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SCOPE:

This document establishes techniques for validating that an Aircraft Station Interface (ASI)
complies with the interface requirements delineated in MIL-STD-1760C. For validation of
aircraft designed to MIL-STD-1760A Notice 2 AS4764 Issued 1995-04 applies. For
validation of aircraft designed to MIL-STD-1760B Notice 3 AS47641 Issued 1999-08 applies.

Purpose:

The purgose of this document 1S 1o provide methods for vatidating that an aimcraft’'s store
electrical interface complies with the aircraft station interface (ASI) requirements of MIL-
STD-1760C. This document provides a modular, independent set of méthods for each of
the requirements in MIL-STD-1760 that applies to aircraft requirements. The¢ methods
herein apply to the auxiliary (AUX) interface as well as the primaryyinterface pf MIL-STD-
1760.

Applicatipn:

The methods herein apply to initial validation of an aiteraft design to the requirements of
MIL-STO-1760 and are expected to be conducted.as part of aircraft design Validation (as
opposed|to qualification test, quality conformance test, flight line test, etc.). [The methods
containedl in this document are sufficient to eover the Class | interface. Aircraft with Class
Il ASI's will use the appropriate subset of these Class | methods.

Tailoring

The methods contained herein aré general methods for conducting ASI validation and, as
such, do|not provide detailed-procedures for these methods. It is intended that detailed
procedures for validation-of.a specific ASI will be covered by tailored test plgns and
procedures prepared specifically for that aircraft. 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
interconnectiontsystem (AEIS) requirement under test.

Limitations;

The methods contained herein are based on MIL-STD-1760C. In addition, this document
addresses testing compliance of an aircraft to MIL-STD-1760 based on the assumption
that all tests are conducted at the aircraft's ASI connector and measurements of
performance occur only at this ASI.
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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:

a. HBW: High Bandwidth Interface

b. MUX[ DigitarMuttiplex Data Interface
c. LBW} Low Bandwidth Interface

d. REL: Release Consent Interface

e. INL: |Interlock Interface

f. ADR| Address Interface

g. GND} Structure Ground

h. DCP] 28 V DC Power Interface

i. ACP] 115V/200 V AC Power Interface
j- HVP] 270 V DC Power Interface

k. FOC| Fiber Optic Interface

[.INT: [Initialization

m. CON} ASI Connector

n. UMB} Umbilical Cable

The three numbers following the letter code is a sequentially assigned number such that
numbers 101 through 199 are for ASI requirements and 201 through 299 are reserved for
mission store interface (MSI) requirements. When applicable, the letter following this
three-digit number is the test method revision letter. For example, HBW101 represents
the original version of the first test requirement (TR) for the ASI HBW interface while
HBW101A represents the first revision of that requirement.
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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 Pubtications:
Availablg from SAE, 400 Commonwealth Drive, Warrendale, PA 15096<0001.

AS4113 Validation Test Plans for the Digital Time Division
Commands/Response Multiplex Data Bus,Controllers

2.2 U.S. GoJyernment Publications:

Availablg from Standardization Document Order Desk; 700 Robbins Avenue}, Building 4D,
Philadelghia, PA 19111-5094.

MIL-C-38999 Connectors Electrical cCircular, Miniature, High Density, Quick
Disconnect

MIL-C-45662 Calibration System Requirements

MIL-STDO-704 Electric Power, Aircraft, Characteristics and Utilization| of MIL-STD-
1498

MIL-STO}-1553 Digital Time Division Command/Response Multiplex Oata Bus

MIL-STO-1560 Insert Arrangements for MIL-C-38999 and MIL-C-27599 Electrical

Circular Connectors

MIL-STD-17Z60C Aircraft/Store Electrical Interconnection System

2.3 NATO Publications:

Available from Standardization Document Order Desk, 700 Robbins Avenue, Building 4D,
Philadelphia, PA 19111-5094.

STANAG 3350 AVS Analogue Video Standard for Aircraft Applications
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2.4 Abbreviations and Acronyms:

AC

ACP

ADR

AEIS

AS

ASD

ASI

AUX

BC

COM

CON

CSSl

dB

dBm

DC

DCP

DoDISS

EIA

FOC

GHz

GND

HB

Alternating Current
Alternating Current Power
Address

Aircraft/Store Electrical Interconnection System

Aerospace Standard
Avionics Systems Division
Aircraft Station Interface
Auxiliary

Bus Controller
Communication
Connector

Carriage Store Station interface
Decibel

Decibels above 1 mW
DirectCurrent

Rirect Current Power

Department of Defense Index of Specifications

Electronic Industries Association
Fiber Optic Channel

Gigahertz

Ground

High Bandwidth
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24

(Continued):

HBW High Bandwidth

HVP High Voltage Power
Hz Hertz

ICD Interface Control Document
INL Interlock

INT Initialization

kHz Kilohertz

LB Low Bandwidth

LBW Low Bandwidth

mA Milliamp

MHz Megahertz

MIL Military

ms Milliseconds

MSG Message

MSI Missiofy*Store Interface
MUX Multiplex

N/A Not Applicable

p-p Peak-to-Peak

REL Release

RNASP Routing Network Aircraft System Port
RT Remote Terminal

RMS Root Mean Squared
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24

3. DEFINITIQNS:

3.1

3.2

3.3

(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

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

The UUT is defined as thie,“production configuration aircraft” undergoing validation tests.
The test point for all electrical tests is the ASI.

Validatioh:

-

Validatiop is\defined as the process whereby the final design of an AEIS is gvaluated to
determinke_its compliance with the requirements imposed 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 an aircraft’s qualification test (if specified in the aircraft's system specification), it
is not necessarily intended to be conducted under all aircraft environmental and
operational conditions and, as such, does not specifically “qualify” the aircraft to its system
specification/interface control document (ICD) requirements.

-10 -
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3.3

4. GENERAL REQUIREMENTS:

4.1

4.2

4.2.1

422

(Continued):

The addition of a new column, titled “Shall Statement”, in each of the fourteen (14)
Validation Tables, clearly identifies the requirement to be validated. The numbers in the
column are directly linked to the corresponding “shall” statement in the order that it
appears in the MIL-STD-1760 paragraph. For example, In Table 6 Address Validation
Matrix, MIL-STD-1760 paragraph 5.1.6, the first two (2) shall statements, as they appear
on 1760, are validated using test method ADR101 while the third (3) shall statement is
validated using test method ADR102. In this way, the requirement is easily identified,

traceablgto Mt=STD=-1760amdtherefore mustbe foltowedoradheredto(tgsted) to verify

overall system compliance to MIL-STD-1760.

Introductjon:

As part df an aircraft’'s qualification to its system specification requirements, the AEIS
design shall be validated against the requirements of MIL-STD-1760. The specific
validation effort for a given ASI will be defined in a test'plan prepared for the| AEIS. The
methods|defined in this document provide guidance for the preparation of the test plans by
delineating the pertinent requirements in MIL-STD-1760 and validation methiodology. For
those requirements that can be validated bydest or analysis, this document also provides
test techpiques. Section 5, herein, presents'validation details associated with each
requirement in MIL-STD-1760.

Validatiop Techniques:

Validatioh of a design to thesrequirements of MIL-STD-1760 can be accomplished through
the use af a number of techniques. A general listing of these techniques incjudes:

a. Test

b. Analysis

c. Inspgction

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.

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
aircraft design documentation such as drawings, parts lists, software listings, etc.

-11 -
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4.3

4.4

4.5

Inspection: Inspections are visual examinations and other nondestructive investigations
of hardware and materials to determine compliance with the physical requirements of

MIL-STD-1760.

Tailoring:

The implementation of an AEIS could be unique for each type of aircraft. Therefore, the
test techniques presented in this document are written in general terms to avoid
addressing aircraft unique operating details that would be reqwred if detailed test

techniqu

| will need to

be defingd by a custom ° Test Plan” tallored specifically for the AEIS. This.custom test
plan woyld address specific test setups, test equipment, and those opefating procedures
required to exercise the ASI under test. These are a set of minimal.verification
requirements that can be added to but not subtracted from as thatyjwould mean that the

AEIS may not meet the requirements of the “Standard”.

Except as specified in the detailed AEIS test plan, validation tests are expected to be

a. Temperature: Room ambient
b. Altitude: Normal ground

c. Vibrdtion: None

d. Humidity: Room ambient-up to 90% relative humidity (noncondensing)

e. Powgr supply: AC: 115 +/- 3.0 V AC RMS, 400 +/- 7 Hz
DC:27.5+/-2.0V DC

Measuring Equipment:

This sectiof’addresses the test equipment used in the test methods containgd in this

document.

-12 -
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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 an ASI:
a. HBW Interfaces:

(1) Sinusoid Signal Generator capable of 1.3 Vpp at 20 MHz with +/-

2.0V offset.

(2) [ Function/ATbitrary VWaveform Generator capabie of 3.5 VPP, 20
with a +/-2.0 V DC offset.

(3)| Network Analyzer 20 Hz to 200 MHz both 50 and 75 ohm\capabil

(4)| Spectrum Analyzer with high persistence display 20Kz to 200 M
75 ohm capability.

(5)| Oscilloscope with storage facility.
(6)| Power Meter capable of measuring -55.dBm.

(7)| Adapters Cables, Impedance Matching Attenuators and Test Loa
and 75 ohm.

b. Digjtal MUX Data Interface:
(1)| MIL-STD-1553 data‘bus tester
(2)| Impedance analyzer
(3)| Oscilloscepe with storage facility.

(4)| TRMS differential voltmeter

z - 20 MHz

ity.
Hz, 50 ohm &

ds of 50 ohm

-13 -
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451 (Continued):
c. Low Bandwidth Interface:
(1) Audio Spectrum Analyzer covering a frequency range from 150 Hz to 50 kHz
with variable voltage output up to 12 V (peak-to-peak) with selectable output

and input impedances.

(2) Testloads of 30 ohms, 50 ohms, 60 ohms, 75 ohms and 600 ohms.

(3)] Ohmmeter (continuity test).

(4)| Digital voltmeters with a signal measurement bandwidth.ofgreatgr than dc to
10 kHz.

(5)| Second order Butterworth low pass filter (12 db/octave roll-off) with a cut-off
frequency of 8 kHz.

(6)| Oscilloscope with storage facility.
d. Disrete Interfaces (REL Consent, INL, ADR, and Structure GND):
(1)| Digital Volt Ammeter
(2)| Oscilloscope with storage facility.
(3)| DC Power supply
(4)| AC Power Supply
(5)| ResistorRecade Box

e. 28V DCPInterface:

Digital Volt-Ammeter

—~
—
~

(2) Oscilloscope with storage facility.

(3) DC Power supply

-14 -
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451 (Continued):
f. 115V/200 V ACP Interface:
(1) Digital Volt-Ammeter
(2) Oscilloscope with storage facility

(3) ACP (400 Hz) supply

(4)| Power factor meter
g. 27Q V DCP Interface:
(M| N/A
h. Fiber Optic Interface:
(D N/A
i. Initfalization, Connector Intermateability, Umbilical Cable Interface:
(1
4.5.2 Equipnment Accuracy: The accuragy,of instruments and test equipment usgd to control or
monitof the test parameters shallbe verified and shall satisfy the requiremgnts of MIL-C-

45662 fo the satisfaction of the procuring activity. All instruments and test|equipment
used il conducting the tests‘specified herein shall:

~

None Required

a. Conpform to laboratory standards whose calibration is traceable to the grime
stapdards at the:National Bureau of Standards.

exgmple;'if a variable has a tolerance of +/-10%, the test equipment shall have a
mepsurement tolerance of +/-2.5% or better. In the event of conflict bgtween this
accuracy and requirement for accuracy in any one of the test methods of this
document, the latter should govern.

b. Haye an‘aecuracy of at least V4 tolerance on the requirement to be mejasured. For

c. Measurements made to satisfy open-ended maximum or minimum requirements
shall be accurate within 5% of the requirements to be satisfied.

-15 -
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4.6 Operation of an ASI Under Test:

The detailed test plan shall include those AEIS peculiar operational requirements

necessary to sequence the ASI through the applicable states and modes. T

hese peculiar

requirements include such items as: timelines, commands to a store, status and

responses from a store, and high and low bandwidth signal sources or loads
simulated signal inputs (and loads) required to activate, utilize, or operate all
functions may be used during testing.

. Actual or
AEIS

4.7 Test Datg:

Test data shall include complete identification of all test equipment and‘accs
data shall include the actual test setup, test sequence used, and ambient co
test recofd shall contain a signature and date for certification of the test data
engineer.

5. DETAILEQ REQUIREMENTS:
5.1 Introducfjon:

Detailed jvalidation methods are given in Appendix A of this document. The
below present information relative to each ofthe ASI’s.

5.2 High Bandwidth (HBW)
5.2.1 General Requirement: The High Bandwidth (HBW) interfaces of the ASI an

validatgd against the requirements of MIL-STD-1760 through a combinatio
analysis, and inspection methods. The HBW validation matrix is presenteq

ssories. The
nditions. The
by the test

paragraphs

e to be
n of test,
1 in Table 1.

