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FQREWORD

1. 1In the past, Military Standard 188 (MIL-STD-188), covering militery camunications system
technical stendards, has evolved fraz one applicable to all militery communications (MIL-STD-188,
MIL-STD-1B88A, and MIL-STD-188B) to one 2pplicable to tactical coomunications only (MIL-STD-188C).

2. The Defense Communications Agency (DCA) has published OCA Circulars (DCAC) promulgating
standards end criteria applicable to the Defense Communications System (OCS) and to the technical
support of the Natfonal Military Command System (NMCS). '

3. Standards for all ailitery comunications are now being published as part of a MIL-STD-188
series of documents. Military communications system technical standards are subdivided into common
long haul and tactical standards (MIL-STD-188-100 series), tectical standards (MIL-STD-188-200 sertes).
and long haul standards (MIL-STD-188-300 series). :

4., This document {5 the result of & Joint Chiefs of Staff (JCS) action requiring that the
technical characteristics of the TADIL-A,-B, end-C formerly contained in JCS Pub 10, Tactical
Cormaand Control and Communications Systems Stendards, be updated and published in the MIL-STD-188
series. This document contains the technical requirements for TADIL C; MIL-S5T0-188-203-1 contains
the requiresents for TADIL A, and MIL-STD-188-203-2 contains the requirements for TADIL B. The
MIL-5TD-188-203 series of documents does not contaip TADIL messege formats and related information,
These requirements will continue to be contained in revisions of JCS Pub 10. It 1s intended that
technical characteristics of other TADILS currently under development, such as the Joint Tactical
Information Distribution System (JTIDS), will be included as part of the MIL-STD-188-203 series.

IOENTIFICATION OF INTERNATIONAL
STAKDARDIZATION AGREEMENT

Certain provisions of this document are the subject of International Stendardization Agreement
(STANAG) 5504. When & ch notice, reviston or cencellation of this document s proposed which
will affect or violate the internztional agreement concerned, the preparing ectivity shall take
appropriste reconciliaztion action through international standardization chennels, including depart-
oental standardization offices, {f required.

1t
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1. SCOPE

1.1 Purpose. The purpose of this document is to establish technical standards and design
cbjectives !US; that are necessary to ensure interoperzbiifty and to promote commonality for
communicat ions equipment and subsystems used in TADIL C. Another purpose of this document {is
to establish acceptable overall system performance and maximum flexibility of system layout in

order to satisfy diverse user requirements without the restrictions caused by interface and in.

corpatibiiity problems. Stendard message formats are not included in this document. The TADIL C
message formats are contafned tn JCS PUB 10, Tactical Command and Control end Communication

System Standards.

1.2 Application. This document is applicable to the design end development of new equipment,
assemblages, subsystems ysed fn TADIL C. This document {s epplicable also to the engineering
and operation of existing TADIL € facilities. It is not intended that existing TADIL C fecilities
be immediately converted to comply with the standards contained herein. New TADIL € factilities
and those undergoing major modification or rehabilitation shall comply with the standards con-
tained herein subject to the zpplicable requirements of current procurement regulatfons. TADIL C
¢an be used over common long haul and tactical communication circuits. In this case, both this
standard and Wii-STD-188-100 shail appiy.

1.3 Objectives. The main cbjectives of this document are to provide subsystem performance
requirements that ensure interoperation of equipment and subsystems consistent with ailitary
requirements and to achieve the necessary degree of performance and interoperation in the most
economical way. These objectives will be accomplished by continuing efforts in the sreas
specified in a through e:

3. Steandardizing user-to-user performence cherecterfstics.

b. Stendardizing the type of signals at various interface points in the applicable
subsystem.

¢. Specifying maximum permissible degreadation of a signal in the process of transmis-
sion, and allocating the permissible degredation among various perts of a system.

d. Establishing performance parameters and operating features of equipment that govern
the interfece cherecteristics with subsystems ¥n which the TADIL-C equipment will
be used.

e. Defining performance parameters without specifying the technology that should be
used to obtain the required performance.

An zdditional objective of this document §s to prevent proliferation of equipment serving
the sare or a similar function. The veriety of equipment shall be the minimm necessary to
effectively support the missfons of the tactical forces {n eccordance with Oepartment of Defense
Directive {Do0D} 4630.5, Compatibilfty and Communality of Equipment for Tectical Command and
Control, and Communications.

1.4 System standards and design objectives {00s). The parameters and other requirements
specified Tn this document are mandatory system standards (see APPENDIX A) if the word "shall”® {s
used in connection with the parameter value or requirement under consideration. Non-mandstory 0Os
are indicated e&s optional by the word “should® in connection with the paradeter value or require-
ment under consideration. For a definitfion of the terms System Standard end Design Objective see
FED-STD-1037. Information paragraphs, shown as notes, hive been included to better define
certain methods currently in use with TADILs.
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2. REFERENCED DOCUMENTS

2.1 Issues of documents. The following documents of the issue in effect on the date of
javitation Tor bids or request for proposal, form a part of this standard Lo the extent specified
herein.

