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Interoperability And Performance Standards For
Tactical Digital Information Link (TADIL) A

1. This Military Standard is approved and mandatory for use by all
Departments and Agencies of the Department of Defense (DoD) in accordance with
the Office of the Assistant Secretary of Defense (0OASD) (CCCI) Memorandum,

dated 10 May 1977, (see APPENDIX A).

2. Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should be
addressed to: Commander, Space and Nava] Warfare Systems Command,

ATTN: 003-121, washvngton, DC 20360-5100, by using the sel f-addressed

Standard1zat1on Document Improvement Proposa] (DD Form 1426) appearing at the
end of this document or by letter.
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1. Originally, MIL-STD-188 covered technical 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-JI1U-100L).

2. The Defense Communications Agency (DCA) published DCA Circulars (DCAC)
promulgating standards and engineering criteria applicable to the long-haul
Defense Communications System (DCS) and to the technical support of the

National Military Command System (NMCS).

3. As a resuit of a Joint Chiefs of Staff (JCS) action, standards for aii
military communications are now being published in a MIL-STD-188 series of
darimante Tha MTI cTN_1099 eavﬂfnr 3¢ cithdAiuidad sn+tan a MTIL CTN_12Q2_1NN cawvianc
MULVUHITTIILD o 1HIIT IMALTOIWVTAUU OTIT ITO 19 SUUULl ¥V IUuTuUu 1IILU QG IMALTOIUTAVUUTILIUU OCT 1TO
covering common standards for tactical and long-haul communications, a
MIL-STD-188-200 series covering standards for tactical communications only,

and a MIL-STD-188-300 series covering standards for long-haul communications
only. Emphasis is being placed on developing common standards for tactical
and long-haul communications published in the MIL-STD-188-100 series.

A Thea AATH CTN 100 95NN - F . Ae izl da Loamm dbin IPC amdd A
<. 1ne FMLL=-91U-100-2UJ0 Series I aocumenius resuiiLs 1rom vrne JdLo daciion
raniiivina that +ha +arhniral chavartarictire nf Tartiral Ninital Tnfnnm:finn
IC\]UII Ills viia o Lic LoLwiImirval WIIATI AL LC T 1 OoOVIiIVO VI TuasL il I.ll:,l vl AT VI MR VIV
Links (TADILs) A, B, and C fo rmpr1y contained in JCS-PUB-10 be updated and
published in the MIL STD-188 series. This document contains the technical

requirements for TADIL A, MIL-STD-188-203-2 contains the requirements for
TADIL B, and MIL-STD-188-203-3 contains the requirements for TADIL C. The

MIL-STD-188-203 series of documents does not contain TADIL message formats and
reiated information. These requ1rements will continue to be contained in
INPC_DIID 1N Aand mauvusesanme bhawmada T+ S Tmndandad +#had *arhninal
ULO-TUD—1VU adnu 1ecviolulico Liiciciuu, 140 1> 1nLgnucu vriaLu Levrinicail
characteristics of other TADILs current]y under development, such as the Joint
Tactical Information Distribution System (JTIDS), will be included as part of
the MIL-STD-188-203 series.
IDENTIFICATION OF
TAMTCDAIATTNAIAL CTAAINANDNT ZATTINM ANCNDCCMOAMT
INICRNAIL IUNAL OITANUARULILAIIUN AUQRLCLPFLCNI

Certain provisions of this document are the subject of International
Standardization Agreement (STANAG) 5511. When a change notice, revision, or
cancellation of this document is proposed which will affect or violate the
international agreement concerned, the preparing activity shail take

appropriate reconciiiation action through international standardization
Ahammanles SmAalisdtma Aananmdmantdal cdomdawvdi sadian AFFirne 1€ wmamiiswnad
Lianmici o, 1 iuuiny ucpdar vicrital stanuaruiZacivil vitiLeo, 11 rcyuircu,.
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1. SCOPE

1.1 Purpose. The purpose of this document is to establish technical
standards ang design objectives (DOs) that are necessary to ensure
interoperability and to promote commonality for communications equipment and
subsystems used in TADIL A (see APPENDIX 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 incompatibility problems. Standard
message formats are not included in this document. The TADIL A message
formats are contained in JCS-PUB-10, Tactical Command and Control and
Communication System Standards.

1.2 Application. This document is applicable to the design and
development of new equipment, assemblages, and subsystems used in TADIL A.
This document is applicable also to the engineering and operation of existing
TADIL A facilities. It is not intended that existing TADIL A facilities be
immediately converted to comply with the standards contained in this
document. New TADIL A facilities and those undergoing major modification or
rehabilitation shall comply with the standards contained in this document
subject to the applicable requirements of current procurement regulations.
TADIL A can be used over common long-haul and tactical communication
circuits. In this case, both this standard and MIL-STD-188-100 shall apply.

1.3 Objectives. The main objectives of this document are to provide
subsystem performance requirements that ensure interoperation of equipment and
subsystems consistent with military 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 following areas:

a. Standardizing user-to-user performance characteristics.

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

c. Specifying maximum permissible degradation of a signal in the
process of transmission, and allocating the permissible degradation among
various parts of a system.

d. Establishing performance parameters and operating features of
equipment that govern the interface characteristics with subsystems in which
the TADIL A equipment will be used.

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

An additional objective of this document is to prevent proliferation of
equipment serving the same or a similar function. The variety of equipment
shall be the minimum necessary to effectively support the missions of the
tactical forces in accordance with Department of Defense Directive (DoDD)
4630.5, Compatibility and Commonality of Equipment for Tactical Command and
Control, and Communications.
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1.4 System standards and DOs. The parameters and other requirements
specified in this document are mandatory system standards (See APPENDIX A) if
the word "shall" is used in connection with the parameter value or requirement
””” Nonmandatory DOs are indicated as optional 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. Information paragraphs, shown as notes, have
been included to better define certain methods currently in use with TADILs.

N
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2.1.1 Standards and handbooks. Unless otherwise specified, the fo]]owing
standards and handbooks of the issue Tisted in that issue of the Department of
Nafanea Tndav Anf Cnarsfiratinne and Crandawvde NANTCCY ecnarsfind +
Uciciiort LIIUTA VI opTL il ivativlio daiid otanuarus (\(vuvioo) oSprliiliitcu Ill LIIC
solicitation form a part of this standard to the extent specified herein
STANDARDS

FEDERAL

FED-STD-1037 Glossary of Telecommunication Terms

MILITARY

MIL-STD-188-100 Common Long Haul and Tactical Mi]itany
Communication System Technical btanaaras

MTI CTN 100 112 EClarndindanl Phamandamiadsne ~AF ..-4--.1

MIL=0IU=100-1.1% LEteciricat viarac LteriseLics vl Tyreai
Interface Circuits

MIL-STD-188-124 Grounding, Bonding, and Shielding for
Common Long Haul/Tactical Communication

S Systems

MIL-STD-461 Electromagnetic Emission and
Susceptibility Requirements for the
Control of Electromagnetic Interference

MIL -STD-462 F]ectrgmannnf'lr Interference
Characterlst1cs, Measurement of

MIL-STD-1397 Input/Output Interfaces, Standard
Digital Data, Navy Systems

HANDBOOKS
MILITARY
MIL-HDBK-232 RED/BLACK Engineering-Installation
) o Guidelines o

MIL-HDBK-237 Electromagnetic Compatibility Management
Guide for Piatforms, Systems, and
Equipments

MIL-HDBK-241 Design Guide for Electromagnetic
Interference Reduction in Power Supplies

(Copies of standards and handbooks required by contractors in connection
with specific procurement functions should be obtained from the procuring
activity or as directed by the contracting officer.)
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2.1.2 Other Government documents. The following other Government
documents and pubTications form a part of this standard to the extent
specified herein.

PUBLICATIONS
North Atlantic Treaty Organization {NATO) Standardization Agreements
STANAG 5511 Tactical Data Exchange - LINK 11 (U)

(Application for copies of NATO standardization documents required by
contractors in connection with specific procurement functions should be made
to the appropriate NATO Subregistry.)

M A
Nationa

NACSIM 5100 Compromising Emanation Laboratory Test
Requirements Electromagnetics (U) (This
document was downgraded to unclassified

by Revision A.)

NACSEM 520 Compromising Emanations Design Handboo
(1
\uvy

(Application for copies of NACSIM and NACSEM standardization documents
required by contractors in connection with specific procurement functions
should be made to the Director, National Security Agency, Fort George G.

2.2 Other publications. The following publication forms a part of this
document to the extent specified herein. Unless otherwise indicated, the
ijssue in effect on date of invitation for bids or request for proposal shall
apply.

International Reguiations

General Secretariat Radio Regulations
of the International
Telecommunications

Union (ITU)
(Application for copies should be addressed to the ITU, Consuiltant
Committee International Radio, Geneva, Switzerland.)

2.3 rder of precedence. In the eve
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3. DEFINITIONS

3.1 Definition of terms. Definitions of terms used in this standard
11 be as specified in FED-STD-1037. The following term is unique to
Tl A .
IL A,

3.1.1 TADIL A single tone attenuability (STA). The TADIL A STA expressed
in decibels (dB) is used as an overall figure of merit for TADIL A system
equipments. When the STA test is conducted, the compos1te 16-tone s1gna1 is

adJusted to a spec1f1ed level (such as 0 dBm). The Tevel of a single data
tone is attenuated until a speCTfiéd bit error rate (BER) is observed at the
data terminal set (DTS) receiver. This is repeated for each of the other data
tones. The smallest value of attenuation observed among these 15 measurements
is referred to as the TADIL A STA.

3.2 Abbreviations and acronyms. The abbreviations and acronyms used in
this document are listed in APPENDIX B.
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(A tutorial describing TADIL A operation and equipments is provided in
APPENDIX C.)

4.1 NATO interoperability. The interchange of information among NATO
member nations using TADIL A shall comply with applicable requirements of the
current edition of STANAG 5511,

4.2 Communications security equipment. Communications security equipment
shall be Tocated between the DTS and the Tactical Data System (TDS) computer

as illustrated in FIGURE 1. Communications security equipment empioyed in any
TADIL A system shall be transparent and shall not change the standard TADIL A

y frame format. Any change in the DTS-to-TDS computer interface

APPENDIX D2) caused by the use of security equipment must be

L] LaLotd Uy LI Yot 2cL U e be

+wvanemd
Ll ﬂll)"ll

sion
timing (see
accounted for in either the secur1ty equipment design or in the TDS computer.

[ 4
>
(se

Anes ~m

>
M m
3 un
D N
(@] CL

(EMC).

4.4.1 Equipment. Any item, including subassembiies and parts, serving
functionally in an electromagnetic environment in the broadest sense, shall
comply with the applicable requirements of MIL-STD-461. Techniques used for

the measurement and determination of EMI characier1$ ;cs shaT] comply with the
applicable requirements of MIL-STD-462. MIL-HDBK-241 provides guidance for
EMI reductions in equipment power supplies.

4,4,2 Systems and subsystems. Communications systems and associated
subsystems shall be designed to achieve intrasystem and intersystem EMC.
There shall be neither unacceptable responses nor malfunctions of any item of
the system or subsystem bevond the to]erances established by the app11cab1e

requi irements of MIL-STD-461. MIL-HDBK-237 provides guidance for implementing
an EMC program.

(]
~

4.5 ounding, bonding, and shielding. Methods and practices for
grounding, bonding, and shielding of ground-based telecommunications equipment
and facilities, including buildings and structures supporting tactical
communications, shall comply with the applicable requirements of
MIL-STD-188-124,

o
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4.6 Radio regulations. For subsystem and equipment design, the choice
and performance of the equipment, as well as frequencies and emissions of any
radio subsystem, shall comply with the applicable requirements of the
International Telecommunications Union (ITU) Radio Regulations. Adequate
familiarity with these regulations is therefore required of designers and
users of radio subsystems. Final approval of frequency bands, operating
modes, and equipment characteristics rests within DoD with the Military
Communications-Electronics Board (MCEB).

4.7 Radio regulations information. The use of the frequency spectrum is
regulated by international agreeements embodied in the ITU Radio Regulations
published by the General Secretariat of the ITU, Geneva, Switzerland, and
modified periodically by a World Administrative Radio Conference (WARC).
These radio regulations are further qualified at the national level through
Federal Government agencies, such a the Department of Commerce, the
Interdepartment Radio Advisory Committee (IRAC), and through military
agencies, such as the JCS and the MCEB. Military frequency planning,
including joint functional frequency allocation tables, is established as a
joint action area under the MCEB.
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5. DETAILED REQUIREMENTS

5.1 TADIL A system requirements.

5.1.1 Frequency coverage. TADIL A data communications shall be capable
of operation in either the high frequency (HF) or ultrahigh frequency (UHF)
bands. In the HF band, the radio equipment shall be capable of being tuned to
any integral multiple of 100 hertz (Hz) in the frequency range of
2.0000 megahertz (MHz) through 29.9999 MHz. In the UHF band, the radio
equipment shall be capable of being tuned to any integral multiple of
25 kilohertz (kHz) in the frequency range of 225.000 MHz through 399.975 MHz.

5.1.2 Radio frequency (RF) emissions. At HF, the radio equipment should
be capable of providing omnidirectional gapless coverage of up to 300 nautical
miles (nm) from the transmitter. The equipment shall be capable of operating
on upper sideband (USB), lower sideband (LSB), or independent sideband (ISB)
diversity (DIV), also referred to as DIV (ISB) operation. The accuracy and
stability of the HF emission are contained in 5.3.2.1.2. At UHF, the radio
equipment should be capable of providing omnidirectional gapless coverage
line-of-sight from the transmitter (approximately 23 nm ship-to-ship, 150 nm
ship-to-air). Frequency modulation (FM) shall be employed. The accuracy and
stability of the UHF emissions are contained in 5.3.3.1.2.

5.1.3 Subcarrier characteristics and modulation. The RF signal shall be
modulated by a signal consisting of 2 or 16 multiplexed audio frequency tones.

5.1.3.1 Tone frequency. The tone frequencies shall be 605 Hz (used for
Doppler correction), 2915 Hz (used for data and synchronization), and 935 Hz,
1045 Hz, 1155 Hz, 1265 Hz, 1375 Hz, 1485 Hz, 1595 Hz, 1705 Hz, 1815 Hz,
1925 Hz, 2035 Hz, 2145 Hz, 2255 Hz, and 2365 Hz. After being set, the tone
frequencies shall remain within #0.1 Hz for at least 6 months of either
continuous or intermittent operation.

5.1.3.2 Data subcarrier modulation. With the exception of the preamble
(see 5.1.4.1), alT information shall be conveyed by differential quadrature
phase shift keying modulation of the 15 data subcarrier tones. The 605 Hz
Doppler correction tone shall remain unmodulated. Each of the 15 data
subcarrier tones shall represent 2 data bits, resulting in a total of 30 data
bits. The two binary digits represented by each data subcarrier tone shall be
encoded by phase changes as defined in TABLE I and illustrated in FIGURE 2.
The phase of each data subcarrier tone shall remain unchanged until new data
are obtained for transmission. The phase transition of each data subcarrier
tone shall occur at the frame boundary of each 13.33-millisecond or
Z2-millisecond frame and shall be referenced to the phase of that data
subcarrier tone in the previous frame. The relationship of the data bits and
the data subcarrier tones is illustrated in TABLE II.

9
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5.1.3.3 Relative subcarrier levels. During any portion of the signal in
mams: desamimanes ame men L s e de T — ~ ~ | ol | AY Al . CNEC Bl MNac oY o Lo ~_L_-7" L. £ an
arly Lwrarsnrrssron rormat (see o.1.4), LIe DUO nig voppiler tone snalti bpe o ap
+1 AR nvoatar than anv nf tha nthar cunr nvr data cithrarriar +anac
4 UL yi oo viiGar any v LHIT v LIinicy =N ARL R A uavu ouwvear i i LUIIT O .«
5.1.3.3.1 Preamble frame level. During the preamble (see 5.1.4.1), the

level of the 605 Hz tone shall be 12 dB #1 dB above the level of a phase

reference frame (see 5.1.3.

shall be 6 dB #1 dB above

[PPSR

Lone.

6§.1.3.3.2 Phase refer

3.2) data subcarrier tone and the 2915 Hz tone
the Tevel of a phase reference frame data subcarrier

ence frame level.

The phase reference frame

(see 5.1.4.2) shall be comprised of the 16-tone composite signal described in

5.1.3.1 and TABLE II. The
data subcarrier tone and t
exceed 1.5 dB.

difference in amplitude between the maximum level
he minimum level data subcarrier tone shall not

E1 2 217 ITnfarvmatinn cammant frama loval Tha vannivamante far +ha
Ve deVeve AT v vivii OC:,IIICIII- 1 aimnmc 1C VYU I e LI L= ’CHUIIC!IIC!’\;D 1t Lric
information segment frames shall be the same as the requirements for the phase
reference frame (see 5.1.3.3.2). For 0 dBm composite audio signal level
across 600 ohms, the signal should have the fo11ow1ng voltage levels:
Frame Tones and voltage levels
Preamble: 605 Hz Doppler = 0.692 volts
root-mean-square (Vrms)
(1 tone)
2915 Hz sync = 0.346 Vrms (1 tone)
Phase reference and
L nramaddam cnmmand ENE Ue Named A N 2EL Vume (1 2
rnrormatction seyiernu VLU g vuppier = U.9200 ¥rms> (i1 vone)
Data subcarrier = 0.178 Vrms (each of
15 tones)
TABLE I. Data subcarrier modulation.
Tomemm oolec;m ;o sam Y add s A
rone prndse reidctive L0
1/Even bit 1/0dd bit the tone phase during the
Tocations locations preceding frame interval
1 1 -45 degrees
0 1 -135 degrees
0 0 -225 degrees
i 0 -315 degrees
1/The even bit locations are defined as rarr\nnn even
_‘numbered bits from 0 through 28. The odd b1t 1ocat1ons

are defined as
1 through 29.

carrying the odd numbered bits from

10
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TABLE II. Tone library.

