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Interface Standard, Miniature Mission Store Interface

RATIONALE

This standard was developed by the Society of Automotive Engineers (SAE). It defines implementation requirements for
the electrical interface between platforms and miniature stores, and/or miniature store launch/carriage systems and
miniature stores. The intent of this standard is to minimize proliferation of electrical interfaces between miniature stores
and associated carriage systems and thereby promote interoperability of miniature stores and carriage systems across
different programs and services.
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1. SCOPE

1.1 Scope

This standard defines implementation requirements for the electrical interface between:

a.

b.

C.

aircraft carried miniature store carriage systems and miniature stores
aircraft parent carriage and miniature stores

surface based launch systems and miniature stores

The interface provides a common interfacing capability for the initialization and employment of smart miniature munitions

and other miniature storg
addressed.

1.2 Purpose

The purpose of this stan
associated carriage sy§g
different programs and s

1.3 Application

This standard applies to
each other. The carria
platforms such as unmsg
based launch systems.
miniature store carriage
used in this document re

2. APPLICABLE DOC\U

2.1 General

The documents listed in
documents cited in othe
every effort has been ma
specified requirements d

s from the host systems. Physical, electrical, and logical (functional) as

dard is to minimize proliferation of electrical interfaces between platfor
tems and thereby promote interoperability of miniature stores and (
brvices.

all platforms, miniature stores and assqciated carriage systems that
je systems include captive and releasable (canister type) aircraft md
nned combat air vehicles (parent carriage), dedicated carriage areas

For simplicity within this document, all carrying devices are gener
system (or simply carriage system) from an interface perspective. Addif
fers to a miniature store unless.otherwise indicated.

MENTS

this sectionare’specified in Sections 3, 4, and 5 of this standard. This
r sections of this standard or recommended for additional information
de to ensure the completeness of this list, document users are cautione
bcuments cited in Sections 3, 4, and 5 of this standard, whether or not th

pbects of the interface are

ms, miniature stores and
arriage systems across

blectrically interface with
unted carriage devices,
on aircraft, and surface
cally referred to as the
jonally, the term store as

section does not include
or as examples. While
d that they must meet all
ey are listed.

2.2 Government Docu

2.2.1 Specifications, S

4
TCTIto

tandards, and Handbooks

The following specifications, standards, and handbooks form a part of this document to the extent specified herein.

NORTH ATLANTIC TREATY ORGANIZATION (NATO)

STANAG 4294 (Part 1)

Navstar Global Positiooning System (GPS) System Characteristics

(Copies of NATO standards are available from the Standardization Document Order Desk, 700 Robbins Avenue, Building

4D, Philadelphia, PA 191

11-5094, phone (215) 697-2179.)
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U.S. DEPARTMENT OF

MIL-DTL-38999

DEFENSE SPECIFICATIONS

Connectors, Electrical, Circular, Miniature, High Density, Quick Disconnect (Bayonet, Threaded, and

Breech Coupling), Environment Resistant, Removable Crimp and Hermetic Solder Contacts, General
Specification For

MS27488 Plug

, End Seal, Electrical Connector

(Copies of these documents are available online at http://assist.daps.dla.mil/quicksearch/ or http://assist.daps.dla.mil or
from the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

2.3

Non-Government Publications

The following document
issues of the documents

SOCIETY OF AUTOMO]

AS5652 10 M
AS39029 Con
AS85049/80 Con

Con

(Copies of SAE documents may be obtained on line at www.sae.erg or from SAE International, 4

Warrendale, PA 15096-0
AMERICAN NATIONAL
FC-PI

For electronic copies of
Documents, 15 Invernes

2.4  Order of Preceden

In the event of a conflic

ANSI INCITS 352-2002 Fibre €hannel - Physical interfaces

5 form a part of this document to the extent specified herein. Unless

are those cited in the solicitation or contract.

[IVE ENGINEERS, INC.

egabit/sec Network Configuration Digital Time Division Command/Resp
acts, Electrical Connector, General Specification Fot

nector Accessories, Electrical, Dummy Contact,Size 12 and 8, Cated
nectors)

001, 877-606-7323 (inside USA and.Canada) or 724-776-4970 (outside

STANDARDS INSTITUTE (ANSI)

ANSI standards listed:here: http://www.ansi.org. For paper copies, cor]
5 Way East, Engleweod, CO 80112-5704.

ce

between the text of this document and the references cited herein, t

takes precedence. Not

exemption has been obtarined.

hing.in,this document, however, supersedes applicable laws and regu

otherwise specified, the

bnse Multiplex Data Bus

ory 7 (For MIL-C-38999

0 Commonwealth Drive,
USA).)

tact: Global Engineering

he text of this document
lations unless a specific

3. DEFINITIONS

3.1 Definitions

Definitions applicable to this standard are as follows.

3.1.1 Aircraft

Any vehicle designed to be supported by air, being borne up either by the dynamic action of the air upon the surfaces of
the vehicle, or by its own buoyancy. The term includes fixed and movable wing airplanes, helicopters, gliders, and
airships, but excludes air-launched missiles, target drones, and flying bombs.
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3.1.2 Electrical Interface Types

The two electrical interface types for the carriage system/store electrical interconnection system shall be as specified
below.

3.1.2.1  Miniature Store Carriage Interface (MSCI)

The electrical interface on the miniature store carriage system structure where the miniature mission store is electrically
connected either directly (blind mate) or via an interconnecting umbilical cable.
3.1.2.2  Miniature Mission Store Interface (MMSI)

The electrical interface on the miniature mission store external structure or interconnecting umbilical cable that mates with
an MSCI interface on thg carriage system.

3.1.3 Miniature Store Carriage System

A system which provide$ for carriage and release of and electrical interfacing to mifiature muni
are compliant with the mjniature store electrical interface standard defined in this,document. The
system may be located gxternal to the aircraft in a separate enclosure (possibly-réleasable) whic
to the aircraft via a MIL-STD-1760 compatible interface, or may be integrally contained wi
unmanned or manned aircraft platform, or may be included in surfacerbased launch systen
carriage system is typically referred to simply as the carriage system in this’document.

3.1.4 Store

Any device intended for]
device) on aircraft suspe
the aircraft. Stores rele
that the generic term sto
not important.)

internal or external carriage and mounted (either directly or through

ant to this standard are miniature’ stores classified in two categories a
e is typically used to refer to.miniature stores in this document when the

3.1.4.1  Miniature Missjon Store

A small munition or othef store with an MMSI carried at a station on a miniature store carriage sy
3.1.4.2 Subpack

An in-flight separable ph
entity (for aerodynamic

ysicalpackage which contains multiple miniature mission stores intendq
burposes, etc.) from a carriage system. Subpacks provide individual

ool AMAMOL oo

fions or other stores that
miniature store carriage
) is electrically interfaced
thin the structure of an
s. The miniature store

An intermediary carriage

nsion and release equipment, whether or not the item is intended to bé separated in flight from

5 specified below. (Note
distinction of category is

stem.

d for release as a single
bxternal MMSis for each

carried miniature missior-stere-
for interfacing to internal subpack electronics.

A\ Barat et w—a-ddibianal—b Bravdad—L £
I OSTPAratC CATCTTIAT IVIVIOT T y — audTiuUT ATy DT PTUVIOCTU (aS TC

3.1.5 Stores Management System

The avionics subsystem which controls and monitors the operational state of aircraft installed
manages the communications between aircraft stores and other aircraft subsystems.

3.1.6  Suspension and Release Equipment

All airborne devices used for carriage, suspension, employment, and jettison of stores, such as,
adapters, launchers, and pylons.

quired) on each subpack

stores and provides and

but not limited to, racks,
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Signal or data delay is the elapsed time between the input stimulus and output response of a particular signal or data

3.1.7 Delay
path.
3.1.8 Power Interruption

An excursion of supplied interface power below the specified normal steady state limits established by this standard.

3.1.9 L1_P(Y) Signal

The L1_P(Y) signal is the GPS L1, carrier component of L1, bi-phase shift key (BPSK) modulated by the P(Y) code plus

data bit stream, as descr

ibed in STANAG 4294.

3.1.10 L2_P(Y) Signal

The L2_P(Y) signal is th
data bit stream, as descr

3.1.11 L1_C/A Signal

e GPS L2, carrier component of L2, bi-phase shift key (BPSK), modulat
bed in STANAG 4294.

bd by the P(Y) code plus

The L1_C/A signal is th¢ GPS L1, carrier component of L1, bi-phase shift:key (BPSK) modulafed by the C/A ode plus

data bit stream, as descr
3.1.12 Fibre Channel

Fibre Channel is the ng
implementations.

3.1.13 Safety Critical

An interface operation (g
causes the store to perfq
platform, crew or ground

3.2 Acronyms and Abl

The following acronyms

bed in STANAG 4294.

me for a high-speed network standard. Fibre Channel allows for bot

rm functions that have‘the potential to generate store behavior that may
handling personnel:

reviations

hnd abbreviations are applicable.

