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FOREWORD

The Aircraft/Stgre Common Interface Control Document Format is a standard thag defines a
common document format for aircraft-store logical, mechanical, and envitonmental interfaces.
Its purpose is tp assist and harmonize aircraft-store interface standardization and to provide a
common document format for the development and comparison of aircraft-store interface control
documents (ICDs).

This document|was prepared by the AS-1B3 Task Group, Aircraft-Store System Iptegration,

under the jurisdiction of the AS-1B Subcommittee, Aircraft‘Store Integration, of the SAE AS-1
Committee, Airgraft Systems and System Integration.
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1. SCOPE:

This SAE Aerospace Standard (AS) defines the editorial format and policies necessary for
the publication of Interface Control documents. The Common Interface Control Document
Format Standard defines a common format for aircraft/store interface documents to foster
increased interoperability. It is designed with the versatility to serve differing “ICD”

philosophies and organizations.

This aerospace standard defines the common technlcal data sections for the Common

Interface Cen

sections. T

structured ¢
1.1 Purpose:
The Aircr
format to
format is
1.2 Field of A

This stan
applied ta

2. REFEREN(

2.1 Applicabl
The follov
latest issU
shall be t
between
documen
laws and

e Common Interface Control Document Format Aerospace Stand
ocument format in appendixes supported by example paragfaphs

hft/Store Common Interface Control Document Format defines the|
be utilized to define and document aircraft/storeinterfaces. A com
Hesired to foster increased interoperability of steres and aircraft ag

pplication:

jard applies to new Aircraft/Store |nterface Control Documents, ar
existing ICDs when they are being revised.

CES:
b Documents:

Ving publications form a part of this document to the extent specifis
e of SAE publications shall apply. The applicable issue of other p
ne issue in‘effect on the date of the purchase order. In the event o
he text of_this document and the references cited herein, the text
takeS precedence. Nothing in this document, however, supersed
regufations unless a specific exemption has been obtained.

ajority of sub-

ard provides a
drawings, etc.

document
mon document
ross platforms.

d may be

ed herein. The
Iblications

f a conflict

pf this

bs applicable

211

15096-0001.

AIR5532

AS15531

Generic Aircraft Store Interface Framework

SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, PA

Digital Time Division Command/Response Multiplex Data Bus
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2.1.2 ANSI Publications: Available from ANSI, 25 West 43rd Street, New York, NY 10036-

213

2.2

23

8002.

ASCII American Standard Code for Information Interchange

U.S. Government Publications: Available from DODSSP, Subscription Services Desk,

Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.

MIL-STD-1760-D DEPARTMENT OF DEFENSE INTERFACE MILITARY

STANDARD EOR AIRCRAET/STORE EI Ef‘TRlCAL
O AN IR O R o oo E e Y

INTERCONNECTION SYSTEM

MIL-STP-1553B Notice 4 Digital Time Division Command/Response I\I’Iultiplex Data
all

Bus NOTE: Revision B Notice 4 is specific
MIL-HDBK-1553

Applicabl¢ References:

None

Definition

()

AIRCRAHT: Any vehicle designed to be supported by air, being borne up ei
ction of the air upon the surfaces of the vehicle, or by its own bug
term inclydes fixed and movable wing airplanes, helicopters, gliders, and ai

dynamic
excludes gir-launched missiles, target drones, and flying bombs.

CARRIAGE STORE: Suspension and release equipment that is mounted o

y required.

ther by the
yancy. The
rships, but

N aircraft on a

non-permanent basis as.a store, and is intended to carry other store(s). Cj:)r/iage store

includes both single<adapters and multiple store carriers. Pylons and prim
-12 and-BRU-10) shall not be considered carriage stores.

DISPENSERYEquipment that is mounted on an aircraft on a non-permane
store andlissi j j j j

racks (such

basis as a
e, but are not

limited to, chaff and flare dispensers, rocket pods, and small munitions dispensers.

STORE: Any device intended for internal or external carriage and mounted on aircraft
suspension and release equipment, whether or not the item is intended to be separated in

flight from the aircraft.
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2.3.1

Terminology:

SHALL: This Term in the Aircraft/Store Common Interface Control Document Format is
to be used wherever the criterion for conformance with the specific recommendation
requires that there be no deviation.

SHOULD: This Term in the Aircraft/Store Common Interface Control Document Format
is to be used wherever the criterion for conformance with the specific recommendation is
to meet a system objective. Failure to meet a “Should” statement shall be justified

MUST:
used fo
customg
express

WILL: Tl
used fo

MAY: T
express
specific

3. AIRCRAFT

REQUIREN
3.1 Backgrou
Prior to th
definition
interface
The seco

programs
Typhoon

In additiol

This Term in the Aircraft/Store Common Interface Control Docums
a legislative or regulatory requirement (e.g. health and safety) wi

pr, the aircraft company and the store company shall comply-/It is
a requirement of the specification.

his Term in the Aircraft/Store Common Interface €ontrol Documet
the future tense. It does not express a requirement of the specifiq

es a permissible practice or action. It does not express a requirem
ation.

STORE COMMON INTERFACE CONTROL DOCUMENT FORM
IENTS:

nd:
e establishment of-this standard, there were two major approache
control document the United States store and airframe industry ha
hd was several ICD structure proposals used in Europe on various

with the'most common being the European Industrial Group work]
fightet:

of aircraft/store(interface control documents. One approach was the "J-weapon’

nt Format is
h which the
not used to

t Format is
ation.

nis Term in the Aircraft/Store Common Interface Control Document Format

ent of the

\T

s to the

S developed.
aircraft

ng on the

here is also a

philosophical difference. Historically, the airframe industry in Europe writes an aircraft to
store interface control document based on the inputs from the store contractor, i.e.
manufacturing or qualification information or even a store interface control document. This
was the case when an already developed store had to be integrated in an existing
airframe. The interface control document itself may be a part of the contract
documentation.
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3.1

(Continued):

In the United States the store contractor writes the core interface control document with
inputs from the airframe contractors through the interface control working group process.
The core document defines the store mechanical, electrical, and environmental interfaces.
The core document also defines the functional requirements for the store and aircraft to
support integration of the interface. Each aircraft that integrates the store then writes an
annex, to define aircraft peculiarities for specific requirements implementation. The aircraft
annex is written to define aircraft dependent implementation of the mechanical, electrical,

environm

Aplemented

from the ¢
which the}
in the aird

Since nei
approach

Document Format is structured to serve both approaches/It'can be used ag

to describ
and - as &

Figure 1 and Figure 2 illustrate the dual uses of this"document format.

The Aircr
The reas(
elements
the interfz

ore interface control document. If for example there is an optiofal
aircraft may use, it is described in the core as an "aircraft may'™ar
raft annex as an “aircraft shall”.

her industrial group (Europe and United States) is expected to ad

capability,
d introduced

bpt the others

to aircraft/store interface definition, the Aircraft/Store Common Interface Control

e the agreed interface or as the form to lay down store interface c
n annex - the aircraft side of the interface réflecting the same bas

hft/Store Common Interface Controldocument Format is split into
n the document is defined in twovolumes is to separate the hard
of the interface, which tend to“change infrequently from the softwa

a single form
bnsiderations
¢ structure.

two volumes.
vare driven
re elements of

ce which historically change very frequently during the developmegnt process.
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Volume 2

1.1 Introduction
1.2 Applicable Documents

1.3 Functlonal
440

1.1 Introduction \

Volume 1

1.2 Applicable Documents
1.3 Mechanical

1.4 Electrical -
15.. |

Annex A Aircraft 1

1 Introduction

2 Applicable Documents
3 Mechanical

Electrical

1.
1
1.
1.
1.
1.

O‘JU‘I#

Annex B Aircraft

1.1 Introduction
1.2 Applicable Documents

FIGURE 1 - G

Volume 2
for Store, Aircraft or any involved b |
Structure

1.1 Introduction
1.2 Applicable Documents
1.3 Funcnonal

Valume 1 b .
for Store, Alrcraft or any involved \\
Structure

ST ELRINS) PN e A

1.1 Introduction

1.2 Applicable Documents
1.3 Mechanical

1.4 Electrical

1.5...

167

FIGURE 2 - CICD Format for an "ICD" Approach for a Single Store or Aircraft or Structure
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3.2 Application Areas and Format Utilization:

3.2.1

3.2.2

Application Areas: The Aircraft/Store Common Interface Control Document Format is
intended for use in all areas and combinations of aircraft to store integration for all kinds
of stores (including miniature stores, carriage stores and dispensers) of any origin
(legacy or new products).

Utilization and Basic Considerations: In principle there exists just one interface, which
shall be described within one Interface Control Document. That is the direct interface
betwee i i j j nnected (no
ol document
pment or the
integrat|on, there may be a single point of view, that is the interface,ean oply be
describ¢d from one side. For example during European aircraft development with the
requirement to integrate a specific set of stores, the store design authority| will produce a
documgnt that provides baseline information describing the‘interface between the store
and a npn-specific or generic aircraft, sometimes referreédto as a Generaljzed Aircraft
Interfacg Specification (GAIS). The GAIS structure isiidentical to that of the ICD to be

store (cplled the “Core Interface Control Document”), but the aircraft specific appendix,
which describes the aircraft peculiar implementation of the functional, meg¢hanical,
electrical, and environmental interface, may not be available.

If a carrjage store is connected .between the aircraft and the weapon, things can become
more cqmplicated becausetthe carriage store employs an interface to the faircraft and an
interface to the store, but part of the carriage store interface to the aircrafff may depend
on which weapon is_carried below the carriage store. For carriage stores With internal
electronjic boxes or’signal adaptation units, several different interface con{rol documents
approaghes could be utilized. Two Volume 1 documents could be written| one for the
carriagq store 10 the aircraft and one for the carriage store to the weapon since each has
unique mechanical, electrical, and environmental criteria. As mentioned apove, this will
be relatedto the point of view and the approach to integration (European pr United
States). Alternatively, for the logical interface defined in the Volume 2 content, the
carriage store may act like a black box and simply routes the appropriate signals directly
from aircraft to the store and vice versa. Thus only one Volume 2 could be written,
because the carriage store interface to the aircraft is a direct reflection of the weapon
interface. The interface control author has the flexibility to choose the best approach for
their program.
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3.2.2 (Continued):

From the aircraft viewpoint, regarding the mechanical or electrical interface and other
Volume 1 content, it is important to know the mechanical and electrical specifications of
the overall structure i.e. carriage store and store, despite the fact that the aircraft has
only one interface with the carriage store. The same principles apply to dispenser or
similar structures.

3.2.21

3.2.21.1

Concept for Interface Control Document Generatlon Involvmg a Carrlage Store: To

dumb
the o

betwe
interfa
of hoy

respo
the sy

Sim
mai

a.

e first

ly simple or
carriage store. This simple distinction becomes a little blurréd'when considering
nership of design authority for the three parts of the system-’ In d|scussions

en the various design authorities, it is therefore essentialthat the gubject

ce is defined with total clarity at the front of the ICD, tegether with{a description
vV the related interfaces are being managed. However, regardless|of who is
nsible for what, there must be a definition of thelintérface between| each part of
stem.

ble Carriage Store: For the situation where the carriage store is simple, the two
N possibilities are:

f the carriage store design authority is a third party, then there must be a
complete ICD for each of the two interfaces (aircraft to carriage stgre, carriage
store to store) so that the contractual arrangement is fully recognized. It should
pbe noted that the carriage jstore design authority may well not be flilly conversant
ith all of the nuances ‘of the aircraft and store system operation aphd will need
Close supervision by:the two other design authorities to ensure all pystems
pperate as spegcified. In particular, there is an additional responsibhility on the
hircraft desigmauthority to act as a 'coordinating integrator' to ensure correct
jefinition/operation of the combined system.

f the,carriage store design authority is also the design authority fof either the
pircraft or the store, then there may be a single interface control dpcument

covering the interface between the areas of each design authority Fesponsibility.
However, the interface control document must clearly define the 'store present'
situation and the 'store not present' situation. Note that it is not unusual to have
two separate interface control documents here also, particularly if the store
design authority is responsible for the carriage store and there are variations in
the carriage store design where the same basic equipment may be used on more
than one aircraft type.
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3.2.2.1.2 Complex Carriage Store: For the situation where there is a complex carriage store
that has an intelligent role within the overall system operation, there are alternatives
as well depending on the overall system design. It is probable that there would need
to be two Volume 1 interface control documents to identify the unique hardware
aspects of the carriage-store-to-aircraft and carriage-store-to-store interfaces if that
carriage store will be used to carry stores from multiple design authorities. If the
carriage store will only be utilized to carry stores from the same design authority,
then one Volume 1 document maybe sufficient. Similarly there is flexibility in the
utilization of Volume 2. If the carriage-store-to-aircraft interface is fully or partially a

refl

ctionof the r‘:rringn-efnrn_fn_efnrn infnrfs\r\n’ a cingln \olume 2 daq

suffi
des
doc
fund
part
airc
des
ope

3.3 Basic Str

The Aircr
1 covers
Volume 2

For simpl
size and i
approach
Aircraft/S
example,
drop Volu
Parts that
be delete

ntent of the interface control document, the author may retain a si

ce. If the carriage store is intended to be used to support storesfr
gn authorities, then it may be necessary to write two separaté-Vol
iments to reflect the carriage-store-to-aircraft and carriage-store-t
tional interfaces. It may even be necessary to write a third"Volumsg
of the carriage-store-to-store interfaces is directly routed to the cq
aft interface without any processing by the carriage‘store. Again,
gn authority must operate as the system integratorto ensure over
ration.

Icture and Generation Rules:
hft/Store Common Interface Controldocument is split into two voll
mostly hardware aspects such asthe mechanical or electrical inte
specifies the logical part and provides the Signal Format Sheets.
b interfaces, the two volume approach may be unnecessary. Depeg
but shall keep to.the same section/paragraph sequence defined
ore Common Interface Control Document Format for that docume

if the store has no logical interface requirements with the aircraft,

are not applicable can be simply marked as “Not Applicable” but
.

cument may
bm multiple
ime 2

D-store

2 document if
rriage-store-to-
the aircraft

bl system

mes. Volume
face, while

ndent on the
ngle volume

n the

nt. For

the author may

me 2 and only write a Volume 1 document, but the entire format must be utilized.

hey must not

However,

allparts of the Aircraft/Store Common Interface Control Documen

t Format may

be tailored to the author’s needs. This may be necessary to cope with special
requirements or needs of a project such as stores integration, where test assets may be
necessary during the development phase. This may require a separate ICD to cover
separation rounds or environmental stores or specific flight test instrumentation
connections and recording capability. For the purpose where a separate ICD is not
regarded necessary, separate sections have been included in both volumes without

further su

bstructure.

-10 -
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3.3.1

3.3.1.1

Volume 1 Overview: Volume 1 covers mostly hardware aspects such as the mechanical
or electrical interface. The heading level 1 structure for Volume 1 is shown in Figure 3.
Examples for each paragraph of the Volume 1 template are provided in Appendix A.

h, the purpose
nonality for use

1. Introduction
2. Applicable Documents
3. Mechanical Interface
4, Electrical Interface
5. Aerodynamics Interface
6. SystenrSafety
7. Environmental Considerations
8. Store/ Aircraft Interface Specific
9. Store/ Aircraft Post-Launch (Data-Link) Interfaces
10. | Support Interface
FIGURE 3 - CICD Format Structure Volume+1 Level 1
Volune 1 Section 1 Introduction: This section shall’cover the introductipn to the
Volume 1 of the interface control document. Anoverview of the volume content and
detailgd information concerning updates shall'be given. The use of terms within the
interface control document shall be defined. In the installation subsectio
of the|store, aircraft or the combinationshall be identified, and the comn
of a sfore on different aircraft shall be-defined (for store only interface cgntrol
docurpent). Figure 4 provides anoutline of this section.

il il il el
P S
N =

N =

Introduction

Scope

Updating
Information.Accuracy
Definition‘ef-Terms
General.Description
Installation

Commonality Considerations

FIGURE 4 - CICD Format Structure for Volume 1, Section 1

-11 -
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3.3.1.2 Volume 1 Section 2 Applicable Documents: This section lists the referenced and
considered documents relevant for Volume 1 of the interface control document and
defines the order of precedence if any. All documents referenced elsewhere in Volume
1 of the interface control document and which are fundamental for the interface shall
be listed in this section. The listing shall include the relevant document issue used
during document generation to prevent invalidating the interface control document
after an update of the referenced document. Figure 5 provides an outline of this

3.3.1.3

section.

2. Applicable Documents

2.1 General

2.2 Specifications

2.3 Standards

2.3.1| Military Standards

2.3.2| Civilian Standards

2.4 Project Specific Documents
25 Other Documents

2.6 Precedence

FIGURE 5 - CICD Format Structure for Volume 1, Section 2

Volunme 1 Section 3 Mechanical Interface: The mechanical interface sh

within
inertig
alignn

meas

understanding shall be included. Figure 6 provides an outline of this se

bl be defined

this section. This section specifies physical characteristics such as moments of
or center of gravity, any physical clearance issues, hardware locations or

nent as well as loads, stiffness and loading considerations. A definition of units of
iIrement, scaling and scaling factors to facilitate interoperability and common

ction.

-12 -
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3. Mechanical Interface

3.1 General

3.2 Physical Characteristics

3.2.1 Dimensional Envelope

3.2.2 Mass

3.2.3 Centre of Gravity

3.2.4 Moments of Inertia

3.3 Suspension Interface

3.3.1 Connector Interfaces

3.3.2 Fuzing and Arming Connections

3.3.3 —Suspension-Delails

3.3.4| Clearances

3.3.5| S&RE Settings

3.3.6| Carriage Store Unique Provisions

3.4 Alignment

3.5 Loads

3.5.1| Separation Loads

3.5.2| Captive Carriage Loads (Air to Ground)
3.5.3| Store Unique Loads

3.6 Store Stiffness

3.7 Loading Considerations

3.7.1| Loading to Aircraft

3.7.2| Off-loading from Aircraft

3.8 Additional Mechanical Interface Cosiderations

FIGURE 6 - CICD Format:Structure for Volume 1, Section 3

3.3.1.4 Volume 1 Section 4 Electrical Interface: This section shall define all IC[
electrical, electromagnetic;sand optical signals that are contained in the

) relevant
nterface

betwegen the aircraft and-the store. If possible, reference to existing stapdards and

definifions shall be given to avoid multiple specifications. The layout of t
specifies the connection first (i.e. connector description including the un
conngctor laygutyand contact assignment) and is followed by a general
the signals separated between power signals, analogue signals, digital
signal lines>Further, the signal description comprises a section to speci

his section
bilical,
escription of
bignals and

y the single

pin. TheZemployment of this structure is due to the fact that the signal ty

pe description

is more common and may affect multiple connections (i.e. redundant signal lines such

as multiples data bus connections). Deviations may be explained in the
part. Figure 7 provides an outline of this section.

pin descriptive

-13 -
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4.1
4.2
421
422
4.3
431
43.2
433

Electrical Interface

General

Interface Connection

Connector Description

Contact Assignment and Contact Description
Contact Types

Power Lines

State Signals

Information Signals

FIGURE 7 - CICD Format Structure for Volume 1, Section 4

3.3.1.5 Volunme 1 Section 5 Aerodynamics Interface: This section shall define gll aerodynamic

3.3.1.6

aspeq

of the|aircraft. Figure 8 provides an outline of this section.

ts of captive carriage, release/jettison, and post launch maneuvers in the vicinity

5. Aerodynamics Interface
51 Configuration
5.2 Drag Data
5.2.1| Drag Characteristics
5.2.2| Altitude Dependency
5.2.3| Incidence Angle Dependency
5.3 Flutter
54 Ballistic Data
5.5 Store Post Launch Separatioh- Control
56 Engagement Envelopes
5.6.1| Carriage Envelope
5.6.2| Release Envelope
5.6.3| Jettison Envelope
FIGURE’8 - CICD Format Structure for Volume 1, Section 5
Volume 1 Section 6 System Safety: This section shall specify all safety

issues for

ground operations of the store, captive carriage, releaseljettison, and pqst launch. The

secti

1d operation

related safety, captive flight or safe separation safety. Figure 9 provides an outline of
this section.

-14 -
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System Safety
Ground Safety

6.

6.1

6.1.1 Dangerous Components
6.1.2 Ammunition

6.1.3 Compressed Air

6.1.4 Chemical Substances
6.1.5 Anti-Corrosive Coatings
6.1.6 Batteries

6.1.7 Electrical Installations
6.1.8 Electromagnetic Radiation
6.1.9 _Dangerous Areas
6.1.10 Fire Fighting

6.1.11 Hangfire

6.2 Captive Flight Safety

6.2.1| Hangfire during Captive Flight

6.3 Launch/ Release/ Jettison Safety

6.4 Hazards of Electro-Magnetic Radiation to Ordnance{HERQO)
6.5 Personnel Safety

FIGURE 9 - CICD Format Structure for.Velume 1, Section 6

3.3.1.7 Volume 1 Section 7 Environmental Considetations: This section shall address
interfgce relevant influences caused by environmental impact.

Envirgnmental requirements evolve during the store development and integration with
the hgst platforms. This section:of the ICD will evolve during this procesg. It starts out
defining the environmental conditions specified for the store and/or aircraft standalone
and eyentually evolves to the-definition for the store/aircraft combinatior]. At the
concllision of the integration program it shall define the environmental cpnditions the
aircraft and store can(wjthstand (either combined in one section or as the store design
envirgnments in the\core and the specific aircraft/store combination in the aircraft
annexes). In addition, the level of definition is predefined as follows to cppe with the
severity of the'environmental influence, for the aircraft/store combination:

o remainsafe in a specific environment, means that the system will ngt endanger
pe i ifi i nt, or
subsequently during any handling and disposal. The system is not required to
operate either during or after exposure to the environment,

e operate means that the system will survive exposure to, and function correctly
within its performance limits during exposure to the specified environment and
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3.3.1.7

(Continued):

e survive a specific environment means that the store/aircraft combination in addition
to staying safe throughout and following exposure to the environment, will
subsequently be capable of operating satisfactorily within its performance limits
after exposure to the environment.

Figure 10 provides an outline of this section.

T. Environmental Interface
7.1 Introduction

7.2 Environmental Condition
7.2.1 General

7.2.2 Altitude and Ambient Pressure

7.2.3 Dynamic Pressure Change

7.2.4 Temperatures

7.2.5 Humidity

7.2.6 Solar Radiation

7.2.7 Fungus Resistance

7.2.8 SaltFog

7.2.9 Rain - Rain Erosion

7.2.10 Hail

7.2.11 Drip

7.2.12 Sand and Dust

7.2.13 Icing/ Freezing Rain

7.2.14 Climatic Zones

7.2.15 Vibration

7.2.16 Gunfire Vibration

7.2.17 Mechanical Shock

7.2.18 Acoustic Noise

7.2.19 Linear Acceleration

7.2.20 Angular Motion, Accelération and Angular Rates
7.2.21 Radiation (nuclear)

7.2.22 X-Ray Emissions

7.2.23 Explosive Atmaosphere

7.2.24 Contamination

7.2.25 Bio and(Chemical Hardening

7.2.26 TEMREST

7.2.27 NEMPR

73 Eleetromagnetic Environmental Effects (E®)
7.3.10 Conducted Emissions, Power Lines
7.8=2» Conducted Emissions, Control and Signal Lines
43,3 Exported Spikes and Transients

7.3.4 Radiated Emissions, Electric Field

7.3.5 Conducted Susceptibilities, Power Leads
T .oJd.J U Uit IEJJCL-[IUII L =1-19

7.3.7 Imported Spikes and Transients

7.3.8 Radiated Susceptibility, Magnetic Induction Field
7.3.9 Radiated Susceptibility, Electric Field
7.3.10 DC Magnetic Field Environment

7.3.11 Compass Safe Distance

7.3.12 EMP

7.3.13 Conducted Emissions, Antenna Terminal
7.3.14 Spurious and Harmonic Emissions
7.3.15 Inter-Modulation

7.3.16 Rejection of Unwanted Signals

7.3.17 Cross-Modulation

7.3.18 Electrostatic discharge

7.3.19 Lightning Protection

7.4 Store Life Constraints

FIGURE 10 - CICD Format Structure for Volume 1, Section 7
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3.3.1.8 Volume 1 Section 8 Store/Aircraft Interface Specific: All interface relevant issues
which have not been allocated to a specific section shall be defined within this section
(e.g. cooling, signatures plume, etc). If due to security reasons all or part of the
information is classified, a reference to where the classified information can be found

3.3.1.9

3.3.1.10

shall be given. Figure 11 provides an outline of this section.

8. Store/ Aircraft Interface Specific

8.1 Cooling

8.1.1 Cooling line connection

8.1.2 [ Cooling Medium and Consttuents

8.1.3| Pressure

8.1.4| Flow Rate

8.1.5| Duration of Supply

8.2 Plume Data

8.2.1| Propellant and Plume Composition

8.3 Signatures and Emissions

8.4 Air Fuel Transmissions

FIGURE 11 - CICD Format Structure for, Volume 1, Section 8

Volume 1 Section 9 Store/Aircraft Post-Launch (Data-Link) Interfaces: This section
specifies the post launch interface used:to’guide the store to its destination, update
store |nformation or simply to communicate with the store for data evalu}ation, sensor
data retrieval, etc. While this sectionshall address the electrical part of the post launch

comm]
2 and

provides an outline of this section.

unication, the logical description shall be part of the functional segtion of Volume
the signal content structure shall be described in Volume 2 Sectign 5. Figure 12

9.1
9.2
9.3
9.31
9.3.2

Post-Launch,Interface

Overall System Architecture
Interface\Description

Non-Radiating Post-Launch Communications
Intreduction

QOverall System Architecture

FIGURE 12 - CICD Format Structure for Volume 1, Section 9

Volume 1 Section 10 Support Interface: This section shall cover aspects with respect
to the testing and ground handling of the store. For example, it would address flight
test specific interfaces, such as precautions for handling of flight test instrumentation
(specific connection etc.) or ground operation issues such as ground equipment (STE)
considerations. Figure 13 provides an outline of this section.
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3.3.2

3.3.21

10. Support Interface

10.1  Store and Aircraft Testing

10.1.1 Store Pre-load Testing

10.1.2 Aircraft Testing

10.1.3 Store Testing on the Aircraft
10.2 Loading and Handling

10.2.1 Aircraft Store Loading Provisions
10.2.2 Handling of the Store

ot Streiintiirn foar \/aAbbimn 1 QAantinn 10
T t O o

IOt OtroCtoTT T vV OoOTormic— 1, OCTtoTT

Volume|2 Overview: Volume two covers mostly software aspects of(the inf
as the functional requirements, logical signal sheets, timelines and-seque
heading level 1 structure for Volume two is shown in Figure 14¢ Examples
paragraph of the Volume two templates are provided in Appendix B.

terface such
hces. The
5 for each

Introduction

Applicable Documents

Functional Interface

Communication Interface

Post Launch Communication Interfacé
Signal Format Sheets

Post-Launch Sianal Format Sheets

o =L B ol e o

FIGURE 14 - CICD.Format Structure Volume 2 Level 1

Vqu:te 2 Section 1 Introdtiction: This section shall cover the introductipn to the

Volu

concerning updates shall be given. The use of terms within the ICD sha
Figure 15 provides:.an outline of this section.

e 2 of the ICD. Anoverview of the volume content and detailed information

| be defined.

Introduction
Scoepe
Updating

Information Accuracy
Definition of Terms
General Description

A e =Y
N =

wRPD

FIGURE 15 - CICD Format Structure for Volume 2, Section 1

3.3.2.2 Volume 2 Section 2 Applicable Documents: The section lists the used and considered

documents relevant for Volume 2 of the ICD and defines the order of pre
any. Figure 16 provides an outline of this section.

cedence if
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2. Applicable Documents

2.1 General

2.2 Specifications

23 Standards

2.3.1 Military Standards

2.3.2 Civilian Standards

24 Project Specific Documents
2.5 Other Documents

2.6 Precedence

FIGURE 16 - CICD Format Structure for Volume 2, Section 2

3.3.2.3 Volume 2 Section 3 Functional Interface: The functional interfacé’is the|core of
Volunme 2. The operation of a store as a system of systems shall-be described in
conjunction with the aircraft operation. Co-ordinate systemscand parameter definition is
included. Relevant system states and modes shall be spécified and coafse and
detailg¢d timelines are defined. An example to representtimelines is proyided. In
principle the functional requirements for each bit specified in the signal format sheets,
unles$ defined elsewhere, shall be described in the’functional section. Figure 17
provides an outline of this section.

As in Molume 1, a specific section is defined for a flight test or integration phase
providions has been included.

A further detailed structure is propased with examples in appendix B, which highlights
the different points of view — fromaircraft and store - for a specific function.

3. Functional Interface

3.1 General

3.2 Basic Missioh.Data and Definitions

3.2.1| Mission Data Overview

3.2.2| Axis Systems and Parameter Definitions
3.3 States and/or Modes of Operation

34 Seguénce of Events

3.5 Event Description

FIGURE 17 - CICD Format Structure for Volume 2, Section 3
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3.3.2.4 Volume 2 Section 4 Communication Interface: The communication interface section

3.3.2.5

3.3.2.6

shall specify the implemented protocols, restrictions to standard protocols and optional
capabilities of a protocol that are used. Important parts of standards shall be
referenced and deviations shall be specified. Formal message representation, word
and bit content and sequencing, etc. shall be defined.

