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RATIONALE

This document was created to standardize the data interface between aircraft and EO/IR sensors. This activity was

initiated at the request of the U.S. Navy in 2009.
PREFACE

AS6129, Interface Standard, Airborne EO/IR Systems, Electrical, is a standard that defines the electrical interface

between aircraft (manndd and unmanned) and onboard EO/IR Systems. Its purpose is to prgmote platform to sensor
system interface stanglardization by providing substantial, but not 100% commonality, interoperability, and
interchangeability.

This document was prefared by the AS-1C1 Electro-Optic/Infrared Signal Sets Task Group, ungler the jurisdiction of the
AS-1C Subcommittee, Ayionic Subsystems, of the SAE AS-1 Committee, Platform Systems and $ystem Integration.
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1. SCOPE

This standard defines a generic set of electrical interfaces between a host aircraft (“platform”) and an electro-optic/infrared
(EO/IR) sensor. This includes connectors, cabling, fiber optics, signals, and power.

1.1 Relationship Between Platform/Sensor Interfaces and SAE AS-1C Standards

Figure 1 shows the relationship between the various interfaces and the various SAE standards. AS6129 (electrical)
covers connectors, conductors and fiber optics signals, and power, and some aspects of data transport. AS6135 (data)
covers data (e.g., imagery, metadata, as well as command, status, and response messages.). AS6135 overlaps AS6129
in the area of protocols for data transport. AS6135 and AS6129 are closely bound together because building a system
based on these standards is dependent on the requirements from both standards. Also, requirements put in one standard
can impact the options for updating the other standard.

NOTE: Regarding Figur¢ 1, SAE is drafting a standard to cover maintenance and test which{'if -agdopted, will likely overlap
both AS6129 and AS6135. SAE is also drafting a standard to cover the mechanijcal interface which, if adopted,
will overlap AS6129 with regard to connectors.

Mechanical .T§ g ‘g
- R e 3 €
258
Connectors 2 § ?“ °
b N S 5°
T3 = Power
L
L
Conductors /'Fiber Optics
= Data'Transport — g E’E
eS¢
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v =< * Metadata Ec2T
Q2 « Command, Status, & 'E" ® 83
Response
~— —
FIGURE 1 - RELATED SAE STANDARDS
1.2 Purpose

The intent of this standard is to enhance interchangeability and interoperability amongst equipment provided by various
EO/IR Suppliers and avionic systems. Adoption of this standard will improve procurement flexibility for system integrators
and platform providers. Platform providers include fixed wing, rotary wing, UAS (except for micro-UAS) and lighter than air
vehicles. The interfaces are designed to facilitate the:

a. operation of EOQ/IR sensor electrical and mechanical subsystems;

b. interconnection between EO/IR sensor systems and the avionics systems hosted by the platform;

c. exchange of data and metadata between sensor systems and sensor data processing;

d. maintenance of EO/IR systems, allowing for reduction in maintenance equipment in the field and for test.
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1.3 Application

This standard applies to all platforms and EO/IR sensors that interface with each other. AS6129 addresses turreted EO/IR
sensor systems. Future revisions of AS6129 may address other classes of EO/IR sensor systems such as non-gimbaled
sensors and podded sensors. This standard is intended for application to future sensors and platforms. This includes
evolutionary modifications as well as completely new designs. This standard is intended for use by procuring agencies,

and as a general guideline for industry.

2. REFERENCES

2.1

Applicable Documents

The documents listed in this section are cited in Sections 3 and 4 of this standard. This section does not include

documents cited in other
effort has been made {q
specified requirements d
Section 2.

The following publication
revision level of a docum
2.1.1  SAE Publication

Available from SAE Inte
USA and Canada) or 724

sections of this standard or recommended for additional information or. 3
ensure the completeness of this list, document users are cautioned
f documents cited in Sections 3 and 4 of this standard whether. or na

s form a part of this document to the extent specified herein. When spec|
ent shall be used. Otherwise, the latest revision level of\the specified do

p

rnational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, T
|-776-4970 (outside USA), www.sae.org.

s examples. While every
that they must meet all
t they are listed here in

fied herein, the specified
ument is implied.

bl: 877-606-7323 (inside

|L-DTL-38999 Series |, II,

D9 Series |, lll, and IV

-DTL-38999 Series |, I,

r MIL-DTL-38999 Series

AS50881 Wiring Aerospace Vehicle

AS39029/28  Contactg, Electrical Connector, Pin, Crimp*Removable, Shielded, Size 12 (for Ml
[l and I Connectors)

AS39029/56  Contacty, Electrical Connector, "Socket, Crimp Removable (for MIL-DTL-389
Connectprs)

AS39029/58  Contactg, Electrical Connector, Pin, Crimp Removable (for MIL-DTL-24308,MIL
[, and IV, and MIL-D;FL*55302/69 and MIL-DTL-83733 Connectors)

AS39029/75  Contactg, Electrical Connector, Socket, Crimp Removable, Shielded, Size 12 (fq
I, 1, and IV Cehnectors)

AS85049/80  Connecter-AceesseriesHleetrieal-Bummy-Centact-Sizes46—42-and-8-Catege
Connectors)

2.1.2 Government Documents

Available from http://www.navcen.uscg.gov/pdf/gps/ICD-GPS-060B.pdf.

ICD-GPS-060B

Interval (PTTI) Interface. 12 February 2002

'y 7 (For MIL-DTL-38999

GPS User Equipment (Phase Ill) Interface Control Document for the Precise Time and Time
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Available from the Document Automation and Production Service (DAPS), Building 4/D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094, Tel: 215-697-6257, https://assist.daps.dla.mil/quicksearch/.

MIL-DTL-38999/20G Connectors, Electrical, Circular, Receptacle, Threaded, Wall Mounting Flange, Removable Crimp
Contacts, Series lll, Metric

MIL-DTL-38999/24J

MIL-PRF-29504/4D

MIL-PRF-29504/5D

MIL-PRF-39012E

MIL-STD-464

MIL-STD-704F

MIL-STD-810G

MIL-STD-1560B

MS27488

2.1.3 Industry Documg

SMPTE ST 292-1:2011

SMPTE ST 297:2006

SMPTE ST 424:2006

TIA/JEIA RS-422

IEEE 802.3-2008

ISO/IEC 11801:2002

ICD-GPS-060B

Connectors, Electrical, Circular, Receptacle, Threaded, Jam-Nut Mounting, Removable Crimp
Contacts, Series Ill, Metric

Termini, Fiber Optic, Connector, Removable, Environment Resisting, Pin Terminus, Size 16, Rear
Release, MIL-DTL-38999 Series IlI

Termini, Fiber Optic, Connector, Removable, Environment Resisting Socket Terminus, Size 16,

R4

Cd

El

Ai

En

Ing

Pl

ar Release, MIL-DTL-38999 Series Il
nnectors, Coaxial, Radio Frequency, General Specifications for
bctromagnetic Environmental Effects, Reguirements for Systerns (01 DHC 2010)
craft Electrical Power Characteristics
vironmental Engineering Considerration and Laboratory Tests
ert Arrangements for MIL-DTL-38999 Electrical Circular Connectors
ig, End Seal, Electrical Connector
nts

1.5 Gb/s Signal/Data Seriallnterface

Television-Serial Digital-Fiber Transmission System for SMPTE 259, SMPTE 344, SMPTE 292
and SMPTE 424 Signals

Television-3 Gb/s - Signal/Data Serial Interface

TIA(Telécommunications Industry Association)-422 Electrical Characteristics of Balanced
Voltage*Differential Interface Circuits

[EEE Standard for Information technology

Tetecommumications—anmd—mformatiomexchangebetweenmsysterms— Local and metropolitan
area networks - Specific requirements - Part 3: Carrier Sense Multiple Access with Collision
Detection (CSMA/CD) Access Method and Physical Layer Specifications

International Standard: Information technology - Generic cabling for customer premises

GPS User Equipment (Phase lll) Interface Control Document for the Precise Time and Time
Interval (PTTI) Interface. 12 February 2002

2.2 Order of Precedence

In the event of a conflict between the text of this document and the references cited herein, the text of this document
takes precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a specific
exemption has been obtained.


https://saenorm.com/api/?name=97eb20488ccc050138512572fdeefef5

SAE AS6129 Page 6 of 51

2.3 Definitions

COMMAND, STATUS, AND RESPONSE INTERFACE - Defines the data elements and message sets passed between
the host platform and the sensor used to control the operation of the sensor. The protocol for passing these messages is
handled in co-ordination with the groups which specify the messages. The following types of information are passed

through the Command, Status, and Response interface:

a.

COMMANDS - The set of all digital instructions transmitted to the EO/IR Sensor from the controller which directs its

operation. These instructions come from an operator, from the platform, or from a pre-programmed set of instructions.
These Commands instruct the EO/IR sensor where to point, and which features to utilize in gathering images, such
as: slew left; turn on stabilization; lock onto a geo-location; change magnification to X; display black as hot versus
white hot; turn on image fusion; etc.

STATUS - Digital in
provides feedback o
magnification level,
heading, etc. Anoth
command, or only if

RESPONSES: Digitz
to a command. Res
response is “stabiliza

ELECTRONIC CONTR(Q
the platform, which is pa

EO/IR SENSOR - A sg
ultraviolet, near-infrared
imager itself (e.g., a nigh

EO/IR SENSOR POD -
body typically mounted o

EO/IR SENSOR TURRH
more axes. This rotation

IMAGE - "An optical col
lens, or the passage of IU

INTERCHANGEABILITY

f sensor operation and other indications of its condition. Examples) of
br example is the Built-In Test information which might occur,period
h fault or warning is detected. Status information can overlap.with metad
ponses are a sub-set of Status. For example, if thes¢ommand is to
tion is on”.

L UNIT (ECU) - An electronic unit logically béetween the platform and th
t of the sensor system.

nsor which generates images based~on a specific region of the el

short-wave infrared, medium-wave infrared and/or long-wave infrar
[ vision camera) or a turret (gimbal) or pod which includes the imager.
An aerodynamically shaped*fixed housing containing an EO/IR Sensq
n a pylon.

allows the turret to-be pointed relatively independent of the platform on W

nterpart erappearance of an object, as is produced by reflection from
minous-rays through a small aperture and their reception on a surface."

v A condltlon which exists when two or more items possess such

characteristics as to be ¢

formation refurned from the EO/IR sensor back fo the operalor, plafform, or recorder which

this information include:

azimuth and elevation, stabilization setting, output scale setting. for thermal imaging sensors,

ically, in response to a
hta.

| information returned from the EO/IR sensor back tothe operator, plafform, in reply or reaction

urn on stabilization, the

e sensor, typically inside

bctromagnetic spectrum:
ed. It can be either the

r external to the aircraft

T - A motorized gimbaled mount for one or more EO/IR Sensors permitiing rotation about one or

hich it is mounted.

a mirror, refraction by a

functional and physical

hanged one for the other

without aIterat|on of the |tems themselves or of adjomlng |tems except for adjustment and W|thout selection for fit and

performance.?

