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FOREWORD
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tions system technical standards, but later evolved into a document applicable to tactical

communications only (MIL-STD-188C).

2. The Defense Communications Agency (DCA) published DCA Circulars (DCAC) promulgating
standards and engmeermg criteria apphcable to the long haul Defense Communications System
(DCS) and to the technicai support of the National Military Command System (NMCS).
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now being published in MIL-STD-188 series of documents. Mllltary commumcanons system
technical standards are subdivided into common long haul/tactical standards (MIL-STD-188-100
series), tactical standards (MIL-STD-188-200 series), and long haul standards (MIL-STD-188-300

series).

4. This document contains technical standards and design objectives for digital and analog
terminal equipment employed in tactical communications systems.

i



Downloaded from http://www.everyspec.com

IDENTIFICATION OF
INTERNATIONAL STANDARDIZATION AGREEMENTS

Certain provisions of this document are the subject of international standardization agreements
AG 5045, and QSTAG 432). When a change n

WBIMVIAT JUVUVU Ty WJRIMYIAT JUVUUUy JAIRVIAT 1T a Lilaiigy no
C!l 1

(P AV o .V}
is pro nnsed whmh will affe(‘t or violate the interna-

= ores viil 4licel Of

tlonal meement concemed he preparing activity shall take appropriate reconciliation action

y <

through international standardization channels mcludmg departmental standardization offices,
if required.



Downloaded from http://www.everyspec.com

MIL-STD-188-260
1 February 1985

CONTENTS
Paragraph Page
Promulgation sheet S i
FOreword ..........oecnsissmmsmsssssssimsssssssssassssssssssssssnsss iii
Identification of International Standardization Agreements... iv
1. SCOPE 1
1.1 Purpose ........ 1
1.2 Apphcatlon 1
1.3 ODJECUIVES ..covvvvevrrrerrrssssssssssssssssssssssssssssssmsssmmmssssssstsssssssssss s 1
14 System standards and design objectives ... 2
2. REFERENCED DOCUMENTS 3
2.1 Issues of Documents 3
Federal Specifications 3
Military Specifications 3
Federal Standards 3
Federal Telecommunica 3
Federal Information 3
Military Standards (MIL STD) 3
Military Handbooks (MIL-HDBK) 4
Publications 4
International Publi catlom 4
Department of Defense Publications 4
2.2 Other PubliCatIONS ... ccceeeeeevcssssisen s ssssssssssssssssessesssssmsnsss 4
American National Standards Institute (ANSI) Standards...... 4
3. TERMS AND DEFINITIONS 6
3.1 DEfiNItIONS. .....ccomrmrrreeenerceereeseressssssssssissssssismnsesssssssssssssssssssssssssssssssssesssssess 6
3.2 Abbreviations and acronyms 6
4. GENERAL REQUIREMENTS ....ccoorrsssssnsssscnssssssssssss 7
4.1 Introduction... s 7
4.2 Common requirements for data terminal equipment (DTE)
and analog terminal equipment 7
4.2.1 Electromagnetic compatibility (EMC) characteristics............... 7
4.2.2 (,roundmg requirements 7
4.2.3 TEMPEST requirements 7
4.3 Requirements for DTE...enrccesssseneerenesssessessssssssssssses 7
43.1 Digital interface characteristics 7
43.1.1 Modulation rates and data signaling rates 7
43.1.2 Electrical characteristics of digital interface ..........cuucceeeecevvnens 8
43.1.3 Interchange and control circuits 8
43.1.4 Data signal connections 8
43.1.5 Input/output signal characteristics... 11
432 Logic and signal sense for binary signals 11
433 Codes for information interchange............ 12
43.3.1 NATO 7-bit code 12




MIL-STD-188-260
1 February 1985

Paragraph
4.3.3.2
4.3.4
435
4.3.6
4.3.7

4.3.7.1
43.7.2
4.3.7.3
4.4
4.4.1
4.5

N —

N === 0N R W -
R —

N —

Bowhwowioww WM
Nove R BWN -

NNNNNNNNNNNNNNNNDNATDNDNDNDNDN DN DN DN

>
ot

;oo
N
o
~wiv

Downloaded from http://www.everyspec.com

CONTENTS (Continued)

ABCA Armies’ 7-bit code
Clock equipment, control, and timing
External clock requirement..
Message formats for record traffic

Signal conditioning, diphase modulation, and conditioned

diphase modulation
Signal conditioning

Diphase modulation...

Conditioned diphase modulation ..
Requirements for analog terminal equipment

Terminal impedance..

Modems.....

DETAILED REQUIREMENTS.
Digital terminal equipment
Digital telephone
Loop signaling and supervision

Signaling codewords..

Signaling formats

Data signaling rates ...

Analog to digital (A-D)/digital to analog (D-A)

Ringer.

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

Sidetone......

Digit sidetone........
Conditioned diphase modulation ...
Keyboard arrangement..
Teletypewriter..

Distortion margin

Receiver.....

Transmitter .. .
Keyboard arrangement.......

Printer

NATO interoperability.....

Format....

Distortion margin

Printing media
Paper rolls.....

Fanfold forms........

Character positioning

Copy density

Paper tape punch and reader
Physical dimensions of perforated tape

Tape width..

Perforated tape code for information interchange..................

Tape reel....

vi

Page
12
12
12
12

12
13

.13

13
13

- 13
- 14

. 16

16

. 16

16
16

. 16

16
16
16

. 16

16
17
17
17
19
19
19
19
19
19

19
19
19
19
19
21
21
21
21
21
21




5.1.5.5

o
— et b
0 -3 O\

oo
DN =

=W N -

[
ot

G D G oo
N RO DN NI BN N RN 1t bt e e e

S W)

Gt n O
bo b0 b9 v bo b
;—aE—a;—a;—o:—u;—-\.
wwwobo ot

W N -

[l

o n o
> W N =

A
NISISISESECESESESES
DO t=d bt pd ot et rd ot

Downloaded from http /www. everyspec com

CONTENTS (Continued)

Page

Magnetic tape recorder and reader...... s 22
Cartridges and cassettes............. e eea et as s s 22
Tape width o, . - 22
Recorded magnetic tape for information interchange (800

D1y NRZI) oo siosss 22
Recorded magnetic tape for information interchange (1600

cpi, phase encoding) ... 22
Recorded magnetlc tape for information interchange (6250

cpl group- -coded recommg) .................................................................. 22
Digiial facsimile equxpmem 22
Keyboard display terminal (KDT) ... . 23
Card punch and reader ... 23
Physwal dimensions of punched CAEA e 23
Punched card code for information interchange............ccccc... 23
Optical character recognition equipment (OCRE) .......ccooceee 23
e Y OO OON coreeesmsssssessianas 23
Characier POSILOTHIIG . ceveeeresessmeesssssssssssmmssammiusssssssssssssssssssssssssssssssssssssssses 23
Copy density YAriationS. et 20
Message form........ JF— . . 23
Analog terminal eqmpment " " . 24
Analog telephone..........cccccccoe. 24
NATO interoperability .......ccomescieniesiisesssssessrssessssssssssses 24
Loop signaling and supervision ... 24
RINET oo 24
Impedance 24
Operation........... . 24
Local battery operation ... - 24
Common battery operation............ccccowvcuunee o . : 24
Common battery supervision.... . " . . 24
ngdown 51gnalmg .................................................................................... 24
Dial pulse signaling ... 25
DTMF signaling.......... : S 25
Transmit QIr€CHOMN ...ttt srssssssoteas 25
Output POWET 1EVel ... enscsssssrsmnssnnsnnens 25
Amplitude clipping level..........cccooccn. 25
Amplitude frequency response 25
Total harmonic diStortion........v.weeeees 25
INOESE .ot ss sttt R AR R s s 25
ReCEIVE dIT@CHION .ot sesssesesssansasas 27
SensHIVILY ..ooooooovvovvrvnmsesnisrsssessmessssescecee . 27
Amplitude clipping level........ocncccs 27
Amplitude frequency response....... . : 27
Total harmonic diStOrtion.........mrireriisissssssessisisiasssssscses 28
Sidetone.........coconn- . 28
Keyboard arrangementi. . s 28
Analog facsimile equipment ... . 28



