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FOREWORD

L This mlitary standard is approved for use by the Departnent of the Navy
and is available for use by all Departments and Agencies of the Departnent of
Def ense.

2, Beneficial coments (recommendations, additions, deletions) and any
pertinent data which may be of use in inproving this docunent should be addressed
to Commander, SEA 03R42, Naval Sea Systens Conmand, 2531 Jefferson Davis Hwy.,
Arlington, VA 22242-5160 by using the self-addressed Standardization Document
| mproverment Proposal (DD Form 1426) appearing at the end of this docunment or by
letter.
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1. SCOPE

1.1 Scope. Thi s docunent standardi zes analog and digital interface para-
meter data for electronic systems and equipment.

1.2 Application. This standard addresses the |owest |evel of electronic
systens Interfacing. El ectronic systens interfaces are defined in physical,
electrical, and logical terns (see 3.2).

1.3 Policy. Docunent ati on of interface paraneters during the design of
el ectronic systens and equipnent is required. This will permt the engineering
assessnent of future interface interoperability between different shipboard
el ectronic systenms or units.

1.3.1 Applicability. This standard applies to all Navy electronic systens
and equiprent. Regardl ess of whether, at the tine of design and production, they
are intended to interface with other systens and equi pment or operate
i ndependent | y.

1.3.2 Ceneral. The policies and procedures established by ML-STD 1399 are
mandatory. This section and the basic standard shoul d be considered as an
integral single docunent.

2. APPLI CABLE DOCUMENTS

2.1 Covernnent docunents.

2.1.1 Specifications. standards. and handbooks. The follow ng specifica-
tions, standards, and handbooks forma part of this document to the extent
specified herein. Unless otherw se specified, the issues of these docunents are
those listed in the issue of the Departnent of Defense Index of Specifications and
St andards (DCDI SS) and suppl enent thereto, cited in the solicitation (see 6.2).

STANDARDS

FEDERAL
FED-STD-1C37 - Tel ecomuni cations: dossary of
Tel ecommuni cation Terns.

FEDERAL | NFORMATI ON PROCESSI NG STANDARDS

FI PS- PUB- 60- 2 - 1/0 Channel Interface.

FI PS- PUB- 107 - Local Area Networks: Baseband Carrier Sense
Miltiple Access Wth Collision Detection Access
Met hod and Physical Layer Specifications and
Li nk Layer Protocol

FI PS-PUB-110-1 - Interface Between Data Termnal Equi prent (DTE)
and Data Gircuit-Terminating Equiprent (DCE) for
Operation Wth Packet-Sw tched Data
Communi cat i ons Net work.

FI PS- PUB- 111 Storage Mdule Interfaces (Wth Extensions for

Enhanced Storage Interfaces).



Downloaded from http://www.everyspec.com

MI1.-STH-1399
SECTINN S02A

FI PS- PUB- 130 - Intelligent Peripheral Intrface (IPl)
FI PS- PUB- 131 - Smal|l Conputer System Interface (SCSI).
FI PS- PUB- 146- 1 - Governnent Open Systems |nterconnection Profile
(GOSIP).
M LI TARY

M L-STD-188-100 - Common Long Haul and Tactical Communications
System Technical Standards.

ML-STD-188-111 - |nteroperability and Performance Standards for
Fi ber Optic Comruni cati ons Systens

M L- STD-970 - Standards and Specifications, Oder of Preference
for the selection of

M L-STD-1343 - dossary of Terms for Electronic and Wapons
Control Interface Functions (Naval Ship Conbat
Syst ens) .

M L- STD- 1399 - Interface Standard for Shipboard Systens.

(Unl ess otherwise indicated. copies of Federal and military specifications,
standards, and handbooks are available fromthe Standardization Docunents O der
Desk, BLDG 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

(Copi es of Federal Information Processing Standards (FIPS) are available to
Department of Defense activities fromthe Commanding Oficer, Naval Publications
and Forns Center, 5801 Tabor Avenue, Philadelphia, PA 19120-5099. O hers nust
request copies of FIPS fromthe National Technical Information Service, 5285 Port
Royal Road, Springfield, VA 22161-2171.)

2.2 _Non-CGovernnent Publications. The follow ng docunents forma part of
this docunent to the extent specified herein. Unless otherw se specified, the
i ssues of the docunents which are DOD adopted are those listed in the issue of the
DCODISS cited in the solicitation. Unl ess ot herwi se specified, the issues of
docurments not listed in the DODISS are the issues of the docunents cited in the
solicitation (see 6.2).

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

X3.44 - Determination of the Performance of Data Conmunication
Systens.

X3.139 - Information Systems - Fiber Distributed Data Interface
(FDDI) - Token Ring Media Access Control.

X3.148 - Information Systenms - Fiber Distributed Data Interface

(FDDI) - Token Ring Physical Layer Protocol (PHY).
X3.166 - Information Systens - Fiber Data Distributed Interface
(FDDI') - Token Ping Physical Layer Medi um Dependent

(PMVD) .
TI.504 - Tel ecommunications - Packet-Sw tched Data Conmunication
Service - Performance Objectives (ECSA).

(Application for copies should be addressed to the Anerican National
Standards Institute, 11 W 42nd ST., 13th Floor, New York, NY 10036.)
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ELECTRONI C | NDUSTRY ASSOCI ATI ON (El A)
CB9- F - Reference Guide for Fiber Optic Test Procedures.
334- A - Signal Quality At Interface Between Data Termi nal
Equi pnent and Synchronous Data Circuit-Term nating
Equi pnent for Serial Data Transmi ssion.

404- A - Standard for Start-Stop Signal Quality for Non-
Synchronous Data Term nal Equi pnent.
408 - interface Between Numerical Control Equipment Enpl oying

Paral l el Binary Data Interchange.