The subsection “Operational Flight Programming” shall be used to address, for
example OFP programming issues of a store. Figure 18 provides an outline of this
section.

4. Communication Interface

4.1 Introduction

4.2 Protocol Options Implemented

4.3 Data Structure and Sequence

4.4 Operational Flight Program

4.4.1| Scope of Possible Store Program Changes

4.4.2 | Interface Operation for Store Programming by the Platform

FIGURE 18 - CICD Format Structure.fef’\Volume 2, Section 4

Volunpe 2 Section 5 Post Launch Communication Interface: The post-lIqunch
communication interface section shall specify the implemented protocols and any
restrigtions or optional capabilities used. Important parts of standards shall be
refergnced, and any deviations shall be specified. Formal message representation,
word @nd bit content and sequencing, etc. shall be defined. To get a mare holistic view
of all aspects of the post launch interface, section 9 of Volume 1 and seftions 3 and 5
of Volume 2 have to be considered together. Figure 19 provides an out|ine of this
section.

5. Post Launch Communication Interface
5.1 Introduction
5.2 Post<Launch Link Interface

FIGURE 19 - CICD Format Structure for Volume 2, Section 5

Volume 2 Section 6 Information Format Sheets: This section contains the signal
format sheets for the onboard interface. Figure 20 provides an outline of this section.

6. Information Format Sheets

FIGURE 20 - CICD Format Structure for Volume 2, Section 6
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3.3.2.7 Volume 2 Section 7 Post-Launch Information Format Sheets: This section contains
the signal format sheets for the post-launch interface. Figure 21 provides an outline of
this section.

7.

Post-Launch Information Format Sheets

FIGURE 21 - CICD Format Structure for Volume 2, Section 7

3.4 Rules for
3.4.1 Introdud
can be
volume
volume
whethe
integrat
will be
3.4.2 Genera
Interfac
some g

the Interface Control Document Generation Using This Format:

tion: The Aircraft/Store Common Interface Control Document For
ailored to the project’s needs. This means that for simpleZlCDs wh
approach may not be necessary, the document could be covered
that maintains the defined section structure. The same applies for|
a single two volume document should cover all'store variants use
on and test (including the operational stores)-or Whether separate
equired.

. As of the release date of this Aerospace Standard, this Aircraft/

mat structure
ere a two-
with a single
the decision
d during
documents

Store Common

e Control Document Format standard can be regarded as comple

. To provide

owth, and to cover future developments, the writer of an Interface|Control

Documgnt using this format shall establish all sections down to the 3rd hefading level

(examp

change
third le

If explicjtly outlined in the\text of Appendix A or B or identified through a ¢
headling, even a higher-level structure (above heading level 4) may be re
examplé¢. The higherslevel example (above level 4) is required in areas, w
particular part of/an Interface Control Document is still evolving or the stru
authors| discretion.

In contrpdiction to a higher-level example, a lower level structure (below h

el, the structure below.heading level 3 can be regarded as an exa

e: 2.1.2) as defined herein_lt:is anticipated that the top-level strugture will rarely
Although the standard fertat in Appendices A and B have sectiohs below the

ple.

plored

parded as an
here this
cture is at the

eading level 3)

may be required when the substruciure is regarded mandatory for the Aircraft/Store

Commo

n Interface Control Document Format layout.

An interface control process (ICP) is established to define the rules for changing or
updating the interface control document, including the maintenance of the correct
relationship between the contents of Volume 1 and Volume 2. It is essential that each

volume

identify explicitly the related issue status of the other volume.
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3.4.2

3.4.3

(Continued):

Commonly, the release of a new issue occurs more often in the early phases of an
interface design when frequent changes require a new release. When the design is
mature, interface changes can be distributed between new issues and a new release is
only required after some major changes have been identified and when the project is
close to completion.

Design and Layout Rules: Where the interface control document is used to define
interface—regquirements—the ireme s atform-shall-be,uniquely
identifiable throughout the ICD. Table 1: Tracking Identifiers provides a‘syggested
tracking identifier that should be followed by sequential numbering of:the fequirement
type. Tp facilitate identification and to enable traceability, a table eontainipg all
requirements should be generated.

TABLE 1 - Tracking Identifiers

First character — Interface Second character —
Element Affected Requirement Type
a — Aifcraft s <\Shall
c — Carriage Store m— May
s — Stpore t — Must
| - Launcher d — Should

Examples: {as-001} would be aircraft shall number 1, {It-005} would be layncher
must humber 5.

Figures
section
(section
tables s
docume
text. Th

and tables shall'be’'numbered. The figure and table numbering sh
and the consécutive number within the section e.g. “figure 3-13 —
3, figure 13)-or “table 2-12 — Table Title” (section 2, table 12). All
hall be listed in a list of figures and a list of tables and shall be inc
nt following the table of contents. Each table or figure shall be me

all contain the
Figure Title”
figures and
uded in the
htioned in the
her

b pasition of a figure in the text is at the authors’ discretion, i.e. eit

interspe
Append

ix A and B cover both possibilities.

A table of content shall be generated for each volume.

rsed with the text or at the end of a section or subsection. The examples in the

An abbreviations list shall be generated. A definition of symbols or a glossary is

optional

The applicable documents shall be listed by title and alphanumeric descriptor.
References to these documents in the content of the ICD shall be by the descriptor
rather than the document title
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3.4.4 Use of the Formats in Appendix A and B: As required above, the interface control
document author is required to keep the structure down to level 3. Exceptions are
possible due to tailoring or a single volume approach. However, to comply with the
Aircraft/Store Common Interface Control Document Format standard, the parts of the
sections in the Appendices A and B that are not marked as described below are
required.

The beginning of an example in Appendices A and B are marked and identified with the
------- Begin Example", and end with "---------- End Example". The example itself

line: "---

is writtep

in-Arial-Hpt-boldfor-headlines-and-Arial-10ptplainforthe textusg

| content in

blue col
Whene
3.4.5 Classifi¢

approad
refereng

of class
4. NOTES:
4.1 Revision

Not applid
4.2 Intended

The Aircr

used for &
complian
or dispen
both man

or.
er possible, metric units shall be used.
pd Information: An ICD may contain classified information. The a

hes, first classify the whole ICD, and second refert6 the classifieq

fication and national security policies

ndicator:
able
Use:

hft/Store Common-interface Control Document Format standard is|
irborne military. applications for aircraft to store integration. ICDs
be with thisistandard may define requirements for aircraft, stores, (
Sers, in<any combination of legacy and new products. The term “ai
hed and autonomous systems.

ithor has three
material in a

e document, and third place the classified material in a separate annex to the
ICD. The approach selected will depend upon the proportion of classified

material, level

intended to be
vritten in

arriage stores,
rcraft” includes

4.2.1 Implem

pntation: Implementation and application of the standard is the res

sponsibility of

each military service, with technical guidance and direction provided by appropriate

service

program offices.
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4.3 Tailoring Guidance:

This Aircraft/Store Common Interface Control Document Format standard defines a format
for an Interface Control Document between stores and platforms/aircraft. This can be
regarded as a first step towards a Common Interface for future plug and play weapons. To
back this effort, tailoring of the Aircraft/Store Common Interface Control Document Format
should be kept to a minimum. However, to facilitate the acceptance of the format, tailoring
may be accepted in areas such as the incorporation of test assets and a single volume
approach for simple interfaces.

4.4 Keyword Listing:

Aircraft, cgommon interface, format, interoperability, interface control-decumeént, platform,
plug and play, store, weapon, weapon interfaces

PREPARED UNDER THE JURISDICTION OF
SAE SUBCOMMITTEE AS-1B3, AIRCRAFT/STORE SYSTEMS INTEGRATION OF
COMMITTEE AS-1, AIRCRAFT SYSTEMS AND SYSTEMS INTEGRATION
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1.1

APPENDIX A
VOLUME 1: MECHANICAL/ELECTRICAL/PHYSICAL INTERFACE
CONTROL DOCUMENT TEMPLATE

INTRODUCTION:

The introduction of the CICD shall give an overview of the document. Scope, updating rules,
used terms and a general description. The whole ICD comprises 2 Volumes, Volume 1
contains the more stable parts of the mtegratlon process while this volume covers the logical
and functlo 2

for host airgraft integration of weapon xyz. This includes the support of the definition of
required hardware and software updates to the aircraft,"as well as to support the
requirements development process for the weaponxyz development.

__________ End Example
Scope:

The purpgse of this volume shall be*addressed with a short description of the affected
interface.|An overview of the content of the following sections shall be given).

---------- Begin Example

Store X if installed gn-the aircraft by being fitted to launcher Z that is fitted tp the wing
pylon of gircraft ¥\_The interface controlled by this document is the interfage between
store X and ladncher Z.

The interface between the aircraft and launcher 7 is controlled by a separate ICD,

document reference ABC.

Volume 1 contains the following sections:
Section 1 establishes the document scope and provides background information for the
document user.

Section 2 identifies the applicable documents that are referred to in the ICD. It establishes
the order of precedence of the applicable documents and identifies the version and
requisite tailoring of the documents applicable to this ICD.
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1.1

1.2

(Continued):

Section 3 addresses the mechanical interface between the weapon xyz and the host
aircraft abc.

Section 4 addresses the electrical interface between the weapon xyz and the host aircraft

abc.

Section 5 contains requirements for the aerodynamics interface like considered aircraft

configuratie

Section 6

Section 7
section in

Section 8
data, sign

Section 9

Section 1
any hand

Updating

This secti
change p

The ICD 4

|r\nt\ rlrr\r\ data ate
o CtotCT Tt

addresses safety issues relevant to the interface.

lists environmental conditions and marginal conditions:to‘be cons
specifies all other interface considerations like f¥equired cooling ai
atures, and air fuel transmissions if any.

comprises the hardware relevant requir€mients for a post launch i

D applies to support measure like testing of the store on and off th
ing issues not covered e.g. in the mechanical section.

nd Example

on is used to document the update procedures of this volume e.g.

legin Example

about anc

shall’be updated on the design responsible authority’s discretion. T

dered. This

cludes also Electromagnetic Environmental Effects requirements and.

ds, plume

hterface.

b aircraft and

applied

rocedures, or.the section shall be used to establish the change process.

he information

the rnr\nnhnn of T VAT ||nr~|9+nc are-underthe raepnnelhlllhl ofthe-u

er. The

TOTITITT

update procedure shaII be control by the established Interface Control Process (ICP) as
defined in document xyz.

---------- End Example
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1.2.1

1.2.2

1.2.2.1

Information Accuracy: This section records information concerning handling of values
during the generation process of the ICD e.g. marking of currently unconfirmed values,
uncertain statements or uncertain definitions.

.......... Begin Example

Throughout this document and unless otherwise stated, when a value is quoted which is
still unconfirmed, a "'TBC’ rating follows the quoted value.

Definitid

documgnt like “may”, “shall” etc.

Utilizgtion of Common Terms:

The wWord "shall" in the text expreSses a mandatory requirement of the s

est estimate

End Example

n of Terms: This section records the rules to-specify use of worg

Begin Example

ing in the

pecification.

Departure from such a requirément is not permissible without formal agfeement

betwgen customer and the.aircraft company.

The w
a requ

advice to be followed unless good reasons are stated for not doing so.

The w
health

comply K is not usedto express a raquirnmpnf of the epnr‘ifir‘a’rinn

ord "should" in the text expresses a recommendation or advice or

implementing

irement of thespecification. The customer expects such recommegndation or

ord *must" in the text is used for a legislative or regulatory require
andsafety) with which both the customer and the aircraft compar

ment (e.g.
y shall

The word "will" in the text is used for the future tense. It does not express a
requirement of the specification.

The word "may" in the text expresses a permissible practice or action. It does not
express a requirement of the specification.

Plain text (i.e. text not containing the above key words) is used to state facts and to
describe existing capabilities or features. Such text does not express a requirement of
the specification.

-27 -



https://saenorm.com/api/?name=7bca8d3d78bb33c0391245d06f2bbf92

SAE AS5609

1.2.2.2 Non-common Terms:

1.3

not authoritative.

-- End Example

General Description:

Terms not specified in 1.2.2.1 are of informal nature and are

The system controlled by this interface shall be described. Subject to deletion if already
covered by 1.1.

---------- Blegin Example

The weagon "xyz’ is an air-to-air missile comprising of the followingesection
e Seekgrhead

o Warhe¢ad (replaced by a Telemetry Section for test purposes or a inert

trainin

e Propd

The aircraft "abc’ is an agile all-weather super'sonic strike fighter aircraft. S

carried or

e (Cents
o Lefta
and rq
o Lefta
ejectic
releas
o Lefta

g purposes)

Ision

external stations equipped witlhha MIL-STD-1760 interface:
r Pylon equipped with 2 heavy duty multi purpose ejection and rel

hd right hand shoulder pylons equipped with 2 light duty multi purg
lease units or alternatively 1 heavy duty multi purpose ejection an

hd right hanpdiinboard wing pylons equipped with 2 light duty multi
e unit

hd-night hand outboard wing pylons equipped with 2 light duty mul

UJ

arhead for

fores can be

base units

ose ejection
d release unit

purpose

bn and refease units or alternatively 1 heavy duty multi purpose eje¢ction and

i purpose

ejection and release units

e Left and right hand wing tip pylons with specific air-to-air missile S&RE

---------- E

nd Example
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1.3.1 Installation: This section describes the installation of the store on the aircraft. It details
the available positions of the stations specified in 1.3.

---------- Begin Example
1.3.1.1 Aircraft Installation: Depends on interface purpose here: aircraft side

1.3.1.2 Store Installation: Depends on interface purpose here: store side

End v armanla
CTTO AT

1.3.2 Commagnality Considerations: Store commonality means for use ofistore on different
aircraft.|Not relevant for aircraft related ICD.

---------- Begin Example

The stofe is to be used on all fighter aircraft equipped with'a MIL-STD-1760 interface
and all telated standards therein.

---------- End Example
2. APPLICABLE DOCUMENTS:
21 General:
This sectipn shall give an overview of the content of the applicable documenpts
---------- Begin Example
The folloying documents,; of the exact issue shown, form a part of this document to the
extent specified hergin: In the event of conflict between the document refer¢nced herein

and the cpntents of-this document, see 2.6, Precedence.

---------- Bnd Example
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2.2 Specifications:

Aircraft or store related specifications relevant to the interface shall be listed in this

section.

Equip

Syste

2.3 Standards:

2.3.1 Military

shall be

2.3.2 Civilian

Begin Example

ment Specification for launcher interface box xxx-yyy-zzz

mSpecificationforintegratiomof weapomxyzSS=123
m Software Requirement Specification SSRS-123
nd Example

D.

Standards: Aircraft or store related military.standards relevant tg
listed in this section.

Begin Example

STD-1760D: "Aircraft Stere Electrical Interconnection System”

NAG 4586 (NATQO Standardization Agreement) ‘Leading the Way
ems Interoperability”

End Example

Standards: Aircraft or store related civilian standards relevant to

shall be

listed in this section.

the interface

STD-1553: "Aircraft Internal Time Division Command/Response Nlultiplex Data

to NATO UAV

the interface

Begin Example

Framework”

SAE Aerospace Standard (AS) ‘'mnop’.

End Example

SAE Aerospace Information Report (AIR) "AIR5532: Generic Aircraft-Store Interface
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2.4 Project Specific Documents:

Project handbooks, project specific and interface relevant technical notes shall be listed

here.

.......... Begin Example

e MIL-HDBK-1760

---------- Bnd Example

2.5 Other Doguments:

Supplier

---------- Begin Example

e Drawing x

e Drawipgy
---------- Bnd Example
2.6 Precedence:

Defines the sequencing of documents including this ICD and which documg
the otherg, etc.

---------- Begin Example

In the evgnt of Conflict between requirements specified in this and referencsg
the followjrigrorder of precedence applies:

ol 4
UDN\=TOJV

Documents, Plans, Configuration Procedures, Drawings

e Document 1

e Document 2

e Document 3

End Example

nts controls

d documents,
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3. MECHANICAL INTERFACE:

3.1

3.2

3.2.1

General:

Store mechanical interface aspects are dealt with in the following with the aim to
standardize the kind of related information as well as the way the information is

represent

ed.

As far as is applicable, the aspects of interface are separately considered from Store and

Air r ft arcnoetiviea—in-an attamnt +n Aiffarantinta thoaocn naramatare \which A
craft perspective—in-an-atiemptio-differentiate-those-parameters-which-a

e different or

commonl
authority)

NOTE 1:

NOTE 2:

Conversic

Physical
Dimens
Toleran

Drawing
“Ad4” or

Two red
1/100) f

needed by the two communities (aircraft design authority and-std
to carry out the interface analysis task.

Any required data has to be inserted in the ICD only if relevant tq
station interface.

If a drawing is translated from Imperial to metfic or vice-versa, a
note has to be inserted, warning that the drawing has been trans
different system and this should be taken into proper considerati
assembly, tolerance or installation analysis.

pn methods will be clearly stated.

Characteristics:

onal Envelope: Dimensions will be expressed in mm.

ces (and their appficable unit of measure) will be indicated.

s and picturesshould be presented in scales coherent with a repr
‘US letter”dormat pages.

ommended scales should be adopted: for drawings included in th
br-large images, such as aircraft, and another one (i.e. 1/20 or 1/2

re design

the store —

precautionary
lated from a
DN in any

esentation on

b text: one (i.e.
6) for smaller

images

such as stores

Full scale drawings or detailed graphical data can be dealt with as separate documents,
which will be referred to in the applicable paragraphs together with suitable instruction in
allow the exchange/download in electronic format (IGES or STEP formats to

be preferred).

order to

-32-



https://saenorm.com/api/?name=7bca8d3d78bb33c0391245d06f2bbf92

SAE AS5609

3.2.1 (Continued):
Ideally, dimensions provided here should allow:
e The aircraft design authority to create a simplified 3D model of the store itself

e The store design authority to gather the necessary information for a first fit trial
analysis (station location, pylon geometry, etc).

Two kindofdimensionswit-be pluviu't:u'.
a. Absplute dimensions
Overall dimensions that allows the physical volume contairing the stofe to be drawn.

----------- Begin Example

1

;i a3 3]
\ R I
1 Loyer—r——— |
! 1 E —

=t =
| o S\ =l

] b\\ =

=t i)

1525

cdZ7E

FIGURE 1 - Absolute Store Dimensions

----------- End Example
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3.2.1

(Continued):

b. Relative dimensions

Dimensions that allow the reciprocal positioning of the parts of the store, which are
significant from the interface perspective (wings, fins, air intakes, wave guides, etc.)

shal

| be specified.

---------- Begin Example

The rele
It is pro

Details
referred

90° typ

CRP

655

455

355.6

102.0

----- End Example

Lo ¥ atl i N 1S 207 T 1

o

433.3

DIA| 420

L
150.0

23

5417

/86.2

7518

12929

1658.4

1686.6

FIGURE 2 - Relative Store Dimensions

bvant dimensions will be referred to a common reference point (CH
bosed to lecate the CRP on the forward attachment.

pf thedorward attachment geometry and the relevant position of C
to.in the paragraph where geometry of attachment elements is gi

\P).

RP will be
en (147 lugs,

30" lugs

;T OU DOItS;OU

—=ctgs;

J_ Ll + AV
=ridirtyclo, ©o. ).

The use of Store or Aircraft Stations (i.e. STA 1245) should be avoided whenever
possible in order to avoid the need to perform equivalence computations necessary to
translate Store dimensions to Aircraft dimensions and vice versa.

In those cases where the store configurations for installation, carriage or release present
different envelopes, these should be dealt with separately.

(Example: Access panels locally enlarge the installation envelope. Fins deploy or deflect
during release; Rollerons disengage during launch, etc.).
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3.2.2 Mass: Mass unit of measure will be: kg
Store Side:
Store mass will be provided for each store carriage configuration

(Example: gun pods/dispensers/tanks empty, fully loaded and, if deemed relevant, in
intermediate loading conditions).

If o i—iariationc f onoco that acildl Ao oao-raoaklt of ctora 1ot
nece OClly, VvAITAlUVITO VT TTTdOoO UTIdl VLUUTU VUUULUT do A TUOUITL VUT OlUTO TUTTUU nS e-g-

running|of engines that consume fuel carried within the store), will be defined

A store mass distribution graph will be provided in cases of significant ungvenness in
mass distribution.

---------- Begin Example

EXAMPLE
Store Mass Distribution vs\X-

150

Disgt

ribu 100

ted 1

Mas|s

[Kg/jm] 504

1 1 1 0 1 L
-2 -1.5 -1 -0.5 0 0.5 1 1.5
DISTANCE FROM CRP
FIGURE 3 - Store Mass Distribution Graph
---------- End-Exampte

Aircraft Side:

If applicable, the carriage mass limitation will be given for each candidate station
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3.2.3 Centre of Gravity: It must be ensured that the variations that could occur simply as a
measure of the tolerances associated with the agreed mass figures are addressed.

Store Side:

Position of centre of gravity will be provided for each carriage configuration and referred
to the CRP.

---------- Begin Example

150

] \@
— Al

115 0 1=

&
CG empty
CG full

1300

Py
CG full

FIGURE 4 - Centre of GGravity Location
---------- End Example

Aircraft Side:

If applicable, the carried store center of gravity limitations will be given for|each
candidate station and reférenced with respect to the CRP.

.......... Begin Example
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3.24

3.2.5

gg
2

CG allowed excursion

FIGURE 5 - Centre of Gravity Location

e of the

hed stations

e defined here

---------- End Example

Moments of Inertia: Moments of Inertia will be-@xpressed in: kgm?

It must be ensured that the variations that.¢ould occur simply as a measu
tolerandes associated with the agreed mass figures are addressed.

Store Siide:

Moments of inertia in pitch, yaw and roll will be provided for each carriage
configufation/status/combination

Aircraft Side:

Either “Not Applieable” or eventual limitations to Moment of Inertia for defi
will be highlighted.

Natural lFrequencies—Fhe-ratural-harmonicfrequencies-of-the-system-af
in.

Store Side:

Relevant store vibration modes shall be provided here.

Aircraft Side:

Relevant Aircraft Vibration modes shall be provided here (for example: number of rotor
blades and rotation velocities)
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3.3 Suspension Interface:
3.3.1 Connector Interfaces:

Connector Interface: Umbilical location(s) and clearance(s) e.g. primary and auxiliary
interface connections, specific fuzing connectors. Orientation

Store Side:

stere connectors

L t o baiaht obh oo otora cefaona Aot fi Aot A o
ocatio LTy apove—StoTrC-surtac T TacTimoator—art

shall beg specified.

Specifig mating and de-mating requirements will be detailed (blind-er baygnet mating,
conneciion forces, torques, travel, shearing or tearing forces, etc9

Care will be given to ensure that all information leading ta-complete identification of the
geometfy of the connector and its mating condition are‘provided.

NOTE: | Shielding properties and bonding features of electrical connectors will be
covered in the proper paragraph of thelelectrical interface sectiop

---------- Begin Example

X Y Z
Pt ORI AT e JRASHR BT X, Y, Z = distances from CRP SHow HERE ‘ S UE
33 PLACE POSITION 5 ;i
S \CDWTALT 35 {:ﬁ SRl [
TFEMALE GAS FITTNG | _“‘“ |
i F CONTALT 1 - '_'__4]
T = . m:"::::: 13,57 0 Ha -r.lél!_' B
POSITION ) -
P E_I;’ -I-' 2
5 war -
i Lo - ,-f_-‘r'_f ]
METALLA T 1 - 1 e e © '
| . L ]
i I
E g I I~
% [LLEE i |
=) e ATy
g sl R e
_\ =
: L
o /
== /
/.JML
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1 Locking Device

2 Control surface

3 Fin

4 Latching Lever

5 Battery access cover
6 Connector 9YLA

7 Connecting Cable

& Connector 9la

9 Rocket Motor seal

10 Flap L711

TT Sochet T2 7L

12 Flap L711

13 Umbilical

14 Quick release toggle
15 Umbilical tearway assy
16 Guided Missile

17 Umbilical Shear mount

FIGURE 6 - Store Connector Interface (Store Side)

End Example
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3.3.1

(Continued):
Aircraft Side:

Location, identification and orientation of Pylons, stations and S&RRE connectors shall
be specified.

Specific mating and de-mating requirements will be detailed (blind or bayonet mating,
connection forces, torques, strokes, etc.)

Care will be given to ensure that all information leading to complete identification of the
geomet[y of the connector and its mating condition are provided.

NOTE: | Shielding properties and bonding features of electrical connectors will be
covered in the proper paragraph of the electrical interface sectioh.

.......... Begin Example
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2195
E — dia 965
f“/
q P
735 80
i — CONNECTOR
g ATIWWEAPON
6 l % CARRIAGE POSITION
2
dia12.7
990 >
CRP o
2245
— — CONNECTOR AT
SEPARATION
;7 FROM WEAPON
1 E

/ WEAPOH

| -

| o TOR WIBN
| 30rinch

| ook

l

CRP CENTERLINE OF CONNECTOR

ii==2 s e g
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CEMTER LIME OF
EJECTOR RACIH

CONNEC TOR /
LANYARD
RETENTION

BRACKET
(CAC)

COMNMECTOR
PLLIG
E;:ll:) [CAL)
— -B- | hoowwus
| T L IHNTERF ACE
62
775
Q
CoeET aa samax
(STORE) - - 65 TYP
YIEW LOOKING FORWARD
FIGURE 7 - Store Connector Interface (A/C Side)
End Example
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3.3.2

Fuzing and Arming Connections:
Store Side:

Number, type and location of fuzing and arming devices with their operating modes shall
be specified.

Mechanical devices (to be connected to Strong Points or arming units)

Th i f praation to o ey oA for o lony o =
e INIgrMatotoue PToOvVIOTUTorcacrarryara 1S

e Asspciated store function

e Connection intended for strong points or arming units

e Posjtion (or ranges) of the lanyard (on store side and<section view)
e Type of lanyard used

e Recpmmended (required) lanyard length

¢ Maximum force that can be exerted on the lanyard without actuation
e Minimum force required for actuation

o Eventual requirement for zero retention force

o Allowable pulling angle

Electrical devices (to:be connected to fuzing units)

The infgrmationto be provided for each fuzing connector is:

¢ Associated store function

Location

e Type of connector

e Recommended (required) cable length
e Allowable pulling angle

e Timing or sequencing requirement (if applicable)
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3.3.2

(Continued):

....... Begin Example

------- End Example

Aircraft Side:

The foll
provided:

Strong

FIGURE 8 - Fuzing and*Arming Connections (Store Side)

points (unconditional retention of arming lanyards at store release

pwing details, addressing only the specific aircraft/store combinatipn, will be

Number and location

Operating instructions and tools (if needed)

Type of lanyard accepted
Maximum retention force

Eventual limits of operation
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3.3.2 (Continued):
Arming Units (conditional retention/release of lanyards at store release)

¢ Number and location

Operating instructions and tools (if needed)

e Type of lanyard accepted

. MaJimum retaining force when “armed” (eventually zero retention)
e Minimum retaining force when “unarmed”

o Alloyable pulling angle

e Eveptual limits of operation

Fuzing Pnits (conditional arming electrical signal.Supplied after store relegse)
e Number
e Location

e Type of connector

Allowable pulling angle

e Timing of disconnection from firing pulse
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3.3.2

(Continued):

.......... Begin Example

AS = Arming Solenoid

LL = Launch Lug =
S5 = Store Sensing Switch
SB = Sway Brace
g
. 282
P
Bt | *
w/\ ; / \
89
457 REF DIA
228 REF DIA
= . G0 —w-— 55—
Ay o || Les
A 171 M SRR
[l / \
eyt B
5 ik Y : i g 4
| 1
: ANITEN . 1
=A]
244 max sPaN b B v I
[ anbla
f—101 ‘ ‘
NE
fe—— 140 5.5
e 3B
356
762
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&, VERTICAL G VERTICAL
FRONT VIEW SIDE VIEW

FWD ARMING UNIT

ARMING WIRE LOOP

BOMB RACK UNIT

ANCHOR ARMING WIRE

AFT DIRECTION

= FWD ARMING WIRE LOOP
SEE SIDE |VIEW
60°
STBD SIDE DIRECTION & VERTICAL
ARMING WIRE LOOP PORT SIDE DIRECTION

ARMING WIRE LOOP
SEE FRONT VIEW

FIGURE)9 - Fuzing and Arming Connections (A/C Side)

---------- End,Example
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3.3.3 Suspension Details:

Store Side:

The store suspension type will be identified and the detail geometry of the attachment

points will be provided:

NOTE:

The makimum allowable and minimum required (where appropriate)-crutc
bracing{snubbing loads and the associated reinforced allowable area will

Eventual limitations or precautions to be adopted will be provided.

single limit

hing/sway
pe provided.
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3.3.3 (Continued):

.......... Begin Example

® @ [AM-120
Umbifical
Cemterine)
|
2 ©

O
O L

AN

i}
[- | i\ >
FWD HANGER CTR HANGER AFT HANGER

A, B, C, D, E = distances from CRP

6543 mm
[145.8 )

CRP «
:-::: 0.396 — § PLACES
I
s iy smvree] ) = s -
1 487 - 2PLACES
Q.200

RS i P ) i -

i my

7] g % Lnaa ""n t:;-.._ /
005 %ﬁ

—1.750—= 1.5
L TOMISSILE ¢ ":P
az2m
TO MISSILE G . o\( 996
b FWD HANGER e
2pLacEs CTR HANGER

¥

F 3

]
J

280 B MAX
2L

Y
o9
]
g
£
g2
N\
N A —
/§Eg

1?.

|
%
]

0.185
[ o118
2PLACES

—
1.795 E A2
48° - 2 PLACES ‘
18%- 2 PLACES \ :

v 77 % T
0.086.
2 PLACES
= 0.78
3,848
TO MISSILE G Fe—1.615

FIGURE 10 - Graphic Detail of Store Attachment

AFT HANGER

---------- End Example
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3.3.3 (Continued):
Aircraft Side:
Interface data of the S&RRE installed in the candidate station will be provided.
Geometry of crutching/sway bracing/snubbing elements will be detailed.