MIL-STD-188-260
1 February 1985

Figure
1
2

(2,

Table
11

111
v
Vi

Appendix
A

Index

Downloaded from http://www.everyspec.com

FIGURES
Page
Example of block diagram of a data terminal subsystem.......... 9
Standard interface between a data terminal subsystem and a
data transmission SUbSYStem ... 10
Signal conditioning, diphase modulation, and conditioned
diphase MOdUIAtION. ... e 15
Telephone keyboard diagram..........crecineceresnnsssninnncnenes 20
Analog telephone................ S . S 26
TABLES
. Page
Logic and signal sense for binary signals ... 11
Bit patterns for digital signaling codewords..........cccccccccoconmmuunmnen 17
Digital Signaling................oooovvvcvvimmeriiimieiins s ssssssssssssssssssss——— 18
Distortion margin for Printers ... eererseesrssssussssssssssssssssseas 21
Dial pulse signaling........ - et e 25
DTMF signaling...........ccooeevvvvvvirnnnecns et s raeae 27
APPENDIXES
Page
Memorandum from the Under Secretary of Defense for
Research and Engineering............ummnnennesieenss 29
Abbreviations and aCronYmS ... 31
33

viii



Downloaded from http://www.everyspec.com

1. SCOPE

1.1 Purpose. This document promulgates mandatory system standards and optional design
objectives for digital and analog terminal equipment and subsystems to ensure interoperability
among terminal subsystems and between terminal subsystems and transmission subsystems that
are standardized in the MIL-STD-188 series. This document aiso promotes compatibility and
commonamy among tacucal termmal equlpmem located ina termmar subsystem. This document

3
(=¥

The technical parameters promulgated by this document represent, in general, minimum interop-
erability and performance characteristics. These parameters may be exceeded to satisfy specific
requirements. For example, codes other than the American Standard Code for Information
Interchange (ASCII) may be added to the minimum mandatory capability for ASCII, as stated in
note 2 of 4.3.3.

This document is not intended to serve as a stand-alone, comprehensive reference containing all
technical parameters and other details required for the design of new equipment and facilities or
the preparation of specifications. Therefore specification of characteristics such as environmen-
tal factors, size/weight limitations, connectors, cable assemblies, or power sources is outside the
scope of this document. Based on specific requirements, these parameters and other &esign details
must be caretully tailored in accordance with the policies of Department of Defense Directive

NN\ A10Nn and Qa - A__3_ A__1°__.°' _
(UOUU} 'l'.léU.él apecrucauons ana dolanaaras A puwuon.

Further, the establishment of technical parameters in this document is not intended to inhibit
advances in communications technology. Such advances are encouraged by including nonmanda-
tory design objectives which should be achieved, if economically “feasible. In addition, such
advances are facilitated by standardizing upper and lower limits rather than fixed parameter

values and by avoiding specification of technology.

tems, and systems Exrstmg communication facrlmes are not intended to be converted imme-
diately to comply with the standards contained in this document. However, new 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 reguliations.

When standards are selected from this document, ascertain that only those standards are chosen
which annlv to the particular tvne of equipment under consideration
which apply to the particular type of equipment under consideration.

Unless otherwise stated, performance parameters contained in this document do not apply to
operation in an electronic warfare environment.

1.3 Objectives. The main objectives of this document are: (1) to ensure interoperability of
tactical terminal equipment and to contribute towards interoperability of tactical subsystems and
systems consistent with military requirements; (2) to provide a degree of system performance
acceptable to a majority of users of tactical communications systems; and (3) to achieve the
necessary degree of interoperation, performance, and compatibility in the most economical way.
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These objectives will be accomplished by continuing efforts in the following areas:

a. Standardizing the characteristics of signals at various interface points between terminal
equipment and transmission facilities.

b. Estabhshmg echnical parameters of terminal e equipmen ther factors that govern
. L

PR TP OUIE ST RS RPN T .
ce characteristics with supsysiems ana sysiems in which t

O
:rg_

c. Defining technical parameters of terminal equipment without specifying the technology
that should be used to obtain the required performance.

An additionai ob]ectlve ot this document is to prevent promeratlon of equipment servmg the
same or similar funciion. The vancly of equipmem shall be the minimum necessary io cuccuvcny
support the missions of the tactical forces in accordance with DoDD 4630.5, Compatibility and

Commonality of Equipment for Tactical Command and Control, and Communications.

1.4 System standards and design objectives. The parameters and other requirements speci-
fied in this document are mandatory system standards (see Appendix A) if the word “‘shall” is
used in connection with the parameter value or requirement under consideration. Nonmandatory

[, P
uesxgn ODJCCUVCS are IIIGIL&ICO Dy paren lllCSCb al ieré ar |uaruucu pdl'd"lC[Cr vaiue

!Qc“n‘.l‘_l Arannantinn with tha narame atar valuia
AU U i CoONnNneciidn wiwg wne pPe rameier va.uce

definition of the terms “system standards’ and “‘design objective” see FED- TD 1037, Glossary
of Telecommunication Terms.
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2.1 Issues of Documents. The following documents of the issue in effect on date of invitation
for bids or request for proposal, form a part of this standard to the extent specified herein
Federal Specifications

G-C-116 Cards, Tabulating

UU-P-547 Paper, Teletypewriter, Roll

UU-T-120 Tape, Teietypewriter, Perforator
Military Specifications

MIL-P-40023 Paper, Teletypewriter, Continuous Fanfold

Federal Standards
Federal Telecommunications Standards (FED-STD)

FED-STD-1013 Telecommunications: Synchronous Signaiing Rates Between Data
Terminal Equipment and Data Circuit Terminating Equipment
Utilizing 4 kHz Circuits

FED.STD.1037 Glossary of Telecommunication Terms

Federal Information Processing Standards (FIPS)

FIPS PUB 1 Code for Information Interchange

FIPS PUB 2 Perforated Tape Code for Information interchange

FIPS PUB 3 Recorded Magnetic Tape for information Interchange (800 CF1,
NRZI)

FIPS PUB 13 Rectangular Holes in Twelve-row Punch Cards

FIPS PUR 14 Hollerith Punched Card Code

FIPS PUB 22 Synchronous Signaling Rates Between Data Terminal and Data
Communications Equipment

FIPS PUB 25 Recorded Magnetic Tape for Information Interchange (1600 CPI,
Phase Encoded)

FIPS PUB 26 One-Inch Perforated Paper Tape for Information Interchange

FIPS PUB 32 Character Sets for Optical Character Recognition (OCR)

FIPS PUB 50 Recorded Magnetic Tape for Information Interchange, 6250 CPI
(246 CPMM), Group Coded Recording

FIPS PUB 89 Optical Character Recognition (OCR) Character Positioning

FIPS PUB 90 Guideline for Optical Character Recognition (OCR) Print Quality

Military Standards (MIL-STD)

MIL-STD-188 Military Communication System Technical Standards

MIL-STD-188-100 Common Long Haul and Tactical Communications Standards

MIL-STD-188-110 Equipment Technical Design Standards for Common Long Haul/-
Tactical Data Modems

MIL-STD-188-114 Electrical Characteristics of Digital Interface Circuits

MIL-STD-188-124 Grounding, Bonding, and Shielding

MIL-STD-188-161 Design Standards for Common Long Haul Tactical Facsimile

Equipment

w

e —
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MIL-STD-188-200 System Design and Engineering Standards for Tactical Commun-
ications
MIL-STD-461 Electromagnetic Emission and Susceptibility Requirements for the
Control of Electromagnetic Interference
MIL-STD-462 Electromagnetic Interference Characteristics, Measurement of
MIL-STD-1280 Keyboard Arrangements
Miiitary Handbooks
MIL-HDBK.-232 Military Standardization Handbook, RED/BLACK Engineering-
Installation Guidelines (U)
MIL-HDBK-241 Design Guide for EMI Reduction in Power Supplies
MIL-HDBK-419 Grounding, Bonding, and Shielding for Electronics Equipments
and Facilities (Vol I and II)
Publications
international Publications
STANAG 5004 Military Characteristics for Field Telephone Sets
STANAG 5036 Parameters and Practices for the use of the NATO 7-bit code
STANAG 5045 Interoperability Characteristics for Teleprinters using the NATO
7-bit Code
QSTAG 432 Standards to Achieve Interoperability of ABCA Armies’ Data
Transmission Code
ACP 127 Lommumcanons Instructions, Tape Relay Procedures
ACP 127, Message Relay Procedures
NATQ Supp. 3
National Security Agency Publications
NACSEM 5201 TEMPEST Guidelines for Equipment/System Design (U)
NACSIM 5100 Compromising Emanations Laboratory Test Requirements, Elec-
tromagnetics (U)
NACSIM 5203 Guidelines for Facility Design and RED/BLACK Installation (U)
Department of Defense Publications
JANAP 128 Automatic Digital Network (AUTODIN) Operating Procedures

(Copies of specifications, standards, drawings, and publications required by contractors in
connection with specific procurement functions should be obtained from the procuring activity
or as directed by the contracting officer.)

