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FOREWORD

This document is an SAE Aerospace Standard (AS) for validating mission store
compliance with the interface requirements of MIL-STD-1760A. This document was
prepared by the SAE AS-1B, MIL-STD-1760 Validation Requirements Task Group to
provide industry guidelines to the U.S. Government’s MIL-STD-1760A Notice #2.
This document was prepared to minimize unnecessary or undesirable variations in
mission store validation against MIL-STD-1760.

Please send any comments to:

Curtis A. Hamilton
ManTech Services

777 Great Mills Road
Lexington Park, MD 20653
Phone: (301) 862-3372
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1. SCOPE:

This document establishes techniques for validating that a mission store
complies with the interface requirements delineated in MIL-STD-1760.

1.1 Purpose:

The purpose of this document is to provide methods for validating that an
mission store’s electrical interface complies with the mission store
interface (MSI) requirements of MIL-STD-1760. This document provides a
modular, independent set of methods for each of the requirements in
MIL-STD-1760 that applies to mission stores. The methods herein apply to the
auxiliary (AUX) interface as well as the primary interface of MIL-STD-1760.

1.2 Application:

The methods herein apply to initial validation of a store design to the
requirements of MIL-STD-1760 and are expected to be conducted as part of
store design validation (as opposed to qualification test, quality
conformance test, flight line test, etc.). The methods contained in this
document are sufficient to cover the Class I interface. Mission stores with
Class II MSIs will use the appropriate subset of these Class I methods.

1.3 Tailoring:

The methods contained herein are general methods for conducting mission store
validation and, as such, do not provide detailed procedures for these
methods. It is intended that detailed procedures for validation of a
specific mission store will be covered by tailored test plans and procedures
prepared specifically for that store. These tailored test procedures would,
for example, address those peculiar commands required to step through
sufficient operations and states to demonstrate compliance with the
particular aircraft/store electrical interconnection system (AEIS)
requirement under test.

1.4 Limitations:

The methods contained herein are based on MIL-STD-1760A through Notice 2. A
future revision of this standard will address MIL- STD-1760B test techniques.
In addition, this standard addresses testing compliance of a store to
MIL-STD-1760 based on the assumption that all tests are conducted at the
store’s MSI connector and measurements of store performance occur only at
this MSI connector.

1.5 Identification System:
The test methods contained in this document are designated by an alphanumeric
identification scheme. Each method is identified by a three alphabetical

character combination followed by a three digit number. The meaning of the
first three individual letters is:
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1.5 (Continued):

HBW: High Bandwidth Interface

MUX: Digital Multiplex Data Interface
LBW: Low Bandwidth Interface

REL: Release Consent Interface

INL: Interlock Interface

ADR: Address Interface

GND: Structure Ground

DCP: 28 V DC Power Interface

ACP: 115 V/200 V AC Power Interface
HVP: 270 V DC Power Interface

FOC: Fiber Optic Interface

INT: Initialization

CON: MSI Connector

COM: Communication Rules

MSG: Messages on the Digital Multiplex Data Interface

0O 38 —~XG.-tTTO-HhDOAOTN

The three numbers following the letter code is a sequentially assigned number
such that numbers 101 through 199 are for aircraft station interface (ASI)
requirements and 201 through 299 are for mission store interface (MSI)
requirements. When applicable, the letter following this three digit number
is the test method revision letter. For example, HBW201 represents the
original version of the first test requirement for the mission store high
bandwidth interface while HBW201A represents the first revision of that
requirement.

2. REFERENCES:

The following publications form a part of this specification to the extent
specified herein. The latest issue of SAE publications shall apply. The
applicable issue of other publications shall be the issue in effect on the
date of the purchase order. In the event of conflict between the text of this
document and references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.

2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AS4113 Validation Test Plans for the Digital Time Division Commands/Response
Multiplex Data Bus Bus Controllers
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2.2 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins
Avenue, Philadelphia, PA 19111-5094.

MIL-B-5087
MIL-E-6051
MIL-A-8591
MIL-C-38999
MIL-C-39029
MIL-C-45662
MIL-STD-461
MIL-STD-462
MIL-STD-704
MIL-STD-1498
MIL-STD-1553
MIL-STD-1560
MIL-STD-1760
STANAG 3350 AVS

MIL-HDBK-1553
MIL-HDBK-235

ASD-TR-87-5028

2.3 EIA Publications:
Available from E1

Bonding, Electrical and Lightning Protection for Aerospace
Systems

Electromagnetic Compatibility Requirements, Systems

Airborne Stores, Associated Suspension Lugs, and Aircraft -
Store Interface (Carriage Phase); General Design Criteria
for

Connectors Electrical, Circular, Miniature, High Density,
Quick Disconnect

Contacts, Electric

Calibration System Requirements

Electromagnetic Interference Characteristics, Requirements
for Equipment

Electromagnetic Interference Characteristics, Measurement of
Electric Power, Aircraft, Characteristics and Utilization of

Digital Time Division Command/Response Multiplex Data Bus
Insert Arrangements for MIL-C-38999 and MIL-C-27599
Electrical Circular Connectors

Aircraft/Store Electrical Interconnection System
Monochrome Video Standard for Aircraft System Applications
Multiplex Application Handbook

Design Principals and Practices for Implementation of MIL-
STD-1760 in Aircraft and Stores - June, 1987

ectronics Industries Association, 2001 Eye Street NW,

Washington, DC 20006.

EIA-STD-RS-170
EIA-STD-RS-343-A

Electrical Performance Standards - Monochrome Television
Studio Facilities

Electrical Performance Standards for High Resolution
Monochrome Closed Circuit Television Camera

2.4 Abbreviations and Acronyms:

AC Alternati
ACP Alternati
ADR Address

ng Current
ng Current Power

AEIS Aircraft/Store Electrical Interconnection System
AS Aerospace Standard

ASD Avionics

Full document details: SAE AS4270A
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2.4 (Continued):
ASI Aircraft Station Interface
AUX Auxiliary
BC Bus Controller
COM Communication
CON Connector
CSSI Carriage Store Station Interface
dB Decibel
dBm Decibels above 1 mW
DC Direct Current
DCP Direct Current Power
DoDISS Department of Defense Index of Specifications
EIA Electronic Industries Association
FOC Fiber Optic Channel
GHz Gigahertz
GND Ground
HBW High Bandwidth
HDBK Handbook
HVP High Voltage Power
Hz Hertz
ICD Interface Control Document
INL Interlock
INT Initialization
kHz Kilohertz
LB Low Bandwidth
LBW Low Bandwidth
mA Milliamps
MHz Megahertz
MIL Military
ms Milliseconds
MSG Message
MSI Mission Store Interface
MUX Multiplex
N/A Not Applicable
p-p Peak-to-Peak
REL Release
RT Remote Terminal
RMS Root Mean Squared
Documents
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2.4 (Continued):

SAE Society of Automotive Engineers
STANAG Standardization Agreement
STD Standard

TDP Technical Data Package
TR Test Requirement
TRMS True Root Mean Squared

UuT Unit Under Test

v Volts
VSWR Voltage Standing Wave Ratio

3. DEFINITIONS:
3.1 AEIS Terms:

Terminology peculiar to the AEIS is defined in MIL-STD-1760.
3.2 Unit Under Test (UUT):

The UUT is defined as the "inert production configuration" of the mission
store undergoing validation tests. The test point for all electrical tests
is the MSI.