N copper and fiber optic

lectrical, logical or a cembination of both) at the MSCI or MSSI, is deemed safety critical when it

present a hazard to the

BC Bus Controlier

dB Decibel

dBmW decibels above 1 milliwatt
dBW decibels above 1 watt
DC Direct Current

DFC Down Fibre Channel

FC Fibre Channel

GHz Gigahertz
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GPS

HB

HS

Hz

ICD

ISO

JMMI

kHz

MHz

MMSI

ms

MSI

MSCI

MUX

pp

RF

RMS

RT

SAE

STANAG

UFC

\

Global Positioning System

High Bandwidth

High Speed

Hertz

Interface Control Document

International Organization For Standardization

Joint Miniature Munitions Interface

Kilohert4

megahe

[tz

Miniatur¢ Mission Store Interface

millisecd

Mission

nd

Store Interface

Miniatur¢ Store Carriage Interface

MultipleX

Peak-to-

(Digital Data Interface)

Peak

Radio Frequency

Root Mée|
Remote
Society

North At

an Square
Terminal
bf Automgtive Engineers

antie, Jreaty Organization (NATO) Standardization Agreement

Up Fibre

Volt

Channel
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4. GENERAL REQUIREMENTS
4.1 System Configurations and Interface Nomenclature

In the baseline carriage configuration for miniature stores, a host captive carriage or releasable carriage system interfaces
to a host aircraft as a MIL-STD-1760 mission store. The carriage system in turn has internal electronics which service a
number of miniature store interfaces, to which miniature munitions/stores electrically connect. The stores connect to the
carriage system in either a direct blind mate fashion or via a retained (by the carriage system) umbilical cable. Appendix
A of this standard defines additional high bandwidth requirements for carriage systems attached to a host MIL-STD-1760
interface.

The stores may also be carried by autonomous carriage platforms (unmanned combat air vehicles, etc.) which inherently
provide all required avionics capabilities necessary to initialize and employ the subject stores. In these instances, the
autonomous platform i§ considered o be the carriage sysiem from an inferface requirefnents standpoint. The
requirements of this dogument apply to mated halves of the miniature store interface, consisfing of a miniature store
carriage interface (MSCI) on the carriage system structure and a miniature mission store_interface (MMSI) on the store
structure or the upper (¢arriage system) end of an umbilical cable attached to the store:” The|overall system interface
arrangement is illustrated in Figure 1.

MINIATURE STORE CARRIAGE SYSTEM

MSCI MSCI |[eeeeeeeeosee \NSCI | Miniature Storp Carriage
Up to 247 Stations Interfaces

Miniature Mis§ion Store
Interfaces

MMSI MMSI |eeoéeeeeeeee MMSI

Miniature Miniature Miniature
. . .. XXX -
Mission Storg Mission Store Mission Store

FIGURE 1 - OVERALL SYSTEM INTERFACE ARRANGEMENT

Note that in some physi¢al configurations ‘multiple stores may be carried in subpacks mounted ¢n a carriage system. In
these cases, the subpack will be reléased from the carriage system and the stores will subsequeptly be released from the
subpack once it is in freq flight. Fer'these configurations, an individual MMSI (which will mate with an individual MSCI on
the carriage system) will be provided on the subpack for each contained store, as illustrated in| Figure 2. An additional
MSCI/MMSI interconnection\may be incorporated if the subpack contains internal electronics (§eparate from the stores)
which must be interfaced ta.) Interconnection of the MMSIs to the stores is the responsibility of the subpack/store provider
in these configurations, and is not addressed in this standard. Subpack/store developers should consider, however,
whether the stores will also be carried individually (i.e., without a subpack) on carriage system stations and thus require
direct mating compatibility with MSCI interfaces.
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MINIATURE STORE CARRIAGE
SYSTEM
MSCI i MSCI é MSCI
MMSI ’_15 MMSI Eﬁ MMSI
S
SUBPACK
FIGURE 2 - SUBPACK CARRIAGE ARRANGEMENT
4.2 Interface Signal Set and Classes

The interface signal set,
discretes, and carriage 3
and MMSI shall comply
removal of a termination

The MSCI shall impleme

a.

b.

C.

d.

Class |. Class | shal
Class IA. Class IA sk

Class Il. Class Il s
Channel signals and

Class IIA. Class IIA

ystem power signals. Detailed electri¢al requirements for each of thes
with the requirements of Section 5-herein. Equipment shall not be fung
on any interface.

nt, and the MMSI shall be Compatible with, one of the following interface
consist of the full interface without the auxiliary power interface.

all consist of the full interface including the auxiliary power interface.

hall consist<of the full signal set without the high bandwidth, Up Fib
auxiliagypower interface.

shall’'consist of the Class Il signal set plus the auxiliary power interface.

as shown in Figure 3, shall be comprised-of interfaces for high bandwidth, data buses, dedicated

be functions at the MSCI
tionally damaged by the

classes:

e Channel, Down Fibre

Subsequently stated signal interface requirements apply only to systems which implement an interface class for which the
signal is applicable.

4.2.1

High Bandwidth (HB) Interface

The HB interface shall support the non-concurrent transfer of two general signal types (Type A and Type B). Miniature

mission stores may be either the source or the sink for these signals.

Type A signals shall be compatible with a

transmission passband of 20 Hz to 20 MHz. Type B signals shall be compatible with a passband of 20 MHz to 1.6 GHz.
The nominal source and sink impedance of the HB interface shall be 50 ohms. The requirements in 4.2.1 and
subparagraphs apply with the interfaces terminated by the proper nominal impedance and include the effect of the
applicable mating contacts.
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CARRIAGE
SYSTEM STORE
SIGNAL LINES
| HIGH BANDWIDTH® -
- DIGITAL DATA 1 -
DOWM FIBRE CHANMEL® {=
= P FIBRE CHANMEL®
DISCRETE LINES
SAFETY ENABLE DISCRETE =
PLATFORM CLASS h
-l STORE MATED
CARRIAGE MATED: -
| STRUCTURE GROUND
POWER LINES
OPERATING POWER -
= OPERATING POWER RETURN
SAFETY ENABLE POWER =
-f—eeeeSAFETY ENABLE POWER RETURN
ALIZILIARY POWER™ -

il ALKICIARY POWER RETURN™

* NOTWPPLICABLE TO CLASS Il INTERFACE
** APPLICABHENDNLY WITH A CLASS 1A AND OR 1A INTERFACE

FIGURE 3 - INTERFACE SIGNAL SET
4.2.1.1 Type A Signal|Requirements

The following type A sighal requirements shall apply at the MMSI when the miniature mission gtore is the source of the
signal. When the minia[ure mission store is the sink of the signal, the type A signal charactgristics shall apply at the
signal source. The signal path between the source and the output might affect the signal characteristics as seen at
the MSCI. The signal path characteristics are undefined in this standard except for implementations described in
Appendix A.

a. Type A signals shall be limited to 1.3Vpp within the range of £1.55 V under steady state conditions or within the range
of £+2.0 V under transient conditions. The signal peak voltage shall return to within 5 percent of the steady state
voltage limits in less than 250 ms following a transient change in the DC component of the signal.

b. The power spectral components above 20 MHz shall not exceed a limit line which decreases at a rate of 14
dB/octave. At 20 MHz the limit line shall be equal to the largest power spectral component determined over the
nominal transmission passband stated in 4.2.1. The requirement shall apply up to 200 MHz.

c. The slew rate shall not exceed 65 volts/microsecond.
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4.21.2 Type B Signal Requirements

The following Type B signal requirements shall apply at the MMSI when the miniature mission store is the source of the
signal. When the miniature mission store is the sink of the signal, the following Type B signal characteristics shall apply
at the signal source. The signal path between the source and the MSCI output might affect the signal characteristics as
seen at the MSCI. The signal path characteristics are undefined in this standard. More detailed Type B signal
characteristics may be included in subsequent issues of this document.

a. Type B signal peak envelope power shall not exceed -20 dBm RMS. This requirement applies to the sum of the
individual peak envelope power values if more than one signal is simultaneously present.

4.2.2 Digital Data Interfaces

transferring digital informjation, including store control and status data, between carriage systems and stores. The signals
crossing the digital dafa 1 interface shall comply with the requirements of SAE ASS5652 as augmented by the
requirements of section % herein.

The digital data interfailshall include a digital data 1 time division command/response serial nultiplex data channel for

The digital data interface shall also include the high speed 1760 (Down Fibre, Channel (DFC) and Up Fibre Channel
(UFC)) signal paths, in agcordance with SAE AS5653 as augmented by the requirements of Sectfon 5 herein.

4.2.3 Store Mated Intefface

The store mated interfage shall be a discrete signal path available for the carriage system t¢ monitor the electrically
mated status with a storq at the associated store station.

4.2.4 Carriage Mated Interface

The carriage mated intefface shall be a discrete signal path available for the store to monitor its|electrically mated status
with a carriage system.

4.2.5 Safety Enable Discrete Interface

The safety enable discrete interface shall-be’ a low power discrete used only to enable and inhibit safety critical store
functions which are cominanded via thewcarfiage system digital data interface (see 4.2.2).

CAUTION

The safety enable discrete interface is provided to satisfy a system safety fungtion. It

shall only beYenabled when the carriage system determines that safety criteria for the
store em‘zbymamseqwme_baaheeuw_a&wwled_h%ﬂmudeasjconsent

signal and/or other applicable indications.

4.2.6 Power Interfaces

The carriage system shall supply and control all power to stores through the MSCI. Two 28V DC power sources and an
auxiliary power source shall be supplied through each interface. A dedicated power return shall be provided through the
interface for each power source. The activation of power shall not be used for discrete functions.

4.2.6.1 Operating Power

28 VDC operating power shall be supplied to each store by the carriage system for basic operation of store internal
electronics and performance of non-safety-critical functions.
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4.26.2 Safety Enable

Power

28 VDC safety enable power shall be supplied by the carriage system to each store as the power source for certain

functions designated as safety critical.

determined that it is safe

4.2.6.3

to perform the subject functions.

Auxiliary Power

This power source shall only be activated when the carriage system has

270 VDC auxiliary power shall be supplied by the carriage system to each store as the power source for stores that can
make use of the higher DC voltage or that require power in excess of that available though the operating power interface.
Stores may use either Operating power or Auxiliary power for basic operation of store internal electronics and
performance of non-safety-critical functions.

4.2.7

A dedicated circuit shal
electrical connection bet

Structure Ground Interface

be provided between the carriage system and store structure. groumds.

ween the carriage system and store structures to minimize shock haz

circuit shall not be used @s a signal return path or power return path.