Bit
Number Frequency (Hz) Description location
1 605 Doppler 1/
2 935 Data "0 and 1
3 1045 Data 2 and 3
4 1155 Data 4 and 5
5 1265 Data 6 and 7
6 1375 Data 8 and 9
7 1485 Data 10 and 11
8 1595 Data 12 and 13
9 1705 Data 14 and 15
10 1815 Data 16 and 17
11 1925 Data 18 and 19
12 2035 Data 20 and 21
13 2145 Data 22 and 23
14 2255 Data 24 and 25
15 2365 Data 26 and 27
16 2915 Data/sync 28 and 291/

1/There is no bit location associated with the 2915 Hz sync tone
during preambie (see 5.1.4.1) or with the 605 Hz Doppier tone.

5.1.3.4 Data rate. The data rates shall be 2250 bits per second (bps)
corresponding to a frame length of 13.33 milliseconds, or 1364 bps
corresponding to a frame length of 22 milliseconds.

5.1.4.1 Preamble. The preamble shall be the first five frames of every
transmission and shall be a 2-tone signal consisting of a 605 Hz and a 2915 Hz
tone. The 605 Hz tone shall be used for Dopp]er correct1on (see 5.2.7) and
the 4913 nz tone snall De usea for syncnron1zat1on (see b 2.6). The 291
tone shall be phase shifted 180 degrees each successive frame, enabli

receiving unit to detect frame transitions.

z

ll\)

({a] LC)
rfU1

H
ne

5.1.4.2 Phase reference frame. Except for a net sync transmission
(see 5.1.6.5), the phase reference frame shall immediately follow the
preamble, shall be composed of the normal 16-tone composite, and shall serve
as the phase reference for the first frame of the information segment.

5.1,4,3 Information cngmonf The information cogmonf shall be a 16-
composite signal consisting of control code frames and data message frame
The first control code frame shall immediately follow the phase reference

frame.

12
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Phase Reference (16 tones)
13.33 ms or 22 ms
l —— Control Codes ]
//\\ /—__i__'_\ [ /___L__—\
|
Frame 2 | 3 4 s 6 7 8 o | ¢ NI RN DY
¢ |
(¢ !
\ I / N R APicket /
N Preambie / \Start /A pata Message — N _/
(2 tones) Code Stop
Code
___Information Segment ___J
(16 tones; 30 bits/frame)
Picket Reply Transmission
f ] ]
l | CONTROL ‘
Ao aiinE PH START ~aT Cccamg crAe ~ e
FRCAMDLT WUARITA MCaoAOL ERRS NTY INTS
| REF | CODE | cooe J
i
N AdAdwmnce/
RUUT €55
Code
Data Net Control Station (DONCS) Transmission with Data (Roll Call/DNCS Interrogation
with Message (IWM)).
|
ot s Al s P ADDRESS }
TREAMBEE REF CODE \
AMAC T ;i d am & m flniid Nada IDA11 211 /0NCS Thtaveranatinn Meccaae ([ IMY)
UNLD 17ansSmission witnout udtd (RO Ldii/uius 1liteiiugdai v ricssayc (4viy gy

g
—
[ep]]
[ ey
x\
m
w
X
o

—
)

call transmission formats.

—
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MIL-ST
A. Roll Call/DNCS 1M
f T
PHA
PREAMBLE REFER;EACE ADDRESS

98

8. Roll Call/Picket Reply Message (PRM)

1

| | i B
PHASE START ..
PREAMBLE REFERENCE cove p o baEs | |
L | L ]
5 \ 2 Veroble
C. Roll Call/DNCS IwM
CONTROL
PHASE START - PICKET
PREAMBLE REFERENCE coot oata 1or ADDRESS
CO0E )
1 2 Vorionle 7 2
D. Short Broadcast/DNCS and Picket
PRASE START PIcHET
PREAMBLE " REFERENCE cooe Data SToP
T T [qelel]
s 1 2 Vanoble 2
MANUAL
INITIATION
E. Long Broadcast/ONCS and Picket
P iy
l SHORT BROADCAST |- — —  — _l SHORT BROADCAST
I DEAD {1c
MANUAL TIME UHNTIL MANUALLY
INITIATION REGET
F. Net Test (DNCS Only)
NET TEST ]
PREAMBLE ZE:E;EEN_E WORD
seQuENCE |
Tx T TVarabie
s ] 1 Vonoble
MANUAL MANUAL
NITLATION 2ESEY
INITIATION RESET
G. Net Svnc (DNCS Only)
i LA AR AL R LR )
PREAMBLE
T FRAMES 4
MANUAL MANUAL
INITIATION RESET
H. Radio Silence: Receive Only -- No Transmission
NOTE: Numbers indicate the number of frames
cCINIINeG A Tiamemiaandnnm Cimama adbiiiadim
F1QUREL 4%, FransSmisSsion 1rame sStructi
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£ 14 221 Caontrnl code
AVAY LY

Yo dhe Tave 4 v llb’Ul

used to operate the net shaTT”be the start code, stop code, and address code.
Each control code shall consist of two 30-bit frames, encoded according to
TABLE III. The receiving terminal shall be capable of correctly recognizing a
control code containing four or fewer bit errors per frame.

'h
3
('D

The thre

LR A i

CT

asic control codes which are

Qo™

5.1.4.3.1.1 Start code. With the exception of the roll call DNCS
interrogation message (see 5.1.6.1.1), the start code shall be the first two

frames of the information segment of the transmission and shall be used by the
receiving system (DNCS or n1rkpf\ to signal the associated TDS computer in

Rt viswuo Ui TWINT v vvoSr CaovVL QLT b il S

accordance w1th APPENDIX Dl D2, or D3 as applicable (see 5.1.11) to prepare
to receive a data message. The start code shall be encoded as described in
TABLE III.

5.1.4.3.1.2 Stop code. The stop code shall be a 2-frame code immediately
following the last data message frame (see 5.1.4.3.2) to signify the end of
the data message. There are two unique stop codes which are identified in
5.1.4.3.1.2.1 and 5.1.4.3.1.2.2.

5.1.4.3.1.2.1 Control stop code. The control stop code shall be a
2-frame code consisting of all "zeros" and shall be only used following a data
message in a transmission from the DNCS when in the roll call mode. The
control stop code shall be a signal to all participating units that an address
code follows immediately. Receipt of the controi stop code shall cause each
picket unit to: (a) signal the associated TDS computer in accordance with
APPENDIX D1, D2, or D3 as applicable (see 5.1.11) that the end of the message
has occurred, and (b) search for an address code in the next two received
frames.

5.1.4.3.1.2.2 Picket stop code. The picket stop code shall be a 2-frame
code consisting of all "ones"s that shall follow the data message in a picket
transmission or a short or 1ong broadcast transmission (see 5.1.6). Recelpt
of the picket stop code by net member units shall cause them to signal the
associated TDS computers in accordance with APPENDIX D1, D2, or D3 as
applicable (see 5.1.11) that the end of the message has occurred. Receipt of
a picket stop code by the DNCS operating in the roll call mode additionally
shall cause the DNCS to initiate the processing necessary to generate an
interrogation message or an interrogation with message as appropriate

(see 5.1.6.1).

5.1,4.3.1.3 Address code. Each net part1c1pat1ng unit (PU) shall be
0 A._t__‘l i - Yy _ o Z X - e s A MmAe e
identified by a unique 6-bit PU address, octal 01 through 76. The address

code shall be a 2-frame code generated by the DNCS to identify the next picket
to transmit. The address code shall immediately follow the control stop code
if the DNCS transmitted data or the phase reference frame if the DNCS did not
transmit data (see 5.1.6.1.1). The PU addresses shall be encoded as defined
in TABLE III. A1l DTSs shall be capable of generating and recognizing all
address codes defined in TABLE III. Each PU address shall be
operator-selectable based on the octal address shown in TABLE III. Two
methods of address generation shall be provided (see 5.2.1).

15
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11.11101_O.l.00nU.l.l.OOOAU.anO000..111.11._.110.101..0_
OO0 "0~ 10000 ~TOOOO® = mird et A O —
OO0 1O OO0 T TOOOOAOOOOO A O O
OlAU1111,00101..AU001_1AUOO.O100nUﬂUnU1111.1llnvl
OO.I.nU.I.l10Olnu.l.nUnUnUA_l..l.OnUOOIOAUAUQVOIIAlnll.I.O
O,OAU..LO.I..I..I.001..nv100.01|.10v0OO.I.nununvnunUl_11111...1

03
n9
U/
17

37
76
75
72
65
52

01
25
53
26
54
31
63
46
67
56
35
73
66
55
32
64
51
22
44
11
23
47
16

16



Downloaded from http://www.everyspec.com

(continued)

Library of control codes.

TABLE III.

[N
QO —
o N
o ™M
o<
o w
o W0
O~
o ©
Fe) (@) e)]
S- - O

—
— N
- ™M
— <
L LY 2
— WO
— P~
— QO
= - O
N O
N —
NN
N ™M
N <
[a VI Vo]
N O
o~

Frame of Code

N Oy

PU
Address

OO Orrdrd 1 OQOO O~ OO0 O 000100000
OO 1O ™ rdrdr1 000 OO OO0 —~000O
OO0~ O rdArdrd 1 OO ~O—OQOOOr—tOOOOO—OOO
H A QOOONOMrd 1 0O0 OO OO0 r~TOOOO0O~O O
HEAEOOO Qe 1 OO0~ O—~ OO0 =TOOOO—~O
Ordrt 1 OO0 ™—O—Ardi OO0 00D ™~~1O000O00—
OO rdr—~t OO0QrO A rd OO~ O~ O0O0O0DrH OO0
F OO~ O0OOO~O ™A rA OO0~ O OO ——~ OO0
Or1 OO~ rdrd OO0 Ot rAd i OO0 —TO~OOOO— 00O
OO0 rdr—1OO0OO0 0O ™rdri—I OO0 O—OOO——0O
HOOT OO ~H—rdiO0O0O0O~Ordri 1 OO~ Or1iO0O0 O
O OO~ OO0 erd OO0 0O~ OO0—1O—~~0O0 0O
O~ OO~ OOrdt 1 OO0 OO rdrd OO+ O— 000
HrH O OO 1O~ OO0 41—~ OO~ O 00O
Ortrt O~ O O™ OO~ Ot OO—O~O
HOAN O O0OOr00 00Ot~ r4r1O0O0~0O
A O A A O A OO OO~ OO0 ~O = OO~ O
H A A O A OO A0 rdO 0O~ rdrir OO
Oririrt Ot Or1O0OO0 001~ O QOO OQrt——— OO
O A A O A O OO0~ OO0~ rd— v — 0O
HEA O A A AT Ot O OO OO 1 OOOrt O vt v il
Or1irt O At A O OO0~ OO A~ OOAD—O  —trd
OO O™~ —H 1O~ O~ 00T O™~ —~OOO~O——
HOQ— A0 —A™Tr1 00—~ OO0~ 00O~ O0O0~O
~HrA OO AT Ot rt OO~ OO~ 00O~~~ 0O000~D
Or1ri OO0 r1Ord4 4 O OO0~ 00™—r+— OO0 O~
H O =T OO ™ O rterd = O A~ O~ OO OQerdr— OO0
Ord1 O 0O Trd1Ordr4rd Orir1 OO0~ OO~ OO0
A A O A At OO rd O A r Ord i OO0 O™~ OO~ — O
Ordi OO rd1OO OOt O OO0 O ™ —rdt

34
70
13
27
57
20
74
71
12
24
50
14
30
60
04
10
20
40

61
42
05
62
45
21
43
06
41
02

17



Downloaded from http://www.everyspec.com

(continued)

Library of control codes.

TABLE III.

a2

ions in Second

n2a [ I
DIl LOCAdl

Frame of Code

|

101100110111011010010011100010

cooooooo00000O0O0OO0OO0O0OOOOOOOOOODO

Start

00

Control

stop
Picket

l111111111111111111111111111111

[eNo]
O —
O N
om
o<
(e ¥ o]
o o
O~
o
[@Xe))
— O
——
~— 0N
— ™
— <t
— LD
— O
— I~
— 0
— O
N O
N —
[QVIoN]
N ™
N <+
AN O
N WO
NI~
(Ve
N O

stop
PU
Address

HOOO A rdrd = OO~ O1 OO0 O OO0 OO0 i
A O OO0 ™tTrdi= OO0 OO0~ OO0 —TO0O0OOOC) r—ird —i
At A1 OO A Ordr O O0OTO~ OO0~ —OOOO—1OOOOO — —
[oR o RalinloleloNeR EsinkololoR ool NeololoR R NoloNoNeo R NoNelaloRo i
OO A"~ OO0 O0Or1O0Ordrd 1 OO~ OO0 —O 00O~ OOO0OOO
HOOA 10 OO—O " rdrd1 OO~ —1DOO—~— 00000~
OO0 OO0 0"A1dri0O OO0~ OO~ —C OO~ OOO
OO OO 1000 ~O " Ari~I OO0 10100 —~—T0O00OO~OO
OO O A ™—tr100 0 OErII OO0~ ODOriO00—~—0O0OOOO—~O
OO OO Arir—I O 00O O~ O™ 00O ~—OOOOO —~
O OO0 Ort OO0 OO A1 OOFHO—TO000O0~r-IOO0OO
A O A O A OO AA A O OO O rrd A A OO~~~ OO0~ OCO O
OO~ 1000100~ O~ A DO~ O~OO0OO~—OO
O A A OO0 00—t OO O Tmrdri0O0 0O —0O0OO ——~O
A O A S OO~ OO~ OO OO~ rArd OO0~ O OO —
ialalalel o ol Nelol_ NoNoR_E_R loleNoR o Nol R ink Nolol NoR  NaleNoXo]
Ol A O™ OrO0O 00 ~TO0OODArI OO0~ Orm e —OO0—"10O~0O00
O A A At OO O OOt OO D~TOOrdAr A~ OO~ O~ O
A O A DA A OO0 00 OO OO OO A rAA OO~ O~
OO rd Ot OO OO~ DOAO—OO—rdrd e OO O —
QOO ~H O~~~ 00r10O0——rdtOAO0O~A0A—=Hr~OOO O
OO A rmrrded Ot O OO~ OO~ 1000000t rdr—i OO 4
Tt OO Ot O A D OO OO erd OO0 OO A DA r OO
Ot OO0~ Ordra— O 1001 OO~ OD™Mrd™ OO0 ™Ordetird e O
O A A O At O At O A QO OO OO rdN 1 OO O i rd rd v
Orl O O rdO0O A~ A DA rI O OO~ OO ~A OO rdC) — — —
OO A DOt O A A OO~ O™~ O A~ OO~ O
OO~ OO0 44Ot O~ DOrIOO = —~OOOO™O —
OO A A OO A OO A ATt O A~ OO0 OO0~ —OO00—~—0O
O~ OOkt At D Ardi— O A A D OO~ OO~ OO O —

18

I Tl



Downloaded from http://www.everyspec.com

(concluded)

Library of control codes.

TABLE III.

oo
(e X}
O N
o™
o <
ouw
o W
o~
o ®
&= (e N o))
(8} - O
—

— N
— M
— <t
— WO
— O

Frame of Code

— P~
— QO
or— — O
N O
N —
NN
N ™M
o<t
oW
o O
N~

N

PU
Address

HrA O A OO ™" r OOkt O i O OO~ OO v~
O A O Derd rd OO rd O rdrmt QA Ord OO~ O O i
e A O A OO A A ™ A i OA OO0
el A A O A QA O A OO IO A A O rd O~ OO0 O
e A A A O OO ~A OO r1ri O A A A Derd OO O
OrdrdirArdrd el Ord O erd O rArdi OO rird O O~ O~ OO
OO rdA A A OO A~ OO~ Ot OO~
OO0 rdrtrderd vl O O r1 Ordr-1 O CQr~~r— O rd = O rd v O
eYolaloR R R Ro R R loR NeoX NeoRoR leoleR_oR NeRo R N NeN_ K No
OO COrtrmidrd rd el Qe O OQOeErd = OO rt = Ordrml = O v~ i
HOOOOOOrrdrd A rd OO IO~ OO~ rA Ol O i
O~ OCOCOOO™rdrdrderderd OrdtOr1Qrdr OOrd4— QO vrirm O
OOri OO0 rrdrled rd rd O 1O O rd A O el O v v v
OO~ OOOODOMErmdrdrdOriOrd{ Ot r1 OOl r O v vl
OO CO0O OO ™ 10O~ O~ O ~—r-1OQ Ot
—OOCO~OOOOO™rrdrdrdArdi O Ot Qe OO m~—O
e OOOO~ODOOQOQO™-rdrdrdrd Il Or1 O QA= OO
O ri0 000 OO00CO0OO™Ardri—l O~ DO~ OO
OO OO0 OOD—~1OOOOOOrdrd A= O—O—QC—~0O0O
OO 000D O—OO0OO0OO0O™rdrIrd 1 Or1O—O—~—O
FOAOOQO =~ OODDOO~OOO0OOOrirrdr 1 O QO
OO0 ODDOOO~O00OOOOQ—Arddrdir~t O~ O~ O
OO OOt OO0 O~OOOOAQO et O ~O~O
O~ OO0~ —1OOO0OO—TOOOOOQO—TArdrd4rd I O Ord
OOQOrdi Q-1 OO0~ 00000~ OO0~ Ardrd——O—O
OO O OO OO 1TOO0O0OOQO —rdrdrird et O
T OQOOQeA OO OO O OO OrOO00CO0Ordrdrmirdvre— O
~H A OO O OO0~ OOOO—OOOOOOrtrirrir— v
HrA A A OO~ O OO0 A —"ODOOAOOOO O rviriey
Orilrd i OO~ OO0 O0O OO OODOOQO i vt

6.4nu1.253n/_./64
MMM OSE O N M

43
06
O
571
10
20

i = (1}
U+
E O —
o 1]
S @ =
Y — + (©
[ [7. I
O E~ | ST
3 -
S E+ TIPS
or— (7]
U X X Q -
L © Lo
+ E + - 4=
o« QLD « QD
wv XX v A=
g gt
© n =
O Y- O Y—
OO~ (=]
>
O. )~ o
) <
&=
) ™
3
]
p e
<=
) 4=

o
n
V)

ntrol ston and nicket sto

(8]
o
[ = o
o +
o= w
= e
~ — - .
o m Q (7]
Qo 4 [« V]
£ O n
+ O - 4
— £ j=8 [+J]
£ > 1
| - o n O
o O (= =
IO o - ©
0
L O O~ D
) 4 O o a
) + L o~
) 4= © wn Qr—
= - 4= ©
Q@ — W
) — O Q- QO
o Y r— O
» > O -
o— [ = 7, B <V}
[ @R PN o L L
Q OL 0T L
[ I o [=}
L k3 = ) Y=
o @ o o
S O r—
c o O o w
< c O L
— T O o— 40
L3 L SO
CLé O o or—
v n o (OS]
Q) o= N (&) >
> — X QO -
Q | Le 3
w 4+ O
Q QO+ [4J] Q
LT 0 L
PO~ PO
[ )) -
L [+ 1] L n o
- L ol I =
w— O op op— o=
= = .00
= Y-
< oo— x U
~ O L SN e O
— O wn | wne

19



Downloaded from http://www.everyspec.com

5.1.4.3.2 Data message frames. The data message shall be that portion of
the transmission containing tactical information. The data message shall be
composed of any number of frames, each consisting of 30 data bits, and shall
immediately follow the start code.