2.2 Other publications. The following documents form a part of this standard to the extent
specified herein. Unless otherwise indicated, the issue in effect on date of invitation for bids or
request for proposal shall apply
American National Standards Institute (ANSI) Standards
ANSI X3.1 Synchronous Signaling Rates for Data Transmission
ANSI X3.2 Print Specifications for Tviagnetic Ink Character Recognition
ANSI X3.4 Code for Information Interchange
ANSI X3.6 Perforated Tape Code for Information Interchange
ANSI X3.17 Character Set for Optical Character Recognition (OCR-A)

r-N
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ANSI X3.18 One-Inch Perforated Paper Tape for Information Interchange
ANSI X3.21 Rectangular Holes in 12-row Punched Cards
ANSI X3.22 Recorded Magnetic Tape for Information Interchange (800 CP1,
NRZI)
ANSI X3.26 Hollerith Punched Card Code
ANSI X3.39 Recorded Magnetic Tape for information Interchange (1600 CPI,
Phase Encoded)
ANSI X3.49 Character Set for Optical Character “eccgz‘.i!ien
ANSI X3.54 Recorded Magnetic Tape for Information Interchange, 6250 CPI
(246 CPMM), Group Coded Recording
ANSI X3.93M Optical Character Rccogmtlon (OCR) Character Positioning
ANSI X3.99 Optical Character Recognition (OCR) Guidelines for OCR Print
Quality
(Copies of ANSI standards may be purchased from the American National Standards Institute,
1430 Broadway, New York, NY 10018.)
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3.1 Definitions. Definitions of terms used in this document shall comply with the current

edition of FED-STD-1037.

3.2 Abbreviations and acronyns. Abbreviations and acronyms used in this document are listed
in Appendix B.

A ANF S ATE4 ve sAppemw—— w—  —g T -
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4.1 Introduction. The configuration of terminal subsystems will vary widely, ranging from a
single telephone or teletypewriter to a very complex data terminal consisting of different types of
equipment for receiving, controlling, processing, displaying, and transmitting of data. It is not
intended that all possible configurations of terminal subsystems be covered in this document.
Instead, emphasis is placed on those parameters considered essential to ensure interoperation

otwenn farmina | P RN S S Lovctame amang ant tunag .
between terminal and transmission siipsysieims, among different types of clililk)llle“t 3

-

w a
terminal subsystem, and between users and the terminal equipment. An example of a data
terminal subsystem in the form of a block diagram is depicted in figure 1. Requirements for other
equipment that may be located in, and form part of, a data terminal subsystem are given in
subparagraph 5.4.3 of MIL-STD-188-200.

4.2 Common requirements for data terminal equipment (DTE) and analog terminal
equipment.

4.2.1 Electromagnetic compatibility (EMC) characteristics. Terminal equipment shall
comply with the applicable EMC requirements of the current edition of MIL-STD-461. Tech-
niques used for the measurement and determination of EMC characteristics shall comply with the
applicable requirements of the current edition of MIL-STD-462.

NOTE: MIL-HDBK-241 provides guidance for electromagnetic interference (E
equipment power supplies.

4.2.2 Grounding requirements. Terminal equipment shall comply with the applicable ground-
ing requirements of the current edition of MIL-STD-188-124

NOTE: MIL-HDBK-419, Grounding, Bonding, and Shielding for Electronic Equipments and
Facilities, provides additional information.

A TMEOMDEDOT . ___a. Too 1 . s L1l 1. ..al. sy~ ) Ll TL'AL
%40 1M LOL1 FEqUIrcments. i criminal Cquipinclit siidil COIipiy witll e appucavic i noivi-
PEST requirements of the current edition of the NACSIM 5100 series

NOTE: NACSEM 5201 provides design guidance; NACSIM 5203 and MIL-HDBK-232 provide

installation guidelines for compromising emanations.

4.3.1.1 Modulation rates and data signaling rates. The modulation rates (expressed in baud
(Bd)) and the data signaling rates (expressed in bits per second (b/s)) at the interfaces shown in
figure 2 shall be as listed below under items a through c. For transmission over nominal 3
kilohertz (kHz) and nominal 4 kHz voice frequency (VF) channels, only the rates specified under
items a and b shall apply.

b. 75 x2" Bd or b/s, up to and including 9600 Bd or b/s, where m is a positive integer 0,1, 2,
LT
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I I NN T 1 111 11T 1 11 7
C. l he moduiation rates and daia sngnanng rates BDOVC YOW) ba or D/ S sna I be 1OKkbd or kb/s,
or 32 kBd or kb/s.

NOTE 1: The rates in 4.3.1.1c are based on the formula 8000 x N (where N =2, 3,4 ...).

NOTE 2: Data signaling rates in b/s and modulation rates in Bd are the same if, and only if, all
pulses have equal duration, all pulses occupy the complete unit interval, and binary (rather than
m-ary) signaling is used.

NOTE 2. The modula
INVIL O, i€ MoGuia
t

channels comply wi

a. The rate of 50 Bd or b/s is a DoD standard but is not a Federal standard.

b. The rate of 7200 Bd or b/s is a preferred rate in the Federal standard but has not been
adopted as a DoD standard.

FIPS PUB 22-1 has also been identified as FED-STD-1013. Both Federal standards have adopted
ANSI X3.1-1976 (a revision of ANSI X3.1-1968). ANSI X3.1-1976 specifies a series of signaling
rates based on the formula 600 x N with a subset of preferred standard rates

NOTE 4: It is not intended that new equipment must have the capability to operate with all
moduiation rates and data signaling rates specified in 4.3.1.1. Only those rates listed in 4.3.1.1
shouid be selecied thai are necessary io meei ihe operaiionai requiremenis of the equipment
under development.

NOTE 5: The series of 25 x 2™ contained in older MIL-STD-188 documents has been deleted.

4.3.1.2 Electrical characteristics of digital interface. The electrical characteristics for binary
slgnals (data, clock, alarm, and control) at the standard interfaces (see flgures 1 and 2) shall

oo T

compliy with the appiicable requirements of the current edition of MiL-STD-188-114.

NOTE 1: In addition to the mandatory requirements of 4.3.1.2, any additional digita! interface
characteristics that are needed to satisfy specific requirements may be incorporated in the design
of new equipment, subsystems, and systems

NOTE 2: The low-level digital interfaces (balanced and unbalanced configurations) contained in
subparagraph 4.3.1.3 of I S'T‘D 188-100 have been superseded by MIL-STD-188-114.

I : The high interface used in som ting faci S nonstana 110rma-
tion about the high-level digital interface can be found in subparagraph 4.3.1.4 of MIL-STD-
188-100

4.3.1.3 Interchange and control circuits. Under consideration

NOTE: MIL-STD-188-114 is being updated and will include this information.

4.3.1.4 Daia signal connections. The connection for the exchange of information between a
DTE or a terminal subsystem and a transmission subsystem shall be by serial transfer of bitsin a
single data channel

-]
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DATA DATA TRANSMISSION CIRCUIT

,,,,,,,,,,,,,,,,,,, IRCUI — DATA
TERMINAL | (DIGITAL OR QUASI-ANALOG SIGNALS) i TERMINAL
|
|

I
| TRANSMISSION
DTE* A DCE* . DCE* - DTE*
} CHANNEL"* i
' '
v v
STANDARD INTERFACE STANDARD INTERFACE
(DIGITAL OR (DIGITAL OR
QUASI-ANALOG) QUASI-ANALOG)
A. Block diagram of multichannel circuit.
v %
| |
DATA n RADIO RADIO X DATA
SOURCE* T | EQUIPMENT* EQUIPMENT* [ | SINK®
l |
| J v
STANDARD INTERFACE STANDARD INTERFACE
(DIGITAL OR (DIGITAL OR
QUASI-ANALOG) QUASI-ANALOG)
B. Block diagram of single channel radio circuit.