TIA-440-A - Fiber Optic Term nol ogy.

TI A-455-A - Standard Test Procedure for Fiber Optic Fibers, Cables,
Transducers, Sensors, Connecting and Term nating
Devices, and Qher Fiber Optic Conponents.

526-3 - OFSTP-3 Fiber Optic Terminal Equi prent Receiver
Sensitivity and Maxi num Recei ver |nput.

(Application for copies should be addressed to the Electronic Industries
Association, c/o dobal Engineering, 15 Inverness \Way East, Englewod, CO
80112-5704.)

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI C ENG NEERS (| EEE)

100 - |EEE Standard Dictionary, O Electrical and Electronics
Terms.
165 - Standard Definitions of Terns for Anal og Conputers.
200 - Reference Designations for Electrical and Electronics Parts
and Equi prments (ANSI Y32.16) (DOD adopt ed)
610 - Conputer Dictionary
812 - Standard Definitions of Terns Relating to Fiber Optics.

(DOD adopt ed)

(Application for copies should be addressed to the Institute of Electrical
and El ectronic Engineers Inc., 445 Hoes Lane, P.QO Box 1331, Piscataway, NY

08855-1331.)

SOCI ETY OF NAVAL ARCH TECTS AND MARI NE ENG NEERS ( SNANVE)
3-44 - Fiber Optic Cuidelines.

(Application for copies should be addressed to the Society of Naval
Architects and Marine Engineers, 601 Pavonia Ave., Jersey City, NJ 07306.)

2.3 Oder of Precedence. In the event of a conflict between the text of
this docunent and the references cited herein, the text of this docunent takes
precedence. Not hing in this document, however, supersedes applicable |aws and
regul ati ons unless a specific exenption has been obt ai ned.

2.3.1 Docunents order of Preference. Docunents should be selected in the
order of preference prescribed by ML-STD 970

3 DEFI NI TI ONS

3.1 Definitions. Unl ess otherwi se specified, the paraneters listed herein
are defined by FED STD 1037, MVL-STD 1343, EIA 440-A, |EEE 165, |EEE
610, and |EEE 812.
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3.2 lInterface points. Al'l signal |eads and power cables entering or |eaving
the system should be identified as interface points.

3.2.1  physical. Physical definitions of an interface consist of nechanical
connect or di mensi ons and pinouts.

3.2.2 Hectrical. El ectrical definitions of an interface consist of
el ectrical parameters as specified herein.

3.2.3 Logical. Logi cal definitions of an Interface consist of well defined
sequences of events, data groupings, and protocols.

4, GENERAL REQUI REMENTS

4.1 Ceneral considerations. Frequently, it is necessary to interface tw or
nmore electronic units or systems. This is done to fulfill the requirenents of a
new mission or to inprove their capability to acconplish a given mssion. To
allow ani engi neering analysis of the interface between electronic units or
systenms accurate and conplete parameter information shall be recorded during the
design phase of such electronic units or systens.

4.2 |nterface. The basic characteristic and constraint categories concerned
with this interface are shown synbolically on figure 1 (see “Definitions”
paragraph of M L-STD 1399):

INTERFACE
Interfaced !Z ! intertacing
1/ 2/
System/ - ! [ emy
! | | ’—} sym
Equipment i / ! Equlpment
I »:;::i
| [
1 /é 1
|- i
| //l
|
BASIC CATEGORIES
1/ CHARACTERISTICS 2/ DOCUMENTATION
Constraints Interface parameters, interface polints

FIGURE 1 Interface.
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5. DETAI LED REQUI REMENTS

5.1 ldentification and |ocation.

5.1.1 ldentification. The circuit and physical |ocation of each interface
point shall be identified.

5.1.1.1 Circuit location. The circuit location of the interface points
associated with each set of parameters shall be identified by the equipnent
nonenclature , appropriate item|level reference designator, manufacturer’'s part and
code nunmber, and schematic |ocation.

5.1.1.2 Physical location. The physical |ocation of the interface point
associ ated with each set of paraneters shall be identified by equi prent nonen-
clature, assenbly item level, and connection point. | EEE 200 provides definitions
of itemlevel breakdown and reference designation nurmbering methods for these
itens.

5.2 Interface paraneters. Unl ess ot herwi se specified by an open systemns
architecture or a mlitary specified interface, the interface paraneters for an
el ectronic system shall be identified to pernit an engineering analysis.

5.2.1 Unique parangeters. The analog, digital, and fiber optic paranmeters
listed in 5.5, 5.6, and 5.7 (as applicable to a particular interface) are
consi dered necessary to evaluate the interoperability between interfaced
electronic units or systems; additional paraneters unique to particular units or
systems may be needed to adequately describe the interface. Wapons control
functions shall be identified in accordance with ML-STD-1343. Al unique
paraneters shall be identified.

5.3 Paraneter sheets.

5.3.1 parameter data sheets. Technical information for each applicable
parameter including unique parameters, wll be recorded on an individual data
sheet. In addition to the parameter data, a list of test equipnent used to obtain
the paraneter data and a diagram of the test equipnment hookup shall be provided.
The test equipnent diagram shall include the grounding configuration of the
interconnected test equipnent, grounding configuration of the test |eads and
shields, and alternating current (at) power isolation if used of the test
equi prrent . When cal cul ated paraneter data is provided instead of, or with,
measured paraneter data, all equivalent circuits derived fromthe actual circuits,
which were used in the calculations, shall be provided to aid in the eval uation of
the data.

5.3.2 Paraneter status sheets. Paraneter status sheets in the general
format of figure 2 shall be provided, Status sheets shell indicate the applicable
paraneters and identify the parameter connection points. Entries shall be
associated with the interface points. Exanples are filled in as shown on figure
2.
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5.5

Analog interface parameters.