5.1.6 Modes of operation. The modes of operation and structure of
transmission shall be as defined in 5.1.6.1 through 5.1.6.6.

5.1.6.1 Roll1 call . The roli call (see FIGURE 4) mode is the normal mode
o~ _as T wWEENYI oA T AL . | [, — Y I U 1 _ & _a_ 1
of operation of a TADIL A net. In the roll call mode, data are disseminated
dhvmiimbhaiid Sha mat hiy $ha andAamaddr manAandETna AFf nesabade Tn macrhnAaneas +a +ha
L"’UUyHUUL LI J1iev v LI auiuvniacvi e ICPUILIIB Ui pleCb) n ’CbPU”bC LU LI
interrogations by the DNCS. The DNCS shall be capable of interrogating all
stations in the net in any sequence and inserting its own data transmission at
any point in the sequence.

5.1.6.1.1 Roll call (DNCS) . A manual initiation shall be requ1red at
- n PN Y. Y s —FRITmEmx XX T QXY . . P
the DNCS (see FIGURES 4A and 4C) to start the automatic interrogation of the
[P PN PP Thin amwdae AL dhn dmbavinamaddne abhall ha as acdabhl1alead kL &by
plLKELb. ne oraer Uil ure 1nLerroyaction sriaill b dd> esiabliisreua by Luie
nnaratnr in +tha NTS Pl addvace +ahla nr ac ciinnliad hy +ha TNC ~Aamniitar
UPCI U LUl 11 wiiv LS e LIRS UUUtl Cowo vuwv i o Vi Uuo DUPPI rcu UJ wilc Two bUlll'lu ver
(see 5.2.1). The DNCS in the roll call mode shall normally allot 15 frames

for reception of the responding picket's start code. The allotted number of
frames shall be measured from the end of the second frame of the address code
at the DNCS audio output to the end of the second frame of the picket's start
code at the DNCS aud1o 1nput f the start cod s not received w1th1n the
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response to the second 1nterrogat1on within the allotted number of frames, it
shall proceed as indicated in 5.1,6.1.1a or 5.1.6.1.1b. The DNCS shall be
capable of extending the allowable response ti ime for designated pickets to
ccommodate satell1te or otner spec ial Tink

AL o

(4]
m ct

control. A manual act1on sha]l be reau1red at the DNC
automatic interrogation of the p1ckets. (See APPENDIX C for a descr1pt1on of
the roll call mode.) The structure of the transmissions of the DNCS in the
roll call mode shall be one of the following:

- TAaa Thew NUMAC ablaTT dineecacd ('Y Lrinmmn adensimd:i:can CTANHINEC ARNDN

d. inm. 1ne UNLS Srnialt Lransimiti a rrdpge strucuur \F1IUQUKLE 4A)
ranciectinn nf +ha nvaamhla nhaca vafawvrancra and addwvace ~rnda nf +ha navé
‘.-UIIDID\'IIIB vl LiicC plcumu1c, PIIQ;C ICICICII\'C, QAiiu QUUIcToo Lvuuc wvi LIIT TITA L
picket to be interrogated if the next station in the reporting sequence is not
the DNCS and any of the following occurs:

1. A picket stop code is recognized after a start code is

recognized.

~no
D



Downloaded from http://www.everyspec.com

2. Loss of signal presence (see 5.2.5) is determined.
3. A picket rep]y to the second interrogation is not
received.

b. IWM. The DNCS shall transmit a frame structure (FIGURE 4C)
cons1st1ng of the preamb]e, phase reference, start code, any number of data
message frames, control stop code, and address code of the next picket to be
2 hmininimnmmdnd 2L sl mavd cbhaddam S, bbb manaddma camitamAan S dha NMAC and
tnierrogactead i1 e nexct Station in ne reporving sScyuernce 15> e vivwo anu
atsthar Anf +ha FATTlnwina nrriive .

Truiict v Luc LAV | IU"IIIB VLeLUul O
1. A picket stop code is recognized after a start code is
recognized.
2. Loss of signal presence (see 5.2.5) is determined.
o 3. A picket reply to the second interrogation is not
received.
5.1.6.1.2 Roll call (picket). Upon recognizing its own address code, a
picket in the rolTl call (see FIGURE 4B) mode shall automatically transmit a
PRM which has the following structure:

a. Preamble and phase reference

b. Start code

c. Any number of message frames

d. Picket stop code

5.1.6.2 Short broadcast. After manual initiation, any station in the
short broadcast (se e FIGURE 4D) mode shall send a single transmission with the

following structure.

a. Preamble and phase reference
b. Start code
¢c. Any number of message frames
A Dirkat c+nn ronda
Jde I 1V AU o JLUP UL e
5.1.6.3 Long broadcast. After manual initiation, any station in the long
broadcast (see R mode shall send a series of short broadcast

transmissions. After each picket stop code, the station shall automat1ca11y
inhibit the transmitter output for a 2-frame interval. The station shall then
automatically sena another transmission with the same structure. Once set as
a wmactiTd Af manital Tnesddadsan Af $unanemiecetAane $ha wvadian $wmanemid+ bavlina
a résuic Ov manua irmrviacvivin vl LIandimiddiIvIldy LT 14aUiV Lraiioniv RTy 1 11ic
(see 5.2.8,1,5) shall remain set until the series of transmissions is
terminated. A manual action shall be required to terminate the series of
transmissions.

5.1.6.4 Net test. The net test (see FIGURE 4F) mode shall allow the DNCS
to transmit a known test signal and shall aliow ail pickets to ver 1ry their
equipment performance by comparing the transmitted signal with an identical
locally generated signal. The net test transmission shall be initiated and
terminated manually.

21
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5.1.6.4.1 Net test (DNCS). After manual initiation, the DNCS in the net

Js sV L LA o ¥ < (2R L L LA LV vi

test mode shall send a transmission with the following frame structure:

a. Preamble and phase reference

b. Word sequence shown in TABLE IV. The transmitted sequence

shall begin with word 1 and shaii end with word 21, After word 2l is
i

______ Y | e miiamA~n O P B PP e
SS

LYdH)IIIILLEU, LHE WU'U seqguerice blldll UE VEPEGLEU unctii wne er”S"l

tarminatad
VWl P ITVAvJe

on is

5.1.6.4.2 Net test (picket). A picket in the net test mode shall remain
in the receive state awaiting receipt of the net test signal from the DNCS.
Receipt of the net test signal shall cause the picket to compare the received
digital word sequence with a locally generated digital word sequence identical
to the sequence shown in TABLE IV
SN
<

LE IV. A net test error indicator shall be
provided to the operator when the received word Sequence is at variance with
the locally generated word sequence. In addition, a capability shall be

provided to permit measurement of BER while receiving the net test signal.
5.1.6.5 Net sync (DNCS). After manual initiation, the DNCS in the net

sync (see FIGURE 4G) mode shall continuously transmit preamble frames. A

manual action shall be requ1red to terminate transmission. A picket shall

P Y ST B . R B | [ g

indicate r‘ece1pt of the preamole Trames as Specitied 1n 5.2.5.1.

5.1.6.6 Radio silen t
radio set keyline and the DTS aud bit ec
capability shall not be degraded. The radio silence mode sha]] be manua]]y
initiated and terminated. If the DTS is placed in radio silence while it is

in the transmit mode, the DTS shall respond as follows:
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- 1liemsn oo oot e ol cmm A2 POV AL . NTC L _111

d. upon receipue Oo1r raagaio sitierice (,Ulllllldﬂ(l, e uUid> sndil
immadiataly inhihit hath +ha wvadin cot Laulina and +ha $vanemit+ andsA Atrdnind
tnnicuwIaLc HINIIviI L UULIT LWIIT 1T QUIV JdTL ATy 1 11T dAliu tne Transmit auGiso outTput.

b. After receipt of radio silence command, the DTS shall
continue with normal operation of the DTS-to-TDS comnuter interface

(see 5.1.11 and APPENDIX D1, D2, or D3 as app11cab1e) until the in-process
transmission sequence is terminated by the computer. The DTS shall then
revert to normal receive operations.

E 1 7 Cuutdnhstma +3ma AR +3mna nmantad chall ha a1V amadad £a aTTa, Lo &L

~Sdedo/ SQwiilinin Limne., A LN peETITud Stiall be alilvtailed Lo altuow 10r une
switching between the transmit and receive states. This switching shall be
automatic and shall conform with the timing diagram illustrated in FIGURE 5.

a. Receive-to-transmit switching occurs when the picket recognizes
its address code, the DNCS recognizes a picket stop code, or the DNCS detects
loss of signaT presence. When switching from the receive to transmit state, a
silent period of 10 miiiiseconds shaii be required during which tne audio

i

Atidemitd Lfuam +ha NTC +n +ha +unancmiddam chall kA 3 T4ad Tha a:

QULpuUtL 11rum g vio LU e vrarisdiirvier sSnial il ve inn 1 LU, e duUIU
composite signal shall be applied to the transmitter by the DTS within

three frame intervals of the beginning of the silent period. The DTS shall
apply the radio keyline a minimum of 7 milliseconds and a maximum of one frame
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TABLE IV.

t Locations

i

B
272222222221111111111000000000 0!

987654321098765432109876543210

PU ADDRESS

Word
Number

FRAME

OCTAL

111100101000110000100000111111

START (77)

111111010

100110111011010010011100010111
1010001100001000001111110101601

01100110111011010010011100010¢0

00101000110000100000
110111011010010011100010111100
000110000100000111111010101100
111011010010011100010111100101
110000100000111111010101100110
011010010011100010111100101000
o00100000111111010101100110111

72
25
54
46
67

100000111111010101100110111011

010011100

010010011100010111100101000110
000111111

12

72

o —
(oY)
O
— i
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0
0

14
15

32

11100010111100101000110
111111010101100210111011

0

16
17

N ~—

22

1100101000110000100000
11001101110110

10001011

1
010111100101000

18
19
20
21

10010011

4
P

1101010

23

10011100

o

110000100000111

P

0101011001101110110100

34

23
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interval prior to the appTication of the audio composite signal. After
app|1cat1on of the audio composite s1gna and radio set keyiine, the

...... ddan DE Aisdrmitd abhall wwAaasnbkh - Aarndt ON AAmaAAmd S~ sandad mAvia e
LYd”b"IILLE’ Rr UULPUL Sridal 1 reactri d d.bl, JU pereceni Ul 1Ly raittcu power
m1+h1n 7.0 milligeconds
wi i o \/ LLLEE B B B ™ AL SR VA R A R Y )

b. Transmit-to-receive switching occurs at the end of the

transmission, that is, the picket stop code or address code. When switching
from the transmit to receive state, the transmitter RF output shall be reduced
to the quiescent noise level of 0.1 microvolt (uV) or less in a 6 kHz

bandwidth centered on the nominal carrier frequency, and the receiver shall be
capable of maximum receive sensitivity within 23 miliiseconds or less after
reset of the radio set keyline.

5.1.8 Diversity operation. For a TADIL A net employing HF transmission,
frequency diversity operation shall be obtained by transmitting identical
signals simultaneously on the USB and LSB of the HF transmitter (ISB). At the
receiver, both sidebands shall be separately and independentTy demodulated. A

i

means shall be prov1aea to aliow operator selection of USB, LSB, or the
P [ 3

.............. - mmmdan an AacAwvmaebha~ad 2. £ 01 O-. amd L 1 Q. Ava LIC Acmaiacd s e
UlV!‘.‘lbl Ly Uptld | lg moaes as aescrived in o9.1.0d 4dna S5.1.0D, ror nr operacvion
in the SSB mode or for UHF operation, only one sideband of the DTS is utilized.

a. DIV, Data words derived from the DIV combination of the USB
and LSB shall be provided to the computer.

b. Automatic. The receiving station shall automatically select
the version that represents the best information available from the USB, LSB,
or DIV version of the received data word. When the criteria do not estabiish
a ~rlaav ~rhndirn +ha NTV unawveinn chall ha ealar+ad NTVY Anawvat+iAan te 11ead +A
a Lvicats CIIVILCT, LI wvavy YCi o1Vl srliatli Uuc ST icuiLcu, Uiy UPCIGLIU” IS Usttu v
help combat multipath interference that can be very prevalent in the HF band.

5.1.9 Frame synchronization. The capability of the DTS to synchronize to
a TADIL A signal shall be as specified in 5.2.6.

5.1.10 Doppier correction. The receiving DTS shail correct for Doppier
Loiam mssmomamss aheLda wmnatitldamm Lamm tanladdiva maddam hadiiaaca dacesd ne T o trmamd ad D A o
rreguericy SniiLy resuiiinyg rrom reiactive moLivn vewweern weriindis, vdariatiofns
of the HF channel, and HF carrier frequency (f.) inaccuracy. The standards
for Doppler frequency shift and rate of change are specified in 5.2.7.

5.1.11 DTS-to-TDS computer interface characteristics. The DTS-to-TDS
computer interface shall be in accordance with the requirements of one of the
following: APPENDIX D1 for the NTDS para11e1 interface, APPENDIX D2 for the
ATDS Serial interface, or AP f MI
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2 Radio-to-RF distribution interface. The radio-to-RF distribution
(for example, couplers, tuners, antennas, and so forth) shall
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T T T T T 7 T T
| | l || | I |
| { | | [—Kk-—<{PRE 1 | PRE 2 | PRE 3 | PRE 2 i
TFirst [second | ! | ‘ [ ) !
Frane of  |Frane of | | | ? | | \
phdoress  qRadress : : : R : R
Picket Picket
Stop Code  Stop Code
T T T
l Picket Stop [ 133 ms ——
code orf or
‘ Address cade 22.ms
l Tronsmitted
——————————— G ——-
|
R R
TRANSMIT-TO-RECEIVE TIMING
LEGEND:
A - DTS audio output inhibit period equals 10 milliseconds, minimum; 3 frames
maximum
C - Time during which transmitter must reach 90 percent rated power equals
7 milliseconds or less
R - Receive timing frame boundaries
T - Transmit timing frame boundaries
K - Period during which transmitter key command sent by DTS prior to
application of audio equals 7 milliseconds, minimum; 1 frame maximum
G - Automatic gain control {AGC) release time for maximum sensitivity equals

23 milliseconds maximum

FIGURE 5. Receive and transmit switching.
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5.1.13 TADIL A STA. The TADIL A STA expressed in dB is used as an
overall figure of merit for a TADIL A system. When the STA test is conducted,
the composite 16-tone signai at the outpUt of tne D
tevel of h

nf a ¢
Cv a 5

-

~1
el
hat
LEAV o "

N
('D
(]
o

and the tone 1eve1 1s reset to 1ts nom1na1 va1ue The same orocedure sha]] be
repeated for each data tone. Among all the data tones, the smallest of the

15 values of attenuation is referred to as the STA. The system STA shall be
measured with the DTS audio output connected to a radio transmitter, the

a Y A a L

transmitter RF ounpuc coupiea to a receiver THPUt, and the receiver audio
Attdnind ~Aannarfad a4 a2 NTC maratuan Snnad Tha CTA AF +ha TANDTI] A cuctam ochall
VUuLpuL LUIINITLLTU LU a Vio 1TTLTivT dliput. LT o1A Ul LIIT TAVLIL A Syodiailn stiatl
be a minimum of 13 dB with a design objective of 17 dB for a receiver BER of
10-3 using a data rate of 2250 bps. This STA shall be achieved for receiver
RF input levels between -85 dBm and -6 dBm. For HF equipments, the STA shall
be applicable to the USB and LSB modes individually.

5.2 DT1S. The DTS shall support the TADIL A system as defined in 5.1 by
mamfEAarmmtsm~e dhhn Litmmdtnmans Af dada Anmizatans ~m Andea aimramia Adoadaadd o PR [ T |
perirorming vne runciiorns ur ddtia ‘.UllVE!blUll, adtca error aegteceion, dna Cornieroi
code aeneration and recognition for 2-way data transfer ITn additinn +ha DTS
wUuL 3bll(.l “uvivie “uira l\.\-\lglll viwvis LAV A J uu vu A S BN ? R S By B S ) 401 uuaua s LIUII’ vHic wvio
equipment shall perform the functions of synchronization, modulation and
demodulation, radio keyline control, and computer or security equipment data
transfer control.