4.2.8 Platform Class I

terface

The platform class interface shall be a discrete signal path available for thexweapon to monitor tH

carrying the weapon.
4.2.9 Physical Intercor

Physical connector prov
umbilical interconnection

5. DETAILED REQUIR
5.1 Carriage System R
The carriage system sha
5.1.1 Carriage System

The carriage system shal

nection Interface

isions for electrical mating of stores™Mo carriage systems using both
techniques shall be incorporated into the interface.

EMENTS

equirements

| meet the following-requirements at each MSCI.
: High Bandwidth (HB) Interface

| suppert:bi-directional simplex transfer of Type A and Type B signals th

It shall provide an
ards to personnel. This

e type of platform that is

blind mate and retained

rough the HB interface at

each MSCI. The carriage system shall assign, control, and route HB signals associated with {he interface via a signal

routing network.

Each implemented routing network signal path shall meet the following electrical requirements.

5.1.1.1  Type A Signal

Path Requirements

HB Type A signal paths shall be compatible with the transfer of type A signals as defined in 4.2.1.

HB Type A signal paths associated with MIL-STD-1760 compatible miniature store carriage systems shall additionally
satisfy the signal path requirements outlined in Appendix A.
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5.1.1.2 Type B Signal Paths Requirements

HB Type B signal paths shall be compatible with the transfer of Type B signals as defined in 4.2.1.

The primary envisioned use for the HB Type B signal path is the transfer of RF signals from a GPS antenna to the store.
When the path is used for this purpose, the carriage system shall support the transfer of L1_P(Y), LI_C/A, and L2_P(Y)
signals as defined herein.

More detailed Type B signal transfer requirements may be included in subsequent issues of this document.

5.1.1.3 Ground Reference (Type A Signals)

When the miniature mission store is the signal source, the MSCI shall present a differential load as shown in Figure 4A.
The signal return (shield) shall be electrically isolated from the carriage system structure grouhd. When the miniature

mission store is the signgl sink, the MSCI shall present a circuit whose ideal Thevenin equijvalent is shown in Figure 4B.
The signal return (shield] shall be electrically connected to the carriage system structure ground.

Signal connection e _ I
Equivalent

sink
impedance

(fal

ignal return (Shield) connection o

FIGURE 4A - EQUIVALENT CIRCUIT OF MSCIFTYPE A INTERFACE (MMSI IS SIGNAL SOURCE)

Equivalent source impedance

— o Sioma

connection
Equivalent
() voltage
source . .
o Signal return (shield)

— connection

FIGURE 4B - EQUIVALENT CIRCUIT OF MSCI HB TYPE A INTERFACE (HOST PLATFORM IS SIGNAL SOURCE)
FIGURE 4 - EQUIVALENT CIRCUITS OF MSCI HB TYPE A INTERFACES
5.1.1.4 Ground Reference (Type B Signals)
When the miniature mission store is the signal source, the MSCI shall present a non-differential load as shown in Figure
5A. The signal return (shield) shall be electrically connected to the carriage system structure ground. When the miniature

mission store is the signal sink, the MSCI shall present a circuit whose ideal Thevenin equivalent is shown in Figure 5B.
The signal return (shield) shall be electrically connected to the carriage system structure ground.


https://saenorm.com/api/?name=53055a2cd72a639645439bb6239e91a1

SAE

AS5725

-15 -

Signal connection ¢ :
Equivalent

sink
impedance

]

Signal return (Shield) connection @

FIGURE 5A - EQUIVALENT CIRCUIT OF MSCI HB TYPE B INTERFACE (MMSI IS SIGNAL SOURCE)

FIGURE 5B - EQUIVA

5.1.2 Carriage System

The carriage system shg
MSCI to an SAE AS565
data high connection, a ¢

5.1.21
a. The carriage system

b. The carriage systen

Equivalent source impedance

) Equivalent

voltage
source

o Signal
connection

o Signal retugm(shield)
connectign

| ENT CIRCUIT OF MSCI HB TYPE B INTERFACE (HOST PLATFORM
FIGURE 5 - EQUIVALENT CIRCUITSOF MSCI TYPE B INTERFACES
: Digital Data 1 Interface

Il provide a digital data 1 interface at each MSCI for the transfer of digit

P compliant remote terminal’in the connected store. Each digital data 1
ata low connection, and a shield connection.

Functional Characteristics

shall be responsible for the bus controller function as described in SAE

n shall provide the Link Mode service as defined in SAE AS5652.

IS SIGNAL SOURCE)

bl messages through the
interface shall contain a

NS5652.

Note: The Link Mode

communications topTIogy eliminates the need for an external addressing interface.

The carriage system shall communicate with stores through the digital data 1 interface in accordance with the

applicable logical communications requirements of MIL-STD-1760 Appendix B, with aircraft requirements applicable
to the carriage system and mission store requirements applicable to the miniature mission store.

5.1.2.2

The carriage system shall comply with the electrical characteristics defined herein at the MSCI.
defined apply when measured on the data high connection referenced to the data low connection.

Electrical Characteristics

The characteristics
Data high is that

connection which is positive referenced to the data low connection in the first part of an SAE AS5652 defined command
or status word sync waveform. The detailed electrical characteristics shall be in accordance with SAE AS5652.
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5.1.3 Carriage System: Fibre Channel Interface

The carriage system shall provide Fibre Channel interface at each primary signal set MSCI for full duplex transfer of
digital data. Up Fibre Channel (UFC) and Down Fibre Channel (DFC) signals shall be present. The carriage system shall
send digital messages through the MSCI to a Fibre Channel terminal (node) in the connected store on the DFC signal.
The carriage system shall receive digital messages through the MSCI from a Fibre Channel terminal (node) in the
connected store on the UFC. Each implemented Fibre Channel full-duplex link shall meet the following requirements and
the requirements specified in SAE AS5653 except as noted below.

The carriage system shall communicate with stores through the Fibre Channel interface in accordance with the applicable
logical communications requirements of MIL-STD-1760E Appendix B and Appendix D, with aircraft requirements
applicable to the carriage system and mission store requirements applicable to the miniature mission store.

The carriage system shgll assign, control, and route Fibre Channel signals to their proper dest

services provided by the
5.1.3.1  Fibre Channel

The physical layer of AS
DF-EL-S] with the followi

MSCI signal FC-PI si
DFC_H TD+
DFC_L TD-
UFC_H RD+
UFC_L RD-

5.1.4 Carriage System

Fibre Channel protocol.
Physical Layer Characteristics

5653 when present in the MSCI shall comply with Fibre. Channel Physi
hg signal assignments.

jnal

: Store Mated

The carriage system shall provide a connection for.a(store mated interface at each MSCI for n

mated status of an asso
apply to the store mated

a. Open circuit voltage
1. Minimum voltagg
2. Maximum voltag

3. Voltage transien

tiated store. The carriage system shall provide the source for this interfg
connection referenced,to the operating power return connection.

of 4.0V DG
b, in aceordance with MIL-STD-704 for 28 V DC

scshall not exceed the upper limit defined in MIL-STD-704 for 28 V DC

nations by means of the

cal Interface [FC-PI 100-

honitoring the electrically
ce. These requirements

b. Excitation current

1. Minimum current of 5.0 milliamperes

2. Maximum current of 100 milliamperes

c. Resistance detection threshold. An interface disconnected condition shall be detected for any resistance level of
100 kilohms or greater. An interface connected condition shall be detected for any resistance level of 2.0 ohms or

less.
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5.1.5 Carriage System: Carriage Mated Interface

The carriage system shall provide a connection for a carriage mated interface at each MSCI. The carriage mated
interface shall be connected within the carriage system to the operating power return connection at the associated MSCI.
The path between the carriage mated interface and the operating power return connections shall have a resistance of
500 milliohms maximum when measured at the MSCI. This resistance applies for excitation current within the range of
5.0 to 100 milliamperes.

5.1.6 Carriage System: Safety Enable Discrete Interface
The carriage system shall provide a safety enable discrete interface at each MSCI for transferring an enable/inhibit signal

to the connected store. Safety enable, when in the enabled state, shall indicate carriage system consent for stores to
perform safety-critical functions, such as Commit to Separate Store or Submunition function (bit D8) or the Fire, Launch or

Release function (bit D1
MIL-STD-1760), when ¢
enable discrete at a MS

) of the Critical Control 1 data word In the Mission Store Control mes
bmmanded over the digital data 1 interface (see 4.2.2). When in,the-i

bage (see Appendix B of
hhibited state, the safety
at all other MSCls. The

C| shall be electrically isolated from the safety enable discrete interface
isolation shall be 100 kilghms minimum at DC.

5.1.6.1 Voltage Level

The voltage level measu wer return connection at

the MSCI shall be:

red between the safety enable discrete connection and-safety enable pq

a. Steady state conditigns

1. Enable: Minimuim voltage of 19.0 V DC

2. Maximum voltagp, in accordance with MIL-STD-704-for 28 V DC

3. Inhibit: 1.50 V DIC (maximum)

b. Voltage transients shall not exceed the limits defined in MIL-STD-704 limits for 28 V DC applifcations.

5.1.6.2 Current Level
Stores may require 100 milliamperes-steady state through the MSCI during the enable state and fhe carriage system shall
be able to supply that jcurrent. (The carriage system is not, however, required to supply dny current in excess of
100 milliamperes. The farriage-system shall comply with the requirements herein for store imposed load currents of
5.0 milliamperes minimum throdgh the MSCI.

5.1.6.3 Stabilization T

With any resistive load between 320 ohms and 3.8 kilohms between safety enable discrete and safety enable power
return, the voltage at the MSCI shall reach steady state levels (see 5.1.6.1.a) within 3 milliseconds during transition
between enable and inhibit states.