Detail descriptions of analog parame

applicable to electronic systems or equipment are shown in table 1.

TABLE 1.

Analog interface parameters.

MIL-sTh-13499
CUTTIAN G0
Parameter status eet Interface Interface Interface point
point point
PARAMETER 4AGTO JA4AL
Pins 5 and 7 Pins 6 and 7
Signal (input) X -
Signal (output) - X
Impedance (input) X -
FIGURE 2. Parameter status sheet.
arameters Performance parameters criteria for digital
re (sce 5 € anc 5 7). may be derived from but not limited
10-1, 111, 13C, 131, and 146-1; MIL-STD-18§-100; ANSI
Z 166, and T1.504, EIA CBO-F, 2334-A, 404-a, 408,
; and SNAME 3-44.

ters

Analog parameter

Requirement

Signal type (input)

Provide the signal type, such as; analog, sine wave,
noise, pulse, frequency bandwidths, and others.

Signal type (output)

Provide the signal type, such as; analog, sine wave,
noise, pulse, frequency bandwiths, and others.

Interface power
requirement (input)

Provide measured, calculated, or both, if available,
operating interface signal power requirements for

receiving interface circuits; include power factor,
tolerances. current

voltage and tolerances , current , frequency and

tolerances, frequency range, grounding configuration,

phase.

Interface power
requirement (output)

Provide measured, calculated, or both, if available,
operating interface signal power requirements for
sending interface circuits; include power factor,
voltage, and tolerances, current, frequency and

tolerances, frequency range, grounding configuration,

l I"I‘ Y
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Analop interface parameters - Continued.

Analog

parameter

Requirement

Impedance

(input)

Provide mecasured, calculated, or both if available,
impedance as a function of frequency at the input
terminals of an information receiving device. Show
real and imaginary components over the operating
bandwidth and as far as practical above and below this
bandwidth. Data should be a graph plot with enough
frequency points to describe the impedance.

lmpedance
source)

(optimum

1f this parameter is critical, the optimum source
impedance should be stipulated. Data shall be a graph
plot versus frequency, if applicable.

Impedance
source)

(minimum

Provide the lowest value of impedance which can be
connected to an information receiving device that will
not affect the design performance of the receiving
device. Data shall be a graph plot versus frequency,
if applicable

Impedance

(output)

Frovide measured, calculated, or both if available,
impedance as a function of frequency at the output
terminals of an information sending device. Show real
and imaginary components over the entire operating
bandwidth and as far as practical above and below this
bandwidth. Data shall be a graph plot with enough
frequency points to describe the impedance.

Impedance
load)

(optimum

If this parameter is critical, the optimum load
impedance shall be stipulated. Data shall be a graph
plot versus frequency, if applicable.

Impedance
load)

(maximum

Provide the lowest value of impedance which can be con-
nected to an information sending device that will not
degrade the design performance of that device Data
shall be a graph plot versus frequency, if applicable.

Common mode rejection

(CMR)

Provide the measure of the capability of a differential
or balanced input circuit to discriminate against in-
phase interference signals with equal levels common to
both sides of the input, while amplifying the desired
signal. CMR shall be specified in decibels (dB).

Common mode rejection

ratio (CMRR)

Provide the measure of the ability of a differential
amplifier to produce a zero output for like inputs.
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TABLE 1 Analop interface parameters - Continued.
Analog parameter Requirement

Bandwidth (output) Provide the measured, calculated, or both if available,
range of frequencies over which the equipment .is
intended to send information in all modes of operation.
Describe the bandwidth of each mode of operation, if
different.

Bandwidth (input) Provide the measured, calculated, or both if available,

range of frequencies over which the equipment is
intended to receive information in all modes of
operation.

Sine wave
frequency

‘ontrnut
coutrput)

gain versus
response

Provide gain versus frequency response of information
sending device from input to interface output point
over entire operating bandwidth and at least two
octaves above and below this band using sine wave
signals. Data shall be in & table or graph plot versus

frequency

Sine wave
frequency
(input)

gain wversus
responsc

Prov*de gain vercuc f*eouencv response of information

""" or display o
entire operating bandwidth and at least two octave
above and below this band using sine wave signals.
Data shall be in a table or graph plot versus

frequency.

ver
s

System noise (output)

Provide a spectrum plot of noise (including tonals if
present) versus frequency measured at the output of an
information sending device which is loaded with the
normal input and output impedances of its intended
application. Plot shall extend at least two octaves
above and below nd

the normal operating bandwidth. Data

shall be taken with a narrow bandwidth analyzer

Sy sasten

nolisue

(input)

Provide a spectrum plot of no nals if

ise (i
nreqpnr\ vVersus frpnupnov measured at

device by the gain of the device in each mode or

channel, if different. The system should be loaded
with the normal input and output impedances of its
intended application. Plot shall extend at least two

octaves above and below the normal operating bandwidth.
Data shall be taken with a narrow bandwidth analyzer.
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Analop interface parameters - Continued.

Analog parameter

Requirement

White nolse gain
versus frequency
response (output)

Provide gain versus frequency response of information
sending device over entire operating bandwidth, and at
least two octaves above and below this band. The white
noise shall be analyzed in a narrow bandwidth at the
input and also at the output. Data shall be presented
in a graph plot versus frequency.

Minimum expected
output (spectrum
level)

Provide a graph plot of spectrum amplitude (1 hertz
(Hz) basis) versus frequency of a measurement,
calculation, or both if available, of the lowest
spectrum level voltage or current amplitude that can be
expected, which represents the output of a device
‘péfaLLné under its normal intended OpefaLLUU
conditions Graph plot shall extend at least two
octaves above and below the normal operating bandwidth.
Data shall be taken with a narrow bandwidth analyzer.