* MAY INCLUDE DATA ADAPTERS, MODEMS,
ERROR CONTROL DEVICES, CONTROL UNITS,
AND OTHER EQUIPMENT AS REQUIRED.

** MAY INCLUDE NODES AND MULTICHANNEL
TRANSMISSION FACILITIES.

FIGURE 2. Standard interface between a data terminal subsystem and a data transmission
subsysiem.
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NOTE 2: Parallel data lines may be used to connect equipment within a terminal subsystem. The
information transfer in this parallel connection is parallel-by-bit, serial-by-character.

A21C ¥ __.__a/f_ a2 -2 0 b na_foaln. Tolace bl ... abn ArerrimEmamé anniwanas o a
4.3.1.0 1mput/ouiput sig CAATRCIETIBUICS. 1&1egrapn a 1d data equipment sources shall
deliver, and sinks shall accept, unit interval signals.

4.3.2 Logic and signal sense for binary signals. For information interchange between and
among communications terminals and associated equipment, the logic and signal sense for binary
data and timing signals shall comply with the applicable requirements stated in table I. The signal
voltage with respect to signal ground shall be negatlve to represent the sngmﬁcant condition of
Mark, and positive to represent the significant condition of Space. For recording binary informa-
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NOTE: In MIL-STD-188-114, the significant conditions of Mark and Space for telegraphy and
data transmission and for timing have been changed from Mark represented by a positive voitage
(posmve Mark) and Space represented by a negative voltage (negative Space) as stated in
“““““ h 4. of MIL-STD-188- lm, to ﬁﬁ"tivc IVi&TK 8Nna Puai{i've Space. Existi
re not intended to be con ti

conditions unless a major facility modification or

could be accommodated during that work. However, a provision for negative and positive Mark
must be accommodated in the acquisition of new equipment. This guidance is only intended to
mean that new equipment or facilities will be purchased with the positive and negative Mark
capability. The facilities engineering or operating agency will be expected to make the changeover
to negative Mark on a case-by-case basis, subject to operational and fiscal constraints.

TABLE I. Logic and signal sense for binary signals.

APPLICATION CONDITION
Voltage to signal ground Negative (—) Positive (+)
Conventional term Mark Space
Binary digit value One (1) Zero (0)
Timing signal state Off On
FSK signai state Lower frequency Higher frequency
Neutral system current On Off
Tone, single-frequency AM system On Off
Tone, dual-frequency AM system Lower frequency Higher frequency
1 J J 3 J (=28 1 7
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4.3.3 Codes for information interchange. The code for information interchange shall be the
USA Standard Code for Information interchange (USASCII or ASC‘H) in accordance with the

current edition of FIPS PUB 1 and sunparagraph 5.3.7 of MIL-STD-1

NOTE 1: FIPS PUB 1.1

IR AV ~

[
I
-

NOTE 2: The requirements of 4.3.3 are intended to mean that all character-conscious equipment
for the interchange of common user information, such as teleprinters, must have the capability to
use the basic ASCII character set, or one or more of the ASCII subsets. In addition to the ASCII
capabiiities character conscious data equipment may also have the capability to use any other

l"‘l 1 AY_ 1 1 s ZYM AN AT [y W of
.

4.3.3.1 NATO 7-bit code. The interchange of coded character-oriented information among
information processing systems, communications systems, and associated equipment within
NATO military and civil organizations shall comply with applicable requirements of the current

edition of STANAG 5036.

4.3.3.2 ABCA Armies’ 7-bit code. The interchange of coded character-oriented information
among information processing systems, communications systems, and associated equipment
within the ABCA armies shall comply with the applicable requirements of the current edition of
QSTAG 432.

4.3.4 Clock equipment, control, and timing. Clock equipment, control, and timing for DTE
shall comply with the applicable requirements of subparagraph 5.3.6 of MIL-STD-188-200.

4.3.5 External clock requirement. All digital equipment, such as a DTE, requiring stable
timing or precise character intervali controi shaii have provisions for operating from an external

—~ e S A

r
LIOCK ln RCLOYUBHLC Wlll’l ll’lC appuuum: requiremenis Ul sunparagrapn Z) D U I. o1 lVllL DIU'
188.

PRO_O L FAVIVN

4.3.6 Message formats for record traffic. Data terminals which interoperate with U.S. tactical
automatic message switches shall comply with the applicable operating procedures specified in
the current edition of ACP 127. Tactical terminals that have an interface requirement with NATO
shall comply with the current edition of ACP 127, NATO Supplement 3. Tactical terminals that
have an interface requirement with AUTODIN shall comply with the current edition of JANAP
190

140.

4.3.7 Signal conditioning, diphase modulation, and conditioned diphase modulation.
Signal condmomng and dlphase modulation are two independent means of processing a serial
binary digital signal to facilitate data transmission over wire, cable, or radio links. Data terminal
subsysteins employing binary digital signals with conditioning or diphase modulation, or both,

shall comply with the applicabie requirements of 4.3.7.1 through 4.3.7.3.
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the followmz rules in accordance with part D of figure 3 The suszlcant condltlon of Space (0) is
transmitted by repeating the same level as in the 1mmedlately precedmg unit interval (regardless
of which level exists in the preceding unit interval). The significant condition of Mark (1) is
transmitted by reversing the level at the beginning of the unit interval from the level in the
immediately preceding unit interval (regardless of which level exists in the preceding unit
interval).

NOTE: The rules used for conditioning of }nnarv data signals are known as different

The rules used for conditionin of binar data signals are k as di ntial coding

tial ng
where bits are transmitted in terms of “‘changes” and no changes’ rather than amplitude levels.
A conditioned signal allows correct bit recovery at the data sink regardless of any polarity
reversals that may occur in associated transmission links, such as radio links.

mpht
of

4.3.7.2 Diphase moduiation. Diphase moduiation of binary data signais shali be accompiished
by using the following rules in accordance with part E of flgure 3. The sngmfxcant condition of
t

momittad Ru o laval changa feam nasativae to naogit:

iSmiitiea vyailcvel t,uausc 11UIll [ogat t 'l

i

‘v
ignificant condition of Mark (1) is transmitted
in

nenatlve levels at the middle of the unit mterval resulting
reference to the phase of the significant condition of Space ).

Sa LS
vel chan
shift

NOTE 1: The purpose of diphase modulation is to eliminate the direct current (dc) component in

the lrequency spectrum of a baseband data sngnal and to enhance the recovery of timing from the

daia sngnal by ensurmg that every unit interval has at least one signal transition (in the middle o

"'5

NOTE 2: The waveform shown in part E of figure 3 is also known as Manchester II data code, or
double current cable code.

4.3.7.3 Conditioned diphase modulation. Conditioned diphase modulation of binary data

sngnals shall be accomp lished by using the tollowmg ruies in accordance with part Fof tlgure 3.
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exists in the preceding unit interval.

NOTE 1: Conditioned diphase modulation may be accomplished, as shown in figure 3, by diphase
modulation of a conditioned binary baseband signal in accordance with the rules givenin 4.3.7.1

NOTE 2: If a conditioned diphase modulated signal is demodulated by comparing the signal

phases in two adjacent unit intervals, there is a one- blt error extension mherent in thns demodula-
tion process.

4.4 Requirements for analog
4.4.1 Terminal impedanc
balanced to groun

ths over the frequ
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1.5 Modems. Modems shall comply with the applicable requirements of the current edition of
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5. DETAILED REQUIREMENTS
5.1 Digital terminal equipment.

5.1.1 Digital telephone. The digital telephone is a 4-wire telephone set that transmits and
receives digitized voice and loop signaling information. The digital telephone shall comply with
the applicable requirements of 4.2 and 4.3 and the detailed requirements of 5.1.1.1 through
5.1.1.8.

5.1.1.1 Loop signaling and supervision.

5.1.1.1.1 Signaling codewords. All digital loop signaling sequences shall employ 8-bit cyclically
permutable codewords. The bit patterns for the 8-bit codewords shall be as shown in table II. The
codeword and transmission requirements for each signaling statement shall be as shown in table
III. Transmission of the codewords shall be bit serial, reading from left to right.

NOTE: The digital telephone is a sequential device whose phases determine the transmission and
reception of digitized voice and signaling. The digital telephone phases are: Idle (On-hook), Seize,
Dial, Synchronization (Sync), Traffic, Release, and Answer.