---------- Begin Example

FIGURE 11 - S&RE Interface

.......... End Example
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3.3.4 Clearances: This information is additional to that given with the store dimensional

envelopes.

It is recommended that this data is provided in a separate set of pictures/drawings in
order to reduce graphical clutter and to ease the addressing of eventual issues (for
example a different loading procedure could be devised in case the standard procedure
reveals incompatibilities or conflicts, i.e. rocket launchers to be installed only in loaded
conditions as opposite to insert the rockets with the rocket launcher already installed).

Store Side:

The required clearances will be divided into the following sections (where
Clearances for Store loading

Clearance aspects of store loading devices and space envelopes to be re
the storg uploading will be addressed in this section.

Space needed to operate wrenches, special tools or tercarry out mechani
electrical connections will be specified.

.......... Begin Example

applicable):

spected during

cal and

=
&

FIGURE 12 - Clearance Envelope for Store Loading — Figure 12

---------- End Example
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3.3.4 (Continued):
Clearances for Store preparation/setting before flight

Space needed to operate 1% line functional check, setting or tuning operations,
installation of checking devices, will be specified.

.......... Begin Example

et

" PRACTICE BOMB
DISPENSER

=
5

200

BOMB LOADING DEVICE

j 50 MK

T T

GND

FIGURE 13- Clearance Envelope for Store Preparation/Setting

.......... End Example

Clearances for Store carriage

Space envelopes needed for the safe carriage of the store (if already dealt with in the
dimensional envelope paragraph, make a reference).

Clearances for Store release

Space envelopes needed for the safe release of the store. If needed, clearances will be
identified for each store condition/status.
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3.3.4 (Continued):

.......... Begin Example
_|: = ey
I ‘ |
i |
|
| - l
: ff
| ; | i
it
I —— | g
[ [ | =
1. | 30
5 _ 21 x\'2
| & |
83 ST
| 0 =l a . 3] -
o | int =7
o | gé__ .
o | ‘ ‘
Eveassd REMOV |
el "
28
. 3z
=14
| 33
i i =1
W S e
Ij - |
il g |
X |
; |L i

FIGURE 14 - Store Clearances for Carriage and Release

---------- End Example
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3.34

(Continued):

Aircraft

Side:

Minimum allowed clearances versus flaps, slats, ground (worst landing and take off
case) and near pylons, store stations or aircraft structures in proximity of the installed
store will be provided.

This information should allow the identification of the store loading profiles and
combinations compatible with the candidate store.

Begin Example

FIGURE 15 - Store Station Clearances

End Example
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335 S&RE

Settings:

Store Side:

Not Applicable

Aircraft Side:

Unique items, tools and operations driven by the specific store will be described in this

section
observa

3.3.6 Carriag

considered.

e CS which are unique to the aircraft (i.e. LAU-129 and{F;16) are to be ¢
of tHe Aircraft interface and dealt with in the relevant(aircraft sections

e CS which are unique to the store (i.e. Maverick, launcher) are to be co
of the store interface and dealt with in the relevant store sections

e CS which are specific for a particular aircraft configuration (multiple st
will be dealt with in this section replicating the contents of 3.3.1 to 3.3.
applicable.

tions as applicable)

b Store Unique Provisions: Three categories of carriage store (C

3.4 Alignmen} (physical characteristics-here, functional in Vol. 2):

H 4o 441 $4: 4 [ ~H ™+ £ +
LT UTTUNIG STty UptTatult, proiuaunty proLadtivuliie Ul SJTUITTG 14

type

S) can be

tonsidered part

nsidered part

bre carriers)
5 as

fiage loads)

Only static alignment is dealtywith in this paragraph.

Dynamic plignment during carriage can be gathered from Section 6 (Air car

and Stordq stiffness

Store Side:

Store requirementsforatigmment Tepeatabitity witt beprovided(mrad rarnges in yaw, pitch

and roll)

Store requirements for mechanical alignment - orientation (if applicable) will be declared.

Store internal alignment adjustment capability (i.e. gun pod) will be declared and the

achievabl

e adjustment range provided
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3.4

(Continued):

Aircraft Side:

For each station, the store Line (SL) nominal orientation (in degrees) with respect to a
defined aircraft reference axis will be provided.

The alignment repeatability of the SL guaranteed by the candidate aircraft suspension will
be provided (mrad ranges in yaw, pitch and roll).

If availabl
will be idg

If applica
described

3.5 Loads:

3.5.1

ntified (ranges in yaw and pitch will be indicated).

ble (in case of interface impact) the associated proceduretand tool
and listed.

Separation Loads:

Store Side:

Ejected

stores

Areas where ejection pistons-can apply the ejection forces.

Maximum total and single.force that can be exerted by pistons.

Maximum pressure‘allowed in the store/pistons contact area

Maximum allowable, minimum required store acceleration (if applicabl

Min

mum‘ejection stroke (if applicable).

e, the SL mechanical alignment adjustments achievable on the cakdidate station

5 will be

J

).

Specify whether the store needs To be controlled (roll, pitch, yaw) during ejection.
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3.5.1

(Continued):

Rail Launched Stores

e Maximum motor thrust and related time history will be provided.

e Maximum allowed and minimum required retention force before release will be
provided (possibly with time history).

e Minimum and maximum detention time at launch (if applicable)

. Nuaner and position of umbilical connectors, typology of the discanngction system

(e.g

tear, shear bolts etc.) and related forces (magnitude and diréctio

proyided.

e Req
with

eventual limitations or precautions to be respected:

Aircraft Side:

Ejection
Ejection
Ejection
Store c(
Type arn

NOTE:

Maximu

Stations
pistons spacing, location and stare contact area will be provided.
stroke will be provided.

bnstraining capability during ejection to be declared.

It is proposed to adopt a common throttle setting definition (i.e. p
the total-thrust available at each piston).

m forces exerted by the pistons (at max Temp) and the minimum

(EOS) |

elocities (at min Temp).

n) will be

uired disconnection operations, timing and sequence will be desctibed together

d number of cartfidges used (if applicable) and available set of thiottle settings.

ercentage of

End Of Stroke

Eventual angular EOS velocity to be declared.
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3.5.1

3.5.2

(Continued):

Rail lau

nch stations

e Number and position of snubbing devices.

o Number and position of forward and rearward locking systems.

¢ Minimum and maximum longitudinal force needed to open the latching system.

e Ma

o Maximum force exerted by each snubbing unit.

For the
during |

Guidelines:

Min retgntion force is dictated by safe separation criteria, being associate
of rail rglative speed.

Max ret

motor thrust of the candidate missile.

Imum restrain force In the rearwar Irection.

bck shut firings will be provided

ention force is related to lock shut firings and it is to be compared

candidate store, retention forces (and relevant duration).during launch as well as

i with min end

with the max

crews), is not

Max retention time influences missile performance/endurance.

NOTE: | In the case where.the contribution to the overall retention force, flue to
elements other than the Detent Mechanism (snubbers, shear s
negligible (more than 10 to 15%), the split of the overall force among the
retention efements will be provided.

Captive|Carriage Loads (Air and Ground):

Store S|ide:

This records the store information needed by the aircraft design authority to determine
the loads induced by the store inertia and aerodynamic properties into the aircraft
(candidate carriage station).

The aerodynamic coefficients (Cx, Cy and C;) of the store free stream shall be provided
as a function of the angle of attack and sideslip

NOTE: Store inertia data has already been provided in the relevant section
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3.5.2

(Continued):

Aircraft Side:

These records the aircraft (candidate carriage station) information needed by the store
design authority to determine the loads induced on the store by the aircraft motion.

The candidate station inertial carriage loads envelope will be provided with a nz — ny
graphic and the range of rotational accelerations will be provided.

To allow

vaamilie-nracollra

\/|

of attac

Identifid
will be

Minimu

the stor

Special
catapul

3.5.3

3.6 Store Stif

Store sti

Store U
the stor
launche

and dynamic pressure vs angle of sideslip will be provided.

rovided.

m and maximum preload forces exchanged between-the suspensi
b will be defined and provided

load conditions (crash landing, aircraft carrier landing, barrier eng
fing, etc) will be separately defined.

hique Loads: Forces, which are transferred from store to aircraft

fness:

ess data shall be-provided in terms of distribution along the longi

of EJ (thg product of the modulus of elasticity by the moment of inertia of th
the two flg¢xional bending modes and of GJ,.r (the product of the shear mo
polar moment of ineftia’ of the section) for the torsional mode.

El and GJyor Will'be expressed in Nm?

cgin Examnle
) 1

ation and location of the selected loads reference point (if differen

b specific function, and not associated with carriage or release (gU
rs. towed decoys, etc.), will beidentified and detailed in this sectic

ersus angle

v

than CRP)

bn station and

hgement,

as a result of
n pods, rocket
n.

fudinal (X) axis
e section) for
julus by the
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EXAMPLE
Store EI Values Versus X-

0..025
ET
[Kg mP]
-2
DISTANCE FROM CRP
FIGURE 16 - Typical Store EJ Diagram
EXAMPLE
Store GI Values Vexsus X-
[ANAW)
g1
Kg
2 ]
-2 =1.5 -1 -0.5 0
DISTANCE FROM CRP
FIGURE 17 - Typical Store GJ Diagram
---------- End Example
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3.7 Loading Considerations:

The topic of this paragraph is not the loading or unloading procedure but loading
unloading considerations that can affect the interface.

3.7.1 Loading to Aircraft:

Store Side:

........ haralaadia

i 1na—-afctara-bard-oainticeand-rainfar Al o P~ o for P 1
Ind'cathnl U StoTrCTTmard punmsS ana TermorcCU— arcas wiicToToadnTgToOrccs can be app“ed

and the|eventual limitations or precautions shall be identified.

.......... Begin Example

Reinforced Area
max pressure XX MPa

CRP TS\GM )

80 A3 iy

/
>/

Reinforced Area
max pressure YY MPa

Clol il
ITOUTNL

o Q4 D H o <l A Lal P -
O = OLWUIT T\CTITTMUTUCU AITaAS TUCTTIUNneatiuri
---------- End Example

Description of loading procedure (and sequence(s) if any) elements or aspects that
affect the interface shall be provided.

Identification of necessary associated devices/tools, list of aircraft where they are used,
and list of stores that share the same devices/tools.

If applicable, store dressing (arming lanyard preparation) details to be provided.
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3.7.1

(Continued):
Aircraft Side:

Indication of station hard points where loading forces can be applied and the eventual
limitations or precautions.

.......... Begin Example

Crutch &rm

Min $tore

Mz store diomefer

dometer

)

Front View

FIGURE 19 ~-Aircraft Carriage Station Hard Points Identification

---------- End Example

In case [ofimpact on the aircraft/store interface, the relevant elements of the procedure
for store Toading at the candidate station will be provided, together (if necessary) with the
list and description of the standard and special tools used.

Hoisting details, if applicable, will be detailed with indication of the allowable loads and
eventual limitations or precautions to be observed.

If “common dressing” features are present they should be declared (i.e. 14" and 30”
loading stations have the arming devices located in the same position).
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3.7.1  (Continued):
.......... Begin Example

1 LR helly Pylon
2 Hoisting Device, guided miszile launcher &

3 Guided mizsils launcher A CAUTION

Contral surfaces and fins to be installed only after

43inch cable ; ik :
5 Safety Fin guiced misziles A or B are mourted on the aircraft
6 Hoisting device guided missile B

7 Gripstock

& Guided mizsile launcher B " "
9 Rope winch i
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FIGURE 20 - Aircraft Store Loading Consideration

---------- End Example
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3.7.2 Off-loading From Aircraft:

In case the off-loading aspects, affecting store aircraft interface, differ from those
highlighted in store loading section (i.e. emergency off-load), they will be dealt with in

this paragraph.

Store Side:

Description of off-loading elements, not covered in the previous paragraphs, affecting
store — pireraftinterface-

If necegsary, identification of associated devices/tools.

Aircraft Side:

Description of off-loading elements, not covered in the previous paragraphs, affecting
store — pircraft interface.

If necedsary identification of associated devices/tools shall be identified in this section.
Example

The unlpading of the XY store requiresthe respect of the following sequence in order to

avoid fa
[Condit

¢ Rotati
¢ Remo
¢ Disen
¢ Disen
¢ Disen
¢ Rotati
e Hook

uling of arming lanyards and,fuzing cables

on of Safety Handle in “Safe” position

val of cartridges

gagement of arming lanyards from Arming Units
gagement of\arming lanyards from strong points
gagement-of fuzing connections

pn of Safety Handle in “Unsafe” position
ppening

ons assumed: A/C returned_from a mission, store hoisting device |n position]

3.8 Additiona

Mechanical Interface Considerations:

This section shall be used to cover any mechanical issues not included in the upper

sections.
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4. ELECTRICAL INTERFACE:

4.1

4.2

4.2.1

General:

Overview of the electrical interface part i.e. in the form “paragraph xy contains...”. In
principle the whole paragraph or at least some parts could be covered by a reference to
the entity of MIL-STD-1760 (including connectors together with the relevant slash-sheets)
or other standards (like MIL-STD-704), provided this standard(s) applies. Some of the
examples and the example structure are taken from MIL STD-1760C. Provided that the

platform grs

rather than a repetition of the standard content.

Provided fhat there is logical or functional information associated with-the d
the electr|cal interface, a reference to Volume 2, section 2.6 Information Fo
shall be made.

Interface [Connection:

Describeg the electrical interface connection in general’i.e. gives an overvig
of the elegtrical interface like discrete lines, data,and power and introduces
subparagfaphs. In addition the different parts of\the interface should be add
inclusive pmbilical cable aspects.

Conneg
support
Keyway
Mechan

The AS
38999.
and Fig

tor Description: Description, ofthe electrical parts of the weapon

orientation and connectorlocation are specified in volume 1 secti
ical Interface.

Begin Example
and MSI éennections and umbilical cable are in accordance with

See Figure' 21 and Figure 22 for reference to the connector layout
Lire 23 for pin allocation for the umbilical cable.

be sufficient
pscription of

mat Sheets

w of the parts
the next two
ressed

connector(s)

bd by drawing(s) and includes umbilical cable, buffers and any other adapters.

bn 3

MIL-DTL-
and pin size
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CONTACT LOCATION SIZE NOMENCLATURE
A 8 LB 1/

B 20 Interlock

C 16 28V DC power 1

D 16 28V DC power 1 return
E 16 28V DC power 2 return
F 16 28V DC power 2

G 20 Address parity

H 8 MuxB 2/

J 16 115V AC, phase C 4/
K 8 Mux A 2/

L 20 Address bit Ag

Il 16 116V AC phase B 4/
N (Reserved) 16 270V DC return

P 16 115V AC, phase A 4/
R (Reserved) 16 270V DC power

S 20 Interlock return

T 16 Structure ground

U 16 FOZ2

\ 20 Address bit Ag

W 12 8/ HB2 3/

X 20 Address jif A4

Y 16 FO1

Z 16 115V AL neutral

1 20 Release consent

2 12 8/ KB4 3/

3 12 8/ HB3 3/

4 20 Address bit Ag

5 12 5/[Note88] HB1 3/

6

7

20
20

Address return
Address bit Ay

FIGURE 21¢- 760 Interface: Contact Size

FIGURE 22 - Connector Pin Layout
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Store

115Vac PhA
115Vac PhB
115Vac PhC
115 Vac Neutral
Ground

Aircraft Ground

Store Fire Pulse
Address Parity

UMBILICAL

1AAAA

t

+

Launcher

115Vac PhA
115Vac PhB
115Vac PhC
115 Vac Neutral
Interlock

Aircraft Ground
Aircraft Ground
Store Fire Pulse
Address Parity

Spare.

Spara-{ho-connection)
i

Address Bit 3
Address Bit 2
MUXA (+)
MUXA (-)
MUXB (+)
MUXB (-)
Address Bit 4
Address Control
Address Bit A1
Address Bit A0

AAAAAAAALAAALA AA

i i<
3 )
A P
3 il

[o>m><-nc—|<|-:|: P XS UCAOAWC=m ]

4.2.2 Contact

FIGURE 23 - Umbilical Cable Layout (deviates from MIL-STD-1760)

---------- End Example

Assignment and Contact Description:

kg:ccr§-<><<—|m PONOZA>TOO ]

Description connector cor

Address Bit 3
Address Bit 2

MUX B
Address Bit 4
Address Control
Address Bit A1
Address Bit AO

tacts and

layout gf the electrical interface connection supported by the appropriate grawing(s).

This is the section to containithe pin assignments. The signals are divided
To provjde a reference to.this paragraph and an overview of the interface
type myst be listed here-A detailed description of the pins may be given i

paragraphs.

by type in 4.3.
the signal
N the following
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4.2.2 (Continued):

__________ Begin Example

TABLE 1 - 1760 Contact/Signal List for the ASI

PIN SIGNAL NAME TYPE

H MUX B Information Signal
K MUX A Information Signal
U EIBER OPTICS CHANNEL 1 Information Signal
Y FIBER OPTICS CHANNEL 2 Information Sign@
5 HB1 Information Sigial
W HB2 Information§k‘]nal
3 HB3 Informaén Signal
2 HB4 Information Signal
A LB1 nformation Signal
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4.2.2.1 Power Pins: The section contains a unique paragraph for each power pin describing
all requirements and possible schematics for both platform and weapon and any
deviation or change with respect to a standard. This may comprise pin size,
recommended wiring, etc.
4.2.2.1.1 Power Pin x: This section lists all the specific requirements for power pin x. For
example:
e Pin A, phase A 115 VAC, size 10
4.2.2.1.2 Power Piny: This section lists all the specific requirements for power pin y. For
example:
e Pin C, 28 V DC power 1, size 10
4.2.2.1.3 Gropund Pin z: This includes a description of the grodnd or bonding plins. For
example:
e PinZ, 115 VAC neutral, size 16
e PinD, 28 V DC power 1 return, size 16
4.2.2.2 State(Signal Pins: The section contains a unique paragraph for each state signal pin
describing all requirements and pessible schematics for both platform apd store if
required.
4.2.2.2.1 State Signal Pin m: This.would list all the specific requirements for d|screte pin m.
For pxample:
e Pin 1, Release. Consent, size 20
e Pin B, Interlock, size 20
e PimS, Interlock Return, size 20
4.2.2.3 Information Signal Pins: This section provides a paragraph for the technical
description of the pin including all requirements and possible schematics for both
platform and store if required.
4.2.2.3.1 Information Signal Pin n:  This would list all the specific requirements for the
information pin n. For example:

Pin H, MUX B, size 8, Twinax, shielded

End Example
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4.3 Contact Types:

The following sections contain a description of the electrical characteristics of each single
connection. Commonly the basic conditions of each line are specified in other standards.
In an ICD the signal restrictions or limitations with respect to the range defined in the

standard

4.3.1

Power Lines:

are specified i.e. the true values of e.g. a transmitted signal.

General description of the electrical power interface shall be given in this

section i.e. what power is applicable to drive the store and its functions etc.

4.3.1.1
provis

The s
chara
given
contin
phass
comm]
defing
seque
4.3.1.1.1 Volt
and
norr
MIL
at th
tran
4.3.1.1.2 Cur
curr
pha

43.1.1.3 Ove

AC Power:

Beagh-Example
bl

Gives reference to any standard (if applicable) for AC pows
ion of possible deviations or real life power consumption.

bction defines the electrical part of the power on sequencing of ev
cteristics of voltage and current. This may be defined in several sU
below. Power consumption in different operatiohal’phases like the
uous current the store needs with respect to a'specific load in the
s of the store operation (e.g. initialization, data transfer, common
unication, operational set-up, cooling, motor ignition or operation ¢
d. The functional section in volume 2.covers the timeline for the p
nce. The pin requirements can be faund in 4.2.2.1.

hge Level: The voltage at therASI between each 115 VAC phass
the associated 115 VAC neutral connection shall comply with the
hal and abnormal operation characteristics for utilization equipmer
STD-704 with the following addition: the normal steady state lowg
e ASI shall be 108:0-V RMS at any current up to full rated load (1
sients at the AStshall comply with MIL-STD-704.

ent Capacity:: The aircraft shall be capable of sourcing the maxir
bnt levels of Figure 24 simultaneously through each of the three 1
ses of the primary signal set ASI.

cufrent Protection: The aircraft shall ensure that the current flow

pr and

ents and the
bsections as
maximum
different

btc.) shall be
bwer on

connection
115 VAC

t defined in

r voltage limit
D A). Voltage

hum load
15 VAC

through any

115 VAC power phase connection does not exceed the maximum overcurrent limits
of Figure 24 for the primary ASI, respectively. The aircraft may achieve this current
limit operation by the deactivation of the appropriate power interface and any other

pow

43114

Off-State Leakage Current:

er interface at the associated ASI.

The off-state leakage current at the ASI between any

115 VAC phase and the associated 115 VAC neutral shall be less than 2.0
milliamperes for the primary signal set ASI and shall be less than 5.0 milliamperes
for the auxiliary power signal set ASI.
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4.3.1.1.5

43.1.1.6

Stabilization Time: When tested with any valid resistive load connected to the ASI,
the voltage at the ASI shall reach steady state levels within 3.0 milliseconds of power
turn-on and turn-off (see Figure 25).

Phase Rotation: The three 115 VAC, 400 Hz, power phases at the ASI shall
comply with the phase sequence and voltage phase difference requirements of MIL-

STD-704. The power phase assigned to contact location A in the auxiliary ASI
connector shall be the identical phase as assigned to contact location P in the
primary ASI connector at the same ASI location.

431.1.7 Loa

requ

l Power Factor: The electrical characteristics at the ASI shall-cd
irements herein when loads with a power factor within the limits’o

applied to the ASI.

4.3.1.1.8 Pha
the
of M

4.3.1.1.9 Pow

(prin
pOW
stor
VA(Q

4312 DCP
provis

43121 DC

pos

4.3.1.3 Grour

e Power Imbalance: The electrical characteristics at.the ASI sh

mply with the
[ Figure 26 are

all comply with

fequirements herein when loads with a phase powef.unbalance within the limits

IL-STD-704 are applied to the ASI.

er Application:
nary and auxiliary) at any time under thecassumption that all store

The aircraft may energize the 115/200 VAC power interface

functions so

ered are either not safety critical or that multiple safety interlocks ¢xist within the

e such that store safety is not significantly degraded by activation
power.

bwer:  Gives reference to any standard (if applicable) for DC pow
ion of possible deviationis;*The pin description can be found in 4.2

Power Application-Characteristics and Profile: See AC power ex
Sible substructure (without the 3 phase specific characteristics).

ding and Bonding: This includes a description of the realization

groun

with r¢ference to a specification

bf 115/200
br and
2.1.

bmple for a

bf bonding and

ding like'specific connection pins for bonding, power return lines gtc. Values
specii}ied and.different from any specification (or mentioned here for con

) shall be put in here. The pin descriptio

in4.2124.3

hpleteness
h can be found

4.3.1.3.1

Ground Reference:

Each 115 VAC neutral connection in the primary

signal set ASI

and auxiliary power signal set ASI shall be the reference for its respective 115 VAC
power phase.

The aircraft shall provide a connection in each primary signal set ASI and each
auxiliary signal set ASI, which is terminated to aircraft structure and is capable of
carrying the overcurrent levels defined in Figure 24. The structure ground interface

shal

I not be used as a signal return or power return path.
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4.3.1.4 Figures:

This section provides a container for all figures of the power line section.

Since most figures are referenced multiple times, it is appropriate to provide a

centralized location.

100

T
Y,

N MAXIMUR OVERCURRENT
My RN ! TR
65 = h [~ [T [ 11
Y [ TTTT [ 11
_ ‘\\ Circuit protection ™
< ’ Tl "always trig" zone 7T
E a et F'FEI['EC[IEII'I
gl = 7 M| ‘may trip” zone mol "
s | MAXIMUR LOAD CURRENT M, -
(5] g
eI N
Circuit protection M
104 s "never trip” zone =
=7 §
0 0.1 1 10 100 1000
CURRENT DURATION, (SEC)
FIGURE 24 - Interface Current Level
VOLTAGE
SPECIFIED \
INTERFACE \
VOLTAGE
LEVEL
Vi \ _-/ \
POWER ON
POWER
POWEROH SEr
01lv ] \ I;--JL/""\
1 [
77777 I\ . NN\
eyt a1 Ly
! ! TIME
L STABILIZATIONTIME — |

FIGURE 25 - Power Stabilization Time
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43.2

4.3.21

P o | |+
= ] /
KN o el
2 Z [ —— ALLOVED LOAD
L) i I ’ I:-'II."-.-". ) I:_ I:I y |
5, O /W?; POWER FACTOR
= 10 CAA777,
= o8 e :’2
= 0.6 zZ Wf}
ﬁ 04 /A/ ///%\
0.2 W/ﬁ%%
: R ARSI PTG AAPAAI IR o W
0.2 0.4 06 0.8 1.0 0.8 X i 0.4
——————— | AGGING POWER — [EADING POWER  —u=
FACTOR FACTOR
FIGURE 26 - Power Factor Limits
End Example
State Signals: Should the discrete line consist of a single pin referenced|to ground or
shared feturn, the description of the signal implies the description of the pjn. In the
following example this would be the case for the interlock. The description of the shared
return or ground can be defined in the power line section. If the discrete [connection
covers Ihe signal line and the return (in the following example for the release consent), a
descripfion of the pin may be required. However the incorporation of the pgin descriptive
part in this section is on the:authors” discretion.
The follpwing examples:are a copy-over from MIL-STD-1760 with some mjinor
adjustments for illustration purposes and to provide a suggestion for the sfructure of this
subparggraph. Rrovided that the interface would be compliant with the stgndard, a
simple rfeference to the standard would be sufficient.
---------- Begin Example

Relea

Example 1:

se Consent: The platform shall provide a release consent interfa

ce for

transferring an enable/inhibit signal to the connected store. Release consent, when in
the enabled state, shall indicate platform consent for stores to perform safety-critical
functions (such as store release from a carriage store, missile launch from a rail
launcher or rocket firing from a dispenser) when commanded over the data bus
interface. The isolation shall be 100 kOhms minimum at dc. The pin description can be

found

in4.2.2.2.
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4.3.21.1

43212

43213

43214

43215

43.21.6

Voltage Level: The voltage level measured between the release con

sent

connection and 28 V DC power 2 return connection at the connector shall be:

a. Steady State Conditions

(1) Enable: Minimum voltage of 19.0 V DC

Maximum voltage, in accordance with MIL-STD-704 for 28 V DC

(2) Inhibit: 1.50 V DC (maximum)

b. Voltage transients shall comply with MIL-STD-704 limits for 28\
hpplications.

Cur
stat
supply that current. The platform is not, however, required to supply a
excess of 100 milliamperes. The platform shall comply“with the requirg
for gtore imposed load currents of 5.0 milliamperes minimum through

ent Level: Mission and carriage stores may require 100milliamp

Stal
con
con
betv

ilization Time: With any resistive load:between 320 ohms and 3
nected between release consent and 28 V DC power 2 return, the
hector shall reach steady state levels within 3 milliseconds during
een enable and inhibit states.

Enable Lead Time: If release Consent is required by a store, the rele
signial shall attain the enablé state at least 20 milliseconds prior to trar
safgty critical command gver the data bus interface or prior to the firin
pargnt S&RE, as applicable.

Inhibit Delay: If release consent at the connection has been enabled
shall operate under the assumption that the store(s) connected to that
may| remain.n.an enable state for up to 20 milliseconds after the relea
| has-been returned to the inhibit state.

C

eres steady

p through the connector during the enable state and the platform shall be able to

Ny current in
bments herein
he connection.

8 kOhms
voltage at the
ransition

pse consent
sferring the
) signal to the

the platform
connection
se consent

reference for release consent.

Example 2:

the ground
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4.3.2.2 Address Lines:

4.3.2.2.1

The purpose of the address interface discrete signal lines is to

provide a means for the platform to assign a unique digital multiplex data bus address
to the MIL-STD-1553 compliant remote terminal. A minimum of seven discrete lines is
necessary to support the interface. The seven discrete lines consist of five address
discrete lines with a binary coded weighting, one address parity discrete line and one
discrete line for a common return. The nominal operating modes for these lines are an
open circuit for Logic 1 or a connection to the common return for logic 0 for each
address line. The pin description can be found in 4.2.2.2.