INTEROPERABILITY - The ability of two or more systems or components to exchange information and to use the
information that has been exchanged

COMMONALITY - A shared feature or attribute, or a shared set of features or attributes.*

" http://dictionary.reference.com/browse/image visited 4/1/2011

% Federal Standard 1037C, Telecommunications: Glossary of Telecommunication Terms. http:/www.its.bldrdoc.gov/fs-1037/fs-1037c.htm  Visited on

March 22, 2011.
® |EEE Glossary

* Derived from definition in: the American Heritage® Dictionary of the English Language, Fourth Edition copyright ©2000 by Houghton Mifflin Company.

Updated in 2009. Published by

Houghton Mifflin Company. All rights reserved.
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LASER FIRE ANNUNCIATION - A confirmational signal indicating that the laser has fired.

METADATA - Data about data. Imagery Metadata in this standard is the information about image(s). Examples include:

the time the image was generated;

the location of and information about the platform (e.g., latitude, longitude, altitude, pitch, roll, and heading of the
platform);

information about the sensor (e.g., azimuth and elevation of the gimbal, the zoom level);

information about the target at the time the image(s) were taken (e.g., latitude and longitude);

metadata can be incprporated into the image file and/or be sent in parallel.

MOTION IMAGERY - Multiple images of the same location or target taken close enough in ime to show movement,

typically one frame per second or faster.

TRANSPORT - A mechgnism to move, carry, convey, or transfer data and/or eléctrical/optical qignals from one place to

another.

TURRET DIAMETER: The diameter of the turreted EO/IR sensor is defined as the best fit circle petween the outer edges

of the yoke containing thg¢ elevation bearings.

VIDEO - A type of Mofjon Imagery, typically at 30 frames perisecond, and typically capablg of being displayed on

televisions.
2.4  Acronyms

See Table 1 for a list of gcronyms and their definitions;
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TABLE 1 - ACRONYMS

ANSI American National Standards Institute
ARINC | Aeronautical Radio, Incorporated
AS Aerospace Standard
ASI Aircraft Sensor Interface
AWG American Wire Gauge
ECU Electronic Control Unit
ECUI Electronic Control Unit Interface
ECUSI Electronic Control Unit Sensor Interface
EIA Electronic Industry Alliance
EMC Electromagnetic Compatibility
Ml Elpotmmagnpti(‘ Interference

O/IR

Electro Optic/Infrared

ligE

Gigabit Ethernet

5PS

Global Positioning System

MI

Human Machine Interface

FEE

Institute of Electrical and Electronics Engineers

NCITS

International Committee for Information Technblogy Standards|

Input/Output

RU

Line Replaceable Unit

FZ

No Fire Zone

S

Platform Sensor Interface

PS

Pulse Per Second

TN

Return

DTV

Standard Definition Television

Sensor Interface

MPTE

Society of Motion Picture and Television Engineers

SR

Solid State Relay

TP

Shielded Twisted Rair

BD

To Be Determined/To Be Defined

1A

Telecommunications Industry Association

NC

Threaded.Neill Concelman

AS

Unmanhed Aircraft Systems

TP

Unshielded Twisted Pair

AC

Volts Alternating Current

DC

Volts Direct Current

sl Siclclddldliminlnllommmlzirc s =Toom

VDM

Wavelength Division Multiplexing
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3. GENERAL REQUIREMENTS: INTERFACE CONFIGURATIONS
3.1 Platform/Sensor Configurations

AS6129 can support a variety of platforms to sensor interfacing configurations, as depicted in Figures 2a, 2b, 3a, and 3b.
Figures 2a and 3a show the case where there is an Electronics Control Unit (ECU), while Figures 2b and 3b show the
case where there is no ECU. Figures 2a and 2b show a configuration without an on-board hand-controller, while
Figures 3a and 3b show a configuration with an on-board hand-controller. The interface between the host platform
processor(s) and the sensor is called the Platform Sensor Interface (PSI). If the sensor has an ECU, then the PSI shall be
located at the ECU. If the sensor does not have an ECU, then the PSI shall be located at the sensor. Either way, the PSI
has been standardized to be identical. If the sensor has an ECU, then the ECU to Sensor Interface (ECUSI) shall be
considered part of the sensor system; AS6129 is NOT standardizing the ECUSI. AS6129 shall be applied at the PSI.
Both the platform and the sensor shall comply with AS6129 at the PSI. Unless otherwise specified all requirements shall
apply to both the platfornfi and the sensor.

Host Platform Host Platform
Processor(s) Processor(s)
E
- iy
¢ S Ps|
| &(JTe_c_Eor, 4
pairs
ECU
Connector Legend
1""‘ e % ¢ =, (Interface
RCTT Yo et = ¢ defined in
ECUSI een39 I
N\ 4
1 Interface not Temeer
defined pairs
Sensor <= Bi-directional Sensor
data flow
(a) (b}

FIGURE 2 (p AND,b) - CONCEPTUAL PLATFORM/SENSOR INTERFACE CONFIGURATIONS
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-
2t ’i

Host Platform
Processor(s)

5 rb
3
ons®

On-board
Hand
Controller
(optional)

-

-~ _Cowe_c_top 4

pairs

ECU

o

Connector
.............

¥~ ps

R
‘.

Host Platform
Processor(s)

......

Interface
defined in
AS6129

Interface not

A |

F===-

|-
-' ..'.I-P

On-board
Hand
Controller
(optional)

defined

Bi-directional
dataflow

Bi-directional
data flow
(Optional)

-

r‘"-\

~

~| Lonnector
pairs

» PSI

Se

nsor

FIGURE

3.2 Classes

Various EO/IR classes

developed to address th

While the classes are de

turret as defined in Tabl

3

(b)

TABLE 2 - SIZES'FOR VARIOUS CLASSES

Sensor Package
Class Diameter
Class | >19 in
Class Il 13t019in
Class Il 910 13in
Class IV 6to 9in

signed<o:address the majority of sensor packages, the defined class st

(a AND b) - LOCATIONS OF INTERFACES ASSUMING A HAND-CON[TROLLER

re defined in Table 2 based on the diameter of a given sensor packhage. This standard was
majority of sensor package sizes available on the market.

ucture does not address

all applications. Interfacqs fof@-turret shall conform to the appropriate paragraph under 4.1 based on the class of the
2;

4. DETAILED REQUIREMENTS

4.1

Connector Characteristics

For Naval Aviation, only connectors which can withstand a minimum of 500 h salt spray per MIL-STD-1344 Method 1001,
Test Method for Electrical Connectors shall be used.

There are four turret classes. A listing of various connectors for each class including function and sizes are detailed in

Table 3.
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TABLE 3 - CONNECTOR TYPE AND SIZE FOR VARIOUS TURRET CLASSES

Shell Shell
Connector Type Size | Keying Insert
J1 - Power MIL-DTL-38999/ | N 21-11
Series |l
J2 - Signal MIL-DTL-38939/ | g N 25.7
Turret Series |l
Class | J3 - Video (Copper) | MIL-DTL-38999/ |7 N 17-8
and Turret Series Il
: ) MIL-DTL-38999/
Class Il J4- Fiber Optics Series Il 19 N 19-11
J5-GPS MIL-PRF-39012 - TNC
J6-Auxiliary Power MIL-DTL-38999/ |, A 21-11
Series |l
J1 - Power el KT N 194
Series |l
J2 - Signal MILDTL-389997 1 19 A 19:45
Turret
: MIL-DTL-38999/
Class Il J3 - Video (Copper) series Il 17 N 17-8
J4- Fiber Optic MIL-DTL-38999/ | 4 N 13-4
Series |l
J5-GPS MIL-PRF-39012 - - TNC
J1 - Power M”—‘gT'r'38999/ 13 N 13-98
eries |
J2 - Signal MIL-DTL-38999/ *4/ 5 N 13-35
Series |
Turret J3 - Video (Copper) M”"g;'i;zﬁggg/ 13 N 13-4
Class IV
J4 - Fiber Optic MIL-DTL/38999/ | 43 A 13-4
Series |
J5 - Additional Signals | MI§DTL-38999/ | 4 N 11-35
Series |
J6-GPS MIL-PRF-39012 - TNC

In general, the standard|respects the convention that signal sinks are placed on male contacts
contacts. In the case where sinks and sources ‘are mixed (i.e., J2 - Signal), the EO/IR sys
contacts. The reason is|that male contacts are at greater risk of damage, and platform cable

repaired in-situ, whereas|an EO/IR system cannot.

In general, all connectors are being specified from the same point of view as the connector man
In addition, connectors are specified from the sensor side of all matin

the face of the connector)).

For the purposes of this standard, photonic (i.e., fiber optic) interfaces are discussed in cq

interfaces.

and sources on female
tem is assigned female
connectors often can be

ifacturers (i.e., looking at

pairs.

njunction with electrical

For any pin or contact on a connector which is reserved, unused, or unallocated the following procedure shall be used:

Spare Contacts

When crimp contact connectors are used, the unused contacts shall be installed in unused cavities.
MS27488 or applicable sealing plugs shall be inserted in unused grommet holes of environment resistant
connectors. Sealing plugs shall not be installed where they interfere with the free movement of the spring
loaded socket termini on connectors containing fiber optic termini. For potted connectors, each spare
contact shall have a pigtail attached, consisting of a wire of the largest size that can be accommodated by
the contact and extends 5 to 7 in beyond the potting material. The pigtails shall be identified and dead-
ended. In firewall applications there shall be no spare contacts. All unused contact cavities shall be wired.
Stub wires shall be capped with polytetrafluoroethylene insulated dead-end cap. M85049/80-XX
Shielded, Coaxial and Twinax dummy contacts shall be installed in designated unused pin contact
cavities in the unpressurized areas (except firewall).
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Electrical connectors that contain fiber optic termini shall have empty cavities filled with either spare
electrical contacts or dummy termini unless they interfere with the configuration of the mating connector.
Connectors with fiber optic pin termini, whose mating connector have the alignment sleeves built-in, must
use special contacts with shorter pins to preclude damage to the mating termini.

4.1.1  Turret Class | - Il Interface Connectors

The electrical interface for Turret Class | and Turret Class Il is partitioned into the following connector types: Power (J1),
Signal (J2), Video (Copper) (J3), Fiber Optic (J4), GPS antenna (J5) and Auxiliary Power (J6). More information about
each of these connectors is listed in Table 4.