STANDARDS
FEDERAL
FED-STD-1037 Glossary of Telecommunication Terms
MILITARY
MIL-STD-188-114 Electrical Characteristics of Digital Interface
Circuits
MIL-STD-188-124 Grounding, Bonding and Shielding for Common Long
Haul/Tactical Communication Systenms
MIL-STD-461 Electromagnetic Emission and Susceptibility
Requirements for the Control of Electromagnetic
Interference
MIL-STD-462 Electromegnetic Interference Characteristics,
Measurements of
MIL-STD-1553 Afrcraft Internal Time Diviston Command/Response
Multiptex Data Bus
HAXDBOOKS
MILITARY
MIL-HDBK-237 Electromagnetic Compatibility Manegement Guide
for Platforms, Systems and Equipment
MIL-HDBKX-241 Design Guide for EMI Reduction in Power Supplies
MIL-HDBK-41% Grounding, Bonding and Shielding for Electronic

Equipments &nd Facflities

{Copies of specifications, standards, and handbooks required by contractors {n connection
with specific procurement functions should be cbtained fram the procuring activity or as di-
rected by the contracting officer.)

PUBLICATIONS
Chief of Naval Operations

QP SPEC 404.1 Operatfional Specification for Tactical Aircraft
Data Link

(Application for copies should be eddressed to Chief of Naval Operatfons, Attn: OP-9426,
Washington, 0.C. 2035C.

North Atlantic Treaty Organization (NATO) Stenderdization Agreement (STANAB)

STANAG 5504 Tectical Data Link for the Control of
Afrcraft - Link 4 (U)

(Application for coples of NATO stendardization documents required by contrectors in
connection with specific procurement functions should be made to the appropriate NATO subregistry.)

National Security Agency

NACSIM 5100 Compromising Emanation Laboratory Test Requirements

Electromagnetics (U) {This document was downgraded

7 to unclassified by Revisfon A)

NACSIM 5200 Compromising Emanations Design Handbook {U)

NACSIM 5203 Guidelines for Facility Design and Red/Black
Installation {U)

(Application for copies of NACSIM standardization documents required by contractors in
connection with specific procurement functions should be made to the Director, National
Security Agency, Fort George 5. Meade, NO 20755.)
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2.2 Other publications. The following document forms & part of this standard to the extent
spacified herein. Unless otherwise indicated, the issue in effect on date of invitation for bids
or requast for proposal shall apply.

Joint Chiefs of Staff Publication (JCS Pubd)

JCS Pub 10 Teactical Command and Control and Communications
Systews Standards (U)

{Application for copies should be eddressed to the office of the Joint Chiefs of Staff, ATTN:
Documents Division, Washington, D.C. 20301).

3, OEFINITIONS

3.1 Definition of terms. ODefinition of terms used in this document shall be as specified
in FED-STD-TO3T.

3.2 Abbreviations and scronyms. The abbreviations and acronyms unique to this stendard ere
listed in Appendix H.

4. GENERAL REQUIREMENTS

4.1 NATO interopershility. The interchenge of information arong NATO member nations using
NATO LINK ¥ shalV comply with applicable requirements of the current edition of STANAG 5504.

4.2 Cormunications security equipment. Communications security equipment that may be
normal ly exployed In a TADIL T may Ee part of the terminal subsystem (see FIGURE 1). Communica-
tions security equipment employed in any TADIL C system shall be transparent end not change the
standard TADIL C transmission frame format. Also, any function incorporated in a TADIL C system

for the purpose of equipment {nteroperability shail be transparent to the standard TADIL C trans-
mission frame format.

4.3 %a_q;romising emanations éTEHPEST). All commyntcation equipment, subsystems and systems
shal) comply the applicable criteria of the current edition of the NACSIM 5100 serfes,
NACSIM 5200 provides design guidance and NACSIM 5203 provides fnsteallation guidelines for compro-
mising emanations,

4.4 Electromagnetic interference (EMI) and electromagnetic compatibility (EMC). EMI and
EMC requirements shali be as specified in 4.4.1 and 4.4 2.

4.4.1 Equipment. Any item including subassemblies and parts, serving functionally in an’
electromagnetic environment in the broadest sense, shall comply with the eppliceble requirements
of the turrent edition of MIL-STD-461. Technigues used for the messurement and determination of
EMI cheracteristics shall comply with the applicable requirements of the current edition of
MIL-5TD-452.

NOTE: MIL-HDBEK-241 provides guidance for EMI reductions in equipment power supplies.

4.4.2 Subevetoms and systems, Communications syetems and accociated subsyctems chall be
desfgned to ochieve Inira- and lnter-system electromagnetic compatidbility. There shal) be
neither unacceptable responses nor malfunctions of any ftem of the system or subsystem beyond
the tolerances established by the applicable requirements of the current edition of MIL-5TD-461.

NOTE: MIL-HDBK-237 provides guidance for implementing an EML program.