3.3 Validation:

Validation (of the mission store) is defined as the process whereby the final
design of a specific mission store is evaluated to determine its compliance
with the requirements imposed on mission stores by MIL-STD-1760. This
compliance evaluation is accomplished using a combination of techniques
including tests, analysis, and inspections. This validation is conducted to
determine that the design complies with MIL-STD-1760 under nominal ambient
conditions. While this validation may be part of a store’s qualification
test (if specified in the store’s system specification), it is not
necessarily intended to be conducted under all store environmental and
operational conditions and, as such, does not specifically "qualify" the
aircraft to its system specification/interface control document (ICD)
requirements.
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4, GENERAL REQUIREMENTS:
4.1 Introduction:

As part of a store’s qualification to its system specification requirements,
the mission store design shall be validated against the requirements of
MIL-STD-1760. The extent and conditions of this validation will be defined
in the store’s system specification. The specific validation effort for a
given store will be defined in a test plan prepared for that store. The
methods defined in this standard provide guidance for the preparation of the
test plans by delineating the pertinent requirements in MIL-STD-1760 and
validation methods. For those requirements that can be validated by test or
analysis, this standard also provides test methods. Section 5, presents
validation details associated with each requirement in MIL-STD-1760.

4.2 Validation Techniques:

Validation of a design to the requirements of MIL-STD-1760 can be
accomplished through the use of a number of techniques. A general listing of
these techniques includes:

a. Test
b. Analysis
c. Inspection

4.2.1 Test: Tests are those methodologies that measure characteristics or
performance under specified conditions. Tests also include techniques that
"demonstrate" operation of circuitry or system performance.

4.2.2 Analysis: Analyses are those methodologies that verify design compliance
with the designated requirements of MIL-STD-1760 without performance of
validation test or inspection. These methodologies will primarily be based
on technical evaluation of store design documentation such as drawings,
parts lists, software listings, etc.

4.2.3 Inspection: Inspections are visual examinations and other nondestructive
investigations of hardware and materials to determine compliance with the
physical requirements of MIL-STD-1760.

4.3 Tailoring:

The specific operation of a store (as observed at the MSI) is, to a large
extent, unique for each store. Therefore, the test methods presented in this
document are written in general terms and described at a "top Level" to avoid
addressing store unique operating details that would be required if detailed
test methods were presented. As a result, the procedures for validating a
specific mission store will need to be defined by a custom "Test Plan"
tailored specifically for that mission store. This custom test plan would
address specific test setups, test equipment and those operating procedures
required to exercise the store under test.
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4.4 Test Conditions:

Except as specified in the detailed mission store test plan, validation tests
are expected to be conducted under the following ambient conditions:

[ BN =Sre i« -t

Temperature: Room ambient
Altitude: Normal ground
Vibration: None

Humidity:
Power supply:

DC: 27.5 + 2.0 VDC

4.5 Measuring Equipment:

Room ambient up to 90% relative humidity (noncondensing)
AC: 115 + 3.0 V AC RMS, 400 + 7 Hz

This section addresses the test equipment used in the test methods contained
in this document.

4.5.1 Equipment Type:

The detailed test plan prepared for a specific AEIS will

identify the specific equipment (by manufacturer and part number or by

characteristics) that is to be used in each of the tests.

The following is

a list of generic equipment types required for testing a mission store:

a. HBW Interfaces:

Signal generators

Network analyzer (VSWR, group delay, attenuation)

Impedance analyzer
Oscilloscope/waveform digitizer
Plotter/printer

Spectrum analyzer

b. Digital MUX Data Interface:

MIL-STD-1553 data bus tester
Impedance analyzer
Oscilloscope/waveform digitizer
Plotter/printer

TRMS differential voltmeter

c. LB Interface:

Full document details: SAE AS4270A

Impedance analyzer
Oscilloscope/waveform digitizer
Plotter/printer

Signal generator
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4.5.1 (Continued):
d. Discrete Interfaces (REL Consent, INL, ADR, and Structure GND):

(1) Volt-ammeter

(2) Oscilloscope

(3) DCP supply

(4) Variable spike/surge source
(5) Bridge-type ohmmeter

e. 28 V DCP Interface:

(1) Volt-ammeter
(2) Oscilloscope
(3) DCP supply

f. 115 V/200 V AC Power Interface:

(1) Volt-ammeter

(2) Oscilloscope

(3) AC (400 Hz) power supply
(4) Power factor meter

g. 270 V DC Power Interface:
(1) TBD

h. Fiber Optic Interface:
(1) TBD

4.5.2 Equipment Accuracy: The accuracy of instruments and test equipment used to
control or monitor the test parameters shall be verified and shall satisfy
the requirements of MIL-C-45662 to the satisfaction of the procuring
activity. A1l instruments and test equipment used in conducting the tests
specified herein shall:

a. Conform to laboratory standards whose calibration is traceable to the
prime standards at the National Bureau of Standards.

b. Have an accuracy of at least 1/4 tolerance on the requirement to be
measured. For example, if a variable has a tolerance of +10%, the test
equipment shall have a measurement tolerance of 2.5% or better. In the
event of conflict between this accuracy and requirement for accuracy in
any one of the test methods of this document, the latter should govern.

c¢. Measurements made to satisfy open ended maximum or minimum requirements
shall be accurate within 5% of the requirements to be satisfied.
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4.6 Operation of Mission Store Under Test:

The detailed test plan shall include those store peculiar operational
requirements necessary to sequence the store through the applicable store
states and modes. These store peculiar requirements include such items as:
timelines, commands to the store, status and responses from the store, and
high and Tow bandwidth signal sources or loads. Actual or simulated signal
inputs (and loads) required to activate, utilize, or operate all store
functions may be used during testing.

4.7 Test Data:

Test data shall include complete identification of all test equipment and
accessories. The data shall include the actual test setup, test sequence
used, and ambient conditions. The test record shall contain a signature and
date for certification of the test data by the test engineer.

5. DETAILED REQUIREMENTS:
5.1 Introduction:

Detailed validation methods are given in Appendix A of this document. The
paragraphs below present information relative to each of the mission store
interfaces.

5.2 High Bandwidth:

5.2.1 General Requirement: The high bandwidth (HBW) interfaces of the mission
store will be validated against the requirements of MIL-STD-1760 through a
combination of test, analysis, and inspection methods. The HBW validation
matrix is presented in Table 1.

5.2.2 Special Considerations: The following special considerations apply to the
three different validation techniques.

5.2.2.1 Test Techniques: The primary consideration during test of the mission
store’s compliance to the HBW interface requirements concerns the effect
of the MSI mating connector on the test results. Some of the critical
electrical characteristics (such as VSWR) of the interface can be
significantly affected by the MSI connector performance. Likewise, the
test results can be significantly affected by calibration methods
associated with the test setup. An example case is measuring the input
VSWR of the mission store at the MSI. Typical methods for calibrating a
network analyzer create an "opportunity" to cancel the effects of the MSI
mating connector on the VSWR measurement by considering the MSI mating
connector as part of the test cable. However, the introductory paragraph
to high bandwidth electrical characteristics specified in MIL-STD-1760
includes the effects of the MSI mating connector. Therefore, care should
be taken during test setup calibration to avoid cancelling the effect of
this connector on the test results.
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TABLE 1 - High Bandwidth Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE 1 2 3 REF
5.2.1.1 HIGH BANDWIDTH INTERFACE X - X HBW201
5.2.1.1.1 TRANSFER REQUIREMENTS N/A N/A N/A -
5.2.1.1.2 ELECTRICAL CHARACTERISTICS N/A N/A N/A -
5.2.1.1.2.1 SIGNAL CHARACTERISTICS X - - HBW202
X - - HBW203
- X - HBW204
X - - HBW205
X - - HBW206
5.2.1.1.2.2 SIGNAL ASSIGNMENT - X - HBW207
5.2.1.1.2.3 CHARACTERISTIC IMPEDANCE N/A N/A N/A -
5.2.1.1.2.4 VSWR X X - HBW208
5.2.1.1.2.5 ATTENUATION AND FLATNESS - X - HBW209
- X - HBW210
5.2.1.1.2.6 PROPAGATION DELAY - X - HBW211
5.2.1.1.2.7 SIGNAL DISPERSION - X - HBW212
5.2.1.1.2.8 HARMONIC DISTORTION - X - HBW213
5.2.1.1.2.9 UNTERMINATED HB INTERFACE - X - HBW214
5.2.1.1.2.10  GROUND REFERENCE - X - HBW215
NOTE: Validation Techniques:
1. Test
2. Analysis
3. Inspection
Documents
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5.2.2.2 Analysis Techniques: A number of the mission store’s high bandwidth
characteristic requirements in MIL-STD-1760 are defined as
"compatibility" requirements. That is, the mission store is required to
be compatible with aircraft networks that provide certain specified
performance characteristics. Validating compliance with these
compatibility requirements could be achieved with a very specific and
tailored "performance-based" system level test of the store’s high
bandwidth circuitry. However, a technical analysis of system performance
would generally be more exhaustive in "proving" compatibility. It is
recognized that this analysis could, in many instances, be supplemented
by special performance tests. The analyses conducted as part of this
validation shall be documented and submitted as part of the validation
documentation.