5.1.6.4 Enable Lead Time

The safety enable discrete signal shall be applied to the MSCI at least 10 milliseconds before transmitting any safety
critical command over the digital data 1 interface.
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5.1.6.5 Inhibit Delay

If the safety enable discrete at an MSCI has been enabled, the carriage system shall operate under the assumption that
the store connected to that MSCI may remain in an enable state for up to 10 milliseconds after the safety enable discrete
signal has been returned to the inhibit state.

5.1.6.6  Duration of Application to Store

Once the safety enable discrete signal has been enabled by the carriage system to the store in conjunction with the

commanding of either the Commit to Separate Store or Submunition D8 (bit 2) or the Fire, Launch or Release D10 (bit 0)
of the Critical Control word in the Mission Store Control message (see Appendix B of MIL-STD-1760), it shall be

maintained at that state until one of the following conditions arises:

a. the carriage system
(bit 0) or Committed

b. the carriage system

C.

5.1.7 Carriage System

The carriage system sh

operating power and safI

returns.
5.1.7.1  Operating Pow

A 28 V DC operating poy

electronics and performing non-safety critical functions'within the store.

5.1.7.1.1 Independent

The carriage system sha
each individual MSCI.

51.7.1.2

The voltage at the MS(
comply with the 28 V DC

the carriage system ferminates the launch sequence prematurely.

Voltage Levgl

Fecelves from the store, a Mission Store Monitor Message with the Fireq
o Store or Submunition Separation (bit 2) set in the Critical Monitor, d)wd

Jetermines that the store has prematurely terminated its preparations be

: Power Interfaces

Il provide a set of power interfaces at each MS€I. This shall include
ty enable power, and 270 VDC auxiliary power in each interface signal
er

ver source (175W) shall be prayvided through the MSCI by the carriage

Control

Il be capable of sourcing and independently controlling each operating

| between the operating power connection and the associated powe
normal and abnormal operation characteristics for utilization equipment

, Launched or Released
rd.

cause of store failure;

connections for 28 VDC
bet along with associated

ystem for powering store

power interface through

return connection shall
defined in MIL-STD-704

MO ball l [aTolal

with the following additio

1l Lot <l tota | 1+ L H P
LU rorimial otcauy LlAlT TUVWTI VUILGHC marrme at e ool ol'idil VT 4.V

/ DC at any current up to

the full rated load of 8 amperes. Voltage transients at the MSCI shall not exceed the limits defined in MIL-STD-704.

51.7.1.3

Current Capacity

The carriage system shall be capable of sourcing the maximum load current levels of Figure 6 through the operating

power interface.
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100

63

<
= :
= ' .. .
w :| Circuit Protection
5 "May Trip" Zone
= R ]
[&]

10

Circuit Protection !
"Never Trip" Zone |7

10
CURRENT DURATION (SEC)

2 0.73
—0.25) + 20405 for

imax_overl( ad = 4.57 x (

Imax _overl

imax _load [~ 63 for
0.65

3
— O.285> +795 for

bma toad T 0.683 + (

imax load F 8.0 for

5.1.7.1.4  Overcurrent Protection

The carriage system shpll.énsure that the current flow through the operating power connecti
maximum overcurrent linpits.of Figure 6. The carriage system may achieve this overcurrent protd

FIGURE 6 <. OPERATING POWER INTERFACE CURRENT LEVEL

0.2 <tk 100 sec

t > 300

sec

t < 0.1fsec

0.1 <t ¥ 300 sec

t > 300 sec

of the subject power interface and any other power interface at the associated MSCI.

5.1.7.1.5 Off-state Leakage Current

bn does not exceed the

ction by the deactivation

The off-state leakage current from the operating power MSCI output to its return shall not exceed 1.0 milliampere DC with

all load resistances.

5.1.7.1.6  Stabilization Time

When tested with a resistive load connected to the MSCI, the voltage at the MSCI operating power interface shall reach
steady state levels (see 5.1.7.1.2) within 3.0 milliseconds of power turn-on and turn-off (see Figure 7) at any current up to

the full rated load of 8 amperes.
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51.7.1.7 Power Retur

The operating power retd
51.7.1.8 Power Appli
The carriage system ma
are either not safety criti
degraded by activation o

51.7.2 Safety Enable

A short term safety enab
critical functions within th
5.1.7.2.1 Independent

The carriage system sh

through each individual MSCI.

5.1.7.2.2

Voltage Levgl

[l
L STABILIZATION TIME ——

FIGURE 7 - STABILIZATION TIME
n
rn connection in the MSCI shall be the reference for theyassociated ope
ation
tal or that multiple safety interlocks exist within the store such that store
f operating power.
Power

e power source shall be provided through the MSCI by the carriage sys
e store.

Control

all be capabletof sourcing and independently controlling each safetyj

The voltage at the MSC

ating power connection.

/ energize operating power at any time underthe assumption that all stgre functions so powered

safety is not significantly

em for performing safety

enable power interface

r return connection shall

between the safety enable power connection and the associated powsg

comply with the 28 V DCnormal and abnormal operation characteristics for utilization equipmen

defined in MIL-STD-704

with the following addition: the normal steady state lower voltage limit at the MSCI shall be 22.0 V DC at any current up to
the full rated load of 5.0 amperes. Voltage transients at the MSCI shall not exceed the limits defined in MIL-STD-704.

51.7.23

Current Capacity

The carriage system shall be capable of sourcing the maximum load-current levels of Figure 8 through the safety enable

power interface.

5.1.7.2.4 Overcurrent

Protection

The carriage system shall ensure that current flow through the safety enable power connection does not exceed the
maximum overcurrent limits of Figure 8. The carriage system may achieve this current limit operation by the deactivation
of the subject power interface and any other power interface at the associated MSCI.
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CURRENT DURATION (SEC)
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2
c 0.25) + 125 for 0.3 <t|<300sec

lmax_overlpad = 1.55 * (

max _overlpad = 12.5 for t > 300 sec
Imax load F 90 for t < 10p ms
Imax load F 0.0 for t > 10D ms

FIGURE 8 - SAFETY ENABLE POWER INTERFACE CURRENT LEVEL

5.1.7.2.5 Off-state Leakage Current

The off-state leakage current from the safety enable power MSCI output to its return shall not exceed 1.0 milliampere DC
with all load resistances.

5.1.7.2.6  Stabilization Time

When tested with a resistive load connected to the MSCI, the voltage at the MSCI safety enable power interface shall
reach steady state levels (see 5.1.7.2.2) within 3.0 milliseconds of power turn-on and turn-off (see Figure 7) at any current
up to the full rated load of 5.0 amperes.

5.1.7.27 Power Return

The safety enable power return connection in the MSCI shall be the reference for the associated safety enable power
connection.
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5.1.7.2.8

Power Application

The carriage system shall only energize safety enable power when a determination has been made that it is safe to do so.
This power source shall be activated to the interface by the carriage system at least 10 milliseconds prior to any
command to the store to initiate a function which utilizes safety enable power. This power source shall remain activated at
least 120 milliseconds after any such command or be removed after an appropriate response (from the store) to the
command requiring safety enable power.

51.7.3

Auxiliary Power

A 270 VDC auxiliary power source shall be provided through the MSCI by the carriage system for powering store
electronics and performing non-critical functions within the store.

5.1.7.3.1 Independen

1Contro|
The carriage system shall be capable of sourcing and independently controlling each auxiliary

each individual MSCI.
51.7.3.2

The voltage at the MS(
comply with the 270 V [
704 with the following ad
up to the full rated load
704.
5.1.7.3.3 Current Cap
The carriage system shal
interface.
5.1.7.3.4  Overcurrent
The carriage system sh4g

overcurrent limits of Fig
subject power interface &

Voltage Levgl

LI between the auxiliary power connection and thé& associated power
C normal and abnormal operation characteristics for utilization equipn
dition: the normal steady state lower voltage limit-at the MSCI shall be 2|

power interface through

return connection shall
ent defined in MIL-STD-
15.0 V DC at any current

pf 1.5 amperes. Voltage transients at the MSCI shall not exceed the lifnits defined in MIL-STD-

bCity

| be capable of sourcing the maximum load-current levels of Figure 9 th

Protection

ough the auxiliary power

Il ensure that current’flow through the auxiliary power connection does mot exceed the maximum

ire 9. The cartiage system may achieve this current limit operation b,
nd any other,power interface at the associated MSCI.

y the deactivation of the
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FIGURE 9 - AUXILIARY POWER INTERFACE CURRENT LEVEL

5.1.7.3.5 Off-state Leakage Current

The off-state leakage current from the auxiliary power MSCI output to its return shall not exceed 1.0 milliampere DC with
all load resistances.

5.1.7.3.6  Stabilization Time

When tested with a resistive load connected to the MSCI, the voltage at the MSCI auxiliary power interface shall reach
steady state levels (see 5.1.7.2.2) within 3.0 milliseconds of power turn-on and turn-off (see Figure 7) at any current up to
the full rated load of 1.5 amperes.
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5.1.7.3.7

Power Return

The auxiliary power return connection in the MSCI shall be the reference for the associated auxiliary power connection.

5.1.7.3.8

Power Application

The carriage system may energize auxiliary power at any time under the assumption that all store functions so powered
are either not safety critical or that multiple safety interlocks exist within the store such that store safety is not significantly
degraded by activation of auxiliary power.