-16 -
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TABLE 1 - High Bandwidth Validation Matrix

MIL-STD-1760 SHALL VALIDATION VALIDATION VALIDATION METHOD
PARAGRAPH TITLE STATEMENT TECHNIQUE1 TECHNIQUE2 TECHNIQUE3 REFERENCE
4.3 Primary Interface Signal Set 1 - X - HBW101
2 X X X HBW107 - HBW121
3 X X HBW102
4.31 High Bandwidth Interfaces 1 X X - HBW101
2 X X - HBW109, HBW116,
HBW117, HBW120
3 - - - N/A
4,6 X X - HBW107 - HBW121
5 - X X HBW101
4.3.11 Type A $ignal Requirements 1,2 X - = HBW103
4.3.1.1a 1,2,3 X 1 HBW104
4.3.1.1b 1 X 3 HBW105
4.3.1.1c
4.3.1.2 Type B $ignal Requirements 1 - - - N/A
4.31.3 Signal Assignment 1 - X - HBW106
4.3.1.3a 1 - X - HBW106
4.3.1.3b 1 - X - HBW106
4.3.1.3c 1,2 - X - HBW106
5.1 Aircraft Requirements 1 X HBW107 — HBW121
51.1 Aircraft HB Interfaces 1,2 X - HBW107
3 X X - HBW109 — HBW114
51.1.1 Minimum Transfer Capacity 1 X X - HBW108
5.1.1.21 Type A Return Loss 1,2 X - - HBW109
5.1.1.2.2 Type A Transient Response 1,2 X - - HBW110
Figure 5b 1-6 X - HBW110
Figure 6b 1-5 X - - HBW110
5.1.1.2.3 Type A Ipsertion Gain 1 X - - HBW111
5.1.1.2.4 Type A Representative Pulse 1,2,3 X X - HBW112
Delay
5.1.1.2.5 Type A Equalization 1,2,3 X - - HBW113
5.1.1.2.6 Type A Pynamic Range 1 X - - HBW114
5.1.1.2.7 Type A $ignal Path DC Offset 1 X - - HBW115
5.1.1.2.8 Type A INoise Requirements 1 X - - HBW116 — HBW121
5.1.1.2.8.1 Type A Random Noise 1 X - - HBW116
5.1.1.2.8.2 Type A Periodic Noise 1,253 X - - HBW117
5.1.1.2.8.3 Type A Impulse Noise 1 X - - HBW118
5.1.1.2.84 Type A $timulated Noise 1 X - - HBW119
5.1.1.2.85 Type A €ommon Mode Noise: 1 X - - HBW120
51.1.4 Ground Reference 1,2,3 X HBW121
NOTE: Validation Techniquef:
1. Test
2. Analysis
3. Inspection

-17 -
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5.2.2 Special Considerations: The following special considerations apply to the three different

validati

5.2.21

on techniques.

Test Techniques: Test of the aircraft's compliance to the HBW interface requirements

concerns the effect of the ASI mating connector on the test results. Some of the
critical electrical characteristics (such as Return Loss) of the interface can be
significantly affected by the ASI connector performance. Likewise, the test results can
be significantly affected by calibration methods associated with the test setup. An
example case is measuring the Return Loss of the aircraft at the ASI. Typical methods
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sis Techniques: The analysis effort associated with the HB interfaq
ntially limited to determining compliance by ‘@nalysis of the aircraft's
m specification, as applicable. In some instances analysis of speci
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TABLE 2 - Digital Multiplex Data Validation Test Compliance Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
4.3 Primary Interface Signal Set 1-3 X X X MUX101 — MUX119
4.3.2 DIGITAL MULTIPLEX DATA 1,2 - - X MUX101
BUS INTERFACE
5.1.2 Aircraft Digital Data Bus 1,2 X MUX101
Interface
5.1.21a FUNCTIONAL 1,2 - X - MUX102
5.1.2.1b CHARACTERISTICS 1.2 X MUX103
5.1.2.1c 1 X MUX104
5.1.2.1d 1 X MUX102
5.1.2.1e 1 X MUX104, MUX109 —
MUX119
B.4.2.24 NUCLEAR Weapon Control 1,2 - X - MUX104
B.4.2.2.5 Nuclgar Weapon Monitor 1,2 X MUX104
5.1.2.2 Elecjrical Characteristics 1 X MUX105 — MUX108
5.1.2.2.1 OUTPUT 1 X - - MUX105
CHARACTERISTICS 3 X MUX106
5.1.2.2.2 INPUT| CHARACTERISTICS 1 X - MUX107
5.1.2.23 SHIELD GROUNDING 1 X - - MUX108
B.4.1 LOGICAL INTERFACE 1,2,3 X X - MUX109
(COMMUNICATION RULES)
B.4.1.1.3.1.5 LOGICAL INTERFACE 1,2,3 - X - MUX11-
(THANSMIT VECTOR
WORD)
B.4.1.1.3.1.6 LOGICAL INTERFACE 1,2 - X - MUX111
(SYNCHRONIZE WITH
DATA WORD)
B.4.1.1.3.2 LOGICAL INTERFACE N2 - X - MUX112
(PROHIBITED MODE
COMMANDS)
B.4.1.2.3 LOGICAL INTERFACE 1,2,3 - X - MUX113
(SUBISYSTEM FLAG BIT)
B.4.1.5.2 LOGICAL INTERFACE 1,2,3 - X - MUX114
B.4.1.5.21 (CHECKSUM 1,2 X
REQUIREMENT-AND
ALGORITHM)
B.4.1.5.3 LOGICAL INTERFACE 1 - X - MUX115
(EKECUIION TIME)
B.4.1.55 LOGICAL INTERFACE 1-4 - X - MUX116
(REQUEST SERVICING).
B.4.2.1 LOGICAL INTERFACE 1-3 - X - MUX117
B.4.2.1.1 (BASE MESSAGE DATA 1-2 X
B.4.2.1.2 FORMAT) X
B.4.2.2.1 LOGICAL INTERFACE 1,2,3-4 - X - MUX118
(STORE CONTROL)
B.4.2.2.2 LOGICAL INTERFACE 1,2,3-4 - X - MUX119
(STORE MONITOR)

NOTE: Validation Techniques:

1. Test

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

5.3.2.1 Test Techniques: Test of the aircraft's compliance to the digital MUX data interface
requirements concerns the effect of the mating test cable (between the test equipment
and the aircraft) 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.

5.4 Low Bangdwidth (LBW)
5.4.1 Generdl Requirement: The low bandwidth (LBW) interface of the ASlI is to|be validated
against the requirements of MIL-STD-1760 through a combination of test, analysis, and
inspection methods. The LBW validation matrix is presented Table 3.
TABLE 3 - Low Bandwidth Validatiorn Matrix
VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
4.3 Primgry Interface Signal Set 1-3 X X X LBW101-LBW111
4.3.3 Low pandwidth interface 1,2,3,4 - X - LBW101
- X - LBW102
X - - LBW104
4.3.3.1 LB signal requirements 1,2,3,4 X - - LBW103
X - - LBW106
4.3.3.2 Signgl assignment 1,2 - X - LBW102
- - X LBW112
5.1.3 Aircrgft LB interface 152 - X - LBW102
5.1.3.1 Minirpum transfer capacity 1,2 - X - LBW102
5.1.3.2 Inpuf/ output impedance 1,2 X - - LBW104
5.1.3.3 Insertion gain 1 X - - LBW107
5.1.3.4 Equdlization requirements 1,2 X - - LBW107
5.1.3.5 Sign4l path dc offset 1 X - - LBW108
5.1.3.6 Nois¢ - N/A N/A N/A -
5.1.3.6.1 Perigdic random noise 1,2,3 X X - LBW109
5.1.3.6.2 Impulse noise 1,2 X X - LBW110
5.1.3.6.3 Stimylated noisé 1 X X - LBW111
5.1.3.6.4 Comfnon mode.noise 1,2 X - - LBW108
5.1.3.7 Ground.referénce 1,2,3 - X - LBW101
% - - LBW105
NOTE: Validation Techniques:
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: Test of the aircraft's compliance to the LBW interface requirements
concerns signal level, impedance, signal quality and frequency range.
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5.4.2.2 Analysis Techniques: The analysis effort associated with the LB interface is
essentially limited to determining compliance by analysis of the aircraft's ICD or
system specification, as applicable. In some instances analysis of specific test results
is also required.

5.4.2.3 Inspection Techniques: The inspection effort associated with the LB interface is
essentially limited to confirming that if the aircraft uses the interface for only those
applications identified in the standard; i.e., tones or voice grade audio. This
compliance can be determined by analysis of the aircraft's ICD or system specification,
as appticabte:

5.5 Release|(REL) Consent

5.5.1 Generdl Requirement: The Release Consent (REL) interface ofthe ASl is|to be
validat¢d against the requirements of MIL-STD-1760 through-acombination of test,
analysis, and inspection methods. The Release Consent.validation matrix|is presented

in Tablg 4.
TABLE 4 - Release Consent Validation Matrix
VALIDATION VALIDATION VALIDATION

MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD

PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
4.3 Primary| Interface Signal Set 1,2,3 X X X REL101 - REL107
4.3.4 Releas¢ Consent Interface 1,2 X REL101
514 Aircraft|Release Consent 1,2,3 - X REL101

Interfack 4,5 X X - REL102
5.1.4.1 Voltage| Level 1 X - - REL103
5.14.a
5.1.4.b 2 X - REL103
5.1.4.2 Current|Level 1,2 X - REL103
5143 Stabilizgtion Time 1 X - REL104
5.1.4.4 Enable Lead Time 1 - X REL105
5.1.4.5 Inhibit Delay 1 X REL106
5.1.4.6 Ground|Reference 1 X REL107
NOTE: Validation Techniqués:
1. Test
2. Analysis

3. Inspection

5.5.2 Special-Gensiderations:Thefollowingspecial-considerationsapply-to-the-three different

validation techniques.

5.5.2.1 Test Techniques: Test of the aircraft's compliance to the Release Consent interface
requirements concerns the electrical isolation to all other ASls.

5.5.2.2 Analysis Techniques: The analysis effort associated with the Release Consent
interface is essentially limited to confirming that the aircraft uses the interface for only
those applications identified in the standard. This compliance can be determined by
analysis of the aircraft's ICD or system specification, as applicable.
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5.5.2.3 Inspection Techniques: The Release Consent interface has no inspection
requirements.

5.5.2.4 Revisions and Notices: None.

5.6 Interlock (INL)

5.6.1 General Requirement: The Interlock (INL) interface of the ASI and Auxiliary ASI are to
be validated against the requirements of MIL-STD-1760 through a combination of test,

analys S, and nspecton methoads. Ine INL vallaation matrix 1s presented Table 5.
TABLE 5 - Interlock Validation Matrix
VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
4.3 Primgry Interface Signal 1,2,3 X X INL101 — INL104
Set
4.3.5 Primdry Interlock Interface 1,3 X INL101
4.4 Auxilipry Power interface 1,2 X INL101
Signgl Set
4.4.2 Auxilipry Interlock Interface 1,3 X INL101
5.1.5 Aircrdft Interlock Interface 1 X INL101
5.1.5a Open| Circuit Voltage 2 X INL102
5.1.5b Excitgtion Current 2 X INL103
5.1.5¢c Impeglance Detection 1,2 X INL104
Threghold
NOTE: Validation Techniques:
1. Test
2. Analysis

3. Inspection

5.6.2 Specia| Considerations: Thefollowing special considerations apply to the three different

validation techniques.

5.6.2.1 Test[Techniques:Test of the aircraft's compliance to the Interlock interface require-
ments concernmimeasurements required to evaluate impedances at specific voltage,

current, and-frequency levels.

5.6.2.2 Analysis)Techniques: The analysis effort associated with the Interlock inferface is
essentially Timited o confirming that the aircrait uses the interface for the application
identified in the standard. This compliance can be determined by analysis of the

aircraft's ICD or system specification, as applicable.

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

5.6.2.4 Revisions and Notices: MIL-STD-704 contains several revision and notices that may

impact the validation criteria.
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5.7 Address (ADR)

5.7.1 General Requirements: The address (ADR) interface of the ASl is to 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.

TABLE 6 - Address Validation Matrix

VALIDATION VALIDATION VALIDATION

MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD

PARAGRAPH STATEMENT 1 2 3 REFERENCE
4.3 Primary| Interface Signal Set 1,2,3 X X - ADR101 — DR109
4.3.6 Addres$ Interface 1,2 - X - ADR101
5.1.6 AircraftfAddress Interface 1,2 - X - ADR101

3 - X - ADR102

5.1.6.1 Addres$ Assignment 2 - X - ADR103
5.1.6.1a 3 - X - ADR104
5.1.6.1b 1,4 X - ADR105
5.1.6.2,5.1.6.2a, Addres$ Signal 1 X - - ADR106
5.1.6.2b
5.1.6.3, 5.1.6.33, Logic Thresholds 1-4 X - - ADR107
5.1.6.3b
5164 Response Characteristics 1,2 X - - ADR108
5.1.6.5 Addres$ Isolation 1,2 X - - ADR109

NOTE: Validation Techniqyes:

1. Test
2. Analysis

3. Inspection

5.7.2 Specia
validation techniques.

5.7.21

5.7.2.2

5.7.2.3

Test
conc
and t
and i

| Considerations: The féllowing special considerations apply to the

Techniques: Testof the ASI's compliance to the ADR interface req
erns the abilityito determine if a unique address has been assigned

Solations

Analysis\T'echniques: The analysis effort associated with the ADR interf:

esse

three different

Llirements
to each ASI

psts for address stability, response times, thresholds, response characteristics

ace is

ose

1’rin||y limited to. Pnnfirming that the AS| uses the interface for nnly th

applications identified in the standard. This compliance can be determined by analysis
of the aircraft's ICD or system specification, as applicable.