.1 Address code generation and operation. The DTS s
s 1 ne a dress codes aer1neo inh
h
1

I
a
ah cehall ka n
gr

-de X0
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O O n —f
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5.2.1.1 DTS PU address selection. The DTS shall provide the operator a
means to enter a PU address table defining the sequence in which the net
participants are to report. It shall be possible to change the report1ng

sequence without disrupting net operations. The PU address table shall have a
ranarntty A€ a2t Taact 20 adAdAwvaocence with a2 nwvnutsetnn FAavr Aavnancinn 1in +n
t,apa\.lcy vl aL ITAdOSL U aUuUiTooTO, WIilLIl a pruvvisivili 1ur CI\'JGII)lUII UP LV

62 addresses. When operating as DNCS the DTS shall use the DTS PU address
table whenever the operator has not enab]ed TDS computer PU address selection.

5.2.1.2 TDS computer PU address selection. When operating as DNCS, the
DTS shall accept PU addresses from the TDS computer when the operator has

. P W

enabied TDS computer PU aaaress seiection. The 6-bit PU aadr‘ess and message

PP S | had ..11 hn smiamasw dha TNC Ammemicidbaie Qo ammnmniadoaman .2

CONtror pit wWiii pe p!UVlUEU u_y Lie 1o Luompurer in dLLU!Ud”LE WILH

ADDENNDTY M1 ADPDENDNTY N2 nyr APDPFNDNTY NX T1f +he message rantral Rhi+ 3¢ 2

AT T LU AN Ul MU T N AN Wiy \vE} M ) i%W AN WU 41 Liie n Caousc CVUVIIVI VI Vi e 1o a
logical one, the DTS shall generate an IWM using the address provided. If the
message contro] bit is a logical zero, the DTS sha]l generate an IM using the

address provided. In the event the TDS computer does not respond with a PU
address within the allotted time (see APPENDIX D1, D2, or D3 as applicable),

™
(@)
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+hha NTC a1l audamatirnally Aseahla +ha TNC ~A~Aamniitawv DI adAwvace ealartdinn anAd
LI vio >SHnaill aulumatcicall UId>auitc LT 1UVo LUNIPULTT FU QUUiTOd JdTITLLIVIE diiu
revert to the gperator-established DTS PU address table to continue net
operation. The operator shall have the capability to reinitiate TDS computer
PU address selection without the termination of net operation.

5.2.2 Recognition of control codes. The DTS shall support the TADIL A
system by recognizing the control codes defined in 5.1.4.3.1. Any control

AAAAAAA & sa m ocan L PRy

code rrame containing four or less bit errors per frame shall be correctiy

.2.2.1 DTS start code recognition. When the DTS recognizes a start
code, it shall signal the TDS computer in accordance with APPENDIX D1, D2, or
D3 as applicable (see 5.1.11) to prepare to receive a data message. Once
having recognized a start code, the DTS shall not recognize another start code
until recognizing a stop code or determining ioss of signai presence

! ann £ n

{see 0.c.9).

5.2.2.2 DTS stop code recoanition. When the DTS recoanizes a

velosl oL """I’ ~ ‘_ '\-vv ------- o LRI

after having recognized a start code or determines loss of signal p
(see 5.2.5) after having detected a start code, it shall s1gna1 the
computer in accordance with APPENDIX D1, D2, or D3, as applicable,

(see 5.1.11) that the data message reception has been terminated
DTS is operat1ng as DNCS in ti i1 cail ode ana recognizes
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zes a control stop
code after recogn1z1ng a start code, it shall decode the address code
following the control stop code.

r n NTC _Addiecmoman mmda mmm o 2L W na dlhe NTC 2 Ammsaadd o an -

el C.0 Uio dddress coue recogriition. Wrien wvne uvio 15 uperacing as> a
picket in the roll call mode and recognizes its own address code immediately
after the phase reference frame or control stop code, it shall signal the TDS
computer in accordance with APPENDIX D1, D2, or D3 as applicable (see 5.1.11)
to initiate the processing needed to transmit a PRM.

5.2.2.4 Control code search sequence. When the operator selected source
of received data is diversity combination, USB oniy, or LSB only, the data
from that particular source shall be examined for control codes. When the
automatic mode is selected, all three sources of received data shall be
examined for control codes. The first source of data having four or less bit

errors per frame shall be used by the DTS. Two successive frames containing
four or less bit errors per frame, when compared to valid control codes, shall
be the basis for recognition by the DTS.

5.2.3 Data message frames. The data message frames follow the start code
mnAd Anmdadn dha smEfAarmatsan Anndandt AL Aarh FumanemaicoTAan Carh Aadn macecarnn
alta COritdin Lne 1niormacivuiil COUILTIIiL Ul Talll vrarisiod>1ull. Lacii uava nmcoosayc
frame shall consist of 30 bits composed of a 24-bit word provided by the TDS
computer and 6 Hamming parity bits provided by the DTS. The Hamming parity
bits shall be used by the DTS for error detection and correction
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5.2.4 DTS EDAC. The DTS shall add six Hamming parity bits to each 24-bit
data word sent by the TDS computer. The resu]tant 30 b1t word shall be used

to phase modulate the 15 audio frequency tones generated by the DTS as
described in 5.1.3.2. Only data messages shall contain Hamming parity bits.
Start codes, stop codes, and address codes shall not be Hamming parity
encoded. Hamming parity bit Tocations and parity check assignments for each

L1 PR 2. TADVE U
1 UC das Snown 1n IAbLc V.

5.2.4.1 Error detection code generation., The DTS shall have the
capability to determine the accuracy of the received data. An encoding scheme
using the hamming method and overall odd parity shall be employed. Bit
locations 24 through 29 of each message frame of every transmission shall be

encoded as shown in a through f:

a. Bit 29 {column Kjg in TABLE V) is set such that when added
to bits in locations 11 through 23, the number of ones will be an odd number.

b. Bit 28 (column Kg in TABLE V) is set such that when added
to bits in locations 4 through 10 and 18 through 23, the number of ones will
be an odd number.

c. Bit 27 (column Kg4 in TABLE V) is set such that when added
to bits in locations 1, 2, 3, 7, 8, 9, 10, 14, 15, 16, 17, 22, and 23, the
number of ones will be an odd number.

d. Bit 26 (column Kz in TABLE V) is set such that when added
to bits in locations 0, 2, 3, 5, 6, 9, 10, 12, 13, 16, 17, 20, and 21, the
number of ones will be an odd number.

e. Bit 25 (column K1 in TABLE V) is set such that when added
to bits in locations 0, 1, 3, 4, 6, 8, 10, 11, 13, 15, 17, 19, 21, and 23, the
number of ones w111 be an odd number
d

is set
11 a

)
ones wi

o i
t

su
be

5.2.4.2 Error detection. The DTS shall be capable of detecting two bit
errors or any odd number of bit errors in each received data frame using the
parity bits described in 5.2.4.1. The DTS shall provide error status
information to the TDS computer in accordance with the requirements of
PPENDIX or D3 as app|1caD|e (see 5.1.11) to indicate the quality of

APPENDIX Di, D2,
dlha mAaA~nASLiA :m-\ml\ -.\ J-AM.- ~E A e i
Liie ICLI‘_'IVEU frame 11 Lverim> vl UIL errurs.
5.2.4.3 Error correction. The DTS shall also be capable of correcting
single bit errors in each receive data frame. This mode shall be operator

selectable.

5.2.5 Signal presence. Paragraphs 5.2.5.1 and 5.2.5.2 describe the
minimum signai needed for the DTS to rec ogn1ze a transmission from a DNCS or
nirkbat 4¢ ae enarifiad sn £E 2 E 1 and E 2
PILARATL 15 ao> opclLillitu 1il ve.LC.vJe.1 aru J.L.J.L-
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TABLE V. EDAC bit distribution.

Bit
locations Ko K1 K2 Kg Kg K16
1/29 X X
28 X X
27 X X
26 EDAC  x X
25 X X
24 X
23 — X X X X X
22 X X X X
21 X X X X X
20 X X X X
19 X X X X
18 X X X
17 X X X X X
16 X X X X
15 X X X X
14 X X X
13 X X X X
12 X X X
11 DATA X X X
10 X X X X X
09 X X X X
08 X X X X
07 X X X
06 X X X X
05 X X X
04 X X X
03 X X X X
02 X X X
01 X X X
00 —— X X X

1/Parity bits occupying bit locations 24, 25, 26, 27, 28, and 29 shall
be set such that when added to data bits in the indicated bit locations,
each associated matrix column summation Kg, K1, K2, K4, Kg, and
K16 shall be odd.

5.2.5.1 Signal presence set and reset. The DTS shall be capable of
detecting a preambTe signal over the input signal-plus-noise (S*N) range of
-10 dBm to *+6 dBm having a signal-to-noise ratio (SNR) of 10 dB (3 kHz
bandwidth) or more for a time period of at least one frame interval when in
the DIV mode. This detection process is referred to as setting the signal
presence function, and an indicator shall be provided to the operator upon

29
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receipt of three successive frames of preamble signal having an SNR of 10 dB
or more. Once set, the signal presence function shal] remain set for a
16-tone composite signal having an SNR as low as 2 dB. The signal presence
function shall be reset under any of the following conditions:

a. Address code (picket station only) or start code is not
recognized within two frames of detecting the phase reference frame.

b. A picket stop code is reccgnizeds

c. A picket station recognizes its own address.

d. Two frames after a control stop is recognized.

e. Six successive frames of signal having an SNR of less than
2 dB after detection of a start code.

5.2.5.2 DTS input signal noise immunity. The signal presence detector
shall not set on white Gaussian noise having a level of less than +6 dBm

measured in the 300 Hz to 3050 Hz bandwidth or .eﬁ'impu1se noise. One
continuous tone at a level of O dBm and at any audio frequency specified in

5.1.3.1 shall not result in the signal presence detector being set.
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adjusting the DTS rece1ve t1me base to the phase transitions occurri
received signal frame boundaries. The synchronization modes specifi
5.2.6.1 and 5.2.6.2 shall be provided and shall be selectable by the -
operator When the DTS is operat1ng in d1ve(s1ty or automatlc, the input

exhibiting the greatest signai-to-noise (S/N) ratio shail be used to derive
synchronization.

5.2.6.1 Fast synchronization. This mode of synchronization shall
function on phase transitions of the 2915 Hz sync tone during the preamble.
The DTS shall be capable of correcting its receive time base to a resolution
of one millisecond or less with respect to the 2915 Hz sync tone after

detection of two successive phase transitions of the preambie. After
detecting the phase reference frame, the fast synchronization function shall
be disabled for the duration of the received signal,

5.2.6.2 Fast continuous synchronization. This mode of synchronization
shall use the fast synchronization mode to quickly correct the receive time
base dur1ng the preamb]e After fast synchron1zat1on is complete the DTS
shall continue to refine the initial resolution by adjusting its receive time

base relative to the frame boundaries of the received signal. The DTS shall
be capable of maintaining the resolution required to comply with the

(VR g Ve g V] TSV IwS

performance requirements specified in 5.2.9. 1 for a receive signal the time
base of which differs from its own by up to 0.1 percent.

W
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5.2.7 DTS Doppler correction. The DTS shall use the 605 Hz tone to
correct for Dopp1er frequency shifts up to #75 Hz during the preamb]e and
shall be capab]e of tracking the Doppler error during the ensuing data frames
up to a maximum rate of 3.5 Hz per second. Under these Dopp1er shift
cona1t1ons, tne DTS snall compiy with tne perrormance requ1rements specified

ith a maximi dB H means shall be provided

5.2.8 DTS-to-radio interface characteristics. The interface
characteristics between the DTS and the radio equipment is as specified in
5.2.8.1 through 5.2.8.1.5.2. The DTS interface with the HF and UHF radios is

shown in FIGURE 6.

U
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5.2.8.1.1 Audio output impedance and level. The DTS shall provide two

identical 600-ohm balanced audio outputs in accordance with the Channel

Input/Output Impedances paragraph of MIL- STD 188 100 (see 4.4. 3 1 4), _except
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NOTE: PEV = Peak voltage x 0.707. For a nominal O dBm, the rms output

i §OO ohms is 0.775 Vrms. The maximum allowable peak would be (0.775 x
) LYY

=~ 0.707 = 2.92 voits (V).

5.2.8.1.4 Audio output inhibit. The audio output signal level shall not
exceed -60 dBm during the time that the radio transmit keyline is set to the
receive condition. When a transmission is begun, audio shall be applied to
the radio set in accordance with 5.1.7.

31
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5.2.8.1.5 Radio transmit key]ine. The radio transmit keyline shall be
used to control the transmit and receive states of the radio equipment.
Keyline timing shall be in accordance with 5.1.7. Three methods of
controlling the transmit and receive states of the radio as specified in
5.2.8.1.5.1 and 5.2.8.1.5.2 shall be provided. The transmit keyline command

shall be transmitted simultaneously on all keylines.

£.2.8.1.5.1 Simplex method. A signal of *& volts direct current (VDC)
(+1.0, -0.25 VDF) on the centertap of either DTS audio output shall switch the
radio to the transmit state. The app11cat1on of 0 VvDC (+0.75, -0.25 VvDC) on

the centertap shall cause the radio to switch to the receive state. The
minimum impedance to ground shall be 3000 ohms and current transients shall
not exceed 30 miiiiamperes (mAj.

5.2.8.1.5.2 Unbalanced-to-ground methods.

a. A signal of +6 V (+1.0, -0.25 V) on a separate
unbalanced-to-ground keyline shall switch the radio to the transmit state.
The _application of 0 vDC (+O 75, -0.25 VDC) on the keyline shall cause the
The minimum impedance to ground shall

be 3000 ohms and current transients shall not exceed 30 mA.

b. A ground (0 V 20,25 V) on a separate unbalanced-to-ground
keyline shall <w1trh the radio to the transmit state. An open circuit shall
cause the radio to switch to the receive state. The circuit shall be capable

of sinking 10 mA. The steady-state, open circuit (unkeyed) voltage on this
line shall not exceed 35 VDC.

N 0o n
9.£.0.C U

5§.2.8.2.1 DTS audio input imnedance and level. Two balanced 600-ohm

audio inputs in accordance with the Channel Input/Output Impedances paragraph
of MIL-STD-188-100 (see 4.4.3.1.4) shall be provided, except the frequency
range shall be 450 Hz to 3050 Hz. One input shall be designated as the USB
input and the other input sha]l be de51gnated as the LSB input. The nominal
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5.2.8.2.2 Sidetone monitoring. The DTS shall be capable of receiving
sidetone audio when 1n the transmit state. The sidetone audio will be
provided by the TADIL A radio as specified in 5.3.1.5. Data resulting from
demoduiation of the received sidetone shaii be compared with the transmitted
data and the operator shall be informed by an indicator whenever the sidetone
data does not match the transmitted data.

r
*
v

5.2.9 DTS performance measures. Any DTS designed to meet TADIL A
technical requirements shall satisfy both the performance requirements of
5.2.9.1 and 5.2.9.2 for BER and STA, respectively.

(9]
w
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5.2.9.1 BER. After signal acquisition (see 5.2.5 and 5.2.6), the DTS
shall operate back-to-back (DTS output connected to DTS input) with an average
BER of not more than 10-3 over the input signal range of -20 dBm to +3 dBm,
withanaiid anman ~Aarmarndtsan An Aduares v Lilhan tiesmm manAdsuames sy Aamavadd e 4+
wWiLlivuu ©rirui LUINIcueLIvll Ul Uilvecr ol Lvy. WIHICTT! bllly HONUIversi ¢ UPC’GLIUI, Lrie
DTS shall operate at 2250 bps with an average BER of not more than 10-3
over the input S*N range of -3 dBm to +3 dBm without error correction, when
the input signal (USB or LSB) has an SNR of 12 dB using externally injected
white Gaussian noise measured in a 3 kHz bandwidth. When using diversity
operation, the DTS shall operate at 2250 bps with an average BER of not more

than 10-3 over the input S*N range of -3 dBm to *+3 dBm without error
correction when the input signal (USB or LSB) has an SNR of 9.5 dB using
externally injected white Gaussian noise measured in a 3 kHz bandwidth.

5.2.5.2 DTS STA. The DTS STA shall be measured as specified in 5.1.13,
except that a DTS audio output is connected to a DTS audio input. The STA of
the DTS shall be 20 dB with a design objective of 22 dB for a received BER of
10-3 using a data rate of 2250 bps. This STA shall apply to the USB and LSB
modes individually.

5.3 TJADIL A radio requirements. The TADIL A radio equipment shall
support the TADIL A system as specified in 5.1 by performing the functions of
amplification, transiation from audio to HF or UHF, and transmit and receive
switching under the control of the DTS. Radio equipments used for TADIL A
communications shall satisfy the requirements stated in the applicable
MIL-STD-188 series documents.

5.3.1 General requirements. The requirements specified in 5.3.1.1
through 5.3.1.9 apply to both HF and UHF radio equipments, except where
separateiy specified.

5.3.1.1 Audio interface. The audio interface for the transmitter input
and the receiver output is specified in 5.3.1.1.1 through 5.3.1.1.3.

5.3.1.1.1 Audio impedances. The audio input and output impedances of the
radio equipment shall be 600 ohms balanced in accordance with the Channel

Input/Output Impedances paragraph of MIL-STD-188-100 (see 4.4.3.1.4).