4.5 Grounding, bonding and shielding. Methods end practices for grounding, bonding and
shielding of ground-based telecommunications shall cooply with the applicable requirements of
the current editfon of MIL-STD-188-124,

NOTE: MIL-HDBK-419 provides basic and spplication informaticon on grounding, bonding and shielding

oec rorcmmandsd for alactronis snuinmant
el 1 WS TR YW WG e S IR

bt §
&
)

4.6 Digital interfaces. All fnterfaces used in the TADIL C system shall comply with the
zpplicable requirements of the current edition of MIL-STD-18B-114 (see FIGURE 1) and, if required,
may also comply with the applicable requirements of the current edition of MIL-STD-1553.
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5. DETAILED REQUIREMENTS

5.1 General. These detailed requirements shall be met in order to establish interoperability
between services. Additional information and specific zpplication requirements are indicated and
shall be used as eppropriate by the {cplementing service. Any or a1l functional elements in the
terminal subsystem may be integrated and cocbined in a single equipment (see FIGURE 1). The
TADIL € system normally interconnects tactical and support afrcraft to the alrcraft control units.
TADIL € is & S kilobit per second half duplex digital data transmission system used to transfer
aircraft contro) and target information between a control station and a controlled aircraft.

The TADIL C system enables control statfons to transmit target data and commands to a controlled
aircraft. Transmission shall be serial time division multiplex on a single radio frequency (rf)
carrier with individua)l messages transmitted on a sequential time division basis. Messeges
originated and sent by a control statfen will be known as control messages while messages replying
to control messages will be known as reply messages. The TADIL C system transmit and receive
cycles shall be es specified in FIGURES 2 and 3. The two-way tactical TADIL C transmit &nd receive
cycle shall be 2s specified in OP SPEC 404.1 and STANAG 5504.

The requirements for the contro) station radio, control station data terminal set, and the
controlted airborne radio, shall be as specified tn 5.2, 5.3, and 5.4 respectively. The airborne
data terminal function is often accomplished in software, therefore, no hardware requirement is

included herein.

The control statfons shall be designed to include on-line error detection. These requirements
apply to the radio and the data terminal set. The use of test messages as defined in JCS Pub 10
shall be a requirement for error detection in the control statlons,

The TADIL ¢ system shall be designed to support the range (distance between stations) as
specified by the icplementing service. The implementing service should coordinate with other
services where cwitiservice control of aircraft is the intended use of the new tactical aircraft

contro) system,

in 211 systems using TADIL C, the tontrol station radio shall be required to be capable of
operating full duplex. The system shall use this capability to perform on-1ine performance moni-~
toring. The rf structure used for the system operation shall be half duplex.

5.2 UHF control station radio. Within the TADIL C system, the control station radio shall
be functionaily icplemented as shown in FIGURE 1. The control station radio may be a muitipurpose
type, with the controls to change from one function to &nother, controlled by both front panel
switches and by software interfeces. When the data terminal set functions are accompiished
with software, the radio shall be designed to interface with the TADIL C system as specified in
4.6. The control station radio shall be capable of being operated full duplex. Technical charac-
teristics of the UHF control station radio shall be as specified in 5.2.1 through 5.2.11.6.

5.2.1 Interoperability. The control station radio shall comply with the applicable
requirements ¢ e data terminal set standards listed in 5.3.

5.2.2 Frape rate. The control station radio shall be capable of supporting a transait
and receive Trame rate of 31.25 messages per second. [f the TADIL € system s being used for
Carrier Afrcraft Inertial Navigation gystem {CAINS) alignment, the control station radio shadl
be capeble of a transmit frame rate of 62.5 messages per second, since no reply messages are
required (see FIGURE 3).

5.2.3 Bit rate, The control station radio shall be capable of supporting a transmit and
receive bit rate of 10,000 binary digits per second.

NOTE: A!thou?h the digital data rate is 5,000 binary digits per second, the data 1ink synchro-
nization requires a 10,000 binary digit per second rate.

5.2.4 Frequency coverage. The control station radio equipment shall be capable of opera-
ticn, both treansmlt and receive on & minioum of 7000 discrete radio frequency channels. The rf
channels shall .be spaced at integral 25 kilchertz (kHz) increments over the frequency range of
225.000 to 399.975 megzhertz (MHz).
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5.2.5 Chennel changing time. The time to change operation fram one channel to enother
channel should be not greater than 1.5 seconds (s).

§.2.6 frequency stabtlity. The frequency stability of the contro) station rxdio equipment

shall be within 1 part in 10B over 100 ailliseconds {(ms), 1 part in 107 per day, and 2 parts in 107
during the first 30 days after calibratfon. The frequency stability shall not be degraded by mure

me to meet this

Auailabhla iy B4
Fat A AR "2 L-4 1

hom 1 mawd fa 1A Hmea = o WAl
than 1 part §n 107 for eath 30-day pericd thereafter. warm=up L

stabilfty requirement §s 2 function of missfon requirements.

§.2.7 Modulation mode. The rf equipment shall employ Frequency Shift Keying (FSK) modula-
tion, (see 5.2.10.2). :

5.2.8 Transmit-after-receive time delay. The time required for the control station radio
1o turn-around from receive to within 1 68 o* its rated trensoit power shall be not grester then
160 microseconds and the turn-sround time from trensmit to reted receiver sensftivity shall be
not greater than 160 microseconds.