TABLE 4 - TURRET CLASS | AND TURRET CLASS Il CONNECTORS

J6-(Class J3
J1 1 Only) J2 Video J4 JS
Power Aux Power Signal (Copper) Fiber Optic |[NGPS Antenna
MIL-DTL- MIL-DTL- MIL-DTL- MIL-DTL- MIL-DTL- Mill-PRE-
Typs 38999/ 38999/ 38999/ 38999/ 38999/, 39012
Series llI Series lll Series llI Series Il Serigs [l
Shell Sjze 21 21 25 17 19 INC
Receptacle
Sensor IRU Reqeptgcle Reqepte_lcle R_eceptacle R_eceptacle With socket
with pin with pin with socket | with socket : Recgptacle
Gender ; ] . . inserts for
inserts inserts inserts inserts ) -
Fiber Optics
Platfom Plug with Plug with . \ Plug with pin
Umbiligal socket socket Fl’r|1u|§r’1 ;Nelgls lTrllu% SV‘Q:?S inserts for Rlug
Gender inserts inserts P R Fiber Optics
Keyin N A N N N -
Insen 21-11 21-11 25-7 17-8 19-11 -

Connector specifications|shall be as listed in Table 4. The insert descriptors shall be in accordance with MIL-STD-1560B.
The connectors used shall be MIL-DTL-38999/series Ill.and gender shall be in accordance with Tlable 4.

The databus has been gssigned to the J2 Signal connector, with an alternate databus connectipn on the fiber optic (J4)
connector. This allows for a great deal of connection flexibility, that is, copper databus with fibgr video, or fiber databus

and video.

If various connectors

are made optional, the possible number of configuration combinations would become

unmanageable and would stifle attempts to achieve interoperability. Therefore, for Class | the platform shall implement,
and the sensor shall be [compatibleywith, one of the following configurations in Tables 5 and 6| Examples are shown in

Table 7.
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TABLE 5 - CLASS | CONFIGURATION CONTROL

Connector

Signal Group

Configuration 1

Configuration 2

Configuration 3

Configuration 4

J1

28 VDC Power channel 1
28 VDC Power channel 2

28 VDC Laser Power
Safety Ground
Reserved

X

X
X
X

X

x X X

X

xX X X

do not populate

X

x X X

2

Power Enable
Ethernet
Serial Comms 1
Serial Comms 2
Serial Comms 3
Serial Comms 4

x

X X X X

X X X X

Lasdr Simple Arming (pins 2, 95) X

Lase
Lase

Advanced Arming Cluster 1
Advanced Arming Cluster 2

Safety Status 1-3
hable Gimbal Movement
1PPS
Manufacturer 1-5
Manufacturer 6-10

X
X

X

X

X X X X X X X X X X X

configured independently (see below

Not populated by platform
Not pepulated by platform

13

Video ch 1
Video ch 2
Video ch 3
Video ch 4
Video ch 5
Video ch 6
Video ch 7
Video ch 8

No J3

X

X
X
X

No J3

4

Video ch 1
Video ch 2
Video ch 3
Video ch 4
Video ch 5
Video ch 6
Video ch 7
Ethernet 1
Ethernet'2

No J4

No J4

xX X X X

X X X X X X X X X |IX X X X X X X X

J5

GPS Antenha

configured independently, possibly no J5 (seq

below)

J6

AuxPower

configured independently (see below,

X = Required. " " (blank) = do not include.
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For platforms, in addition to the four configurations shown in Table 5, there are some options, such as the type of time

synchronization shown in Table 6. Table 6 also shows the naming conventions for these options.

TABLE 6 - CLASS | OPTIONS AND THEIR NAMING CONVENTIONS

Page 14 of 51

Configuration Configuration Configuration
Independently Configured item tagA tagB tagC
IEEE-1588 Synchronization -IPN
GPS Antenna -GPS
1 PPS Synchronization -PPS
Connector Location -SID -TOP -ECU
Auxiliary Power -AUX
Naval Apptications -MAR
Some examples of the uge of the naming conventions are shown in Table 7.
TABLE 7 - CLASS | CONFIGURATION NAMING EXAMPLES
1588 1PPS
Configuration Time GPS Time
Number Sync Antenna Sync Connector Location Aux Name
1 Yep No No Side No Class | Configuratio+-1-IPN-SID
2 Yes No Yes Top No Class | Configuratio+-2-IPN-PPS-TOP
4 N No Yes Side No Class | Configuratio‘l-4-PPS-SlD
4 Yep Yes Yes Side No Class | Configuratio+-4-IPN-GPS-PPS-SID
4 N Yes Yes ECU Yes Class | Configuratio*-4-GPS-PPS-ECU-AUX
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As explained for Class |, if various connectors are made optional, the possible number of configuration combinations
would become unmanageable and would stifle attempts to achieve interoperability. Therefore, for Class Il the platform
shall implement, and the sensor shall be compatible with one of the following configurations in Tables 8, 9, and 6.

Examples are showin in Tables 10 and 7.

TABLE 8 - CLASS Il CONFIGURATION CONTROL

Connector

Signal Group

Configuration

1

28 VDC Power channel 1
28 VDC Power channel 2
28 VDC Laser Power
Safety Ground

R "
eservea

X X X X |k

X X X X |IN

P x x x x|w

X X X X |

2

Power Enable
Ethernet
Serial Comms 1
Serial Comms 2
Serial Comms 3
Serial Comms 4
Laser Simple Arming (pins 2, 5)
Laser Advanced Arming Cluster 1
Laser Advanced Arming Cluster 2
Safety Status 1-3
Enable Gimbal Movement
1PPS
Manufacturer1-5
Manufacturer 6-10

x

xX X X X

X

X

X X XX

X

X

X X X X X X X X X X X

configured independently (see

[able 9)

Not populated by platfor
Not populated by platfor

w
m

13

Video ch 1
Video ch 2
Video ch 3
Video ch 4
Video ch 5
Video ch 6
Video ch 7
Video ch 8

NoJ3

xX X X X

NoJ3

Ja

Video ch 1
Video.ch 2
Video ch 3
Video ch 4
Video ch 5
Video ch 6
Video ch 7

No J4

No J4

xX X X X

Ethernet 1
Ethernet 2

X X X X X X X X X |IX X X X X X X X

J5

GPS Antenna

configured independently, possibly no J5 (see Table 9)

x = Required. " " (blank) = do not include.



https://saenorm.com/api/?name=97eb20488ccc050138512572fdeefef5

SAE AS6129 Page 16 of 51

For platforms, configurations are identified by number per Table 8, and an indication of the additional options selected
such as type of time synchronization per Table 9. Examples are shown in Table 10.

TABLE 9 - CLASS Il NAMING CONVENTIONS FOR OPTIONS

Configuration
Independently Configured Item tagA tagB tagC
leee-1588 Synchronization -IPN
GPS Antenna -GPS
1 PPS Synchronization -PPS
Connector Location -SID -TOP -ECU
Naval Application -MAR

TABLE 10 - CLASS || CONFIGURATION NAMING EXAMPLES

1588 1PPS
Configuration | Time GPS Time Connector Aux Naval
Number Sync || Antenna Sync Location Power | Application Name
Yes No Class Il Configuration-1-IPN-
1 Yes No No Side SID-AUX
Class Il Configuration-2-IPN-
No No
2 Yes No Yes Top PPS-TOP
No Yes Class Il Configuration-4-PPS-
4 No No Yes Side SID-MAR
No No Class Il Configuration-4-IPN-
4 Yes Yes Yes Side GPS-PP5-SID
Class Il Configuration-4-GPS-
No No
4 No Yes Yes ECU PPS-ECU

4111 Turret Class | and Turret Class II, J1 Power Connector

For Turret Class | and Turret Class Il, physical arrangement of pins for the J1 Power connector ghall have a 21-11 insert
pattern which is depictefl in Figure 4.  Signals for the Turret Class | and Turret Class Il, J1 power connector shall be
assigned to pins in accordance with Table 11.

NOTE: The contacts for|laser power have been specifically placed such that neither pin is adjacgnt to one with a standing
voltage for safety reasons.

FIGURE 4 - TURRET CLASS | AND TURRET CLASS Il, J1 POWER CONNECTOR PIN ARRANGEMENT
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TABLE 11 - TURRET CLASS | AND TURRET CLASS 1l, J1 POWER CONNECTOR PIN ALLOCATION

Signal Group Signal Name Signal Type Source Contact Wire Type
AWG 12
28 VDC Power DC-1 DC Power Platform D (UTP with E)
Channel 1 AWG 12
DC-1 RTN DC Power Return Platform E (UTP with D)
AWG 12
28 VDC Power DC-2 DC Power Platform F (UTP with L)
Channel 2 AWG 12
DC-2 RTN DC Power Return Platform L (UTP with F)
AWG 12
28 VDC Power DC-3 DC Power Platform C (UTP with G)
Channel 3 AWG 12
DC-3 RTN DC Power Return Platform G (UTP with C)
Safety Ground Chassis Ground Common K AWG 12
AWG 12
28 VDC Lbser PWRL DC Power Platform A (UTP with J)
Powe AWG 12
PWRL_RTN DC Power Return Platform J (UTR with A)
Unused - - B B, H -
Coptacts which are reserved, unused, or unallocated shall be populated by a dummy plug.

Each signal group is des
41111 Power

The platform shall pro
MIL-STD-704F. Each of

The platform shall be capable of supplying 15 amps steady state per each 28 VDC channel. Inrug

to 25 amps for 2 s with a
The sensor shall isolate
41.1.1.2

This contact shall be us|
accordance with MIL-ST
4.1.1.1.3 Laser Power

The platform shall provid

Safety Ground

cribed in more detail below.

ide to the sensor system three channelsvof 28 VDC power sour
he three channels of 28 VDC shall be independently controlled.

25% duty cycle.

bower returns or neutral in,aeeordance with MIL-STD-704F from the cha

pd to provide electrical continuity between the sensor system chassis
D-464.

e 28,VDC power for the laser in accordance with MIL-STD-704F. The Iz

be used to separately power a laser device. This is intended for use with a safety-relevant

ces in accordance with

h current shall be limited

5SIS.

and the host platform in

ser power contacts shall

device such as a laser

designator.

The platform shall be capable of supplying 15 amps steady state for laser power. Inrush current shall be limited to
25 amps for 2 s with a 25% duty cycle.

41.1.2

Turret Class |, J6 Auxiliary Power Connector

For Turret Class |, physical arrangement of pins for the J6 Auxillary Power connector shall have a 21-11 insert pattern.
Signals for the Turret Class |, J6 Auxilliary power connector shall be assigned to pins in accordance with Table 12.