5.2.2.3 Inspection Techniques: The inspection requirement associated with the
mission store high bandwidth (HB) interfaces deals with unused high
bandwidth ports. If a specific mission store does not use one or more of
the high bandwidth ports, it is permitted to "plug" the connector’s
contact cavity associated with the unused port(s). If the store includes
unused high bandwidth ports, the MSI connector can be inspected for a
plugged cavity and if the cavity is plugged, the mission store can be
considered as complying with all remaining HB interface requirements for
that port.

5.2.2.4 Revisions: STANAG 3350 AVS contains several revisions and additions that
may impact the validation criteria.

5.3 Digital Multiplex (MUX) Data:

5.3.1 General Requirement: The digital MUX data interface of the mission store
will be validated against the requirements of MIL-STD-1760 through a
combination of test, analysis, and inspection methods. The digital MUX
data validation matrix is presented in Table 2.

5.3.2 Special Considerations: The following special considerations apply to the
three different validation techniques.

5.3.2.1 Test Techniques: The primary consideration during test of the mission
store’s compliance to the digital MUX data interface requirements
concerns the effect of the mating test cable (between the test equipment
and the store) on the test results. Some of the critical electrical
characteristic (such as input impedance) measurements can be
significantly affected by the test cable characteristics. The test cable
should use quality components and be as short in length as practical to
minimize test cable effects on the test results.
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TABLE 2 - Digital Multiplex Data Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE 1 2 3 REFERENCE
5.2.1.2 DIGITAL MULTIPLEX DATA X - X MUX201
5.2.1.2.1 FUNCTIONAL CHARACTERISTICS X - - MUX202
- X - MUX203
- X - COM202'
5.2.1.2.2 ELECTRICAL CHARACTERISTICS N/A N/A N/A -
5.2.1.2.2.1 QUTPUT CHARACTERISTICS X - - MUX204
X - - MUX205
X - - MUX206
5.2.1.2.2.2 INPUT CHARACTERISTICS X - - MUX207
X - - MUX208
5.2.1.2.2.3 SHIELD GROUNDING X - - MUX209

NOTE: Validation Techniques
1. Test
2. Analysis
3. Inspection

' Subaddress assignment for communication to nuclear stores changed by MIL-STD-1760, Notice 2.

5.3.2.1 (Continued):

Two additional considerations during mission store validation tests deals
with the test sequence. First, some of the tests of the digital MUX data
interface of the mission store could require that the store be activated
for relatively long durations compared to the store’s normal operational
time line. If the store was designed for short duration operation, the
store’s thermal characteristics may require special test sequencing to
prevent the store from malfunctioning (e.g., overheating). The second
consideration is that the mission store test plan can combine some of
these digital MUX data interface tests with the initialization and
communication protocol tests of 5.13 and 5.15, herein, in order to
shorten test time.

5.3.2.2 Analysis Techniques: A number of the mission store’s digital MUX data
interface characteristic requirements in MIL-STD-1760 are defined as
aspects associated with complying with MIL-STD-1553 remote terminal
requirements. For example, paragraph 5.2.1.2.2.2, MIL-STD-1760, requires
the mission store to comply with certain remote terminal input
requirements defined in MIL-STD-1553. It is expected that validating
this compliance will be by analysis based on the probable condition that
the RT installed in the mission store has already been "qualified" to
MIL-STD-1553. That is, the entire series of MIL-STD-1553 RT validation
tests will not likely be rerun on the store’s RT. Instead, an analysis
would be conducted that verifies that the installed store RT is a 1553-
compliant RT.
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5.3.2.3 Inspection Techniques: The inspection requirement associated with the
mission store digital MUX interface deals with unused MUX ports. If a
specific mission store does not use the digital MUX data ports, it is
permitted to "plug" the connector’s contact cavity associated with those
unused ports. If the store includes unused MUX ports, the MSI connector
can be inspected for plugged cavities and if the cavities are plugged,
the mission store can be considered as complying with all remaining
digital MUX data interface requirements for those ports.

5.3.2.4 Revisions: MIL-STD-1553 contains several revisions and notices that may
impact the validation criteria.

5.4 Low Bandwidth:
5.4.1 General Requirement: The low bandwidth (LBW) interface of the mission
store will be validated against the requirements of MIL-STD-1760 through a

combination of test, analysis, and inspection methods. The LBW validation
matrix is presented in Table 3.

TABLE 3 - Low Bandwidth Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE 1 2 3 REFERENCE
5.2.1.3 LOW BANDWIDTH INTERFACE X - X LBW201
5.2.1.3.1 TRANSFER REQUIREMENT N/A N/A N/A -
5.2.1.3.2 ELECTRICAL N/A N/A N/A -
CHARACTERISTICS
5.2.1.3.2.1 SIGNAL CHARACTERISTICS X - - LBW202
X - - LBW203
X - - LBW204
- X - LBW205
5.2.1.3.2.2 LOAD IMPEDANCE N/A N/A N/A -
5.2.1.3.2.3 INPUT IMPEDANCE X - - LBW206
5.2.1.3.2.4 SHIELD GROUNDING X - - LBW207
NOTE: Validation Technigues:
1. Test
2. Analysis

3. Inspection

5.4.2 Special Considerations: The following special considerations apply to the
three different validation techniques.

5.4.2.1 Test Techniques: The primary consideration during test of the mission
store’s compliance to the LBW interface requirements concerns the test
sequence. Some of the tests of the mission store’s LBW interface could
require activation for relatively long durations compared to the store’s
normal operational time line. If the store was designed for short
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5.4.2.1

5.4.2.2

5.4.2.3

(Continued):

duration operation, the store’s thermal characteristics may require
special test sequencing to prevent the store from malfunctioning (e.g.,
overheating).

Analysis Techniques: The analysis effort associated with the Tow
bandwidth (LB) interface is essentially limited to confirming that if the
mission store uses the LB interface, it is only used for one of the
"legal" applications; i.e., tones or voice grade audio. This compliance
can be determined by analysis of the store’s ICD or system specification,
as applicable.

Inspection Techniques: The inspection requirement associated with the
mission store LB interface deals with an unused LB port. If a specific
mission store does not use the LB port, it is permitted to "plug" the
connector’s contact cavity associated with the unused port. If the store
includes an unused port, the MSI connector can be inspected. And, if the
cavity is plugged, the mission store can be considered as complying with
all remaining LB interface requirements.

5.5 Release (REL) Consent:

5.5.1

General Requirement: The REL consent interface of the mission store will
be validated against the requirements of MIL-STD-1760 through a combination
of test, analysis, and inspection methods. The REL consent validation
matrix is presented in Table 4.