Maximur expected
output (spectrum
level)

Provide a graph plot of spectrum amplitude (1 Hz basis)
versus frequency of a measurement, calculation, or both
if available, of the highest spectrum level voltage or
current amplitude that can be expected, which repre-
sents the output of a device operating under its normal
intended operation conditions. Graph plot shall extend
at least two octaves above and below the normal opera-
ting bandwidth. Data shall be t

bandwidth analyzer.

aken a narrow

(4]
P
pe
ct

Dynamic range
(output) (spectrum
level) (flat white
noise at input)

Provide a graph plot of spectrum amplitude versus
frequency at the maximum and minimum noise which can be
present at the output of an information sending device
without degradation of information content. Graph plot
shall extend at least two octaves above and below the
normal operation bandwidth of the sending device. Data
shall be taken with a narrow bandwidth analyzer.

Dynamic range
(output) (sine wave)

Provide a graph plot or table of amplitude versus

frequency of the maximum and minimum sine wave signals
which can be present at the output of an information
sending device without degradation of the sine wave
signal Graph or table shall extend at least two
octaves above and below the normal operation bandwidth
of the sending device.

ml
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Analop interface parameters - Continued.

Analop parameten

Requirement

Dynamic range (input)
(sine wave)

Provide a graph plot or table of amplitude versu
frequency of the maximum and minimum sine wave.si
which can be accepted at the input of an informat
receiving device without degradation of th

signal. Graph or table shall extend at
octaves above and below the normal opera

of the receiving device.

—

dw1dth

Phase conditions
(output)

Provide the measured relative phase in degrees between
two or more outputs of an information sending device
over the entire operating bandwidth of the sending
device.

Phase requirements
(input)
put,

Provide a tolerance in degrees, minutes, or seconds for
relative phase between two or more inputs to a receiv-
ing device to allow specification performance for the

receiving device.

Distortion
characteristics
{(output) (nonlinear,
FY’PF’I]\PY\(‘\' nhacp and

1ntermoduLat on)

Provide the measured, calculated, or both if avsilable,
percentage of distortion characteristics for the output
of an information sending device.

Distortion

characteristics
(input) (nonlinear,
frequency, phase, and
1nrnrmndn1:r1nq\

4o lmutlala Ll

e ma percentage of allowable distortion
al at the input of an information receiving
ich will allow the device to process the
ation contained in the signal without error or
atio

Crosstalk character-
istics (output)

Provide the measured crosstalk between two or more
outputs of an information sending device over the
entire operation bandwidth of the device.

Crosstalk charactier- Provide the maximum allowable crosstalk between two or

istics (input) more inputs of an information receiving device over the
entire operating bandwidth of the device

Data accuracy Provide the accuracy of the data transmitted (as

(output) opposed to synchro electrical error and static

accuracy).

Data accuracy (input)

Provide the specified accuracy requirements of the
received data (as opposed to synchro electrical error
and static accuracy).
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Analog interface parameters - Continued.

Analog parameter

Requirement

Synchro data scaling
characteristics
(output)

Provide the scale of the data transmission which is the
relationship of the position of a synchro transmitter
rotor to the minimum and maximum values of the trans-
mitted variable. A graph of rotor position versus
transmitted variable shall be provided

Synchro system speed
characteristics

{mncatames
({output)

Provide the speed at which data is transmitted (single-
speed, dual-speed, and so forth).

Synchro data
transmission rate
characteristics
(output)

Provide the maximum and nominal rate of change of the

transmitted variable.

Synchro data scaling
characteristics
{(input)

Provide the requirements for the scale of the data
reception which are the relationship of the position of
a svnchro receiver rotor to the expected minimumr and
maximum values of the received variable. A graph of
rotor position versus received variable should be

provided.

Specify the required speeds at which data must be
yoraived feainocla enaaAd Aiial enaeid anAd en farerh)
idTcLT A VvVCTU \DJ.IIEJ.C DP‘:CU, uUuial DHCCU 3y Qi ov 4L UL \-ll/ .
Provide the maximum and nominal required rate of change
of the received variable

Svnchro system
loading

Provide an analysis to determine whether or not the
transmitter can accommodate the connected receivers and
maintain the established system tolerance.

DC on output

Stipulate whether any direct current (dc) voltages are
normally present at the signal or servo output
terminals, and include the maximum and minimum dc
voltage levels. Identify steady state drive current
logic level, logical one (1) and logical zero (0),

[

,
eristics.

(o]

DC on input

Specify if dc at the input terminals of an interfaced
equipment affects performance. If it does, explain in
detail. Identify steady state drive current logic
level, logical one (1) and logical zero (0),
requirements.
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5 6 Dipital interface parameters. Digital parameters applicable to
electronic systems o1 equipment are as shown in table II:

TABLE 11 Dipital interface parameters.
Digital parameter Req ment
Parity Provide the parlty error detecting and feedback system
used. 0 or 1 parity check.
System noise Provide a spectrum plot of noise (including tonals if
(output) present) versus frequency measured at the output of an

information sending device which is loaded with the
normal input and output impedances of its intended

Plot shall extend at least two octaves
Data

joV]

}‘Dpu.caLlon
above and below the normal operating bandwidth.
h"‘l be taken with a narrow bandwidth analyzer.

White rolse gain
versus frequency
response (output)

Frovwiade gain versus frequency response of information
sencding device over entire operating bandwidth and at
least two octaves above and below this band. The white
noise shall be analyzed in a narrow bandwidth at the
1nput and also at the output Data shall be presented
in & graph plot versus frequency.