This auxillary connector is used to provide additional power to turrets that require more power.
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TABLE 12 - TURRET CLASS | J6 AUXILIARY POWER CONNECTOR PIN ALLOCATION

Signal Group Signal Name Signal Type Source Contact Wire Type
28 VDC Power DC-5 DC Power Platform D (U)'A\F\F/”v?vigth)
Channel 5 DC-5 RTN DC Power Return Platform E (U?'\IivvevithD)
28 VDG Power DC-6 DC Power Platform F (UAT\LV?vi:th)
Channel 6 DC-6 RTN DC Power Return Platform L (UAI'\IIDV\C/;vi:hZF)
28 VDG Power DC-7 DC Power Platform c (LfTVF‘,’?vitLZG)
Channel 7 DC-7 RTN DC Power Return Platform G (Uﬁ'vlg’/?vitEZC)

Safety Ground Chassis Ground Common K AWG 12
28 VDC Power DC-8 DC Power Platform A (UAI’\‘Y?Vi:r?J)
Channe| 8 DC-8 RTN DC Power Return | Platform J (U)'A‘I'\F‘v?vishz )
28 VDC Polver DC-9 DC Power Platform B (U#tvvevithH)
Channe} 9 DC-9 RTN DC Power Return | Platform H (U/."r‘vavithB)

Coptacts which are reserved, unused, or unallocated shall be populated by a dummy plug.

Each signal group is des
41.1.21 Power

The platform shall provid
channels of 28 VDC sha

The platform shall be ca
to 25 amps for 2 s wi
MIL-STD-704F from the
41.1.2.2

This contact shall be us|
accordance with MIL-ST

Safety Ground

cribed in more detail below.

| be independently controlled.

chassis.

D-464.

e four channels of 28 VDC to the sens6r system in accordance with Mi

able of supplying 15 amps steady state per each 28 VDC channel. Inrus
h a 25% duty cycle. The sensor shall isolate power returns or neytral in accordance with

ed to providetelectrical continuity between the sensor system chassis

| -STD-704F. Each of the

h current shall be limited

and the host platform in
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4.1.1.3 Turret Class | and Turret Class Il, J2 Signal Connector

For Turret Class | and Turret Class I, the J2 contact pattern shall be 25-7 as shown in Figure 5.

FIGURE 5 - TURRET CLASS | AND TURRET CLASS I, J2 SIGNALNNSERT PIN ARRANGEMENT
Signals shall be assigned to pins in accordance with Table 13.

NOTE: Contacts 25 and 75 are to be defined at a later date, as<they are intended to be reserved for quadrax when
quadrax has a sfandardized contact.
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TABLE 13 - TURRET CLASS | AND TURRET CLASS I, J2 SIGNAL CONNECTOR PIN ALLOCATION

Signal Group Signal Name Signal Type Source Contact Wire Type
PWR_EN open / closed circuit Sensor 46 AWG 22 UTP w/47
Power Enable ——
(Discrete) PWR_EN_RTN open/ f'e‘:jf: circuit Platform 47 AWG 22 UTP w/46
Bl_DA+ 1000BaseT Common 28 AWG 24 100Q STP w/35
Bl_DA- 1000BaseT Common 35 AWG 24 100Q STP w/28
BI_DA_SHLD Common 36 Shield
Bl_DB+ 1000BaseT Common 44 AWG 24 100Q STP w/53
Bl_DB- 1000BaseT Common 53 AWG 24 100Q STP w/44
Ethernet BI_DB_SHLD Common 62 Shield
BI_DC+ 1000BaseT Common 45 AWG 24 100Q STP w/54
Bl_DC- 1000BaseT Common 54 AWG 24 100Q STP w/45
Bl DC _SHLD Common 63 Shield
BB+ +000BaseT Cormrom 1A AW/G 24 100Q STP w/71
BI_DD- 1000BaseT Common 71 AWG 24 100Q STP w/70
Bl DD _SHLD Common 78 Shield
X1+ RS-422 Sensor 7 AWG 24 STP w/8
Serial TX1- RS-422 Sensor 8 AWG 24 STP w/7
Communications 422 1 RTN RS-422 Common 17 AWG 24
1 RX1+ RS-422 Platform 16 AWG 24 STP w/23
RX1- RS-422 Platform 23 AWG 24 STP w/16
TX2+ RS-422 Sensor 22 AWG 24 STP w/30
Serial TX2- RS-422 Sensor 30 AWG 24 STP w/22
Communications 422 2 RTN RS-422 Common 29 AWG 24
2 RX2+ RS-422 Platform 37 AWG 24 STP w/38
RX2- RS-422 Platform 38 AWG 24 STP w/37
TX3+ RS-422 Sénsor 55 AWG 24 STP w/56
Serial TX3- RS-422 Sensor 56 AWG 24 STP w/55
Communications 422 3 RTN RS-422 Common 64 AWG 24
3 RX3+ RS-422 Platform 65 AWG 24 STP w/72
RX3- RS-422 Platform 72 AWG 24 STP w/65
TX4+ RS-422 Sensor 73 AWG 24 STP w/79
Serial TX4- RS-422 Sensor 79 AWG 24 STP w/73
Communications 422 4 RTN RS:422 Common 80 AWG 24
4 RX4+ RS-422 Platform 85 AWG 24 STP w/86
RX4- RS-422 Platform 86 AWG 24 STP w/85
MASTER_ARM gpen/ Cégze\‘/’)c'rcu't Platform 2 AWG 22
NMIASTER_ARM_RTN open/ ngze\‘j)c'rcu't Platform 95 AWG 22
NFZ SELECT BIT.0 open/closed circuit Platform 4 AWG 24
Laser Arming NFZ _SELECHBIT 1 open/closed circuit Platform 5 AWG 24
and Cutouts NiZ_SELECT\PARITY open/closed circuit Platform 11 AWG 24
(Discretes) \Fz SELECT RTN open/ ‘("r‘;ffr‘f]f"c”'t Platform 12 AWG 24
MQDE.SELECT _BITO 28 V logic Platform 89 AWG 24
MODE_SELECT BIT 1 28 \/logic Platform aQ AWG 24
MODE_SELECT _PARITY 28 V logic Platform 97 AWG 24
MODE_SELECT _RTN 28 V logic (return) Platform 98 AWG 24
Laser Fire LF+ Isolated Sensor 20 AWG 24 UTP w/21
Annunciation 28V Logic
h Isolated
(Discrete) LF- 28V Logi Sensor 21 AWG 24 UTP w/20
gic
SS1+ Isolated 28 V logic Sensor 15 AWG 24 UTP w/19
SS1- Isolated 28 V logic Sensor 19 AWG 24 UTP w/15
Safety Status SS2+ Isolated 28 V logic Sensor 42 AWG 24 UTP w/60
(Discretes) SS2- Isolated 28 V logic Sensor 60 AWG 24 UTP w/42
SS3+ Isolated 28 V logic Sensor 82 AWG 24 UTP w/93
SS3- Isolated 28 V logic Sensor 93 AWG 24 UTP w/82
Enable Gimbal ENBL_GIMB open/ C'gze\‘j' cireuit Platform 51 AWG 22
Movement ( ) ——
(Discrete) ENBL_GIMB_RTN open/ ngze\‘/’)c"cu't Platform 52 AWG 22
. 1PPS 10 V logic Platform / 48 AWG 24 UTP w49
Time Sync Sensor
1PPS 1PPS RTN 10 V logic Patiorm | 49 AWG 24 UTP w/48
ensor
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Signal Group Signal Name Signal Type Source Contact Wire Type
Hand Controller HAND_CONT_PWR 28 VDC 500 mA Sensor 68 AWG 22
Power maximum
HAND CONT _PWR RTN DC Power Return Platform 69 AWG 22
Sensor (not 24, 31, 32,
- platform) 58, 66, 67, 74
1,3, 9,10,
Reserved N/A N/A N/A 25, 75, 87, N/A
88, 94, 96
6, 14, 18, 26,
27, 33, 34,
Unused 41, 43, 50,
N/A N/A N/A 59. 61, 76, N/A
77, 81, 83,
84,91, 92,99
Contacts which are reserved, unused, or unallocated shall be populated by a dummy plug.

Each signal group in Tah

have their own return ling¢. That is done for Electromagnetic Compatibility (EMC) performance; ag

integration.

For logic levels, unless ¢therwise specified, “low” is defined to be safe. A voltage(f greater th
pic level ‘1°. A voltage level of less than or equal to 1.5.VDC shall be int¢rpreted as logic ‘0’

shall be interpreted as lo

NOTE: Some acquisitiop programs may allow a higher voltage levels to also be interpreted as Ig

for this would b
threshold not ex
4.1.1.3.1 Power Enab
The Power Enable signa
if the sensor system is ri

precluded from executin
platform and when disab

Power Enable is a switc
the interface). The switg
Enable is disabled if an
enabled if a closed circui

An open circuit for Powe
Enable shall have a resi
be 30 VDC.

le 13 is described in more detail below. By convention of this standard)

e the result of a system safety analysis. In such'a case, it is recomn

eed 15.0 VDC.
e

is used for a controlled power up and shut down of the sensor system.
bquired to execute a sequence of.steps upon shutdown, steps that the
y if power were simply removed from the system. The Power Enable s
ed, instructs the sensor to'power down.

N, relay, or Solid State Relay (SSR) controlled by the platform (or huma
h goes across PWR)EN and PWR_EN_RTN. The sensor provides th
open circuit exists’ externally between the contacts (i.e., the switch is
t is externally<applied between the contacts.

- Enable’shall have a resistance value greater than or equal to 100k Q. 4
stancévalue less than 5 Q. The maximum current shall be 100 mA. Th

individual signal sets will
well as ease of platform

an or equal to 18.0 VDC

gic '0". A typical impetus
nended that the logic '0'

This control is necessary
sensor system would be
gnal is controlled by the

h on the platform side of
b voltage for this. Power
open). Power Enable is

\ closed circuit for Power
e maximum voltage shall

41.1.3.2

Ethernet Databus (Copper)

Gigabit Ethernet is an 8-wire (4 twisted-pair), 100 Q connection. The J2 Ethernet databus shall be implemented as
Gigabit Ethernet. Gigabit Ethernet shall comply with IEEE 802.3-2008 for a 1000BaseT channel. The maximum cable

length is 100 m.
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4.1.1.3.3 Serial Communications

Up to four application-configurable serial communication ports are defined. Each port shall be compliant to
Telecommunications Industral Association (TIA)/Electronic Industry Alliance (EIA) RS-422. It is expected that the first port
will be used for a hand controller. It is expected that the latency of communication on this interface is critical, thus a more
complex multilayer protocol interface would not be practical.

These interfaces can also be used for integration with other equipment, such as moving map cueing and display systems.

Note that a separate return line is included with each serial communications port for ease of platform integration.

41.1.3.4

Laser Arming and Cutouts

A set of 10 pins dedicat

to laser control is available for the arming of non-eyesafe laser device

pre-defined laser suppregsion zone maps.