5.3.1.1.2 Audio input level. The nominal transmitter audio input Tevel
shall be 0 dBm.

5.3.1.1.3 Audio output level. The nominal receiver audio output level
shall be 0 dBm. The Tevel of the output(s) shall be adjustable over the range
of +3 dB to -3 dB when term1nated with a 600-ohm resistive load. At

instailation, the output(S) shall be adjusted to pr0v1de a nominal O dBm
input(s) to the DTS. The audio output(s) shall be inhibited during periods of
frequency tuning.

34
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5.3.1.2 Radio keyline. The transmit and receive states of the radio
equipment shall be capable of being controlled by the simplex keyline method
specified in 5.2.8.1.5.1.

5.3.1.3 Transmit and receive switching time. The switching time
requirements shall be i1n accordance with 5.1.7.
5.3.1.4 Phase jitter (stability). The rms phase jitter shall not exceed

2.5 degrees and the probability of a shift greater than 30 degrees shall be
Tess than or equal to 0.01 percent when measured at the signal output
terminals of a transmitter or a receiver. Measurements shall be performed

over a sufficient number of adjacent frame pairs to establish the specified
probability with a confidence of at least 95 percent. Measured values shall
be the average phase in an averaging time of 9.09 milliseconds or

18.18 milliseconds for frame lengths of 13.3 milliseconds or 22 milliseconds,

respectively.

5.3.1.5 Sidetone. During transmitter operation, a sidetone signal having

N S I )
the same characteristics as specified for normal received data shall be
provided at the receiver audic output. For UHF systems, the sidetone shall be
provided at the receive audio output; for HF systems, the sidetone shall be
provided at the receiver USB or LSB audio output, or both, depending on

operating mode.

5.3.1.6 Frequency selection time. The time from the selection of new
frequency ch nne? to the time that the radio set is operative for either
transmission or reception on the new channel shall not exceed 10 seconds. If
the radio is operated with an external automatic antenna cgun'lnr or

i A TA LT (oS v RV Le U |

multicoupler, the coupler tuning time should not exceed 60 seconds!

5.3.1.7 Duty cycle. The radio equipment shall be capable of operating
1th a 100- percent tra mit duty cycle. This duty cycle requirement shall
apply under aill appiicabie service con ons.
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5.3.1.8 Radio equipment delay. The radio equipment delay is _specified in
terms of maximum time delay and‘H*fferent1al time delay.

delay is defined as the maximum time required for an in-band signal to
propagate through the equipments, resulting in the desired output. Receiver

AGC and transmitter automatic Tevel control operation are assumed to be

stabilized for the purpose of this measurement. The differential time de
between two in-band signals is defined as the difference in time for each
the two signals to propagate through the equipment or result in the desir

ate equ
output.

5.3.1.8.1 Maximum time delay. The maximum time delay measured between
1nput and output of either the transmitter or receiver for any s1ng1e

I ]

frequency over the range of 500 Hz to 3050 Hz shall be 1
3.5 milliseconds (DO of 2.5 milliseconds) {see FIGURE 7).
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5.3.1.8.2 Differential time delay. The differential time delay that
results between any two audio tones within the frequency range of 815 Hz to
3050 Hz for either the transmitter or receiver shall not exceed
500 microseconds (see FIGURE 7).
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5.3.1.9 RF terminations. The nominal impedance at the receiver RF input
terminal shalT be 50 ohms unbalanced to ground. The transmitter RF output
load impedance shall be a nominal 50 ohms, unbalanced to ground. The
transmitter sha]] be protected aga1nst failures induced by a voltage standing
wave ratio (VSWR) grEdLer than 4:1.

5.3.2 HF radio requirements. The HF radio set shall provide TADIL A data

vevel v

transmission and recept1on in the HF band of the RF spectrum.

a. The HF transmitter shall have the capability to:
. Transmit on USB only

1
2. Transmit on LSB only

3. Transmit on both USB and LSB simultaneously [DIV (ISB)]
b. The HF receiver shall have the capability to:

1. Receive on USB only

2. Receive on LSB only

3. Receive on both USB and LSB independently [DIV (ISB)]

I L | ~ 1 [T sl U,

5.3.2.1 General HF requirements.

5.3.2.1.1 HF fr

Yewveloearea

erage. The frequency coverage shall be as
n

eque co
specified in 5.1.1. ?he frequency readout shall be calibrated in terms of the
suppressed f¢.

5.3.2.1.2 HF accuracy and stability. The frequency adjustment controi of
a transmitter and receiver shall permit ejther equipment to be periodically
calibrated or aligned within 1 part in 10° of any designated frequency. The
frequency stability with respect to the initial frequency , shall be within
1 part in 108 per day, 5 parts in 108 during the first 30 days after
calibration. The stab111ty shall not be degraded by more than 4 parts in
108 per each 30-day period thereafter.

5.3.2.2 HF rece1ve characteristics. The receiver design shall satisfy
the TADIL A system STA requirements of 5.1.13

5.3.2.2.1 HF audio outputs to the DTS. Separate USB and LSB audio

outputs with the characteristics described in 5.3.1.1 shall be provided. When
the receiver is operated in the USB or LSB mode, the audio output shall be at

the respective audio output channel. When operating in the ISB mode, the
audio output shall be on both audio output channels.

5.3.2.2.2 Audio balance. When operating in the ISB mode and with equal
USB and LSB signals applied to the RF input, “the difference in output Tevel
between USB and LSB audio outputs shall not exceed 0.5 dB.

w
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5.3.2.2.3 HF receiver sensitivity. The sensitivity of the receiver in
the USB or LSB mode over the specified frequency range shall be such that an
RF input signal of -110 dBm applied to the receiver input terminals of the HF
radio set shall produce a minimum signal-plus-noise-to-noise (S*N/N) ratio of
10 dB. The same sensitivity applies to either sideband when in the ISB mode

of operation.

- A A om

5.3.2.2.4 HF receiver selectivity. The overall selectivity of the
rece1ver shall satisfy the following Timits (with respect to f. and peak
in-band response from 450 Hz to 3050 Hz):

a. USB:

Not more than 2.0 dB down at f. +450 Hz to f. +3050 Hz

Not more than 3.0 dB down at f; +300 Hz

More than 60.0 dB down at fc -400 Hz and f. *+4400 Hz
b. LSB:

Not more than 2.0 dB down at f. -450 Hz to f. -3050 Hz

Not more than 3.0 dB down at f. -300 Hz

More than 60.0 dB down at f. +400 Hz and f. -4400 Hz
c. ISB: Same as USB and LSB

The peak-to-valley ratio shall not be more than 2.0 dB from 450 Hz to 3050 Hz
and the slope of the response between the 2.0 dB and 60.0 dB points shall be a
monotonic transition (free from regeneration).

5.3.2.2.5 HF input signal protection. The receiver shall not be damaged
by the application of any Tnput RF signal up to *+53 decibels referred to
one milliwatt (dBm) (open circuit peak value) applied to the receiver input

terminals.

5.3.2.2.6 HF in-band intermodulation. With two input signals of -53 dBm
each, at frequencies selected to produce audio outputs in the 450 Hz to
3050 Hz range, the intermodulation distortion products measured at the audio
output shall be at least 35 dB (DO of 40 dB) below the output level of either

5.3.2.2.7 HF receiver AGC. Receiver AGC shall be developed for each
sideband. The gain shall be such that the sideband of greater magnitude
controls the gain of the RF stages. When in the SSB mode, the receiver shall
prevent any AGC voltage developed by the unused sideband from controlling the
RF amplifier. The amount of gain control per unit bias voltage (dB per V)
should be designed to optimize linearity and S/N ratios and to minimize the
effect of interfering signals.

5.3.2.2.7.1 Level control. Following the AGC attack time (see
5.3.2.2.7.2), the rms audio output level shall not change more than 6 dB over
an RF input range of -100 dBm to -6 dBm. The audio output shall be a nominal
0 dBm (600-ohm resistive load).

38
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5.3.2.2.7.2 AGC attack time. The AGC attack time (see FIGURE 8) is
defined as the time between an increase in the RF input signal amplitude and

the stabiiization of the audio output ampiitude to within 3 dB of the

ctnandy: ocdatn ualiia Aiina +4A +ha Tawvan ec1anal Tha waras Aada mada ALL addanl
>Lcauy->LaLc vaiug uutc LU Liic IGIBC )Iy”dl. e ICLCIVCI UGLG HUUT AULV altildaohn
time shall be less than 13 milliseconds for an RF signal level ncr ase of

10 dB or more occurring within the range from -93 dBm to *+7 dBm. The attack

time shall be measured using a single unmodulated RF test signal with
frequency chosen to produce a receiver output frequency of 2 kHz.

5.3.2.2.7.3 AGC release time. For a decrease in RF signal amplitude
FrnAam an 1imnman Taual widhain +ha nanaa ~AF Q7 ADm +A +7 ADm +A a TAy Tauanl AFf
1 TUHI all UPPCI evelr witnin ine IGHBC vl =07 Ul Lwv 7 I LU a IUWC’ 1ITYCTI Ui
-107 dBm, the data mode release (see FIGURE 8) Pharacte istics shall be such

AV uUIlly LI UG L& W

that the audio output voltage shall be held at less than 10 percent of the
steady-state output resulting from the small signal for a minimum period of
10 milliseconds following the downward transition. The total release time,
measured from the time of the downward transition until the audio output has
stabiiized within 3 dB of the steady state output resuiting from the smaili
s1gna., shall not exceed 23 milliseconds. The release time shall be measu
using a single unmodulated RF test signal with frequency chosen to produce
receiver audio output of 2 kHz.

ivmad
rea
a

5.3.2.2.7.4 Recycle period. The receiver AGC system shall be capable of
providing the specified attack and release characteristics during a repetitive
attack and release cyc]e of 100 mi1liseconds or greater total duration, with

~ v s AnA andn

Amital T avimn amd [PNY
eyual l1arye ariua >ma|| blg”dl IHLCIVGI)-

5.3.2.

(&%

HF transmitter characteristics.

5.3.2.3.1 HF transmitter audio inputs. Separate USB and LSB audio inputs
with characteristics described in 5.3.1.1 shall be provided.

C 2 929 2 9 UL AiiaianaT1Tl Laanmiimcmnis tamosmman Tha Ay sy addamirads
DeVdelod.C nr Uve’dll lrequenLy respunse. n rnum atcticnuatci
e

€ max
respect to the peak response between 450 Hz and 3050 Hz shall not
2 dB. The maximum attenuation at 300 Hz with respect
between 450 Hz and 3050 Hz shall not exceed 3 dB. The transm1tter peak power
control and automatic level control shall be disabled during measurement.

5.3.2.3.3 HF transmitterApeak env lope power- -to- -average power ratio
DD /Davu~) TLE FTramerd = oLa1T La Aocsrmrod 4 mavTodor tha ausrarma mAwa s
\r:r/rdvs}. e erHmeLLEr Sfidl 1l be Ueblg”eu LU delmlLe L"U averaye powernr
nutnut +n tha avtant narmitted hv anirinmant neaalk nawar canctrainte with an
vu\-yub w Vil A LUV ’J‘.l"ll\tbcu UJ C\‘ul’.lllcllb FCU!\ FV"C' UL LAITTIVO Wi LIl Wuri
audio input as described in 5.2.8.1.2 and 5.3.1.1.2. For the 16-tone

composite, the PEP/Pavg transmitted RF output shall not exceed 8.5 dB in the

USB or LSB modes, or 11.5 dB in the DIV mode. In addition, the difference in
average transmitted RF power output between the 2-tone signa] of the preamble
and the 16-tone composite signal shall not exceed 2 dB in any of the USB, LSB,

OUr 150 moa

T
(%

w
WO

1 rITITVIULLw 'l T o N ¥ A N



(dBm)

.
9

Audio Outpu

RF Input

(¢

77
/

Downloaded from http://www.everyspec.com

TR
O \
-3t —+ —_— -
Attack
—e]<13 ms‘._f
A
\-\ /
20—~ T T T - —__ _7L_
Hold
T+ 10 ms =
Release
- 23 ms

i

1
10 dB or greater
increase within

range -93 dBm to +T dBm

Decrease from upper

level between -87 dBm and +7 dBm

to lower level of -107 dBm

.




Downloaded from http://www.everyspec.com

5.3.2.3.4 HF intermodulation. The in-band intermodulation distortion
products produced by any two equal level audio tones of 440 Hz spacing within
the bandpass of 5 3 2.3.2 adjusted to produce rated PEP shall be a minimum of

2N AD In [ NP [P Aalddlhaie miidd A oo
JU dao \UU UI JJ UD) DE 10w LHE UULPUL uue LU eitner auaio wone.

5.3.2.3.5 HF in-band noise. With the audio input terminated in a 600-ohm
resistance, with no audio input signal, and no automatic level control or peak
power control voltages applied, the transmitter in-band noise output into a
50-ohm resistive termination shall not exceed the levels specified in a and b
for the 3 kHz information band:

a. With the equipment in the transmit state, the noise output
shall be at least 45 dB below the specified PEP level,

b. With the equipment in the receive state, the noise output
shall meet the requirements of 5.1.7b.

5.3.3 UHF radio requirements. The UHF radio set shall provide data
transmission and reception fn the UHF bana of the RF spectrum. The interface
edS o o~

L ha NT alhal? ~ aaw -..- -~
with the DTS shall be with the USB audio channel

5.3.3.1.1 UHF frequency coverage. The UHF frequency coverage shall be as
specified in 5.1.1. The frequency readout shall be in terms of f..

5.3.3.1.2 UHr accuracy and stabiiity. The unmoduiated transmitted
AniaiaT Ara A A A tsAe Amsmdhoaea Finnmitamoans aae aball b .28kl 4N NANNELE nvimncnd AL Llaw
carrier ara IELEIVU! LEHLEF IleqUEHLlEb Shali ve wiLnin +U,uvvuvuo percerit ur e
selected f¢ after a warmup period of 5 minutes under any combination of
specified service conditions.

5.3.3.1.3 Intermediate frequency (IF) selectivity (transmitter and
receiver). The 6 dB bandwidth shall be at Teast 50 kHz and the 60 dB
bpandwidth shall be no more than 200 kHz. The peak-to-peak ripple over

an LA .* talt ~L_11 = A PR | Lo} A
S0 percent OT tne © ao bdanawildatn snali notv exceea o abo.

5.3.3.2 UHF receiver characteristics

5.3.3.2.1 UHF audio output. A single audio output with the
characteristics specified in 5.3.1.1 shall be provided.

5.3.3.2.2 UHF receiver sensitivity. The sensitivity of the rece1ver over
dha ecrnansfiad Fuamiiann~ mamma ochaTl ha siialh dhhad am DE Juwnms: * daad admwma
LT SprLillitu rroyuerivy ranyce srniall Dé SucCn tnat an Rr lllpub LtestL blylldl
results in a minimum output S*N/N ratio of 20 dB as measured in a 3 kHz
bandwidth. The RF input test signal shall have a level of -99 dBm and shall
be FM modulated at a rate of 1 kHz with a peak de ation of *10 kHz.

NOTE: Peak deviation is defined as the absolute maximum frequency
excursion of the outer spectral component from the assigned frequency.
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5.3.3.2.3 UHF frequency response. With an RF input signal level of
-73 dBm with peék deviation of’tZO kHz applied to the receiver input
Ky a1 ad F S 2N all mAascmANnea

termi nals, the attenuation of the audio UULPUL relative to the peaKk iesponse

between 450 Hz and 3050 Hz shall not exceed 2 dB. The attenuation of the
audio output, at 300 Hz, relative to the peak response between 450 Hz and

QuUIV Vuvpue v W UN L; T QLI YD LU LU can %

3050 Hz sha]1 not exceed 3 dB.

5.3.3.2.4 Input signal protection. A receiver protection circuit shall
be activated by RF s1gna1 Tevel The rece1ver sha11 not be damaged by the

_____ An_. Inn a2 m

continuous appiication of a +15 dBm (D0 of *+35 aBm) RF signal.

5.3.3.2.5 UHF in-band intermodulation. With an input signal level of
-53 dBm modulated by any two equal Tevel tones selected to produce audio
outputs in the 450 Hz to 3050 Hz range, and each producing *10 kHz peak
deviation, the intermodulation distortion products measured at the audio
output sha11 be at least 35 dB (DO of 40 dB) below the output level of either
audio tone.

5.3.3.2.6 UHF S*N/N. With a receive input signal of -53 dBm modulated at

+8 kHz peak deviation at a 1 kHz rate, the S+N/N ratio shall be 40 dB or
greater as measured in a 3 kHz bandwidth.

5.3.3.2.7 UHF receiver output Tevel stabiiity. The audio output shali be
+2.25 dBm (1.0 Vrms) 23 dB across a 600-ohm resistive load for any receive
'iﬂp'dt signa‘- frequenc,‘, modulated at a 1 kHz rate with pnal{ deviation of
+10 kHz and with any level between -93 dBm and *+1 dBm.

5.3.3.2.8 Output level and distortion. With a -53 dBm input signal
modulated by a T kHz sine wave, and adjusted to produce a 20 kHz peak

dev1at1on, the audio output Tevel shall be +8.25 dBm (2.0 Vrms) #0.5 dB into a
600-ohm resistive load. The output shall be adjustable over the range of
-3 dB to +3 dB from the nominal. This procedure will result in a 0 dBm output
for a 2-tone or 16-tone TADIL A signal from a transmitter adjusted in
accordance with 5.3.3.3.4.

5.3.3.3 UHF transmitter characteristics.

5.3.3.3.1 UHF audio input. A single audio input with the characteristics
described in 5.3.1.7 shall be provided. The center tap of the audic input
shall be used for the keyline function.