5.2.9 Keying. The control station radic shall be designed to provide
re or software, |

transoitter on and off) from an external device by hardw

requirements of 5.2.8 and 5.2.10.3 shall be met.

x S A
- L) FLLEN =18 SRt

5.2.10 Transmitter. the transmitter gshall meet the requirements of 5.2.10.1 through 5.2.10.6.

5.2.10.1 Power output. The transmitter rf power output rating for each different operational
application shall be Tdentified as the average power into a resistive load of 50 ohms. When the
transaitter {s connected to 2ny fmpedance producing a voltege standing wave ratfo (VSWR) of 2.5

to 1, the rf power shall not be degraded more than 1 dB.

5.2.10.2 Modulation sensitivity. The modulation capability shall be such that a binary one
epplied to the dete Tnpul terminals shall increase the rf carrier frequency 20 kHz ( § percent)
ehove the nominal {center) rf corrier frequency and & binary 2ero applied to the data input term!-
nals shall decrease the rf carrier fregquency 20 kHz ( S percent) below the nominal (center) rf
carrier frequency. The center frequency shall not be radfated.

"NOTE: The requirements of 5.2.10.2 and 5.2.11.3 do not comply with the logic and
signal sense as stated in MIL-STD-188-100 and MIL-STD-188-200. These requirements apply
only to TADIL C equipment and are consistent with the capabilities of existing inventory
and fnternational agreements as stated in STANAG 5504°.

5.2.10.3 Trensmitter atteck time delay, Specified rf power shall be zpplied to the output
loed within BO wmicroseconds siter appiicaticn of each carrier-on signal. The ri power in ihe
output lozd shall decrease to more than -85 dbm within B0 microseconds &fter cessation of the
cerrier-on signal. ’ . .

5.2.10.4 Harwonic end spurfous output. All hzrmonics and spurious outputs shall be &t
least 80 dB below carvier level except the second hermonic of the rf carrier frequency shall be
no less than 60 dB below the cerrier.

5.2.10.5 Trensmitter natse level {FSK). Without external madulation, the peak fregquency
deviation of the carrier developed by Internal noise shall be not greater then 1 kHz.

5.2.10.6 Antenna turn-sround. The delay for switching the antenns from recefve to transmit
and from trenseit to recelve shall be not greater than 50 micraseconds.
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5.2.11 Receiver. The receiver shall meet the requirements of 5.2.11.1 through 5.2.11.6.

5.2.11.1 Sensitivity. The recelver sensitivity shall be such that the fnput signal level
at the 50 oho impedence o* the entenna feed port required to produce 2 (S+N)/N ratio of 20 dd
shall be not greater than 4 microvolts (open circult).

5.2.11.2 Recelver attack time delay. The receiver shall meet its sensitivity characteristic
within B0 oicroseconds after the receipt of the modulated rf carrier.
5.2.11.3 Demodulation. The demodulator shal) provide an output from a frequency shift

keyed signal such that a +20 kHz shift from the center rf shall provide o binery one and a
-20 kHz shift from the center rf shall provide & binary rerc. {See NOTE of 5.2.10.2).

5.2.11.4 Spurious response. The receiver response to spurious signals, fncluding image
response, shall be sttenuated not less then 80 dB with respect to the received signal.

5.2.11.5 Selectivity. The overall selectivity, as related to pesk response, of the receiver's

total bandwidth sha within the following limitation:
6 d8 down 60 dB down
70 kHz 140 kHz
o nimum max {mum

5.2.11.6 Input signal protection., A receiver protection circuit shall be activated by rf
signal level. The receiver shall not be damzged by the continuous application of a +35 dBm rf
signal.

5.3 Contro) station data terminal set (CDTS). The COTS shall provide the necessary inter-
face between the general purpose digital computer used by the tactical dats system and the radio
set which 1s used for TADIL € control and reply messege transmission and reception (see FIGURE 1).
The COTS may provide CAINS alignmment using TADIL C. When cperated for this function, the data
trensmission method is one way, in that the digita) data s transmitted from the redio control
station to the controlled aircraft and no reply message is generated by the controlled aircraft.
The CDTS shall be cepable of operating with special timing when cperating in this function (see
5.3.2). The CDTS shal) perform the function of TADIL C metwork timing, control message generation
end ervor detection, reply message processing, digital data exchange with the computer, test modes
and radio control as specified in 5.3.1 through 5.3.12.

5.3.1 Tising. The COTS, when operating 1n the computer or test modes, shall generate net-
work frane tTming intervals of 14 ms £.07 ms trensoit frame period and 18 ms .09 ms receive
frame periods (see FIGURE 2).

5.3.2 Special timing. The CDTS; when operating in the CAINS alignment mode, shall generate
network timing Intervals of 14 ms .07 ;s transmit frame periods, and 2 ms £.0l ms receive frame
. periods. In the CAINS alignment mode, the COTS shall be capible of being switched to the 14 or
18 ©s fram timing for the period of tioe required to process test messages (TM-10 and TH-21)
and monitor control messeges (MCM).