5.1.8 Carriage System

: Structure Ground Interface

The carriage system shall provide a conductive path from the MSCI structure ground interface to carriage system

structure, capable of cafrying overcurrents associated with the power limits specified in 5.1.7.

interface will not be useq
voltage drop between th
when conducting 8.0 am

5.1.9 Carriage System

The carriage system sh4g
velocity capability of the

5.1.9.1  Platform Class
To indicate platform clas
The carriage shall provid
signals in the MSCI.

5.1.9.2 Platform Class

The carriage system sh
interface. These requirer
a. Open circuit voltage
1. Minimum voltagg

2. Maximum voltag

as a signal return path or power return path except under fault condliti
beres (continuous).
: Platform Class

Il provide a three state discrete signal for identification“of the platform th
platform to the weapon at each MSCI.

#1: Airborne High Speed Platforms (> 250 knots)
s #1, the platform class interface shall be‘unconnected (open circuit) wi
e a minimum isolation of 100 kilohms\(at DC) between the platform cla
#2: Airborne Low Speed Platforms (< 250 knots)

all indicate Platform Class #2 by providing a source voltage (28 VD
hents apply to the store'mated connection referenced to the operating pq

of 22.0 VDC

b, in.aceordance with MIL-STD-704 for 28 V DC

1.4. The structure ground

!

e MSCI structure ground interface and the carriage system ground shall not exceed 0.2 volts

ns within the store. The

at is used to indicate the

thin the carriage system.
5s interface and all other

C) to the platform class
wer return connection:

3. Voltage transien
b. Excitation current
1.

2. Maximum curren

1 1 - () [T P <] [ A AL
© oOldIl TIUL TALTTU UIT UPPCT THTIHUUcTincUu mr ivire=

Minimum current of 5.0 milliamperes

t of 100 milliamperes
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5.1.9.3 Platform Class #3: Surface Platforms

To indicate platform class #3, the platform class interface shall be connected within the carriage system to the operating
power return connection at the associated MSCI. The path between the platform class interface and the operating power
return connections shall have a resistance of 500 milliohms maximum when measured at the MSCI. This resistance
applies for excitation current within the range of 5.0 to 100 milliamperes.

5.2  Miniature Mission Store Requirements (Measured at the MMSI)

Miniature mission stores shall provide Miniature Mission Store Interfaces (MMSIs) with the following characteristics.

5.21

Store: High Bandwidth Interface

The store is not required
below. If the HB interfac]
shall be greater than 45

5.2.1.1

to use the HB interface. If the HB interface is used, the store shall com
e is not used, the DC resistance between the signal and the signal réturt]
bhms.

Electrical Characteristics (Type A)

The MMSI HB type A intgrface shall be compatible with the transfer of type A sigtials as defined i

with the following signal

521.1.1 Return Loss

The return loss of the sf
either source or sink moq

5.21.1.2 Dynamic Ra

When acting as a sink, th
52.1.2
The MMSI HB interface
envisioned use for this i
this capability shall be cd
in5.1.1.2.

5.2.1.3 Ground Referg

ransfer requirements.

ore shall not be less than 25 dB over the frequency band 20 Hz to 2(
e.

nge

e store shall be compatible-with an input voltage within the range of £3.(

Electrical Chanacteristics (Type B)

shall be compatible with the transfer of Type B signals as define
terface is the transfer of GPS RF signals from the carriage system to tf
mpatible with_carriage systems which output GPS RF signals meeting th

nce-(Type A Signals)

bly with the requirements
connection at the MMSI

h 4.2.1, and shall comply

MHz when operating in

d in 4.2.1. The primary

e store. Stores that use
e requirements specified

When the miniature missiorrstore s thesigmatsink; the WSt witt presentadifferentiatfoadas—s

1own in Figure 10A. The

signal return (shield) shall be electrically isolated from the miniature mission store structure ground. When the miniature
mission store is the signal source, the MMSI will present a circuit whose ideal Thevenin equivalent is shown in Figure
10B. The signal return (shield) shall be electrically connected to the miniature store structure ground.
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Signal connection ¢

Equivalent
sink
impedance

Signal return (Shield) connection

FIGURE 10A - EQUIVALENT CIRCUIT OF MMSI HB TYPE A INTERFACE (MMSI IS SIGNAL SINK)

FIGURE 10B - E
Fl
5.2.1.4 Ground Referg

When the miniature miss

The signal return (shieldl) shall be electricallyzconnected to the miniature mission store strug

miniature mission store |
Figure 11B. The signal 1

Equivalent source impedance
o Signal _
connection

Equivalent
voltage

source . .
|5 Signal return (shield)

connection

QUIVALENT CIRCUIT OF MMSI HB TYPE'A INTERFACE (MMSI IS SI
SURE 10 - EQUIVALENT CIRCUITS\OF MMSI HB TYPE A INTERFACH
nce (Type B Signals)

ion store is the signal sink,_.the MSCI will present a non-differential load

5 the signal sources~the MSCI will present a circuit whose ideal Theven
eturn (shield) shall be electrically connected to the miniature store struct

SNAL SOURCE)

ES

as shown in Figure 11A.
ture ground. When the
n equivalent is shown in
ire ground.
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Signal connection ¢ :
Equivalent

sink
impedance

]

Signal return (Shield) connection @

FIGURE 11A - EQUIVALENT CIRCUIT OF MMSI HB TYPE B INTERFACE (MMSI IS SIGNAL SINK)

FIGURE 11B - E

Fl

5.2.2  Store: Digital Da

The store shall provide

shall include a data high

the interface is used, t

impedance between the

10.0 MHz.
5.2.2.1

a. The store shall pro

Equivalent source impedance

) Equivalent

o Signal _
connection

voltage
source

connection

a 1 Interface

Functional Characteristics

o Signal return{shield)

QUIVALENT CIRCUIT OF MMSI HB TYPE\B\INTERFACE (MMSI IS SI

GURE 11 - EQUIVALENT CIRCUITS.QF MMSI HB TYPE B INTERFACH

connections for the digital.data 1 interface in the MMSI signal set. Th
a data low, and a shield cennection. The store is not required to use t
ne store shall complytwith the MMSI requirements below.
data high and dataslow connections at the MMSI shall be greater than 1

ide a remote terminal function as defined in SAE AS5652. This r
accessible through tTe digital data interface at the MMSI for a communication link with the ca

If the in

SNAL SOURCE)

ES

e digital data 1 interface
ne interface. However, if
erface is not used, the
P kilohms from 75 kHz to

emote terminal shall be
riage system.

address (zero), or

' corresponds to:

1. the store default

2. the broadcast address.
c.

The store shall respond in accordance with SAE AS5652 to those messages whose command word terminal address

The store shall respond to commands received over the digital data 1 interface in accordance with the applicable

logical communications requirements of MIL-STD-1760 Appendix B. Appendix B aircraft requirements shall be
applicable to the carriage system. Appendix B mission store requirements shall be applicable to the store.
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5.2.2.2 Electrical Characteristics

The store shall comply with the electrical characteristics defined herein at the MMSI. The characteristics defined apply
when measured on the data high connection referenced to the data low connection. Data high is that connection that is
positive referenced to the data low connection in the first part of an SAE AS5652 defined command or status sync
waveform. The detailed electrical characteristics shall be in accordance with SAE AS5652.

5.2.3 Store: Fibre Channel Interface

The store shall provide connections for an Up Fibre Channel (UFC) and Down Fibre Channel (DFC) interface at each
primary signal set MMSI. The Fibre Channel interface may be used for full duplex transfer of digital data. The store may
send digital messages through the MMSI to a Fibre Channel terminal (node) in the connected carriage system on the
UFC signal. The store may receive digital messages through the MMSI from a Fibre Channel terminal (node) in the
connected carriage systdm on the DFC.

The store shall respond fo commands received over the Fibre Channel interface in accordance with the applicable logical
communications requirements of MIL-STD-1760E Appendix B and Appendix D, with aifgraft refuirements applicable to
the carriage system and mission store requirements applicable to the miniature mission‘store.

Each implemented Fibrel Channel full-duplex link shall meet the requirements, specified in SAE AS5653 except as noted
below.

The store is not required|to use the Fibre Channel interface. If the interface’is not present, the impedance shall be greater
than 150 ohms in the frequency range of 20 MHz to 3GHz between _Hand _L contacts for both the Up Fibre Channel &
Down Fibre Channel.

5.2.3.1  Fibre Channel|Physical Layer Characteristics

The physical layer of ASH653 when present in the MMMI shall comply with Fibre Channel Physigcal Interface [FC-PI 100-
DF-EL-S] with the followihg signal assignments.

MMSI signal  FC-PI signal

DFC_H RD+
DFC_L RD-
UFC_H TD+
UFC_L TD-

5.2.4 Store: Store Matgd Interface

The store shall provide|a-connection for a store mated interface at the MMSI. The store mated interface shall be
connected within the sto! } ' he path between the store
mated interface and the operating power return connection shaII have a resistance of 500 milliohms maximum when
measured at the MMSI. This resistance applies for excitation current within the range of 5.0 to 100 milliamperes.
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5.2.5 Store: Carriage Mated Interface

The store shall provide a carriage mated interface connection at the MMSI for monitoring the electrically mated status of
an associated carriage system. The store shall provide the source for this interface. These requirements apply to the
carriage mated connection referenced to the operating power return connection.

Minimum voltage of 4.0 V DC

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

3. Voltage transients shall not exceed the upper limit defined in MIL-STD-704 for 28 V DC

a. Open circuit voltage
1.

b. Excitation current
1. Minimum current
2. Maximum curren

c. Resistance detectio

less.
5.2.6 Store: Safety En
The store shall provide @

safety enable discrete in
Release function (bit D1

100 kilohms or greaTe

of 5.0 milliamperes

t of 100 milliamperes

threshold. An interface disconnected condition shall be detected fo
r. An interface connected condition shall be détected for any resista
hble Discrete Interface

onnections for a safety enable discrete interface in the MMSI signal set

terface if the Commit to Separate Store or Submunition function (bit D
D) of the Critical Control 1 dataword in the Mission Store Control mes

MIL-STD-1760) is implemented.. The store shall act.on these safety critical commands receive

interface only if the safet
The store is not require
system specification or |
safety enable discrete. If

If the safety enable disd
enable power return con

The store shall not exec

/ enable discrete signal is'injthe enabled state.

d to use the safety-enable discrete interface in other instances. Hoy
CD, other bits in the-Critical Control 1 and Critical Control 2 words may
the safety enable discrete interface is used, the store shall comply with

rete is not'used, the resistance between the safety enable discrete cc
hectionsshall be greater than 100 kilohms (at DC).