Add
sign

ASI
pari

a.

by the connected store. The characteristics defined apply tothe’'a
y connections referenced to the address return connection.

Dpen circuit (logic 1) voltage

1) Minimum voltage of 3.5V DC

2) Maximum voltage of 31.5V DC

3) Rise and fall times of applied voltage less than 10 millisecond
L ogic O current

1) Minimum current of 5:0(milliamperes dc

2) Maximum current of 100 milliamperes dc through each addreg
connection

3) Maximumtcurrent of 600 milliamperes dc through the address
connection

4) Rise and fall times of applied current less than 10 millisecond

erface at the
ddress bit and

12}

s bit and parity

return
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4.3.2.2.2 Logic Thresholds: The aircraft shall provide the following logic states under the

voltage and current conditions of 4.3.2.2.1:

a. Logic 1 state characteristics. The aircraft shall maintain sufficient open circuit
conditions between each logic 1 set address bit (or parity) connection and the
return connection such that when the voltages of 4.3.2.2.1 are applied across the
connections, the current flow shall not exceed 300 microamperes.

b. Logic 0 state characteristics. The aircraft shall limit the voltage drop between
sachlogic-O-setaddress-bit{orparbn-connection-andreturnconngction at the
ASI to 1.0 volts maximum when the current levels specified in 4:3)R.2.1 are
bpplied. This maximum voltage drop applies when logic O states ekist at any or
bl address bit and parity connections.

4.3.2.2.3 Response Characteristics: The aircraft shall produce valid address gharacteristics

at the ASI within 10 milliseconds of excitation signal application from the store. The
aircraft shall not require continuous application of the excitation signal

4.3.2.2.4 Address Isolation: The aircraft shall electrically~isolate all address cgnnections

4.3.3

(including address return) at each ASI from:the address connections gt all other
kOhms minimum over the frequency range of dc to 4 kHz.
--------- End Example

Information Signals: Signals having significant information content should be described
in this section. The state signals have lower information content. Information signals
encompass data networks-both low speed and high speed (MIL-STD-1558, Ethernet,
CANBus3 for example), and’analogue signals (audio, video, timing, radio flequency). The
distinctipn between ahalogue and digital is not used at the top level becayse it is
becoming blurred with the advance of high speed signaling for example Quadrature
Amplitude Modulation.

Afewe amples of analogue mformatlon S|gnals are audio, timing pulses radio

frequen frequency
domain and in other cases by tlme domaln template dlagrams The template diagrams
illustrate the salient points of the signal along with allowable variations. In example 2
based on stereo audio a frequency domain representation is more appropriate, example
1 based on a timing pulse a time domain representation is more appropriate. Another
case is video where the use of both domains is more appropriate. If possible an external
standard should be referenced. The parameters listed below to describe the analogue
signals should be regarded as an initial list; others may be required in a particular
instance.
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4.3.3

(Continued):

The amount of signal present “signal strength” can be described in a number of different
ways, the most suitable depending upon the application. Power, voltage or current may
describe the signal strength. Is the value quoted a RMS, peak, average, maximum, or
minimum? If averages are used the type of averaging should be made clear. Is the
average based upon the signal amplitude (voltage or current) or upon the power and in
each case was the averaging performed on linear units (Volts, Ampere Watt) or
Iogarlthmlc units (DeC|beI) In the descrlptlons below the generlc term S|gnal strength” is

used b

An example for a digital information signal is the common bus in accordar

STD-1
transmi
charact

(input/opitput voltage, output waveform, overshoot and finging, output sym

noise, i
above,
refer to

4.3.3.1 Analo
43311

betv

betV
4.3.3.1.2 Freq
ban
prov
distq

General Description:

53. The definition encompasses the general data bus characterist
5sion frequency, synchronization, voltage and requirements for ca
pristics like attenuation, capacity, impedance etc).arid for the term

edance should

ce with MIL-
cs like

ble (electrical
nals

metry, output

put impedance, noise rejection, common mode rejection). Again as stated

he list is not complete and has to be adjusted to the actual needs
an external standard.

Begin Example
gue Information General:

A General Signal Description should detail the
een the constituent parts making up the signal and any interrelati
een this and othersignals. The pin description can be found in 4.

uency Domain;-~ A template diagram illustrating both the in-band
[ signal, distortion and noise components and their range of signa
ided. A.series of templates may be required, one for the signal, on]
prtions present, one for interference terms and one for noise.

43313 Tim

p Domain: A template diagram illustrating the signal strength ov

If possible

relationship
bnship
D.2.3.

and out of
| strengths is
e for

r a period of

time is provided. A series of templates may be required to detail all the different
features of the signal. An example is one diagram to show the nanosecond time
frame a second showing millisecond time frame.

43314

Rates of Change:

In time domain descriptions the maximum rate of signal should

be detailed, to limit the upper frequency. This can be described in terms of slew rate,

rise

4.3.3.1.5

time or fall time.

Stability: For repetitive signals a measure of the amount of frequency variation that

can be expected for both long and short term is required. This is normally quoted as
the deviation from the nominal frequency in part per million.
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4.3.3.1.6 Harmonic Distortion:

What unwanted signals are present that are harmonically

related to the desired signals. The allowable signal strength should be quoted. The
harmonic signal maybe a spot frequency or a band of frequencies. Usually applied to
a frequency domain representation.

4.3.3.1.7 Non

-Harmonic:

What unwanted signals are present that are not harmonically

related to the desired signals. The allowable signal strength should be quoted. The
non-harmonic distorting signal maybe a spot frequency or a band of frequencies.
Usually applied to a frequency domain representation. Examples are inter-
modulation products, adjacent channel in a frequency-multiplexed system, interfering

Ccro

s-talk eignnl

4.3.3.1.8 Ring
sign
can
also
4.3.3.1.9 Puls
dev
timeg
4.3.3.1.10 Nois
moda
ban
be |
may

4.3.3.2 Analo
falling

4.3.3.21
isS Si
bac

General Signal Description:

ing Overshoot Undershoot: Applied to the time domain represer
al, this is the amount of excursion beyond the initial and fipalmea
be represented on the time domain template. The duration of the

be specified to limit the amount of ringing.

e Width: The nominal value of the pulse widthiand its variation is
ation from ideal crossing points may also be described. This is ap
domain representation.

e: This describes the random fluctuations present in the signal.
el for the noise should be listed, the’noise signal strength and the
j of interest. Rather than quotingsignal noise strength a signal to
sed. For oscillators and reference frequencies then a measure of
be required.

Example 1:

gue High Bandwidth Connection: This example is a sawtooth wg
edge is used'for synchronization purposes.

The signal approximates a sawtooth wa
pnified by the falling edge. Internal timers should be reset on this ¢

ground random noise. The output and input impedance is 100 kQ).

tation of a
h values. This
bxcursion may

5 provided. The
blicable to the

A statistical
frequency
hoise ratio may
phase noise

ve where the

eform. Timing
bdge. There is

Time Domain Template Diagram: Figure 27 illustrates the shape of the falling edge.
T is the period of the sawtooth 10 ys. The times are measured from the last negative
going zero crossing. The slew rate is limited to 200 V/ps. Figure 28 illustrates the

period of the signal. The period shall be 10 ps = 10 ns.
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T-100ns T+0ns

3V
AY

T+90ns
T+60ns

T-120ns—T Q\'\r"e\ \

Time

Signal
Voltage

FIGURE 27 - Time Domain Template. One Pulse

Os 10(5+10ns
3V /Y]

2V

Timd

Sigmal
Voltage

FIGURE 28 - Time Domain Template. Multiple Pulses

Noise. The signal contains random noise with 50 mV maximum amplitude obeying a
uniform distribution. The noise bandwidth is from 1 kHz to 400 MHz.

.......... Example 2:
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4.3.3.3 Analogue Low Bandwidth Connection: A second example is a stereo audio signal.
This is best described in the frequency domain.

4.3.3.3.1 General Signal Description: The stereo audio signal has the sum of the left and
right audio channels (L+R) in the baseband (20 Hz to 15 kHz). A 19 kHz pilot tone to
indicates the presence of a stereo signal between 23 kHz and 53 kHz. The 19 kHz
pilot tone is frequency doubled to give a 38 kHz carrier. The 38 kHz carrier is
amplitude modulated by the left audio channel minus right audio channel signal (L-R)
to form a double sideband suppressed carrier S|gnal centered at 38 kHz. There are

d Hz carrier. In

add tlon there is a background random noise. The source |mpedance s 100 Q and

the gink impedance is 10 kQ.

4.3.3.3.2 Frequency Domain Template Diagrams: The desired signal€ompongnts are shown
in Figure 29. The audio signal levels (L+R), (L-R) may fallt® zero but $hall not
exceed the maximum values. The 19 kHz pilot tone shall have amplityde of 0.5 Vs
1 0.l Vims. NO other desired signal components present.

1.4Vrms
1.0Vrms

0.5Vims

20Hz _“15kHz 19kHz 23kHz 38kHz 53khiz

Frequency
FIGURE 29~ Stereo Audio Frequency Domain Template Required Signa

The 'Frnqnnnn\l domain rhagram forundesired mgnal ﬁnmpnnnnfe (noi e, interference

and distortion) is shown in Figure 30. The background noise is random with a
spectral density of less than 50 nVrms/VHz over the bandwidth 2 Hz to 100 KHz.
Outside of these frequencies the noise level is not controlled. In addition there are
interfering signals at 60 Hz and 400 Hz, the amplitude being less then 10 mVrmes.
There is a residual 38 kHz carrier with a level less than 70 mVrms.

The noise can be assumed to be Gaussian over the frequency band shown. The
pilot tone frequency is 19 kHz +0.01 kHz.
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70mVrms [T T T T
L-R
10mVrms  |----------F------1
50nVrms/rtHz [ 1
2Hz  60Hz 400H e 1085}z
Frequency
FIGURE 30 - Stereo Audio Frequency Domain Template for Undesired.Signal Co

4.3.3.4 Digital Information:

chara
struct
synch
2, sed

For th
achie
shoul

The ekample is taken from MIL/STD-1553.

cteristic of the used digital signals like specific.shielding for data li
ire of the digital information (the protocol like‘tmessages, word, bit
ronization etc. is specified in the communijgeations interface descri
tion 4

e platform there may be a situation-where e.g. the Mil Bus redund
ed. Any provisions for special selutions or restrictions for the data
| be included in this section.

Mmponents

This section shall cover the description of the elecfrical

nes etc. The
5,

tion in volume

Ancy cannot be
interface
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TABLE 2 - Overview of Data Bus Characteristics

Parameter

MIL-STD-1553B

Transmission line

Cable type

Twisted-shielded pair

Capaciiance [WITe 10 Wire)
Twist

Characteristic impedance,
(Zo)

Attenuation

Length of main bus
Termination

Shielding

Cable coupling

Stub definition

Coupler requirement

Coupler transformer
Turns rafio
Inputimpedance
Droop
Qvershoot and ringing

Common mode rejection

30 pFAT, maximum

Four per foot (0.33/in), minimum

70 to 85 ohms at 1.0 MHz

1.5 dBA00 ft at 1.0 MMz, maximum
Not specified

Two ends tepminated in resistors equal t
Zot2%
75% caverage minimum

Short stub < 1 ft
Long stub = 1 to 20 feet
(may be exceeded)

Direct coupled—short stub; transformer
coupled—ong stub (ref. fig. I-1.7)

1:1.41

3,000 ohms, minimum (75 kHz to 1.0 M
20% maximum {250 kHz)

+ 1.0V peak (250-kHz square wave with
100-ns maximum rise and fall time)

o

450 dB at 1.0 MHz

Fault protection

Stub voltage

Rasistor in series with each connection
equal to (0.75 Z,) + 2.0% ohms

1.0V to 14.0V p-p, -1, minimum signal
voltage (transformer coupled); 1.4V to
20.0V, p-p, I-1, minimum signal voltage
(direct coupled)
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4.3.3.4 (Continued):
The following information may be included in the description of a digital information
signal (note: the list is not regarded complete and may vary with the nature of the
digital information carrier):

¢ Digital Information Carrier (Data Bus Characteristics)

o Cable (type, shielding, general requirements)

e | Characteristic Impedance

¢ [ Cable attenuation

¢ [ Cable termination

o | Cable stub requirements

e Transformer coupled stubs
e Coupling transformer

e | Transformer input impedance

¢ | Transformer waveformintegrity
e | Transformer commoh mode rejection
e Fault isolation

e Cable coupling

o _\"Stub voltage requirements

e Direct coupled stubs
e Fault isolation
e Cable coupling
e Stub voltage requirements

e Wiring and cabling for EMC
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4.3.3.4.1

Tables for Digital Information Signals:

TABLE 3 - Terminal Output Characteristics

Output voltage

18.0Vto 27.0 V, p-p, I-I (transformer

coupled) p-p, I-1)

.0V109.0V, p-p, Il (direct coupled)

Output waveform

Zero crossing deviation £25 ns,
maximum, time of this waveform shall be

na-maacikrad aaith oo an

crossing; rise and fall times(

to previous
0 to 300 ns

Oversh

pot and ringing

900 mV peak; maximuny) -
(transformer-coupled stub)
Zero crossing deviatioh and ri
times same as above overshd

5e and fall
ot and

5.0 mV, RMS, I-I (direct-coupl

ringing — £ QO\mV peak, maxjmum, I-|
(direct-coupled stub)

Output symmetry Voltage at2.5 us after midpoint of parity
bit; £250 mV peak, maximum, |-
(transformer-coupled stub)
Valtage at 2.5 ys after midpoint of parity
bit; £90 mV peak, maximum, I- (direct-
coupled stub)

Output Noise 14.0 mV, RMS, I-I (transformgr coupled)

ed)
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TABLE 4 - Terminal Input Characteristics

Input Voltage)

0.86 Vto 14.0 V, p-p, I, term

inal

response required; p-p, I-1) terminal no
response (with transformer coupled stubs
1.2V to 20.0 V, p-p, I-I, terminal response

required; 0.0 V to 0.28 V, p-p,

I-1, terminal

no response (with direct-coupled stubs)

Input impedance

1.000 ohms, minimum, from 7
MNMLI= 1 .O MU= (trancfarmmor o

5kHzto 1.0

VI T2 T WVITTZ (OO ToToOTT o O

2.000 ohms, minimum, fron7
MHz (direct-coupled)

pled stub)
5 kHz to 1.0

Noise re¢jection

Maximum word error rate of 1
AWG noise 1.0 kHz t6'4.0 MH
RMS level; signal‘level — 2.1
(transformer-coupled stub)
Maximum weord error rate of 1
AWG noise 1.0 kHz to 4.0 MH
RMS |evel; signal level is 3.0
(direct=coupled stub)

in 10,

z, 140 mV,
V’ pP-p,

in 10,

z, 200 mV,
V, p-p, I-I

Comman mode rejection

+10.0 V peak, line-to-ground,
MHz, shall not degrade perforn]
the receiver Point A, (transfor

dc to 2.0
mance of
mer-coupled

stub) Same specification for the direct-

coupled stub

- 86 -



https://saenorm.com/api/?name=7bca8d3d78bb33c0391245d06f2bbf92

SAE AS5609

4.3.3.4.2 Figures for Digital Information Signals:

Cna
Ba
Teren I
|
1 WHx Clck
Ll
|
"MRE Cimta
Lud
i 1] 1 i [ ] ul
I+ —_—
Marchasar Il [T
Es-Fhaxss Laval
]

Mol
"MRZ-Mon raturn to 2

FIGURE 31 - Data Encoding

+ Wolts

- Volts

Wiord Sync ."

FIGURE 32 - Command and Status Sync Waveform
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+ Volts P Pt !
! i ! i
| i ! i
' i ! I
0 — i i ;
: i i I :
: ! ! ! :
1 i 1 i 1
i ! i : i
-vetts -—/1 7777 - TTTTTmT '
e He—
T L
Bit (0}
FIGURE 33 - Data Sync Waveform
BIt Tme BIt Tme
IE’ 19 20 1 2 3
Partly Bit Command/SlatusSyne
+Walls I
ovols
- Vialls
-+ T i

FIGURE 34 - Intermessage Gap and Response Time
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| 1 microsecond J

+Wolls  90% III Il'

Ty | | f

SVells 0% 4{ J[
— N e
100300 nérkmeconds
FIGURE 35 - Output Waveform

----------- End Example

5. AERODYNAMICS INTERFACE!

This section shall cover all'‘aerodynamics aspects relevant for the interface. All possible
carriage anfl release configurations are required as well as drag data, any post launch

maneuverirlg required.for the aircraft to avoid in-flight collision and the carriage and safe
separation gnvelopes:

5.1 Configurdtion

This section shall define the carriage and release configurations.

---------- Begin Example
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5.1 (Continued

):

The store will be carried and released from the stations in any of the configurations
identified in the following table.

Station Port Starboard
o/B /B UF /B O/B
Wing | Wing | Swb | Shoulder | Center- | Shoulder | Swb | Wing | Wing
Pylon Pylon | Pylon Pylon Pylon Pylon Pylon | Rylon Pylon
+/- - | - ey H- *-
Config. ||| CFDor | Ext. AAM Store — Store AAM Ext] | CFDor
1 AECM Fuel Fue AECM
Tank Tan
+- +- +- +- +- +-
Config. ||| CFD or Ext. AAM Store - . AAM Ext| CFD or
2 AECM Fuel Fue AECM
Tank Tan
+/- +/- +/- +/- +/- +/-
Config. ||| CFD or Ext. AAM . . Store AAM Ext| CFD or
3 AECM Fuel Fue AECM
Tank Tan
---------- Bnd Example
5.2 Drag Data:
Drag values caused\by airflow shall be defined in this section.
---------- Begindexample
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5.2.1

522

5.2.3

Drag Characteristics: The following drawing shows the store drag variations over a

range of speeds, assuming undisturbed incident airflow.

Drag
coefficient

Referefige cross
sectidnarea = x m?

Mach number

FIGURE 36 - Zero Lift Drag vs. Mach Number

Altitude|Dependency: The correction of zero lift axial force coefficient wi
following:

Cx,(H)=Cx, * [1 +C* %]
with
Cx0 = zero lift axial force coefficient for an altitude of 5000 m.
H = altitude (m)
C = factor tbd

h altitude is as

Incidence Angle Dependency: The variation of the axial force coefficient with incidence
angles up to xx deg is within = yy percent of the zero lift axial force coefficient as shown
in Figure 37. For higher incidence angles there is a general decrease of Cx for all Mach

numbers.
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1.4 ‘ ‘

= 124 | |

0 | |

£ 1.0

8 | |

OxTo084------ R et PP,

g8 } } ‘Store Zero Lift Drag Coefficient

a o 064 ; ;

E | |

° 0.4 4 i i

)

N 024------ R RRECEEEEEPEEFEEEREERE

0.0 ! ' ’ T
0.0 0.5 1.0 1.5 2.0 25
Mach Number [-]
FIGURE 37 - Zero Lift Drag Coefficient
---------- End Example
5.3 Flutter:
Flutter is g self-excited oscillation of an aeredynamic surface and its associated structure
caused by a combination of the aerodynamic, inertia, and elastic characteristics of the
componefts involved. To prevent damage to the store or the platform, flutter effects need
to be min|mized. Requirements to limitflutter shall be defined in this section.
---------- Begin Example
All configurations of the store shall be free from any aero elastic instability for all
combinations of altitude.and speed encompassed by the limit speed (V. /M) versus
altitude enhvelope enfarged at all points by the airspeed margin of safety. Thie store shall
meet the followingstability design requirements for both normal and failure ponditions:
a. Airspgedimdrgin: The equivalent airspeed, V., margin of safety shall bel not less than
15 petcent at all points on the V,/M, envelope of the store, both at constant Mach

number, M, and separately, at constant altitude (see Figure 38).

b. Damping: The total (aerodynamic plus structural) damping coefficient, g , shall be not
less than 3 percent (g = 0.03) for any critical flutter mode for all altitudes and flight
speeds from minimum cruising speeds up to V./M,, (see Figure 39).
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5.3 (Continued):

Through design layout (e.g. mass and stiffness properties, actuator stiffness, damping,
backlash, and freeplay) flutter of the store wings and panels and other exposed surfaces
shall not occur within the above-defined flutter design flight envelope. These conditions
apply throughout the required lifetime of xyz hours and are relevant for stores in carriage
on a platform and in the near-field of a platform during safe separation.

MINIMUM REQUIRED FLUTTER
e ety OF 18 AEACENT

IN Vg AT CONSTANT MACH NUMBER

SEA LEVEL

FLUTTER

BOUNDARY
LINEY OF
CONS[TANT

LTITUDES

V, - EQUIVALENT ARIRSPEED

MINIMUM REQUIRED FUUTTER
MARGIN BOUNDARY QF[I5

PERCENT IN v, AT CONSTANT
ALTITUDE

\‘L-TYPIC&L LIMIT SPEED ENVELOPE

1 1 2l

0.5 K LS 2.0
M- MACH NUMBER

FIGURE 38 =Graphical Representation of Minimum Required Flutter Margin
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/-‘cm‘nut. MODE
g o V- m:ﬁ:.:u'r AIRSPEED
g o NEQUIRED DRMEING, 970.03 _ _ _ L /A L -
- - /||
MONCRITICAL MODE / \'mfm
\/ 118 v -REGUIRED [WARGIN
Yiuax
FIGURE 39 - Graphical Representation of Required Damping
---------- Bnd Example

5.4 Ballistic Data:

5.5

For bombs, include ballistic tables or a reference to external documents wh
be found.| The ballistic tables are to give details of free flow forward throw a
velocity, gltitude and dive angle.

Store Pogt-Launch Separation.Control:

ere they can
painst release

E.g. wing|lengagement and’'maneuvering of the store in the airflow near field of the aircraft.
This is important to define any breakaway maneuvers undertaken by the platform and to

determing when acstore and platform move basically in the same aerial seg

almost the same:velocity after safe separation occurred. Specific separatior

characterjstics‘or splash patterns shall be addressed.

ment with

The sequence of events/iiming should adequately cover wings/actuator movements. This
paragraph shall define the safe separation volume; i.e. when separation occurs, the store
will not move outside a defined volume as it moves away from the aircraft. Generally, the
drawing would show all perspectives necessary to define the volume, plus dimensions as
appropriate. Also, there will be a need to state that the store must follow a path that

means it never moves towards the aircraft once the separation has started.
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5.5

(Continued):

The definition of the safe release envelope for the store will be derived from studies
carried out by the aircraft and store design authorities. For certain store/station/aircraft
combinations, it is necessary for the store to carry out active aerodynamic control during

separation, to ensure that collision between them does not occur.

Actions carried out by the store must be defined in the ICD. The sequence of actions and
their related timings are usually shown as a timeline, with supporting text to provide a full

description-

Note that|for those stores that perform no aerodynamic function duringcseparation, the ICD

must incliide a statement to this effect.

All timingg in Figure 40 are related to the time at which the’ store senses firsf movement.
The nomihal values for the time events T1 to T5 are as.follows:

T1 =40 ms T2 =85ms T3 =800 ms ("\T4 = 845 ms T5 =950 ms
Slore senses Contrd surfa ces Contrd surfa ces
fir$t movement unlocked (ful authoriy)
(limi ted authority)
Autopilt enabled Autopilt ful Mission
(pitth and rol authoriy (al axes) guno!ance
intiate d

' OI]vly) L

l

-

e

FIGURE 40 - Store Separation Timing
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5.5

5.6

(Continued):

The pitch demand at T1 is for a fixed attitude of 10 degrees nose down with respect to the
launcher/store line at the time of separation. The roll demand is for a fixed attitude of
zero degrees with respect to the Z axis of the launcher at the time of separation. The
yaw demand is locked at zero degrees.

Autopilot full authority at time T3 sets the demand for roll attitude to be zero degrees with
respect to local earth axes and maintains the yaw demand at zero degrees.

Full aerodynamic control and mission guidance begins at time T5.

The aircraft is required to perform a 30 deg bank breakaway maneuyer for 10 seconds
after store release to provide de-confliction of the aircraft from the ‘store opgration.

---------- Bnd Example

m
=}
<
©
o
°
[0}
U

The genefal flight envelope is shown in Figute 41:

30000

25000

20Qo0

15000

Altitude (ft)

10000

5000 /

0
o0 02 04 06 08 10 12 14 16 18 20

Mach Number
FIGURE 41 - Mach-Altitude Chart

---------- End Example
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5.6.1

5.6.2

Carriage Envelope:

stations defined in 5.1 is detailed as follows:

Speed
Altitude

Begin Example

Maneuvers

Roll rate

Roll accleler-aﬁon—gx rad/s>
Pitch rate +x rad/s

Pitch ad

Note 1:

Note 2:

Releasd
the env

celeration

Mach number

0 to xxxKEAS/Mxx (whichever is reached first)

0 to xkm
-ag to +bg for M<xx
-cg to +dg for M>yy
ix rad/s

The envelope for the carriage of store X on the aircraft carriage

(Note 1)
(Note 2)

(Note 3
(Note 3

+x rad/s?

KEAS = Knots Equivalent Air Speed

Linear interpolation is applied to maneuvers betwéen Mxx and M

Function of load factors shown in Figure xxX.

End Example

Begin Example

Envelope: Safe release of the store from the aircraft is achieve
blope detailed below, in the flow fields defined in document xxx:

Speed x.to YKEAS/Mxx (whichever is reached first)
Altitude X to ykm
Maneuyers -eg to +fg for M<xx
-gg to +hg for M>yy
Roll rat ix rad/s
Roll acqeleration +x rad/s?
Pitch rate ix rad/s
Pitch adcélération +x rad/s?®

)
)
(Note 3)
(Note 3)

yy, where M =

i throughout

End Example

-97 -



https://saenorm.com/api/?name=7bca8d3d78bb33c0391245d06f2bbf92

SAE AS5609

5.6.3 Jettison Envelope: Safe jettison of the store from the aircraft is achieved
envelope defined below, in the flow fields defined in document xxx :

6.

6.1

Begin Example

throughout the

Speed a to bKEAS/Mxx (whichever is reached first)
Altitude a to bkm
Maneuvers -kg to +lg  for M<xx
-mg to +ng for M>yy
Roll rate +xradis
Roll ac{eleration +x rad/s?
Pitch rate *x rad/s
Pitch aqgceleration +x rad/s?
---------- End Example
SYSTEM SAFETY:
The content of this part may be different for platform and store. For the platfofm data such

as the carri

arming meghanisms and possible handling hazards are of interest. If applicab
hall be referenced in favor of new:grweapon system specific definitions.

standards s

Ground Safety:

Safety re
include t

electromggnetic radiation, dangerous areas around the store and/or the pla

hge and release are important while for:the store in addition to this

ulations on the ground @ffecting the interface shall be identified. T
e definition and listing of dangerous components, electrical install

the internal
le available

his should
htion,

form and

fire fighting.

5 is handled as

e store.

specific hpndling procedures’such as following a hangfire and measures fof
Due to the¢ derivation from specific stores, the structure from level 3 onward
an example.

In general, there'are no hazards involved in handling, assembly or storing t
However safety considerations shall include the following subjects:

1 Explosives

2 Compressed Air Systems (Cooling devices etc.)

3 Chemical Substances

4 Radiation Hazards

5 Rocket Motor Safety

6 Handfire

7 Partially Activated Stores or Assemblies

8

Fire Accident
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6.1.1

Dangerous Components:

This section shall provide a list and detailed description of all

dangerous components relevant for the interface and the operation of the store at the
aircraft (e.g. a component list with identified hazardousness, location of the component,
area where the danger occurs, numbers etc.).

Begin Example

Any used dangerous components relevant for the interface shall be listed in this section

e e e
Locatiofs of the components may be provided in a drawing.
TABLE 5 - List of Dangerous Components
Mass,
Maip Assembly Component Dangerous due to Plessure
Thermal Battery Squib <yg
Gas Generator - Igniter. zg
- Solid Propellant abc g
Coolant Pressure Compressed Air High“Pressure xyZ bar (xyza
Tank psi)
Thermal Battery Squib XyZ g
Booster Chargé Explosive Xyz g
Warhead Ignition Distributor | Explosive and
Detonation Cords Xyz g
Booster Charge Explosive Xyz g
Main Bursting Explosive xyz kg
Charge
Rocket|Motor Igniter Metallic Oxidizing xyz kg
Propellant Agent Xyz kg
Solid Propellant
---------- End Example
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6.1.2 Ammunition:

in general. Possible countermeasures shall be described.

Begin Example

This section shall list used ammunition and handling advice for explosives

On signs of damage or improper handling, ammunition expertise has to be consulted.

The store contains the following main assemblies with explosives:

o Foryard-sectiomwithrgasgeneratorand-thermatbattery——————

Comprg

shall be

The hig

conditio
strings.

Chemic
this par
counter

head
ket motor.

End Example

described.