TABLE 4 - Release Consent Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE 1 2 3 REFERENCE
5.2.1.4 RELEASE CONSENT INTERFACE X - X REL201
5.2.1.4.1 TRANSFER REQUIREMENT - X - REL202
5.2.1.4.2 ELECTRICAL CHARACTERISTICS N/A N/A N/A -
5.2.1.4.2.1 VOLTAGE LEVEL X - - REL203
X - - RELZ04
5.2.1.4.2.2 CURRENT LEVEL X - - REL205
5.2.1.4.2.3 STABILIZATION TIME - X - REL206
5.2.1.4.2.4 ENABLE RESPONSE X - - REL207
5.2.1.4.2.5 INHIBIT RESPONSE X - - REL208
5.2.1.4.2.6 GROUND REFERENCE - X - REL209
NOTE: Validation Techniques:
1. Test
2. Analysis
3. Inspection
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5.5.2 Special Considerations: The following special considerations apply to the
three different validation techniques.

5.5.2.1 Test Techniques: The primary consideration during test of the mission
store’s compliance to the REL consent interface requirements concerns the
ability to determine whether or not the store has acted or not acted upon
the commanded REL consent. Since REL consent is a "protocol" interlock
for safety critical commands transferred to the store over the digital
MUX data bus, determining (i.e., detecting by measurement equipment) if
and when the store accepts the enable or inhibit states for the REL
consent is store dependent.

There are two basic approaches to this measurement problem. The first
approach applies to those mission stores that include a data bus message
that contains the store’s detected status of the REL consent line. This
status data may be presented in a store peculiar status message that
would be defined in the store’s ICD. For these stores that provide this
status information, the REL consent tests will be simplified by allowing
the tester to inspect the information in this store status message.

The second approach applies to those stores that do not provide this
status data. Testing these stores would require determining (for
example, by reading the ICD) which store state changes require the
presence of REL consent before a state change command over the data bus
is acted on. Once this is determined, a sequence of messages associated
with this state change command can be issued with and without the REL
consent in the "enable" state. The response of the store to these
commands would indicate by implication whether the store has accepted the
REL consent enable or inhibit mode.

5.5.2.2 Analysis Techniques: The analysis effort associated with the REL consent
interface is essentially limited to confirming that the mission store
uses the interface for only those applications identified in the
standard. This compliance can be determined by analysis of the store’s
ICD or system specification, as applicable. In addition, circuit
analysis may be appropriate to determine that the store is compatible
with the signal transition time limits defined in MIL-STD-1760, paragraph
5.2.1.4.2.3.

5.5.2.3 Inspection Techniques: The inspection requirement associated with the
mission store REL consent interface deals with an unused REL consent
interface. If a specific mission store does not use the REL consent
interface, it is permitted to "plug" the connector’s contact cavity
associated with the unused port. If the store does not require this
interface, the MSI connector can be inspected for a plugged cavity and if
the cavity is plugged, the mission store can be considered as complying
with all remaining REL consent interface requirements.

5.5.2.4 Revisions: MIL-STD-1760 contains several revisions and notices that may
impact the validation criteria.
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5.6 Interlock (INL):

5.6.1 General Requirement: The INL interface of the mission store will be
validated against the requirements of MIL-STD-1760 through a combination of
test, analysis, and inspection methods. The INL validation matrix is
presented in Table 5.

TABLE 5 - Interlock Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE 1 2 3 REFERENCE
5.2.1.5 INTERLOCK INTERFACE N/A N/A N/A -
5.2.1.5.1 TRANSFER REQUIREMENT N/A N/A N/A -
5.2.1.5.2 ELECTRICAL CHARACTERISTICS X - - INL201
X - - INL202

NOTE: Validation Techniques:

1. Test

2. Analysis

3. Inspection

5.6.2 Special Considerations: The following special considerations apply to the
three different validation techniques.

5.6.2.1 Test Techniques: The measurements required to test the INL interface are
impedance evaluations at specified voltage, current, and frequency
Tevels.

5.6.2.2 Analysis Techniques: The INL interface has no analysis requirements.

5.6.2.3 Inspection Techniques: The INL interface has no inspection requirements.

5.6.2.4 Revisions: MIL-STD-704 contains several revisions and notices that may
impact the validation criteria.

5.7 Address:

5.7.1 General Requirements: The address (ADR) interface of the mission store
will be validated against the requirements of MIL-STD-1760 through a
combination of test, analysis, and inspection methods. The ADR validation
matrix is presented in Table 6.
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TABLE 6 - Address Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE 1 2 3 REFERENCE

5.2.1.6 ADDRESS INTERFACE - X X ADR201
5.2.1.6.1 TRANSFER REQUIREMENT N/A N/A N/A -
5.2.1.6.2 ADDRESS ASSIGNMENT X - - INT202'
5.2.1.6.3 ELECTRICAL CHARACTERISTICS N/A N/A N/A -
5.2.1.6.3.1 ADDRESS SIGNAL X - - ADR202
5.2.1.6.3.2 LOGIC THRESHOLDS X - - ADR203
5.2.1.6.3.3 RESPONSE CHARACTERISTICS X - - ADR204
NOTE: Validation Techniques:

1. Test

2. Analysis

3. Inspection

' INT202 determines proper store response to all RT address combinations.

5.7.2 Special Considerations:
three different validation techniques.

The following special considerations apply to the

5.7.2.1

5.7.2.2

5.7.2.3

5.7.2.4

Full document details: SA

Test Techniques: The primary consideration during test of the mission
store’s compliance to the ADR interface requirements concerns the ability
to determine when the store has accepted the assigned address. Since
acceptance of the assigned address is externally detectable only by the
store’s MIL-STD-1553 RT response, some of the ADR interface tests will
also require exercise of the store’s RT function. In addition, the
detailed test plan of the store needs to consider that some stores may
only "read" the ADR interface during the store’s power-on initialization
process. As a result, some of the address tests could be integrated with
the initialization tests (5.13 herein) to reduce testing time.

Analysis Techniques: The analysis effort associated with the ADR
interface is essentially limited to confirming that the mission store
uses the interface for only those applications identified in the
standard. This compliance can be determined by analysis of the store’s
ICD or system specification, as applicable.

Inspection Techniques: The inspection requirement associated with the
mission store ADR interface deals with an unused ADR interface. If a
specific mission store does not use the ADR interface, it is permitted to
"plug" the connector’s contact cavities associated with the unused
interface. If the store does not require this interface, the MSI
connector can be inspected for plugged cavities and if the cavities are
plugged, the mission store can be considered as complying with all
remaining ADR interface requirements.

Revisions: MIL-E-6051 contains several revisions and amendments that may
impact the validation criteria.
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5.8 Structure Ground (GND):

5.8.1 General Requirement: The structure GND interface of the mission store will
be validated against the requirements of MIL-STD-1760 through a combination
of test, analysis, and inspection methods. The structure GND validation
matrix is presented in Table 7.

TABLE 7 - Structure Ground Validation Matrix

VALIDATION VALIDATION VALIDATION

MIL-STD-1760 TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE 1 2 3 REFERENCE
5.2.1.7 STRUCTURE GROUND INTERFACE N/A N/A N/A -
5.2.1.7.1 STRUCTURE GROUND CHARACTERISTICS X X - GND201
NOTE: Validation Techniques:
1. Test
2. Analysis

3. Inspection

5.8.2 Special Considerations: The following special considerations apply to the
three different validation techniques.

5.8.2.1 Test Techniques: The measurements required for the structure GND
interface are bonding impedance measurements between the structure GND
interface contact and the mission store conductive structure.

5.8.2.2 Analysis Techniques: The analysis aspects of the structure GND interface
deal with fault analysis. The mission store design should be evaluated
to determine the store’s ability to safely conduct the fault currents
that could occur due to internal store faults of power sources to vehicle
structure. The analysis should confirm, by evaluation of the store’s
drawings and ICD that the store is not relying on the existence of
structure GND to complete a ground path for any interface power or signal
function.