5.1.1.1.2 Signaling formats. The formats employed for the transmission of digital loop-signaling
information shall be in 8-bit codewords transmitted continuously until acknowledged or timed

out, with the exception of the LOCKIN ACK and RELEASE ACK which shall be 8-bit codewords

transmitted a minimum of 256 times and a maximum number of times not to exceed one second.
5.1.1.2 Data signaling rates. Data signaling rates shall be 16 kb/s or 32 kb/s.

5.1.1.3 Analog to digital (A-D)/digital to analog (D-A). A-D/D-A conversion shall be
continuously variable slope delta (CVSD) modulation.

NOTE: MIL-STD-188-113 is being developed and will include CVSD characteristics.

5.1.1.4 Ringer. Digital telephones shall include a ringer which produces an audible tone when an
incoming RING VOICE codeword is detected.

NOTE: Technical parameters and other details of the ringer are not standardized and will be
provided by applicable equipment specifications.

5.1.1.5 Sidetone. Sidetone coupling within the digital telephone shall be provided. A sound
pressure of 28 pascals from a source with a frequency of 1000 Hz, £25 Hz, into the transmitter
shall produce a sound pressure of 6 pascals from the receiver in conjunction with a 6 cubic
centimeter (cm®) coupler. The coupling loss should be approximately 16 dB. The coupling loss
value is not critical, but should not be so low as to cause singing nor so high as to be ineffective.

5.1.1.6 Digit sidetone. Sidetone shall be audible in the handset receiver whenever the codeword
representing a depressed keyboard button is being transmitted.

NOTE: Technical parameters and other details of the sidetone are not standardized and will be
provided by applicable equipment specifications.

16
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TABLE II. Bit patterns for digital signaling codewords.
CODEWORD BIT PATTERN FOR CODEWORD

1 1111 1111
2‘

3 1111 1100
4 i1il 1010
5 1111 0110
6 1110 1110
7-13*

14 1111 0000
15 1110 1000
16 1110 0100
17 1110 0010
18 1100 1100
19 1101 1000
20 1101 0010
2] 1101 0100
22 1100 1010
23 1010 1010
24-30*

31 1000 1000
32 1001 0000
33 1010 0000
34 1100 0000
35*

36 0000 0000

* Bit pattern is undefined

5.1.1.8 Keyboard arrangement. Digital telephones shall have a 16-button keyboard with the
keys arranged and colored as shown in fxgure4 The keys shall be: 1, 2, 3, 4,5, 6 7,8,9,0, FO
(Flash Override), F (Flash), I (Immediate), P (Priority), C (Conference request/end of dialing),

and R (Reserved for future use).

5.1.3; paper tape r
reamrements of 5 1 4- and maznetlc medla requnremem of 5.1.5. These standard ply to all
teletypewnters regardless of whether the lmplementatlon 1s to mechanical, electromechamcal or

electronic teletypewriters.

-3
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TABLE III. Digital signaiing.

Function Codeword | Phase Change® Digital Telephone
From To Receives Transmits

Keys (para. 5.1.1.8)

1 14 Dial Dial X
2 16 Dial Dial X
3 3 Dial Dial X
4 15 Dial Dial x
5 34 Diai Dial x
6 22 Dial Dial X
7 6 Dial Dial X
8 19 Dial Dial X
9 32 Dial Dial X
0 33 Dial Dial X
FO 21 Dial Dial x
F 18 Dial Dial X
I 20 Dial Dial x
P i7 Diai Dhal x
C 31 Traffic Dial x
R 5 Traffic Traffic x
ONES 1 * *e x

CUE 3 Any Seize x

RELEASE 4 Any Seize x
SEIZE 5 Idle Seize x
RATE CHANGE 15 Sync/Idle | Sync x

RATE CHANGE ACK 17 Syne Sync X
FORCE CLEAR 19 Any Release x

RING VOICE 20 Idle Idle x

RING ACK 21 Idle Idle x
DIAL 21 Seize Dial X
RELEASE ACK 22 Release Idle x

RING TRIP 22 Idle Answer x
IDLE (ON-HOOK) 23 hhhd g x
INTERDIGIT 23 Dial Dial x
GO-TO-PLAINTEXT 34 Sync/Idle | Sync X

LOCKIN 36 Sync Sync x
LOCKIN ACK 36 Sync Traffic X x

* See NOTE, 5.1.1.1.1.
** ONES may be received by the digital telephone during the Synchronization and Release
phases. The digital telephone is not required to detect codeword 1.
*** The digital telephone is not required to detect IDLE.

18
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5.1.2.1 Distortion margin.

5.1.2.1.1 Receiver. leletypewnter receivers shall detect and print characters correctly with the
n i

........ A s L ok _- ac abhmrn o
I'ULCIVCU Slgllﬂl naving a maximum ulSlUl' 1011 a8 5110wl

5.1.2.1.2 Transmitter. Electromechanical teletypewriter transmitters shall transmit characters
whose total distortion, due to any combination of causes (including bias, fortuitous, cyclic, or
characteristic), does not exceed +3 per cent of the unit interval. Electronic teletypewriter
transmitters shall transmit characters whose total distortion, due to any combination of causes
(including bias, fortuitous, cyclic, or characteristic), does not exceed 11 per cent of the unit
interval.

51929 Kevhonard arrancemant avhoard arrangements chall camnlv with the annlicable
[ 1% 3 -.-.- 2l £ —-.—-ev-..-:.... ALYyDoarc arrangements siian comp:y witll 1€ appiicads
requirements of the current edition of MIL-STD-1280

5.1.3 Printer. Printers include character, line, and page printers. Printers shall comply with the
applicable requirements of 4.2 and 4.3 and the detailed requirements of 5.1.3.1 through 5.1.3.6.

£ 7 O 1 MI AFEWL * - _ _ L eRe. ﬁ AT A TV 1

2.1.9.1 INA1 lnleroperln L) ‘y. ro l teroperammy among INA1U membper nauons, pnnters
ahallha ncmabhla Afanmmmlainne crith tha cenbinabhl, vaniiivcana 2o nftha ntsmea nt aditinn aAfSTANAC
Jiiall Yo bupuuu: Ut LU llyl’l ‘6 Il LI IIP RICaICT I CLIUII CTHITL l SVULIL LHIT LUulICiIt cuiuvii vi Jinivwng
5045

[
?

5.1.3.2 Format. Printers used for narrative traffic shall print at least 80 characters per line.
Printers shall provide end-of-line sensing with automatic line feed and carriage return. As a design
objective, printers should print 10 characters per inch (cpi) (approximately 4 characters per cm)
horizontally, and 6 lines per inch (approximately 2.4 lines per cm) vertically.

S§122AMMat nctine manain Deintars chall datant and neint charantares carrectly with tha racaivad
Vel J.J BFADVUL LAV Il_l'alll. 4 FILILTL O Jdi114all uvicutl ailu 111l LilAIauLilUiIiOdo vuII Tl YVillil Lmav iovLvuivou
signal having a maximum distortion as shown in tahle IV

5.1.3.4 Printing media. Printers shall operate with rolled paper or fanfold paper, or both, in

accordance with the applicable requirements of 5.1.3.4.1 and 5.1.3.4.2.

5.1.3.4.1 Paper roils. Paper roils used with friction-feed operano n shall be 8.5 inches (215.9
mm) wide and the roll shall have a diameter of nominally 5 inches (127 mm) in accordance with
the current edition of Federal Specifications UU-P-547.

5.1.3.4.2 Fanfold forms. Fanfold forms used with sprocket-feed operation shall be 8.5 inches
(215.9 mm) wide in accordance with the current edition of MIL-P-40023.

5.1.3.5 Font. Printers shall be capable of printing optical character recognition (OCR) font B.
The shape and dimensions of the characters shall comply with the applicable requirements of the
_______ s oA CETDC DITD 20
CUrrent cuinon VI rirovo rup g4,

NOTE 1: FIPS PUB 32-1 has adopted, in whole or in part, ANSI X3.2-1970(R1976), ANSI

X3.17-1981, and ANSI X3.49- 19’75(R1982)

NOTE 2: The use of OCR font B is to facilitate the interoperability between an optical character
recognition equipment (OCRE) and a printer.
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TABLE IV. Distortion margin for printers.