MASTER_ARM and MASTER_ARM_RTN are a pair of pins across a switch, relay, or SSR. In o

platform closes the swit

which completes the circuit. The current which goes through‘it, and th

from the sensor. The sensor doesn’t generate its own voltage; it comes in from the.platform via

Class I/ll, this is the 28
with a maximum of 100

There are three No Fire
the platform. The three g
or SSR capable of hand
controlling each of the th

There are three mode s
signals have a common

LASER SIMPLE ARMIN
the pins are open, powe
to connect a simple armi

LASER ADVANCED AR
map, in azimuth and ele
the turret's line-of-sight i
to the aircrew. The may
enabling it to be mountg
case, a high reliability m

DC Laser Power). The platform shall provide a switchréelay, or SSR caf
MA current.

vone (NFZ) circuits. Each is a switch, relay, or SSR provided by, and ind
ircuits have a common return (NFZ _SELECT) RTN). The platform sha
ling 30 VDC for each of the three NFZ circuits. The platform shall be ¢
ree NFZ circuits.

blect signals using 28 VDC logic which are independently controlled by
eturn: MODE_SELECT_RTN.

5 - These pins form part ©f jthe power circuit for a non-eyesafe laser d
[ to the device is disabled; when close-circuited, power is enabled. The
ng switch to these contacts. Pins 2 and 95 shall be used for laser Simple]

ation, that defines where the laser can and cannot fire. It is designed t
5 over any part of the platform. This prevents laser energy from reflectir]

is stored~in the turret's computer memory. Further, a turret may ha
d at séveral points on the platform, or on several platform models, wit
behanism is needed to select which map should be used. Pins 4, 5, 11,

5, and for the selection of

rder to arm the laser, the
b voltage across it, come
the power connector (for
able of handling 30 VDC

ependently controlled by
| provide a switch, relay,
apable of independently

the platform. The three

bvice in the turret. When
pins allow the integrator
Arming.

MING CLUSTER - Turreted EO/IR systems have a NFZ, or Cutout Map. It's a 2-dimensional

b inhibit laser firing when
g back, posing a hazard
e several maps stored,
hout modification. In this
and 12 shall be used for

Laser Advanced Arming

luster 1

Assuming that three of the four pins allocated to this function are used to select a map, up to 8 maps can be defined in the
turret. The fourth pin would be used as a parity check for safety.

LASER ADVANCED ARMING CLUSTER 2 - These pins can be used in a number of ways. They determine under what
conditions or states the laser will be used. For example, if there are multiple non-eyesafe lasers in a turret, these pins
could be used to select one or more devices (secondary arm). Pins 89, 90, 97, and 98 shall be used for laser advanced
arming Cluster 2.

4.1.1.3.5 LaserFire

The Laser Fire signal shall be used to annunciate the firing of a non-eyesafe laser. This signal shall be a 28 VDC isolated
signal. The maximum voltage shall be 30 VDC with a maximum current of 100 mA.
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41.1.3.6 Safety Status

A set of three signal pairs is available to indicate the status of safety relevant functions in the EO/IR system. These shall
be 28 VDC isolated signals. These signals are controlled by the sensor. The maximum voltage shall be 30 VDC with a
maximum current of 100 mA.

4.1.1.3.7 Enable Gimbal Movement

The Enable Gimbal Movement signal shall be used to indicate that the sensor system's outer gimbal motors are to be
enabled. This control is necessary to ensure that the turret does not move in azimuth and/or elevation at high speeds
endangering individuals that may be working in close proximity to the sensor. The Enable Gimbal Movement signal
originates from the sensor with the platform opening and closing the circuit. An open circuit shall indicate that the motors
shall not be powered.

NOTE: The maintainer may need to move the gimbal by hand.
4.1.1.3.8 Time Synchronization - 1 PPS

Wiring for a 1 PPS signa] for time synchronization shall be provided. This signal shalPbe in accorflance with the input time
roll-over pulse (1 PPS) per ICD-GPS-060B. See also Figure 6.

Input pul
Lesiding edge is rollover (time being synchronized)
Leglical high: 1@ +1/-2 Vdc inte 5@ aohms
Logical low: @ +2/-1 Vdc into 50 ohms
Risle time: < 58 nanosec from 18X .@mplitude to 98% amplitude
Fall time: < 1 microsec from 96% amplitude to 18% amplitude
Totlal pulse time: 2@ microsec-(+50%, -20%)

____________ 10 + 1/-2 Vdc
INTO 50 OHMS
90% AMPLITUDH
10% AMPLITUDE [
<) <50 NANOSEC _ 04+ 21 Vde
INTO 50 OHMS
<1 MICROSEC a—

20 MICROSEC
+50%, -20%

FIGURE 6 - INPUT TIME ROLLOVER PULSE (1 PPS) SIGNAL CHARACTERISTICS
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4.1.1.3.9 Hand Controller Power

Power may be provided by the sensor to the hand controller. The maximum voltage shall be 30 VDC with a maximum
current of 500 mA.

4.1.1.3.10 Sensor Manufacturer Pins

A set of 10 pins are reserved for use by individual EO/IR sensor system suppliers, primarily for maintenance purposes
when the sensor is not connected to the platform. The platform shall not populate these pins.

4.1.1.4 Turret Class | and Turret Class I, J3 Video (Copper) Connector
The video connection consists of two variants, one that is based on copper wire (J3) and shall be video only, and one that

is based on fiber optic (Jft) for both video and other data signals. This standard does not mix copper and fiber connections
on a single connector.

For Turret Class | and Tyrret Class 1l the J3 Video connector contact pattern shall be 17<8 as shown in Figure 7. Signals
shall be asssigned to ping in accordance with Table 14.

SYMMETRICAL

FIGURE 7 - TURRET CLASS | AND TURRET CLASS I, J3 VIDEO (COPPER)
CONNECTOR INSERT PIN ARRANGEMENT

TABLE 14 - TYURRET'CLASS | AND TURRET CLASS I, J3 VIDEO CONNECTOR PINJALLOCATION

Signal Name Signal Type Source Contact
Video Ch 1 SMPTE292/424M Sensor A
Video Ch 2 SMPTE292/424M Sensor B
Video Ch 3 SMPTE292/424M Sensor C
Video Ch 4 SMPTE292/424M Sensor D
Video Ch 5 SMPTE292/424M Sensor E
Video Ch 6 SMPTE292/424M Sensor F
Video Ch 7 SMPTE292/424M Sensor G
Video Ch 8 SMPTE292/424M Sensor H

Each channel shall comply with SMPTE292, driving into 75 Q #16 coaxial cable, per the standard. Video channels can
also be SMPTE 424M over the same wiring.

NOTE: This interface has a maximum cable length of approximately 50 ft before significant signal degradation occurs.

The application defines the number of active channels.
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4.1.1.5 Turret Class | and Turret Class Il, J4 Fiber Optics Connector

Fiber optic shall be multimode fiber. The core diameter shall be 50 ym + 3 ym and the cladding diameter shall be 125 ym

+ 2 ym. The termini shall be butt end MIL-PRF-29504/4 (Pin) or MIL-PRF-29504/5 (Socket) which fit into size 16 entry
holes.

Ethernet Channels shall transmit and receive at 850 nm per IEEE 802. 3-2008 for 10GBASE-SR applications.

SMPTE 297 Channels shall transmit low power SMPTE 292 or 424M signals at 1310 nm specifically according to call out
L-PC-CD-1310.

Fiber used shall be OM2 compliant or better, as defined by ISO/IEC 11801. It is recommended that for longer path
applications that the cable be bend-insensitive OM4.

For Turret Class | and Tuirret Class 1l the J4 Fiber Optic Connector contact pattern 19-11 is depigted in Figure 8. Signals
shall be assigned to each pin and fiber in accordance with Table 15.

Y
¢ sYM

FIGURE 8 - TURRET CLASS | AND.TURRET CLASS I, J4 FIBER OPTIC INSERT PIN ARRANGEMENT

TABLE 15 - TURRET CLASS I AND TURRET CLASS I, J4 FIBER OPTIC CONNECTOR PIN ALLOCATION

Signal Name Signal Type Source Contact
Sensor Transmit 1 10GBASE-SR Sensor A
Sensor Receive 1 10GBASE-SR Platform B
Sensor Transmit 2 10GBASE-SR Sensor C
SENSOl RECEIVE 2 TUGDASE-OR FIdauormtn U

Video Ch 1 SMPTE 297 Sensor E
Video Ch 2 SMPTE 297 Sensor F
Video Ch 3 SMPTE 297 Sensor G
Video Ch 4 SMPTE 297 Sensor H
Video Ch 5 SMPTE 297 Sensor J
Video Ch 6 SMPTE 297 Sensor K
Video Ch 7 SMPTE 297 Sensor L

4.1.1.6 Turret Class | and Turret Class Il, J5 GPS Antenna

When a GPS receiver internal to the sensor is being used and requires an external antenna, the J5 connector shall be

used. These signals shall have characteristics that comply with Appendix A (Additional Interface Requirements for GPS
RF Signals) of this standard.

4.1.2 Turret Class lll, Interface Connectors

Turret Class Ill connectors shall be allocated as described in Table 16.
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TABLE 16 - TURRET CLASS IIl CONNECTORS

J3 J4 J5
J1 J2 Video Fiber GPS
Power Signal (Copper) Optic Antenna
Type MIL-DTL- MIL-DTL- MIL-DTL- MIL-DTL- MIL-PRF-
38999/l 38999111 38999/Il1 38999111 39012
Shell Size 19 19 17 13 TNC-
Receptacle Receptacle Receptacle Receptacle
Segsor LR withppin with spocket with s?)cket with sF:)cket Receptacle
ender A . . .
inserts inserts inserts inserts
fetert | P pugwin | ugwin | pugwin |
Gender inserts pin inserts pin inserts pin inserts
Keying N A N N -
Insert 19-11 19-35 17-8 13-4 -
If various connectors are made optional the possible number of configuration combinations.would become unmanageable
and will stifle any attempt toward interoperability. Therefore, for Class lll the platform &hall implement, and the sensor
shall be compatible with,|one of the following configurations in Table 17.
TABLE 17 - TURRET CLASS Ill CONFIGURATION:CONTROL
Configuration
Connector Signal Group 1 2 3 4
28 VDC Power channel 1 X X X X
28 VDC Power channel 2 X X X X
J1 28 VDC Laser Power X X X X
Safety Ground % X X X
Reserved do not populate
Power Enable X X X X
Ethernet X X X X
Serial Comms 1 X X X
Serial Comms 2 X X X
Serial Comms 3 X
2 Serial Comms 4 X
Laser Simple Arming (pins 2, 95) X X X X
Laser Advanced Arming Cluster 1 X
Laser Advanced Arming Cluster 2 X
Safety Status1 - 3 X X X X
Enable Gimbhal Movement X X X X
1'PPS configured independently (see bdlow)
Video ch 1 X X
Video ch 2 X X
Video ch 3 X X
Video ch 4 X X
J3 ) No J3 No J3
Video ch 5 X
Video ch 6 X
Video ch 7 X
Video ch 8 X
Video ch 1 X X
Ja Video ch 2 No J4 No J4 X X
Ethernet X X
J5 GPS Antenna configured independently, possibly no J5 (see below)
X = Required. " " (blank) = do not include.
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For platforms, configurations are identified by number per Table 17 and an indication of the additional options selected,
such as type of time synchronization, per Table 18. Examples are shown in Table 19.