5.8.2.3 Inspection Techniques: The structure GND interface has no inspection
requirements.

5.8.2.4 Revisions: MIL-B-5087 contains several revisions and amendments that may
impact the validation criteria.

5.9 28 V DC Power (DCP):
5.9.1 General Requirement: The 28 V DCP interface of the mission store will be
validated against the requirements of MIL-STD-1760 through a combination of

test, analysis, and inspection methods. The 28 V DCP validation matrix is
presented in Table 8.
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TABLE 8 - 28 V OC Power Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE 1 2 3 REFERENCE

5.2.1.8 28 V DC POWER INTERFACE X - X DCP201
5.2.1.8.1 TRANSFER REQUIREMENTS N/A N/A N/A -
5.2.1.8.2 ELECTRICAL CHARACTERISTICS N/A N/A N/A -
5.2.1.8.2.1 VOLTAGE LEVEL - X - DCP202
5.2.1.8.2.2 LOAD CURRENT X X - DCP203
5.2.1.8.2.3 LOAD ISOLATION X X - DCP204
5.2.1.8.2.4 OVERCURRENT COMPATIBILITY - X - DCP205
5.2.1.8.2.5 OFF-STATE LEAKAGE CURRENT - X - DCP206
5.2.1.8.2.6 STABILIZATION TIME - X - DCP207
5.2.1.8.2.7 POWER UTILIZATION - X - DCP208
5.2.1.8.2.8 GROUND REFERENCE - X - DCP209
NOTE: Validation Techniques:

1. Test

2. Analysis

3. Inspection

5.9.2 Special Considerations: The following special considerations apply to the
three different validation techniques.

5.9.2.1 Test Techniques: The primary consideration during test of the mission
store’s compliance to the 28 V DCP interface requirements concerns the
ability to "force" the store into various operating modes. Exercising
the store in its various modes is generally required since a store’s
electrical load will tend to change as a function of operating mode and
time. For some stores, it may not be practical to exercise all store
modes - for example, actual fuse functioning of the warhead will not
occur in a lab environment. In this case, tests should be supplemented
with analysis to confirm that the load limits are not exceeded. In order
to drive the store through its various operating modes, the store’s MIL-
STD-1553 RT may need to be activated and appropriate messages (as defined
in the store ICD) sent to the store.

Verifying that the store can withstand the specified power interruptions
(see MIL-STD-1760, paragraph 5.2.1.8.2.9) without affecting store
function can be a fairly complex test for some stores. For these
complicated cases, an easier approach to validation may be an analytical
method supplemented by specifically directed tests.
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5.9.2.2 Analysis Techniques: The analysis effort associated with the 28 V DCP

interface is essentially limited to confirming that the mission store is
"compatible" with the various power characteristics that will be supplied
to the store. These include voltage variation; ripple, surges and spikes
on the power lines; ability to safely withstand the fault current levels
on the power inputs; compliance with the power utilization requirements;
etc. This compliance may be determined by analysis of the store’s ICD,
fabrication drawings and other technical documentation that defines the
store design. In some cases, the analysis for a specific store may need
to be supplemented by specific tests directed at confirming a particular
interface parameter.

5.9.2.3 Inspection Techniques: The inspection requirement associated with the
mission store 28 V DCP interface deals with an unused 28 V DCP interface.
If a specific mission store does not use the 28 V DCP interface, it is
permitted to "plug" the connector’s contact cavities associated with the
unused interface. If the store does not require this interface, the MSI
connector can be inspected for plugged cavities and if the cavities are
plugged, the mission store can be considered as complying with all
remaining 28 V DCP interface requirements.

5.9.2.4 Revisions: MIL-STD-704 and MIL-E-6051 contain several revisions,
notices, and amendments that may impact the validation criteria.

5.10 115 V/200 V AC Power:

5.10.1 General Requirement: The 115 V/200 V ACP interface of the mission store
will be validated against the requirements of MIL-STD-1760 through a
combination of test, analysis, and inspection methods. The 115 V/200 V
ACP validation matrix is presented in Table 9.

5.10.2 Special Considerations: The following special considerations apply to the
three different validation techniques.

5.10.2.1 Test Techniques: The primary consideration during test of the Mission
Store’s compliance to the 115 V/200 V ACP interface requirements
concerns the ability to "force" the store into various operating modes.
Exercising the store in its various modes is generally required since a
store’s electrical load will tend to change as a function of operating
mode and time. For some stores, it may not be practical to exercise all
store modes - for example, actual fuse functioning of the warhead will
not occur in a lab environment. In this case, tests shall be
supplemented with analysis to confirm that the load limits (current,
power factor and phase unbalance) are not exceeded. In order to drive
the store through its various operating modes, the store’s MIL-STD-1553
RT may need to be activated and appropriate messages (as defined in the
store ICD) sent to the store.
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TABLE 9 - 115 V/200 V AC Power Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE 1 2 3 REFERENCE

5.2.1.9 115 V/200 V AC POWER INTERFACE X - X ACP201
5.2.1.9.1 TRANSFER REQUIREMENT N/A N/A N/A -
5.2.1.9.2 ELECTRICAL CHARACTERISTICS N/A N/A N/A -
5.2.1.9.2.1 VOLTAGE LEVEL - X - ACP202
5.2.1.9.2.2 LOAD CURRENT X X - ACP203
5.2.1.9.2.3 LOAD ISOLATION X X - ACP204
5.2.1.9.2.4 OVERCURRENT COMPATIBILITY - X - ACP205
5.2.1.9.2.5 OFF-STATE LEAKAGE CURRENT - X - ACP206
5.2.1.9.2.6 STABILIZATION TIME - X - ACP207
5.2.1.9.2.7 LOAD POWER FACTOR X X - ACPZ208
5.2.1.9.2.8 PHASE UNBALANCE X - - ACP209
5.2.1.9.2.9 POWER UTILIZATION - X - ACP210
5.2.1.9.2.10 GROUND REFERENCE - X - ACP211
NOTE: Validation Techniques:

1. Test

2. Analysis

3. Inspection

5.10.2.2

5.10.2.3

Analysis Techniques: The analysis effort associated with the

115 V/200 V ACP interface is essentially limited to confirming that the
mission stores is "compatible" with the various power characteristics
that will be supplied to the store. These include voltage variations;
ripple, surges and spikes on the power lines; ability to safely
withstand the fault current levels on the power inputs; compliance with
the power utilization requirements; etc. This compliance can be
determined by analysis of the store’s ICD, fabrication drawings and
other technical documentation that defines the store design. In some
cases, the analysis for a specific store may need to be supplemented by
specific tests directed at confirming a particular interface parameter.

Inspection Techniques: The inspection requirement associated with the
mission store 115 V/200 V ACP interface deals with an unused

115 V/200 V ACP interface. If a specific mission store does not use the
115 V/200 V ACP interface, it is permitted to "plug" the connector’s
contact cavities associated with the unused interface. If the store
does not require this interface, the MSI connector can be inspected for
plugged cavities, and if the cavities are plugged, the mission store can
be considered as complying with all remaining 115 V/200 V ACP interface
requirements.
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5.10.2.4 Revisions: MIL-STD-704 and MIL-E-6051 contain several revisions,
notices, and amendments that may impact the validation criteria.

5.11 270 V DC Power:

5.11.1 General Requirement: The 270 V DC interface of the mission store will be
validated against the requirements of MIL-STD-1760 through a combination
of test, analysis, and inspection methods. The 270 V DCP validation
matrix is presented in Table 10.

TABLE 10 - 270 V DC Power Validation Matrix

VALIDATION VALIDATION VALIDATION

MIL-STD-1760 TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE 1 2 3 REFERENCE
5.2.1.10 270 V DC POWER INTERFACE - X X HVP201

NOTE: Validation Techniques:
1. Test
2. Analysis
3. Inspection

5.11.2 Special Considerations: The following special considerations apply to the
three different validation techniques.

5.11.2.1 Test Techniques: There are no 270 V DC tests required for store
validation since the 270 V DC interface requirement is limited to
reserving cavities in the connectors.