Inspection Techniques: The ADR interface has no inspection requirements.

5.7.2.4 Revisions and Notices: None.
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5.8 Structure Ground (GND):

3. Inspection

5.8.1 General Requirement: The Structure Ground interface of the ASl is to be validated
against the requirements of MIL-STD-1760 through a combination of test, analysis, and
inspection methods. The Structure Ground validation matrix is presented in Table 7.

TABLE 7 - Structure Ground Validation Matrix
VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
43 Prinpary Interface Signal Set 1-3 X X GND101
437 Prinpary Structure Ground 1-3 - X GND101
443 Auxliary Structure Ground 1-3 - X GND101
51.7 Airgraft Structure Ground 1,2 X X GND101
NOTE: Validation Techniques:
1. Test
2. Analysis

5.8.2 Specia

validati
5.8.2.1 Test
curre
and {
5.8.2.2 Analy
with 1
safel
sourd
cond
shou
techr

| Considerations: The following special considerations apply to the
on techniques.

Techniques: The measurements required for the Structure Ground
nt and voltage measurements between the Structure Ground interfa
he aircraft conductive structure.
sis Techniques: The analysis aspects of the Structure Ground inte
ault analysis. The aircraft'design should be evaluated to determine

conduct the fault currents that could occur due to internal faults of
Licting fault currents), the voltage developed is of safe magnitude. Th

ical documentation, that the ASI is not relying on the existence of s

three different

interfaces are
ce contact

rface deal
its ability to
power

es to vehicle structure. The path resistance shall be low enough that when

e analysis

d confirm, by evaluation of the aircraft's ICD, fabrication drawings gnd other

tructure

ground to complete a ground path for any interface power or signal functjon.

5.8.2.3 Insps

ction<Fechniques: The structure GND interface has no inspection 1

equirements.

5.8.2.4 Revisions and Notices: None.
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59 28V DCP

5.9.1 General Requirement: The 28 V DCP interface of the ASl is to 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.

TABLE 8 - 28 V DC Power Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH |  TITLE STATEMENT 1 2 3 REFERENCE
4.3 Prjmary Interface 1-3 X X DCP101-DCP109
Signal Set
4.3.8 Primary Power 1 - X - DCP102
2,4 - X = DCP101 (28V dc only)
3 N/A N/A N/A -
5% N/A N/A N/A -
4.41 Ayxiliary Power 1 - X - DCP102
2,4 - X - DCP101 (28V dc only)
3 N/A N/A N/A -
5% N/A N/A N/A -
5.1.8 Aifcraft 28 V dc 1-3 - X - DCP101
Pgwer Interface
5.1.8.1 In¢lependent 1 - X - DCP102
C¢ntrol
5.1.8.2 Vqltage Level 1-4 X X - DCP103
5.1.8.3.1 Cyrrent Capacity 1,2 X X - DCP104
Prjmary Signal Set
5.1.8.3.2 Cyrrent Capacity 1 X X - DCP105
Ayxiliary Power
Signal Set
5.1.8.3.3 Sinultaneous - N(A N/A N/A -
Current
5.1.8.4 Oyercurrent 1 - X - DCP106
Prptection
5.1.8.5 Off-State Leakage 1,2 X - - DCP107
Current
5.1.8.6 Sthbilization Time 1 X - - DCP108
5.1.8.7 Giound Reference 1 DCP101
5.1.8.8 Pgwer Application 1,2 - X - DCP109
NOTE: Validation TecHniques:
1. Test
2. Analysis
3. Inspection
* Shall for ‘not to be usefl for diserete functions’ is not considered to be relevant to ASI’s.

5.9.2 Special Eonsiderations: The following special considerations apply to the

validation techniques.

5.9.2.1 Test Techniques: Test of the ASI's compliance to the 28 V DCP interface

three different

requirements concerns the total 28 V DC continuous current provided simultaneously
through both the primary and AUX interfaces at any Class IA or IIA ASI. This current

need not exceed 30A.
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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 ASI is "compatible" with MIL-STD-704. This
compliance may be determined by analysis of the aircraft's ICD, fabrication drawings
and other technical documentation that defines the design.

The abnormal operation voltage limits are to be validated by analysis only due to
practical difficulties of arranging for the aircraft to work in an abnormal mode.

The overcurrent and initial surge current requirements are to be validated by analysis
only gueto possibte damage to the AStoccurring if vatidated by test:

5.9.2.3 Inspgction Techniques: The 28 V DCP interface has no inspection fequirements.

5.9.2.4 Revisgions and Notices: MIL-STD-704 contains several revisions, noticesg, and
amendments that may impact the validation criteria.

NOTE:

The requirement in section 4 of MIL-STD-1760/that the power interface is not
to be used for discrete functions is considered not relevant to ASI's and is
therefore not addressed in this document:

The soft requirement for simultaneous current is validated by the independent
control analysis and maximum current capability tests for the Pfimary and
Auxiliary; i.e. combination need not exceed 30 A.

5.10 115V/200 V ACP

5.10.1 Genergdl Requirement: The 115V/200 V ACP interface of the ASl is to be alidated
againsty the requirements of MIL-STD-1760C through a combination of test, analysis, and
inspection methods. The-115 V/200 V ACP validation matrix is presented jn Table 9.
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TABLE 9 - 115 V/200 V AC Power Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
4.3 Primary Interface Signal Set 1-3 X X ACP101-ACP112
438 Primary Power 1 - X - ACP102
2,4 - X - ACP101
(115V ac only)
3 N/A N/A N/A -
5* N/A N/A N/A -
4.41 Auxiliary Power 1 - X - ACP102
2,4 - X - ACP101
(115V ac only)
3 N/A N/A N/A -
5* N/A N/A N/A -
5.1.9 115V[200 V ac power 1-3 - X A ACP101
interface
5.1.9.1 Indegendent control and 1-3 - X - ACP102
deadfacing
5.1.9.2 Voltage level 1-3 X X - ACP103
5.1.9.31 Currgnt Capacity Primary 1 X X - ACP104
signal set
5.1.9.3.2 Currgnt Capacity Auxiliary 1 X X - ACP105
powef signal set
5.1.9.3.3 Simultaneous current - N/A N/A N/A -
5.1.9.4 Overgurrent protection 1 - X - ACP106
5195 Off-sfate leakage current 1,2 X - - ACP107
5.1.9.6 Stabilization time 1 X - - ACP108
5.1.9.7 Phasg rotation 1 X - - ACP109
1 X - - ACP110
5.1.9.8 Load|power factor 1 = X - ACP111
5.1.9.9 Phasg power unbalance 1 < X - ACP112
5.1.9.10 Ground reference 1 - X - ACP101
5.1.9.11 Powdr application - N/A N/A N/A -
NOTE: Validation Techniques:
1. Test
2. Analysis

3. Inspection

* Shall for ‘not to be used for discrete functions’ is not considered to be relevant to ASI’s.

5.10.2 Special Considerations:” The following special considerations apply to the three different

validatipn techniques:

5.10.2.1 Test [Techniques: Test of the ASI's compliance to the 115 /200 V ACP |interface
requifements concerns the total 115 V AC continuous current provided sjmultaneously
through’both primary and AUX interfaces at any Class IA or IIA ASI. This current need

not exceed 30 A per phase.
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5.10.2.2 Analysis Techniques: The analysis effort associated with the 115 V/200 V ACP
interface is essentially limited to confirming that the ASI is "compatible" with MIL-STD-
704. This compliance can be determined by analysis of the aircraft's ICD, fabrication
drawings, and other technical documentation that defines the ASI design.

The abnormal operation voltage limits are to be validated by analysis only due to
practical difficulties of arranging for the aircraft to work in an abnormal mode.

The overcurrent and initial surge current requirements are to be validated by analysis
only gueto possibte damage to the AStoccurring if vatidated by test:

5.10.2.3 Inspgction Techniques: The 115 V/200 V ACP interface has no inspection
requirements.

5.10.2.4 Revigions and Notices: MIL-STD-704 contains several revisjons, notices, and
amendments that may impact the validation criteria.

NOT

The requirement in section 4 of MIL-STD=1760 that the power interface is not
to be used for discrete functions is considered not relevant to ASI's and is
therefore not addressed in this document.

The soft requirement for simultaneous current is validated by the
independent control analysis-and maximum current capability tests for the
Primary and Auxiliary; i.e.xcombination need not exceed 30 A.

The Power Applicationrequirement is considered to be applicaple to stores
and not addressed here.

5.11 270V DCP

5.11.1 General Requirement: The 270 V DC high voltage power (HVP) interface pf the ASl is
to be vhlidated against the requirements of MIL-STD-1760 through a comfination of test,
analysis, andtinspection methods. The 270 V DCP validation matrix is pregented in
Table 10.
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TABLE 10 - 270 V DC Power Validation Matrix

Inter]

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

ace

ues:

VALIDATION VALIDATION VALIDATION

MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD

PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
4.3 Primary Interface Signal Set 1,2,3 - X - HVP101
4.3.8 Primary Power Interface 1,3,4,5 X HVP101
4.4 Auxiliary Power Interface 1,2 X HVP101

Signal Set Interface

441 AuxilianPaower 1.3 4.5 X _ HVP101
5.1.10 Aircrpft 270VDC Power 1,2 X X HVP101

5.11.2 Specia
validati

511.2.1 Test
270

5.11.2.2 Analy
limite
that 3
analy
that g

5.11.2.3 Insps
DCP

plugg
5.12 Fiber Op|

5.12.1 Geners

| Considerations: The following special considerations apply to the
on techniques.

Techniques: There are no 270 V DC tests required for ASI validatig
DC interface requirement is limited to reserving cavities in the con

sis Techniques: The analysis effort>associated with the 270 V DCH
d to confirming, by inspection, that the ASI does not use the conne
re reserved for 270 V DCP applications. This compliance can be d
sis of the aircraft's ICD, fabrication drawings, and other technical dq
efines the aircraft design.

ction Techniques; <Fhe inspection requirement associated with the
interface deals with confirming that the ASI connector contains con
ed contact cavities for the reserved 270 V DCP and power return li

tics

three different

n since the
nectors.

P interface is
ctor cavities
etermined by
pcumentation

ASI|'s 270 V
tacts or
hes.

| Reguirement: The fiber optic (FOC) interface of the ASl is to be v

agains

the requirements of MIL-STD-1760 through a combination of test,

lidated
nalysis, 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 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
4.3 Primary Interface 1,2,3 X X FOC101
Signal Set
439 Fiber Optics 1 X X FOC101
Interfaces
5.1.11 FIBER OPTIC 1,2,3 X X FOC101
INTERFACE

NOTE: Validation Techniques:

1. Test
2. Analysis
3. Inspection

5.12.2 Specia

validat

5.12.2.1 Test

the F

512.2.2
to co

reserf
aircra
aircraé

5.12.2.3

caviti

Analy

Inspe
interf

jlon techniques.

ft design.

pce deals with confirming that the ASI connector contains plugged
les for the two reserved .FOC channels.

5.13 Initializatjon Procedures

5.13.1 Genergdl Requirement: The power-up initialization performance of the ASI
validat¢d against.the requirements of MIL-STD-1760 through a combinatio
analysis, and-inspection methods. The initialization validation matrix is preg

Table 12.

| Considerations: The following special considerations apply to the

Techniques: There are no FOC interface tests required for ASI valig
OC interface requirement is limited to reservingicavities in the conngctors.

sis Techniques: The analysis effort associated with the FOC interf3
hfirming, by inspection, that the ASI does not use the connector cay
ved for FOC applications. This compliance can be determined by 4
ft's ICD, fabrication drawings, and.@ther technical documentation th

ction Techniques: The inspection requirement associated with the

three different

ation since

ce is limited
ities that are
nalysis of the
at defines the

ASI's FOC
contact

is to be
n of test,
sented in
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TABLE 12 - Initialization Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
4.3 Primary Interface 1-3 - X - INT101-INT104
5.1.12 Signal Set Initialization 1 X INT101
5.1.12.1 Pre-initialization 1 X INT102
Conditions
5.1.12.1a 4 X
5.1.12.1b 1 X
5.1.12.1¢c 1 X
5.1.12.2 Ppwer Application 1,2 X INT103
51.12.3 F|rst Response 1,2,3 X INT104
NOTE: Validation Techhiques:
1. Test
2. Analysis

3. Inspection

5.13.2 Specia

validat

5.13.2.1 Test
conc
tests
vario
ident

5.13.2.2

oper.
Rele

comy

Analy
ared

| Considerations: The following special considerations apply to the

jlon techniques.