5.3.3 Time slots of the trensmit frame, The transmit frame period of 14 ms £.07 ms shall
be equally dTvided Tntc 70 time stots, each tfme slot shall be 200 microseconds tl eicrosecond.

£.3.4 Time slots of the receive frame. The recelve frame period of 18 ms £.09 wms shall be
equally divided Into S0 time slots, each time slot shall be 200 microseconds 1 wmicrosecond.

5.3.5 Control message. The COTS shall generate a control message during the trensait frame
interval of T8 ms cms‘sﬁng of a sync burst, guard interval, start pulse, data, and transmitter
un-key stgnal. The syrc burst shall be 8 time slots, the guard interval 4 tiee slots, the start
pulse 1 tipe slot, the data perfod 56 time slots, and the transaitter un-key signal 1 time slot
(see FIGWRE 4). The logic requirements, the central processing unit (CPU) bit esstgnment to
time slots, and the overall contro) message profile shall be as specified {n TABLES I and I1.
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Computer output word and control functions profile.

COMPUTER BIT POSITION

Position pDefinition Remarks
0,1 tsed as COTS control word One Only
2-29 Data Bits ¥Word One - Word Two
30-35 Mot used Terminate
CONTROL LINES
Line Remarks
External Functfon Request Not Used Terminate
External Function Acknowledge Active
Quiput Data Acknowledge Active
Qutput Dats Reguest Active
CONTROL FUNCTIONS

Position 1 Ext, Funct. Ack Line Function

0 0 Ho Change in previous 5Status

0 1 Stendby

1 0 Not Used

1 1 Begin Two-Way Communications
Position 0 Position 29 ) -

) 0 Not MCM

1 1] KCM TM-10 Word 1

0 1 Not MCM

1 1 MCM TM-2] Word }

TABLE [}, Computer output word and control functions profile
for steerable antenna.
COMPUTER BIT POSITION

Pesition Definition Remarks
0-32 Dato Bit sord Qne - Word Two
33-35 Not Used Terminate

CONTROL FUNRCTIONS

Word Zero is Information for Steerable Antenna

Word Zero

Octal &

Octal 6 y
Octal 7 - 4

Bits 1, 2, 3

Wrep around test message
Relezse immediate

Hold Messege until aircraft is {n correct aximuth

11
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5.3.6 Reply meccaga.  The DTS shall be cspable of recognizing end processing a reply
message during tﬁ I8 os receive interva) which consists of & sync burst, guard interval, start
pulse, data, énd transaitter key signal. The sync burst shall be 8 time slots, guard interval

4 time slots, start pulse 1 time slot, dota perfod 42 time slots, e&nd guard intervel 1 time slot
(see FIGURE §). In addition, the CDTS shall be capable of discriminating against no signal radio
receiver noise falsely being recognized es a reply message. [t shall be capable of determining
§f the reply messege being received is too late in time to allow a complete reply message to be
received and processed during the received frape interval. In addition, it shall be capeble of
deteroining if the cessage being received, during the receive frame, 1s s control message from
another control statfon. Time slot 27 shall be used for this function. The logic requirements,
the CPU bit assignment, and the overall reply messege profile shall be as specified in TABLES 11!

and 1V,

hl-‘— Rt A -

%_ SYNC PagacsLy : 8 Paia TS I
GQUARD
| A !m.}m_'!!&.’ ,"'ﬂm e

REPLY LY o | T 0 PRt S Rdtd o diptieghglodor
ot ﬂ IRITIY : {_-]:n LOGIC ONE
g SRRV e A A L L Loaie zen0

h':lalnllllll|||lllﬂlnlulu!ﬂ‘hlu["“‘ubl.' REPLY MESSAGE BIT NUMBERS

— | l._ eunsy |-|a|alci-—4nlq||i REPLY DATA BIT NUMBERS
GUARD [NTERVAL

: FIGURE 5. Reply messzge input timing disgram,

12
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TABLE 111. Computer input word and control functions profile.

COMPUTER BIT POSITION

Position pDefinition Remarks
0-6 Not Used Terminate
7, 8 Used as COTS Control ¥ord One Only
9-29 Data Bit Word One - Word Two
30-35 Not Used Terminate
CONTROL LINES
Line Remarks
External Interrupt Request Active
Input Data Acknowledge Active
Input Data Regquest Active

CONTROL FUNCTIONS

CPU BIt 7 | CPU Bit 8 Function
0 1 Error
1 0 114
0 0 ot Used
1 1 Not Used

TABLE 1V. Computer {nput word and control functions profile
Tor steerable antenna. .

COMPUTER BIT POSITION -

Position Definition Remarks
0-32 Data Bit Word One - Word Two
33-35 Not Used . Terminate

CONTROL FUNCYIONS

Alrcraft address 15 accomplished in softwere

5.3.7 Computer interface. The CDTS shall contain the necessary computer input and output {[/Q)
interfece to provide the proper and timely exchange of digital data between the tactical data
system and the controlled afrcraft. The CPU electrice) 170 cheracteristics shall comply with
4.6.