Begin Example

n, all compressed-air pipes have to be firmly installed and secureq
End Example
al Substances:  Any chemical substances not described in the ot

measures shall be described.

hgraph.and possible hazards shall be identified and listed. Possible

ssed Air:  This section shall detail possible hiazards caused by handling and
application of compressed air during aircraft/store;operation. Possible cou

ntermeasures

nly compressed air applied ta.the sensor for testing may lead to dangerous
situations. All compressed air-pipes; valves and connecting sleeves have

to be in perfect
by safety

her sections of

=Y - | L
LEYIT LAAITIPIC

When using cleaning fluids, electrical connectors shall not be soaked with them.

Otherwise this may lead to a malfunctioning of the store/main assemblies.

When handling chemical substances, the national and local operating safety and hazard

instructi

ons on the containers or packing have to be observed.

End Example
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6.1.5

6.1.7

Anti-Corrosive Coatings: Hazards caused by handling of anti-corrosive coatings shall
be identified and listed in this section. Possible countermeasures shall be described.

---------- Begin Example
The agent for surface conversion consists of chromic acid and fluorides. The anti-

corrosive coating is in powdery or liquid condition toxic, carcinogenic and caustic.
Containers of tin, glass, lead or galvanized iron must not be used.

End Exvarmnla
T AT T T oTS

Batteries: Danger related to the handling of batteries shall be identified and described.
Possibl¢ countermeasures shall be stated and handling procedures-shall pe established.

---------- Begin Example

Activatdd thermal batteries are very hot.

Penetrgting electrolytes contain substances that arerxdamaging health.
The battery electrolyte (lithium) reacts strongly, with water and generates flammable
gases. Do not bring into contact with water!dithium is flammable and caustic. If
penetraling electrolyte is recognized, a safety mask and solvent-resisting gloves must
always pe worn when removing the electrolyte.

---------- End Example

Electrical Installations: Anyhazards related to electromagnetic installatigns like stray
voltage [shall be identified and possible countermeasures shall be defined

---------- Begin Example

Before ¢arrying out maintenance measures and electrical tests the storesfmain
assembllies\have to be properly grounded. Stray voltages getting to the warhead or
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6.1.8

6.1.9

Electromagnetic Radiation: Any hazards related to electromagnetic radiation shall be

identified and possible countermeasures shall be defined.

---------- Begin Example

The store with all mounted protective caps and the main assemblies with mounted
protective caps in their closed transport containers are regarded as electro-magnetically

compatible.

Th f II'\\uinn cnfatv dictanecnc arn tn ha ~Ahonrund 1n handAlina AnAd l-v"\nt\r\rrt ti n
e follpwing-safety-distances-are-to-be-observedin-handling-and-transpqrtatio

(Distange from closest part of the store/main assembly or any metal patfs connected

with the| store (e.g. aircraft)):

e to aptennas with a power>5W: 3 m
e to aptennas of coastal stations with a power > 5 Ws* 7 m
e to aptennas of radar installations, e.g.: 71 m

---------- End Example

to rgdiophones with a power <2 W and a frequency > 100 MHz:

1pm

Dangerpus Areas: Dangerous areas around the store when connected tp the aircraft or
after reoval and operation on ground prior to loading shall be recognizedq and
describ¢d. If this section is applicable, safety distance requirements shall pe given.

---------- Begin Example

When the store or main assembly containing explosives is directly exposgd to fire, only a
short time is given(Cook-off time) until the rocket motor or warhead is ignited or

detonatpsCook=off times and safety distances are listed in Table 6.

TABLE 6 - Definition of Dangerous Areas

Designation Cook-off Time Safety Distance

Store Xy sec Approx. xyz m

Warhead Xy sec Approx. xyz m

Rocket Motor Xy sec Approx. xyz m
---------- End Example
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6.1.10 Fire Fighting: Fire fighting information shall be given in this section. This includes
description of hazardous areas (in excess of dangerous areas identified in 6.1.9) and
ranges from the origin of the hazard. The kind of hazard shall be described in detail. This
information is required by fire fighters to take action against an operative store.

---------- Begin Example
The following Table 7 lists hazard areas to be considered for Fire Fighting. The areas
are visualized in Figure 42.

TABLE 7 - Hazardous Areas

Zone Characteristics Ranges \rea
A |[Lethal, blast, fragments xyz cm from the center of xyz rafl on each
the warhead side of the store
B ||Lethal, blast, fragments xyz cm from the yellow Xyz rad jon each
warhead ribbon side of fhe store
xyz m from the yocket Xyz rad jon each
motor nozzle side of $tore roll
axis
C ||[Fragments possible. Safest | No closer than xyz cm From xyz to xyz
way of approach for fire from4¢he forward part of |rad on hoth sides
fighting the rocket motor of store[roll axis
D ||Lethal, fragments Xyz m xyz rad jeach side
E ||Lethal, forward thrust of.the | Not determined xyz rad jon each
store side

-103 -



https://saenorm.com/api/?name=7bca8d3d78bb33c0391245d06f2bbf92

SAE AS5609

d

FIGURE 42 - Hazardeus Areas for Fire Fighting

---------- End Example

6.1.11 Handfir¢: Countermeasures in case of a hangfire and its handling on grqund shall be
specified in this section.

.......... BeginExample

In the case,of handfires, it is to be assumed that the thermal battery has been activated.
The rocketmotorigmniter safety mechanismmhas ot beemarmed:

The following Table 8 describes the status features and actions to take in the event that
an platform carrying guided stores returns from a flight with the store still attached to its
launcher, despite all measures having been taken to launch the store.
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TABLE 8 - Procedures at Hangfire Occurrence

No.

Status

Features

Action

1 | Rocket motor
did not ignite
Gas generator
did not ignite

No combustion traces
on the nozzle
No soot traces on the
exhaust valve

Wait at least 15 minutes

Connect the guided missile, the

platform and the recovery

personnel to a common grounding

point

Disconnect the umbilical cable from

mehaor anA fit the ~

tha laun H
trreTraurternecr—artT e

onto

the umbilical cable copneé
Rocket motor Type, 1i-Malk
inserting the safety.and ar
and turning to the’SAFE p

ttor

e safe by
ming key
osition

N
el

ocket motor

Combustion traces on

Wait at least 15 minutes

a g

nited
as generator
nited

the exhaust nozzle
Soot traces on the
exhaust valve

ignited the exhaust nozzle Connect the.guided missile, the

Gas generator | No soot traces on the | platformand the recovery

did not ignite | exhaust valve personnel to a common gfounding
paint
Disconnect the umbilical gable from
the launcher and fit the calp onto
the umbilical cable connegtor

3 Rocket motor | Combustion traceson |Wait at least 15 minutes

Connect the guided missilg, the

platform and the recovery
personnel to a common g
point

Disconnect the umbilical g
the launcher

ounding

able from

6.2 Captive H

Safety meastres for captive flights e g provision of correct mass _cg etc_cd

covered is the ability of a store to be jettisoned.

End Example

light Safety:

Begin Example

)mpliance. Also

The aircraft is required to allow a selective and emergency jettison of the store without
active store guidance (i.e. without guidance logic activated or store engine operational).
The capability has to be qualified during the integration process. In case of a handgfire, the
appropriate procedure is described in the following section.

E

nd Example

-105 -



https://saenorm.com/api/?name=7bca8d3d78bb33c0391245d06f2bbf92

SAE AS5609

6.2.1 Hangfire During Captive Flight:

Means to counter a hangfire during flight and

appropriate countermeasures to be undertaken in-flight in case of a hangfire shall be

identifie

d and described in this section.

Begin Example

An In Flight Operable Lock (IFOL) is provided by the Launcher to prevent launch of the

store in

The Lat

case of inadvertent rocket motor ignition.

e Are
con

e Ani

case¢ of an inadvertent rocket motor ignition. The lockéd condition of tH

isold

e NO §
Relg
e Rail
safe

6.3 Launch/Release/Jettison Safety:

nehor neonidnc tha fallawvaana cnfabvy fontiirnc:
o POV TGO tTCTomToOwWImg—oarcty reoturc o

adily identifiable visual indication of the safe (locked) and unsafe
lition, which is visible to ground crew without the use of ground eq

h flight operable safety lock (IFOL) which shall preventrelease of
te the Release Consent and Umbilical Retract signals.

bingle point failure or adjacent connector pin short shall result in af
base Consent, Umbilical Retract or IFOL'unlock signal.

Launcher BIT shall be possible if a'store is fitted and shall not pre
ty hazard or produce false signals to the store.

End Example

Safety m
jettison

Store saf¢ separation actions such as store propulsion system arming oper:
propulsion prior’to release e.g. drop release), store arming operations, safe
distance ¢tc.shall be defined.

asures for launch/releasel/jettison affecting the interface. For som
ay not be allewed.

unlocked)
uipment.

he store in the
e IFOL shall

inadvertent

sent any

e stores

btions (start of
arming

---------- B

egin Example

The platform Store Control System is responsible for the management and sequencing of
store selection, for arming and launch of the store. An unsafe condition must not appear in

operating

the store.
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6.3

6.4

6.5

7.

(Continued):

Potential weapon hazards and/or defects/failure modes which may cause or contribute to
loss or damage of the platform, aircrew, overflown population, ground crew, property or
third parties shall be identified by the platform manufacturer and the weapon supplier. An
analysis of the identified store hazards and/or defects/failure modes shall be reported in a
flight safety analysis/weapon hazard analysis by the weapon supplier and their associated
risk defined.

Erd-Example

Hazards ¢f Electro-Magnetic Radiation to Ordnance (HERO):

Hazards ghall be identified and listed. Countermeasures shall be.defined. This subject is
typically govered in a different report and will be referenced through this segtion.

Personngl Safety:

If not alrepdy included in 6.1 through 6.3 like impact.,on personnel through Radiation
(electrical radiation and radio activity), etc.

To avoid personnel damage, electrical radiation shall not exceed the limits gefined in
'xyz’. If the levels are exceeded, measures in accordance with "xyz” shall be undertaken
to alert pgrsonnel on the site of operation.

---------- Bnd Example
ENVIRONMENTAL CONSIDERATIONS:
This section defines\the environmental considerations for store integration.

Because the ICDis not a specification or requirements document, the content of the
f0||owing subséctions-is-often-referenced-to-a cpnr\ifir\nfinn, a-standards-document or an
applicable standards test procedure (e.g. MIL-STD-810 Environmental Test Methods).
There are various distinctions in certain subsections possible e.g. between captive carriage
conditions and launch or with respect to the severity of the environment and the resulting
operational capabilities for the store (see next paragraph).
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7.1

7.2

7.21

7.2.2

Introduction:

The content of the following paragraph and an overview is given in this section.

The following terms shall be used defining the severity of environmental influences:

formance limits

a. Survive
The. system in addltlon to staylng safe throughout and foIIowmg exposure to the
perfojmance I|m|ts o e
b. Operate
The system will survive exposure to, and function correctly within its per
during exposure to the specified environment.
c. Remdin safe
The system will not endanger personnel or the platform or store when ekposed to the

specified environment, or subsequently during any handling and dispos
not reuired to operate in or after exposure to the specific environment.

Environmgental Condition:

The folloying data can be regarded from the store only viewpoint (carriage
from the platform viewpoint concerning the platform/store combination. Dep

integratio
the overa
and vice

defines th

General:

coarse

Altitude

N progress, the content may evolve from store only environmental
|l platform/store(efnvironmental condition. Any influence from store
ersa is covered. From an integration viewpoint, in most cases the
e limitations-of the overall system.

Géneral environmental considerations on how the system is us
jescription of an overall operational envelope can be included her

bl; the store is

rack store) and
ending on
conditions to
to platform
platform part

ede.g.a

al

S .

and Ambient Pressure:

The altitude and pressure the store/platform can

withstand/perform in with/without performance deviations or damage (i.e. definition to
survive, operate or remain safe). Maximum and minimum altitude and pressure values
can be defined. Special precautions to prevent damage either to the store or the platform
shall be identified. Reference may be given to the mission phase to which the values
apply e.g. during captive carriage, in order to distinguish from a post launch phase with

the equ

ipment in non-operational or operational state.

Begin Example
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7.2.21

7.2.2.2 Ambient Pressure and Conditions:

7.2.3

724

Altitude:

Maximum carriage altitude | 20000 m

The ambient pressure and condition at the

equipment installation area will be as in Table 9.
TABLE 9 - Ambient Pressure
Mexdraurr-ambientpressure +50-+Pa
Minimum ambient pressure 1 kPa
-------- -- End Example
Dynamig Pressure Change: The dynamic pressure change the store/platform can

withstand/perform in with/without performance deviations{ordamage (i.e.

survive,
precaut

Referer

captive

operate or remain safe). Pressure rate change‘can be defined. S
ons to prevent damage either to the store or. the platform shall be

carriage in order to distinguish from a pestlaunch phase with the

non-opegrational or operational state.

Begin Example

TABLE 10 -.Dynamic Pressure Change

Hefinition to
becial
identified.

ce may be given to the mission phase to which the values apply €.g. during

bquipment in

Maximum pressure rate change increase 300 kPa
Maximum pressure rate change decrease 100 kPa
---------- End Example
Temperatures; . Femperatures the store/platform can withstand/perform ip with/without

perform
Maximu

ance.deviations or damage (i.e. definition to survive, operate or remain safe).
nr-and minimum extreme temperature values and temperature shock shall be
defined-S

B ol oot Braviant-feana-danaac o oe o vt
YPCLIdl PTCLAULIUTTO TU PTTVTTIUITUTTT UdiTiadyt TIUIcT tTU otUTT UT T

platform shall

be identified. Temperature is often allocated with altitude like pressure in 7.2.2. The
following subsections on level 4 are identified as an example; the ordering in an ICD is to
the author’s discretion.

Begin Example
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7.2.4.1 Temperature:

TABLE 11 - Temperature Requirements

High temperature extreme (non- +80deg C
operational)

Low temperature extreme (non-operational) -60 deg C
High temperature extreme (operational) +60 deg C
Low temperature extreme (operational) -50deg C

Exposure to captive flight aerodynamic heating as defined by profilecitr-accordance
with figure tbd following ground soak at 49 degrees C.

Exposgure to captive flight aerodynamic heating as defined by profile in gccordance
with figure tbd following ground soak at -54 degrees C with equipment im operational
state.

7.2.4.2 Tempkrature/Altitude:

TABLE 12 - Temperature-Altitude

IN FLIGHT OPERATION GROUND SOAK
OPERATING NON
OPERATING
MAX MIN MAX MIN MAX MIN

External Bay:

100 °C|per 40 min. at sea Jével and
110 °CJat 40 kft per 30 sgc.

Up to 1[5 cm from leading edge:

95 °C per 40 min. at-sea level and
122 °C|at 50 kft per40 sec

-41°C | +85°C | -40°C | +70°C || -35°C

7.2.4.3 Tempgraturé Shock: The equipment can be exposed to sudden (within 5 minutes)
atmogpheric temperature changes over the range -54 degrees C to 71 degrees C or in
accortancewitha-specific temperatureshock profite(seefigurethd):

---------- End Example
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7.2.5 Humidity: Humidity the store/platform can withstand/perform in with/without
performance deviations or damage (i.e. definition to survive, operate or remain safe).
Maximum and minimum humidity values shall be defined. Special precautions to prevent

from damage either to store or the platform shall be identified.

Remark: Humidity is often regarded in conjunction with temperature and pressure and
an allocated profile.

Begin Example

ipment does not suffer any degradation and is able to operate corlrectly during

The eqy
and aftgr exposure to the humid environment as defined in the following Tjable 13 and
Figure 43.
TABLE 13 - Humidity
Humidity Pressure Temperatiire
95% Ambient 40 deg Cqlsius

The stofe performs without degradation after exposure to high relative humidity in

nce with the diurnal cycle defined in MIL-STD-210, Table VI, for up to 30 daily
The store perfarms without degradation during and after
e to the humidity conditions defined for a 10 percent risk per MIL-5TD-210,

accords
cycles q
exposu

Tables KXI through XXII, during captive carry and free flight.

uring Alert Status.
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7.2.6 Solar Rpdiation:
with/without performance deviations or damage (i.e. definition to survive,
safe). Valdes of collocated peak temperature etc. will be defined. $pecial

a0l

oo™ DEW POINT
LE WATER
LB DRY AIR

120

100

-

78° DEW POINT

DRY BULB TEMPERATURE, 'F
3

47777
7
Z

<
A

35° DEW POINT (.
-~
o. 5 LB WATER
LB DAY AIR

ASSUME

SATURATION BELOW JI5°

---------- End Example

remain

20 40 o0

RELATIVE HUMIDITY, %

FIGURE4S - Dew Point

Solaf radiation, the store/platform can withstand/perform in

pperate or

precautfons to_prevent from damage either to store or the platform shall be identified.

---------- Begin Example

Materials exposed to direct sunlight would not deteriorate or degrade through the effects
of ultraviolet light to affect maintainability performance or significantly affect reliability.

lllumination in 10 cycles of 8 hours duration each with exposure to 1120 W/m?

---------- End Example
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1.2.7

7.2.8

Fungus Resistance: Fungus resistance, the store/platform can withstand/perform in
with/without performance deviations or damage (i.e. definition to survive, operate or
remain safe). Maximum and minimum fungus resistance and exposure values and
definition of the fungus type shall be given. Special precautions to prevent from damage
either to store or the platform shall be identified.

.......... Begin Example

Material, which are not nutrient for fungi is used. Where this is not feasible, suitable
fungicidatlagents-orothermeans-are-usedioprotest-materdals

The stofe performs without degradation after exposure to high relativeyhumidity in
accordgnce with the diurnal cycle defined in MIL-STD-210, Table ¥l;/for up to 30 daily
cycles during Alert Status.

The stores performs without degradation during and afterexposure to the|humidity
conditions defined for a 10 percent risk per MIL-STD-210, Tables XIX thrqugh XXII,
during daptive carriage.

The stofe design will incorporate materials, whiech are non-nutritive, resistfungus growth,
or are npt affected by fungus growth.

End Example

Salt Fog: Salt fog, the store/platfarm can withstand/perform in with/withdut
performance deviations or damage (i.e. definition to survive, operate or remain safe).
Maximum and minimum Salt.fog values and test definition like equipment fexposure

times, drying period etc shall*be defined. Special precautions to prevent from damage
either tq store or the platform shall be identified.

.......... Begin Example

The equipment does not suffer any degradation and is able to operate cofrectly during
and aftgr exposure to a salt fog solution of 5% + 1% for 48 hours.

.......... End Example
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7.2.9 Rain - Rain Erosion:
with/without performance deviations or damage (i.e. definition to survive, operate or
remain safe). Maximum and minimum Rain - rain erosion values, rain impact, rain rate,
wind velocity, droplet size, duration and temperature shall be defined. Special
precautions to prevent from damage either to store or the platform shall be identified.

.......... Begin Example

Rain - rain erosion the store/platform can withstand/perform in

Example 1:
Rainfall;
The ampunt of rainfall that the platform will be exposed to covers a 24 hOlIlr period as in
Table 14:
TABLE 14 - Rain Rates
Amoun{t Mm 305 51 279* 178
Duratign H 11.92 0.08 149200 1.0
Rate mm/h | 254 610 25.4 178
Drop Sjze |Mm 2.25 4.0 2.25 3.2

*Wind speed of 35 knots.

Examplg 2:

25 mm/pr for 10 minutes for captive carry and launch.

50 mm/pr for 1 hour on airfield and‘transportation

Rain Erpsion:
The equipment is not adversely affected when subject to 2 mm diameter
at an infensity of 25 mm/h and directed to exposed surfaces at 224 m/s fo

a minimum of 30 min.

---------- End Example

vater droplets
r a duration of
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7.2.10 Hail: Hail intensity, the store/platform can withstand/perform in with/without

7.2.11

performance deviations or damage (i.e. definition to survive, operate or remain safe).
Maximum and minimum hail size, hail impact and speed shall be defined. Special
precautions to prevent from damage either to store or the platform shall be identified.
---------- Begin Example

The equipment is qualified for the following hail conditions:

S
HAIL SPEED IMPACT-NORMAL IMPACTSTOTAL
DIM (mm) (m/s) (Joule) (Joule)
25 131 10.9 63

---------- End Example

performance deviations or damage (i.e. definition to survive, operate or remain safe) to
the storg shall be defined. Maximum drip/drip rates shall be defined. Spécial
precautfons to prevent damage either to the store or the platform shall be fidentified.

Drip: Kluids dripping from overhead aircraft structures onto the store wi%without

---------- Begin Example
The stofe shall withstand exposure'to water dripping from overhead strucfure,

equipment, in accordance with the 45 degree drip proof requirements of MIL-STD-108
Paragrdph 4.3 without any performance degradation.

---------- End Example
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7.2.12 Sand and Dust:

Sand and dust the store/platform can withstand/perform in with/without

performance deviations or damage (i.e. definition to survive, operate or remain safe).

Maximum and minimum Sand and dust values e.g. minimum and maximum air velocity
and particle size shall be defined. Special precautions to prevent from damage either to
store or the platform (e.g. dust cover removal instant) shall be identified.

Begin Example

The equipment does not suffer any degradation and is able to operate correctly during

and aft raxnosirata a candyv and ducty anviranmant
T A SAAS A LR AR B A L ACS AR LEAC B A A A AR A LA A LA A RLERAA R LT

n detail
0.001-0
velocity

The sto
up to 1.
diamete

The sto
up to 1.
diamete
microm

The sto
up to 1.
diamete
up to 12

125 inch diameter particle size (0.00254-0.3175 mm), 10Q:knots

e performs without degradation after exposure to blowing dust in

r, and wind speeds up to 220 knots at angles of attack from 0 to 1
0 seconds.

End Example

the equipment is not adversely affected when exposed to sand’and dust levels

felative

e performs without degradation after exposure to-blowing sand in|concentrations
D3 grams per cubic meter, with particle sizes between 74 and 350[micrometers in
r, and wind speeds up to 35 knots for a periodief up to 90 minuteqd.

concentrations

D3 grams per cubic meter, with particlg sizes of less than 150 micfometers in
r with 75 plus or minus 2 percent ofdhe particles by weight less than 44
pters, and wind speeds, during tests, between 3 knots and 17 knofs for 12 hours.

e performs without degradation after exposure to blowing sand in|concentrations
D3 grams per cubic meter; with particle sizes between 74 and 350[micrometers in

4 degrees for
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7.2.13 Icing/Freezing Rain:

7.2.14

Icing, the store/platform can withstand/perform in with/without

performance deviations or damage (i.e. definition to survive, operate or remain safe).
Minimum/maximum measures for icing and freezing rain shall be defined. Special
precautions to prevent from damage either to store or the platform such as pre-mission

de-icing

shall be identified.

Begin Example

Conditions:

Al

b

42 o thinlkknncc W
-z

25 mm/pfer40+
25 mm/p for 1 hr on airfield and handling

Pre-mission de-icing is required.

NOTE:

No strugtural or system failure will result from ice built up. Ice built up has
prior to fake off and further built up is prevented®y aerodynamic heating.
requirements are considered compatible.

Climatia
shall be

The airg
defined

T L IR T=WP-X WP\
T ORI SS DUt O~ Ove

[
LLLE R =

and thus any ice build up, which has not previously been remove
ground, will be thawed.

End Example

Zones: The climatic zonés the store can survive, operate in or r
defined.

Begin Example

raft and store‘are capable of operation in climatic zones A1, A2, A
in STANAG 2895, Annex A

EndExample

During Air Carriage from Ma 0.5 to Ma 0.9 or more, the store sufface is heated

d on the

to be removed
Thus the

emain safe

2.C0, C2 as
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7.2.15 Vibration: Vibration levels the store/platform can withstand/perform in with/without
performance deviations or damage (i.e. definition to survive, operate or remain safe).
Maximum and minimum vibration peak values in accordance with defined vibration
profiles shall be given. Special precautions to prevent from damage either to store or the
platform shall be identified.

.......... Begin Example

Example 1:

The equipment withstands the following conditions

Power $pectrum:

Womax|Functional)=0.04 g*/Hz)

Womax{Endurance; 1hr)=0.18 g*/Hz

Duration: 1.0 hour per axis (3 axis)

and with the vibration test spectrum as defined in the follewing Figure 44:

=O—MIL-DTL-83538 @ 175°C [8h 'x' & 'X]

MIL-DTL-83538 @ ambient [8h '§ & 'Z]

—o=—EF2000 endurance [1h]

Power spectral density [g*/Hz]

01

10 100 Frequency [Hz] 1000 10000

FIGURE 44 - Vibration Levels
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7.2.15 (Continued):

Example 2

Lateral and vertical axes

Function: Test time at least 2 minutes/axis

Endurance: Test time 6 hours/axis. The unit shall be switched on. F

N

Acceleration PSD (m?%/s?)
N

unction is not

required during test but after, when vibrated with functional level

«— Endurance Vibration Test Curve

/

Functional Vibration Test Curve

7.2.16 Gunfire
with/wit
remain
gun of t
to store

10 40 200

Frequégcy (Hz)
FIGURE. 45 - Vibration Test Curves
End Example

Vibration: {)Gunfire vibration levels the store/platform can withsta
nout performance deviations or damage (i.e. definition to survive,
safe) Maximum and minimum gunfire vibration values caused by

or-the platform shall be identified.

2000

nd/perform in
bperate or
he on-board

ne. platform shall be defined. Special precautions to prevent from damage either

Begin Example

The Gunfire Vibration Test is performed to assure that equipment mounted in an
platform with onboard guns can withstand the vibration levels caused by the
overpressure pulses emitting from the gun nozzle.
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Acceleration Power Spectral Density

7.2.17 Mechar
with/wit
remain
a define
defined
be iden

Exampl

The Eq

bommmm e o= |

30 300 600 700 2000
Frequency (KHz)

FIGURE 46 - Gunfire Vihration
End Example
ical Shock: Mechanical shocK.the store/platform can withstand/g
nout performance deviations-or damage (i.e. definition to survive,
afe). Shock values to sustain continued operation and performan
d number of arrested landings or catapult launches or hard landin
Special precautions\to prevent from damage either to store or the
ified.
Begin Example
P 1:

bipment withstands the relatively infrequent non-repetitive shock o

erform in

pperate or

ce e.g. during

s shall be
platform shall

I transient

vibrations encountered in handling, fransportation and service environments.

Shock response spectrum requirement:

Two half sine shock pulse with a peak value of 300 m/s? (30 g) and a duration of
2.5 ms and with a peak value of 75 m/s? (7.5 g) and a duration of 40 ms are considered
to cover the requirements.

Three s

hock pulses per test direction and shock type are required.
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7.2.18

500

Response Acceleration (m/s?)

0
10 Natural Frequency (Hz) 1000
FIGURE 47 - Mechanical\Shock Spectrum

Examplg 2:

Captive|Flight: 6 g for 25°ms half sine longitudinal and 25 g for 20 m$ half sine all
axes perpendicular to the longitudinal axes.

Launch 6 gfor1.2 ms half sine longitudinal and 35 g for 15 ms terminal
saw=tooth any axis perpendicular to the longitudinal gxis.

---------- End Example

Acousti¢ Nojse: Acoustic noise, the store/platform can withstand/perforn in

with/withoUt performance deviations or damage (i.e. definition to survive, pperate or

remain safe). Maximum and minimum acoustic noise values and defined noise spectrum
shall be specified. Special precautions to prevent from damage either to store or the

platform shall be identified.

.......... Begin Example
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7.2.18 (Continued):

Example 1

The equipment shall suffer no degradation and meet the requirements when subjected
to the acoustic noise environment with the following Functional and Endurance spectra:

a. Functional Spectrum

Flat

toant 41/2
7

rang

1/3
to 1

For
exe

anaeteiion anth o Aot
SPTTTrarTT, wWithT o COUTTotwT T

e 125-2500 Hz

bctave band level reduction, with a 3 dB/octave slope, up 10,8000
DO Hz

festing purpose the functional spectrum shall applied 2 hour befo
cution of the Endurance Spectrum

b. Endurance Spectrum

Flat
rang

1/3
The
is 3
follo
LI =

Exampl

Internal

e 125-2500 Hz

pbctave band level

application time of endlrance spectrum, for testing or fatigue ana
hours. Levels may be reduced increasing the application time acc
wing equation:

LO+2.5 Log {T0=/TI)

b 2

mounted Equipment: 145 dB, 6hours.

requency

Hz and down

e and after the

spectrum with a constant 1/3 octave band level of 153 dB, in the frequency

ysis purpose
prding to the

Externa

| equipment 155 dB, 6 hours
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195 Curve 1: External acoustic environment. Overall SPL: 155 dB
Curve 2: Internal acoustic environment. Overall SPL: 145 dB

150

1454 L

1401

b L_l_’_—,_—z_——l_\_'l_,

130 —_d

125

120

115

Q O 1 O O O O © OO0 O O O O{@ O o O O O
O 10 —m O O M O QO VO O O W oo © O o O O 9O
AN N O 1 © o O NN O O WUuwrmrm OO M O o uw O o0
t-rv-NN(")ﬁ'lOCOCDON(Da

- -

One-third octave band centre frequency (Hz)

FIGURE 48 - Acoustic Noise Spectrum
---------- End Example

7.2.19 Linear Acceleration: Linear Acceleration the store/platform can withstangl/perform in
with/without performance deviations or damage (i.e. definition to survive, ¢perate or
remain gafe). Maximum ang-minimum linear acceleration values shall be gefined.
Special|precautions to prevent from damage either to store or the platfornp shall be
identified.