Techniques: Test of the ASH's.compliance to the power-up initializ
s test cases. The.detailed test plan for the specific aircraft ASI un
fy any power cycling limitations.

sis Technigties: A number of ASI initialization requirements in MIL
efined as-aspects associated with being compatible with various int

se.Consent interface shall be in the inhibit state prior to store pows
atibility requirements shall be validated by analysis.

tional-eonditions. For example, paragraph 5.1.12.1, MIL-STD-176(

three different

ion process

a
brns operational limitations:that may exist with the aircraft. Conducring these
will generally require several cycles of power turn-on and turn-off tg

evaluate the
ler test should

LSTD-1760
erface

C, states that
r-up. These

This validation will be based on evaluation of associated aircraft technical

docu

5.13.2.3

mentation such as ICDs, drawings, software listings, etc.

power-up initialization process validation.

Inspection Techniques: There are no inspection requirements associated with the
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5.14 Connector Intermateability

5.14.1 General Requirement: Connector (CON) intermateability characteristics of the ASI are to
be validated against the requirements of MIL-STD-1760 through a combination of test,
analysis, and inspection methods. The CON intermateability validation matrix is

presen

ted in Table 13.

TABLE 13 - Connector Intermateability Validation Matrix

VALITUATIUIN VALIUATIUN VALITUATIUIN
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
4.3 Primpry Interface Signal Set 1-3 X X CON101, CON102
4.5 Interface connectors 1,2 X X CON101
5.6.1a, 5.6.1b, Primpry interface connectors 1-4,13,14 X X CON101
5.6.1.f, 5.6.1g
5.6.2a, 5.6.2b, Auxiliary power interface 1-4 X X CON101
5.6.2c, 5.6.2d connector
5.6.3,5.6.4 Connector receptacle, 1 X X CON101
Plugped cavities
5.6.6.1a, ASI @nd CSSI 1 X CON102
5.6.6.1b,
5.6.6.1c, 5.6.6.1d
NOTE: Validation Technjques:
1. Test
2. Analysis
3. Inspection

5.14.2 Specia

Considerations: The fallowing special considerations apply to the

validation techniques.

5.14.2.1 Test[Techniques: There are no CON intermateability tests required for A

5.14.2.2 Analysis Techniques: The analysis effort associated with CON intermate
limitgd to confirming that the aircraft uses the correct connector type, ins
contact assignments. This compliance can be determined by analysis of
ICD, ffabrication drawings and other technical documentation that defines

design

three different

Sl validation.

bability is
ert, and

the aircraft's
the ASI

5.14.2.3 Inspection Techniques: The inspection requirements associated with the ASI
connector characteristics consist of visual verification of connector orientations.

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

5.15.1 General Requirement: Umbilical (UMB) characteristics are to be validated against the
requirements of MIL-STD-1760 through a combination of analysis, and inspection
methods. The UMB cable validation matrix is presented in Table 14.

TABLE 14 - Umbilical Validation Matrix

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH | TITLE STATEMENT 1 2 3 REFERENCE
43 Primgry Interface Signal Set 1-3 - X X UMB101-UMB103
5.4 Umbilical cable requirements 1 - - X UmMB101
5.4.1 Primgry umbilical HB 1 - - X UMB102
interfaces
2 - - X UMB103
542 Primgry umbilical data bus 1 - - X UMB102
interface
2 - - X UMB103
543 Primgry umbilical LB interface 1 - - X UMB102
2 N - X UMB103
544 Primgry umbilical release 1 - - X UMB102
consg¢nt interface
545 Umbilical interlock interface 1 - - X UMB102
5.4.6 Primgry umbilical address 1 : - X UMB102
interface
547 Umbilical structure ground 1,2 - - X UMB102
54.8 Umbilical 28V dc power 1,2 - - X uUmB102
interface
5.4.9 Umbilical 115V ac power 142 - - X UMB102
interface
5.4.10 Umbifical 270V dc power 1 - - X UmMB101
interface
54.11 Primgry umbilical fiber optic 1 - - X UMB101
interface
5.4.12 Umbilical gross shield 1 - - X UMB101
2 - - X UMB103
5.6.5 Umbilical primaryifterface 1-4 - X X UMB101
conngctors
5.6.5 Umbilical auxiliary interface 1-4 - X X UMB101
conngctors
5.6.6.3 Umbilical cable 1,2 - - X umB101

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 different
validation techniques.

5.15.2.1 Test Techniques: The analysis effort associated with umbilical cables is limited to
confirming that the aircraft uses the correct connector type, insert, contact types and
cables types that meet the requirements, and that the umbilical production test
documentation and reports confirm compliance with the isolation and bonding
requirements across the environment the umbilical is expected to operate in. This
compliance can be determined by analysis of the aircraft's ICD, fabrication drawings

and ¢

5.15.2.2 Analy
chars
ident

5.15.2.3 Insps
seve

6. NOTES:
6.1 Guideling

6.1.1 Introdu
validatg
These
system
availab
identify
require
for eac

thertechnicatdocumentation thatdefimes the Umbiticatdesigm:

sis Techniques: The inspection requirements associated withdhe
cteristics consist of visual verification of connector orientation, and
fication of contact types.

ction Techniques: MIL-STD-1560, MIL-C-38999, and MIL-C-39029
al revisions, notices, and amendments that may,impact the validati

s for Validation Plan Development:

ction: A custom validation plan should be written specifically for ea
pd. The development of the test-plan requires that ASI data items b
fata items should include, but-not be limited to, an aircraft ICD, wiri
segment specification and*data document. With the necessary dat
le, a review of the validation methods in Appendix A should be perf
the test, analysis, and inspection techniques necessary for validati
d techniques have_been identified, a specific validation plan can the
h test method:

imbilical
if desired,

contain
DN criteria.

ch ASI to be
e available.
ng diagram,
a items
brmed to

bn. Once the
n be written
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6.2 Test Sequence:

Careful consideration must be given to the test sequences for each ASI. All

operational

safety requirements of the aircraft must be identified. Additionally, all operational
restrictions of the aircraft must be known. In general, analysis methods will be performed
prior to electrical tests on the aircraft. Power limitations of some aircraft may preclude
prolonged operation or repetitive cycling of operation power. The initial tests on the ASI
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 strucf@GNDmmwwmmﬂmmmn should be
tested. MIL-STD-1553 control signals, such as, the ADR interface, INL, and|REL consent

tests shquld be performed. After these tests have been completed, ACP an
interfacep should be checked. The final sets of tests should check those po

i DCP
rtions of the

LB and HB interface that have been implemented. Once the required testing has been

completgd, the aircraft should be returned to a known state and\power shou
removed

d be

PREPARED UNDER THE JURISDICTION OF

SAE SUBCOMMITTEE AS-1B, AIRCRAFT/STORE INTEGRATION OF

COMMITTEE AS-1, AVIONICS/ARMAMENT INTEGRATION
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HBW101 — HB

MUX101 — MUX119
LBW101 - LBW112

REL101 — REL107

APPENDIX A
VALIDATION METHODS

V2T

INL101 — INL1
ADR101 - AD
GND101 ........
DCP101 -DC
ACP101 -AC
HVP101.........
FOC101 ........
INT101 — INT1
CON101 - CQ

UuMB101 - UM
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METHOD: HBW101

PARAMETER: Primary Interfaced Signal Set, High Bandwidth Interfaces

MIL-STD-1760 PARAGRAPH: 4.3, 4.3.1

PURPOSE: This method verifies that the RNASP interfaces meet the minimum requirements
for the defined ASI interface class and that each HB interface has a signal connection and a
signal return (shield) connection.

PARAMETER
VALIDATION

VALIDATION
interface has 4

a. The Class
b. The Class

APPARATUS:
VALIDATION
per the requirg

signal return.

NOTES: N/A

TYPE:
[ECHNIQUE:

N/A

CRITERIA: The aircraft is considered to have passed if the HB sign
by the ASI’s interface class are present and supported by the RNASP and that ea
signal connection and a signal return (shield) connection.

| interface consists of HB1, HB2, HB3 and HB4.
Il interface consists of HB1 and HB3.

METHOD: Evaluate the aircraft's<TDP to verify the HB interfaces ar
d interface class and that each.interface contains a signal connecti

(X) ELECTRICAL
() TEST

( )PROTOCOL ( ) PHYSI]
(X) ANALYSIS () INSPEQ

AL
TION

als required
ch HB

e supported
bn and a
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METHOD: HBW102

PARAMETER:

Primary Interface Signal Set

MIL-STD-1760 PARAGRAPH: 4.3

PURPOSE: This method verifies that an RNASP is not damaged by the removal of any

termination fro

m any HB interface.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE:  (X) TEST (X) ANALYSIS () INSPEGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if all HB validation methods

are passed aft
sets without in

APPARATUS:
VALIDATION
To verify by an

Analyze the R
damage to the

To verify by te

Apply the appropriate logic to activate the HB path under test and remove the inpJ

terminations fa
direction and 1

er all RNASP inputs and outputs have been exercised with-their req
put or output terminations.

N/A
METHOD:
alysis:

NASP TDP for the system to verify that no terminations are required
input or output.

t:

5

r the required RNASP path. If this is a bi-directional signal path, sy
cpeat the test. Repeat for all required RNASP paths.

Apply the app

activate the HB path under test and then disconnect the output load from the path
If this is a bi-directional*signal path, switch the direction and repeat the test. Repg
required RNA$P paths.

opriate signalto each required input to the RNASP, apply the apprdg

uired signal

to prevent

t and output
itch the

priate logic to
being tested.
at for all

Apply the appropriate signal to each required input to the RNASP, apply the appropriate logic to
activate the HB path under test and then disconnect the input termination from the path being
tested. If this is a bi-directional path, switch the direction and repeat the test. Repeat for all
required RNASP paths.

Verify the correct operation of each signal path after the completion of the test methods above.

NOTES: N/A
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METHOD: HBW103

PARAMETER:

Type A Signal Requirements

MIL-STD-1760C Paragraph: 4.3.1.1a

PURPOSE: This method verifies the routing network meets the steady state and transient
signal condition requirements.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE:  (X) TEST ( )ANALYSIS () INSPECGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if the routing hetwork can
support:

a. A 1.3Vpp gignal with a +/-1.55Vdc steady state component.

b. The 1.3Vpp signal returns to within 5% of its steady state limit\in less than 250ms when an
offset of +/} 2.0 Vdc is applied.

APPARATUS:

a. Function generator capable of producing a 1.3 \/\peak to peak, 20Hz — 20MHZ sine wave
and capable of supplying a DC offset of +/- 2.QV.

b. Oscilloscope

c. Adapters dables (50 and 75 ohm) for connecting the test equipment to the ASI.

d. 50 and 75 phm BNC ‘T’ with 50 and 75 ,6hm loads

VALIDATION METHOD:

a. Input a sing wave in the frequency range of 20Hz to 20MHz, 1.3V peak to peak with a +/-
1.55VDC domponent inte.the signal path input and verify on the oscilloscope, the signal
integrity.

b. Input a sing wave in the frequency range of 20Hz to 20MHz, 1.3V peak to peak and record
the peak tqg peak eutput. Apply a momentary +/-2.0V offset and verify the outgut recovers to
the signalg steady state peak to peak limit within 250ms.

NOTES:

1. If multiple paths through the aircraft routing network are possible, then each path shall be
validated.

2. HB1 and HB2 are 50 ohm signal paths

3. HB3 and HB4 are 75 ohm signal paths

4. All signal paths must be terminated with their correct characteristic impedance.

5. The +/-1.55VDC component is an offset measured from 0VDC to the mean of the sine wave.
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METHOD: HBW104

PARAMETER:

Type A Signal Requirements

MIL-STD-1760C Paragraph: 4.3.1.1b

PURPOSE: This method verifies the routing network meets the power spectral component
requirement between 20MHz and 200MHz of 14dB/octave.

PARAMETER

TYPE: (X) ELECTRICAL () PROTOCOL

( ) PHYSICAL

VALIDATION

VALIDATION
path is within t
200MHz.

APPARATUS:

a. Spectrum
b. Signal Ger
c. Adapters g

VALIDATION

Connect the si
input of the sp
measurement
20MHz and 20

NOTES:

1. If multiple
validated.

HB1 and H

[ECHNIQUE.  (X) TEST ( YANALYSIS () INSPEQ

CRITERIA: The aircraft is considered to have passed if the cutput d

\nalyzer

erator (20MHz at 1.33V peak to peak)

METHOD:

gnal generator (20MHz at 1.33\peak to peak) to the ASI input con

pctrum analyzer to the ASI output. Verify the power spectral compd
at 20MHz and then scanthe spectrum analyzer to 200MHz. Verify

baths through-the aircraft routing network are possible, then each ps

B2 aré-50 ohm signal paths
B4sare 75 ohm signal paths

ables (50 and 75 ohm) for connecting thetest equipment to the ASI.

OMHz the power spectral component does not exceed 14dB/octave.

TION

f any signal

he power spectral component limit line of 14dB/octave between 20MHz to

hector and the
nent
that between

hth shall be

2.
3. HB3 and H
4. All signal p

aths must be terminated with their correct characteristic impedance
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METHOD: HBW105

PARAMETER: Type A Signal Requirements

MIL-STD-1760C Paragraph: 4.3.1.1c

PURPOSE: This method verifies the routing network meets the slew rate requirements.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE:  (X) TEST ( )ANALYSIS () INSPECTION
VALIDATION CRITERIA: The aircraft is considered to have passed if the routing hetwork can
support a minimum slew rate or 65 volts/microsecond.