5.3.7.1 %ut'er outﬁm. words. The COTS shall be capeble of receiving and storing 2 minimun
of two CPY qutput words et output words when the TADIL € system uses steereble entennas)
during each receive frame tnterval. Esch computer word can contain up to 36 bits. Unused CPU
bit 1ires shall be terminated at the CDTS input. The CPU output bit and control function profile

shall be as specified in TASLES I and [].

13
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5.3.7.2 Computer input words. The COTS shall be cepeble of transferring to the CPU during
the transmit frape Iaterval, two cooputer input words. Each computer input word can contain up
to 35 bfts. Unused CPU bit lines shall be terminated at the COTS. The CPU input bit and control
function profile shall be as specified in TABLES I[1 and 1V,

5.3.7.3 Mode switch. When the CDTS is initfially switched from the test mode to the computer
mode, the COTS shall Be pleced under computer control and shall automatically be switched to the
STANDBY condition by the switching action. The computer progranm shall then send the Begin Two
way Communications {BTWC) code to the COTS, via the computer output, utilizing the external func-
tion acknowledge and compute cutput bit one. When the computéer output bit one fs set ta logic
one, and the external function acknowledge set to logic one, this condition shall generate the
BTWC code. When the computer output bit one is set to logic zero, and the external function
acknowledge is set to logic one, the CDTS shall return to the STANDBY condition.

5.3.8 Radio Interface. - Yhe (DTS radio interfece shall consist of the inputs and outputs
specified in 5.3.8.1 through 5.3.8.6. These interfaces shall meet the requiresents of 4.6 (see

FIGURE 1}.

5.3.8.1 Control message. The CDTS shal) generate & control message as a serfal input to
the redio, The Input 1ine shall be interfeced to the radio so that a binary one &pplied to the

dats input terminals of the redio shall {ncresse the rf carrier frequency &nd 2 binary zero
pplied to the data input terminals of the radio shall decrease the rf carrfer frequency (see
5.2.10.2). The control message signal shall be as specified in TABLE ¥, -

TABLE V. Control messaqe profile,

TIKE SLOT PROFILE
1.8 Alogic O Sync Burst NOTE: Time Slots 1 through §
B Logic 1 100 ps Logic O
100 ps Logic 1
9-12 Logic O Guard
13 Logic 1 . Start B4t
14-41 Datsa CPU Bit 29 - 2, Word One Respectively
42-69 Data . CPU Bit 29 - 2, Word Two Respectively
1o Logic O Transmitter Unkey

5.3.8.2 Jrensmit keying signa) from the CDTS. The COTS shall provide a transmit keying
Hne to the redio. .

5.3.8.3 Transmit keving signai timing. The COTS shall generate & transmit keylng sign
which shalt be on for I1& os £.07 os znd shall be off for .

¥ i
18 os £.09 ms
t

5.3.8.4 Trensait kepng signa) disElaceueut. The transmit keying signal displecement shall
be 200 micros 3 aicroseconds. e signal shall be generated prior to the start of
the transait frame interval (see FIGURE 4).

5.3.8.5 Transmit ke signal 1n stendby condition. The COTS shall be fnhibited from
generating the tronsalt Eeiﬂnng signd when the LDTS {3 {n STANDBY condition.

5.3.8.6 Reply messaqge. The reply mess2ge signal shall be provided to the COTS such that
&n upward shiflg radlo carrier frequency of the radic shall provide a binary one and a downward
shifted radio carrier frequency shall provide a binary zero (see 5.2.11.3). The reply message
signal shall be as specified in TABLE V1.

5.3.9 Error detection. The COTS shall contain en error detection capability which shall
process test messages recelved from the coaputer and also constantly wonftor the frame timfng,
time slat duratfans, and the control message loop eround signal input, via the radio recefiver,
during each trensmission. |

/7

14
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TABLE VI. Reply message profile.

TIME SLOT PROFILE

1-8 A Logic O Sync Burst Time slots 1 through 8
B logic 1 100 microseconds Logic O

100 wmicroseconds Logic 1

9-12 Loglc @ Guard

13 Logic 1 Stert Bit

14-34 Data CPU Bit 29 - 9, Word One Respectively

34-55 Date ’ CPU Bit 29 - 9, Word Two Respectively

56 Logic O Transoitter Key Down

5.3.10 Test message. The CDTS shall semple esch computer ocutput word during the recetve
frame interval to determine if the computer output word is test data. The (DTS shall process
test data words and generate a control message which is transoitted during the next transmit
frane interval. The radio recefver output of the test control message trensmission shall be
processed to determine if the message contains an error, The sync burst, the guard interval,

the stert pulse, and the test data, shall be processed for error. If 2n error is detected, the
CDTS shal) notify the computer during the next trensmit frame interval. If no error {s detected,
the cosputer inputs shall be set to the opposite states. The COTS shall also contain & countdown
circuft so that 1f test data is not transferred from the computer to the CDTS within 8.2 second
time intervals, an error condition will be detected and the computer shall be aotified,

§.3.11 Test reply message. The CDTS shall regenerate a test reply message of the same data
structure as the test control message and then transmit the data for processing to the computer.
The test reply message shall be regenersted fn the proper receive frame Interval corresponding to
the expected reply from the test control message transmission.