[ any resistance level of
hce level of 2.0 ohms or

The store shall use the
B) or the Fire, Launch or
sage (see Appendix B of
d over the digital data 1

vever, if required by the
also be protected by the
he requirements below.

nnection and the safety

te-any safety critical functions (e.g., arm or employ) solely as a result ?f the activation of safety

enable discrete.

CAUTION

The safety enable discrete interface is provided to satisfy a system safety function. The
discrete is enabled whenever the carriage system determines that safety criteria for the
store employment sequence have been met.
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5.2.6.1 Voltage Level

The store shall establish the appropriate enable or inhibit state when the following voltage levels are applied to the safety
enable discrete connection (referenced to the safety enable power return connection) at the MMSI:

a.

Steady-state conditions:

Enable: Minimum voltage of 15.0 V DC

Maximum voltage as defined in MIL-STD-704 for 28 V DC

Inhibit:1.50 V DC (maximum applied)

b. Voltage transients ug

5.2.6.2 Current Level

The store shall limit the
5.1.6.1.a) are applied to

5.2.6.3 Stabilization T

The store shall be comp
enable and inhibit states

5.2.6.4 Enable Lead T

The store shall be capa
after a valid enable signg

5.2.6.5 Inhibit Lead Ti

The store shall functional
valid inhibit is applied to

5.2.6.6 Power Return
The safety enable power

5.2.7 Store: Power Int

to the limits of MIL-STD-704 for 28 V DC applications.

load current to a range of 5.0 to 100 milliamperes when the steady st
he MMSI.

me

atible with carriage systems which deliver a signal to the MMSI with a
of up to 6.0 milliseconds.

ime

ble of accepting safety critical commands over the digital data interfad
| is applied to the MMSI.

ne

ly reject any safety critical commands over the digital data interface with|
he MMSI.

return connection at the MMSI shall be the power return for the safety e

brfaces

hte enable voltages (see

transition time (between

e within 10 milliseconds

n 10 milliseconds after a

nable discrete signal.

The store shall provide a set of power connections in the MMSI signal set. This shall include connections for operational
power, auxiliary power and safety enable power along with associated returns.

The store shall only use either Operating Power or Auxiliary Power from which the store derives operating power for
internal electronics. Current draw on the unused power interface shall be less than 5 milliamps.

The store shall be compatible with simultaneous (within 100 ms) application of Operating Power or Auxiliary Power.

If the operating power interface is not used by the store, the resistance between the unused power connection and the
associated return connection at the MMSI shall be greater than 100 kilohms (at DC).
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If the auxiliary power interface is not used by the store, the resistance between the unused power connection and the
associated return connection at the MMSI shall be greater than 100 kilohms (at DC).

If the safety enable power interface is not used by the store, the resistance between the unused power connection and
the associated return connection at the MMSI shall be greater than 100 kilohms (at DC).

5.2.7.1  Operating Power
The store shall provide connections in the MMSI signal set for an operating power interface from which the store may
derive normal operating power for internal electronics. Application of operating power shall not cause an unsafe condition

in the store.

5.2.7.1.1 Voltage Level

The store shall be compatible with operating power voltages at the MMSI which comply with tLe 28 V DC normal and
abnormal characteristics|and voltage transients for utilization equipment defined in MIL-STD*704.

5.2.7.1.2 Load Curren
The store shall comply ith the load requirements stated herein when the MMSI operating pojver voltage is within the
specified MIL-STD-704 Iange. The store load applied to the operating power ‘connection at thg MMSI shall not exceed
the maximum load current level of Figure 6.

5.2.7.1.3 Load Isolatign

The store shall provide g minimum isolation of 100 kilohms (at DE) between the MMSI operating [power and safety enable
power connections. The|store may provide continuity between'the associated power return conngctions.

5.2.7.1.4  Overcurrent Compatibility

The store shall not become unsafe if fault currents up to the maximum overcurrent level of Figufe 6 are sourced into the
MMSI operating power cpnnection.

5.2.7.1.5 Off-state Legkage Current

The store shall be compptible with off-state leakage currents supplied to the MMSI of up to 1.0 milliampere DC between
the operating power conmection and\ts return.

5.2.7.1.6  Stabilization|Time

The store shall be compatibte—withviviSt upclatilly powet vuitagca which—arebetow-thetevets—of 5.2.6.1.1 for up to 6.0
milliseconds during power turn-on and turn-off (see Figure 7).

5.2.7.1.7 Power Return

The operating power return connection at the MMSI shall be the reference for the associated operating power connection.
The store shall be compatible with carriage systems which connect the operating power return to structure ground. The
store shall also be compatible with carriage systems which isolate the operating power return from structure ground.

5.2.7.1.8 Power Utilization

Stores shall utilize operating power only for powering those store functions which are not safety critical or which have
sufficient safety interlocks such that store safety is not significantly degraded with the activation of operating power.
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5.2.7.2 Safety Enable

Power

The store shall provide connections in the MMSI for a safety enable power interface from which the store may derive
power for performing safety critical functions, as applicable.

5.2.7.21

Voltage Level

The store shall be compatible with safety enable power voltages at the MMSI which comply with the 28 V DC normal and
abnormal characteristics and voltage transients for utilization equipment defined in MIL-STD-704 with the following
addition: the store shall be compatible with a normal steady state lower voltage limit of 22.0 V DC.

52.7.22

Load Current

The store shall comply
within the range of 22.0
shall not exceed the ma
shall only be drawn by
response to an external

5.2.7.2.3 Load Isolatig
The store shall provide a
power connections (see
5.2.7.2.4  Overcurrent
The store shall not beco
MMSI safety enable pow
5.2.7.25 Off-state Lez
The store shall be comp
the safety enable power

5.2.7.2.6  Stabilization

The store shall be comp

vith the load current requirements stated herein when the MMSI safety
\VV DC to 31.5 V DC. The store load applied to the safety enable powet
imum load current level of Figure 8. Current above a leakage level of 1
ommand.

n

b.2.7.1.3). The store may provide continuity between the associated poy
Compatibility

me unsafe if fault currents up to the_maximum overcurrent level of Figu
Er connection.

kage Current

btible with off-state leakage currents supplied to the MMSI of up to 1.0
connection and its return.

Time

atible with MMSI safety enable power voltages which are below the ley

enable power voltage is
connection at the MMSI
.0 milliampere maximum

the store for a period of 100 milliseconds maximum, while cfitical functions are performed in

minimum isolation of 100 kilohms (at DC) between.the MMSI safety engble power and operating

ber return connections.

re 8 are sourced into the

Mmilliampere DC between

els of 5.2.6.2.1 for up to

6.0 milliseconds during power turA=on and turn-off (see Figure 7).

5.2.7.2.7 Power Retum

The safety enable power return connection at the MMSI shall be the reference for the associated safety enable power
connection. The store shall be compatible with carriage systems which connect the safety enable power return to
structure ground. The store shall also be compatible with carriage systems which isolate the operational power return
from structure ground.

5.2.7.2.8 Power Utilization

Stores shall utilize safety enable power to power those safety critical functions for which insufficient interlocks exist in the
store for assuring that the required level of store safety can be achieved once the associated power interface is activated.
The store shall not execute any safety critical functions (e.g., arm or employ) solely as a result of the activation of safety
enable power. Stores may utilize safety enable power for powering non-safety critical store functions with the
understanding that carriage systems will not energize this power interface until required safety criteria have been
satisfied.
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5.2.7.3 Auxiliary Power

The store shall provide connections in the MMSI signal set for an auxiliary power interface from which the store may
derive operating power for internal electronics. Application of auxiliary power shall not cause an unsafe condition in the
store.

5.2.7.3.1 Voltage Level

The store shall be compatible with auxiliary power voltages at the MMSI which comply with the 270 V DC normal and

abnormal characteristics and voltage transient limits for utilization equipment defined in MIL-STD-704.

5.2.7.3.2

Load Current

The store shall comply
specified MIL-STD-704 r|
maximum load current le

5.2.7.3.3 Load Isolatig

The store shall provide &
power connections.

The store shall provide 2
enable power return con

The store shall provide
power connections.

The store shall provide
operating power return c

5.2.7.3.4 Overcurrent

The store shall not beco
MMSI auxiliary power co
5.2.7.3.5 Off-state Led

The store shall be comp
the auxiliary power conn

Ange. The store load applied to the auxiliary power connection at the M
vel of Figure 9.

n
minimum isolation of 100 kilohms (at DC) between the,MMSI auxiliary

minimum isolation of 100 kilohms (at DC) between the MMSI auxiliary
hections.

a minimum isolation of 100 -kilohms (at DC) between the MMSI au
bnnections.

Compatibility

me unsafe if faultcurrents up to the maximum overcurrent level of Figu
hnection.

kage Curfent

btible Wwith off-state leakage currents supplied to the MMSI of up to 1.0
pction and its return.

ith the load requirements stated herein when the MMSI auxiliary poyer voltage is within the

Sl shall not exceed the

power and safety enable

power return and safety

A minimum isolation of 100 kilohms (at-DC) between the MMSI auxiliary power and operating

kiliary power return and

re 9 are sourced into the

Mmilliampere DC between

5.2.7.3.6  Stabilization

Time

The store shall be compatible with MMSI auxiliary power voltages which are below the levels of 5.2.6.3.1 for up to
6.0 milliseconds during power turn-on and turn-off (see Figure 7).