EQUIPMENT:

a. Function generator capable of producing a 2V peak to peak,40MHz squarewgve.

b. Oscilloscope

c. Adapters dables (50 and 75 ohm) for connecting the testiequipment to the ASI.

d. 50 and 75 phm BNC ‘T’ with 50 and 75 ohm loads

VALIDATION METHOD:

a. Adjust the function generator output for a 10MHz, 2V peak to peak square waye.

b. View the sfjuare wave on the oscilloscope:and insure the rise time of the leadipg or trailing

edge is 65
c. Apply the 3
d. Connect th
e. Measure t}

wave.

f. Calculate
requireme
microseco

NOTES:

/olts/microsecond or greater;

quare wave into the signalpath input.

e oscilloscope to the signal path output.

e voltage change versus time of the leading or trailing edge of the

t of being.€qual to or greater than the minimum requirement of 65
nd.

butput square

e voltage change (slew rate) per microsecond to see if it meets the passing

olts/

1. If multiple paths through the aircraft routing network are possible, then each path shall be

validated.

2. HB1 and HB2 are 50 ohm signal paths
3. HB3 and HB4 are 75 ohm signal paths
4. All signal paths must be terminated with their correct characteristic impedance
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METHOD: HBW106

PARAMETER:

Signal Requirements

MIL-STD-1760C Paragraph: 4.3.1.3, 4.3.1.3a, 4.3.1.3b, 4.3.1.3c

PURPOSE: This method verifies that the RNASP assigns the allowed signals to the proper HB

signal paths.

PARAMETER

TYPE: (X) ELECTRICAL () PROTOCOL

( ) PHYSICAL

VALIDATION
VALIDATION

RNASP or
interface.

RNASP o
which com

a.
b.

c.
33500nH

APPARATUS:

VALIDATION
network only t

a.
b.

Signals, w
Time corre
signal chat
Monochror
Raster con

C.

NOTES: N/A

RNASP only transfers monochrome raster composite:video that complies

[ECHNIQUE. () TEST (X) ANALYSIS () INSPEQ

CRITERIA: The aircraft is considered to have passed if the;
ly transfers signals, which comply with type B signal characteristi

nly transfers time correlation (synchronization, clocking and blar
ply with type A signal characteristics only on HB1 or HB2 or both.

B3 or HB4 or both.
N/A

METHOD: Evaluate the aircraft's<TDP to determine if the aircraft HE
ansfers the allowed Type A and-B signals on their perspective HB i

nich comply with type B §ignal characteristics, shall only be transfer
lation (synchronization,. clocking and blanking) signals, which com
acteristics, shall orly:be transferred on HB1 or HB2 or both.

ne raster composite video shall only be transferred on HB3 or
nposite video shall comply with STANAG 3350.

TION

Cs on the HB1
hking) signals,

with STANAG

B distribution
hterface.

red on HB1.
ply with type A

HB4 or both.
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METHOD: HBW107

PARAMETER: Aircraft HB Interface

MIL-STD-1760 PARAGRAPH: 5.1.1

PURPOSE: This method verifies that the aircraft provides the HB signal routing network
necessary to support bi-directional signal transfer at each ASI for transfer of both type A and
type B signals.

PARAMETER|TYPE: ( ) ELECTRICAL ( ) PROTOCOL (X)PHYSIC
VALIDATION TECHNIQUE: () TEST (X) ANALYSIS () INSREC
VALIDATION CRITERIA: The aircraft is considered to have passed if the HB dist

network provides the necessary paths to support the transfer of a simplex HB sign
the RNASP arld any ASI or between ASI’s as applicable. The aircrafbshall be cap
assigning, conrolling, and routing/re-routing HB signals to their préper destination

APPARATUS:

VALIDATION

N/A

METHOD: Evaluate the aircraft's TDP to~determine if the aircraft Hi

network provides the necessary paths to support bi-directional signal transfer from

any ASland b

NOTES: N/A

ptween ASI to applicable.

AL
TION

ribution

al between
able of

S.

B distribution
RNASP to

-43 -



https://saenorm.com/api/?name=a2902865cbf0bc920e10fbdc6f74f070

SAE AS47642

METHOD: HBW108
PARAMETER: Minimum Transfer Capacity

MIL-STD-1760 PARAGRAPH: 5.1.1.1

PURPOSE: This method verifies that the aircraft provides the minimum simultaneous transfer

of HB signals through an ASI.

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

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

TION

VALIDATION CRITERIA: The aircraft is considered to have passed if the HB-distfibution
network provides the necessary capacity to support the transfer of a onedype A signal or one
type B signal gn HB1, simultaneously with the transfer of type A signalsn HB2, HB3 and HB4

through an AS|.

APPARATUS:| N/A

VALIDATION METHOD: Evaluate the aircraft's TDP to determine if the aircraft HB distribution

network provides the necessary capacity to support the-Simultaneous signal trans
A signal or on¢ type B signal on HB1 with the transfer of type A on HB2, HB3 and
an ASI.

NOTES: N/A

er of one type
HB4 through
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METHOD: HBW109

PARAMETER:

Type A Return Loss

MIL-STD-1760C Paragraph: 4.3.1,5.1.1.2.1

PURPOSE: This method verifies that all aircraft type A ASI transfer paths meet the return loss

requirements.

PARAMETER

TYPE: (X) ELECTRICAL () PROTOCOL

( ) PHYSICAL

VALIDATION

VALIDATION
Return Loss m

APPARATUS:

a. Network A
b. Adapters ¢
c. Calibration

VALIDATION

The input and
MHz.

NOTES:
1. The netwo
coaxial co
required t¢
calibration
not be incl

normalized
The open

[ECHNIQUE.  (X) TEST ( YANALYSIS () INSPEQ

CRITERIA: The aircraft is considered to have passed if the input an
easured is not less than 20 dB from 20 Hz to 20 MHz when!properl

nalyzer (20 Hz to 20 MHz) capable of 50 and 75.06hm measurement
standards (50 and 75 ohm) including impedance matching attenua
METHOD:

output return loss of HB1, HB2, HB3 and HB4 shall be measured fr

rk analyzer uses type N or SMA connectors that will not mate w
ntacts used by-the MIL-STD-1760 ASI. Therefore an adapter
D connect the. néetwork analyzer cable to the size 12 coaxial g
standards/will connect directly to the network analyzer. The ad3

with/Ahe 'network analyzer after the analyzer has been calibrated.

ables (50 and 75 ohm) for connecting the testiequipment to the ASI.

TION

d output
y terminated.

tor

bm 20Hz to 20

th the size 12
cable will be
ontacts. The
pter cable will

uded in the network analyzer calibration. However, the adapter cable should be

during the

refurn loss measurement.

end>of the signal path must be terminated with the characteristic impedance
HB1 and HB2 must be terminated with 50 ohms and

HB3 and HB4 must be terminated with 75 ohm.

validated.

The test set up is shown in Figure HBW109.
If multiple paths through the aircraft routing network are possible, then each path shall be
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Network Analyzer

PORT 1 PORT 2

50 Ohm Network Analyzer

tc-AS] Arlapfnr Cable

Size 12, 50 ohm coax
socket mates with ASI H

Return’Loss - 50 Ohn

Network Analyzer

PORT 1 PORT 2

50 to 75 Ohm matching \ tj
attenuator

75 Ohm Network Analyzer
to ASI Adapter Cable

Size 12, 50 ohm coax
socket mates with ASI >

|

FIGURE HBW109
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METHOD: HBW110

PARAMETER

. Type A Transient Response

MIL-STD-1760C Paragraph: 5.1.1.2.2, Figure 5b, Figure 6b

PURPOSE: This method verifies that all aircraft type A ASI transfer paths meet the transient

response requ

PARAMETER
VALIDATION

VALIDATION
output signal f.

response envg
and 8b (Allowe
pass/fail valida

APPARATUS:

Oscillosco
Adapters ©
50 and 75
Impedance

P20 TO

VALIDATION

Connect the o
Connectthe o
oscilloscope’s
envelope desd
and 8a (2T Ba

NOTES:

1.

Arbitrary W

irements.

TYPE: (X) ELECTRICAL () PROTOCOL

( ) PHYSICAL

[ECHNIQUE:  (X) TEST ( )ANALYSIS () INSPEC
CRITERIA: The aircraft is considered to have passed when the-trar
blls within the allowed response envelope described by figures 5b (1
lope cosine-squared T), 6b (Allowed response envelopge'for cosine:
d response envelope for 2T bar) of MIL-STD-1760., Each figure co

tion test criteria.

aveform Generator.
be capable of displaying 50 ns rise time pulse.

phm BNC ‘T’ with 50 and 75 ohmfoads
matching attenuator

METHOD:

Itput of the wavefofm 'generator to the input of the ASI port to be mé
5cilloscope to the ‘edtput of the ASI port to be measured. Compare
output waveform;, described in the Validation Criteria, to the input re
ribed in MIL-STD-1760 figure 5a (Cosine-squared T), 6a (Cosine-s(

.

ables (50 and 75 ohm) for connecting the test equipment to the ASI.

TION

sfer path
A\llowed
squared 2T)
ntains several

basured.
the
sponse
quared 2T)

The test set up is shown in Figure HBW110.

If multiple paths through the aircraft routing network are possible, then each path shall be

validated.

HB1 and HB2 are 50 ohm signal paths
HB3 and HB4 are 75 ohm signal paths
All signal paths must be terminated with their correct characteristic impedance
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METHOD: HBW111

PARAMETER:

Insertion Gain

MIL-STD-1760C Paragraph: 5.1.1.2.3

PURPOSE: This method verifies that all aircraft type A ASI transfer paths meet the insertion
gain requirements.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE:  (X) TEST ( )ANALYSIS () INSPEGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if the signal insertion gain

between the in
APPARATUS:

Arbitrary W\
Oscillosco
Adapters
50 and 75
Impedance

P20 TO

VALIDATION

Configure the
(2T Bar). Con
Connect the o

put and output is not more than 0.5 dB and not less than -4.0 dB.

aveform Generator.
pe capable of displaying 50 ns rise time pulse;

phm BNC ‘T’ with 50 and 75 ohm loads
matching attenuator

METHOD:
vaveform generator to produce waveform described by MIL-STD-1]

hect the output of the waveform generator to the input ASI portto b
5cilloscope to the output ASI port to be measured. Calculate the ing

from the output waveform displayed on the oscilloscope using the following formu

gain = 20 log (
response for 2

NOTES:

The test sq

V1 3/V) where Vand V, ; are defined in figures 8a (2T Bar) and 8b (A
T Bar) respectively.

t upsis’shown in Figure HBW110.

If multiple

ables (50 and 75 ohm) for connecting the test equipment to the ASI.

60 figure 8a
b tested.
ertion gain
a: Insertion
\llowed

aths through the aircraft routing network are possible, then each

path shall be

validated.

HB1 and HB2 are 50 ohm signal paths
HB3 and HB4 are 75 ohm signal paths
All signal paths must be terminated with their correct characteristic impedance
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Function / Arbitrary

ASI or RNASP

50 Ohm Adapter Cable

nfiguration 50 Ohm

pnfiguration 75 Ohm

Waveform
Generator
Test g
50 Ohm Adapter Cable
Scope AN
50 Ohm BNC 'T'
50 Ohm Load
ASI| or RNASP
Inpedance. Matching
’/ Aftendator
Function / Arbitrary
Waveform K\
Generator 75 Ohm Adapter Cable
TestC
50 Ohm Adapter Cable
Scope A
75 Ohm BNC 'T'
75 Ohm Load

FIGURE HBW110
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METHOD: HBW112

PARAMETER:

Representative Pulse Delay

MIL-STD-1760C Paragraph: 5.1.1.2.4

PURPOSE: This method verifies that all aircraft type A ASI transfer paths meet the

representative

PARAMETER

pulse delay requirements.

TYPE: (X) ELECTRICAL () PROTOCOL

( ) PHYSICAL

VALIDATION

VALIDATION
signal path do
nanoseconds
delay for the ¢
computing sig

APPARATUS:

Arbitrary W
Oscillosco
Adapters ©
50 and 75
Impedance

P20 TO

VALIDATION

Configure the

(2T Bar). Con
Connect the o
displayed on t
the voltage V/}
on the output s
Bar) of MIL-ST

[ECHNIQUE:  (X) TEST (X)) ANALYSIS () INSPEC
CRITERIA: The aircraft is considered to have passed if the pulse d
es not exceed 2.0 microseconds and does not vary by more'than +
rom its nominal value. The nominal value of the signal path repres
Lirrent routing path configuration shall be retained andmade availal]

hal latency. The pulse delay is measured at the V/2<rising edge.

aveform Generator.
be capable of displaying 50 ns rise time pulse.

phm BNC ‘T’ with 50 and 75 ohmfoads
matching attenuator

METHOD:

ivaveform generator{o produce waveform described by MIL-STD-1]
hect the output of\the waveform generator to the input ASI port to b
5cilloscope tothe output ASI port to be measured. Measure the pul
he oscilloseope. The representative pulse delay is the time differen
P being measured on the input signal rising edge and the voltage V;
bignal rising edge. V1.3 is defined in figure 8b (Allowed response en
D-1760. Evaluate the aircraft's TDP to determine if the aircraft HB

network retain

ables (50 and 75 ohm) for connecting the test equipment to the ASI.