Pulse
characteristics

Provide a graph or plot of the pulse characteristics to
include the following information:

(1Y Teadine adoe nr “u 1Tea Yige time nlat+r the
(1) Leading eGge Or pulse Trise Time, piOL Tne
transition from state 0 to state 1.

(2) Pulse width or duration,
showing time duration.

(3) Trailing edge, plot the transition from state 1 to
state O.

(4) Pulse time reference points, plot the time
reference points for the pulse.

plot the pulse width

Fvre length

Provide the number of binary digits (bits) having signi-
ficance designated as a word unit which is to be trans-

mitted as digital data or is required to be received as

digital data.

Byte organization
or format

Provide the structure of parallel or serial binary bytes
and words, delineating dimensions such as standard bit
set locations, function codes, or any partitioning;
applies to transmitted data characteristics as well as
requirements for received digital data.

17
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TABLE Digital interface parameters - Continued.
Digital parameter Requirement
Raud rate Describe the maximum transfer speed of a byte, bit, or

a er speed o
block of data, taking into account byte length, .word
length, pulse characteristics, pulse repetition rate,
transmission frequency and data transfer mode; applies
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Word rate/bit
rate/block rate

Provide the maximum number of data bytes that can be
transferred during a message as constrained by such
factors as block rate, baud rate, and word, byte and bit
dimensions, etc; applies to transmitted data character-
digicta

istics as well as requirements for receive
data.

OL
,._.

d

Word length

rovide the number of binary digits (bits) having signi-
ficance dp<1an2r9d as a word unit which is to be

Provide thp structLrp of parallel or serial binary da

r = (=%
word dimensions such as standard bl;
ction codes, or any word partitioning.
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Error rate

Provide the error rate ratio for each communication
channel.

Data block
organization

Describe the grouping of data bytes into a block or
bytes to form a message. This block is defined by block
rate, byte order, and the number of bytes. These para-

P e €3 A 1a - 13 3
meters may Oe IliXed Oor va rlau.Lc, app;.u,o to transmi

data characteristics as well as requirements for
received digital data.

Block size

Define the number of bytes which will always be trans-
mitted or is required to be received wherever a data
transmission is initiated. Block size may be specified

PR A e mmeam e

in several different ways:

(1) A fixed block size.
(2) A fixed block size with, a cut-off.
{3) Variable block size determined by program control.

Bit organization or
structure

Provide the characteristics of the type of signals uti-
lized to effect binary signaling. Provide the indivi-
dual bits of data within a byte, e.g., RZ, NRZ, etc;
applies to transmitted data characteristics as well as
requirements for received digital data.
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Digital interface parameters - Continued

Digital parameter

Requirement

Data transfer mode

Define transmission method utilized or method required
by receiver for information transfer, e.g., serdial,
parallel, hybrid, parallel by bit, serial by byte.

Lontl Gl codes

Control codes should be defined. Control codes are
those digital signals, which are sequential pulses in a
fixed location in a byte or message (in the serial
transfer mode) or which are simultaneous parallel pul-
ses, also in a fixed location in a byte, or message (in
the parallel transfer mode) that are utilized to enable
the decoding circuitry to identify, locate, and route
all information-bearing signal bytes. Applies to trans-
mitted data characteristics as well as requirements for
reccived digital data.

Resiriczive codes

Define those digital codes that may not be utilized for
1dentification in the trensmission of information be-
cause their input into a subsystem element may generate
unwanted responses or recognitions, e g , a transmission
code which, because it is identical to an internal code
of a computer utilized in the system, would effect an
undesired computer response; applies to transmitted data
characteristics as well as requirements for received
digital data.

Error coding

Describe the transmission of inserted redundant message
bits that may be decoded and recognized by the receiv-
ing/decoding circuitry as indicative of the presence of
a transmission error of a known class. The type of
error coding, the redundant bits, and whether error
detecting or correcting is to be employed should be
specified; applies to transmitted data characteristics
as well as requirements for received digital data.

Timing diagram

Provide a sketch showing the sequence of operation such
as request for data, acknowledgements, etc., consisting
of a time base and logic levels for each line of the
control cable group; applies to transmitted data charac-
teristics as well as requirements for received digital
data.
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Digital interface parameters - Continued

Digital parameter

Requirement

Timing

Timing should be described from one of the following
definitions. This will apply to transmitted data
characteristics as well as requirements for received
digital data.

(1) Timing, synchronous - A transmission system in
which the transfer of information is controlled by
the timing established via a master clock, to which

2all cubh-gvsteme are slaved Fctahlichment AF bvte
ail1 5UD-Sysi€ms ar€ siaved. Lstapilsnment ovyte,

bit, or block synchronization is performed

initially.

(2) Timing, asynchronous - A transmission system in
whice rhe AdAztrz receiver z2nd darz trancmirttey timine
which the data receiver and data transmitter timing
sources are unrelated, requiring a distinctive sig-
nal or code to notify the receiver of an impending

transmission sequence.

(2) Timing, hybrid - A combination of asvnchronous and
synchronous timing utilized for data transmission;
e.g., asynchronous transmission of a block of data

ith each individual bit and byte within the block

-

LCata staleness

Provide information on data that has become no longer
vieafiil haoraisce AfF cveace Aaclavye ofFfa aad
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face device delays, e.g., storage delay at a computer
because of higher prioricy 1nterrupt servicing of other
users on its I
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only one direction; i.e., source and load are pre-
defined and their functlons are irrevocable.

(2) Bidirectional transmission - A system with the
uapability to transfer information in both direc-
tions; i.e., all source and load terminals possess
both encoding and decoding capabilities, but the
latter are not necessarily used simultaneously,
applies to transmitted data characteristics as well
as rpnn1rpmpnrc for received digital data
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Dipital interface parameters - Continued.