---------- Begin Example

The Equiipmenit/Store shall suffer no degradation when exposed to the following
accelerations.
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7.2.19 (Continued):

Example 1:

The levels of acceleration are as follows:

Direction (9)
Fore 4.6
Aft 4.6
Lateral 13-6
Up 19.4
Down 14.2

(g) = 9.81 m/s?

Exampl
At laund

Design
follows:

For cap
the stor

Ultimatd
Yield FS$

Analysig
results

The pla
afterwa
followin

b 2:

h 15 g in longitudinal direction

Factors of Safety (FS) for all operational(phases of the store are ¢
live flight, launching and free-flight'prior to the point at which struc
e would no longer endanger, the Taunching PLATFORM

FS =xyz
b = Xyz

b of the store’s structure against the platform loads and evaluation
ill contribute to-clearance for carriage of AIM-9L on EF2000.

form requirement is that the equipment must (I) Survive and be fu
ds and(ll) operate with full performance under these conditions w
j g lévels:

stablished as

fural failure of

of flight test

ly functional
ith the
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TABLE 16 - Linear Acceleration Levels for Survive an Operate Requirements

Fore Aft Lat Up Down
I 4.7 4.7 141 19. 14.6
8
Il 3.6 3.6 10.8 15. 11.3
2

Compatibility Statement

The store test values are not fully compatible with the platform

requirer

7.2.20 Angularn
and ang
deviatio

minimu

precaut

In conjunction with the definition of the air.carriage loads for carriage enve
platform]

motion

s A L H £ ' £1. |y lo il L H 'y 'y L L
ITTIS. Alldlyolo TUIN LAPUVT TITYITU oT'idll taRT Pidlt aydiliot atiudal Pl
End Example

Motion, Acceleration and Angular Rates: Angular maotion, angul
ular rates the store/platform can withstand/perform/in ‘with/without
hs or damage (i.e. definition to survive, operate or remain safe). M
m angular motion, acceleration and angular rates shall be defined.
ons to prevent from damage either to store or.the platform shall b

Begin Example
and store are capable of operation up to the maximum values for
bn the relevant platform carriage stations as defined in Table 17:

TABLE 17 - Angular Rates and Accelerations

tform loads

ar acceleration
performance
aximum and
Special

b identified.

lope, the
angular

Angular Rates Angular Accelerations

Pitch +xr/s Pitch

X r/s?

Roll +Xxr/s Roll

X r/s?

[E=EESNEED

Yaw +xr/s Yaw

X r/s?

End;Example
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7.2.21 Radiation (nuclear):

7.2.22

Nuclear Radiation, the store/platform can withstand/perform in

with/without performance deviations or damage (i.e. definition to survive, operate or
remain safe). Maximum, minimum nuclear radiation values shall be defined. Special
precautions to prevent from damage either to store or platform shall be defined. If the
platform or store is designed to survive in a nuclear environment this is the paragraph to
describe the environment shall be identified.

Nuclear;
The Eq
examplg

Test reg
-NEMP

Nuclear
are spe

X-Ray H
with/wit
remain
either tg

Whene
energy
equipm

Begin Example

lipment has to fulfil the requirement of the peculiar Platform redquix

b

L

uirements to be applied for are in accordance with
1 Nuclear Electromagnetic Pulse, Current Injection, Test

Hardening Requirements as well as test requiremeénts — defined f
cified in a dedicated Specification.

End Example
Emissions: X-ray emissions a storé/platform can withstand/perfor|
nout performance deviations or damage (i.e. definition to survive,
safe). Maximum values shall be-defined. Special precautions to pr|
the store or the platform shall be identified.

Begin Example

er the equipment;is being operated on the aircraft, it shall not radi
preater than 0v6-milli-roentgen when measured at 5 cm from the s

bnt.

End&xample

ement; for

Dr platform —

m in
pperate or
event damage

ate X-ray
irface of the

-126 -



https://saenorm.com/api/?name=7bca8d3d78bb33c0391245d06f2bbf92

SAE AS5609

7.2.23 Explosive Atmosphere: Explosive atmosphere, the store/platform can
withstand/perform in with/without performance deviations or damage (i.e. definition to
survive, operate or remain safe). Maximum and minimum explosive atmosphere values
including the definition of the explosives and the explosive fuel used shall be defined.
Special precautions to prevent from damage either to store or the platform shall be
identified.

7.2.24

The uni

sparks,
case.

If this is
explosiy

Qualific

Contamination: Contamination, in which the.store/platform can withstanc

with/wit
remain
could be
fluids m
for equi
either ta

Begin Example

not possible the supplier shall prove the ability of his equipment t(
e atmosphere without causing an explosion.

htion is in accordance to a peculiar platform envifonmental requirg

End Example

nout performance deviations or damage (i.e. definition to survive,

b contamination caused by hydraulic fluid, de-icing fluid etc. Thesg
@y be defined in a table together with the concentration limits speq
bment deterioration and(corrosion. Special precautions to prevent
store or the platform shall be identified.

Begin Example

D operate in an

ment.

i/perform in
bperate or

safe).  Maximum and minimum.contamination values shall be defjned. These

corrosive
ifying margins
from damage
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7.2.25 Bio and

TABLE 18 - Contamination Sources

Equivalent National
Specification No Fluid Nato Code
AA-M-C 142(n) 1 F.40
AA-M-C 141(d) 2 FUEL F.34
AA-M-O 216 g 3 HYDRAULIC FLUID H.515
CABIN and FUEL TANK | ==
MIL-S-8802 B 4 | SEALING COMPOUND
5 FIRE EXTINGUISHANT | = -
6 ENGINE & GEARBOX 0160
OIL
TT-I1-73%5(a) 7 S737
Am 2 (Grade B) 8 S 747
O-M-23b(e) 5 DE-ICING FLUID
Am.1 (Grade A) 10
MIL-STD-810E
Method|509.3 " Sea Water
---------- End Example
Chemical Hardening: Required bio.and chemical hardening with which the

store/platform is able to withstand/perform.iny with/without performance deyiations or
damags (i.e. definition to survive, operate-or remain safe) shall be defined. Maximum
and mirimum hardening values shall be-“defined. Special precautions to pfevent damage
either tq the store or the platform shall be identified.

.......... Begin Example

The lifeland operation of the platform and store are not adversely affected by exposure
to the fgllowing contaminants, subject to completion of the routine maintemance
procedyres definedin Document xxx:

Table to list all contaminants, by category,
name and definition in accordance with

'+ [ WHNS 4 [ 4+ <l <l
rauavriairirmnciririauvlidl stdiiuaruo

---------- End Example
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7.2.26 TEMPEST: Tempestis a U.S. government code word that identifies a classified set of

standards for limiting electric or electromagnetic radiation emanations from electronic
equipment. If required, the ICD shall define specific measures to prevent inadvertent
emissions.

---------- Begin Example

The interface shall be designed in a way to comply with the national tempest
requwements Bonding and shielding have to comply with MIL- STD -xyz. The equipment
5-788 as
approprjate. As these requwements are usuaIIy cIaSS|f|ed a speC|f|c example is NOT
included here.

---------- End Example

7.2.27 NEMP:| The platform and store shall be capable of surviving/remaining safe/continue to

7.3

operate|in the environment related to a nuclear strike. The electromagnetic aspects of a
nuclear(pulse can be found in 7.3.12.

---------- Begin Example

The plafform will operate in and the store survive in the NEMP environment defined
below:

1 Air blast
2 Thefmal radiation
3 Initial nuclear radiation

---------- End Example
Electromagnetic Envifonmental Effects (E>):

Describes the €lectromagnetic radiation the store/platform can withstand/pgrform in
with/withqut performance deviations or damage. Maximum and minimum electromagnetic
radiation values frequency ranges field strength and electrical characteristics shall be
defined. Special precautions to prevent from damage either to store or the platform shall
be identified. If the platform or store is required to survive high electromagnetic radiation
then this paragraph will define this environment. Specific data to define electromagnetic
environmental effects or to prevent from electromagnetic influence shall be addressed.
Where applicable reference shall be made to available standards.

.......... Begin Example
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7.3

7.3.1

(Continued):

Electromagnetic Compatibility Specification for Equipment

MIL-STD-461 Electromagnetic Interference Characteristics,
Requirements for Equipment
MIL-STD-462 Electromagnetic Interference Characteristics,
Measurements of
MIL-STD-463 Definition of Systems and Units, Electromagnetic
Intarfarance Tachnaloav
lnterference—Technology
Defense $tandard 59-41 (1986) Parts I-11l Electromagnetic Compatibility of
Equipment
MIL-STD-{831 Test Reports, Preparation of
MIL-STD{1757A Lightning Qualification Test Techniques for Aerospace
Vehicles
MIL-B-5087 Bonding Electrical Lightning-Protection
---------- Bnd Example
Conducted Emissions, Power Lines: The limits’of conducted emissions and limits for
power Ig¢ads shall be defined in this section. If\appropriate, a compatibility[statement can
be given.

The cor
limits sf
compar

Compaljibility Statemeént:

tbd

Begin Example

ducted emissions on all power leads to and from the item shall ngt exceed the
ecified in Figure 49 within the bandwidth 20 Hz to 100 MHz. The ljmits are

able with MIL-STD-461C, CEO1 and CEO3.

End&xample
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7.3.2 Conducted Emissions, Control and Signal Lines:

7.3.3

7.3.4

The limits of conducted emissions

and limits for control and signal lines shall be defined in this section. If appropriate, a
compatibility statement can be given.

Begin Example

The conducted emissions on all control and signal lines to and from the item shall not
exceed the limits specified in Figure 49 within the bandwidth 20 Hz to 100 MHz. The
limits are comparable with MIL-STD 461C, CEO1 and CEOQ3.

Compallibility Statement:

tbd

Exporte
section,

The am

End Example

d Spikes and Transients:

Begin Example

the limits specified Figure 50.

Compatlibility Statement:

tbd

Radiate]
around

End Example

Limits for spikes and transients are ad

If appropriate, a compatibility statement can be.given.

plitude and duration of transients appearing on DC power leads sh

d Emissions, Electric Field: Limits for radiated emissions and thq

fhe interface.shall be specified over a defined frequency range. If
compatibility statement can be given.

Begify Example

The ele

btric field emissions from the item includina interconnectina cahle
) )

jressed in this

all not exceed

electric field
bppropriate, a

shall not

exceed the limits specified in Figure 51 when using a bandwidth between 50 kHz to 18
GHz. The limits are comparable with MIL-STD 461C, REO02, Curve #2.

Compatibility Statement:

tbd

End Example
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7.3.5 Conducted Susceptibilities, Power Leads: Limits for conducted susceptibility shall be

7.3.6

defined.

If appropriate, a compatibility statement can be given.

Begin Example

The item shall operate when subjected to continuous wave signals using the frequencies

from 20

Hz to 50 kHz and amplitudes shown in Figure 52. The signals are comparable to

MIL-STD 461C, CS01. The item shall remain safe when the voltage limit is increased by

6dB.

Specificiation requires the store to retain its full performance during and‘after

encoun
is allow
the enh

Compatlibility Statement:

tbd

ering the EMC environment. With the enhanced voltage limits(+6|dB) the store
bd to go into a fail-safe state and shall revert to full performance after removal of
Anced voltage limits.

End Example

Bulk Current Injection Test: If a bulk current.injection test is required, thg limits for the

injected
stateme

The iten
“Non-s4g
shall be

The iten
54 for “
shall be

current into e.g. a cable shall be défined. If appropriate, a compatibility
nt can be given.

Begin Example

n shall operate when.subjected to signals specified Figure 53 and|Figure 54 for
fety Critical Equipment” (Bulk Current Injection Method). The bangwidth used
between 50 kHz and 400 MHz.

h shall remain safe when subjected to signals specified in Figure 83 and Figure
Bafety Critical Equipment® (Bulk Current Injection Method). The bandwidth used
between 50 kHz and 400 MHz.

The Spd

| Sieati . | i its full ; i d after

encountering the EMC environment. With the enhanced voltage limits (+6 dB) the store
is allowed to go into a fail safe state and shall revert to full performance after removal of
the enhanced voltage limits.

Compeatibility Statement:

tbd

End Example

-132 -



https://saenorm.com/api/?name=7bca8d3d78bb33c0391245d06f2bbf92

SAE AS5609

7.3.7 Imported Spikes and Transients: This section shall define imported spikes like
waveform or values if applied to the power leads. If appropriate, a compatibility
statement can be given.

---------- Begin Example
The item shall operate when the transients defined in Table 19 of the spike waveform

specified in Figure 55 are applied to the power leads. The signals are comparable to
MIL-STD 461C, CS06.

Compatlibility Statement:
tbd.

---------- End Example
7.3.8 Radiated Susceptibility, Magnetic Induction Field: This segction shall define equipment

behavigr in case of radiated susceptibility in the presence of a magnetic field. The

waveforim and/or signal limits shall be defined. If apprepriate, a compatibility statement

can be given.

---------- Begin Example

The item shall operate when subjected to the signal limits as specified below:

e Power Frequency Test (20 A/BC; 20 A/400 Hz)

o Spike Test (Spikes as defined in Table 20 and Figure 55)

The requirements are comparable to MIL-STD 461C, RS02.

Compatibility Statément:
tbd

---------- End Example
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7.3.9 Radiated Susceptibility, Electric Field: This section shall define the behavior in case of
radiated susceptibility in the presence of an electric field. The waveform and/or signal
limits shall be defined. If appropriate, a compatibility statement can be given.

7.3.10

Begin Example

The item shall operate when subjected to the continuous and modulated signals
specified in Table 21. The signal levels for the electric field continuous wave are
specified in Table 22 column “Operate”. The bandwidth shall be 50 kHz to 40 GHz.

The iten
continu

field comtinuous wave are specified in Table 22 column “Survive®. Ihe bar

be 50 k

NOTE:

Compatjibility Statement:

tbd

The itern
electric

Compaljibility Statement:

tbd

DC Mag
equipm
compat

h, either operational or non-operational shall survive when subjéect
pus and modulated signals specified in Table 21. The signal leyels

Hz to 18 GHz.
Store integration to specific platforms may require‘the increase

bandwidth for this testing up to 40 GHz as well/ in order to obtair
levels.

N, either operational or non-operational shall remain safe when su
field as defined in STANAG 4234.

End Example

netic Field Environment: This section defines the requirements 1
bnt function in the presence of a close to DC magnetic field. If app)
bilitysstatement can be given.

ed to the
for the electric
dwidth shall

f the
full clearance

bjected to the

or the
ropriate, a

Rpgin Fynmlnlp

The item shall remain safe and should survive magnetic fields of up to 800 A/m with a
reversing polarity at a rate of field changes of 1600 A/m/sec. The frequency is less than
1 Hz. During exposure to the magnetic fields the non-operational store is stored in the
closed container.

Compatibility Statement:

tbd

End Example

134 -



https://saenorm.com/api/?name=7bca8d3d78bb33c0391245d06f2bbf92

SAE AS5609

7.3.11

7.3.12

Compass Safe Distance: Compass safe distance is used to describe possible mutual
influence of inertial equipment caused by electromagnetic radiation. If appropriate, a
compatibility statement can be given.

.......... Begin Example

The magnetic field emitted by the operational or non-operational item shall not cause a
compass deviation of more than x° when measured 1m away from the outer surface.

The compasssafe-distance-ofthe-stere-deesnetexceedtmwhermeasyred in
accordgnce with document RTCA/DO-160C, section 15 Environmental.€gnditions and
Test Procedures for Airborne Equipment.

Compatlibility Statement:
tbd

---------- End Example

EMP: [This section shall specify the robustness of the store or equipment against EMP.
If appropriate, a compatibility statement can be:given.

.......... Begin Example

The stofe shall operate in the free fielddEMP environment according to Figure 58 without
degraddgtion:

Compaljibility Statement:
tbd

---------- End Example
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7.3.13 Conducted Emissions, Antenna Terminal:

7.3.14

This section shall specify tolerable

emissions at the receiver inputs (antenna terminals) in the different modes (receive or
transmit). If appropriate, a compatibility statement can be given.

Begin Example

The conducted emissions appearing at the antenna terminals of receivers and
transmitters (FO < 1.2 GHz) shall be measured. Within the bandwidth 14 kHz to 40 GHz
the measured emissions shall not exceed the following limits:

¢ Rec

e Trar

This red

Compatlibility Statement:

tbd

Spuriou
values ¢

The rad
the ban
requirer

Compatibility Statément:

tbd

eiver/transmitter in standby mode:xydBuV
smitter in transmit modeFigure 56

uirement is identical to MIL-STD-461C, CE06 and MIL-STD-461D

End Example

s and Harmonic Emissions: A transmitter shall not exceed the tr
pecified in this section. If appropriate, a compatibility statement c

Begin Example
ated emissions transmitted via the antenna of transmitters (FO > 1

Hwidth 14 kHz to 40/GHz shall not exceed the limits specified FigU
nent is identicalto MIL-STD-461C, REO3 and MIL-STD-461D, RE

End Example

, CE106.

nsmission
n be given.

.2 GHz) within
re 56. This
03.
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7.3.15 Inter-Modulation: This section shall specify maximum values for any inte
products between different signals generated during the operation of equipment or

7.3.16

stores. |

f appropriate, a compatibility statement can be given.

Begin Example

r-modulation

The presence of inter-modulation products from two signals shall be determined at
receivers and tuned amplifiers operating in the frequency range of 1 MHz to 40 GHz.

Inter_m(\nllllnﬁr\n nradiicte fram haun cianale chall nat ha nracant 1n tha fra
POt O P T OTT Cto 1T O tyy O Otg oo SHoT ot o CpTroc ottt e T o

uency range of

30 Hz tq

e Sign
refe

e Sign
refe

This red

Compatjibility Statement:

tbd

Rejectid
unwantg
a comp

The pre|
determi
to40 G

p 40 GHz at specified frequencies and out put levels of 2 signal.ge

al generator 1 is set to 66 dB above the level obtained to produce
fence output.

al generator 2 is set to 66 dB above the level obtained to produce
Fence output

uirement is identical to MIL-STD-461C, CS03 and MIL-STD-461D

End Example

n of Unwanted Signals:\_The store or equipment shall be able to
ptibility statementcan be given.

Begin Example

sence ofinput terminal spurious responses using two signals shal

hed atreceivers and tuned amplifiers operating in the frequency ra
Hz, The item shall not exhibit any undesired responses when subj

halonacifind 1n D e~ BE7 Thic racuiramaant 1o idAantinal +~ MIL QTN

nerators when

the standard

the standard

, CS103.

suppress

bd signals in accordance with the values specified in this section. If appropriate,

be
nge of 1 MHz
bcted to the

461C, CS04

test sigr

T oPCTMmoUTITT T IguTo o1 o ToqUiT oo T o oo oo to e O T2

and MIL-STD-461D, CS104.

Compatibility Statement:

tbd

End Example
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7.3.17

7.3.18

Cross-Modulation: This section shall specify maximum values for any cross-modulation
products between different signals generated during the operation of equipment or

stores. If appropriate, a compatibility statement can be given.

.......... Begin Example

The presence of cross modulating products using two signals shall be determined at
receivers and tuned amplifiers operating in the frequency range of 30 Hz to 40 GHz. The
item shall not exhibit due to cross-modulation any malfunction, degradation or deviation

fromSp‘ . SAS e — S gttt St E—— SgHeHGHeSaaHHS
and f, =f, + IF and output levels adjusted to Out; = 10 dB; Out, = 66 dB-a
obtainedl to produce the standard reference output. This requirementis-id
STD-46/1C, CS05 and MIL-STD-461D, CS105.

Compatjibility Statement:
tbd

---------- End Example

Electrogtatic Discharge: Means to allow for/prevent from electrostatic dis
shall bej defined in this section. If appropriate,\a compatibility statement ce

.......... Begin Example

Bare store

The stofe shall not be damaged nor become unsafe when exposed to a d
kV from|a 100 pF capacitor through a 1500 ohm resistor (human body mo
equipment case or structure:;

Connector Contacts

Connector contacts’exposed during flight line maintenance or ground han
withstand a diseharge of 4 kV from a 100 pF capacitor through a 1500 oh
without [damage to the store.

ted to f; =f,
bove the level
bntical to MIL-

charge/charge
n be given.

scharge of 25
del) to the

dling shall
m resistor

See alst Eable 23

Compatibility Statement:
tbd

---------- End Example
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7.3.19 Lightning Protection: Description of special measures for the store and/or the platform
to protect against lightning strikes shall be included here. Data may contain maximum
voltage or current levels, electrical field strength, etc, which can be withstood by the
store or the platform in conjunction with applicable protection measures.

If appropriate, a compatibility statement can be given.
---------- Begin Example

D d t dtaonlatfarmm roacniramantc far Avamania
edicatpa-te-platfermrequirements—for-exarmple

Platformp EMC Specification to be applied with test requirements

- LEMP|1 Lightning, Slow Pulse Test
- LEMP|2 Lightning, Fast Pulse Test

The stofe shall comply with direct lightning effects in Figure 59, with indirgct lightning
effects in Figure 60 and Table 24 and for near lightning effects in Table 2%.

Compatlibility Statement:
tbd

.......... End Example
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7.3.20 Figures for E® Subsection: The tables can be included in a separate section if required.
The arrangement of the figures and tables in the ICD is to the authors discretion.

---------- Begin Example

140
120 Breakpoints
100 Frequency Current
[kHz] [dBLA]
< 0.02 130
@ 80 2 130
2 20 80
S 2000 20
£ 60 200000 20
(8]
40
20 Test Bandwidth 20Hz to 100MHz
0 S
0,01 0,1 1 10 100 1000 10000 100000

Frequeney [kHz]
FIGURE 49 } Conducted Emissions, Limits for Power Leads/Control and Signgl Lines

100
80
60 NN
40 -

20

Vp[Volts]
o

-20
-40
-60
-80

-100
0,01 0,1 1 10

Time [msec]

FIGURE 50 - Conducted Emissions, Limits for 28 Volt DC Supply Leads
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100
%0 Breakpoints
Frequency Voltage
80 [MHz] [dBmV/m]
70 0.01 45
T 25 30
S 60 20000 80
Zz 40000 80
2 50
(]
g
§ 40
30
20 I
CA™
10 Test Bandwidth 50kHz to 18GHz D
)
0 \
0,01 0,1 1 10 100 1000 10000 100000

Frequency [MHz]

FIGURE 51 - Limits for Radiated Emission;Electric Fields

4
! 10% of Supply Power Voltage or
« 3V RMS whichever is less
3 ‘ ‘L e
0 ~
E 2 N
> ~\U
Test bandwidth 20Hz to 50kHz
1 ~ &
1% of Supply Power Voltage or
1V RMS whichever is less
0
0,01 0,1 1 10 100

Frequency [kHz]

FIGURE 52 - Limits for Conducted Susceptibility, Power Leads
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130

Safety Critical Equipment
120

-
=y
o

Non - Safety Critical Equipment

Current [dBpA]
-
o
o

8

80

:J; y

70
0,01 0,1 1 10 100 1000
Frequency [MHz]

FIGURH 53 - Limits of Current Injected into Calibration~Jig During Calibrat{on

140 =

Safety Critical Equipment

130

- =Y
- N
=) =3

Current [dBpA]

-
o
1=

90 O

80,/
0,01 0,1 1 10 100 1000
Frequency [MHz]

FIGURE 54 - Limits of Current Injected into a Cable During Test
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Voltage

100% -+ Upa
90% -

10% -

T T T T
l« ,:\ Time

5 \/
q t: - Time from 10%U,,, to 90%U,..,

t, =10% - 25% of t,

F

GURE 55 - Typical Spike Wave Form, Conducted Susceptibility

40 X\

The limit does not apply within +/-5% of the
designed transmit frequency of the item.

A
1]

1

a

o
i

.55 \./

Spurious Emissions [dBW Peak]
&
o

Absolute Peak Power of Harmonics /
&

(4]

»

-20 0 20 40 60 80
Transmitter Peak Power [dBW Peak]

FIGURE 5b - Limits of ransmitter/rReceiver Emissions
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fy

f2

f; fo f; Frequd

Selectef frequency (defined in the item’s test plan); if:ho worst case frequ
anticipated select band center.

Lowest ffunable frequency of receiver band in.use or lowest frequency of t
passband

Highest|tunable frequency of receiver’band in use or highest frequency off
passband

Band of| frequency excluded.from the test defined by the bandwidth betwe
points df the receiver selectivity curve; if not specified use fo+/-5%.

The limit at A is .66 dB above the input level required to produce the stand
output. [This Jimit shall not be used for transmitters.

The limit B/shall be 0d Bm applied directly to the input terminals.

ncy f —>

ency

Fansmitter

transmitter

en the 80 dB

ard reference

FIGURE 57 - Signals for Transmitter/Receiver Test Conducted Susceptibility
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G0O000 T T I I I
Ey =0 whent =0
Eogikpge™-e™)  whent=0
50000 Eo = 5x10 *V/m N
a, =4x107s?
by =6x10 57!
S 40000 ki =13 L
=
5
& 20000
4
=
7
a
—
T 20000
[ \\
10000
]
|
0 \_—1_—_L
0 10 20 30 40 50 60 70 80 S0 10p
TIME (ns)
FIGURE 58 - Free-field EMP Environment
COMPONENT A (Initial Stroke))
Peak Amplitude = 200 kA +10% COMPONENT D (Restrike )
Action Integral = 2 x10°P Als +20% Peik Amplitude = 100 kA -+ 10%
Action Integral = 0.25 x 10°F AZs + 200
~ COMPONENT B (Intermediate Cugent)
) Maximum Charge Transfer = 19 oulombs
= Average Amplitude = 2 kA@10 %
P
= COMPONENT C (Continuing Current)
= Charge Teansfer = 200 Coulombs + 20%
=z Amplitude = 200 - 800 A
= 2|
S A B C
< s00us~ P sx 107 s 025s<T<1s | = 500us |
TIME (NOT TO SCALE)
ELECTRICAL CURRENT WAVEFORMS
4 Average dV/dt —
<! 1.000 kVins + 50 % o
<< < . .
L 'l F A o /\ Noltgoe not limited
T T TaRov el & T
o [ o] ' by flashover or puncture
= o limit voltage = |
Z : z 5 — 50 % of Crest
o i et i g Amplitude
&} . o} . '
E: 2 : ;
- - 12Us£20% 50 Us+20%

TIME (NOT TO SCALE)
' : TIME (NOT TO SCALE)

FIGURE 59 - Lightning Direct Effects Environment
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CURRENT £

One burst is composed of 20 pulses

MULTIPLE BURST WAVEFORM
FIGURE 60 - Lightning Indirect€ffects Environment

End Example

One component A followed by 23 component D/2°s
200 kA distributed over a period of up to two seconds
z
?E 10 ms = At = 200 ms
e 50 kA v ~ v/ V7
NCART AR A AR
[ {
7o {
2 3 23 24
MULTIPLE STROKE WAVEFORM
S0 Us = At = 1000 Us 30 ms = Al = 300 ms
10 kA—
H H H H o
;'( f .......................................................
1 2 3 20 l 2 3
[—= 20 pulsps

t
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7.3.21 Tables for E® Subsection:

Begin Example

TABLE 19 - Spikes, Conducted Susceptibility

Umax tS
28 V DC Lines
Slow Spike +/-220 V 10 ysec

Eact Snilkka
oot OPTIce

Sl 470 \/
oY

150 ncoe
rOUTToCo

TABLE 20 - Spikes, Radiated Susceptibility

Umax tS
28 V DC Lines
Slow Spike +/-100 V 104uSec
Fast Spike +/-250 V 150 nsec

TABLE 21 - Electric Field Continuous Wave Characteristics

Electric Field [V/Im]
Frequency Range Operate Survive
20 kHz - 1 GHz 200 200
1 GHz-18 GHz 200 600
18|GHz - 40 GHz 200 600
NOTE:If higher peak valuestat certain frequencies are required for individua| sections or
units of the store the applicable electric fields are defined in the relevant specificptions.
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TABLE 22 - Modulation Characteristics

Frequency Range [kHz]

Signal Characteristic/Modulation Type

50 kHz - 2 MHz 1.

Continuous Wave

Amplitude Modulation, 100% square wave at 1 kHz pulse

repetition frequency

2 MHz - 30 MHz 1.

Continuous Wave

Amplitude Modulation, 100% square wave at 1 kHz pulse

repetition frequency

Amplitude Modulation, 100% square wave at 1-3 Hz pulse

repetition frequency

3QMHz - 1 GHz 1.

Continuous Wave

Amplitude Modulation, 100% square wave\at 1 KHz pulse

repetition frequency

150 [MHz - 225 MHz 1.
580|MHz - 610 MHz 2.
790 MHz - 1 GHz
1 GHz - 40 GHz 3.

Continuous Wave

100% Pulse Modulation, 1 kHz pulse repetition frequency, 1

us pulse width,

Double Modulation consisting of 100% pulse mg
with pulse repetition frequency of 1 kHz (+/0.1 k
pulse duration of 1 us (/0.1 us) together with & square
wave modulation at(100% with a frequency of 0.