Parameters Maximum distortion
of input signals
. r O
(in per cent)
Mark Space
Electronic Printers:
Bias distortion 49 49
Cyclic distortion 245 24.5
Fortuitous distortion 49 49
Electromechanical Printers:
Bias distortion 45 45
Cyclic distortion 22.5 22.5
T . . ) b PN S AC AL
rorrtultous aistworiuon s 29 ] 'J

5.1.3.6 Character positioning. Character positioning shall comply with the applicable require-
ments of the current edition of FIPS PUB 89.

NOTE: FIPS PUB 89 has adopted ANSI X3.93M-1981.

5.1.3.7 Copy density. Print density shall comply with the applicable requirements of the current
on of FIPS PIJR 00

euluuu 1fir Sy vl Ju.

NOTE: FIPS PUB 90 has adopted ANSI X3.99-1983.

5.1.4 Paper tape punch and reader. Paper tape punches and readers shall comply with the
applicable requirements of 4.2 and 4.3 and the detailed requirements of 5.1.4.1 through 5.1.4.4.

C 141 Dhacianl A2 oy % ad tana
«Ll.7.1 K ayBsiCan ulll“:llululls ul Pcl ioratea

location of the perforations used for recording information, shall comply with the applicable
requirements of the current edition of FIPS PUB 26.

nhwoinal r‘;mnnel ans
19y

Tha innsluding ciza and
wRmprT,. j $ 115 l.ul]:uunl ULV IIoIV: MIVIUULIIE JILU Giiu

NOTE: FIPS PUB 26 has adopted ANSI X3.18-1967.

5.1.4.2 Tape width. Paper tape punches and readers shall operate with 1 inch (25.4 mm) wide

noanar fnan,

paper ape.

NOTE: Federal Specifications UU-T-120 contains the physical dimensions of 11/16 inch (17.5
mm) and 7/8 inch (22.2 mm) wide perforated tape, which is still used with older equipment.

.4.3 Perforated tape code for information interchange Paper tape punches and readers
shali operate with the perforated tape code in accordance with the applicable requirements of ihe
e

- ,I inm ~f RTDQ DIYD 2.
WONoL rin o

NOTE: FIPS PUB 2 has adopted ANSI X3.6-1965(R1973).
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5.1.4.4 Tape reel. Paper tape punches and readers shall accept tape reels with a diameter up to
10.5 inches (267 mm).

5.1.5 Magnetic tape recorder and reader. Magnetic tape recorders and readers shall comply
with the applicabie requirementis of 4.2 and 4.3 and the deiaiied requiremenis of 5.1.5.2 through
5.1.5.5.

5.1.5.1 Cartridges and cassettes. Under consideration.

5.1.5.2 Tape width. Magnetic tape recorders and readers shall operate with 0.5 inch (12.7 mm)
wide tape.

1 E DM icdad bl bz Frim o fnreeen8lnee tontnmalaman SO A NDZIN Lo onoas
J.1l.J.0 ICCUTUCTU Hia, 1T W}l AUK L1IRRUKEE SR LERBRTI UL usc ‘uw bl’l -l‘lwl’o rull Cl’l T3
enting t the ASCII on Q. traclf 0.5inch (12.7 mm \ wide magnetic tape at the ref'o.rdmg density of

NOTE 1: FIPS PUB 3-1 has adopted with one exception, ANSI X3.22-1973. The exception
specified in FIPS PUB 3-1 changes the text of paragraph 5.4.3 of ANSI X3.22-1973 to read as
follows: “Bit Z shall be zero or treated as a bit of higher order than the ASCII bits.”

NOTE 2: The exception specified in the FIPS is interpreted to mean that bit Z will be a zero when
recording the ASCII characters but may be other than zero when recording dense numeric,
binary, or extended ASCII code representations.
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recording characteristics and the data format shall comply with the applicable requirements of

FIPS PUB 25.

rpnnrt{lng Apneltv ﬂf nnmlnn"v ]6{“ 0"

NOTE: FIPS PUB 25 has adopted, with one exception, ANSI X3.39-1973. The exception specified
in FiPS PUB 25 changes the text of paragraph 5.4.3 of ANSI X3.39-1973 to read as foiiows: “Bit Z
shall be zero or treated as a bit of higher order than ASCII bits.”” See NOTE 2 of 5.1.5.3 for an

|n0prnrp'n\hnn of thic excention
ROTPICanen U waiis CRUCPLUI.

5.1.5.5 Recorded magnetic tape for information interchange (6250 cpi, group-coded
recording). For representing the ASCII on 9-track 0.5 inch (12.7 mm) wide magnetic tape at the
recording density of nominally 6250 cpi (approximately 246 cpmm) using NRZI with group-coded
recording, the recording characteristics and data format shail compiy with the applicable
requirementis of FIPS PUB 50.

NOTE: FIPS PUB 50 has adopted, with one exception, ANSI X3.54-1976. The exception specified
in FIPS PUB 50 changes the text of paragraph 5.4.4 of ANSI X3.54-1976 to read as follows: “'Bit Z
shall be zero or treated as a bit of higher order than the ASCII bits.” See NOTE 2 of 5.1.5.3 for an

interpretation of this exception.

-1.6 Digital facsimile equipment. Digital facsimile equipment shall comply with the applica-
e requi he curren ¢ edition of MIL STD.188.161

.
Lc l/ullclll CUILivil Ul V11 L, 1771001Vl
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5.1.7 Keyboard display terminal (KDT). KDT may be used for sending, receiving, composing,
editing, dlsplaymg, storing, and monitoring message traffic. Information in the form of alphanu-

meric or graphic characters may be manually entered into the internal memory of the KDT from
the keyboard, displayed for editing purposes, stored in an optional auxilliary storage device, and
then transmitted over a data communication channel at specified modulation or data signaling

..... YNT_L_ .1 _ ‘.l PPy M A mareriimnmaanda ~ an avrhane
rates. KUJ1 snall compiy witn the pp}wablc requiremerits of4.2and 4.3. Kc]buald arrangements
shall comply with the applicable requirements of the current edition of MIL-STD-1280.

5.1.8 Card punch and reader. Card punches and readers shall comply with the applicable
requirements of 4.2 and 4.3 and the detailed requirements of 5.1.8.1 and 5.1.8.2.

[N P al [P U, r L ...... - e sdaval Qranifinatinn
1y Wllﬂ e appuumlc rcqunrcmeul: Ol tne current Udltluu Uf chctul upculfu,auuu

o P
G-C-116. The size and location of the perforations used for recording information shall comply
with the applicable requirements of the current edition of FIPS PUB 13.

NOTE: FIPS PUB 13 has adopted ANSI X3.21-1967.

5.1.8.2 Punched card code for information interchange. Card punche nd readers shall

- B I S P PRy S maerzimacas o cenfsthao niimnnan
operate with the punched card code in accordance with the applicable requirements of the current

edition of FIPS P1/B 14

eal llU i WA 1T,

NOTE: FIPS PUB 14-1 has adopted ANSI X3.26-1980.

5.1.9 Optical character recognition equipment (OCRE). OCRE shall comply with the

3 e v o~ s

applicable requirements of 4.2 and 4.3 and the detailed requirements of 5.1.9.1 through 5.1.9.4.

9.1 Font. OCRE shall be capable of operating with OCR font B. The shape and dimensions of
a e

b racters shall comply with the applicable requirem ts of the current edition of FIPS PUB

180 e ap alie 1 arfciit cua

NOTE: FIPS PUB 32-1 has adopted, in whole or in part, ANSI X3.2-1970(R1976), ANSI
X3.17-1981, and ANSI X3.49-1975(R1982).

1
1.

me
197 §

NOTE: FIPS PUB 89 has adopted ANSI X3.93M-1981.

5.19.3 Copy density variations. Scanners shall automaticaiiy compensate e for ariation nco
background and print refiection densities in accordance with the applicable requirements of ¢

current edition of FIPS PUB 90.

Py
th

(‘I»

NOTE: FIPS PUB 90 has adopted ANSI X3.99-1983.

5.1.9.4 Message form. For narrative traffic, the OCRE shall accept the current edition of DoD
Joint Message Form DD 173 (OCR).

2
Q

TE. Tha naw o
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5.2.1 Analog telephone. Analog telephones may be 2-wire or 4-wire telephones and shall comply
with the applicable requirements of 4.2 and 4.4, and the detailed requirements of 5.2.1.1 through
5.2.1.6.

5.2.1.1 NATO interoperability. For meroperablllty among NATO member nations, analog
telephones shall comply with the applicable requirements of the current edition of STANAG
5004.