5.2.7.3.7

Power Return

The auxiliary power return connection at the MMSI shall be the reference for the associated auxiliary power connection.
The store shall be compatible with carriage systems which isolate the auxiliary power return from structure ground.

5.2.7.3.8

Power Utilization

Stores shall utilize auxiliary power only for powering those store functions which are not safety critical or which have
sufficient safety interlocks such that store safety is not significantly degraded with the activation of auxiliary power.
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5.2.8 Store: Structure Ground Interface

The store shall provide a conductive path from the MMSI structure ground to store structure, capable of carrying
overcurrents associated with the power limits specified in 5.1.7.1.4. The structure ground interface shall not be used as a
signal return path or power return path except under fault conditions within the store. The voltage drop between the
MMSI structure ground interface and the store ground shall not exceed 0.2 volts when conducting 8.0 amperes

(continuous).

5.2.9 Store: Platform Class Interface

The carriage system provides an indication of the velocity capability of the platform to each weapon by providing a three
state discrete at the MSCI. The three possible states provided at the MSCI are: open circuit, 28 VDC and 28 VDC return
in accordance with the requirements of 5.1.9.

The store shall provide el platform class connection in the MMSI signal set. Use of the platforn]

on individual store requ
below.

If the platform class intefface is not used by the store, the resistance between the unused platfo

other signals at the MMS
5.2.9.1 Platform Clasg
Platform class #1 is indig
The store shall provide
operating power return c
a. Open circuit voltage
1. Minimum voltagg
2. Maximum voltag
3. Voltage transien
b. Resistance detection
1. A platform class

5.2.9.2 Platform Class

rements. Use of this interface by stores shall, however, comply\with
| shall be greater than 100 kilohms (at DC).

#1: Airborne High Speed Platforms (> 250 knots)

ated by the presence of an open circuit on theplatform class interface fi

he source for this interface. These requirements apply to the platforn
bnnection.

of 4.0V DC

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

s shall not exceed the upper limit defined in MIL-STD-704 for 28 V DC
threshold.

#1 condition shall be detected for any resistance level of 100 kilohms or

#2:'Airborne Low Speed Platforms (< 250 knots)

class is optional, based
the MMSI requirements

m class interface and all

-om the carriage system.
class referenced to the

greater.

Platform class #2 is indicated by the presence of 28 VDC at the platform class interface from the carriage system. The
store shall limit the load current to a range of 5.0 to 100 milliamperes when the steady state voltages (see 5.1.9.2) are
applied to the MMSI platform class interface from the carriage system. The store shall establish connection to platform
class #2 when the following conditions exist at the MMSI:

a. Steady state voltage

1.

Minimum voltage of 20.0 VDC

2. Maximum voltage, in accordance with MIL-STD-704 for 28 V DC
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5.2.9.3 Platform Class #3: Surface Platforms

Platform class #3 is indicated by the presence of a short circuit on the platform class interface from the carriage system.
The store shall provide the source for this interface. These requirements apply to the platform class referenced to the

operating power return connection.

a. Excitation current
1.

2. Maximum curren

Minimum current of 5.0 milliamperes

t of 100 milliamperes

b. Resistance detection threshold.

1. A platform class

5.3 Interface Initializat
5.3.1 Carriage System

The carriage system sha
connected to MSCls. Th

a. knows (prior to powe
b. has a prior establishg
5.3.1.1  Pre-initializatio
The carriage system sha
a. All power interfaces
b. Safety enable discre
NOTE: Digital data inter]
5.3.1.2 Power Applica

For a Class | or Class 1l §

#3 condition shall be detected for any resistance level of 2.0 ohms or)les
on
Initialization Requirements

Il comply with the following default procedure (in the Sequence presen
e carriage system may initialize stores using otherprocedures, provided

r application) the identity of the connected store, and

bd alternate procedure for safely initializing that store.

n Conditions

| provide the following pre-isiitialization conditions at the MSCI:
Ehall be deactivated.

e interface shall pejin the inhibit state.

aces, matedjstatus interfaces, platform class, and high bandwidth interfa
fion

ignal set, the carriage system shall apply operating power to the MSCI.

%

fed) for initializing stores
the carriage system:

ce may be active.

For a Class IA or Class IIA signal set, the carriage system shall apply operating power and auxiliary power to the MSCI.
The carriage system may apply operating power and auxiliary power simultaneously (within 100ms).

The safety enable power

interface shall remain deactivated.
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5.3.1.3 First Communication

The carriage system shall send to the store (over the digital data 1 interface) transmit command(s) for the Store
Description message as defined in MIL-STD-1760, Appendix B. The carriage system shall not require a valid store
response (see MIL-STD-1760, Appendix B) to any of these transmit commands if sent within 150 milliseconds after
operating power application. The carriage system shall not require a “not busy” response (see AS5652) to any of these
transmit commands if sent within 500 milliseconds after operating power application (for class | and II) or auxiliary power
application (for class IA and IlA). The carriage system shall not require full performance interactive communications in
accordance with the system specification for any transmit or receive messages if sent within the time specified in Power-
up Time (see MIL-STD-1760E TABLE B-1V).

5.3.2 Store Initialization Requirements

Stores shall comply with ffhe Tollowing initializafion requirements in the sequence presenied.

Class 1A and class IlA ptores which use auxiliary power exclusively shall not be required. to grovide a store response
associated with applicatipn of operating power only.

5.3.2.1  Pre-initializatign Conditions
Pre-initialization conditions as described in 5.3.1.1 will be provided by the carfiage system to the $tore at the MMSI.
5.3.2.2 Power Application
The store shall be compptible with the application of operating power (auxiliary power for class|IA and Class IIA stores)
for accomplishment of injtialization functions. The store shall notirequire the application of any pther interface power for
completing the initializatipn requirements specified herein.
5.3.2.3 First Responsg¢
From 150 milliseconds dfter operating power (auxiliary power for class IA and Class IIA stores) application onward, the
store shall be capable ¢f responding to valid.commands received over the digital data interface. The required store
response shall be either:
a. A valid status word indicating a busy. condition, or

b. A valid status word ipdicating @ non-busy condition plus the appropriate valid data words.

If a store receives any commands before the 150 ms has transpired, the store shall either resppnd as defined above or
shall not respond at all.

5.3.2.4  First Required Non-busy Response

Within 500 ms of interface operating power (auxiliary power for class IA and Class IIA stores) application, the store shall
be capable of responding to a valid Store Description message transmit command. This response shall be a valid status
word indicating a non-busy condition (see AS5652) plus the appropriate valid data words as defined in MIL-STD-1760,
Appendix B.

5.3.2.5 First Required Full Communication Response
Within the time specified in Power-up Time (see MIL-STD-1760E TABLE B-XIIl) of interface operating power (auxiliary

power for class IA and Class IIA stores) application, the store shall be capable of responding to any valid message in
accordance with the system’s performance specification.
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5.4 Power Interface Interrupts

5.4.1 Store Compatibil

ity

Power interrupts of 200 microseconds or less on the operating power or auxiliary power interface shall have no effect on
store function. Full communication function shall be maintained during such interrupts and no power interrupt notification
shall occur. For power interrupts greater than 200 microseconds, the store may request full or partial initialization.

5.4.2 Carriage System Compatibility

The carriage system shall be compatible with stores which request full or partial store system initialization following an
operating power interrupt in excess of that allowed in 5.4.1.

5421 Full Initializatig

If the store requests full
request. The carriage sy

54.2.2

If no partial initialization
and store, the carriage s

5.4.3 Store Power Intg

In the event that the stor
allowed in 5.4.1, the stq
Appendix C.

5.5 Connector Charac

5.5.1 MSCI Connector

MSCI connectors sh
Size 15, Polarization

a.

b. MSCI connectors sh

5.5.2 MMSI Connecto

n

initialization, then the carriage system shall comply with 5.3.1¢1 throu
stem, however, is not required to request the Store Description méssage

Partial Initializgtion

pbrocedure has been agreed in the interface control decument (ICD) betw
stem shall substitute full initialization.

rrupt Notification

b requires a full or partial initialization folflowing a power interrupt with a
re shall notify the carriage system utilizing the service request with v
eristics

S

all meet the formy; fit; function, and interface requirements of MIL-C-3§
Key Identification'™N connectors.

il be plugs'with pin contacts or pin termini.

S

gh 5.3.1.3 to satisfy the
demanded in 5.3.1.3.

een the carriage system

juration in excess of that
ector word procedure in

999/XX, Series lll, Shell

P-V-V-VWiVivVi

a.
Identification N.

b. MMSI connectors shall be receptacles with socket contacts or socket termini.

MMSI connectors statt—te—maccordance—withvit=DTE=389997 XX —Seres 1t —Stet—Size 15, Polarization Key
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5.5.3 Contacts

Contacts/termini and seal plugs/dummy contacts for MSCI and MMSI connectors shall meet the form, fit, function, and
interface characteristics of those listed in Table 1 and Table 2.

TABLE 1 - CONNECTOR CONTACTS/TERMINI AND SEAL PLUGS

SAE AS39029

Size Slash Sheet Abbreviated Title Seal Plugs/Dummy Contacts
22 /56 Contact, socket MS27488-22 BLACK

22 /58 Contact, pin MS27488-22 BLACK

20 /56 Contact, socket MS27488-20 RED

20 /58 Contact, pin MS27488-20 RED

12 /102 Contact, coaxial, pin SAE AS85049/80-12 YELLOW
12 /103 Contact, coaxial, socket SAE AS85049/80-12 YELLOW

5.5.4 Connector Inserf Arrangement

The MMSI insert arranggment is illustrated on Figure 12.