TABLE 18 - TURRET CLASS Il NAMING CONVENTIONS FOR OPTIONS

Configuration
Independently Configured Item tagA tagB tagC
IEEE-1588 Synchronization -IPN
GPS Antenna -GPS
1 PPS Synchronization -PPS
Connectors -SID -TOP -ECU
Naval Application -MAR

TABLE 19 - TURRET CLASS Il CONFIGURATION NAMING EXAMPLE

JJ

1588 1PPS
Configuration Time GPS Time Connector
Number Sync Antenna Sync Location Name

1 Yes No No Side Class il Configuratio+-1-IPN-SID

2 Yes No Yes Top Class Il Configuratio+-2-IPN-PPS-TOP

4 No No Yes Side Class llI Configuratio*-4-PPS-SID

4 Yes Yes Yes Side Class llI Configuratio+-4-IPN-GPS-PPS-SID
4 No Yes Yes ECU Class Il Configuratio*-4-GPS-PPS-ECU

4.1.21 Turret Class ll|, J1 Power Connector

J1 Connector functions shall be assigned to pins in accordance with Figure 9 and Table 20 for Turret Class Ill. The
connector pattern shall be 19-11. Note that, for safety reasons, the contacts for laser power haveg been specifically placed
such that neither pin is agljacent to one with a standing.voltage.

FIGURE 9 - TURRET CLASS Ill, J1 POWER CONNECTOR PIN ARRANGEMENT
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TABLE 20 - TURRET CLASS lil, J1 POWER CONNECTOR PIN ALLOCATION

Signal Group Signal Name Signal Type Source Contact Wire Type
DC1 DC Power Platform D (U'?\é,vaish%)
Primary DC Power AWG 16
DC1_RTN DC Power Return Platform E (UTP with D)
DC2 DC Power Platform F (Uﬁ'\g(v;vi:h(SL)
Secondary DC Power AWG 16
DC2_RTN DC Power Return Platform L (UTP with F)
Safety Ground Chassis Ground Common K AWG 16
AWG 16
PWRL DC Power Platform A .
Laser Power (UTP with J)
AWG 16
PWRL_RTN DC Power Return Platform J (TP with A)
Reserved, do not uge - - - B,H -
Unused - - C,G -

Each signal group is des
41.21.1 Power

The platform shall pro
MIL-STD-704F. Each of

cribed in more detail below.

ide to the sensor system two channels of 28 AV/DC power sourges in accordance with
he two channels of 28 VDC shall be independently:controlled.

The platform shall be capable of supplying 10 amps steady state per,each 28 VDC channel. Inrugh current shall be limited

to 14 amps for 2 s with a
The sensor shall isolate
41.21.2

This contact shall be us|
accordance with MIL-ST
4.1.2.1.3 Laser Power

The platform shall be ¢

Safety Ground

25% duty cycle.

D-464.

pd to provide electrical continuity between the sensor system chassis

bower returns or neutral in accordance with MIL-STD-704F from the chasgsis.

and the host platform in

hpable of supplying 10 amps steady state of 28 VDC power for the lpser in accordance with

MIL-STD-704F. Inrush clirrent shall be limited to 14 amps for 2 s with a 25% duty cycle. The lasef power contacts shall be
used to separately power a,laser device. The sensor shall isolate power returns or neutral in accordance with
hassis:

MIL-STD-704F from the

This is intended for use
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4.1.2.2 Class lll, J2 Signal Connector

For Turret Class Il the J2 contact pattern shall be 19-35 as shown in Figure 10.

‘

125 | 34~
/1? & | P43 ™S
/ 10| @ @ | 5 \
s | @ & | & |58
& @ -] &
& & @ L
1 Q ‘$ 9 ’9 64
& & & | @ @

@ 4 @ ¢
—e— & +-& 4 X
& @ -] &

3$ L::] & | $ ¢
& & & ¢
& & | @ &
gﬂ} @ L3 &

L3 & | @ © |63
\16 & @ |57 /
el el
-y

F

S5URE 10 - TURRET CLASS Ill, J2 SIGNAL INSERT,PIN ARRANGEMENT
Signals for the Turret Clgss lll, J2 Signal connector shall be assigned to pins‘in accordance with Table 21.

TABLE 21 - TURRET CLASS Ill, J2 SIGNAL CONNECTOR PIN ALLOCATION

Signal Group Signal Name Signal Type) Source Contact Wire Type

Power Enable PWR_EN open / closed circuit Platform 19 AWG 22 UTP w/27
(Discrete) PWR_EN_RTN open / closed circuit Platform 27 AWG 22 UTP w/19
BI_DA+ 1000BaseT Common 22 AWG zwgg QsTP
BI_DA- 1000BaseT Common 23 AWG 24 100 @ STP

Bl_DA_SHLD Common 31 Shield
Bl_DB+ 1000BaseT Common 32 AWG 2‘\‘N7??:(5) QSTP
BI_DB- 1000BaseT Common 33 AWG 24 7:?3 QsTP

Ethernet W_

Bl_DB_SHLD Common 24 Shield
Bl DC+ 1000BaseT Common 48 AWG Ztv}:g QSTP
BI_DC- 1000BaseT Common 49 AWG 24100 Q STP

w/48

BI"DC_SHLD Common 40 Shield
Bl_DD+ 1000BaseT Common 41 AWG ztv;:g QsTP
BI_DD- 1000BaseT Common 42 AWG ztv}::) QSTP

Bl_DD SHLD Common 50 Shield
TX1+ RS-422 Sensor 8 AWG 24 STP w/14
Serial TX1- RS-422 Sensor 14 AWG 24 STP w/8

Communications 422_1_RTN RS-422 Common 15 AWG 24
1 RX1+ RS-422 Platform 9 AWG 24 STP w/16
RX1- RS-422 Platform 16 AWG 24 STP w/9
TX2+ RS-422 Sensor 20 AWG 24 STP w/28
Serial TX2- RS-422 Sensor 28 AWG 24 STP w/20
Communications 422 2 RTN RS-422 Common 29 AWG 24

2 RX2+ RS-422 Platform 21 AWG 24 STP w/30
RX2- RS-422 Platform 30 AWG 24 STP w/21
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Signal Group Signal Name Signal Type Source Contact Wire Type
TX3+ RS-422 Sensor 37 AWG 24 STP w/46
Serial TX3- RS-422 Sensor 46 AWG 24 STP w/37
Communications 422 _3 RTN RS-422 Common 38 AWG 24
3 RX3+ RS-422 Platform 47 AWG 24 STP w/39
RX3- RS-422 Platform 39 AWG 24 STP w/47
TX4+ RS-422 Sensor 55 AWG 24 STP w/62
Serial TX4- RS-422 Sensor 62 AWG 24 STP w/55
Communications 422 _4 RTN RS-422 Common 56 AWG 24
4 RX4+ RS-422 Platform 57 AWG 24 STP w/63
RX4- RS-422 Platform 63 AWG 24 STP w/57
MASTER_ARM open/closed circuit (28 V) Platform 2 AWG 22
MASTER_ARM_RTN open/closed circuit (28 V) Platform 5 AWG 22
NFZ_SELECT BIT 0 open/closed circuit Platform 11 AWG 24
NFZ—SELECTBIF1—————openiclosed-cireuit Rlatferm 42 AWG 24
Laser Arming NHZ_SELECT_PARITY open/closed circuit Platform 13 AWG 24
and Cutouts open/closed circuit
(Discretes) NFZ_SELECT_RTN P (return) Platform 52 AWG 24
MQ@QDE_SELECT_BIT 0 28 V logic Platform 53 AWG 24
MQDE_SELECT_ BIT 1 28 V logic Platform 54 AWG 24
MODE_SELECT_PARITY 28 V logic Platform 59 AWG 24
MQDE_SELECT_RTN 28 V logic (return) Platform 65 AWG 24
Laser Fire LF+ Isolated 28 V logic Sensor 51 AWG 24 UTP w/58
A'(‘S:‘s':fr::;;’“ LF- Isolated 28 V logic Sensor 58 AWG 24 UTP w/51
SS1+ Isolated 28 V logic Sensor 4 AWG 24 UTP w/10
SS81- Isolated 28 V logic Sensor 10 AWG 24 UTP w/4
Safety Status SS2+ Isolated 28 V logic Sensor 17 AWG 24 UTP w/25
(Discretes) SS2- Isolated 28 V logie Sensor 25 AWG 24 UTP w/17
SS3+ Isolated 28 V.logic Sensor 34 AWG 24 UTP w/43
SS3- Isolated 28 V'logic Sensor 43 AWG 24 UTP w/34
Enable Gimbal LOCK_GIMB openiclosed circuit Platform 60 AWG 22
Movement (28 V) —
(Discrete) | OCK_GIMB_RTN R czzzeg)c"c‘“t Platform 61 AWG 22
Time Synch 1_PP$S 10 V logic Platform 36 AWG 24 UTP w/45
1PPS 1_PPS_RTN 10 V logic Platform 45 AWG 24 UTP w/36
Hand Controller HAND CONT_PWR 28 VDC 500 mA maximum Sensor 36 AWG 22
Power HAND_CONT_PWR_Return DC Power Return Sensor 37 AWG 22
1,3,6,7,
Reserved N/A N/A N/A 64, 66 N/A
NOTE: Some of the reserved pins are reserved in order to buffer the Master Arm pins
Contacts which are reserved, unused, or unallocated shall be populated by a dummy plug.
By convention of this stapdard, |nd|V|duaI S|gnal sets will have their own return line. That is done or EMC performance, as
well as ease of platform'i fed—tow” to be safe. A voltage of

greater than or equal to 18.0 VDC shaII be mterpreted as logic level ‘1. A voltage level of less than or equal to 1.5 VDC
shall be interpreted as logic ‘0’.

NOTE: Some acquistion programs, may allow a higher voltage levels to also be interpreted as logic '0'. A typical impetus
for this would be the result of a system safety analysis. In such a case, it is recommended that the logic '0'
threshold not exceed 15.0 VDC.

4.1.2.2.1 Power Enable

The Power Enable signal is used for a controlled power up and shut down of the sensor system. This control is necessary

if the sensor system is required to execute a sequence of steps upon shutdown, steps that the sensor system would be

precluded from executing if power were simply removed from the system. The Power Enable signal comes from the
platform and instructs the sensor to power down.
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Power Enable is a switch, relay, or SSR controlled by the platform (or human on the platform side of the interface). The
switch goes across PWR_EN and PWR_EN_RTN. The sensor provides the voltage for this. Power Enable is enabled is
disabled if an open circuit exists externally between the contacts (i.e., the switch is open). Power Enable is enabled if a
closed circuit is externally applied between the contacts.