NOTE: Standards contained in this document comply with STANAG 5004.

5.2.1.2 Loop signaling and supervision.

5.2.1.2.1.1 Impedance. Impedance of ringers shall be not less than 6000 chms measured at 20 Hz
and 35 Vrms. The inductance of the ringer shall be not less than 15 henries (H) at 2 Vrms and 900
Hz.

5.2.1.2.1.2 Operation. For 2-wire telephones, ringers shall operate with a received ringdown
signal level between 15 Vrms and 110 Vrms and a frequency of 20 Hz, 5 Hz. For 4-wire
telephones, ringers shall operate with a received ring point-to-point (see table VI) signal level
between —2 dBm and —24 dBm and a frequency of 570 Hz, :t2 per cent.

5.2.1.2.2 Local battery operation. For the local battery mode of operation, the battery supply-
ing microphone power shall be integral to the telephone set. Signaling to the other end of the loop
i ne) shall be achieved by a ringdown signaling generator integral to

1
no
down signal shall comply with the parameters of 5.2.1.2.5.

5.2.1.2.3 Common battery operation. For the common battery mode of operation, the battery
supplying microphone power shall be provided by the switchboard over the loop. Signaling to the
switchboard shall be achieved by dc closure.

n
N
fa—
o
B
@)

ommon battery supervnsnon. For the common battery supervision mode of opera-
Y PN

Alnn AAAAA Sy M

ttary cuinnlving minranhana nawar chall hao ina o...-_..l ione setl. Jlslldlllls to

a‘lcl.y DUPPIJ llls il UlJllUllC PU wcl alldll e 11 lel al l
board shall be achieved hv de closure
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5.2.1.2.5 Ringdown signaling. Ringdown signaling generators shall deliver a ringdown signal
with a frequency of 20 Hz, +5 Hz, and a level of not less than 35 Vrms into a resistive load of 1500
ohms, 110 per cent. The open circuit voltage of the ringdown signaling generator shall not exceed
60 Vrms. Ringers shall operate with a received ringdown signal level in accordance with

S91919
[S 2P0 SV PPN

NOTE: Interoperability with older ringdown signaling equipment still in the inventory r requires
an upper limit of 110 Vrms of the received sngnal level.

24
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5.2.1.2.6 Dial pulse signaling. Two categories of dial pulsing are recognized: low speed (for

step-by-step systems), and high speed (for common control systems; e.g., crossbar systems) Dial
pulse sngnalmg shall comply with the applicable requirements of table V.

5.2.1.2.7 DTMF signnlmg Dial tone multxlrequency (D’ lMl') signaling shail comply with the
applncable requirements of tabie V1. Tolerance of ail frequencies shall be 1.3 per cent, with the
exception of RING POINT-TG-POINT which shall be 2.0 per cent.

93]
Jed
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5.2.1.3.1 Output power level. An acoustical signal with a frequency of 1000 Hz, 225 Hz, and a
sound pressure of 28 pascals at the transducer (points B, figure 5) shall produce a level of —6
dBm, 12 dB, into a 600 ohm load measured at the output of the telephone set (points B’, figure 5).

E01 20 A _ 1 _d, 1t lawa ey inn

5.2.1.3.2 Amplitude clipping level. Amplitude clipping shall not occur below an cutputlevel of
A

+3 dBm, as measured at point B’ of figure 5

5.2.1.3.3 Amplitude frequency response. An acoustical signal of equal sound pressure and a
frequency between 300 Hz and 3400 Hz at the transducer (points B, figure 5) shall produce an
electrical signal, referenced to 1000 Hz and measured at the telephone output (pomts B’, figure

R W F. VN AL AL o

5), within the limits of 14 dB between 500 Hz and 1500 Hz and within the limits of =0 dB between

ann ¥y enn 1Y and 2ANN LT

300 Hz and 500 Hz and between 1500 Hz and 3400 Haz.

5.2.1.3.4 Total harmonic distortion. The total ha:momc distortion of an analog telephone in
the transmit direction shall be less than 5 per ce roduced by an acoustical sngnal with a

frequency between 300 Hz and 3400 Hz (at points B gure 5) and measured as an electrical signal
with a level of 0 dBm (at points B’, figure 5).

4__>.A amss e orTma

TABLE V. Dial Pulse Signaling

Low Speed High Speed
Break period: 60 to 67 60 1o 67
(per cent of combined make
and break period)
Speed 9.5 to 10.5 17 10 19
(pulses per second)
Minimum interdigital period: 570 to 630 285 to 315
(milliseconds) '
‘lllllllw\aulluﬂ’
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FIGURE 5. Analog telephone.
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TABLE VI. DTMF Signaling.
Single Tone
Function Freq. (Hz) Level (dBm) Duration Remarks
Keys
i 97/1209 —T7+2 Subscriber
conirolled
2 697/1336 —712 ”
3 697/1477 —-7+2 ”
4 770/1209 —7+2 ”
5 770/1336 —7+2 ”
6 770/1477 —742 ”
7 852/1209 —712 ”
8 852/1336 —7x2 ”
9 852/1477 —742 ”
0 941/1336 —7+2 ”
FO 697/1633 —712 ”
F 770/1633 —712 ”
I 852/1633 —T7+2 ”
P 941/1633 —T7+2 i
C 941/1477 —T7x2 ”
R 941/1209 —71+2 ”
SEIZE 2250 —412 250 ms to 1.5 s|Cutoff by SEIZE
ACK
RING TRIP
TONE 2250 —412 250 ms to 2.0 s|Cutoff by RING
TRIP TRIP
RELEASE 2600 —432 Continuous up
to 3.0 s
RING POINT-
TO-POINT 570 —442 20 s +1 s
5.2.1.4 Receive direciion

5.2.1.4.1 Sensitivity. An electrical signal with a frequency of 1000 Hz, +25 Hz, and a level of —32

dBm at the input to the telephone set (points A’, flgure 5) shall produce a sound pressure of 2
pascals at the transducer, in conjunction with a 6 cm * coupler (pomts A, figure 5).

5.2.1.4.2 Amplitude clipping level. Amplitude clipping shall not occur below an input level of

49 ID__ __ ______ S B, .. AP fnd
To abm as measurea at point A 01 ngure o.

5 2 1 4 q Amnlltude fmrnpnpv rpn}_hnnn.p An Ple‘lrlr‘al aurnal nf pnnnl lnnnt ?nwpr nnﬂ a
frequency between 500 Hz and 3000 Hz (at points A’, figure 5) shall produce an output sound
pressure at the transducer (points A, figure 5) referenced to 1000 Hz, within the limits of +3 dB
between 500 Hz and 3000 Hz.
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5.2.1.5 Sidetone. Sidetone coupling within the analog telephone shall be provided. A sound
pressure of 28 pascals from a source with a frequency of 1000 Hz, 125 Hz, into the transmitter,
shall produce asound pressure of 6 pascals from the receiver in con]unctnon witha6cm coupler

1ne couplmg lOSS SnOUlG De approxnmat y 16 dB T‘ne coupung IOSS value 1S not crmcal, DUI

chaiild nat ha an v no ta AnlQe QINgING NAr an -g

Snou1a NGt be 836 IUW ad v vausco Blllsllls "lU SV

“‘!"

ag
ad>

5.2.1.6 Keyboard arrangement. Analog telephones requiring a keyboard shall have a 16-button
keyboard with the keys arranged and colored as shown in figure 4. The keys shall be: 1,2, 3, 4,5, 6,
7,8,9, 0, FO (Flash Override), F (Flash), I (Immediate), P (Priority), C (Conference), and R

(Recall/line priority/conference release).

5.2.2 Analog facsimile equipment. Analog facsimile equipment shall comply with the applica-
ble requirements of subnaragrash 4.2.3 of MIL.STD.188-100
ble requirements of subparagraph 4.2.3 of MIL-STD-188-100
CUSTODIANS: PREPARING ACTIVITY:
ARMY — CR ARMY — SC
NAVY — EC
AIR FORCE — 90
REVIEW ACTIVITIES:
ARMY — SC, CR, AV, MI], AD, TE
NAVY — AS, EC, SH, OM, NC
AIR FORCE — 02, 11, 13, 17, 71, 80, 90
DCA — DC
NSA — NS
JTCO — TT
OTHER INTERESTS
JCS
DODECAC
NCS
PROJECT NO.
TCTS — 2600

INTERNATIONAL INTERESTS:
NATO
ABCA ARMIES
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APPENDIX A

MEMORANDUM FROM THE UNDER SECRETARY OF
DEFENSE FOR RESEARCH AND ENGINEERING,
16 AUGUST 1983: MANDATORY USE OF
MILITARY TELECOMMUNICATIONS STANDARDS IN THE

MIL-STD-188 SERIES.