5.3.12 Built-in test. The COTS shall contain an internal testing system so that both com-
puter 1/0, the radic 170, shall be tested at all critical paths. The COTS shall provide a fauit
summary if 2n error or malfunction is detected. The fault summary shall localize the fault erea
in order that cinimum edditiona) trouble-shooting {s required to isolate the error or malfunction.

5.4 LUNMF controlled airborne radio. The UHF controlled airborne radio shall be capable of
conforping to 5.4.1 through 5.4.10. Within the TADIL C system, the UHF controlled airborne
redio shall be functionally lmplemented as shown in FIGURE 1. The UHF coatrolled readic shall
be designed to interfece within the aircraft as required by the {mplementing service.

5.4.1 lntmgerchnftf. The UNF controlled airberne radio shal) be compatible and inter-
opereble wit e characteristics specified in 5.1,

5.4.2 Frame rate. The UHF controlled airborne radio shall be capzble of supporting &
receive frame rate of 62.5 messages per second, and & transmit frame rate of 10 messages per
secand,

£.4.1 Bit rate, The UNF controlled airborne radfo shall be capable of supporting a trensait

¥ e L L

and receive BTt rate of 10,000 binary digits per second.

5.4.4 Frequency coverege. The UHF controlled airborne radio equipment (transmitter and
receliver} sha;% be capeble 3 operation, transait or receive gn 7000 discrete radio frequency
chennels, The radio frequency chznnels shall be spaced &t integral 25 kHz increments over the
frequency range of 225.000 to 39%.975 MHz.

£.4.5 Channel changing time. The time to change cperation from one channel to enother
chennel shouTd be not greater than 1.5 s.

5.4.6 Frequency stability. The frequency stability of the UHF controlled airborne radio
equipoent shall.be within 1 pert in 1c® over 100 ms, 1 pert in iﬁ? per day, and 2 parts in 107
during the first 30 days efter calibration. The frequency stability shall not be degraded by

more then 1 part 1n 107 for each 30-day perfod thereafter. Available warm-up time to meet this
stebility requirement is & function of mission requirements, .

15
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5.4.7 Modulation mode. The rf equipment shall employ FSK modulation.
5.4.8 Transmitter. The trensmitter shall meet the requirements of 5.4.8.1 through 5.448.6.

$.4.8.1 Power output. The transmitter rf power output rating for each different operational
zpplication shall be Ydentified as the sverage power finto 2 resistive load of 50 ohms. When the
transmitter is connected to 2ny impedance producing a VSWR of 2.5 to 1, the rf power shall not

be degraded more then 1 dB.

5.4.8.2 Modulation sensitivity. The moduletfon cepebi)ity shall be such that a binary one
2pplied to the dat2 Input terminals shall {ncrease the rf carrier frequency 20 kHz (15 percent)
{ebove the nominal (center) rf carrier frequency) and a binary zero gpplied to the data imput
terminals shall decrease the rf carrier frequency 20 kHz (25 percent) (below the nominal (center)

¥ carrier frequency).

-
- . # o

"NOTE: The requirements of 5.4.8.2 and 5.4.9.3 do not comply with the logic and
sfgnal sense for binary signals as stated in MIL-STD-188-100 and MIL-S$TD-188-200. These

requirements apply only to TADIL C equipment &nd are consistent with the capabilities
of existing inventory and internaticnal agreements as stated in STANAG 5504%. °

5.4.8.3 Transoitter attack time delay. Specified rf power shall be appifed to the output
load within 160 aicroseconds &fter spplication of each carrier-on signal, The rf power in the
output load sha)l decrease to more than -85 dBm within 80 oicroseconds efter cessation of the

carrier-on signal.

5.4.8.4 Antenna turn argund time. The @aximum delay for switching the antenna fram receive
to transait and from transmit ta recelve shall be 50 microseconds.

5.4.8.5 Harmonic and spurfgus output. All harwonics and spurious ocutputs shall be not less
than 80 ¢8 below carrier level except the second harmonic of the carrier frequency shall be not
less than 60 d8 below the carrier, ]

5.4.8:.6 Transmitter noise ltevel (FSJ:‘. Without externa) sodulation, the peak frequency
deviatfon developed Dy Tnternal nolse shall be not greater than 1 kHz.
5 5.4.9 Recelver. The receiver shall conform to the requirecents specified in 5.4.9.1 through
.4.9.6.

5.4.9.1 Sensitivity. The receiver sensitivity shall be such that the input signal level
et the 50 chm ance of the antenna feed port required to groduce a {S+N)/N ratfo of 20 ¢8
shall be not grester than 4 microvelts (open circuit).