TION

blay of any

B35

bntative pulse
le for

r60 figure 8a
b tested.

se delay

Ce between
3/2 measured
velope for 2T
distribution

5 the Representative Pulse Delay and makes it available for compu

ing signal

latency.

NOTES:

validated.

The test set up is shown in Figure HBW112.
If multiple paths through the aircraft routing network are possible, then each path shall be

HB1 and HB2 are 50 ohm signal paths
HB3 and HB4 are 75 ohm signal paths
All signal paths must be terminated with their correct characteristic impedance
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METHOD: HBW113

PARAMETER:

Equalization

MIL-STD-1760C Paragraph: 5.1.1.2.5

PURPOSE: This method verifies that all aircraft type A ASI transfer paths meet the gain

equalization lo

SS requirements.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE:  (X) TEST ( )ANALYSIS () INSPEGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if the gain of any signal

path is within t
The zero dB rg
and 200 MHz
envelope).

APPARATUS:

a. Network A
b. Adapters ¢

VALIDATION

Calibrate the n

he limits shown in figure 9 (Gain misequalization envelope).of MIL-3
ference gain shall be the gain at 20KHz. The maximum‘gain betwe
5hall not exceed the envelope limits of 1760 Figure 9 (Gain misequa

nalyzer (20 Hz to 200 MHz) capable of 50:@nd 75 ohm measuremer

METHOD:

the output of the network analyzer to theASI input connector and the input of the

analyzer to the
misequalizatio
respect to the

ASI output. Verify the gain is within the limits of MIL-STD-1760 fig
n envelope) and thé:gain between 20MHz and 200MHz is less than
rero 0dB gain reference.

er cables that connect the network analyzer to the ASI must be i
procedure so that they are not part of the measurement.

NOTES:

1. The adapt
calibration

2. The throud

ables (50 and 75 ohm) for connecting:the test equipment to the ASI.

5TD-1760.
ben 20 MHz
lization

etwork analyzer for insertion,"loss / gain measurements"” measurement. Connect

hetwork
ure 9 (gain
+3dB with

ncluded in the

h-calibration cable, used to calibrate the network analyzer for 0 ¢

B attenuation,

should be as short as possible to minimize the error introduced in the calibration.

validated.

The test set up is shown in Figure HBW113.
If multiple paths through the aircraft routing network are possible, then each path shall be

HB1 and HB2 are 50 ohm signal paths
HB3 and HB4 are 75 ohm signal paths
All signal paths must be terminated with their correct characteristic impedance
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Through Calibration Cable

AS| or RNASP
m 75 Ohm Adapter Cable
||
Network V\Impedance Matching
Analyzer Attenuators
I 75 Ohm Adapter Cable
Equalization Loss
Calibration - 75 0hm
ASI or RNASP
50 Ohm Adapter Cable
Network Throu
Analyzer

50 Ohm Adapter Cable

Equalization Loss

Calibration - 50 Ohm

ph Calibration Cable
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METHOD: HBW114

PARAMETER:

Dynamic Range

MIL-STD-1760C Paragraph: 5.1.1.2.6

PURPOSE: This method verifies that all aircraft type A ASI transfer paths meet the dynamic
range requirements.

PARAMETER

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

VALIDATION TECHNIQUE: _ (X) TEST ( YANALYSIS () INSPEQ

VALIDATION CRITERIA: The aircraft is considered to have passed if the dynami

signal path is
APPARATUS:

a. Function ¢

capable of
b. Oscillosco
c. Adapters g
d. 50 and 75

VALIDATION

Input a 1kHz s
input. Verify o

than 6 percent.

NOTES:

1. The test se6
If multiple
validated.
HB1 and H

ot compressed or clipped by more than 6 percent.

enerator capable of producing a 3.5 V peakto” peak, 1 kHz g
supplying a DC offset.

De

pohm BNC ‘T’ with 50 and 75 ohm loads
METHOD:

ne wave, 3.5V peak to peakiwith a +/- 0.5VDC component into the
n the oscilloscope, the gignal at the output is not compressed or clif

t up is shown-in Figure HBW110.
paths thfough the aircraft routing network are possible, then each

B2sare 50 ohm signal paths

HB3 and H

B4 are 75 ohm signal paths

o0k w

All signal paths must be terminated with their correct characteristic impedance
The +/- .5VDC component is an offset measured from OVDC to the mean of the sine wave.

ables (50 and 75 ohm) for connecting thetest equipment to the ASI.

TION

C range of any

ine wave and

signal path
pped by more

path shall be
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METHOD: HBW115

PARAMETER:

Signal Path DC Offset

MIL-STD-1760C Paragraph: 5.1.1.2.7

PURPOSE: This method verifies that all aircraft type A ASI transfer paths meet the DC offset

requirements.

PARAMETER

TYPE: (X) ELECTRICAL () PROTOCOL

( ) PHYSICAL

VALIDATION TECHNIQUE:

VALIDATION CRITERIA: The aircraft is considered to have passed if the maximy
at each output|of each signal path does not exceed 250 millivolts with the input t

its characteris
APPARATUS:

a. Oscillosco
b. Adapters ¢
c. 50and 75

VALIDATION

Connect the o
power to all ai
verify the sign

NOTES:

. The test s¢
If multiple
validated.
HB1 and H
HB3 and H

(X) TEST ( YANALYSIS () INSPEQ

ic impedance.

De
phm BNC ‘T’ with 50 and 75 ohm loads
METHOD:

5cilloscope to the signal path output with proper impedance matchin

craft systems that connect to-the RNASP. With the input properly t
| at the output does not’exceed +/- 250mV.

t up is showmin Figure HBW112.
paths through the aircraft routing network are possible, then eacH

B2 aré-50 ohm signal paths
B4sare 75 ohm signal paths

ables (50 and 75 ohm) for connecting the test equipment to the ASI.

TION

m dc voltage
erminated in

g. Apply
erminated,

path shall be

All signal p

aths must be terminated with their correct characteristic impedance
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RNASP

Switch Routing

Test Configuration - 50 Ohm

Test Configdration - 75 Ohm

Network
50 Ohm Adapter Cable
ASI
Scope AN
50 Ohm BNC 'T'
50 Ohm Load
RNASP
Switch Routing
Network
75 Ohm Adapter Cable
ASI
Scope ¥
75 Ohm BNC 'T'
75,0hm Load
FIGURE HBW112
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METHOD: HBW116

PARAMETER:

Random Noise

MIL-STD-1760C Paragraph: 5.1.1.2.8, 5.1.1.2.8.1

PURPOSE: This method verifies that all aircraft type A transfer paths meet the random noise

requirements.

PARAMETER

TYPE: (X) ELECTRICAL () PROTOCOL

( ) PHYSICAL

VALIDATION

VALIDATION

at each signal
weighting fung
applied.

APPARATUS:
a. Power Me
tailored to
b. Adapters g
and output
c. 50and 75
VALIDATION

Connect the p
components.

the proper imp
delivery of a w

NOTES:

The test sq

[ECHNIQUE:  (X) TEST ( )ANALYSIS () INSPEC
CRITERIA: The aircraft is considered to have passed if the random
path output, with the input terminated, does not exceed -45'dBm R,

tion of MIL-STD-1760 figure 10 (Random noise weightingfunction)

er capable of measuring down to at least™~55 dBm RMS. Frequs
fake account of the weighting function.
ables (50 and 75 ohm) for connecting, the test equipment to the sig

phm loads
METHOD:
bwer meter to the output of the signal path with the proper impedan
Replace the signal.aircraft source feeding the signal path under tesf

edance. Applypower to all aircraft systems that are necessary to s
eapon. Measurethe random noise on the power meter.

t up;is“shown in Figure HBW116.

N —

If multiple

TION
noise power

VIS after the
has been

eNCYy response

ynal path input

ce matching
with a load of
upport

aths through the aircraft routing network are possible, then each

path shall be

validated.

ook w

HB1 and HB2 are 50 ohm signal paths
HB3 and HB4 are 75 ohm signal paths
All signal paths must be terminated with their correct characteristic impedance
Random noise is defined as randomly occurring noise, which is distributed over a large

bandwidth. Random noise, which is keyed on and off from time to time, is included.
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7. The spectral components of random noise are random in phase. Therefore doubling the
measurement bandwidth doubles the measured power. For this reason, random noise is
usually specified as some noise power per unit bandwidth (dB/Hz). The random noise pass
criteria specified by MIL-STD-1760 specified a noise power (-45dBmRMS) without a
measurement bandwidth. Therefore a power meter was selected for this test, which
measures noise power independent of bandwidth. Some power meters do not allow the
frequency response table to be edited. This approach using a power meter is simple
providing the weighting function can be implemented.
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RNASP Input disconnected from
aircraft systems and

<« terminated with 50 or 75

ohm load

Power Meter

50/75 Ohm Adapter

Cables

Switch Routing
Network

FIGURE HBW116

ASI
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METHOD: HBW117

PARAMETER:

Periodic Noise

MIL-STD-1760C Paragraph: 5.1.1.2.8, 5.1.1.2.8.2

PURPOSE: This method verifies that all aircraft type A ASI transfer paths meet the periodic
noise requirements.

PARAMETER

TYPE: (X) ELECTRICAL () PROTOCOL

VALIDATION TECHNIQUE:

(X) TEST ( YANALYSIS () INSPEQ

( ) PHYSICAL

TION

VALIDATION CRITERIA: The aircraft is considered to have passed if the calculated periodic

noise voltage

t each signal path output, with the input terminated, does not exces

ed 0.8 mV

RMS for each jvalid state of the HB routing network, after the weighting function off MIL-STD-

1760 figure 11| (Periodic noise weighting function) has been applied.CThe noise vgltage shall be

determined by|stimulating each HB and LB interface of the AEIS;\not associated with the signal

path under tesft, by an in-band maximum amplitude sinusoidaksighal which produges the

maximum weighted crosstalk voltage at the path output when all HB and LB interfaces are

terminated. The calculated periodic noise voltage shall be\the root sum of squareg of the

measured indiyidual crosstalk voltages plus the nonstimtlated weighted periodic noise voltage.

APPARATUS:

a. Spectrum Analyzer.

b. Function Qenerator, 20 Hz to 20 MHzwith sweep capability.

c. Adapters dables (50 and 75 ohm)forconnecting the test equipment to the signal path input
and output

d. 50 and 75 phm loads

VALIDATION METHOD:

a. All aircraft[systems(must be turned off except for those systems necessary for operation of
the RNASP.

b. Connect Spectrum Analyzer to the output of the transfer path under test.

c. Replace theZsignal source feeding the signal path under test with a load|of the proper
impedance.

d. Apply a 3V peak to peak, 20 Hz to 20 MHz sine wave to each of the type A, HB interfaces
not associated with the signal path under test.

e. Apply a 12V peak to peak, 300Hz to 3.4 kHz sine wave to the LB interfaces.

f. Measure the frequency spectrum of the output signal and calculate the maximum weighted
crosstalk voltage for each of the stimulated signal paths.

g. Compute the RMS value from all the individual crosstalk voltages.
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NOTES:
1. The test set up is shown in Figure HBW117.
2. If multiple paths through the aircraft routing network are possible, then each path shall be

validated.

HB1 and HB2 are 50 ohm signal paths

HB3 and HB4 are 75 ohm signal paths

Low Bandwidth (LB) is 600 ohm signal path

All signal paths must be terminated with their correct characteristic impedance
Periodic noise includes the effects of cross talk from aircraft and store signal sources.

Noohkw
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RNASP Input disconnected from
P aircraft systems and
terminated with 50 or 75

ohm load

Switch Routing Network

50/75 Ohm Adapter

Cables

Spectrum Analyzer

ASI

Output to be tested /

FIGURE HBW117

Function
Waveform
Generator
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METHOD: HBW118

PARAMETER:

Impulse Noise

MIL-STD-1760C Paragraph: 5.1.1.2.8, 5.3.1.2.8.3

PURPOSE: This method verifies that all aircraft type A ASI transfer paths meet the impulse
noise requirements.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE:  (X) TEST ( )ANALYSIS () INSPEGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if the impulsg noise voltage

at the signal p
APPARATUS:

a. Oscillosco

of fast rise
b. Adapters ¢
c. 50and 75

VALIDATION

Connect the O
components.

Apply power t¢
RNASP and o

bth output with the input terminated does not exceed 40 mypp

pe with high persistence display or other features that enable capty
time randomly occurring noise spikes.

phm loads
METHOD:
scilloscope to the output of thé.signal path with the proper impedan
Attach a load of the proper impedance to the input of the signal path

all aircraft systems that'connect to the RNASP. Cycle all switches
hers associated with the weapons delivery system. Measure the ps

noise on displayed on the Oscilloscope.

