding the mandatory nature of the
MIL-37D-188 series telecommunications standards:

"...standards as a general rule are now cited as 'approved for use' rather
than 'mandatory for use' in the Department of Defense.

This deference to the judgment of the designing and procuring agencies is
clearly apprcpriate to standards dealing with process, component ruggedness
and reliability, paint finishes, and the like. It is clearly not appropriate
to standards such as those in the MIL-STC-188 series which addre=s telecommuni-
cation design parameters. These influence the functional integrity of telecom-
ounication systems and their ability to efficiently interoperate with other
functicnally similar Government and commercial systems. Therefore, relevant
military standards in the 188 series will continue toc be mandatory for use

within the Derartment of Defense.

To minimize the probability of misapplication of these standards, it is
cucbent upon the developers of the MIL-STD-188 series to insure that each
andard is not only essential but of uniformly high quality, clear and concise

= to application, and wherever possible compatible with existing or proposed
national, international and Federal telecommunication standards. It is alao
incumbent upon the users of these standards to cite in their procurement specifi-
ations cnly those standards which are clearly necessary to the proper functioning
I

C
of the device or systems over its projected lifetime.®
This statement has been reviewed by this office and continues to be the
policy of the Department of Defense. 7
g S—
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20. GENERAL

20.1 Scope. This appendix contains a list of abbreviations and
acronyms used in MIL-STD-188-242.

20.2  Appiication. This appendix is a non-mandatory part of
MIL-STD-188-242.
ABCA American-British-Canadian-Australian
AM amplitude modulation
b/s bit(s) per second
BER bit error rate
bit binary digit
aB gecibel
dBm dB, referred to 1 mi
dBm0 dBm, referenced to zero transmission Tevel
point(s)
DCA Defense Communications Agency
DCS Defense Communications System
DoD Department of Defense
DoDD DoD directive
eCCM electronic counter-countermeasure
£MC electromagnetic compatibility
EMI n]egtrnmannphr interference
EMP e]ectromaqnet1c pulse
EW electronic warfare
FM frequency modulation
FED-STD Federal Standard
Hz hertz, (1 Hz = 1 cycle per second)
ICAD International Civil Aviation Organization
IRAC Interdepartment Radioc Advisory Committee
ITY International Telecommunication Union
JCS Joint Chiefs of Staff
kb/s kilobit(s) per second, (1 kb/s = 1000 b/s)
kHz kilohertz, (1 kHz = 1000 Hz)
MCEB Military Communications-Electronics Board
MHz megahertz, (1 MHz = 1000 kHz)
MIL-STD miiitary standard
modem modulator/demcdulator
ms millisecond(s), (1 ms = 1/1000 s)
NACSIM National COMSEC Information Memorandum
NATO North Atlantic Treaty Organization
NMCS National Military Command System
QSTAG Quadr1part1te Standardization Agreement (of the

ABCA Armies)

N
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rf
STANAG
TEMPEST
UHF

vr
UHE

Vil

WARC

radio frequency

standardization agreement (of the NATO)

(see FED-STD- lU.j/)

P . | S

uitra nign 1

voice frequency

very high frequency, (30 MHz to 300 MH
World Administrative Radio Conference
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