Hz

dulation
Hz) with a

5 (+/- 0.1)

TABLE 23 - Electrostatic Discharge Parameters According to STANAG

4235

ESD Parameters

Discharge

Applicability Voltage Capacitance Resistance Inductance
on outside contour of container 300 kV 1000 pF <1.0 Ohm <20 pH
with non-operational store
stored ipside
on operptional and.non- 25 kV 500 pF 500 Ohm <5 uH
operatignal store and
components
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TABLE 24 - Lightning Indirect Effects Waveform Patterns

Current Description i(t) =1, (™ - &™) tis time in seconds (s)
Component
I, (Amperes) o (s") B (s
A Severe stroke 218,810 11,354 647,265
B Intermediate current 11,300 700 2,000
C Continuing current 400 for 0.5 s | Not applicable | Not applicable
D Restrike 109,405 22,708 1,294,530
DJZ Mulliple stroke 54,703 27708 1]294,530
H Multiple burst 10,572 187,191 19,105,100

TABLE 25 - Electromagnetic Fields From Near Strik&Lightning

onetic field rate of change (@ 10 meters

2.2x10° A/m/s

ectric field rate of change (@ 10 meters

7.4 Store Life

The store
in this seq

End Example

Constraints:

life in the various conditions:e.g. during storage or carriage flights
tion. Any restrictions orginvestigative analysis shall be defined.

Using the] sortie profiles.defined in document xxx, the air carriage life of the
hours. This is assumes:that the store is carried on the under fuselage statio
carriage @n the wing stations, each air carriage hour is equivalent to xxx ho

gin Example

under fusglage stations.

nd”’Example

shall be listed

store is xxx
ns. For
irs on the
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8. STORE/AIRCRAFT INTERFACE SPECIFIC:

8.1

8.1.1

Cooling:

Provisions required for cooling of the store (e.g. for stores with infrared devices or similar
equipment) shall be identified. Special interface enhancements to provide cooling

(cartridge

---------- B

etc.) shall be defined.

egin Example

This store
is installe

Cooling
cooling

This int¢
facilitatd
system,

The gasg
air gas

to main
pressur

Coolant

the cooling system¢The coolant gas used shall meet the requirements of

cooling

requires cooling for on-board and pre-launch operation. A coeling

d in each particular launcher.
nd Example
Line Connection: Describes the arrangement, type and position

device.

Begin Example

brface serves as a coolant line conneetion and is used by the laun
the supply of coolant gas to the missile seeker from the launcher

It uses Pin xy to supply the coolant gas.

generator installed in the launcher will be capable of sustaining 4
bt an operating pressure.of 17200 kPa + 4140 kPa from -40 °C to
ain the store at its operational temperature. During steady-state ¢

e will reach 19300t021700 kPa at 20 °C.

gas purity is.of vital importance as impurities can clog the minute

mechanism is shown in Figure 61.

gas generator

of a special

cher to

cooling

supply of pure
+20 °C in order
bnditions, the

passages in
Table 26. The
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8.1.2

GAS COOLANT

(LOCATED IN LAUNCHER)

= ! COOLANT FLOW

P LAUNCHER
(X) I CONTROL
¥ 1 VALVE

UMBILICAL
BLOCK

[ 4 AIRFLOW

— INDICATES

- CRYOGENIC

TG ,,/COOLER

T CHECK VALVE

RESERVOIR

M
= DEMAND-FLOW
i GAS CRYOSTAT

RESERVOIR

FIGURE 61 - Cooling Mechanism

---------- End Example

Cooling|Medium and Constituents:

.......... Begin Example

Store Plrity Requirements

Specifies, the cooling fluid including ¢

urity.

If air or hitrogen is used, the following purity requirements apply according to MIL-R-
81202D.
TABLE 26 - Coolant Gas Purity Requirements
Impurity Maximum permissible per Vdlume
H.© 2 ppm
CQ, 2 ppm
Frdaon 3 ppm
Total Hydrocarbons 10 ppm
- Acetylene 1 ppm
- Methane 6 ppm
- other Hydrocarbons 3 ppm
Solid Particles
->10.0 microns none
- 5.0 to 10.0 microns max 100 per ft>

---------- End Example
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8.1.3 Pressure:

this section

Begin Example

The pressure requirement for the umbilical coolant line is

1000 — 2500 PSI (13800 — 26200 kPa).

End Evamnl
=TT

Store F
a. Coo
Duri

of 1
tem

I/min is required for 60 seconds.
b. Sted

The

not

0.45
0.35
0.18

I_I\ulll..JlC

te: The flow rate requirement for the coolant gas or fluid shall'bg
Begin Example

ow Rate Requirements

| Down

berature (65 °C) and an air pressure-of 2500 PSI (17237 kPa), the

dy State Operation

long term flow rate capability of air during missile operation after g
pe less than

I/min at 1000\PSI (13800 kPa)
I/min at 2000 PSI (20700 kPa)
I/min at'3500 PSI (31000 kPa).

End'Example

The pressure requirement for the cooling gas or fluid shall be specified in

specified

ng the cool down phase the flow rate at'the cryostat requires a coplant amount
P to 15 I/min during 20 to 40 seconds;depending on the pressure.|At high

flow rate of 15

ool down shall
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8.1.5 Duration of Supply: When only a limited amount of cooling is available, the duration
and on/off conditions for the coolant gas or fluid are required and shall be defined in this

8.2

8.2.1

section.

Begin Example

The generator is powered up directly after initialization of the store control system. The
cooling gas valve stays closed. The gas flow to the store is provided if one of the
following condition occurs:

MASS i
MASS i

Plume D3

For all ac
blast pres
profiles, r
to include
container
prevent fi
surfaces.
separate

Propella
approxi
thrust W

Altitude

5 switched to LIVE
5 switched to STAND-BY and the store is selected.

End Example

ta:

sure, static values of temperature and pressure at the exit, thrust
htio of specific heat in the plume and composition to be inserted. [
both near and far field. Also, details_of any emitted debris (such 3
5 etc) are to be included. May be nécessary for the aircraft manufa
om dispersion of plume through-RAM air channels threatening cre
The plume data for different temperatures may be covered in one
sections at the authors” discretion.

nt and Plume CGomposition: The rocket motor has a total impulsg
mately xxx Ib.“sec at sea level and ambient 21 °C temperature. Th
ith grain temperature is shown in confidential figure xyz.

corregtions are made using a nozzle exit area (Ag) of xyz  ft%.

ive stores, details of plume data including temperature and pressire profiles,

versus time
Data is required
s desiccant
cturer to

W or sensitive
figure or in

b of
e variation of

Thrust = Te, (14(Pey -P)A/Te,)

where
TSL
PsL

P

= Thrust at Sea Level

= Pressure at Sea Level

= Pressure at Altitude

Composition of the missile propellant exhaust is presented in Table 27. The missile
rocket plume characteristics are in static conditions shown in 8.2.1.1 and 8.2.1.2.
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TABLE 27 - Propellant Exhaust Composition by Weight (Theoretical)

Composition Weight, %
Water, H,O 1.01
Hydrogen, H, 3.46
Carbon Monoxide, CO 36.26
Nitrogen, N, 7.94
Hydrogen Chloride, HCI 20.47
Aluminum Oxide, Al,O3 30.23

8.2.1.1 Exhayst Stream Pressure:

DISTANIE FROM AXIS, FT_tm)

|
i

PSIG {Kg/em 2}
EXHAUST STREAM FRESSURE CONTGURS

FIGURE 62 - Exhaust Stream Pressure
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8.2.1.2 Exhaust Stream Temperature:

—E' U:': :F . ﬂF
i o M
: \‘\ J' / 'F
5 R e s —-—-—-I—.__- -
A L e p s AMBIENT
E - s i / "--q......-' . .
_ o
é Q : -, i = oF
E = A ——
‘.‘_‘ g ;F
LI Ny w
E L \\‘h‘- ,‘-n-" T ..]
= g T o AMBIENT
=

DISTANCE FROM NDZZLE; FT (m]
EXHALST STREAM TEMPERATURE CONTOURS

FIGURE 63 - Exhaust Stream:Temperature

TABLE 28 - Propellant Thermal Properties

Thermal value units

Properties

ik TBD % °C (%°F)

K TBD W/(m-K) (Btu/ft-hr °F)
o TBD %/°C (%/°F)

P TBD gm/cm® (Ib/in®)
Where:

k= Femperature Sensitivity of Pressure
K=Thermal conductivity coefficient

o=Tharmal avnancion coafficient
=+ HeHRa-EXPaRSIER-6O08HIGIeHT

p=Density

---------- End Example
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8.3

8.4

Signatures and Emissions:

If the aircraft is stealthy this data is important to estimate the increase in detection
probability of the aircraft inclusive stores in order to take precautions. This section may
comprise signatures and emissions covering the detectable electromagnetic and acoustic

spectrum.
.......... Begin Example

The follow

1. Details of seeker head installation and any off boresight parking constre
2. RCS pver frontal aspects, 50° cone off nose.
3. Any dtealth requirements included in the store specification.

__________ Find Example

The store| requires fuel type F40 accérding to the following values:
0.25 I/min full operation

0.15 I/mirf minimum operation

0.10 I/mirf idle

---------- Bnd Example

ints.

This shall
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9. POST LAUNCH INTERFACE:

9.1

This section covers the description of electromagnetic links between a store and platform
after store release. Two possible approaches exist for the description of a possible data link
interface. Only the non-functional aspects of the data link are described in this paragraph
while the functional aspects are all covered in the respective functional section. The
description of the messages is kept in the separate data entity description in Volume 2. The
following description of a possible content is based on the first approach.

Data link is

onlvona ciihiact fornost launch
OHE-5HP}eG+HOpPOStHaHRGH-

.......... Begin Example

This sectior
platform aft
example in
whole freqy

AARLD

covers the description of possible electromagnetic links between
br store release over the air. Possible hardwire conpegtions are in
A.9.3. All aspects for a post launch interface are gonsidered in prd
ency spectrum. The systems to be considered are:

Simple

B WON -

Two-wa

.......... Eng Example

Overall S

The overall system architecture for the post launch interface shall be descri

section. I
system fr
Volume 2

One waly commands from aircraft to in-flight store
One way data transmissions from in-flight store to aircraft

ransmission with no or little intelligence involved (e.g. beam riding

control/data transmissions betweén aircraft and in-flight store.

ystem Architecture:

shall point out the-description of the communications concept for
bm a hardware-oriented point of view. The functional part shall be
Section 3{the communication interface in Volume 2 Section 5.

a store and
cluded in an
viding the

~—

bed in this
the combined
described in

Figure 64

shows the averall ch’rpm architecture
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9.1

(Continudd):

System subject to
intérface definition

FIGURE 64 - Post kaunch Interface Architecture

Aircraft :{M }: Store

Tx Rx

module module
Aircraft Store
avionics internal
and other system
systems

Aircraft Store

Rx :{W }: Tx

module module

<
N
o
Aircraft Store

The aircraft and stores transmit (Tx) and Receive (Rx) modules are responsible for the

transmiss
function r
converter|
recipient.
definition
aircraft o

ion or reception of signals between aircraft and store.
pgarding, the use of the intelligence by the aircraft or store and serje as a
of to transfer the information from the aircraft or store over the air

Any/function is restricted to maintaining the communication link
isnot valid where the communications link itself contributes direct

They have almost no

to the
pnly.  This
y to store or

homing).

End Example

ationae il P~ H fion £l b o oo £ anra-dat o
CIrduvIltTo \I.U. Uuimrcouvurnt IIIIUIIIH L)y mrediio Ul vodllt UTiLiouLlivurl

semi-active radar
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9.2

9.2.2

Interface

Description:

A description of single and bi-directional aircraft and store transmissions post launch
either common or unique (e.g. video connection from store to aircraft and radio for signals
between aircraft and store) shall be given in this section. See also Volume 2 Section 3
Functional and Volume 2 Section 5 Post-Launch Communication Interface for reference
and further specification.

This section also includes an example for a possible non-radiating post-launch interface.

Timing
store to

describg

this sec

function

The intg
post-lau

Transfe

controll
describg

signatu

appropr
the mes

Requirements and Synchronization: Any Time synchronization u
reduce lock-on time or improve estimates in space relative to the
bd in this section. Only the signal for time synchronization shall be
lion, the functional aspects of time synchronizationsshall be descri
al interface in Volume 2 section 3.

nt to employ time synchronization is to reduee the stores time to 3
nch-link and consequentially the first post-launch-message.

I Signal Characteristics/Post-Launch:Link Waveform: If the storg
bd after launch over free space either in a simple or complex way,
s e.g. the RF power, frequency;, stability, bit rates etc., i.e. the ele
e of the data link signal. This'could be split into two subsections W

sed by the
platform will be
described in
bed in the

earch for the

must be

this paragraph
ctromagnetic
here

ate, one for the aircraft@nd one for the store or, if not feasible, th¢ point where

sures are to be taken shall be defined.
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o o

transmitted RF

< PW 4>‘

t..tr are measured between 10% and 90% voltage

PW is measured at 50% voltage
FIGURE 65 - Data Link Pulse Characteristic

Uplink f
- to be ¢

PRI
Al
4 A
112345 | = 254[255[256
— /!

Bit/loformation Sequence

FIGURE 66 « PRI and Information Sequence

rom Store to Platform: Video
efined -
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9.2.21

9.2.21.1

9.2.2.1.2 Transmission Characteristics:

Platform Transmitter:

Introduction:

This subparagraph must include sufficient data for

the store design authority to fully understand the characteristics of the signal as it

arrives at the in-flight store.

whether they refer to:

a.

hawwnrct cncn !
T VWWOTOT CTOUoT

The characteristics described must clearly identify

mnthao clanr connAaria (1 A A AL RtArIAAA~cIFAS AV
T TS CIoTT oo o ToO (o O CUUTIICTTTITOTOUT OO O

pxperienced at the maximum communication range for the store-a
ncluding environmental degradation;

DI

perienced) as
nd therefore

'he case where the transmitted energy has just achieved a coherg¢nt 'near field'

battern close to the transmitter and has therefore’not suffered env
jegradation. In this instance, it is for the storedesigner to asses
he environment on signal quality at distance:

ncluded in this subparagraph must be\consideration of:

Transmitter power (e.g. maxiraum, minimum, variations over sha
term)

Polarization of transmissions
Aerial polar diagrams (e.g. main beam and side lobes)

Frequencyseharacteristics (e.g. transmit frequency band, channe
rate of eh@nge, harmonics/purity)

Signal modulation (e.g. type, definition, depth, effect on frequeng

ronmental
5 the impact of

rt and long

| definitions,

y spectrum)

Signar distortion (e.g. wavelorm, coherency, Noise, spurious sig
stability

Error handling (drift errors, random errors).

als, jitter,
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9.2.2.2 Platform Receiver:

Intro
with

9.2.2.21

duction:
receiving the transmissions covered in 9.2.2.3.1.

This subparagraph should define all of the characteristics associated
The information provided

below should be limited to reception of the transmissions and to receiver actions
necessary to maintain PLC.

9.2.22.2 Sign

al Receiver Characteristics:

This subparagraph defines the capabilities of the

platform receiver regarding the signal levels, noise, frequency band, polarization, etc.

9.2.2.3 Store

Intrd
with
sho
to m

9.2.2.3.1

Not¢ that each of the following subparagraphs must include where ap
hitions of characteristics associated with TPC; if applicable to the s

defi

9.2.2.3.2 Sigr

stor
9.2.2.4 Store

Intra
tran

9.2.2.41

Not¢ that each of the following subparagraphs must include where ap

defi

Iild be limited to reception of the transmissions and fo receiver act

b receiver regarding the signal levels; noise, frequency band, pola

Receiver:

This subparagraph should define all of the characteristi
The information

duction:
receiving the transmissions covered in 9.2.2.1.

aintain PLC.

al Receiver Characteristics: This subparagraph defines the capa

Transmitter:

duction: This subparagraph describes the characteristics of the

smitter.

nitions of characteristics associated with TPC, if applicable to the 5

Cs associated
provided below
ons necessary

bropriate,
ystem.

hbilities of the
rization, etc.

Store

bropriate,
ystem.
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9.2.2.4.2 Transmission Characteristics: This subparagraph must include sufficient data for
the platform design authority to fully understand the characteristics of the signal as it

arrives at the platform. The characteristics described must clearly identify whether
they refer to:

a. The worst case 'in the clear' scenario (i.e. no countermeasures experienced) as
experienced at the maximum communication range for the store and therefore
including environmental degradation;

aVd
Dt

b. The case where the transmitted energy has just achieved a cohergnt 'near field'
pattern close to the transmitter and has therefore not suffered environmental
Jegradation. In this instance, it is for the platform designer to asgess the impact
pf the environment on signal quality at distance.
ncluded in this subparagraph must be consideration of:

i) Transmitter power (e.g. maximum, minimum, variations over ghort and long
term)

i) Polarization of transmissions
iii) Aerial polar diagrams

iv) Frequency characteristics (e.g. transmit frequency band, charjnel definitions,
rate of change, harmonics/purity)

v) Signal modgalation (e.g. type, definition, depth, effect on frequgncy spectrum)

vi) Signaldistortion (e.g. waveform, coherency, noise, spurious sjgnals, jitter,
stability)

vii) \Error handling (drift errors, random errors).

---------- End Example
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9.3 Non-Radiating Post-Launch Communications:

9.3.1

9.3.2

Introduction:

This section is only required, if a post launch interface is present.

This section contains the overview of a non-radiating post |

aunch

interface e.g. communication via wire after release of the store. Although this may not be
relevant for a fighter aircraft, it may be applicable to helicopters.

Overall

System Architecture:

architecture-ef-the-ren—radiating-pestlaunch-interface-

This se

platforn]

or fiber
Typicall

—

The ICL
weapon
above s

This section contains the description of the system

Begin Example

Ction considers systems where a physical connection is.retained b
and in-flight store for the purposes of PLC. The connection is t

pptic material and may be used for either one-way or two-way co

Iy, such a system would use the following architectire as shown in

tween the
pically of wire
munications.
Figure 67:

7 Store-g&cific
4 e ment
Jinstalled in

3

/ platform

Platfor
SY|

Interface

Store ,7  Platform
/

M avionic
Stem

FIGURE 67 - Non-radiating Post-launch Interface Scheme

is usually restricted to interfaces between the platform system ar
system, ahd-not to between parts of the weapon system itself. U
cheme as.an example, the ICD is concerned with the interface (m

electrical, funetional, etc) between the platform avionics and the store-spe

equipm

bnt.

d the installed
Ising the
echanical,
cific

In such a system, whilst there are distinct changes in most aspects of the interface when
the weapon is launched from the platform, the change in functionality associated with
introducing PLC will be limited, if any. Typical changes that could occur are likely to be
restricted to the exchange of additional or alternative data on the interface that existed

pre-launch.

In such cases, the preferred method of defining the post-launch interface is

to extend the definition of the pre-launch interface but delineating very clearly between

the two

phases of system operation.
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9.3.2 (Continued):
It is therefore proposed that for 'non-radiating' PLC, this section of the ICD contains a
simple statement to this effect and points clearly to the relevant paragraph elsewhere in
the ICD for post-launch interface details (e.g. Volume 2 section 3 Functional or Volume 2
section 5 Post-Launch Communications Interface.
---------- End Example

10. SUPPORT INFERFAGE:

10.1 Store and

This secti
and aircra
sequence

The conte
sections ¢
will preve
that woul
ICD is up
included i

complexity, but the basic intention shouldbe to not include the same descri

informatid

10.1.1 Store P
store be
will indi
contain
the test
of any t
test pro
betwee

Aircraft Testing:

on shall define all of the support information required for éperation
ft systems; from just before loading of the store through to the sto
(or off-loading the store post a mission).

nt of this section should be arranged such thatiit can be referencg
f the ICD so as to provide a single description for the support acti
ht unnecessary repetition of identical or:similar text in several plac
I be likely to be become contradictory.or incorrect over a period of
Hated. The boundary between what is included in this section an
h other sections of the ICD, e.g..Functional Description, will vary v

n more than once.
re-load Testing: This section shall describe the tests that are car
fore it is fitted to thetaircraft - sometimes called 'alongside testing'

cate whether orgot'the store is safe to fit to the aircraft. This sec

routine (personnel and equipment potential hazards) as well as t

of the store
re launch

d by other
vities. This
es in the ICD
time as the
d what is

ith system
btion or

ried out on the
The tests
ion must also

ramifications

a cross-referénce to the ICD Safety Section to describe safety re%ted features of

bsts that'fail. The section shall identify by reference the support
cedure that are to be used in the tests, including details for any int
h support equipment and store.

quipment and
erconnections

The in-service support philosophy for certain stores may enable the store to be taken
from storage directly to the aircraft where they are functionally tested before fitting to the
If these tests are integral with the pre-load 'safe to load' tests, then they must

aircraft.

be described in the ICD.

If, however, the functional tests are separate from the safety

tests, then they are not the subjects of an interface control document. In which case this

section

should be marked not applicable.
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10.1.1 (Continued):

10.1.2

.......... Begin Example

Prior to upload of the XPZ missile to the aircraft, the missile will be tested using the
Common Munition Test and Reload Unit (SERD 7865) utilizing cable 1760XY928 in

accordance with Technical Order 34-1-1.

designed to meet the requirements defined in ICD Section TBD.

The SERD 7865 incorporates safety features

Aircraft [Testing: This section shall describe the testing carried out toychs
aircraft |s ready for loading of the store. It shall include checks that-the ir
live power or signals present and that the aircraft circuits are in.atafe cor

loading

equipment, including details of any interconnections between support equ

aircraft.

Where felevant, the ICD must include all activities. associated with testing

carriagg

Prior to [upload of the XPZ missile to the aircraft, the aircraft will be tested
Comman MIL-STD-1760 Aircraft Store Interface Verification Unit (SERD 1

End Exvamnla
EHCEXTTpPTe

The ICD shall make reference to the appropriate test document

stores, preferably by referencing out to®ther documentation.

Begin Example

ck that the
terface has no
dition for store
5 and support
ipment and

of launcher or

using the
760) utilizing

cable 1760AC123 to verify the functionality of the aircraft interface and th¢ absence of

stray vdltage in accordance with Technical Order 32-1-1.

End Example
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10.1.3 Store Testing on the Aircraft:

1.

This section shall describe all of the tests that can be carried out on the store while it
is fitted to the aircraft. The type of tests, methods of initiation, control and reporting,
support equipment and test procedures shall be described. This section should be
as complete as possible, such that it can be referenced by other sections in the ICD
to provide a single description in the document of test aspects of store/aircraft
operations. The ICD shall make reference to the appropriate test documents and
support equment mcludmg detalls for any interconnections between support

equip s section could
incly tests that are
carrled out immediately after store loading onto the alrcraft to ensure that all
intefrconnections have been correctly made and that the aircraft/store fre operating
toggther correctly.

Testing after store power application by the aircraft - describe any tests that are
carrled out, initiated either automatically or manually, following applicgtion of power
to tHe store, whether on the ground or during airctaft flight. Identify what it is that
initiates the test (ie aircrew action, automatically:by aircraft avionics on as a result of
storge autonomous action) and all timings relevant to the test. All intefface
interactions are described. Aircraft and store actions on completion ¢f the test are
des¢ribed, covering consideration of all(possible test results. Where the test results
are penerated by the store but operational capability assessed by the gircrew or
aircraft, then the ICD must define the criteria on which the capability i to be judged.
Duty cycle and test repetition constraints are also described.

Laupch Cycle Tests - describe all tests carried out as part of a launch |[sequence,
initiated either automatically or as a result of direct actions by the airciew. A full
defipition of all storefaircraft interactions on the interface must be inclyded. The test
critgria for successful completion of the launch are also to be defined in the ICD. For
thode instances)where a launch test fails, the ICD must contain information regarding
the gafety of(the store and aircraft and include a cross-reference to the Safety
Section of the ICD for additional information.

Alert pre-takeoff Tests - It may be necessary for the aircraft and store fo be tested
routinely during extended periods of standby on the ground. If these tests are
different from other types of tests, then they must be described also, containing
detail to the same level as for tests described previously. If there are limits on the
number of time a test maybe run in a ground alert environment, then the limitations
are described here.

------- Begin Example
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10.1.3.1 Post-Load Tests and Checks:

10.1.3.2

10.1.3.3

After upload of the XPZ missile, the missile will be

inspected for damage and proper control surface attachment in accordance with TO
36-2-5-1. Prior to connection of the XPZ missile to the aircraft, the missile will be
preloaded with mission planning data and tested using the Common Munitions Test
and Reload Unit (SERD 7865) utilizing cable 1760XY928 in accordance with Technical

Order

34-1-1.

The SERD 7865 incorporates safety features designed to meet the

safety requirements defined in ICD Section TBD. After successful completion of
mission planned data load and subsequent Built In Test functions, the missile maybe
connected to the aircraft in accordance with TO 34-1-1.

Test After Power Application:
the XIPZ missile automatically executes full Built In Test of the missile’a
result|in BIT Results (22T/07). Automatic BIT shall take a maximum of

after

BIT Spccessful (22T/01/09=1) within 40 milliseconds of BT €ompletion.

BIT f
Failur
comp

The ajrcraft may command the XPZ missile intoBIT by setting the Critic

(11R/

shall fake a maximum of 15 seconds fronwvreceipt of a valid command. R

manu
comnij
servo

Laundg

shall perform Launch BJT::kaunch BIT shall test the following functions:

F
di

S¢

After completion of Warm Up Complete

arm Up Complete (22T/01/06=1). If the BIT passes, theé XYZ mig
ilure, the XYZ missile shall set BIT Successful (227/01/09=0) and
e (22T/01/10=1) or Degraded Fail (22T/01/11=%)t0"within 40 millis
etion to indicate the severity of the failure.
D4) in accordance with MIL-SDT-1760:to’command BIT. A manual
bl BIT shall be reported the sameas an automatic BIT. Manual Bl
and more than once every 5 minutes to avoid overheating of the s

motors.

h Testing: After receipt of a valid Commit To Separate Store, thq

ght Control Ffree Movement (moves flight surfaces + and - 5 Degr
ection theryreturns to center)

bekerCooling is active

22T/01/06=1),
d reports the
8 seconds

sile shall set

If there is a
either Critical
econds of BIT

bl Control 1

y initiated BIT
Results of a

[ shall not be
eeker

b XPZ missile

Pes in each

If Launch BIT is successful, then the launch count down will be allowed to proceed
(see section TBD for Launch Countdown details). If the Launch BIT fails, the XPZ
missile shall inhibit launch, safe all safety circuits, and set BIT Successful
(22T/01/09=0) and Critical Failure (22T/01/10=1).

- 168 -



https://saenorm.com/api/?name=7bca8d3d78bb33c0391245d06f2bbf92

SAE AS5609

10.1.3.4 Alert pre-takeoff Tests:

If the XPZ missile is mounted on the aircraft fo

r extended

periods of time sitting ready alert, the missile shall be inspected daily for damage and
proper control surface attachment in accordance with TO 36-2-5-1. At least once per
week the XPZ missile will be disconnected from the aircraft and tested using the
Common Munition Test and Reload Unit (SERD 7865) utilizing cable 1760XY928 in

accor

10.2 Loading,

10.2.1 Aircraft

used as
identifie
details ¢
must bsg
in the I(

The 34§

austere
Control
Capabil

10.2.2 Handlin

operatiq

replace
aircraft.

necessary, but reference out to other documentation for the detailed procs

All othe
control

dance with Technical Order 34-1-1.

End Example

Store Loading Provisions: This section shall identify the fixtures
parts of the load/unload routines.
d in the ICD Mechanical Section. However, they will be'included
f the procedure for loading/unloading contained in separate docu

LD should be of a general nature only.
Begin Example

B5X Rotary Launcher for the B-63 has provisions for fast uploading
bases. These provisions are defin€d in 63PP2167 Rotary Launch
Document. Procedures for operation of the Rotary Launch Autong
ty are in TO 26-1-1.

End Example

g of the Store:  This section shall cover any handling associated

ns of the store,(including for instance, replenishment of consumat
ment of video/film cassettes in reconnaissance equipment while m
This section of the ICD should be used only to introduce the act

r store’handling, e.g. removal from the container is not the subject
Joeument and should be covered elsewhere. Test related handli

bn the aircraft

Equivalent details for the’ stor¢ may be

with the
mentation that

referenced by this section of the ICD. Additionakihformation (if any) provided

) of stores at
er Interface
mous Loading

vith routine
les and
ounted on the
ons

pdures.

of an interface
hg should be

covered in the documentation referenced in the above paragraphs.

Begin Example

The XPZ Missile cooling bottle maybe removed and replaced while the missile is still
loaded on the aircraft. See TO 22-3-9 for detailed procedures for removal and
replacement of the cooling bottle.

End Example
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1.1

APPENDIX B
VOLUME 2: LOGICAL INTERFACE
CONTROL DOCUMENT TEMPLATE

INTRODUCTION:

The introduction of the CICD shall give an overview of the document. Scope,
used terms and a general description are included. The whole ICD comprises

updating rules,
2 Volumes,

Volume 1 contains the more stable parts of the mtegratlon process while this volume covers

the logical ahe
integration.|The mtroductlon can be regarded as unlque for both volumes or,
example, fdr each volume separately. The introduction of the CICD volume’2
define the qubject interface, with a description of how related interfaces-are b
The interfage definition may be achieved by reference to volume 1.