This appendix contains information related to MIL-STD-188-260.

Appendix A is a mandatory part of this standard.
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THE UNDER SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

16 AUG 1983

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

FINANCIAL MANAGEMENT)

ASSISTANT SECRETARY O

ASSISTANT SECRETARY O
& LOGISTICS)

COMMANDANT OF THE MARINE CORPS

DIRECTOR, ‘DEFENSE COMMUNICATIONS AGENCY

DIRECTOR, NATIONAL SECURITY AGENCY

PYATUN 9 T ANTETTYAC)
ALMLIOUT @ LUULDiiWI)

ESEARCH DEVELOPMENT

a0 C3

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

On May 10, 1S7T, Dr. Gerald Dinneen, then Assistant Secretary of Defense(C3I),
issued the following policy statement regarding the mandatory nature oi the
MIL-STD-188 series talecommunications standards:

o
Bl
o
or
a
el

7,..standards as a general rule are now cited as ‘approved {or use’
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 is clearly not appropriate
to standards such as those in the MIL-STD-158 series which address telecommuni-
cation design parameters. These influence the functional integrity of telecom-
munication systems and their ability to efficiently interoperate with other
functionally similar Government and commercial systems. Therefor:, relevant
military standards in the 188 series will continue to be mandatoryvy for use
within the Department of Defense.

To minimize the probability of misapplication of these standirds, 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
incumbent 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.”

ent has been reviewad by this office and continues to be the

s statem
policy of the Department of Defense. /47
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conference

characters per millimeter

Defense Communications Agency

Defense Communications Agency Circulars
Department of Defense Directive(s)

Flash

Federal Standard

JiRiiGa:

Federal Information Processing Standard(s)
Federal Information Processmg Standards Publication(s)
Flash Override

henry (ies)

Immediate

lnternau()ﬁﬁl ncleg‘ap iph‘i et

Joint Army-Navy-Air Force Pu bllcalion(s)
‘ulnhmlf"q\

kllobn(s) per second
keyboard display terminal
Multi-level code

Military Handbook
Military Dtandard

ond(s)
National Communications Security/Emanation Security Information

Memoranda

North Atlantic Treaty Organization
National Military Command System
optical character recognition equipment

Priority
Quadripartite Standardization Agreement

NATQ Standardization Agreement

compromising emanations
Volt(s) (root -mean-square)
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Key words are listed with reference to page numbers.

Abbreviations 6, 31, 32 Card reader 23

ABCA 4,12

ACP 4,12
ACP 127 4,12

ACP 127, NATO Supp 3 4,12
Acronyms 6, 31, 32

A-D 16

A-D conversion 16

Agreement NATO iv, 4,12, 19, 24
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Alphabet NATO 7-bit 12
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American Standard Code 1, 12, 22
Analog-digital conversion 16

Analog facsimile 28

Analog telephone 24

Analog terminal equipment 24
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X3.6

X3.17
X3.18
X3.21

X3.22

X3.26
X3.39

NJTT

-

[\
%)

-

o
DO =t b= QO
— B \OD
]
w

-

-

-

=N NN NN
NORNGN G- 0O

N
w

-«
-

AR AN

X3.93M 5 21,23
X399 5,21,23

Binary signals 11

C 17,18, 28, 32

Card punch 23

Cards, punched 23

Cariridges and casseties 22
Characteristics, electromagnetic compati-
bility 7

Charactcristics, digital interface 7
Characteristics, electrical, digital inter-
face 8

Characteristics, signal, input/output 11
Character recognition, optical 23

......... ] o 0
Ci'l'Cuua, contron O, 75

Flrmnte interchange 8

a2 U212 sl iladlgl <

Chppmg 25,27

Clock equipment 12

Codewords 16,17, 18

Common battery operation 24
Common battery supervision 24
Compromising emanations 4, 7
(‘nnt‘llhnnpf‘ dinhace mnt‘ulatlnl| 12

SAAlAZLAVIATU UIpaGSTU v

17
Conditioning, signal 12, 13
Connections, signal, data 8
Control, DTE 8, 12

Conversion, A-D 1

Cunvcrmuu B - 1
Copy density 21
cpi 19,22

cpmm 22, 32
CVSD 16

N O

D-A 16

D'A bUllVUrblUll IU

Data signaling rates 7,8, 16

Data Terminal Equipment 7, 8, 12
dB 13, 16, 24, 25, 27, 28

dBm 13, 24, 25, 27, 28

dBm0 13

dc 24
DCA i, 32

DCAC iii, 32

DCS i

Definitions 6

Design objectives 1, 2
Digital-analog conversion 16
Digital facsimile equipment 22

LT Y o

ungual interface 7
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INDEX (Continued)
Digital signaling 18 FIPS PUB90 3, 21,23
Digital telephone 16,17, 18 FO 17,18, 27, 28, 32
Digital terminal equipment 16 Font 19,23
Dimensions, magnetic tape 21,22 Format, message 12, 19
Dimensions, perforated tape 21 Format, narrative traffic 12, 19
Dimensions, punched card 23 Forms, fanfold 19
Diphase modulation 12, 13, 17
Diphase modulation, conditioned 17 G-C-116 3.23
Distortion margin 19, 21 Group-coded recording vii, 22
Distortion, total harmonic 25, 28
Documents, Issue of 3 H 32
Documents, referenced 3, 4 Handbooks, Miiitary 4,7
DoD u, i, 4, 4, 8,29, 30 Harmonic distortion 25, 28
DoDD 1,2,32 Hz 16, 24, 25, 27, 28
DTE 7,8,9,10,11, 12,16
DTMF 25, 27 I 17,18,27,28
Dual-tone multnfrequenc_y signaling 25,27 Impedance 24
Impedance, terminal 24
E lectromagnetlc compatlbxllty 7 Information processing standards 3,8, 12,
Electromagnetic interference 7 19, 21, 22, 23
EMC 7 Input/output signal characteristics 11
EMI 7 Interchange 8,11,12,23
Interface, digital
F 17,18,27,28 International Alphabet 12
Facsimile, analog 28 Interoperability 1, 12,19, 24
Facsimile, digital 22 Introduction 7
Federal Information Processing Stand- ITA 12,32
ards 3,8, 12,19, 21, 22, 23
Federal Specifications 3, 19, 21, 23 JANAP 4,12 32
Federal Standards 2, 6,8 JANAP 128 4 12
Federal Telecommunications Standards 2, Joint messageform 23
6,8 Joint publications 4, 12
FED-STD 2,6,8, 32
FED-STD-1013 2,8 kBd 8, 32
FED-STD-1037 2,6 kb/s 8,16
FIPS 3,8,12,19, 21, 22, 23, 32 KDT 23,32
FIPSPUB 3,8,12,19, 21,22, 23,32 Keyboard arrangement 17,19, 28
FIPSPUB 1 3,12 Keyboard display terminal 23
2 3,21 kHz 7
3 3,22

13 3,23 Level, amplitude clipping 25, 27

14 3,23 Level, output power 25

22 3,8 Locai battery operatio 24

25 3,22 Logic and signal sense 11

26 3,21 Loop signaling and supervision 16, 24

32 3,19,23

50 3,22 Magnetic tape 3, 4, 5, 22

89 3,21,23 Magnenc media 17
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Paper tape punch/reader 17, 21
Paper, teletypewriter 19
Pascal 16, 25, 27, 28
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Power level 25
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Rates, modulation 7

Rates, data signaling 7,8, 16
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Reader, magnetic tape 22
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Receiver 19
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Recorded magnetic tape 22

Recorder, magnetic tape 22

Reel, tape 22

Referenced documents 3

Requirements, analog terminal equipment
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Requirements, common 7

Requirements, data terminal equipment 7
Requirements, external clock 12
Requirements, grounding 3, 7
Requirements, TEMPEST 4

Ringdown signaling 24

Ringer 16, 24

Rolls, paper 3,19

Sensitivity 27

Sidetone 16, 28

Sidetone, digit 16

Signal conditioning 13

Signaling codewords 16
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change 21
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Tape recorders 22
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