An open circuit for Power Enable shall have a resistance value greater than 100k Q. A closed circuit for Power Enable
shall have a resistance value less than 5 Q. The maximum current shall be 100 mA. The maximum voltage shall be
30 VDC.
4.1.2.2.2 Ethernet Databus (Copper)

Gigabit Ethernet is an 8-wire (4 twisted-pair), 100 Q connection. The J2 Ethernet databus shall be implemented as

Gigabit Ethernet. Gigabit Ethernet shall comply with IEEE 802.3-2008 for a 1000BaseT channel. The maximum cable
length is 100 m.

4.1.2.2.3 Serial Communications

Up to four application
Telecommunications Ind
will be used for a handc
complex multi-layer protg

These interfaces can als
Note that a separate retu

4.1.2.24 Laser Armin
A set of 10 pins dedicate
pre-defined laser suppre

MASTER_ARM and MA
platform closes the switg
from the sensor. The se
Class I/ll, this is the 28

with a maximum current

There are three NFZ cir
The three circuits have
capable of handling 30

-configurable serial communication ports are defined. ‘Each port
Listry Association (TIA)/Electronic Industry Alliance (EIA)y RS:422. Itis e
pbntroller. It's expected that the latency of communication on this interfad
col interface would not be practical.

D be used for integration with other equipment, such as Moving Map cue

j and Cutouts

d to laser control is available for.the arming of non-eyesafe laser device
5sion zone maps.

BTER_ARM_RTN are a _pair of pins across a switch, relay, or SSR. In o
h which completes thercircuit. The current which goes through it, and th

DC Laser Power)."The platform shall provide a switch, relay, or SSR caq
bf 100 mA current.

uits. Each is a switch, relay, or SSR provided by, and independently ¢
a common return (NFZ _SELECT_RTN). The platform shall provide
DC,for each of the three NFZ circuits. The platform shall be capable of

shall be compliant to
pected that the first port
e is critical, thus a more

ng and display systems.

rn line is included with each serial communieations port for ease of platform integration.

5, and for the selection of

rder to arm the laser, the
b voltage across it, come

sor doesn’t generate’ its own voltage; it comes in from the platform via the power connector (For

able of handling 30 VDC

bntrolled by the platform.
a switch, relay, or SSR
ndependently controlling

each of the three NFZ cir

it
CUTIlS.

There are three mode select signals using 28 VDC logic which are independently controlled by the platform. The three
signals have a common return: MODE_SELECT_RTN.

LASER SIMPLE ARMING - These pins form part of the power circuit for a non-eyesafe laser device in the turret. When
the pins are open, power to the device is disabled, and when close-circuited, power is enabled. The pins allow the
integrator to connect a simple arming switch to these contacts. Pins 2 and 5 shall be used for laser Simple Arming.

LASER ADVANCED ARMING CLUSTER 1 - Turreted EO/IR systems have a NFZ, or Cutout Map. It is a 2-dimensional
map, in azimuth and elevation, that defines where the laser is allowed to fire, and where it's not. It's designed to inhibit
laser firing when the turret's line-of-sight is over any part of the platform. This prevents laser energy from reflecting back,
posing a hazard to the aircrew. The map is stored in the turret's computer memory. Further, a turret may have several
maps stored, enabling it to be mounted at several points on the platform, or on several platform models, without
modification. In this case, a high reliability mechanism is needed to select which map should be used. Pins 11,12,13, and
52 shall be used for Laser Advanced Arming Cluster 1.
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Assuming that three of the four pins allocated to this function are used to select a map, up to 8 maps can be defined in the
turret. The fourth pin would be used as a parity check for safety.

LASER ADVANCED ARMING CLUSTER 2 - These pins can be used in a number of ways. They determine under what
conditions or states the laser will be used. For example, if there are multiple non-eyesafe lasers in a turret, these pins
could be used to select one or more devices (secondary arm). Pins 53, 54, 59, and 65 shall be used for laser advanced
arming Cluster 2.

4.1.2.25 LaserFire

The Laser Fire signal shall be used to annunciate the firing of a non-eyesafe laser. These shall be 28 VDC isolated

signals. The maximum voltage shall be 30 VDC with a maximum current of 100 mA.

41.2.2.6

Safety Status

b

A set of three signal pairs is available to indicate the status of safety relevant functions in.the E

be 28 VDC isolated sign
maximum current of 100

4.1.2.2.7 Enable Gimh

The Enable Gimbal Moy
enabled. This control is
endangering individuals
originates from the sens
shall not be powered.

NOTE: The maintainer n
41.2.2.8

Wiring for a 1 PPS signa
roll-over pulse (1 PPS) p
4123 TurretClass Il

For Turret Class lll, the |
Turret Class 1ll, J3 Video

als. These signals are controlled by the sensor. The maximum~-voltagg
mA.

al Movement
ement signal shall be used to indicate that the sensor system's outer
necessary to ensure that the turret does not move in azimuth and/or

that may be working in close proximity to.the sensor. The Enable (
br with the platform opening and closing the circuit. An open circuit shal

nay need to move the gimbal by hand.

Time Synchronization - 1 PPS

for time synchronization shall be provided. This signal shall be in accor
er ICD-GPS-060B.

, J3 Video (Copper) Connector

3 Video (Copper) connector contact pattern shall be 17-8 as shown in |
(Coppen).connector shall be assigned to pins in accordance with Table

D/IR system. These shall
shall be 30 VDC with a

gimbal motors are to be
blevation at high speeds
bimbal Movement signal
indicate that the motors

Hance with the input time

Figure 11. Signals for the
D2.

SYMMETRICAL

FIGURE 11 - TURRET CLASS llI, J3 VIDEO (COPPER) CONNECTOR INSERT PIN ARRANGEMENT
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TABLE 22 - TURRET CLASS lIl, J3 VIDEO (COPPER) CONNECTOR PIN ALLOCATION

Signal Name Signal Type Source Contact
Video Ch 1 SMPTE292/424M Sensor A
Video Ch 2 SMPTE292/424M Sensor B
Video Ch 3 SMPTE292/424M Sensor C
Video Ch 4 SMPTE292/424M Sensor D
Video Ch 5 SMPTE292/424M Sensor E
Video Ch 6 SMPTE292/424M Sensor F
Video Ch 7 SMPTE292/424M Sensor G
Video Ch 8 SMPTE292/424M Sensor H

Each channel shall comply with SMPTEZ92M, driving into 75 QO #16 coaxial cable, per the stand

also be SMPTE 424M oV
NOTE: This interface ha
The application defines t
4124

Turret Class Il

Fiber optic shall be multi
1 2 ym. The termini shall

Ethernet Channels shall

SMPTE 297 Channels
L-PC-CD-1310.

Fiber used shall be OM
applications that the cab

For Turret Class lll, the |
to each contact and fibe

er the same wiring.

he number of active channels.

, J4 Fiber Optic Connector

e be bend-insensitive OM4.

[ in accordance.with Table 23.
+Y

A

®

S a maximum cable length of approximately 50 ft before significant’signg

mode fiber. The core diameter shall be 50 ym £3-um and the cladding ¢
be butt end MIL-PRF-29504/4 (Pin) or MIL-PRF-29504/5 (Socket) to fit i

ransmit and receive at 850 nm per IEEE802.3-2008 for 10GBASE-SR §

shall transmit SMPTE 292 or 424M signals at 1310 nm specifical

2 compliant or better, as _defined by ISO/IEC 11801. It is recommen

4 Fiber Optic Connector contact pattern 13-4 is depicted in Figure 12. §

ard. Video channels can

| degradation occurs.

iameter shall be 125 ym
hto size 16 entry holes.

pplications.

y according to call out

fded that for longer path

bignals shall be assigned

4 ® , @ |
@

C

-Y

FIGURE 12 - TURRET CLASS Il FIBER OPTIC INSERT PIN ARRANGEMENT
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TABLE 23 - TURRET CLASS Ill, J4 FIBER OPTIC VIDEO CONNECTOR PIN ALLOCATION

Signal Name Signal Type Source Contact
Sensor Transmit 10GBASE-SR Sensor A
Sensor Receive 10GBASE-SR Platform B

Video Ch 1 SMPTE 297 Sensor C
Video Ch 2 SMPTE 297 Sensor D

4.1.2.5 Turret Class lll, J5 GPS Antenna Connector

When a GPS receiver internal to the sensor is being used and requires an external antenna, the J5 connector shall be
used. These signals shall have characteristics that comply with Appendix A (Additional Interface Requirements for GPS
RF Signals) of this standard.

4.1.3 TurretClass IV |

Class IV Turret connectq
(J3), Fiber Optic (J4) ar
descriptors shall be in ac

hterface Connectors

rs shall be partitioned into the following connector types:Power(J1), S
d Additional Signals (J5). Connector specifications shall be @s listed
cordance with MIL-STD-1560B.

TABLE 24 - TURRET CLASS IV CONNECTORS

gnal (J2), Video Copper
in Table 24. The insert

i J5
J3 (%) Additional
J1 J2 Video ~Ja Signals J6
Power Signal (Copper) . Fiber Optic (Optional) GPS
MIL-DTL- MIL-DTL- MIL-DTL- MIL-DTL- MIL-DTL-
Type 38999/ 38999/ 38999/ 38999/ 38999/ TNC
Series | Series | Series-| Series | Series |
Shell Size 13 13 13 13 11 NA
Sensor LRU Receptacle Receptacle Receptacle Receptacle Receptacle
G with pin with socket with socket with socket with socket
ender ) . . . .
inserts inserts inserts inserts inserts
Pl Plug with b o with *|  Plugwith | Plugwith pin | Plug with pin
Ug::g:?l ;oscek;st pirvinserts pin inserts inserts inserts
Keying N N N A N NA
Insert 13-98 13-35 13-4 13-4 11-35
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For Class IV sensor systems, the platform shall implement, and the sensor shall be compatible with, one of the following
configurations in Table 25.

TABLE 25 - CLASS IV CONFIGURATION CONTROL

Connector

Signal Group

Configuration

J1

Power (See below for level)
Laser Power (See below for level)

2

Power Enable
Ethernet
Serial Comms
Enable Gimbal Movement

X X X X |k

X X X X |IX X |WwW

3

Videoch 1

Video ch 2
Video ch 3
Video ch 4

No J3

X X X K|IX X X X |IX X|IN

Ja

Video ch 1
Video ch 2
Ethernet

No J4

No J4

i)

J5

Laser Arming
Laser Fire
Safety Status
1 PPS

X
X

x

X X X X X X |IX X X X |IX X X X|X X |&

cornfigured independently (see belpw)

J6

GPS Antenna

Ac’bn‘figured independently (see belpw)

For platforms, configurat
such as type of time syn

hronization, per Table 26.

ons are identified by number per the table above, an indication of the ad

TABLE 26 - TURRET CLASS IV NAMING CONVENTIONS FOR OPTIONS
Configuration
Ingependently Configured Item tagA tagB tag(
IEEE-1588 Synchronization -IPN
GPS Antenna -GPS
1 PPY Synchronization -PPS
Connpctor Location -SID -TOP -ECU
Powdr -12Vv -28V
Nava| Application -MAR

ditional options selected,
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Examples are shown in Table 27. In the first example, the sensor has the characteristics of Configuration number 1, has
1588 for handling time synchronization, does not have a GPS antenna, does not have 1 PPS time synch signal, has
connectors located on the side, has 12 V power, and is not a Naval application. In this case it is labeled Class IV
Configuration-1-IPN-SID-12V. Regarding power, 12 V or 28 V can be selected, but not both.