Digital paramecter

Requirement

1dle line
characteristics

Provide a description of the transmission system line
characteristics during time periods when no information

transfer is to be effected; applies to transmitted
characteristics as well as requirements of receiver
equipment

Delay, programmea Provide delay information on the slowing up of a pulse
means of software or hardware implementation. This may
be by means of storage in a memory, shift register, or
delay line, and should be specified to maximum and
minimum acceptable values in microseconds; applies to
transmitted data characteristics as well as requirements
for received digital data

Dead spaces between | Provide the minimum and maximum lengths of time in which

messages signals or messages are not transmitted. Information

bearing transmission sequence
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Multiplexing

iplexing may be by frequency discriminatlon,
sharing, or separate control line response. The para-

misl ¢+ T ey
Liliplea
bandwidth, timing diagram, etc.,

-1 - s d o~
Lhe mUL Llplﬁx].llé are

mul
and th, ¢t and are
required as part of the interface description as well as
the type of multiplexing; applies to transmitted data

characteristics as well as requirements for receiv

digital data.
Load driving Define the number of discrete data user terminals or
capability loads or a type to which a single transmitting device
characteristics may convey desired information without degrading that
(output) information or the transmission system characteristics.
Steady state drive Provide data on the amount of current capable of flowing
current logical from the output terminals of an active element or device

zero (0) character-
istics (output)

coincident with a logic (0) state at these output
terminals
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Dipital interface parameters - Continued.

Digital parameter

Requirement

Steady state drive
current logical
zero (0) require-
ments (input)

Provide data on the amount of current required at the
input of an active element or device coincident with a
logic (0) state at these input terminals.

Steady state draive
current logical one
(1) characteristics
(output)

Provide data on the amount of current capable of flowing
from the output terminals or an active element or device
coincident with a logic (1) state at these output
terminals.

Steady state drive
current logical one
(1) requirements

('\nnn"“,
VaDTpUeyg

Provide data on the amount of current required at the
input terminals of an active element or device coinci-
dent with a logic one (1) state at the input terminals.

oglic level
)

1
L

zeron ﬂ
e U

e the maximum and minimum range of pulse or level
<

that will be recognized hv the receivino

iia o LVYgliacT Lils LTl TaVanig

ircuitry as logic zero (0) 1eve1 that will
in the desired output response. The minimum and
maximum values shall be specified.

Input logic level
one (1)

Provide the maximum and minimum range of pulse or level
amplitudes that will be recognized by the receiving
digital circuitry as a logic one (1) level that will
result in the desired output response. The minimum and
maximum values must be specified.

Output logic level
zero (Q)

Provide the range of pulse or level amplitudes that will
be produced by the driving digital circuitry for a zero.
The maximum and minimum values shall be specified. The

logic level

variation of these levels with load shall be provided
Provide the range of pulse or level amplitudes that will
ba nrodiced by the drivine dicital circuitrv for a one
< }J&.UU\-‘\—C\J L i ULLV&AI& \JLBL\-“L od b WA L - A (=3 ViiC .
The maximum and minimum values shall be specified. The

variation of these levels with load shall be provided.

Rise time charac-
teristics (output)
(positive signal
assumed)

Provide the time required for the positive slope transi-
tional edge of a pulse to increase from 10 to 90 percent
of its final steady state logic (1) minimum value. Give
the expected time limits of the generated pulse for a
transmitter.
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Digital interface parameters - Continued.

Digital parameter

Requirement

Rise time require-
ments {(input)
(positive signal
assumed)

Provide the time required for the positive slope edge of
a pulse to increase from 10 to 90 percent of its final
steady state logic (1) minimum value. Give the required
tolerance for the rise time to satisfy the receiver
input requirements.

Fall time charac-
teristics (output)
(positive slgnal
assumed)

Provide the time required for the negative slope transi-
tional edge of a pulse to decrease from 90 percent of
its minimum logic (1) value to 10 percent of its nominal
zero level voltage. Give the time limits of the
generated pulse for a transmitter.

Fall time require-
merts Conpuly
(positive slgnai

assumed)

Provide the time requirements for the negative slope
transitional edge of a pulse to decrease from 90 percent
of its minimuwn logic (1) value to 10 percent of its
nominal zero level voltage. Give the required tolerance
for the fall time to satisfy the receiver input
requirements

Provide the value in time between the percent amplitude
values on the positive and negative transitional edges
of a pulse whose steady state value is the minimum

1

allowable logic (1) value.

Input pulse width
sensitivity
requirements

Provide the range of values of pulse widths that will be
recognized as information-bearing signals by the
receiving system circuitry. The minimum and maximum
values shall be specified.

Maximum load
capacitance

Provide the maximum value of load capacitance that a
transmitting device can tolerate without degrading
either the information to be transmitted or the
transmissior svster characteristics.

Mawimun soulrce
capacitance

Provide the mavimum value of source capacitance that a
receiving device can tolerate without degrading either
the information to be received or the reception system
characteristics.

Impedance

Provide measured, calculated, or both if available,
impedance at the input terminals of an information-
receiving device. Show real and imaginary components
over the entire operating bandwidth and as far as
practical above and below this bandwidth. Data should
be a graph plot with enough frequency points to
accurately describe the impedance

18
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Digital interface parameters Continued.

Digital parameter

Requirement

Impedance (optimum
source)

If this parameter is critical, the optimum source imped-
ance should be stipulated. Data should be a graph plot
versus frequency if applicable.

Impedance (minimum
source)

Provide the lowest value of impedance which can be
connected to an information-receiving device that will
not affect the design performance of the receiving
device. Data should be a graph plot versus frequency if
applicable.