5.3.3.3.2 UHF overall frequency response. The attenuation of the RF
output relative to the peak response between 450 Hz and 3050 Hz shall not
exceed 2 dB. The attenuation of the RF output, at 300 Hz, relative to the

A rn i =211 oA ~aand N

peak response between 450 Hz and 3050 Hz shall not exceed 3 dB.
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5.3.3.3.3 UHF intermodulation. The in-band intermodulation distortion
products produced by any two equal level audio tones within the bandpass
specified in 5.3.3.3.2 adjusted to produce a peak deviation of 20 kHz shall
be a minimum of 35 dB below the Tevel of either tone. Measurements shall be
performed on the demoduiated transmitter output.

§ 3334 IHF frequ
Y essg T ey g v L} "i

a1l
obtained when a 1 kHz <1 Yms
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Z s wave gn 8.25 dBm (2 0 V..-\ ¢
applied to the audio input. This pr ocedure w111 resu1t in the generation of
signal exhibiting a 40 dB bandwidth of approximately 40 kHz with a 0 dBm input
from the DTS operating in all modes (see 5.1.6), except net sync (see 5.1.6.5)
and radio silence.

5.3.3.3.5 UHF transmitter in-band noise. With the equipment operating in
the transmit state at full rated RF power output and with the audio input
terminated with a 600-ohm resistor, the audio output detected in a nominal

50 Hz audio bandwidth by a test receiver shall be at least 50 dB below the
audio output detected when a carrier at the same RF power 1eve1 deviated
+20 kHz at a 1 kHz rate is applied to the test receiver RF input.
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APPENDIX A
MEMORANDUM FROM THE ASSISTANT SECRETARY OF DEFENSE FOR
COMMUNICATIONS, COMMAND, CONTROL AND INTELLIGENCE,
16 AUG 1983, SUBJECT: MANDATORY USE OF MILITARY
STANDARDS IN THE 188 SERIES.

This APPENDIX contains information related to MIL-STD-188-203-1A.
APPENDIX A is a mandatory part of this standard.
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THE UNDER SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

1§ AUG 1883

RESEARCH aNO
ENGINEERING

MEMORANDUM FOR ASSISTANT SECRETARY OF THE ARMY (INSTALLATIONS, LOGISTICS &

FINANCIAL MANAGEMENT)

ASSISTANT SECRETARY OF THE NAVY (SHIPBUILDING & LOGISTICS?

ASSISTANT SECRETARY OF THE AIR FORCE (RESEARCH DEVELOPMENT
& LOGISTICS)

COMMANDANT OF THE MARINE CORPS

DIRECTOR, DEFENSE COMMUNICATIONS AGCENCY

DIRECTOR, NATIONAL SECURITY AGENCY

SUBJECT: Mandatory Use of Military Telecommunications Standards in the
MIL-STD-188 Series

On May 10, 1977, Dr. Gerald Dinneen, then Assistant Secretary of Defense{C3I),
issued the following policy statement regarding the mandatory nature of the
MIL-STD-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 appropriate to standards dealing with process, component ruggedness
and reliability, paint finishes, and the like. It {3 clearly not appropriate
to standards such as those in the MIL-STD-188 series which address telecommuni-
cation design parameters. These influence the functional integrity of telecoz-
munication systems and their ability to efficiently interoperate with other
functionally similar Government and commercial systems. Therefore, relevant
nmilitary standards in the 188 series will continue to be mandatory for use
within the Department of Defense.

To minimize the probability of misapplication of these standards, it is
incumbent upon the developers of the MIL-STD-188 series to insure that each
standard is not only essential but of uniformly high quality, clear and concise
as to application, and wherever possible compatible with existing or proposed
national, international and Federal telecommunication standards. It is also
incucbent upon the users of these standards to cite in their procurement specifi-
cations only those standards which are clearly necessary to the proper functioning
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.
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APPENDIX B

ACRONYMS AND ABBREVIATIONS

10. SCOPE.
10.1 Scope. This APPENDIX provides the definition for the acronyms and

abbreviations used in this standard.
AGC Automatic gain control
ATDS Airborne Tactical Data System
BER Bit error rate
bps Bits per second
CID Computer input data
CoD Computer output data
daB Decibel
dBm Decibel referred to one milliwatt
DIV Diversity
DNCS Data net control station
DO Design objective
DTS Data terminal set
EDAC Error detection and correction
EFA External function acknowledge
EFR txternal frequency response
EIE External interrupt enable
EIR External interrupt request
EMC Electromagnetic compatibility
EMI Electromagnetic interference
EOR End-of-receive
fe HF carrier frequency
FM Frequency modulation
HF High freguency
Hz Hertz
IDA Input data acknowledge
IDR Input data request
IF Intermediate frequency
IM Interrogation message
IRAC Interdepartment radio advisory committee
IS8 Independent sideband
1TU International Telecommunications Union
IWM Interrogation with message
JTIDS Joint Tactical Information Distribution System
kHz Kilohertz
LSB Lower sideband
mA Miiliamperes
MCEB Military Communications-Electronics Board




MHz
MSB
nm

AMTNC
Nivo

0DA
ODR
PEV
PEP/Pavg
PRM
PTR
PTTA
PTTB
PTTD
PU
RCY
RF
S*N

C+M /M
DTN/ N

SNR
STA
TADIL
TDS
UHF
usB

¥
vnC
Vrms
VSWR
WARC
XMT
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APPENDIX B

ACRONYMS AND ABBREVIATIONS - Continued.

Megahertz
Most significant bit
Nautical miles

Mawal Tardssral Nada Cuedam
NavVar 1aCciCar vdta dyStL

Qutput data acknowledg
Output data request
Peak envelope voltage
Peak envelope power/average power
Picket reply message
Prepare-to-receive
Prepare-to-transmit address
Prepare-to-transmit broadcast
Prepare-to-transmit data
Participating unit

Receive

Radio frequency

Signai- plus -noise

Cimanal _nlie_nnisca_+n_nnd
Siyhal=pius=lrivisc- LU"'U'

Signal-to-noise ratio

Single tone attenuability
Tactical Digital Information Link
Tactical Data System

Ultra high frequency

Upper sideband

\l-*l.s
youiI L

Volts direct current

Tw v

Volts root-mean-square
Voltage-standing-wave-ratio

World administrative radio conference
Transmit

(D v

en
¢

S
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10. SCOPE. This APPENDIX contains general tutorial information and is
not a mandatory part of this standard.

10.1 TADIL A description, TADIL A is a tactical digital information 1i

AR A L LE 3 N a3

emo]ov1nq netted communication techniques and a standard essage format for
the exchange of digital information among airborne, land-based, and shipboard
tactical data systems. Data from sensors such as radar are entered into a
stored program processor and, after conditioning by program routines and other
routines, is time multiplexea on either HF or UHF for transmisSion to all

’
- mradid o md mmmda & bl Ak L nmm emambe miaded A f o bln Ab e o oAl P T
parcviciparnits 1n tne netc. DHI(,E eacn partviciparit nas tne PPUFEUIIIEy tO0 Snare
processor data with other net participants, each net element has access to
current information regarding the tactical situation.

10.1.1 Net operation. To effectively achieve automatic netted data
communications, all participants in the net must follow an orderly sequence of

operation. A common time-shared radio frequency is used, restricting
transmission to a singie station within any given time. When not

+rnancemibdbsna Anarh ecetatrinn manstnme +ha Fuamniiancy FAanm +ranemieccsnne Funam Athanm
LiatidimniLiviigy, cacvii svatliuvil NVt Lur o> Lvic irrcyucnvy 1ur LIAQiIoOHITOODIVIID 1TVl VLHTT
stations. Control of net transmissions is provided by designating one
participant as the data net control station (DNCS) and all other net units as
subordinates (picket stations) While other modes are also available for test

and broadcast, this description of net operation describes the roll call mode,
which is the primary operational mode. A representative TADIL A net is shown

in FIGURE 9. Each participating unit is as 51gneo a unique address code which
do siond his dlhha NUMPLC 4n mnodahTlalh am Amdaiali: mad dbmamamd caada;m am~tiaman T

1> UDSEU Dy LHE UNLO LU ©SLabiis>i arn vracer Iy nec Ll d"bllllbblUll seyuerice., 1 ne
DNCS transmissions are in the format of an interrogation message or an
interrogation with message, and both formats contain the address code of the
next picket station in the reporting sequence. The interrogation with message

format is used by the DNCS to transmit its own tactical computer output data,
while the interrogation message format contains only the picket address. All
picket stations receive the transmission transfer the tacticaT data (if any)

with
s

>
)

'i
+
L

o+ Q. ct o

3

i et receives the ket r
portion to its tactical computer. At the end of the picket reply
transmission, the DNCS switches to a transmit condition and again transmits
either an IM or an IWM, in accordance with the established reporting

,,,,, . nu A~

sequence. Once initiated by the DNCS, this process is repeated automatically

|
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until terminated. The repor 1ng sequence used by the DNCS may be established
manuaiiy by the operator in conjunction with the address generator; or
aldammadsunalwy +ha addwmaceaes mav ha ecimmnlasad TnAdATudAdnally hiy +ha Aamemirdaw
arLciriacvivcily, LIIT auur ©ooTO> Ina UT Juppiicu iniaiviuual iy v LT Lullipuier,
allowing event-driven dynamic change in the reporting order., The time
required for all stations to have a transmit opportunity (net cycle time) is
variable and depends upon the number of net members, the amount of data each

transmits, and the dynamic sequencing of the station reports when under
computer control. The number of active participants in a TADIL A net is

Timited by the number of unlque address codes (62) availabie in the address
code iibrary. In a manuaiiy estabiisned sequence, it is 1imited by the number
Af adAwvacene ~anahla AfF hadna Attaitad huy #ha NMAC fcdadbTAan Anitsnmand wihs A

vl QUUITooOTO bGPGUIC vi UCle unUCU | 9] LIIT JVITLY 20QQLIHUN cqulpmcnb, Wi
varies from 15 to 64 in current equipment types, TADIL A employs a parallel
transmission of data and control frames, with each frame containing 30 bits of

binary coded information. A frame may be either 13.33 ms or 22 ms in duration
and is selected manually. The frame length of 13.33 ms corresponds to a data
rate of 2250 bps and the frame length of 22 ms corresponds to a data rate of

«anra

1364 bps.

10.2 TADIL A equipment., A representative TADIL A system configuraticon is
illustrated in FIGURE 1 The DTS interfaces with a radio set and performs
all the control functions related to net operation as described.

10.2.1 Transmission. The DTS requests and accepts tactical data in the
form of a 24-bit data word, encodes the word with a 6-bit EDAC code (Hammlng),
and phase moduiates 15 intérnaily generated audio tones with the newiy formed
AN _khs+ winwnAd Tha 18 nhaea madiilat+tad andsn +Aanne and a2 NARnTAWw ~AAvnmandsAan +Ana
MU L WU U, I T 4 puuac—muuulubcu auui v LUIITO QaIiiu aQa UUPP!CI LcLvuriIrce viunl LuIIcC
are combined to form the compnosite audio signal that is applied to either the
HF or UHF radio equipment for transmission. For HF transmission. suppressed

carrier with ISB (DIV mode) or SSB modulation on either USB or LSB can be
used. For UHF transmission, the audio output is used to frequency modulate
the UHF carrier. The TADIL A radio equipment transmit and receive operation
is controiled by the DTS.

mn 2 92 Darandinn Caw UL AnamadssAan 5 +ha NTVYV mnada +hn madlAa Aantnrsrnmand

dU.CL . C “CbCELIUH. T ur i vpcravivn I LT Uil v (IIVUT, L rauiru cquupucnb
at the receiving stations translates the RF signals to audio tones that are
applied to the data terminal equipment as USB and LSB composite signals. By

separate demodulation of each sideband and a DIV combination, three versions
of the 30-bit word are created. Each is checked for errors by Hamming tests.
The tactical data selected for transfer to the computer is either manually or
automaticaily seiected. When the choice is automatic, tne first source with

A

no errors is sent to the tactical computer. If ail versions have errors, the
NTV ~Aamhinad+asnn 10 eand Tha Aat+a Frnam +ha enalardad ecaimvarn 16 ecdwnminnad Af T4+
vl LU HIiiav i el 1D JDCIIL. 111IT uauva LERIRY 11} Lo QU ITL LT U VU LT L~ ) DDIIPPCU vi LI "
six EDAC bits, corrected (if required), and transferred to the tactical
computer along with flag bit(s) that indicate its error content. For HF

ope}ation in the SSB mode or for UHF operation, only one sideband of the DTS
is utilized.

50
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APPENDIX D1
DTS-TO-TDS COMPUTER INTERFACE - PARALLEL

10. SCOPE. This APPENDIX contains detailed information on the DTS and
the TDS computer (parallel) interface and is a mandatory part of this standard.
20. APPLICABLE DOCUMENTS. This section is not applicable to this

APPENDIX.

30. System-to-TDS computer interface characteristics. The TDS computer

interface and electrical characteristics and timing shall be in accordance
with the appiicabie requirements of MIL-STD-1397 for Type A, Category I (NTDS
1 Nyt ~ - aa Dant Lo 1Y a0 _ Thoe TNEC womee ol omon L ok a0 2o o bom
SQLUW = LOomputier Lo reripneraij) inwerrdace. ine 1wy ¢ mputer imnrerrace 1s sSrnown
in FIGIIDFE 11 ITnnud Tinae fv-nm +ha NTC +An +ha TNC ~A~Aamniidanr ana Aaernithad in
PEL 1 AUUNL 14, LllPub 11mco 1EwVII LIICT ViV vy LT o \.UIIIPULCI QAT JUcoLuvr tucu [ ]
30.1; output lines from the TDS computer to the DTS system are described in
30.2, and transmit and receive timing are described in 30.3. By convention,
all signals are referenced to the TDS computer's input and output interfaces.

30. 1 TDS computer 1nput tggy1rements. The DTS-to-TDS computer
P t interrupt request (EI
as sh
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TABLE VI. Error status summary.

Mode

Error status

Detect and label

Detect and correct

(=N

No error

rs detecte
(Ko - K1 1

1/ all odd)
Error(s) detected - no
correction attempted (one or
more of Kg - Kig even)

No errors detected
(Kg - K16 al1 odd)

Parity error detected
(Ko even, not more than
one of K1 - K16 even)

0dd error(s) detected -
correction attempted (Kg even,
more than one but not all of
K1 - K16 even; or

Ko even, more than one

but not all of K2 - Kig even)
Even errors detected - no
correction attempted (Kq

odd, one or more of K1 -

K16 even)

Bit position
25 (He) 24 (Hop)
0 0
1 0
0 0
0 1
1 1
1 0

1/ See 5.2.4.1 and TABLE V for Ko - K1 definitions.
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External Function Acknowledge (EFA)

P

Output Data Request (ODR)

Output Data Acknowledge (ODA)

TRANSMIT
DATA

Computer Output Data (COD) Lines (24) ~
N
Camnutar lnmnat Dats (CINDY Linae (DAY
Ceomputer Input Datc (CID) Lines 124} ~
{
—

External Interrupt Request (EIR)

Input Data Acknowledge (IDA)

Input Data Request (IDR)

FIGURE 11. DTS-to-TDS computer interface
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TABLE VII, DTS-to-TDS input data bit assignment.
Bit
position External interrupt word Data word
0 Interrupt code 1/ Data bit O
1 Interrupt code 1/ Data bit 1
2 2/ Interrupt code 1/ Data bit 2
37 - Data bit 3
4 Data bit 4
5 Data bit 5
6 Data bit 6
7 Data bit 7
8 Data bit 8
9 Data bit 9
10 Data bit 10
11 Data bit 11
12 Data bit 12
13 Data bit 13
14 Data bit 14
i5 Data bit 15
16 Data bit 16
17 Data bit 17
18 Data bit 18
19 Data bit 19
20 Data bit 20
21 Data bit 21
22 Data bit 22
23 Data bit 23
24 Error status summary 3/
25 Error status summary 3/
1/ See TABLE VIII.
7/ Bits 3 through 25 are not applicable to the interrupt function word
3/ See TABLE VI,

(Sa)
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TABLE VIII. DTS-to-TDS external interrupt codes.

CID Line
2 10 Code Function
n n n n MAa+ accinmnaAd
\v} v v v nwnue GODI:’IICU
0 0 1 1 Not assigned
0 1 0 2 Reset
0 1 1 3 End-of-receive {(EOR]
1 00 4 Prepare-to-transmit, roll call
with computer PU address selection enabled
(PTTA)
1 01 5 Prepare-to-transmit, roll call with computer
PU address selection disabied (PTTD)
1 1 n A Dvanawva_+n_wvaraiua [(DTD)
4 4 v v IICPUIC"L\I-IC\'CIVC AV Ing
1 11 7 Prepare-to-transmit broadcast (PTTB)
30.1.2.2 Interrupt code 3 - EOR. The purpose of a code 3 interrupt shali
be to signal the TDS computer that the receive cycle is complete and no more
dnnut Aata T +n ha +vancefarrad A rnda ? sntavrrmiint ehall ha nanavatad
Illyub ua uva 19 (V) [ 54~ CIQIHIOITTI T CTU,. N LUuUcC ~ vt Iu’lb S voe scllcl uveu
whenever the DTS detects a stop code (see 5.1.4.3.1.2 and 5.2.2.2) while
receiving data after recognizing a valid start code or when signal presence
(see 5.2.5) is lost. The code 3 interrupt shall be output by the DTS to the
TDS computer one frame interval after the last IDR completing a receive data

n 1 2 2 Trndanmmt+ ~nda A DTTA Tha miimvnnen Af +ha rada A Tntanvend

GUes delaV AL rIiI u L LUUT T = 1T 11N, 1nc puupuac Vi LIIT LuUuucx -7 IllLClluPb
shall be to permit PU addresses to be entered from the TDS computer when the
DTS is in the DNCS mode of operation and the TDS computer PU address selection
is enabled (see 5.1.4.3.1.3 and 5.2.1.2). The DTS (while operating as DNCS)

recognizing a picket stop code (see 5.1.4.3.1.2 and 5.2.2.2) or signal .
presence l1oss (see 5.2.5), with computer PU address selection enabled, shall
output a code 4 interrupt to the TDS computer.