TABLE 27 - CLASS IV CONFIGURATION NAMING EXAMPLES

1588 1PPS
Configuration Time GPS Time Connector Naval
Number Sync Antenna Sync Location Power Application Name
. Class IV Configuration-1-
1 Yes No No Side 12V No IPN-SID-12V
Class IV Configuration-2-
2 es No Yes Top 12V No ienJpps-Top-12v
. Class IV Configuration-4-
4 No No Yes Side 28V Yes PPSISID-28V-MAR
. Class IV Configuration-4-
4 es Yes Yes Side 12V No IPNJGPS-PPS-SID-12V
Class IV Configuration-2-
2 es Yes No ECU 28V No 1PNJGPs-ECU-28V

4.1.3.1 Turret Class 1\, J1 Power Connector

For Turret Class IV, the physical arrangement of pins for the J1 Power Connector shall have a 13-98 insert pattern which
is depicted in Figure 13. Turret Class IV J1 Power Connectorisignals shall be assigned to pins in accordance with
Table 28.

The platform shall provide either 12 VDC power or 28 YDC power to the sensor system. The oujer shell of the connector
shall be chassis ground.

FIGURE 13 - TURRET CLASS IV, J1 POWER CONNECTOR PIN ARRANGEMENT
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TABLE 28 - TURRET CLASS 1V, J1 POWER CONNECTOR PIN ALLOCATION

41311 28 VDC Pow

When the platform pro
MIL-STD-704F. Each of

The platform shall be ca
to 8 amps for 2 s with a 2

41312 12VDC Pow

When the platform provig
be independently control

The platform shall be ca
to 8 amps for 2 s with a 2
4.1.3.2 Turret Class I\

For Turret Class IV the J

Signal Signal Signal

Group Name Type Source Contact Wire Type
28 VDC AWG 20

2:0\‘:2? DC28-1 Power Platform A (UTP w/B)
DC28-1 Power AWG 20

Channel 1 RTN return Platform B (UTP wiA)
28 VDC AWG 20

2:0\‘:2? DC28-2 Power Platform C (UTP w/D)
DC28-2 Power AWG 20

Channel 2 RTN return Platform D (UTP wiC)
12VDC AWG 20

1':‘20\‘:’2? DC12-1 Power Platform E (UTP wiF)
Channeld DC12-1 Power Ol atfre c AWG 20

RTN return (UTP w/E)
12VvDC AWG 20

1 :o\‘:’[;? DC12-2 Power Platform G (UTP w/H)
DC12-2 Power AWG\20

Channel 2 RTN return Platform H (UTPWIG)

Unused
Sz Chassis Ground Common K AWG 20
Ground

er

ides 28 VDC power to the sensor, it shalllprovide two channels, ¢
he two channels shall be independently controlled.

bable of supplying 5 amps steady state per each 28 VDC channel. Inrug
5% duty cycle.

er

es 12 VDC power, the voltage limits shall be 12 VDC +3/-1 VDC. Each
ed.

bable of supplying5 amps steady state per each 12 VDC channel. Inrug
5% duty cyele:

, J2 Signal Connector

D Signal contact pattern shall be 13-35 as shown in Figure 14.

ach in accordance with

h current shall be limited

of the two channels shall

h current shall be limited

FIGURE 14 - TURRET CLASS 1V, J2 SIGNAL CONNECTOR PIN ARRANGEMENT
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Signals for the Turret Class IV, J2 Signal connector shall be assigned to pins in accordance with Figure 14. Each signal

group is described in more detail in Table 29.

TABLE 29 - TURRET CLASS IV, J2 SIGNAL CONNECTOR PIN ASSIGNMENT

Signal Group Signal Name Signal Type Source Contact Wire Type
PWR_EN open / closed Platform 1 AWG 22 UTP w/2
Power Enable circuit
(Discrete) PWR_EN_RTN open r/c(fjli(ised Platform 2 AWG 22 UTP w1
Bl DA+ 1000BaseT Common 3 AWG 24 100 Q STP w/4
Bl DA- 1000BaseT Common 4 AWG 24 100 Q STP w/3
Bl_DA_SHLD Common 16 Shield
Bl DB+ 1000BaseT Common 5 AWG 24 100 Q STP w/6
Bl DB- 1000BaseT Common 6 AWG 2t 100 Q STP w/5
Bl DB SHLD Common 17 Shield
Ethernet
Bl DC+ 1000BaseT Common 7 AWG 21 100 Q STP w/8
Bl DC- 1000BaseT Common 8 AWG 24100 Q STP w/7
Bl_DC_SHLD Common 18 Shield
Bl DD+ 1000BaseT Common 9 AWG 24 100 Q STP w/10
Bl DD- 1000BaseT Common 10 AWG 21 100 Q STP w/9
Bl DD SHLD Common 19 Shield
TX1+ RS-422 Sensor 11 AWG 24 STP w/20
. TX1- RS-422 Sensor 20 AWG 24 STP w/11
Comr::;:zgtions 422 1 Ret RS-422 Common 12 AWG 24
RX1+ RS-422 Platform 13 AWG 24 STP w/21
RX1- RS-422 Platfarm 21 AWG 24 STP w/13
Enable Gimbal LOCK_GIMB °pec?:g£fed Platform 22 AWG 22 UTP w/14
Movement
(Discrete) LOCK_GIMB_RTN °pecri‘r/gL‘i’fed Platform 14 AWG 22 UTP w/22
Reserved Reserved 15
Cohtacts which are reserved, unused, or unallocated shall be populated by a dummy plug.
4.1.3.21 Power Enable

The Power Enable signa] is used for a controlled power up and shut down of the sensor system
if the sensor system is required to exedute a sequence of steps upon shutdown, steps that the
precluded from executi
platform and instructs thg¢ sensor to power down.

Power Enable is a switch, relay; or SSR controlled by the platform (or human on the platform si
switch goes across PWR (EN and PWR_EN_RTN. The sensor prowdes the voltage for this. Po

This control is necessary
sensor system would be

if power @vere simply removed from the system. The Power Enabl¢ signal comes from the

e of the interface). The
wer Enable is enabled is

disabled if an open circ
closed circuit is externally applied between the contacts.

An open circuit for Power Enable shall have a resistance value greater than 100k Q. A closed
shall have a resistance value less than 5 Q.

4.1.3.2.2 Ethernet Databus (Copper)

er Enable is enabled if a

circuit for Power Enable

The J2 Ethernet databus shall be implemented as Gigabit Ethernet. Gigabit Ethernet is an 8-wire (4 twisted-pair), 100 Q

connection. Gigabit Ethernet shall comply with IEEE 802.3-2008 for a 1000BaseT channel.

4.1.3.2.3 Serial Communications

One application-configurable serial communication port is defined. The port shall be compliant to Telecommunications

Industral Association (TIA)/Electronic Industry Alliance (EIA) RS-422.
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4.1.3.2.4 Enable Gimbal Movement

The Enable Gimbal Movement signal shall be used to indicate that the sensor system's outer gimbal motors are to be
enabled. This control is necessary to ensure that the turret does not move in azimuth and/or elevation at high speeds
endangering individuals that may be working in close proximity to the sensor. The Enable Gimbal Movement signal
originates from the sensor with the platform opening and closing the circuit. An open circuit shall indicate that the motors

shall not be powered.

NOTE: The maintainer may need to move the gimbal by hand.

4.1.3.3 Turret Class IV, J3 Video (Copper) Connector

For Turret Class IV the J3 Video (Copper) contact pattern shall be 13-4 as shown in Figure 15.

FIGURE 15 - TURRET CLASS 1V, J3 VIDE® (COPPER) CONNECTOR INSERT PIN A
Signals for the Turret Clgss 1V, J3 Video (Copper) connector shall be assigned to pins in accorda

TABLE 30 - TURRET CLASS 1V, J3 VIDEO (COPPER) CONNECTOR PIN ASSI(

BI!‘ﬁal Name Signal Type Source Contact
Video Ch 1 SMPTE292/424M Sensor A
Video Ch 2 SMPTE292/424M Sensor B
Video Ch 3 SMPTE292/424M Sensor C
Video Ch 4 SMPTE292/424M Sensor D

RRANGEMENT

hce with Table 30.

SNMENT

Each channel shall comply with SMPTE 292, driving into 75 Q coaxial cable, per the standard. Video channels can also

be SMPTE 424M over the same wiring.

NOTE: This interface has a maximum cable length of approximately 16.5 m.
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4.1.3.4 Turret Class IV, J4 Fiber Optic Connector

For Turret Class IV the J4 Fiber Optic contact pattern shall be 13-4 as shown in Figure 16.

FIGU
Signals for the Turret Clg

TABLE

Fiber optic shall be multi
1 2 pym. The termini shall

Ethernet Channels shall

SMPTE 297 Channels s
L-PC-CD-1310.

Y

ss IV, J4 Fiber Optic connector shall be assignéd.to pins in accordance

F 31 - TURRET CLASS IV, J4 FIBER OPTIE€.CONNECTOR PIN ALLOC

Signal Name Signal Type Source Contact
Sensor Transmit 10GBASE-SR Sensor A
Sensor Receive 10GBASE-SR Platform B

Video Ch 1 SMPTE 297 Sensor C
Video Ch 2 SMPTE 297 Sensor D

Fiber used shall be O

2 r\nmplinnf or. hanr, as defined hy ISO/NEC 11801

ransmit and-reeeive at 850 nm per IEEE 802.3-2008 for 10GBASE-SR 3

nall transmit low power SMPTE 292 or 424M signals at 1310 nm specifig

It is recommen

RE 16 - TURRET CLASS IV, J4 FIBER OPTIC INSERTPIN ARRANGEMENT

lvith Table 31.

ATION

mode fiber. The coresdiameter shall be 50 um = 3 ym and the cladding diameter shall be 125 ym
be butt end MIL-PRE-29504/4 (Pin) or MIL-PRF-29504/5 (Socket) to fit i

hto size 16 entry holes.
pplications.

ally according to call out

ed that for longer path

applications that the cable be bend-insensitive OM4.
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