Output impedance

Provide measured, calculated, or both if available,
impedance at the output terminals of an information-
sending device. Show real and imaginary components over
the entire operating bandwidth and as far as practical
above and below this bandwidth Data should be a graph
plot with enough frequency points to accurately describe
the impedance.

Impedance
load)

{optimum

If this parameter is critical, the optimum load imped-
ance should be stipulated. Data should be a graph plot
versus frequency if applicable.

Impedance (maximum

load)

Provide the lowest value of impedance which can be con-
nected to an information-sending device that will not
degrade the design performance of that device. Data
should be a graph plot versus frequency if applicable.

Grounding system
(output)

Provide a description of the type of signal ground
philosophy used and what is required for the receiver

load grounding configuration, if critical; e.g., common
ground system, floating ground system, etc.
Grounding system Provide a description of the type of signal ground
(input) philosophy used and what is required for the source load
grounding configuration, if critical; e.g., common

ground system, floating ground system, etc.

Parallel data skew-
ing characteristics

Provide maximum and minimum transmitter variations in
the transmittal times of bits of parallel bytes cause

hyv variances in nra ation delav amon different cablec
DYy variliances 1ln pro atioe ge.a amor arilerent cav.ies

o
5
and circuits.
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Dipgital interface parameters - Continued

Digital paramcter

Requirement

Parallel data skcw-
ing requirements

(1nput)

Provide maximum receiver limits for variations in the
arrival times of bits of parallel bytes caused by
propagation delay among different cables and circuits.

Jitter
characteristics
(output)

Provide the value of time deviation that a reconstructed
pulse transition may undergo without degrading the
operation of the necessary system. The range of jitter
expected from a source shall be specified

itter requirements

Provide the value of time deviation that a reconstructed
pulse transition may undergo without degrading the
operation of the necessary system. The maximum jitter
which a receiver will tolerate shall be specified.

Noise characteric- Provide measured data on the maximum levels and types of

tics affecting noise present at the output that can affect the error

error rates rate of a data receiving system.

{output}

Noise requirements Provide minimum levels of various types of noise that

affecting error affect the inherent error rate of a receiving system.

rates (input)

Crosstalk chavac- Provide the measured crosstalk between two or more

teristics (output) outputs of an information-sending device over the entire
operating bandwidth of the sending device.

Crosstalk require- Provide the maximum allowable crosstalk between two or

ments (input)

more inputs of an information-receiving device over the
entire operating bandwidth of the receiving device.

Common mode
rejection (CMR)

Provide the measure of the capability of a differential
or balanced input circuit to discriminate against in-
phase interference signals with equal levels common to
both sides of the input while amplifying the desired
signal. CMR shall be specified in dB.

Propagation delay
characteristics
(output)

Provide the delay of a pulse through one or more ele-
ments or units of the transmission system. This may be
done intentionally or unintentionally as effected by
active element response characteristics of lines. The
maximum and minimum delay times for a specific trans-
mitter output shall be provided. Maximum and minimum
propagation delay of a (1) to (0) transition and a (0)
to (1) transition shall be provided.
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TABLE 11 Digital interface parameters - Continued.
Digital parameter Requirement

Propagation delay Provide the delay requirements of a pulse through one or

requirements more elements or units of the transmission system. The

(inputs) maximum delay time allowable for a specific system input
shall be specified Maximum propagation delay require-
ments of a (1) to (0) transition and a (0) to (1)
transition shall be specified.

5.7 Fiber optic interface parameters. The fiber optic interface is a
special case of the electrical interface; it incorporates an electrical to optical
conversion process. For that reason both electrical and physical interface
parameters must be specified MIL-STD-188-111 provides standards and design
objectives for fiber optic system interoperability for both long haul

communications and tactical systems Figure 3 illustrates the interface elements
cf a fiber optic dats link F:ber optic parameters applicable to electronic
sverems ~v equ.iment are as specified in table III

ELECTRICAL INTERFACE ELECTRICAL INTERFACE

—— OPTICAL INTERFACES —
i\

e = \ 2 U ot !
| | / \ |
| [ | {
| AT ! '/i ,A x’ e ADTIA I
| | DTE/OCE FABEROPTIC | 47" __ 1 REPEATER H——/| 5 risen Uriiv DTC/OTE | |
P | OTH TRANSMITTER | |\ V V) RECEIVER |
e P\ /i i
| | | I

FIBER '

I
b
i
| FIBER OPTIC LINK (Note 1) - \
1
i

NOTES
1. The link may Include connectors, splices and repeaters.

2. The data terminal equipment (DTE) and data circult-terminating equipment (DCE) and the fiber optic transmitter or recetver
may be combined into a single unit.

PICURE 3 Fiber optic data link (one direction only).
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TABLE 111. Fiber optic interface parameters.

Fiber optic parameter

Requirement

Attenuation

Provide the

attenuation of the cable expressed in

decibels/kilometer (dB/km), assuming approximate
uniformity with length.

Attenuation coeff

f1cient Provide the
rate of change of total optical power with respect to

distance.

attenuation coefficient expressed as the

Beam width

Provide the

linear dimension of the beam irradiance

Brightness

Provide the
requirement
candela.

brightness level of the source and level
of the receiving device, expressed in

Chirping

Provide the
source.

chirping or rapid change limits of the

Coherence area

Provide the

coherence area of the light beam

Conerence time

Provide the

coherence time expressed as coherence

length divided by the phase velocity.

Provide the

figure of merit of detector performance,

defined as the reciprocal of noisc equivalent power
(NEP), normalized to unit area and unit bandwidth.

Equilibrium mode
distribution

Provide the

distribution of power among the modes

after the transmission through a requisite length of
multimode optical cable.
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optic interface parameters - Continued.