NOTES:

Impulse ng
The test s€
If multiple

wnN =

ise consists of spikes, which may occur randomly or at fixed intervg
t up is'shown in Figure HBW118.
paths*through the aircraft routing network are possible, then each

validated.

ables (50 and 75 ohm) for connecting the test equipment to the ASI.

re and display

ce matching
under test.
in the

bak impulse

Is.

path shall be

No ok

HB1 and HB2 are 50 ohm signal paths
HB3 and HB4 are 75 ohm signal paths
All signal paths must be terminated with their correct characteristic impedance
Care must be taken that the oscilloscope is actually measuring while switches are being

cycled and not processing between acquisitions or in retrace when an impulse could be

missed.
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Scope

RNASP Input disconnected from
/ alrcrart pystems and
terminatefl with 50 or 75
oHm load

Switch Routing Network

50/75 Ohm Adapter

Cables

ASI

Output to be tested /

FIGURE HBW118

ASI
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METHOD: HBW119

PARAMETER:

Stimulated Noise

MIL-STD-1760C Paragraph: 5.1.1.2.8, 5.1.1.2.8.4

PURPOSE: This method verifies that all aircraft type A ASI transfer paths meet the stimulated
noise requirements.

PARAMETER

TYPE: (X) ELECTRICAL () PROTOCOL

( ) PHYSICAL

VALIDATION

VALIDATION
(HB1 and HB2
output when a
MHz is applieq

APPARATUS:

a. Spectrum
b. Function G
c. Adapters g

VALIDATION
All aircraft

weapon.
Connect sf

a.

oo

Apply a 1.
under test.
Record thg
the excitat

Connect the function generator-to the input of the transfer path under test.

[ECHNIQUE.  (X) TEST ( YANALYSIS () INSPEQ

) or -28 dBm (HB3 and HB4) of noise is added to the signalipath no
1.3 Vpp sinusoidal excitation signal of any frequency between 1 Mk
to the signal path input.

Analyzer

enerator, 1 MHz to 15 MHz, with sweepcapability.
METHOD:

power will be off except for those systems necessary to suppor
bectrum analyzer to the output of the transfer path under test.

BV peak to peak;1MHz to 15 MHz sine wave to the input of thg

maximum power added to the signal path due to the excitation sig
on signal.

ables (50 and 75 ohm) for connecting:the test equipment to the ASI.

TION

CRITERIA: The aircraft is considered to have passed if no more than -26 dBm

ise at the
iz and 15

t delivery of a

b transfer path

jnal, excluding
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NOTES:

1. Stimulated noise is additional noise that is induced by the presence of an input signal.

2. The test set up is shown in Figure HBW119.

3. If multiple paths through the aircraft routing network are possible, then each path shall be

validated.

HB1 and HB2 are 50 ohm signal paths

HB3 and HB4 are 75 ohm signal paths

All signal paths must be terminated with their correct characteristic impedance

1.3Vpp added to a 50 ohm HB transfer path will add 12.3 dBm at the test frequency.

Therefore [the spectrum analyzer must have enough attenuation switched|in to prevent

damage from the 1.3 V input signal.

8. When recqrding the power added care must be taken to ensure there\is’not| a contribution
from the sjmulus signal.

No ok
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Function
Generator

Spectrum Analyzer

Switch Routing Network

50/75 Ohm Adapter

Cables

ASI

Output to be tested /

FIGUREXHBW119

ASI
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METHOD: HBW120

PARAMETER:

Common Mode Noise

MIL-STD-1760C Paragraph: 5.1.1.2.8, 5.1.1.2.8.5

PURPOSE: This method verifies that all aircraft type A ASI transfer paths meet the common
mode noise requirements.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE:  (X) TEST ( )ANALYSIS () INSPEGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if the cammoph mode noise

voltage at eac
mV after the W
function) has |
the input struc

APPARATUS:

a. Spectrum
b. Adapters ¢
c. 50and 75

VALIDATION

Connect the S
transmission p
signal path un
conductor to s
delivery of a w

n signal path output, with respect to output structure groundydoes n
eighting function of MIL-STD-1760 figure 12 (Commonmode noise
een applied. The input is terminated and the input signal return is
ure ground during this test.

\nalyzer
ohm loads
METHOD:

pectrum Analyzer betweén the signal return conductor of the output
ath under test and the-structure ground. Replace the signal source|

ructure ground ~Apply power to all aircraft systems that are necess

the weighting function and:.calculate the resulting Common Mode Noise voltage o

to 20MHz ban

NOTES:

Hwidth.

ables (50 and 75 ohm) for connecting:the test equipment to the ASI.

ot exceed 200
weighting
connected to

of the
feeding the

Jer test with a loadefthe proper impedance connecting the input return

ary to support

eapon. Measurethe common mode noise on the spectrum Analyzer and apply

er the 20Hz

1.

Common mode noise is conducted on the center conductor and outer conductor of the

coaxial transmission path in the same direction and returns to the noise source through the

structure g

N

validated.

round.

HB1 and HB2 are 50 ohm signal paths
HB3 and HB4 are 75 ohm signal paths
All signal paths must be terminated with their correct characteristic impedance

Stimulated noise is additional noise that is induced by the presence of an input signal.
The test set up is shown in Figure HBW120.
If multiple paths through the aircraft routing network are possible, then each path shall be
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Spacirum Analyzer

Inpul disconeched| from

]

| raburn connachad o

| structure ground

1 A

aircrafl systams
RNASP bermnirmted with 50 for 75
ohm load, npui i
canrected fo
ground.
Swilch Routidg Retwork
SOF7S Chim Adapber Al A5
Cables

= Cutpuit to be tested

FIGURE HBW120
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METHOD: HBW121

PARAMETER:

Ground Reference

MIL-STD-1760 PARAGRAPH: 5.1.1.4

PURPOSE: This method verifies that all HB interfaces signal returns, at an ASI, are correctly
referenced to ground.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE: () TEST (X) ANALYSIS () INSPECGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if the AStrefgrences the

signal return tg
type A signal t
a type B signa
APPARATUS:

VALIDATION

and B signal re¢turns to aircraft structure ground, sink typ€ A signals are isolated fr
nd.

structure grou

NOTES: N/A

| the ASI references the signal return to aircraft structure ground.

aircraft structure ground when the ASlI is sourcing the signal, wher
he ASI isolates the signal return from aircraft structure ground, and

N/A
METHOD: Analysis the aircraft's TDP to verify the ASI references s

nd, and sink Type B signals are referenced to aircraft structure grou

sinking a
when sinking

ourced type A
om aircraft
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METHOD: MUX101

PARAMETER:

MUX Data Interface

MIL-STD-1760 PARAGRAPH: 4.3,5.1.2

PURPOSE: This method verifies that the connector contacts for MUX A and MUX B is provided
at the ASI connector contact h and k

PARAMETER TYPE: ( ) ELECTRICAL ( ) PROTOCOL (X)PHYSICAL
VALIDATION TECHNIQUE: () TEST ( )ANALYSIS  (X) INSPECTION
VALIDATION CRITERIA: Inspect that the MUX A and MUX B contacts are’present at the ASI

connector with
APPARATUS:

VALIDATION
MUX B are prq

NOTES: N/A

75 ohms twinaxial style contacts.
N/A

METHOD: Inspect the ASI connector to verify thatthe contacts for
vided.

MUX A and
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METHOD: MUX102

PARAMETER: MIL-STD-1553 Bus Controller (BC) Compliance (Functional Characteristics)

MIL-STD-1760 PARAGRAPH: 4.3,5.1.2.1a

PURPOSE: This method verifies that the aircraft complies with the Bus Controller (BC)
requirements of MIL-STD-1553

PARAMETER TYPE: ( ) ELECTRICAL (X) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE: () TEST (X) ANALYSIS () INSPECGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if the AEIS complies with

all BC requirer
APPARATUS:

VALIDATION
functions in co

NOTES:

hents of MIL-STD-1553 (see Notes 1 and 2).
N/A

METHOD: Check the aircraft’s TDP to verify that the aircraft perfory
mpliance with MIL-STD-1553

1. Signal ch

2.
3.

RT-to-RT
Reference
Data Bus §

a
mode; sto%-to-store transfer; and broadcast-messages.

cteristics: MUX A and MUX B interfaces operate in a dual stan

ansfers and broadcast messages.
AS4113, Test Plan for the-Digital Time Division Commands/Resp
bystem Controller.

ns its BC

dby redundant

pnse Multiplex
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METHOD: MUX103

PARAMETER:

MIL-STD-1760

Remote Terminal (RT) Address

PARAGRAPH: 4.3,5.1.2.1b

PURPOSE: This method verifies that the aircraft receives in response to valid commands
received from the bus controller directed only to the assigned ASI address on the dual
redundant standby interface.

PARAMETER|TYPE: ( ) ELECTRICAL (X) PROTOCOL ( )PHYSIC
VALIDATION TECHNIQUE: (X) TEST ( )ANALYSIS () INSREC
VALIDATION CRITERIA: The ASI address is considered to have passed.if'the te

to the assigne
APPARATUS:

a. AMIL-STO
b. Aircraft po
c. Suitable s

equipment
d. Test cablin
VALIDATION

Set the ad
Send a me
under test
Repeat for
Repeat of

a.
b.
c.
d.
NOTES:

1. Address af

I command word contains a terminal address which matéches the R

-1760 test equipment or suitable substitute.
iver sufficient to power the stores management system (SMS).
pftware in the aircraft's SMS to allow.communication to a MIL-

g connecting the test equipment tothe ASI.
METHOD:

iress at the ASI remote terminal.

ssage with the correct terminal address. Verify that the RT conneq
Fesponds to the message.

all ASls.
MUX A and MUX'B

bsigned prior to power being applied to the ASI.

AL
TION

ster responds
[ address.

5TD-1760 test

ted to the ASI
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METHOD: MUX104
PARAMETER: Nuclear Subaddress Allocation
MIL-STD-1760 PARAGRAPH: 4.3,5.1.2.1c,B.4.2.24and B.4.2.2.5

PURPOSE: This method verifies that the AEIS does not utilize MIL-STD-1553 subaddress 19
and 27 (decimal) for communications to non nuclear subsystems.

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

VALIDATION CRITERIA: The aircraft is considered to have passed if subaddresg 19 and 27
(decimal) are not assigned for MIL-STD-1553 subaddress communications except for nuclear
stores. Applieg only to messages detectable at any ASI.
APPARATUS:| N/A

VALIDATION METHOD: Review the AEIS system data specifications.

NOTES: N/A

-73-



https://saenorm.com/api/?name=a2902865cbf0bc920e10fbdc6f74f070

SAE AS47642

METHOD: MUX105

PARAMETER: Output Characteristics

MIL-STD-1760 PARAGRAPH: 4.3,5.1.2.2.1

PURPOSE: This method verifies the output amplitude of MUX A and MUX B at the ASI.

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the MUX+Afand MUX B
signals from the ASI comply with the output characteristics of MIL-STD-1553 trangformer
coupled stubs| See MIL-STD-1760, Figure 14, ASI Output Waveform Envelope.

APPARATUS

Aircraft poer sufficient to power the stores management system.

A MIL-STO-1760 ASI test set.

Voltage measuring/recording instrument such as a storage oscilloscope.
Test cabling connecting the test equipment to the ASY.

apow

VALIDATION METHOD: The suggested method.is to conduct the test at the ASI MUX A and
MUX B (high gnd low) outputs.

NOTES:

1. Signal characteristics: 1.4V p-p'to 14.0V p-p sine wave or square wave. Pee Figure 14
“ASI| Output Waveform Envelope” of Mil-Std-1760.
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METHOD: MUX106

PARAMETER: Output Characteristics

MIL-STD-1760 PARAGRAPH: 4.3,5.1.2.2.1

PURPOSE: This method verifies the maximum zero cross deviation of MUX A and MUX B at

the ASI.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE:  (X) TEST ( )ANALYSIS () INSPEGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if the MUX Ajand MUX B

waveform sign
90ns from the

APPARATUS
a. Aircraft po
b. Time meag
d. Test cablin
VALIDATION
Send a valid M

Verify complia

NOTES:

METHOD:

als from the ASI has zero crossing deviations which are egual to or
deal crossing point, measured with respect to the previous zero crg

iver sufficient to power the stores management:system.
uring/recording instrument such as a storageoscilloscope.
g connecting the test equipment to the ASY.

IL-STD-1553 message from the aircraft and measure the zero cros
at least 4 wavegform pulses (.5 +/-.090us, @.0 +/-.090us, 1.5 +/-090us and 2.0 +/-0
nce on both Mux A and Mux B busses.

less than
ssing.

s deviation for
bOus)
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METHOD: MUX107

PARAMETER:

Input Characteristics

MIL-STD-1760 PARAGRAPH: 4.3,5.1.2.2.2

PURPOSE: This method verifies the input signals of MUX A and MUX B at the ASI.

PARAMETER

VALIDATION TECHNIQUE:

TYPE: (X) ELECTRICAL

(X) TEST (X) ANALYSIS

( ) PROTOCOL ( )PHYSICAL
() INSPECTION

VALIDATION
considered to
output charact

APPARATUS:

VALIDATION
transformer co

NOTES:

1. Signal cha

CRITERIA: The aircraft shall receive, and operate with input signal
have passed if the MUX A and MUX B signals from the ASI comply
eristics of a MIL-STD-1553 transformer coupled stub terminal.