30.1.2.4 Interrupt code 5 - PTTD, The purpose of a code § interrupt
shall be to signal the TDS computer to transmit data. The DTS operating as a
picket shall, upon recognizing its own address code transmitted by DNCS
(see 5.1.4.3.1.3 and 5.2.2.3), generate a code 5 interrupt. The DTS operating

as DNCS shall, upon determining that an interrogation with message
transmission is required (see 5.2.2.3), generate a code 5 interrupt.

[y
3/
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30.1.2.5 Interrupt code 6 - PTR. The purpose of a code 6 interrupt shall
be to signal the TDS computer to prepare to receive data from the
communications channel. The DTS shall, upon recognizing a valid start code
(see 5.1.4.3.1.1 and 5.2.2.1), generate a code 6 interrupt.

30.1.2.6 Interrupt code 7 - PTTB, The purpose of a code 7 interrupt
shall be to signal the computer to transmit data as described for a code 5
interrupt, except it shall indicate additionally that either the short
broadcast (see 5.1.6.2) or long broadcast (see 5.1.6.3) mode of operation has
been selected.

30.1.3 IDR. The IDR shall be set by the DTS to indicate the TDS computer
that a data word is available on the CID lines. The DTS shall reset the IDR
upon detecting an IDA or after waiting the allotted time as specified in 30.3.

30.1.4 IDA. The TDS computer will set the IDA 1ine in response to an EIR
or IDR to indicate to the DTS that the TDS computer has read the data on the
CID lines.

30.2 TDS computer output requirements. TDS computer-to-DTS
communications control shall be via the ODR, ODA, and EFA. Data from the TDS
computer shall be transferred via the COD lines. These data lines are shown
in TABLE IX. The EFR line is not generated by the DTS for MIL-STD-1397
handshake control.

30.2.1 COD lines. The data or PU addresses to be transferred from the
TDS computer to the DTS will be placed on the 24 parallel output data lines by
the TDS computer in response to an ODR or a code 4 interrupt. The data or
PU address will be accompanied by an ODA or EFA, respectively. See TABLE IX
for data bit assignments.

30.2.2 ODR. The ODR shall be set by the DTS to indicate that it is ready
to accept an output data word from the TDS computer on the COD lines. The DTS
shall reset the ODR upon detecting an ODA or after waiting the allotted time
as specified in 20.3.

30.2.3 ODA. The TDS computer will set the ODA l1ine when transmit data
has been placed on the COD 1ines and the DTS ODR is set. When the ODA is set,
the DTS shall read the data on the COD lines and reset its ODR line and keep
it reset until it is ready for the next word to be placed on the COD lines.

58
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TABLE IX. TDS-to-DTS output data bit assignment.

CoD External Function Word Data Word
Line Transmit PU Address
0 Note: Bits O through 14 and bits 22 and 23 Data bit O
1 are not applicable to the external Data bit 1
2 function word. Data bit 2
3 Data bit 3
4 Data bit 4
5 Data bit 5
6 Data bit 6
7 Data bit 7
8 Data bit 8
9 Data bit 9
10 Data bit 10
11 Data bit 11
12 Data bit 12
13 Data bit 13
14 Data bit 14
15 XMT PU address 1 {least significant bit) Data bit 15
16 XMT PU address 2 Data bit 16
17 XMT PU address 3 Data bit 17
18 XMT PU address 4 Data bit 18
19 XMT PU address 5 Data bit 19
20 XMT PU address 6 (most significant bit) Data bit 20
21 Message controi Data bit 21
22 Data bit 22
23 Data bit 23

30.2.4 EFA. The TDS computer will set the EFA 1ine when PU address data
has been placed on the COD lines in response to a code 4 interrupt. When EFA
is set, the DTS shall read the PU address data on the COD lines. Bit

position 21, the message control bit, shall determine whether the DTS is to
generate an interrogation message (see 5.1.6,1.1a ) or an interrogation with

message (see 5.1.6.1.1b) transmission. If the message control bit is set to a
logic 1, an 1nterrogat1on with message transmission shall be generated. If
the message control bit is set to logic O, an interrogation message

transmission shall be generated.

N 2 Twan s+

30.3 Transmit and receive timing. The TDS computer interface timing is
illustrated in FIGURES 12 through 15 for operation under ideal conditions

(that is, all data frames transmitted by the TDS computer are transmitted on
the communications channel and all those data frames transmitted are properly
received by the DTS without errors). In the figures, the line of frames at
the top depicts frames of information either transmitted on the communications
channel or received from the communications channel at the selected data rate.

[$2)
(Y]
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30.3.1 Receive timing. The timing for the receive sequence shall be as
shown in FIGURE 12. During reception, the sequence of events in a through j
shall occur as follows:

Th NTC wAarAa~Ans sAae +ha etantd ~rada lean E 1 A 2 1 1 and
1 vio S LIt sSuvar o UUT (OTT JedeTewvedoed qiiu

o}
.
¢

£§2.2.1)

b. The DTS shall set a code 6 (PTR) interrupt on the CID lines.

A minimum of 4 microseconds later, the DTS shall activate the EIR line.
Activation of the EIR 1ine shall occur within one frame interval after
of f-the-air receipt of the start 2 frame.

c. The TDS computer reads the interrupt code on the CID iines and
activates the IDA 1ine for a period of 2 microseconds to 15 microseconds. If
the TDS computer does not activate the IDA Line within 7 milliseconds from th
beginning of the EIR, the DTS shall indicate that the TDS computer did not
acknowledge the interrupt.

d. When the first frame of receive data (see 5.1.4.3.2) becomes
available, the DTS shall place the data on the CID lines. A minimum of

4 microseconds jater, the DTS shall activate the IDR iine.
~ Tha TNC ~Aamnitdar wnande +ha Aat+a Aan +ha TN Tinae and ar+suadace
Toe 1 1c o DUIII}JULCI rcauvo LI uavaua v LIIC wvaw 1 11ICO WUliiu uavLvivauvoco
the IDA line for a period of 2 to 15 microseconds. If the TDS computer does
not activate the IDA 1ine within 7 milliseconds from the beginning of the IDR,

the DTS shall indicate that the TDS did not acknowledge the request.

f. The receive sequence with the CID, IDR, and IDA lines repeats
until the DTS ecogn1zes a stop code (see 5.1.4,3.1.2 and 5.2.2.2) or signai
presence is lost (see 5.2.5). The first frame of the stop code shall be
treated as data and sent to the TDS computer.

g. When signal presence is lost or during the early portion of

the frame (2 milliseconds to 4 milliseconds into the frame) fo110w1ng receipt

of the second stop code, the DTS shall set a code 3 (EOR) interrupt on the CID

lines. A minimum of 4 microseconds later, the DTS shall activate the EIR line.
h. The TDS computer reads the interrupt code and sets the

IDA Tine as described in c.

r
—t
—

- TE a wmarsad T4+ arndtuadad Aiivvina +ha marantdian +ha ~AAdn

e i1 a rcoce o LiLivalrcu uur ity Liic 1coecpLiviig, LIIT LuucT o
interrupt shall be sent to the TDS computer after the EOR interrupt has been
acknowledged. The DTS shall then set the code 2 interrupt on th CID lines
and a minimum of 4 microseconds later activate the EIR line.

j. The TDS computer reads the interrupt code on the CID lines and
activates the IDA line for a period of 2 milliseconds to 15 microseconds. If
the TDS computer does not activate the IDA iine within 7 miiiiseconds from the
beginning of the EIR, the DTS shall indicate that the TDS computer did not

nrbnannﬁno the 1n+nrrnn+
U NIIVIYT T W\

30.3.2 Transmit timing. The transmit timing sequences of 30.3.2.1
through 30.3.2.4 shall be provided for in the DTS.

ch
4>
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30.3.2.1 Roll call with computer PU address selection disabled. The

transmit timing for a picket reply or a DNCS interrogation with message
transmission shall be as shown in FIGURE 13. A DTS operat1ng as a DNCS and

transmitt ing an interrogation message shaii not communicate with the TDS
Amnid A v NTC AnAamadbrtina ar a mnenbad mwanarnt et s tda Avmm DI addumaca A -
CUlpuLcrT . r\ vio vpcravinyg as a Plbl\!‘.’b rceuyniLiny 1w UWIl ru aduress ur a
DNCS recognizing that an interrogation with message transmission is required
shall complete the following sequence of events:

) ~a. The DTS shall wait for the required switching time interval
(see 5.1.7) and begin transmitting the preamble frames (see 5.1.4.1).

D. Between the Deg1nn1ng of the first transmitted preambie
Lumnma amd dhha amd AL al. PR PURPRpR— ] PV IR . R . SR L. AT _L_.71 . A
rrame ana Tné ena Or tné secona transSmictied preambie trame, ine vid> Sndll Setl
a code 5 (PTTD) interrupt on the CID lines. A minimum of 4 microseconds
later. the DTS shall activate the FIR line,.

c. The TDS computer reads the interrupt code on the CID lines
and activates the IDA line for a period of 2 microseconds to 15 microseconds.
If the TDS computer does not activate the IDA 1line within 80 milliseconds from
the beginning of the EIR, the DTS shall indicate that the TDS computer did not

acknowiedge the interrupt and shaii transm1t the start code and then the stop
rnda adAdmace ~randa 2hall alen ha +mameamd 2L dha NATC 2o NMACY mmmmadl o &a
LUUT (auurcod LUUT Sniall aild>v ve LlallbllllLLcu I Lne vio 15 UNLY)J alLoruaing o
the transmission format requirements (see 5.1,4),

d. At the start of the second transmitted start code frame, the

DTS shall activate the ODR line to request TDS computer data.
e. The TDS computer detects the ODR and sets the data to be
transmitted on the COD lines. The TDS computer then activates the ODA line a

minimum of 4 microseconds Tater for a time period of 2 miiliseconds to

15 microseconds. If the TDS computer does not activate the ODA Tine within
6.8 milliseconds after the DTS sets the ODR line, the DTS shall determine that
no more data is to be transmitted on the communications channel and event g is
performed.

f. The process described in d and e above repeats until the
last data frame has been sent to the DTS by the TDS computer. The next data
frame is aTways obtained from the TDS computer while the current frame is

R P i

transmitted on the communications channel.

~ AEdAam +ha Tacd Aada fuama han hanm aam & &an &b NTC &b TNRC

Ye niLelo LINT 1dd>L uacita 1ramec rdad> oveer >SErNnt LU Liie UIQ, Lre ivo
computer will not respond to the next DTS ODR with an ODA, When an ODA is not
detected by the DTS within the allotted time, the DTS shall transmit the stop
code on the communications channel If the DTS is the DNCS, the stop code

h ‘ If a reset should be activated during the transmit sequence,

the DTS shaii set a code Z interrupt on the CID 1ine, and then a minimum of
4 microseconds later activate the EIR Tine.

i. The TDS computer reads the interrupt code on the CID lines
and activates fho IDA 1ine for a period of 2 microseconds to 15 microseconds,
If the TDS comouter does not act1vate the IDA 1ine within 7 milliseconds from

acknowledge the 1nterrupt. The process described in f and g continues until
the Tast data frame has been sent by the TDS computer.

[#)]
w
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30.3.2.2 Roll call with computer PU address selection enabled
(1nterrogat1on message transmission). The transmit timing shall be as shown

in FIGURE 14. When the DIS operat1ng as a DNCS with computer PU address

seiection enabied detects a picket stop code during a receive sequence,
Andnndes VTaces ~f odmna m~wmAacAnA~A Av +ha +rmanemit+ ~nntral 96 mannally
aciecis 1US> VI blgllal prescriice, Ur Liic urandimiL Lutitivr 1o marnuati
activated, the followinag sequence shall occur:

“ v ’ AR A™ LI I\l"ll!v J»H“\'IIU\' SIeNa WA -

a. The DTS shall wait for the required switching time interval
(see 5.1.7) and begin transmitting the preamble frames (see 5.1.4.1).

b. Between the beginning of the first transmitted preamb]e
gnd or tne second transmitted preamole rrame the DTS snall set
)

TN 12 o
e
n
)

[ ey P T o o

1 I'\ ||||i"|||||um UI ‘l' IIIILIU)CLU”U)

V) [
TD 14
AN

\

- =

) v

0
and activates the IDA 1i fo a per1od of 2 m1croseconds to 15 m1croseconds.
If the TDS computer does not activate the IDA line within 7.2 milliseconds
from the beginning of the EIR, the DTS shall indicate that the TDS computer
did not acknowTedge the interrupt. If the TDS computer did not ackno Iedge

W
naii revert to DTS PU addres jection (see 5.2.1
£ h ayen 8} Q fAaw
1 it \=a J Ve ) I
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. The TDS computer sets the external function word containing
the PU address and message control bit on the COD lines. The TDS computer
then activates the EFA 1ine a minimum of 4 microseconds later for a time
period of 2 microseconds to 15 microseconds. If the TDS computer does not
activate the EFA Tine within 40 miiliseconds after the DTS sets the EIR in b

above, the DTS shall respond as in c above when an IDA is not detected.

e. When the DTS detects that the message control bit (bit 21)
in the external function word has been set to a logical 0, it shall transmit
an interrogation message.

f. If a reset is activated during the transmit sequence, a
code 2 interrupt is placed on the CID lines and the EIR is activated at the
next frame boundary. Transmission will then terminate once the transmit
sequence is compieted.

g. The TDS computer reads the interrupt code on the CID lines
and activates the IDA line for a period of 2 microseconds to 15 microseceonds,
If the TDS computer does not activate the IDA line within 7 milliseconds from
the beginning of the EIR, ‘the DTS shall indicate that the TDS computer did not
acknowledge the interrupt. The DTS shall terminate transmissions after the

address code is transmitted.

o
Sy
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30.3.2.3 Roll call with computer PU address selection enabled
(1nterrogat1on with message transmission). The transmit timing shall be as

~vrms

72
37

ot ¢t — O

rece l ve sScgucericie,

d
ntrol is manually
v LS J nmuitTau lJ

WA w
O Do

a. The DTS shall wait for the required switching time interval
(see 5.1.7) and begin transmitting the preamble frames (see 5.1.4.1).
b. Between the beg1nn1ng of the first transmitted preamb]e
f tne second transm1tted preamole frame, the DTS
~rTn 4 ~
v

|!'" o

and activates the IDA line for a per1od of 2 m1croseconds to'isvm1croseconds.
If the TDS computer does not activate the IDA line within 7.2 milliseconds
from the beginning of the EIR, the DTS shall indicate that the TDS computer

did not acknowledge the 1nterrupt If the TDS computer did not acknowiedge
the interrupt, the DTS shall revert to DTS PU address selection (see 5.2.1.1)
to obtain all further PU addresses and follow the events in 30.3.2.1 for all
future transmission (see 5.2.1.2).

[

d. The TDS computer sets the external function word containing
the PU address and message control bit on the COD lines. The TDS computer
then activates the EFA 1ine a minimum of 4 microseconds later for a time
period of 2 microseconds to 15 microseconds. If the TDS _computer does not

activate the EFA Tine within 40 miiiiseconds after the DTS sets the EIR in b
Py U e e NTOC bl a1V imm o 4 - 2 - P Y Py - am TNA - - am o e Pr PR R e |
above, Lne vio sSnati ft!SpU"(.l dS 1N C apove whnen an 1URA 1S NOotT dgetctected.
a Whan +ha NTC Aatarte +hat +ha moaececana ran+trnl hit+ (hi+ 21)
Toe LA RAE R LIICT Wiy Uv LOCuw Lo Lila o CIIC I|IC°303C wVvIlvi vi Mi o \WVIELV &4y
in the external function word has been set to a logical 1, it shall transmit

an interrogation with message.
f. At the start of the second transmitted start code frame, the

DTS shall activate the ODR 1ine to request TDS computer data.

g. The TDS computer detects the ODR and sets the data to be
transmitted on the COD iines. The TDS computer then activates the ODA iine a
minimum of 4 microseconds later for a time period of 2 microseconds to
15 microseconds. If the TDS computer does not activate the ODA line within
7 milliseconds after the DTS sets the ODR line, the DTS shall determine that
no more data is to be transmitted on the communications channel and event i is
performed.

above repeats until the
S computer. The next data
'II e PR N

h. The process described in f and

last data frame has been sent to the D‘S by the
S ined e uter w
s

mmu’n

ot 2y O
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r

1fD [T e I |

3
0
ter t d e has
computer will not respond n ODR witl 0
detected by the DTS within the al]ot ed time, the DTS sha]] transmit the DNCS

stop code followed by a picket address code on the communications channel.

e
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P
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j. If the reset should be activated during the transmit
sequence, the DTS shall set a code 2 interrupt on the CID 1ine, and then a
minumum of 4 microseconds later activate the EIR line.

k. The TDS computer reads the interrupt code on the CID lines
and activates the IDA 1ine for a period of 2 to 15 microseconds. If the TDS
computer does not activate the IDA 1ine within 7 milliseconds from the
beginning of the EIR, the DTS shall indicate that the TDS computer did not

acknowledge the 1nterrupt The process described in h and i continues until
the last data frame has been sent by the TDS computer.

30.3.2.4 Short broadcast or long broadcast. The transmit timing for a
short broadcast (5.1.6.2) or long broad‘ast (see 5.1.6.3) transmission shall

be as shown in FIGURE i3 When the transmit control is manually activated

with the DTS operating in either of the broadcast modes, the following
sequence of events shall occur:

a. Prior to the end of the second transmitted preamble frame,
the DTS shall set a code 7 (PTTB) interrupt on the CID lines. A minimum of
4 microseconds later, the DTS shall activate the EIR line.

i VISTL VIt S Vite Wi 208

b. The TDS computer reads the interrupt code on the CID lines
and activate the IDA line for a period of 2 to 15 microseconds. If the TDS
computer does not activate the IDA Tine within 80 milliseconds from the
beginning of the EIR, the DTS shall indicate that the TDS computer did not
acknowledge the interrupt and shail transmit the start code and then the stop
code according to the transmission format requirements (see 5.1.4).