5.11.2.2 Analysis Techniques: The analysis effort associated with the 270 V DCP
interface is limited to confirming, by inspection of store technical
data, that the mission store does not use the connector cavities that
are reserved for 270 V DCP applications. This compliance can be
determined by analysis of the store’s ICD, fabrication drawings, and
other technical documentation that defines the store design.

5.11.2.3 Inspection Techniques: The inspection requirement associated with the
mission store’s 270 V DCP interface deals with confirming that the
store’s MSI connector contains cavities or plugged contact cavities for
the reserved 270 V DCP and power return lines.

5.12 Fiber Optics:

5.12.1 General Requirement: The fiber optic (FOC) interface of the mission store
will be validated against the requirements of MIL-STD-1760 through a
combination of test, analysis, and inspection methods. The FOC validation
matrix is presented in Table 11.
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TABLE 11 - Fiber Optic Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE 1 2 3 REFERENCE

5.2.1.11 FIBER OPTIC INTERFACE - X X Focz01
NOTE: Validation Techniques:

1. Test

2. Analysis

3. Inspection

.2 Special Considerations: The following special considerations apply to the

2.1

2.2

.2.3

three different validation techniques.

Test Techniques: There are no FOC interface tests required for store
validation since the FOC interface requirement is limited to reserving
cavities in the connectors.

Analysis Techniques: The analysis effort associated with the FOC
interface is limited to confirming, by inspection of store technical
data, that the mission store does not use the connector cavities that
are reserved for FOC applications. This compliance can be determined by
analysis of the store’s ICD, fabrication drawings and other technical
documentation that defines the store design.

Inspection Techniques: The inspection requirement associated with the
mission store FOC interface deals with confirming that the store’s MSI
connector contains plugged contact cavities for the two reserved FOC
channels.

Initialization Procedures:

2.1

General Requirement: The power-up initialization (INT) performance of the
mission store will be validated against the requirements of MIL-STD-1760
through a combination of test, analysis, and inspection methods. The INT
validation matrix is presented in Table 12.

Special Considerations: The following special considerations apply to the
three different validation techniques.

Test Techniques: The primary consideration during test of the mission
store’s compliance to the power-up INT process concerns operational
limitations that may exist with the mission store. Conducting these
tests will generally require several cycles of power turn-on and turn-
off to evaluate the various test cases. Specific mission stores may
have operational limitations to the extent that power can be applied,
removed, and reapplied to the store. The detailed test plan for the
specific store under test should identify any power cycling Timitations.
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TABLE 12 - Initialization Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE 1 2 3 REFERENCE
5.2.1.12 STORE INITIALIZATION N/A N/A N/A -
5.2.1.12.1 PREINITIALIZATION N/A N/A N/A -~
CONDITIONS
5.2.1.12.2 POWER APPLICATIONS - X - INT201
5.2.1.12.3 ADDRESS DETERMINATION X - - INT202
5.2.1.12.4 FIRST RESPONSE X - - INT202
5.2.1.12.5 FIRST REQUIRED NONBUSY X - - INT203
RESPONSE
NOTE: Validation Techniques:
1. Test
2. Analysis

3. Inspection

5.13.2.1 (Continued):

A second consideration is that the mission store test plan can combine
some of these INT tests with the ADR interface, digital MUX data

5.13.2.2

5.13.2.3

jnterface and communication protocol tests, herein, in order to shorten
test time.

Analysis Techniques: A number of the mission store’s INT requirements
in MIL-STD-1760 are defined as aspects associated with being compatible
with various interface operational conditions. For example, paragraph
5.2.1.12.1, MIL-STD-1760, indicates that message traffic may be present
on the digital MUX data interface prior to and during the store power-up
period. These compatibility requirements shall be validated by
analysis.

This validation will be based on evaluation of associated store
technical documentation such as ICDs, drawings, software listings, etc.

Inspection Techniques: There are no inspection requirements associated
with the power-up INT process validation.

5.14 Connector Intermateability:

5.14.1 General Requirement: Connector (CON) intermateability characteristics of
the mission store will be validated against the requirements of MIL-STD-
1760 through a combination of test, analysis, and inspection methods. The
CON intermateability validation matrix is presented in Table 13.
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TABLE 13 - Connector Intermateability Validation Matrix

VALIDATION VALIDATION VALIDATION

MIL-STD-1760 TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE 1 2 3 REFERENCE

5.2.2 MSI CONNECTOR CHARACTERISTICS N/A N/A N/A -
5.2.2.1 PRIMARY SIGNAL SET CONNECTOR - X X CoNz01
5.2.2.2 AUXILIARY POWER SIGNAL SET CONNECTOR - - X CON201
5.2.2.3 CONNECTOR RECEPTACLE - - X CON202
5.2.2.4 CONNECTOR LOCATION AND ORIENTATION - - X CON202
NOTE: Validation Techniques:

1. Test

2. Analysis

3. Inspection

5.14.2 Special Considerations: The following special considerations apply to the
three different validation techniques.

5.14.2.1 Test Techniques: There are no CON intermateability tests required for
store validation.

5.14.2.2 Analysis Techniques: The analysis effort associated with CON
intermateability is limited to confirming that the mission store uses
the correct connector type, insert, and contact assignments. This
compliance can be determined by analysis of the store’s ICD, fabrication
drawings and other technical documentation that defines the store
design. In some cases, this analysis will be conducted in conjunction
with inspection techniques.

5.14.2.3 Inspection Techniques: The inspection requirements associated with the
mission store connector characteristics consist of visual identification
of part numbers and mechanical measurements of connector physical
dimensions and orientations.

5.14.2.4 Revisions: MIL-STD-1560, MIL-C-38999, MIL-C-39029, and MIL-A-8591
contain several revisions, notices, and amendments that may impact the
validation criteria.

5.15 Communication Rules:

5.15.1 General Requirement: The COM rules protocol requirements of the mission
store will be validated against the requirements of MIL-STD-1760 through a
combination of test, analysis, and inspection methods. The COM rules
validation matrix is presented in Table 14. These requirements are
presented in MIL-STD-1760.
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TABLE 14 - Communication Rules Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE 1 2 3 REFERENCE
B.40.1 COMMUNICATION RULES X - X CoM201
B.40.1.1 COMMAND WORD N/A N/A N/A -
B.40.1.1.1 REMOTE TERMINAL ADDRESS N/A N/A N/A -
FIELD
B.40.1.1.2 SUBADDRESS/MODE FIELD - X - CoM202
B.40.1.1.3 MODE COMMANDS - X - COM203
B.40.1.2 STATUS WORD X X - COM204
B.40.1.2.1 BUSY BIT X - - COM205
B.40.1.3 DATA WORDS N/A N/A N/A -
B.40.1.4 INTERNAL STATE CHANGE - X - COM206
B.40.1.5 CHECKSUM REQUIREMENT N/A N/A N/A -
B.40.1.5.1 CHECKSUM ALGORITHM X - - coMzo7
B.40.1.6 BUSY TIME X - - COM205
X - - INT203

B.40.2 MESSAGE REQUIREMENTS N/A N/A N/A -
B.40.2.1 STORE DESCRIPTION N/A N/A N/A -
B.40.2.1.1 OPERATION X - - MSG201
B.40.2.1.2 STORE DESCRIPTION MESSAGE X - - M5G201
B.40.2.1.2.1  HEADER WORD X - - MSG201
B.40.2.1.2.2  COUNTRY CODE X - - MSG201
B.40.2.1.2.3  STORE IDENTITY CODE X - - MSG201
8.40.2.1.2.4  CHECKSUM WORD X - - M5G201
NOTE: Validation Techniques:

1. Test

2. Analysis

3. Inspection
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5.15.2 Special Considerations: The following special considerations apply to the
three different validation techniques.