__________ Begin Example

This Interfage Control Document (ICD) has been developed to support interfa

f an

like in this
shall clearly
bing managed.

ce definition

for host airgraft integration of weapon xyz. This includes-the support of the definition of

required hardware and software updates to the aircraft, as well as to support
requirements development process for the weapon xyz development.

__________ End Example
Scope:

The purpgse of this volume shall be addressed with a short description of th

interface.|An overview of the.content of the following sections shall be givern).

.......... Begin Example

Store X if installed.on the aircraft by being fitted to launcher Z that is fitted {
pylon on aircraftY. The interface controlled by this document is the interfg
store X and.launcher Z.

he

e affected

D the wing
ce between

The interface between the aircraft and launcher Z is controlled by a separate ICD,

document reference ABC.
Volume 2 contains the following sections:

Section 1 establishes the document scope and provides background inform
document user.

ation for the
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1.1

1.2

(Continued):

Section 2 identifies the applicable documents that are referred to in the ICD. It establishes
the order of precedence of the applicable documents and identifies the version and
requisite tailoring of the documents applicable to this ICD.

Section 3 provides the functional interface. It includes all requirements to operate the store
on the aircraft like initialization, harmonization, alignment, general mission data transfer

and gene

Section 4
particular

Section 5
section 4

Section 6
logical da
addresse

Section 7
post laun
addresse

ral and special release procedures.

agreements have to be defined in this section.

defines the post launch communication interface. The content is i
for post launch applications.

provides the signal format sheets for the communication over the
H in this section. A possible structure is propoesed.

Ch interface either over the air or wifé. All post launch logical data
 in this section.

---------- Bnd Example

Updating

This secti
change p

The ICD

the recepli

on is used to dacument the update procedures of this volume e.g.

gin Example

hall’lbe updated on the design authority’s discretion. The informat

defines the communication interface, i.e. standard protocols are’s

fa exchange over the information channels (see section 4, volumg

bferenced, and

Hentical to

interface. All
1) shall be

provides the post launch signal format sheets for the communication over any

Shall be

applied

rocedures, or the section shall be used to establish the change process.

on about and

date

procedure shall be control by the established Interface Control Process (ICP) as defined in
document xyz.

---------- End Example

-171 -



https://saenorm.com/api/?name=7bca8d3d78bb33c0391245d06f2bbf92

SAE AS5609

1.2.1

1.2.2

1.2.2.1

Information Accuracy: This section records information concerning handling of values
during the generation process of the ICD e.g. marking of currently unconfirmed values,
uncertain statements or uncertain definitions.

.......... Begin Example

Throughout this document and unless otherwise stated, when a value is quoted which is
still unconfirmed, a "'TBC’ rating follows the quoted value.

Definitid

documgnt like “may”, “shall” etc.

Utilizgtion of Common Terms:

The wWord "shall" in the text expreSses a mandatory requirement of the s

est estimate

End Example

n of Terms: This section records the rules to-specify use of worg

Begin Example

ing in the

pecification.

Departure from such a requirément is not permissible without formal agfeement

betwgen customer and the.aircraft company.

The w
a requ

advice to be followed unless good reasons are stated for not doing so.

The w
health

comply K is not usedto express a raquirnmpnf of the epnr‘ifir‘a’rinn

ord "should" in the text expresses a recommendation or advice or

implementing

irement of thespecification. The customer expects such recommegndation or

ord *must" in the text is used for a legislative or regulatory require
andsafety) with which both the customer and the aircraft compar

ment (e.g.
y shall

The word "will" in the text is used for the future tense. It does not express a
requirement of the specification.

The word "may" in the text expresses a permissible practice or action. It does not
express a requirement of the specification.

Plain text (i.e. text not containing the above key words) is used to state facts and to
describe existing capabilities or features. Such text does not express a requirement of
the specification.

-172 -



https://saenorm.com/api/?name=7bca8d3d78bb33c0391245d06f2bbf92

SAE AS5609

1.2.2.2 Non-common Terms: Terms not specified in 1.2.2.1 are of informal nature and are
not authoritative.

---------- End Example
1.3 General Description:

The system controlled by this interface shall be described. Subject to deletion if already
covered by 1.1 or volume 1. In this case a reference shall be given.

---------- Blegin Example
See volume 1 for a general description.
---------- Bnd Example

2. APPLICABLE DOCUMENTS:

2.1 General:
This sectipn shall give a list of the content of ather documents that form a part of the
interface gefinition and which are referenced'within this ICD. The content d¢pends on the
use of thg two volumes.
---------- Begin Example
The folloying documents, of the exact issue shown, form a part of this document to the
extent spgecified herein. In thevevent of conflict between the document refer¢nced herein
and the cpntents of this doctiment, see 2.6, Precedence.

.......... Eind Example

2.2 Specifications:

Aircraft otstore-related-specifications—relevantto-the-interface-shall-be-listed in this

section.

---------- Begin Example

e Equipment Specification for launcher interface box xxx-yyy-zzz
e System Specification for integration of weapon xyz SS-123

o System Software Requirement Specification SSRS-123

---------- End Example
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2.3 Standards:

2.3.1 Military Standards: Aircraft or store related military standards relevant to the interface
shall be listed in this section.
---------- Begin Example
° I\B/IIL-’STD-1553: "Aircraft Internal Time Division Command/Response Multiplex Data
us
e MILISTD-1760D: "Aircraft Store Electrical Interconnection System¢
o STANAG 4586 (NATO Standardization Agreement) ‘Leading.the Way[to NATO UAV
Systems Interoperability”
---------- End Example
2.3.2 Civilian[Standards: Aircraft or store related civilian.standards relevant to|the interface

shall be

2.4 ProjectS

Project handbooeks, project specific and interface relevant technical notes s

here.

hework”

pecific Documents:

listed in this section.
Begin Example

Aerospace Information Report (AIR) "AIR5532: Generic Aircraft-§

Aerospace Standard (AS) ‘'mnop”.

End Example

btore Interface

nall be listed

MIL-H

MIL-H

E

€gin Example
DBK-1760
DBK-1553

nd Example
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2.5 Other Documents:
Supplier Documents, Plans, Configuration Procedures, Drawings
---------- Begin Example
e Drawing x

e Drawingy

.......... nd Example
2.6 Precedence:

Defines thhe sequencing of documents including this ICD and.which documgnts controls
the others etc.

---------- Begin Example

In the evant of conflict between requirements specified in this and referencgd documents,
the followjng order of precedence applies:

e Document 1
e Document 2
e Document 3

---------- Bnd Example
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3. FUNCTIONAL INTERFACE:

This section contains the functional description of the aircraft/store interface, with each topic
being described from the perspective of the aircraft and of the store. The information defined
in this section shall include the function and use of every analogue and digital information
present on the interface. For those interfaces that include data bus communications, the
descriptions must extend to every message; word and bit exchanged on the interface and
listed in the information format sheets contained in Sections 6 and 7 of this volume of the

ICD.

NOTE: The free-flight sections cover the functions of stores, which have-a’g
platform and require functionality post launch either for guidanceyan
tefminal guidance target updates or target flexing information.The g
sdction is adapted to the needs of the post launch functional descrip
therefore deviates from the common structure of the other paragrap

hg
su

Th
to
de
en
th
p3
sy
tra
In
N

e.
tra
m

TH
al

wever, distributed to allow the definition of statesymodes and eve
bstructure of the document.

e structure has been formulated to cater forthe two different uses
Hay for ICDs, namely placing requirements‘on platform and store ¢
scription of the agreed interface between the platform and store.
visaged that the differences can beZaccommodated by the empha
b author on either the paragraphs-describing system operation, or
ragraphs describing the characteristics of the platform/store trans

atalink to the
1 control,
tructure of this
tion and

ns. It is,

nts in the

that exist

r providing a
Itis
sis placed by
the
Mmitter/receiver
hat could be

bsystems. All of the data included in any of the message formats
nsmitted or received by either the platform or the store shall be d
formation will include store identity codes, message lengths and

nsmission frequencies, etc. If applicable, scheduling of different
st be desegpibed.

fined.
rd contents.

pte that transmissjon-of any communication control data must also| be defined,
j. change of transmission schedule, change in transmitter power, change to

essage types

e description of all aspects of the post launch interface in addition to the
ocation within this section has been distributed between several sections in the

CICD. These are namely Volume 1 Section 9 Post-Launch Interfacelwhere the

general set-up and the signal characteristic is described while Section 5 of Volume
2 deals with the Post-Launch Communication Interface describing the general
signal structure and signal control issues.
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3.1

3.2

General:

Contains the general description of the partitioning of the functional requirements and a

reference

---------- B

This secti

to the subparagraphs with a short description of the content.

egin Example

on defines the functional interface between platform x and store y.

bhaocalin F,w- tha tead Aota oA A
SS-aoaSeetormeuSeaaataaha6

3.2 providge
The relev
3.4 gives
3.5 descr

between
detailed i

Basic Mis

The secti
the interfz
method b

ant states and modes of the system for the interface are defined ir
the timeline of the overall system in a coarse view, while

bes the events in the required detail. It is assumedithat the descri
B.4 and 3.5. should be incremental, i.e. while 3.4/gives the overvie
h 3.5. A more detailed timeline in 3.5 comparedto 3.4 is also sugg

nd Example

sion Data and Definitions:

ce and the use of the agreed co-ordinate systems and definitions

requirements shall be numbered for further referencing.

---------- Begin Example

ace discussions in this section refer to these messages in order tg

3.3.

btive approach
W, it has to be
ested.

bn provides general information-about the required data to be exchhanged over

The standard

y which all message bit\bytes and words will be reference shall b¢ defined. All

provide an
The

messages

ber with an R

D

eceived

message W|th an R sufflx and is a store- transmltted message W|th a T sufﬂx All host
aircraft “shall are numbered as {as_xxx}, all store “shall“ are numbered as {ss_xxx}, host
aircraft “may“ are numbered as {am_xxx}, all store “may*“ are numbered as {sm_xxx},
where “xxx“ is incremented for each occurrence.

---------- E

nd Example
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3.2.1 Mission Data Overview: In this section, the author gives an overview of the mission
data described and used in the following sections.

---------- Begin Example
Store XYZ shall {ws_xxx} support the messages in Table 1.

TABLE 1 - Message Traffic Summary

1553

Subaddress | MESSAGE NAME MDT MESSAGES

1T Store Description Subaddress | Message Ngme

2R PTAM 13R/T-001 | Targeting Data

3R Time 13R/T-005 ¢~ Almanac

6R Navigation Uncertainty 13R/T-00Z )| AS Status/S)V

Config.

9R Moment Arm 13R{T3010 | Ephemeris #1

12R GPS Crypto Key 13R/T-011 Ephemeris #2

17R/T] Modify/Add Target Data 13R/T-026 | GPS CNM

22T Weapon Monitor

24R Specific Weapon Control

24T Specific Weapon Status

28R Ground Test Contrel

28T Ground Test Report

29R Reprogramming Control

29T Reprogramiming Status
---------- End Example

3.2.2 Axis Syptems and Parameter Definitions: Describes the co-ordinate sysfems to be

used by| store.and/or platform and the basis for the systems e.g. WGS 84 fand a
referenge toestablished standards. All systems used in this volume shall pe described in
this seclion while the instant of use will be addressed in the event description part.

Examples are the ECEF system (see below), the North-East-Down coordinate frame,
Local Level Wander Azimuth Coordinate Frame and the Body Coordinate Frame
covering moment and lever arms for transfer alignment purposes. Earth models and
altitude reference parameters are also covered in this section.

In addition to the geographic or platform relevant co-ordinate systems, this section shall
cover aerodynamic axes.

.......... Begin Example
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3.2.21

Earth Centered Earth Fixed Coordinate Frame (ECEF): The ECEF coordinate frame
(as defined by WGS 84) is coincident with the X, Y, Z axes that define the WGS 84
Ellipsoid. Thus, the ECEF Z-axis (WGS 84 Z-axis) is the rotational axis of the WGS
84 Ellipsoid. The figure illustrates the ECEF coordinate frame. The ECEF X axis is
defined as the intersection of the WGS 84 reference meridian plane and the plane of
the mean astronomic equator, the reference meridian being parallel to the zero
meridian defined by the Bureau International de I'Heure (BIH) on the basis of the
longitudes adopted for the BIH stations. The ECEF Y-axis completes a right-handed
earth-centered, earth-fixed orthogonal coordinate system, measured in the plane of
the mean astronomic equator 90 degrees east of the X-axis.

GREENWICH
MERIDIAN
(LONGITUDE =0°)

VEHICLE

YECEF

LATITUDE =0°
LONGITUDE =9(0°

EQUATOR
(LATITUDE=0°)

Xecer \

LATITUDE = (° Local Level Wander Azimuth Frame
LONGITUDE =()°
N
Y
WAZ
\\ X
o WAZ

O= WGS-84 ECEF Coordinate System Origin
| = Longitude
F = Geodetic Latitude (0 E
Wi s =Earth Rate Z =yp

WAZ
Xicer Yecer Zpcpr = Earth Centered Earth Fixed coordinate system

NED = North East Down coordinate frame
Xwaz Ywaz Zwaz = Local Level Wander Azimuth Frame

a = Wander Angle

FIGURE 1 - Co-ordinate System Definition
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3.2.2.2

End Example

3.3 States and/or Modes of Operation:

The approach of the CICD format for functional requirements is to break down the
requirements for the store/aircraft system incrementally from very top level systems
operation down to the detailed requirements. The format of this document requires a top

I I d rintion of ctaralairoraft madac Aand ctatac 1n 2 2 fallavand by o hen
evel description-ef-storelaireraft-rmodes-and-states-in-3-3-followed-by-a-bre
each mog
then the ¢

and 3.5p
detailed r

Section 3
the platfo
allowed tr
(alternate
or only st

akdown of

e/state into the sequence of events to achieve each entry and-exi
etailed requirements for each event is defined in 3.5. The exampl
Fovide a example of a coherent breakdown from top level modes/s
bquirements.

3.1 comprises the description of the system states\and or modes
'm (if feasible and necessary) and/or the interaction of both. This i
ansitions from one state and/or mode to the ather, entry and exit ¢
and normal). For some stores, they system operation may only cc
htes. For other stores, there may be states-within modes or modes

defined in 3.4,
ps for 3.3, 3.4,
tates to

for the store,
ncludes the
onditions
ntain modes
within states.

The ICD format does not restrict the description\of the system operation to modes or

states, bl
particular
are affect
needtob

Begin Example

t allows the author the option of cheosing which is best for descrik
system. If the format is used for a“store ICD, only the stores state
bd, in case of a platform/store 1€D then the platform modes/states
e incorporated.

ing their
5 and modes
may also

Store XYZ has 5 major states as shown below:
a. Powef Off

b. Initialization

c. Buit InLest

d. Store Ready for Release

e. Free Flight
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3.3

3.3.1

(Continued):

a. Warm-up mode

b. Data Initialization

The initialization state contains three modes of operation as shown below. All other states
do not contain specific modes.

ate/Mode Description:

The store XYZ transitions through alsequence of
starting with the OFF state (no electrical power applied), and prodeeding through
tion state, BIT state, Ready state with a final transitiondothe free flight state.

e XYZ states serve as a convenient medium for defining the requ|red store and
functions to accomplish the system operation. Figlre 1 depicts the allowable
ssociated with store XYZ operation. Table 1 shows the allowablg¢ state
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INITIALIZATION

L
Store Fail
Note 3

Storg Fail
Note 3

Store
READY

<—5 Normal Transition

Store Fail
Note 3

2 44— Alternate Transition

FREE
FLIGHT

Notes: 1.| Sending a fire pulse in INIT or BIT states.will result in a launch without valid targeting data
2.| Sending a fire pulse in STORE READYIstate without prior transfer of Emitter Data or a

Targeting Data designation will alsojresult in a launch without target data.

.| “Store Fail” is not a store state; however it may be implemented via the aircraft as

a system state.

W

FIGURE-2 - Weapon System State Diagram.

TABLE 2 - State Transition

TO

off | INiT | BiT | STORE | FRER
FROM INLLALJ1 | ™ A~ H B
OFF - N X X X
INITIALIZATION A - N N X
BIT A N - X X
STORE READY A A A - N
FREE FLIGHT X X X X -

The following tables describe the functions of each state, and list the valid transitions
into each state as well as the exits from each state.
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TABLE 3 - INITIALIZATION State Activities

INITIALIZATION State Activities

Transition into From: OFF State

State Pre-requisites: None
Initialization Action: Apply 3 phase power
From: BIT State
Pre-requisites: Maintain 3 phase power
Initialization Action: Automatic when BIT complete
From: STORE READY State
Pre-requisites: Maintain 3 phase power
Initialization Action: Command Reset

State Modes and Warm-up Mode

Functions Entry Criteria:

A/C applies 3-phase power
Functions during mode:
e Store completes power up initialization
e Store performs power-up BIT checks to
operation
e GPS receiver warmed up
e |MU gyros calibrated
A/C initiates 1553 communication
e Store provides Store Description to A/C
Exit Criteria
o All warm-up functions successfully com
Data Initialization Mode
Entry Criteria:
Successful transition out of warm-up mode
Functions during mode:
e A/C may command IBIT
AJ/C transfers Moment Arm,
A/C transfers Launcher Offset Compen;
A/C transfers GPS initialization

bf the system
verify system

bleted

bation,

A/C transfers Targeting data to store
A/C Synchronizes store clock

A/C designates selected target

Exit Criteria

Successful transfer of Moment Arm, Launcher offset,
GPS, Targeting, target selection data and

synchronization of the store clock.
Alignment Mode
Entry Criteria:

Successful transition out of Data Initialization Mode

Functions during mode:
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3.3.1

3.4

INITIALIZATION State Activities
e A/C may command IBIT
e A/C alignment data
e A/C performs TXA maneuver
e Store attempts GPS acquisition
Exit Criteria
Successful alignment of store IMU
Alternate Exit OFF
Remove power
Normal Exit BIT
Command BIT
Norma] Exit STORE READY

All required initialization data received and READY]| [22T/03/2=1]

(Contingied):

NOTE: | Additional tables would be added to describe all'states/modes, Hut for brevity of

a example of an internationally acceptedformat.

.......... End Example

Sequence of Events:

this document, only one state table is provided'as an example. The author
does not have to follow this specific table ‘@nd figure format, but they do provide

As descriped in 3.3, the sequence of-events is the second level of the breakdown of the
system rgquirements. This section"describes the sequencing and timelines pf the nominal
system operation of the interface and the possible deviations and failure cases on a top-
level basis. The sequence of’events described in this section produces the sequencing of
the paragraphs in 3.5 containing the detailed event requirements. The authgr of the
interface fontrol document can adjust the detail of the description in this se¢tion, however
to support readability'it is suggested to provide at least two different grades|of detail. One
overall dgscription*where the main events or stated are described and the detailed
communigation structure between the platform and the store (maybe in the pvent

descriptign“as shown in the example below).

In general, the description of events should address the pre-conditions for the entry of this
state/mode event, triggers that enable entry into an event or exit from an event, activities
that normally occur during the event time, optional activities that can occur during the

event, and any inherent system delays associated with the event.
also be reflected in the event timeline chart.

These areas should
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3.4 (Continued):

The following example is a continuation of the example from 3.3 breaking down the
sequence of events for a single mode of the initialization state for brevity of this document.
The example also provides some suggestions on symbology to be utilized in the event
timeline chart. Due to the variety of stores providing a minimum of a functional interface to
extensive functional integration, the following is considered as an example from level 3
structures down.

3.4.1

3.4.11

Initializg
three m

a. War

b. Data Initialization

c. Alig

The eve
describe

Warm
phass
mode
for op
comp
Figurg
mode
to foll
acceq

e e
e

tion State Events and Timeline Sequence: The initialization stat
bdes of operation as shown below.

m-up mode

hment

nts leading up to entry, processes dufing and exit from these mod
bd below.

-Up Mode: Store XYZ enters'the warm-up mode at the applicatid

the store initializes its Systems and performs systems checks to
eration. At the completion of these checks, the weapon sets the w|
ete bit and exits thewarm-up mode automatically into the initializg
3 illustrates the normal sequence of events that occur during the
Note: The following chart is provided as an example. The author

ted format.

b contains

esis

n of three

power from the Off State:arswhen power is interrupted. During th¢ warm-up

erify it is ready
arm-up

tion mode.
warm-up

does not have

pw this spegific figure format, but it does provide a example of an ipternationally
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olld

To >

Apply Power <> To + 1070ms Time

wiojie|d

3 Phase power to

weapon, Initialize
1553 Communicat. 150ms
Request the 1T yMin |
Message

500ms
Request Store A

Status nmessage (o
monitor for Warm-

up Complete bit set ¥

00ms

3 @
2

Begin transmitting

yMin_|____ [ T —
i A

initialization data

o
]
1

uodeapp

Initialize the 1553 chip 150ms
set and set the Busy Max
bit
Initialize the 1T TO +

message and reset the 1500ms Max
Busy bit

Perform power-up
system checks TO +

900ms Max vy
20ms

Set the Warm-up
Complete bit and enter
initialization mode

Event - All events areghown by diamonds. Events are generally initiated by something
happening elsewher&iin the system - such as pilot action, another event or the ending g
system time delay, Events will itself generally start something else happening.

Activity - Activitieg are shown as bars, being initiated either by an event or as a result 9
the ending«ef'asystem time delay.

OptionaldActivity - shading of the activity bars shows optional activities. These are to show

wheté the activity is not an essential part of the operation of the total system, but may
nofietheless occur in some circumstances

System Delay - System delays are those delays/intervals that are an inherent part of th
operation of the platform and/or weapon. They are shown on the chart as dashed lines

e

starting as a result of an event and usually ending by triggering some other action or ev

bnt.

Trigger - Triggers are shown by black arrows that result from events or the ending of

system time delays. Note that there can be several triggers from any one of these events.

Pre-condition - If an event will be prevented from occurring unless some pre-conditions
(or dependencies) have been satisfied then these pre-conditions are shown in the charts

Multiple Triggers - The logical “AND” symbol is used to indicate the requirement for

multiple conditions, and the termination of the input arrows into the “AND” symbol is used

to indicate that it is only the combination of all inputs, in any order, that produces the

Extended Multiple Triggers - The logical “AND” symbol is used to indicate the

requirement for multiple conditions, and the termination of the extended input arrows into

the “AND” symbol is used to indicate that it is only the combination of all inputs, in any

FIGURE 3 - Pictorial Representation of a Time Line for Launch Operations
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3.4.1.2 Data Initialization Mode:

3.4.1.3 Alignment Mode:

3.4.2 Store Ready State Events and Timeline Sequence:

lode:

ht State Events and Timeline Sequence: The free-flight state co
j modes of operation:

-Launch data-link initialization mode
-Launch communication mode

 party communications mode

Llaunch Data Link Initialization Mode:

-- End Example
scription:

on.describes detail requirements of the events as outlined in the s

raticanhbh—-—Tha - falawdn amplae-ica-cantinaticon-af-tha-avamnlaf

htains the

equence of

rom 3.4

-t vi 1 O
|uy|u|.1||. e IUIIUVVIIIS UI\QIII'JIU o AU UUTIutmiuauuvuilT vr uanre GI\GIII'JIU T

breaking down the detailed requirements for only single event of the initialization state,
warm-up mode for brevity of this document.

3.421 ABCI
3.4.3 Free-flig
followin
a. Pos
b. Pos
c. Thirl
d.
3.4.3.1 Postl
3.5 Event De
This secti
events p
---------- B
3.5.1

egin Example

Initialization State — Warm-up Mode: The store enters the Initialization S
application of 3-phase, 400 Hz, 115VAC power, and remains in this state until it is
commanded into another state (BIT or STORE READY), or power is removed.

tate with the
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3.5.1.1 Required Signals, Lines, Logical Information and Timelines for System Initialization:
The power, discrete signal, and digital interfaces listed in the following sections are
used during the Initialization process.

3.5.1.1.1 Power Lines: 3-phase, 400 Hz, 115 VAC power with ground connection is
provided.

When 400 Hz, 115 VAC power is interrupted for more than 200 microseconds, the
store may suffer a microprocessor reset and the erasure of its volatile memory,
howeverthe-prograrm-R ions-willremain-rtact—\Whenpoweristestored, the

3.5.1.1.2 Inteflock: The interlock discrete is provided for the platform te-monitqr the
rically mated status of the umbilical connector between the store pnd the
orm in accordance with the requirements of MIL-STD<1760.

3.5.1.1.3 MIL{STD-1553 Address and Data Lines: The electrical characteristigs of the
addfess interface are described in Volume 1, section 4.

MILSTD-1553 dual redundant digital multiplex’data buses are employed by the
platiorm-to-store interface to transfer weapon commands and mission|information
required to control and monitor the storé’ The five binary coded addregs discrete are
identified as Address Bit 0 (Ag) through Address Bit 4 (A4). The addrgss
assignment is determined by:

ADDRESS = (A;) x 2* + (Ag)%2° + (A2) x 2% + (A;) x 2" + (A) x 2°
Where A4 through Aq areeither logic 1 or logic 0

Ong additional discrete, defined as Address Parity, is set to the propef logic state to
produce an odd*Aaumber of Logic 1 states on the five address discrete[and the one

parify discrete) A connection to the Common Return line is used to gstablish the
Loglc O state.
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TABLE 4 - RT-Addresses

A/C Station RT-Addresses
A/ Ay A A A, | Decimal

Left inboard (wing) 0 1 0 0 0 8
station
Left shoulder station 0 1 0 0 1 9
Right shoulder station 0 1 0 1 0 10
Right inboard (wing) 0 1 0 1 k| 11
station

NOTH:

This i$ a fixed setting for all stations. The address parity will be set in agcordance to

MIL-§

Logic
Logic

3.5.1.1.4 Res|
inte
add
The
dec
datg
be @
brog
term

MIL

MIL

TD-1760.

Bl O: connected to ground

Bl 1: open circuit

triction:  MIL-STD-1553 contains adimitation on the use of the ad

face lines to a remote terminal ~ A remote terminal must contain
'ess so as not to interfere with other remote terminals during comr|
expected address range fora remote terminal is decimal address
mal address 30. Therefore, up to 31 unique addresses can be a
bus. The remote terminal address, decimal 31, is restrictive ang
onfigured. Terminal address decimal 31 is used as a common a
dcast mode is Used. MIL-STD-1553 does not specifically require
inals to accept"broadcasted" messages as noted in the notices:

STD-1553B Notice 1 disallows the use of broadcast for Air Force

STDB-1553B Notice 2 allows the broadcast of mode commands to

lae-aothor rocaivun maconnne foar All mailitam, camin~c

dis

dress discrete
B unique
nunications.

0 through
5signed on the
should never
Hdress, if the
remote

applications.

terminals but

OWS-otRerfrecetve o ooag o Toatr it y- oCTvIicoor
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3.5.1.1.5 Logical Information: The following logical information is required for system
initialization:

Warm-up Complete [22T/02/15]
Store Description Message 1T

MIL-STD-1553B Status Word, Busy Bit

3 5 1 1 6 St lnibhialioatinns Tl Thao foallawina [P TRT ad cheoawic thao cacu f
[LO I I Olj mrronzZactaoTT T roTicT e TOMTOWITTg T Igurc— T STow S 1o oCqUT ceo

megsage traffic required for store initialization.

Weapon Monitor (227)

Store Description (1T) Warm-Up Carhplete [22T/02/15]
“| am store
Version xx’ A
fl ﬁply Ph 1T
ree ase
Hower to 2T 22T
gtore in the
ff state A
| RT Busy
vy
7/ 'y
<150ms b| [&—
<500 mS
>
<800 mS
P

<1070 mS

The aircraft may apply ipitialization
pojwer to the store togoll'fdr the
Stpre Description Message (1T)

FIGURE 4 - Store Initialization and IBIT

NOTE: This is a different pictorial representation of a timeline opposed to section
Figure 3 and is only provided if needed to emphasize details that are not
apparent in Figure 3. Any scheme for timing diagrams could be used, as
long as they are consistent throughout the document to facilitate readability.
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3.5.1.2 Power Application: Store XYZ only utilizes 3 phase power for store initialization
power. The aircraft may apply 3 phase and 28 V DC #1 in accordance with MIL-STD-
1760 Initialization Process without damage to Store XYZ.

3.5.1.2.1 Platform Requirements: The platform shall {as_001} apply 115 VAC Initialization
Power as defined in the specific platform annex. The platform may {am_001} apply
28 VDC #1 Initialization Power simultaneously or independently with 115 VAC
Initialization Power as defined in the specific platform annex. The platform may
{am_002} monitor the status of Interlock to monitor the mated status of the

3.5.1.2.2 Stone Requirements: When 115 VAC Initialization Power is recéived|from the
platiorm, the store shall {ss_001} enter the Initialization State and begjn required
warin up of components and initiate power-up initialization checks of the store
systems as required in the Store XYZ System Specification:” Within 150
milliseconds of 115 VAC Initialization Power receipt, thestore shall {s$_003}
intefrogate its address lines; accept the result as itsidigital multiplex data interface
addfess.

3.5.1.3 Initialigzation of Communication: Table ??? provides a nominal sequenge for the
initialigation of MIL-STD-1553 communications between the platform anfd Store XYZ.
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