¢c. At the start of the second transmitted start code frame, the
DTS shall activate the ODR line to request TDS computer data.

d. The TDS computer detects the ODR and sets the data to be
transmitted on the COD 1ines. The TDS computer then activates the ODA line a
minimum of 4 microseconds later for a time period of 2 to 15 cros seconds. If

I

the TDS computer does n0t activate the ODA line within 7 mi
11 +
i L

)
)
+
)
r
-
)
D
J
~]

—

in events c and d above repeats until
the last data frame has been sent to the DTS by the TDS computer. The next
data frame is always obtained from the DTS computer while the current frame is
transmitted on the communications channel.

f. After the last data frame has been sent to the DTS, the TDS
computer will not respond to the next DTS ODR with an ODA. When an ODA is not
detected by the DTS within the allotted time, the DTS shall transmit a picket
stop code on the communications channel.

g. If a reset should be activated during the transmit sequence,
the DTS shall set a code 2 interrupt on the CID line, and then a minumum of
4 microseconds later activate the EIR 1line.
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h. The TDS computer reads the interrupt code on the CID lines
and activates the IDA line for a period of 2 microseconds to 15 microseconds.
If the TDS computer does not activate the IDA 1ine within 7 milliseconds from
the beginning of the EIR, the DTS shall indicate that the TDS computer did not
acknowledge the interrupt. The process described in e and f continues until
the last data frame has been sent by the TDS computer.
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10. SCOPE. This APPENDIX contains detailed information on the DTS and
the TDS computer (serial) interface and is a mandatory part of this standard.

I L
D in

-l
-y
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-dlc

S sect s not app

30. DTS-to-TDS computer interface characteristics. The TDS computer
interface and electrical characteristics and timing shall be in accordance
with the following sections. The TDS computer interface is shown in
FIGURE 16. The TDS computer tactical interfaces are described in 30.1.

Interface data and aaaress formats are aescr1bea in JU 2 and 30.3,
marnandasinale:, Danmnasas mmAd Smamanmdd &l o mramn Admmmias bomd 2 N A | aglls PSR I S |
respeciiveiy. Receive and transmit Liming are described in 30.4. Electrical
characteristics are described in 30,5, The nontactical {sidetone) interfaces
are described in 40. By convention, all signals are referenced to the TDS
computer input and output i terfaces.

30.1 TDS computer tactical interface. The interface lines between the
TDS computer and the DTS are shown in FIGURE 16. The tactical interface lines

are the frame iine, incoming data iine, ourgo1ng data Tine, data ciock iine,
adduvaces Aada TI3wma ndAdumans ATanl, Tdma amd ;mad ~aamdian VL e aemd minn A amiad bnd
auurTd>d> uaita Jilg, auures>> CIULR T 11E, dHU HC'L bUlIL’UI Himne, anu arc uescriveu
in 30.1.1 through 30,1.7, respectively

30.1.1 Frame l1ine. The DTS shall generate a signal on the frame line to
s1gna1 the TDS computer that either data is available (frame available), data
is requested (demand), or, in conjunction with a coincident incoming data 1ine
signal, that a transmission has started (advance demand).

30.1.2 Incoming data line. The incoming data line shall be used by the
DTS to input data to the TDS computer when the DTS is in the receive
condition, to recirculate data to be transmitted when the DTS is in the

transmit condition, or, in conjunction with a coincident frame 1ine signal,
indicate to the TDS computer that a transmission has started. The DTS shall
transfer data on the incoming data 1ine in response to TDS computer-generated
ciocks on the data ciock iine.

30.1.2 Qutgoing data line. The ocutgoing data line shall be used to
transfer data from the TDS computer to the DTS for transmission., The DTS
shall accept data from the TDS computer in response to a DTS-generated demand

ide

c
signal when accompanied by coincident TDS computer-generated data clocks on

~I
-

Taniiartaen 1N laKi F 11X
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the data clock line. The outgoing data line shall also be used to transfer a

recirculation fault pu1se from the TDS computer to the DTS when the TDS
computer detects a recirculation error during a transmission or a reception.

30.1.4 Data clock line. The data clock line shall be used by the DTS to
either transfer data to the TDS computer (receive condition) or accept data

from the TDS computer (transmit condition).

30.1.5 Address data 1ine. The address data line shall be used by the DTS
to obtain a picket station address from the TDS computer when the DTS is
operating as the DNCS in the roll call mode with TDS computer PU address
election enabhled. The DTS shall accept the address data from the TDS

[
computer in response to a DTS- aenerated advance demand signal when accompanied
by coincident TDS computer-generated address clocks on the address clock line.

30.1.6 Address clock line. The address clock line shall be used by the
DTS to accept adaress data from the TDS computer. The TDS computer wiil place
clocks on the address clock line coincident with the address data on the
address data line

30.1.7 Net control line. The net control line shall be used by the DTS
to indicate to the IDS computer the DTS PU address selection mode. When the

DTS is operating as the DNCS in the roll call mode with TDS computer

PU address selection enabled, it shall p]ace a voltage level of 0 VDC *1.0 VDC
on the net control line. Hheﬁ the DTS is not operating as the DNCS with
computer PU address selection enabled, the level placed on the net control
line shall be +10.0 VDC #1,5 VDC,

30.2 Data formats. The DTS to/from TDS computer data format shall be as
shown in FIGURE 17 and as described in 30.2.1 and 30.2.2, respectively.

T Lal) Aamede
i i

30.2.1 DTS-to-TDS computer. The DTS-to-TDS computer data shall consist
of 26 bits of serial information per frame. The first 2 bits transferred to
the TDS computer shall be control bits and the remaining 24 bits shall be

information data bits. The receive control bits are defined in 30.2.1.1 and
30.2.1.2.
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30.2.1.1 Receive control bit 1. Receive control bit 1 (Cq) shall
jatity er

eived message frame depending on the seiected

ecC
A in TADIC V
G N 1ADLL A,

TABLE X. Received message frame quality.

Condition C

o
cL
[« 8
A
(@w]

[l

Error(s) detected - no correction
attempted [one or more of Ky -
K16 even)

Detect and correct No errors detected (Kg - K1 all odd) 0

Parity error detected 0

(Kn even., not more than one of

veiiy

Kl - K16 even)

0dd error(s) detected - correction 0
attempted (Ko even, more than one but
nOt ail of Kp - K16 even; or Kp even,

~ LI-\ QQQQQ AL V.. - =
€ Lnarn urie, UUL ”UL dll U1 RNy - 16
n

Multiple errors detected - no correction 1
attempted (Kgp odd, one or more of Kj -
Kie even; or Kg even, K2 - Ki¢

all even)

See

bit,
message. The DTS shall set the bit to a logical 1 for the first frame of data

5.2.4.1 and TAB

o Te i S

s s
Ko - K16 definitions.

30.2.1.2 Receive control bit 2. Receive control bit 2 (C2), or start
shall be set by the DTS to indicate the first frame of a receive

-—

transrerrea to tne TDS computer aur1ng a message reception. The bit shall be

- Aad o [P PO (PPN SR o

lUglLdl U TU’ dll UC"EY rrame§ U daid CYd"STEFTEU uur1ng tne mes sage
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30.2.2 TDS computer-to-DTS. The TDS computer-to-DTS data shall consist
of 26 bits of serial information per frame. The first 2 bits (C1 and Co)
transferred from the TDS computer are control bits and the remaining 24 bits
are information data bits. The DTS shall examine the first two b1ts of each
frame of data received from the TDS computer When both control bits are

logical 1, the data contained in the remaining 24 bits shall be transmitted by
the DTS. When either control bit is a logical 0, the DTS shall discard the
remaining 24 bits of information and transmit the appropriate stop code.

30.3 Address data format. The address data shall consist of six address
bits and a message control bit. The least significant bit (LSB) of the

-ooQye VLV el e v o =2

address shall be transferred f1rst The message control bit shall be the most
significant bit (MSB) and transferred last. The message control bit shall be
utilized to determine if an IWM or an IM (see 5.1.6.1.1) is to be

transmitted. When the message control bit is a logical 1, the DTS shall
transmit an IWM transmission and when a logical 0, an IM transmission.

N A eceive and transmit +1m1ng Th

TDS computer interface receive and

p
transmit timing are illustrated in FIGURES 18 and 19 and described in 30.4.1
and 30.4.2, respectively. Timing relationships between incoming data and data
clock, between incoming data and frame (advance demand), and between outgoing
data and data clock or address data and address clock are illustrated in

FIGURES 20 througn zd, respectively. FIGURE 23 illustrates tne transm1t

- AR = K PR T -~ am - s
ddre im for a DTS 1g as a DNCS in the roll call mode with
C ite 1 e

a d
™ :
U ect d.

3w
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c
—
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-
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@
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i i
N h
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m O
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shown in FIGURE 18. Dur1ng a reception, the sequence of events a through h
shall occur as follows:

30.4.1 Receive timing. The timing for the receive sequence shall be as

a. The DTS recognizes the start code (see 5.1.4.3.1.1 and

b. When a frame of receive data (see 5.1.4.3.2) becomes
available, the DTS shall place a frame available pulse on the frame line to
indicate to the TDS computer that receive data is available. The frame

available pulse shall occur within one frame interval after off-the-air
receipt of the first frame of data.
c. MWithin 12 mi111seconds, the TDS computer sends a series of

26 clock pulses on the data clock i1ine to the DTS.

d. In response to each clock pulse on the data clock line, the
DTS shall set a data bit on the incoming data 1ine.

e, After waiting a minimum of 7 microseconds after the

twenty-sixth c1ock pulse in the first series of clocks, the TDS computer sends
a second series of 26 clock pulses to the DTS on the data clock line. The
total of 52 clock pulses will occur within 500 microseconds.

f. In response to each clock pulse in the second series, the

DTS shall set a data bit on the incoming data 1ine identical to the data sent
to the TDS computer during the first series of clock pulses.
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g. The TDS computer will compare the two series of 26 data bits
and if not identical, send a pulse (recirculation fault pulse) on the outgoing
data line to the DTS no sooner than 7 microseconds or later than
500 microseconds after the twenty-sixth clock pulse of the second series of
clocks. If a recirculation fault pulse is sent by the TDS computer to the
DTS, the DTS shall indicate the occurrence of the recirculation fault. The
complete transfer (two series of 26 clocks each and a fault pulse if required)
shall be completed within 1 millisecond.

h. The process described in b through g above repeats until the
DTS recognizes a stop code (see 5.1.4.3.1.2 and 5.2.2.2) or signal presence is
lost (see 5.2.5). The first frame of the stop code shall be treated as data
and sent to the TDS computer. Upon recognizing the stop code, the DTS shall
inhibit frame available pulses for at least eight frame intervals. The
absence of frame available pulses indicates the end of a reception.

30.4.2 Transmit timing. The timing for the transmit sequence shall be as
shown in FIGUR . During a transmission, the sequence of events in
a through j shall occur as follows:

a. The DTS shall wait for the required switching time interval
(see 5.1.7) and begin transmitting the preamble frames (see 5.1.4.1).

b. Between the beginning of the switching time interval and the
beginning of the first transmitted preamble frame, the DTS shall send an
advance demand signal (see FIGURE 21) to the TDS computer. The advance demand
signal informs the TDS computer that the DTS has started a transmit sequence.

c. If the DTS is operating as the DNCS in the roll call mode with
TDS computer PU address selection enabled as evidenced by the voltage level on
the net control line (see 30.1.7), the TDS computer will initiate a series of
seven clock pulses on the address clock line within 60 milliseconds after the
reception of the advance demand signal (see FIGURE 23). Coincident with each
of the first six clock pulses on the address clock line, the TDS computer
places the address of the picket station to be interrogated on the address
data line. Coincident with the seventh clock pulse on the address clock
line, the TDS computer will set the message control bit (see 30.3) on the
address data line to indicate either an IWM or an IM is to be transmitted. If
an IM is to be transmitted, the DTS shall transmit the picket station address
received from the TDS computer at the appropriate time and revert to the
receive mode. If an IWM is to be transmitted, the DTS shall at the
appropriate time (not less than six nor more than eight frames after the
advance demand signal) send a demand pulse on the frame line. If the DTS is
not operating as the DNCS in the roll call mode with TDS computer PU address
selection enabled, the TDS computer will not supply an address as indicated
above and the DTS shall at the appropriate time (not less than six nor more
than eight frames after the advance demand signal) send a demand pulse on the
frame line.
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d. Within 12 milliseconds after receipt of the demand pulse, the
TDS computer sends a series of 26 clock pulses on the data clock 1ine to the
DTS. In coincidence with each clock pulse the TDS computer sends an

information bit on the outgoing data iine.

-~ AREdnn rvindddmm Ao memesmim Af 7T minmacsanamda aldain dha

L =Y niLer WGILIHS a miirnuin vl 7/ MICTUOELUIIUYD al Ler Lulie
twenty-sixth clock pulse in the first series of clocks, the TDS computer sends
a second series of 26 clock pulses to the DTS on the data clock 1ine. The
total of 52 clock pulses will occur within 500 microseconds.

f. In response to each clock pulse in the second series, the DTS

shall set a data bit on the incoming data Tine identical to the data received
from the TDS computer on the outgoing data Tine during the first series of
ciock puises.

g. e TDS compu will compare the data placed on the outgoing
data 1ine to the data received on the incoming data line, and if not
identical, send a pulse (recirculation fault pulse) on the outgoing data line

to the DTS no sooner than 7 microseconds nor later than
500 microseconds after the twenty-sixth clock pulse of the second series of
clocks. If a recirculation fault pulse is sent by the TDS computer to the

DTS, the DTS shaii indicate the occurrence of the recircuiation fauit and
terminate the current transmission by transmitting the appropriate stop code
in nlara Af +ha Aat+a The rnmn1o+n +vrancfar [+wn eavine nf 26 ~r1nrbe aarh and
i '.llu\.p‘. v Wi UV [ o LR A" S N IS I I Sy ) LSRN 2¢1 1Co vi —w “CIVLRAD cauaLIt Qi
a fault pulse if required) qhal] be completed within 1 millisecond.

se if i
h. If no recirculation fau1t occurs, the DTS shall check the
logical state of the control bits (Cq and C2), transmit the data if both

are a logical 1, or transmit a stop code if either is a logical 0. If the
control bits are a logical 1, the DTS shall at the appropriate time place a
demand pulse on the frame 11ne requesting the next frame of data.

i. The process described in d through h is repeated until the TDS
computer indicates that all the data has been transferred (either Ty or Cp
a logical Q) or a recirculation fault occurs.

J. The DTS shall terminate the current transmission with the
appropriate contro] codes (see 5.1.4.3.1). The amplitude of the interface
pu]ses between the TDS computer and the DTS shall be measured across a 100 ohm

load on the secondary winding of a terminating transformer.

30.5 Electrical characteristics. The electrical characteristics of the
interface petween tne 1DS computer and the DTS shali be as foiiows. The
amnlsdnda AF +haen ni1leae ehal1l ha masnciivad amrvAace a TNN TAaad Aan +ha canAanda e
cuupllbuuc Vi LIIC OT PUI)CJ 20 UCT HNITdoOUITU auivoo a 41vv rvau vIi LIIC STLviliuatr
winding of a terminating transformer. The amplitude of all pulses shall be

-6 V #1 V with respect to ground. In the absence of a pulse, this voltage
shall be 0 V ¥1 V with respect to ground. The width of pulses from the TD

S
computer to the DTS shall be 200 nanoseconds #50 nanoseconds. The width of
pulses from the DTS to the TDS computer shall be 600 nanoseconds
+100 nanoseconds. The cnaracter1st1cs of these puises shali be as specified in
r IGURES 24 and 25, respectively.
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40. TDS computer nontactical interface. The nontactical interface lines
between the TDS computer and DTS are shown in FIGURE 16 as side tone frame,
sidetone data, and sidetone clock. The nontactical interface signals are used
for test purposes. Transmitted data, when returned via the radio sidetone
circuit, shall be available at the sidetone data interface.

40.1 Sidetone interface requirements. The sidetone interface drivers
shali be open collector transistors with the capabiiity of sinking a minimum
of 20 mA. The sidetone interface timing requirements shall be as shown in
FIGURE 26.

40.1.1 Sidetone frame line. The presence of new sidetone data shall be
indicated by a pulse on the sidetone frame line from the DTS as shown in
FIGURE 26.

40.1.2 Sidetone data line. Sidetone data from the DTS shall be placed on
the sidetone data Tine in accordance with FIGURE 26.

40.1.3 Sidetone clock 1ine. Clock pulses generated by the TDS computer
will be placed on the sidetone clock 1ine as shown in FIGURE 26 when accepting
sidetone data from the DTS.

87



Downloaded from http://www.everyspec.com

MIL-STD-188-203-1A

*buLwey au03spLts  *92 N9I4

A G0+ 0 = 0 2Lboy
NGO+ G = T oLbol @A 924Nn0S
Bye ueyl Jaieaub  :aduepaduwll J3ALII3Y
AG'T 0 AG0- 0 2Lboy
A GG 01 A G e T otbol :S|8A3| PLOYS3UY} USALSIY
BO0T Ueyl $Sa| :oouepadwl 324n0S

H

I

§ 6 ela 0
’ 20 | 1o]oo {210
—h S !

_mw 22 | 12102

as

RN

1¥S

88




Downloaded from http://www.everyspec.com

MIL-STD-188-203-1A

w
NeJ

1 Uanm 1 vwa1n

I

PR