5.15.2.1 Test Techniques: The primary consideration during test of the mission
store’s compliance to the COM rules concerns operational limitations
that may exist with the mission store. Conducting these tests may
require that the mission store be energized for longer durations than
may occur in actual operation. These tests may also require that
electrical power to the store be cycled a number of times during the
test sequence. Specific mission stores may have operational limitations
to the extent that this power can be applied, removed, and reapplied.
The detailed test plan for the specific store under test should identify
any power cycling lTimitations and power durations. In addition, a
number of these tests may require the test setup to issue specific
messages to the store in order to evaluate the store’s communication
capability under various store operating modes. These commands and
operating modes can be found in documents such as the store ICD or other
associated technical documentation.

Another consideration is that the mission store test plan can combine
some of these COM rules’ tests with the ADR interface, digital MUX data
interface and INT procedure tests, herein, in order to shorten test
time.

5.15.2.2 Analysis Techniques: A number of the mission store’s COM rules
requirements in MIL-STD-1760 are easiest to validate by analysis. This
validation will be based on evaluation of associated store technical
documentation such as ICDs, drawings, software listings, etc. This
analysis is expected to be supplemented with special store peculiar
tests to demonstrate the store’s response to various messages over the
digital MUX data interface.

5.15.2.3 Inspection Techniques: There are no inspection requirements associated
with the COM rules validation.

6. NOTES:
6.1 Guidelines for Validation Plan Development:

6.1.1 Introduction: A custom validation plan should be written specifically for
each mission store to be validated. The development of the test plan
requires that mission store data items be available. These data items
should include, but not be limited to, a mission store ICD, wiring diagram,
system segment specification and data document. With the necessary data
items available, a review of the validation methods in Appendix A should be
performed to identify the tests, analysis, and inspection technigues
necessary for validation. Once the required techniques have been
jdentified, a specific validation plan can then be written for each test
method.
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6.2 Test Sequence:

Careful consideration must be given to the test sequences for each mission
store. A1l operational safety requirements of the store must be identified.
Additionally, all operational restrictions of the store must be known. In
general, analysis methods will be performed prior to electrical tests on the
inert production store test article. A general MSI testing sequence is shown
in Figure 1. Power limitations of some mission stores may preclude prolonged
operation or repetitive cycling of operation power. The initial tests on the
MSI should verify the physical interface. All unused pins should be checked,
if not plugged, for proper impedance characteristics. The connector should
be checked for intermateability, the structure GND interface should be
checked, and INL continuity and isolation should be tested. If the mission
store is MIL-STD-1553 controlled, then the ADR interface, store power-up, and
REL consent tests can be performed. After these tests have been completed,
(or not MIL-STD-1553 interface is utilized), AC power and DC power interfaces
should be checked. The final sets of tests should check those portions of
the LB and HB interface that have been implemented. Once the required
testing has been completed, the store should be returned to a known state and
power should be removed.

PREPARED BY SAE SUBCOMMITTEE AS-1B, AIRCRAFT/STORE INTEGRATION OF
COMMITTEE AS-1, AVIONICS/ARMAMENT INTEGRATION
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Check
Unused Ports

XXX 201

v

Mate
Test Connector

CON 202

v

Verify Structure
Ground I/F

(Ref GND201)

Check
Unused Ports

XXX 201

REQUIRED

OPTIONAL

YES

v

Test Power Up
Store

INT202, 203

v

Test
Address /F

ADR202,-204

FIGURE 1 - MSI Testing Sequence
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Test Release
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v

Test Power
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®

A 4

DCP203, 204
ACP203, 204,208, 209

Test Power
I/F's

DCP203, 204
ACP203, 204,208, 209

v

Test Digital
Datal/F

MUX202, 204-209

COM201,207
MSG201

’i'est Low

Bandwidth I/F
LBW202-204, 206, 207

v

Test High
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v

Store l%_eturned

o
Known State

v

Power Down
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FIGURE 1 - (Continued)
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APPENDIX A
VALIDATION METHODS

HBW20L = HBW2IS & » v v v o e e e e e e et e e e e e e e e e e 35-51
MUX20D = MUX209 - & v v v e e e e e e e e e e e e e e e e e e e 52-63
LBW201 = LBW20T & o v v e e e e e e e e e e e e e e e e e e e e e 64-70
REL201 = REL20D - » + v o o e e e e e e e e e et e e e e e e 71-83
INL20D = INL202 « & o v e e e e e e e e e e e e e e e e e e e 84-88
ADR20T = ADR20A . . o v v v e e e e e e e e e e e e e e e e e e 89-94
1731 SO 95
DEP201 = DCP209 &+ » v v v e e e e e e e e e e e e e e e e e e e e 96-107
ACP201 = ACP211 + o v v v v e e e e e e e e e e e e e e 108-120
HVP20T & v v e v e e e e e e e e e e e e e e e e e 121
FOC20L o v v v e e e e e e e e e e e e e e e e e e 122
INT201 = INT203 + v v v e e e e e e e et e e e e e e e 123-126
CONZOL = CONZ02 « v v o v v e e e e e e e et e e e e e e e e e 127-128
COM201 = COM207 « v v o v o v e e e e e e e e e e e e e e 129-135
MSE201 & v v e e e e e e e e e e e e e e e e e 136
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METHOD: HBW201
PARAMETER: Unused Terminal Impedance
MIL-STD-1760 PARAGRAPH: 5.2.1.1

PURPOSE: This method verifies the impedance over frequency of the high bandwidth

(HB) pins (HBl, HB2, HB3, HB4), which are not being utilized by the mission store.
The test should only be performed on those unutilized HB pins that are not plugged
(see Note 1).

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( ) PHYSICAL
VALIDATION TECHNIQUE: (X) TEST ( ) ANALYSIS (X) INSPECTION

VALIDATION CRITERIA: The mission store is considered to have passed if all unused
HB contacts are either plugged or meet the listed characteristic impedance
requirements over the required frequency:

1. HB1/2, Z > 45 ohms
2. HB3/4, Z > 68 Q (see Note 1)

APPARATUS: Swept frequency impedance analyzer set that covers the frequency range
from 20 Hz to 1.6 GHz, and has a measurement accuracy of better than 1% in the
vicinity of 50 to 75 Q.

VALIDATION METHOD: Connect the probe of the impedance analyzer set between the
signal and signal return connections to measure the impedance for any unused and
unplugged HB interface. The impedance shall then be measured over the applicable
frequency range (see Note 2). This process shall be repeated until all unused and
unplugged HB interfaces have been checked.

NOTES:
1. For those mission stores that plug the unused high bandwidth contact cavity
(i.e., an electrical contact is not installed), validation of this requirement

may be by inspection of the CON to verify that the applicable contact cavity
is plugged.

2. Impedance shall be measured over the following ranges: HB1 = 20 Hz to 1.6
GHz; HB2-4 = 20 Hz to 20 MHz.

FIGURE Al - Mission Store Validation Requirement
(Method HBW201)

Documents

Document Sharing Hub

Full document details: SAE AS4270A


http://www.avadocuments.com/doc/sae-as4270a
http://www.avadocuments.com/doc/sae-as4270a

SAE INTERNATIONAL AS4270™A 36 of 136

METHOD: HBW202
PARAMETER: Output Sync Pulse Voltage
MIL-STD-1760 PARAGRAPH: 5.2.1.1.2.1

PURPOSE: This method verifies output video signal horizontal sync amplitude on
high bandwidth pins HB3 and HB4, if they are functionally utilized for output
video by the mission store.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( ) PHYSICAL
VALIDATION TECHNIQUE: (X) TEST ( ) ANALYSIS ( ) INSPECTION

VALIDATION CRITERIA: The mission store is considered to have passed if the video
signals on HB3 or HB4 comply with the required sync amplitude levels. The sync
level shall lie between 23.6 and 33.6% of the composite video signal level. The
sync level is the ratio of the sync amplitude voltage to the composite video
signal voltage. The composite video signal level voltage is the sync amplitude
voltage plus the reference white level voltage.