5.4.9.3 Oemodulation. The denodulator shall provide an output from & frequency shift |
keyed signal such that a +20 kHz shift from the center radio frequency shall provide a binary
one and 8 -20 kHz shift from the center rf shall provide a binary zero (see 5.2.10.2 and KOTE
of §.4.8.2). . .o

5.4,9.4 SEious resﬁse. The receiver response to spurious signails including image
response shall attenua not less than 80 dB with respect to the received signal.

5.&.9'.5 !ng&t signa) protection. A receiver protection circuit shall be activated by .
rf signa) levey; the recejver shall not be damaged by the continucus application of a +35 4BM
rf signal.

@
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§.4.9.6 Selectivity. The overall selectivity, as related to pesk response, of the recefver
shall be within the following limitation:

6 d8 down 60 d8 down
70 kHz 140 kiz
ainioum oax ioum

5.4.10 Input and output. The electrical cheracteristics of the data INPUT and OUTPUT
lines shall comply with 4.6,

Custodiens: Preparing activity:
Ay - SC Navy - EC
Kavy - EC {Project TCTS5-2032)
Afr Force - 90

Review activittes:
Army - CR
Mavy - AS, OM, SH

17 N8
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APPERDIX A
MEMORANDUM FROM THE ASSISTANT SECRETARY OF DEFENSE FOR
COMMUNICATIONS, COKMAND, CONTROL AND INTELLIGENCE,
10 MAY 1977, SUBJECT: MANDATORY USE OF MILITARY
. STANDARDS IN THE 188 SERIES.

This APPENDIX Contatns information related to MIL-ST0-188-203-1.
APPENDIX A {s & mandatory part of this standard.

\\
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ASSISTANT SLCRUTARY OF DEFUNSL
CAMENGIUN, D C TSl

10 May W27

tmn‘lolﬂ. € Ousud A WG,
COWY RO, & WO tnTCLLeg el

MEMORANDUM FOR Assistant Secretary of the Army (Ik L)
Asslatant Secretary of the Navy (Ib1)
Assistant Secretary of the Alr Force {14 L}
Commandant of the Marine-Corps
Director, Defense Cammunications Agency
Director, National Securlty Agency

SUBJECT;: Mandatory use of military standards in the [88 Series

On Japuary 3, 1972, the Assistant Secretary of Defense (IkL} found it
necessary to make a significant change i{n the DoD Standardization
Manuat 4120.3M because of recurring misapplications of military
standards in general. The essence of the change {s that military
standards as & general rule are now cltcd as "2pproved for use* rather
than "“mandatory for use' o the Department of Defense,

This deference to the judgment of tha designing end procuring agencles
is clnarly appropriate to standards dealing with process, compenent
ruggedness and reliabiiity, paint finishes, and the tke. Jtis clearly
not appropriatc to standards soch as thoss in the MILSTD 188 sagies
which address telecommunication design parameters, These inflluence
the functional integrity of telecommunication eystems and their abllity
to efficiently interoperate with other functionslly similar Government
and comunaercis] systems. Therefore, relevant milltary standards ta
the 188 series will cantinue to be mandatory for use within the Depart-

maent of Defense,

To minlmize the probability of misapplication of these standards, it is
incumbent upon the developers of the MILSTD 188 searies to {nsure that
each standard §s pot only essential but of uniforrnly high quality, clear
and concise as to application, and wherover possible compatible with
existing or propossd gaticnal, internsticnsl and Federal telecommunics.-

tion samandards. It is aleo Incumbent upon the ueers of thess standards
to ¢ite In thelr procuremaent specifications enly those standards which

ars clearly necassary to the propar functioning of the device or systems
over its profected lifetima,

This direciion {a in consonance with the recommendations made by the
Director, Defense Matcrial Specifications and Standards Offtce, Lo his *
letter of March 4, 1977, which was sddressed to the 1.8, Army Elec-
tronics Command.

Carsld P, Dionesn

cety,
OASD(MRALL), DMSS0O

Co-Chalirman, J5C, ECOM (DRSEL-CE-CH)
Co-Chalrmasn, JSC, DCEC (R110)

OJCS {J-3), Telecom Div
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10. SCOPE
10.1 Scope.

BYWC
CAINS
¢o1s

a gl

0o

FDM

FSK

MCH
Roden
SNR
(S+N)/N
TADIL
TOM
TEMPEST
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APPENDIX B
LIST OF ABBREVIATIONS AND ACRONYMS

This APPENDIX provides explanations of the ecronyms and abbreviations unique
to this standard and is not a mandatory pert of this standard. :

LN

Begin Two-way Communications
Cerrier Afrcraft [nertfal Mavigation System
Control Data Terminal Set

Central Processing Unit

Design Objective

Frequency Division Multiplex{ing)
Frequency Shift Keying

Monfitor Control Message
Modulator/Demodulator
Signal-to-Noise Ratfo

Signal plus Noise to Noise Ratio
Tactical Digital Information Link
Time Division Multiplex(ing)

Unclassified short name for investigations and
studles of compronising emanations

Test Message

21
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