Fiber optic paramcter Requirement

Equilibrium radiation Provide the output radiation pattern of an optical

pattern cable having an equilibrium mode dist bution,
measured as a function of angle or distance from the
wave guide axis.

Gap loss Provide the optical power loss caused by the space
between source and fiber optic cable.

Index profile Provide the index profile, the refractive index as a

function of radius.

Insertion loss

Provide the total optical power loss in a transmis-
sion system caused by the insertion of optical
components such as connectors, splices, or couplers.

Intrinsic junction loss

Provide the total loss resulting from joining two
identical fiber optic cables. Factors include
spacing loss, alignment of the wave guides, Fresnel
reflection loss, and end finish.

Irradiance

Provide the radiant power incident per unit area upon
a surface expressed in watts per square meter.

Launch numerical
aperture (LNA)

Provide the numerical aperture of the optical system
used to couple (launch) power into the fiber optic
cable.

Material dispersion

aJ
M

vide the dispersion attributed to the wavelength
en

dence of the refractive index of material used

pende ractive index of material us

to form the wave guide. Material dispersion is
characterized by the material dispersion coefficient,
ML)

(o

Mode

Identify the mode characteristics of the transmission
Mode distribution patterns include bound mode,
cladding mode, degenerate wave guide modes, equili-
brium mode, fundamental mode, group degenerate modes,
hybrid mode, leaky modes, linearly polarized mode,
multimode phase degenerate modes, single mode optical
wave gulide, transverse electric mode, transverse
magnetic mode, and unbound mode.

line.

Mode volume

Identify the number of propagating modes that an
optical wave guide will support.

Multimode distortion

Provide the distortion level resulting from the
superposition of modes that have differential modal
delays.
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TARLE 111 Fiber optic interface parameters - Continued.
Fiber optic parameter Requirement
Pulse duration Provide the root-mecan-squ (rms) pulse duration,
P N N e R R e £ 1) Avsratriacm ~F o i) nn teasr PoSE PRy
e neasure or o auration oi e pulse wdve 1010

Radiant intensity

Provide the point source time rate of transfer of
radiant energy per it solid angle, expressed in watts
per steradian.

Dadlan+ rnAvray
Ralldaiic

Pravide theo +3ima yata flaw Af +2d3ant anarcovu
L 1LUNViIUuUcT Liic L L1inc Lalc LiAiUW v Ldaujaiic CLICLS./Y,
expressed in watts.

Radiation pattern

Identify the output radiation of an optical wave
guide, specified as a function of angle or distance
from the wave guide axis.

Reflectancs Provide the reflectance ratio expressed as a function
of reflected power to incident power.

Reflecaren loss ldentify the toral loss from reflections at the junc-
tion betweer two optica. cemponents

Hesporsivaty Provide the ratic ol the optical detector’'s electri-
cal output to it's optical input Dependant on
detector type the expression may be in amps per watts
or volts per watt of incident radiant power.

...... PN S SR AP A DravwrtiAds +ha vatrdan A€ Amitsernd At 3Anal enAtsny ~AF A

DUULLC’ cLll1Cielich TLovidce tLile 1Lally UL cCcuidiicu vUpLlial pouwocl VL a

source to the input electrical power.

Spectral irradiance

Provide the irradiance per unit wavelength interval
at a given wavelength, expressed in watts per square
meter per micrometer.

Spectrel radiance

Provide the radiance per unit wavelength interval at
& given wavelength, expressed in watts per steradian
(solid angle) per square centimeter per micrometer.

Spectral responsivity

Provide the responsivity per unit wavelength interval
at a given wavelength.

Spectral window

Provide the wavelength region at which relatively
minimal attenuation of the optical signal is
expected

Transmission loss

Provide the total loss encountered in the transmis-
sion svstem.

Tranemittance

Provide the ratio of transmitted power to incident
power.
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6 NOTES
{This scction contains information of a peneral or explanatory nature that
may bhe helpful, but is not mandatory )
6.1 Intended use. For interconnected units or systens to be interoperable,
data concerning the analog or digital paraneters at the connection points nust be
avai | abl e. This section provides for the documentation of data concerning

interface points during devel opnent, at the time when such data is readily
avai l abl e.

6.2 Issue of DODISS. When this standard is used in acquisition, the
applicable issue of the DODISS nust be cited in the solicitation (see 2.1.1, and
2.2).

6.3 Tailoring. In achieving the purpose of this section, it is recognized
that there nmust be some flexibility of application, and that advantages may accrue
by deviating from the requirenents specified herein. All deviations nmust conply

with the provisions of the “Deviations” paragraph of M L-STD 1399.

6.4 Docunentation Docunentation of system interfaces should be as
specified herein.

6.4.1 DD Form 1423. When this standard is invoked, the data requirenents
for interface parameter docunmentation as prescribed herein will be specified on
the Contract Data Requirenents List (CDRL) DD Form 1423 attached to the contract
or order.

6.4.2 System or equipnment nmanual. The docunentation specified herein
shoul d be included in the electronic system and equi prent nanual .

6.4.3 Draw ngs Al'l drawings and schematic wiring diagrams should be in
accordance with | EEE 200, |EEE 260, |EEE 268, |EEE 280, |EEE 315, and | EEE 315A

6.4.4 CALS Al docunentation should conformto the requirements of ML-D
28000, M L-M 28001, M L-R-28002, M L-D 28003, and M L-HDBK-59.

6.5 Subject term (key word) listing.

Anal og
Digital

Fi ber optic
Logi c

6.6 _Changes from previous issue. Marginal notations are not used in this
revision to identify changes with respect to the previous issue due to the
ext ensi veness of the changes.

LA AR st e Prenaring activity:
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