APPARATUS:

a. Oscilloscope

b. 75 Q load

¢c. 28 V DC and 115/200 V AC power sources, as required

d. Test cabling connecting the test equipment to the mission store
e. Other mission store particular test equipment, as required

VALIDATION METHOD: The test method shall be repeated for all mission store
sourced video signals on HB3 or HB4. The mission store must be provided the
necessary stimulus to generate the desired video signal. The video signal shall
be measured across a 75 Q load utilizing an oscilloscope. The relative horizontal
sync amplitude and composite signal voltage amplitude shall be determined.

NOTES:
1. Horizontal Tine requirements are defined in RS-170, RS-343-A, and STANAG 3350.

FIGURE A2 - Mission Store Validation Requirement
(Method HBW202)
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METHOD: HBW203
PARAMETER: Output Composite Signal Voltage
MIL-STD-1760 PARAGRAPH: 5.2.1.1.2.1

PURPOSE: This method verifies the output composite signal voltage amplitude on
high bandwidth pins HB3 and HB4, if they are functionally utilized for output
video by the mission store.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( ) PHYSICAL
VALIDATION TECHNIQUE: (X) TEST () ANALYSIS () INSPECTION

VALIDATION CRITERIA: The mission store is considered to have passed if the video
signals on HB3 or HB4 comply with the required composite signal voltage levels.
The minimum composite signal level is 2.5 V p-p. The maximum level is 3.5 V p-p.
The sync level is the ratio of the sync amplitude voltage to the composite video
signal voltage. The composite video signal level voltage is the sync amplitude
voltage plus the reference white level voltage.

APPARATUS:

a. Oscilloscope

b. 75 Q load

c. 28 V DC and 115/200 V ACP sources, as required

d. Test cabling connecting the test equipment to the mission store
e. Other mission store particuiar test equipment, as required

VALIDATION METHOD: The test method shall be repeated for all mission store
sourced video signals on HB3 and HB4. The mission store must be provided the
necessary stimulus to generate the desired video signal. The video signal shall
be measured across a 75 Q load utilizing an oscilloscope. The composite signal
voltage amplitude shall be determined.

NOTES:

1. The output signal voltage levels can be determined in METHOD HBW202. Therefore
a single test could be used to check compliance of both parameters.

FIGURE A3 - Mission Store Validation Requirement
(Method HBW203)
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METHOD: HBW204

PARAMETER: Input Composite Signal Voltage

MIL-STD-1760 PARAGRAPH: 5.2.1.1.2.1

PURPOSE: This method verifies that the mission store is compatible with the input
composite video signal voltage levels on high bandwidth pins HB3 and HB4, if they
are functionally utilized for input video by the mission store.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( ) PHYSICAL

VALIDATION TECHNIQUE: ( ) TEST (X) ANALYSIS ( ) INSPECTION

VALIDATION CRITERIA: The mission store is considered to have passed if it is
capable of receiving 1.0 to 3.5 V composite video signals as defined in RS-170,
RS-343A or STANAG 3350.

APPARATUS: N/A

VALIDATION METHOD: Evaluate the mission store technical data package to determine
that the mission store can receive 1.0 to 3.5 V video signals in an RS-170, RS-
343A or STANAG 3350 format. The technical data package includes drawings,
software listings, technical manuals and ICDs.

NOTES: N/A

FIGURE A4 - Mission Store Validation Requirement
(Method HBW204)
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METHOD: HBW205
PARAMETER: Output Sync Pulse Characteristics
MIL-STD-1760 PARAGRAPH: 5.2.1.1.2.1

PURPOSE: This method verifies the horizontal and vertical sync pulse duration and
timing of output video signals on high bandwidth 1ines HB3 and HB4 when output
video signals are functionally implemented on these lines.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( ) PHYSICAL
VALIDATION TECHNIQUE: (X) TEST ( ) ANALYSIS ( ) INSPECTION

VALIDATION CRITERIA: The mission store is considered to have passed if the
signals on HB3 and HB4, which are utilized for output video, comply with the
horizontal and vertical sync pulse timing characteristics of RS- 170, RS-343-A or
STANAG 3350. The following parameters shall be measured: field blanking period,
line blanking period, line synchronizing pulse, duration of equalizing pulse, and
duration of field synchronizing pulse. Acceptable tolerances for these parameters
are defined in RS-170, RS-343-A or STANAG 3350 as applicable.

APPARATUS:

a. Oscilloscope

b. 75Q load

c. 28 VDC and 115/200 V ACP sources, as required

d. Test cabling connecting the test equipment to the mission store
e. Other mission store particular test equipment, as required

VALIDATION METHOD: The test method shall be repeated for all mission store
sourced video signals on HB3 and HB4. The mission store must be provided the
necessary stimulus to generate the desired video signal. The video signal shall
be measured across a 75 Q load utilizing an oscilloscope.

NOTES:
1. The test setup for this method should be identical to those for METHODS HBW202
and HBW203.

2. Numerous horizontal and vertical timing parameters are enumerated by the three
video standards. Only the basic intervals are measured in this method. The
successful completion of this method does not assure compliance with either
RS-170, RS-343-A, or STANAG 3350.

FIGURE A5 - Mission Store Validation Requirement
(Method HBW205)
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METHOD: HBW206

PARAMETER: Type A/B Signals Characteristics.

MIL-STD-1760 PARAGRAPH: 5.2.1.1.2.1

PURPOSE: This method verifies frequency, voltage, dynamic range and power limits
of the high bandwidth pins (HB1, HB2, HB3, and HB4) that are being utilized by the
mission store for output functions.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( ) PHYSICAL

VALIDATION TECHNIQUE: (X) TEST ( ) ANALYSIS ( ) INSPECTION

VALIDATION CRITERIA: The mission store is considered to have passed if the

signals on the high bandwidth Tines (HBl, HB2, HB3, and HB4), which are utilized
for output functions, comply with the characteristics listed in Table Al.

APPARATUS:

a. Oscilloscope

b. Spectrum analyzer

c. Power meter

d. 28 V DC and 115/200 V AC power sources, as required

e. Test cabling connecting the test equipment to the mission store
f. Other mission store particular test equipment, as required

VALIDATION METHOD: The test method shall be used for testing frequency, voltage,
dynamic range and power limits for those high bandwidth pins that are being
utilized for output functions by the mission store. Output signals should be
measured across a 50 Q load for HBl1 and HB2, and a 75 Q load for HB3 and HB4.

The mission store shall be stimulated as required to generate the output signal to
be tested. Frequency measurements should be made using the spectrum analyzer.
Both instantaneous and average power over a 1 s interval shall be measured with a
power meter. Full scale signal voltage and signal voltage dynamic range for Type
A signals shall be measured using the oscilloscope. Type B signal voltage and
dynamic range measurements should be made in this manner if possible.

NOTES: N/A

FIGURE A6 - Mission Store Validation Requirement
(Method HBW206)
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TABLE Al - Type A/B Signal Characteristics
Characteristic Signal Type A Signal Type B
Signal Frequency
Minimum 20 Hz 20 MHz
Maximum 20 MHz 1.6 GHz
Full Scale Signal Voltage
Minimum 1.0 V p-p 01l uVopp
Maximum 12.0 V p-p 1.0V p-p
Signal Voltage Dynamic Range 30 dB 30 dB
Maximum Power
HB1 300 mW' 10 dBm®
HB2 300 mw' (Not applicable)
HB3, HB4 200 mw' (Not applicable)
' The average power level shall not exceed the value specified
when measured over any 1 s interval.
? The instantaneous power level shall not exceed the value
specified.
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