FIGURE 12 - CONNECTOR INSERT ARRANGEMENT (SIZE 15)
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TABLE 2 - CONNECTOR CONTACT FUNCTIONAL ASSIGNMENT

Contact Location Size Nomenclature
S 22 Up Fibre Channel_H*
R 22 Up Fibre Channel_L*
P 22 Up Fibre Channel_S*
C 22 Down Fibre Channel_H*
D 22 Down Fibre Channel_L*
E 22 Down Fibre Channel_S*
N 22 Auxiliary Power **
M 22 Auxiliary Power Return **
\% 20 Operating Power Return
U 20 Operating Power
W 20 Structure Ground
K 22 Safety Enable Power
L 22 Safety Enable Return
F 22 Safety Enable Discrete
B 22 Carriage Mated
T 22 Store Mated
J 22 Digital Data 1-H
H 22 Digital Data"1 \L
G 22 Digital Data 1_S
A 22 Platform.Class
X 12 (Coax) HighBandwidth*
* Not applicable to class Il interface
** Applicable only to Class IA and Class IIA Interfaces
NOTE: Agpendix B provides a cross reference between the signal set defined aboje and
the Joint Miniature Munitions Interface (JMMJ).

5.5.5 Plugged Cavities

MSCI connectors may use plugged cavities in_lieu of pin termini for any unused interface. MMSI connectors may use
plugged cavities in lieu|of socket contacts fer*any unused interface. Any plugged cavity must not interfere with a
functional contact in the mating connector,

5.5.6 Connector Locatjon and Orientation
The connector location and orientation are considered elements of the mechanical interface, ajd are not defined in this

electrical interface stanglard.</Applicable mechanical interface standards and specifications [for items on which this
interface is employed mgyhave requirements in this area.

6. NOTES
(This section contains information of a general or explanatory nature which may be helpful, but is not mandatory.)
6.1 Intended Use

This standard is intended to be used as a requirement in contracts for small weapons and related devices which should
have a common electrical interface.
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6.2 Acquisition Requirements

Acquisition documents should specify the following:
a. Title, number, and date of this standard.

6.3 Subject Term (Key Word) Listing

Carriage system, electrical interfaces, resistance detection, Type A signal path, Type B signal path

PREPARED BY SAE SUBCOMMITTEE AS-1B, AIRCRAFT-STORE INTEGRATION OF
COMMITTEE AS-1, AIRCRAFT SYSTEMS & SYSTEMS INTEGRATION
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APPENDIX A - ADDITIONAL HIGH BANDWIDTH TYPE A SIGNAL PATH REQUIREMENTS
FOR MIL-STD-1760 MINIATURE STORE CARRIAGE SYSTEMS

A1 SCOPE

This appendix specifies the characteristics for high bandwidth Type A signal paths in miniature store carriage systems
which interface to a host aircraft platform through a MIL-STD-1760 mission store interface (MSI). The stated
requirements apply to signal paths between the MSI and the MSCI. Requirements for other system configurations may
be added later to this document as additional system architectures associated with the carriage and employment of
miniature stores evolve. This appendix is a mandatory part of this standard. The information contained herein is intended
for compliance.

A2 DEFINITIONS

A.2.1 Definitions
The following definitions pre applicable to Appendix A of this standard.
A.2.2 Random Noise

Randomly occurring noige that is distributed over a large bandwidth (sometimesyknown as white|or pink noise). Random
noise which is keyed on and off from time to time (sometimes known as burst.noise) is included.

A2.21 Periodic Noige

Noise made up of discrefe frequency components. Periodic noise, includes the effects of crosstdlk from aircraft and store
signal sources.

A222 Impulse Noige
Spurious spikes, which may occur randomly or at fixedvintervals.
A2.23 Stimulated Noise

Additional noise that is induced by the preSence of an input signal.
A224 Common Mqde Noise

The potential difference between the signal return (shield) connection of the HB interface and local structure ground.

A3 HIGH BANDWIOTHHINTERFACES

The miniature store carriage system shall provide HB interfaces (as required) at the MIL-STD-1760 primary signal set MSI
and a HB interface at each MSCI for bi-directional simplex transfer of Type A signals between the miniature mission store
and the host platform. At the carriage store MSI, the carriage store HB interfaces shall comply with the mission store
requirements of MIL-STD-1760 except as stated herein.

A.3.1 Signal Transfer Capability

The employment of the MIL-STD-1760 MSI High Bandwidth interfaces will depend on the system specification. For the
(optional) routing of video signals, the MIL-STD-1760 HB3 interface shall be used. For the (optional) routing of time
correlation signals, the MIL-STD-1760 HB1 interface shall be used. The miniature store carriage system shall implement
a signal routing network between each employed MIL-STD-1760 HB interface at the MSI and each MSCI HB interface.
The number and type of simultaneous connections supported by the signal routing network depend on the system
specification
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A.3.2 Type A Signal

A.3.2.1 Return Loss

Path Characteristics

The input return loss of each signal path shall not be less than 20 dB over the frequency band 20 Hz to 20 MHz when the
input is terminated with the nominal impedance.

A3.2.2

Transient Response

The carriage system network transient response shall be such that when each of the signals on Figures A1A, A2A, A3A,
and A4A is applied to the input, the output shall meet the requirements on Figures A1B, A2B, and A4A. For the output
response envelope on Figure A1B, V'1_0 is as defined on Figure A3A. For the response envelope on Figure A2B, V'1,3 is as

defined on Figure A4A.

A.3.2.3 Insertion Ga

The signal path insertio
(V'1_3N). V and V', ; are

A3.24 Representat

!

n

gain between the input and output shall be 0 dB +0.5/-1.0 dB,"whers
efined on Figures A4A and A4B respectively.

ve Pulse Delay

The representative puls¢ delay of any signal path shall not exceed 1.0 icrosecond and sha

135 nanoseconds from

representative pulse del
and the voltage V'; 3/2 be
A3.25 Equalization
The gain misequalizatior
shall be the gain at 20 K
the zero-dB gain referen
A.3.2.6 Dynamic Ra
When a 1 kHz, 3.5 V,;, 4
the MIL-STD-1760 MSI

1 kHz, 3.5 V,, sine wave]
at the MSCI output shall

A.3.2.7 Signal Path

its nominal value. Definition: when the signal’on Figure A4A is a
by is the time difference between the voltagedV/2 being reached on thq
ing reached on the output signal rising edge-where V', 5is defined on Fig

of any signal path shall not exceed the limits shown on Figure A5. Th
Hz. The maximum gain between 20 MHz and 200 MHz shall not exce
Ce.

nge

ine wave is added to a DC voltage of £0.25 V and then applied at the
butput of thersignal path shall not be compressed or clipped by more
is added(toja DC voltage of £0.75 V and then applied to the MIL-STD-1
hot be compressed or clipped by more than 6 percent.

DC-Offset

e insertion gain = 20 log

| not vary by more than
pplied to the input, the
input signal rising edge
ure A4A.

b zero dB gain reference
ed +3 dB with respect to

MSCI input, the signal at
han 6 percent. When a
760 MSI input, the signal

The maximum DC voltage at the output of each signal path shall not exceed £250 mV with the input terminated with the

nominal impedance.
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V(t) —‘V‘CO@Z—[T]—fOT——T—f—“—*:r—
v(t) = 0 volts elsewhere

where T = 25 nanoseconds, V =+ 1.0 volt

FIGURE A1A - COSINE-SQUARED T SIGNAL

A V(t)
Peak value shall occur between | =====|]====="- 73%V'; , minimum
-25ns and +25 ns and shall not /
be below this line.
Waveform shall not be above
Waveform shall not be above + this line for times between
this line between -100 ns & -25 ns. 4~ 25 ns & 100 ns.
/ .................. = 18%V'1-0 \/
- 10%V',,
a1 = 5%V‘1.0 )
Py 5%V' o[ b
\ -10%V' /
| -18%V'; \ Waveform shall not be below this
line between -100 ns and [+100 ns
| | 1 | | |

-100.ns -50 ns -25ns 0 +25ns +50 ns 100 ns

the stimulus and response waveforms.
NOTE 2: For sampled systems, the response envelope shall apply
for any alignment of the input signal with respect to the sample clock.

FIGURE A1A - ALLOWED RESPONSE ENVELOPE FOR COSINE-SQUARED T SIGNAL

FIGURE A1 - COSINE-SQUARED T SIGNAL REQUIREMENTS
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A v(t)

T T t
0

v(t) = V cos? [4i-|t- - for-2T <t < 2T
v(t) = 0 volts elsewhere

where 2T = 50 nanoseconds, V =4 1.3 volt

FIGURE A2A - COSINE-SQUARED 2T\SIGNAL

A V()
___________ 0, "
Feak value shall occur between -50 ns 12%V's5
gnd +50 ns and shall not be below
0, 0, n
48% orabove 112% of V'3 | _ o | ___ . 88%V",
Waveform shall not be above this 1~ Waveform shall not be abovq this
line between -400 ns &-50\ns. T line between +50 ns & +400 fs.

THI2%V', 3 /
r +6%V'1'3 ...........

// 1 5V . /V
7 7
v .

Waveform shall not be elow this
line between -400 ns & $00 ns.

| | | | | | |

-400 ns -200 ns -100ns -50ns O 50ns 100 ns

1
200 ns 400 ns
NOTE: The time origin (0 ns) of the envelope is arbitrary with respect to both the stimulus and response waveforms

FIGURE A2A - ALLOWED RESPONSE ENVELOPE FOR COSINE-SQUARED 2T SIGNAL

FIGURE A2 - COSINE-SQUARED 2T SIGNAL REQUIREMENTS
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