N/A

METHOD: The suggested method is to conduct the voltage test at
upled stub terminal.

racteristics: signal p-p amplitude, line-to-line is within the range of 1

waveforms is
with the

he data bus

4 to 14.0v.
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METHOD: MUX108

PARAMETER:

Shield Grounding

MIL-STD-1760 PARAGRAPH: 4.3,5.1.2.2.3

PURPOSE: This method verifies continuity between MUX A and MUX B stub shields and
aircraft Structure Ground at the ASI.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE:  (X) TEST ( )ANALYSIS () INSPEGTION
VALIDATION CRITERIA: The ASl is considered to have passed if the DC fesistapce between

the stub shield
APPARATUS:

a. A continuit
b. Test cablin

VALIDATION
MUX A shield
Repeat this te
ASls.

NOTES:

1. MIL-STD-1

suggests U

s and aircraft structure ground is less than 1 ohm (See Note™1).

y-measuring device such as an ohnmmeter.
g connecting the test equipment to the ASI.

METHOD: The suggested method is to-measure the resistance bet
connection and the aircraft structure ground contact using an ohmm
5t with connections to the ASI MUX®B shield connection. Repeat thi

760 does not specify ‘a resistance value for "continuity". This vali
sing a DC resistange\of 1 ohm or less as a definition of "continuity"

2. The aircraft Structure Ground-contact is contact "T" in the ASI primary connec

ween the ASI
eter.
s test for all

dation method

or.
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METHOD: MUX109

PARAMETER: Logical Interface (Communication Rules)

MIL-STD-1760 PARAGRAPH: 4.3, B.4.1

PURPOSE: Establish requirement to verify Communication Rules used by the Bus Controller

(BC).

PARAMETER TYPE: ( ) ELECTRICAL (X) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE: () TEST (X) ANALYSIS () INSPECGTION
VALIDATION CRITERIA: The platform is considered to have passed if the’BE€ complies with

the Test and Q
requirements (¢

APPARATUS:

VALIDATION
with the Test g
requirements (¢

N/A

BC for the AEIS.

NOTES: N/A

perating Requirements, Data Bus Operation, Characteristics, and f
pf MIL-STD-1553 as modified by MIL-STD-1760.

METHOD: Evaluate the aircraft's AEIS BC system to determine th
nd Operating Requirements, Data Bus Operation, Characteristics
pf MIL-STD-1553 as modified by MIL-STD1760. Verify that the Airq

Bus Controller

it complies
nd Terminal
raft act as the
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METHOD: MUX110

PARAMETER: Logical Interface (Transmit Vector Word)

MIL-STD-1760 PARAGRAPH: 4.3,B.4.1.1.3.1.5

PURPOSE: This method verifies the AEIS Bus Controller's (BC'’s) capability to issue Transfer

Vector Word Mode command.

PARAMETER TYPE: ( ) ELECTRICAL (X) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE: () TEST (X) ANALYSIS () INSPECGTION
VALIDATION CRITERIA: The platform is considered to have passed if the’BE cah functionally

issue Transmi
APPARATUS:
VALIDATION

Word commair

evaluated for i

NOTES: N/A

N/A

Vector Word mode codes command.

METHOD: Evaluate the AEIS BC software to determine if the Trans
d is properly implemented and the subsequent\Vector word can be
s conformance to Table B-Il and B-llI.

mit Vector
correctly
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METHOD: MUX111

PARAMETER: Logical Interface (Synchronize with Data Word)

MIL-STD-1760 PARAGRAPH: 4.3,B.4.1.1.3.1.6

PURPOSE: This method verifies the AEIS BC’s capability to issue Synchronize With Data

Word Mode command.

PARAMETER TYPE: ( ) ELECTRICAL (X) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE: () TEST (X) ANALYSIS () INSPECGTION
VALIDATION CRITERIA: The platform is considered to have passed if the’BE cah functionally

respond to val
APPARATUS:
VALIDATION
Data Word Mg
Table B-VI.

NOTES: N/A

N/A

d Synchronize With Data Word Mode command.

METHOD: Evaluate the AEIS BC software to détermine if the Sync
de command is properly implemented and compliant with Table B-I

hronize With
V through
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METHOD: MUX112

PARAMETER:

Logical Interface (Prohibited Mode Commands)

MIL-STD-1760 PARAGRAPH: 4.3,B.4.1.1.3.2

PURPOSE: This method verifies that the AEIS BC does not transmit the Dynamic Bus Control
Mode Code, Reserved Mode Codes, or any Mode Code not defined in MIL-STD-1553.

PARAMETER
VALIDATION

VALIDATION
transmit the D
defined in MIL
APPARATUS:
VALIDATION
Control Mode
being used by

NOTES: N/A

TYPE: ( ) ELECTRICAL (X) PROTOCOL ( )PHYSICAL
[ECHNIQUE: () TEST (X) ANALYSIS () INSPECGTION
CRITERIA: The platform is considered to have passed if the’BE dogs not

namic Bus Control Mode Code, Reserved Mode Codes, of'any Mode Code not

-STD-1553.

N/A

METHOD: Evaluate the AEIS BC software to:determine if the Dynamic Bus

Code, Reserved Mode Codes, or any Mode*Code not defined in Ml
the AEIS BC.

|-STD-1553 is
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METHOD: MUX113
PARAMETER: Logical Interface (Subsystem Flag Bit)
MIL-STD-1760 PARAGRAPH: 4.3,B.4.1.2.3

PURPOSE: This method verifies the AEIS Bus Controller's (BC’s) capability to interpret the
Subsystem Flag Bit as a total loss of store functionality.

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

VALIDATION CRITERIA: The platform is considered to have passed if the’BE cah functionally
interpret the store Subsystem Flag Bit as a total loss of store functionality.

APPARATUS:| N/A

VALIDATION METHOD: Evaluate the AEIS BC software to determine that the Subsystem Flag
Bit is interpreted as a total loss of store functionality.

NOTES: N/A
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METHOD: MUX114

PARAMETER: Logical Interface (Checksum Requirement and Algorithm)

MIL-STD-1760 PARAGRAPH: 4.3,B.4.1.5.2 and B.4.1.5.2.1

PURPOSE: This method verifies the AEIS Bus Controller (BC) uses and properly calculates the
Mission Store Control message Checksum.

PARAMETER

TYPE: ( ) ELECTRICAL

(X) PROTOCOL

( ) PHYSICAL

VALIDATION

VALIDATION
Mission Store

APPARATUS:

VALIDATION
Control messa

NOTES: N/A

[ECHNIQUE:. () TEST

Control message Checksum.

N/A

(X) ANALYSIS

() INSPEG

CRITERIA: The platform is considered to have passed if the’'B€ iss

METHOD: Evaluate the AEIS BC software to détermine if the Missi
ge Checksum algorithm is properly implemented.

TION

ues the

bn Store
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METHOD: MUX115

PARAMETER:

Logical Interface (Execution Time)

MIL-STD-1760 PARAGRAPH: 4.3, B.4.1.5.3.

PURPOSE: This method verifies the AEIS Bus Controller (BC) is compatible with the execution
time and busy bit application for stores operation as define in paragraph B.4.1.5.3.3.

PARAMETER TYPE: ( ) ELECTRICAL (X) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE: () TEST (X) ANALYSIS () INSPECGTION
VALIDATION CRITERIA: The platform is considered to have passed if the”’AEIS BC is

compatible wit|
paragraph B.4

APPARATUS:
VALIDATION
with the execu
B.4.1.5.3.3.

NOTES: N/A

h the execution time and busy bit application for stores operation as
1.5.3.3.

N/A

METHOD: Evaluate the AEIS BC software to:determine if the BC ig
tion time and busy bit application for stores ‘eperation as defined in

defined in

compatible

paragraph
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METHOD: MUX116

PARAMETER: Logical Interface (Request Servicing)

MIL-STD-1760 PARAGRAPH: 4.3,B.4.1.5.5

PURPOSE: This method verifies the AEIS Bus Controller (BC) capability to interpret the store
Status Word with the Service Request Bit set to Logic 1 as a request for a transmit Vector Word
Mode Command.

PARAMETERI|TYPE:

VALIDATION TECHNIQUE:

VALIDATION CRITERIA: The platform is considered to have passed if the"AEIS |

the Transmit \f

APPARATUS:

VALIDATION METHOD: Evaluate the AEIS BC software to.determine if the BC in
ord with the Service Request Bit set to Logic™1 as a request for a tr.
Word Mode Command and generates the Transmit Vector Word command to the

store Status W
store.

NOTES: N/A

()ELECTRICAL (X) PROTOCOL () PHYSIQ
( ) INSPE(

( ) TEST (X) ANALYSIS

ector Word mode command to the requesting store.

N/A

AL
TION

BC generates

terprets the
Ansmit Vector
requesting
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METHOD: MUX117

PARAMETER: Logical Interface (Base Message Data Format)

MIL-STD-1760 PARAGRAPH: 4.3,B.4.2.1,B.4.2.1.1,and B.4.2.1.2

PURPOSE: This method verifies the AEIS Bus Controller's (BC's) Message Data Format not

defined by B.4.2.2 or B.4.2.3 shall conforms to the Base Message format defined in Tables B-
VII, B-VIIl, and B-IX.

PARAMETER[TYPE: ()ELECTRICAL _(X) PROTOCOL () PHYSIGAL
VALIDATION TECHNIQUE:  ( ) TEST (X) ANALYSIS () INSPEGTION

VALIDATION CRITERIA: The platform is considered to have passed if the'BC Base Message
Data Format cpnforms to the format defined in Tables B-VII, B-VIIl, andB-IX.

APPARATUS:| N/A

VALIDATION METHOD: Evaluate the AEIS BC software to:determine if the Base|Message
Data Format cpnforms to the format defined by Tables B-VAI, B-VIIl, and B-IX.

NOTES: N/A
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METHOD: MUX118

PARAMETER: Logical Interface (Store Control)

MIL-STD-1760 PARAGRAPH: 4.3,B.4.2.2.1

PURPOSE: This method verifies the AEIS Bus Controller's (BC’s) capability to issue the
Mission Store Control message and its compliance to Tables B-XI, B-XXXII and B-XXXIII.

PARAMETER

TYPE:

( ) ELECTRICAL (X) PROTOCOL ( ) PHYSICAL

VALIDATION TECHNIQUE:

VALIDATION CRITERIA: The platform is considered to have passed if the’'B€ ca
Mission Store [Control message and it is compliant in all respects with Tables B-XI

B-XXXIILI..
APPARATUS:
VALIDATION
Control messa

XXXII'and B-X

NOTES: N/A

N/A

XXIII.

METHOD: Evaluate the AEIS BC software to:determine if the Missi
ge is properly implemented and is compliant.in all respects with Tal

() TEST (X) ANALYSIS () INSPECQ

TION

N issue the
, B-XXXII and

bn Store
bles B-XI, B-
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METHOD: MUX119

PARAMETER: Logical Interface (Store Monitor)

MIL-STD-1760 PARAGRAPH: 4.3,B.4.2.2.2

PURPOSE: This method verifies the AEIS Bus Controller's (BC’s) capability of responding to a
transmit Mission Store Monitor command with the required status and data word.

PARAMETER TYPE: ( ) ELECTRICAL (X) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE: () TEST (X) ANALYSIS () INSPECGTION
VALIDATION CRITERIA: The platform is considered to have passed if the’'BE€ cap issue the

transmit Missid
from the store

APPARATUS:
VALIDATION
Store Monitor

the message.

NOTES: N/A

N/A

pn Store Monitor command and receiving the resulting monitor mess

METHOD: Evaluate the AEIS BC software to:determine if the trans
command is implemented and that the AEIS\BC software can props
he data words shall comply with table 8=XII.

page response

mit Mission
rly interpret
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METHOD: LBW101

PARAMETER: Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3,4.3.3 and 5.1.3.7

PURPOSE: This method verifies that the aircraft LB interface provides a non-inverting signal
connection, inverting signal connection, and a shield connection and complies with the

differential signal interface as defined in Figure 16 (Equivalent circuits for LB interfaces) of the
standard.

PARAMETER|TYPE: ( YELECTRICAL ( )PROTOCOL (X) PHYSIGAL
VALIDATION TECHNIQUE: () TEST (X) ANALYSIS () INSPEGTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the ASI sugplies the
required conngctions and that the signals are referenced to ground as shown in the equivalent
circuits of Figure 16 (Equivalent circuits for LB interfaces) of the-standard.

APPARATUS:| N/A

VALIDATION METHOD: Evaluate the aircraft's TDP to~determine if the aircraft prpvides the
required conngctions.

NOTES: N/A
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METHOD: LBW102
PARAMETER: Aircraft LB Interface
MIL-STD-1760 PARAGRAPH: 4.3,4.3.3,4.3.3.2,5.1.3 and 5.1.3.1

PURPOSE: This method verifies that the aircraft provides the LB distribution network
necessary to support bi-directional signal transfer from any ASI to applicable aircraft equipment.

PARAMETER TYPE: ( JELECTRICAL ( ) PROTOCOL (X) PHYSICAL
VALIDATION TECHNIQUE: () TEST (X) ANALYSIS () INSPEGTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the KB distribution
network provides the necessary connectivity to support the transfer of a simplex LB signal
between any ASI and applicable aircraft equipment for applications whéte the signal source is
located in eith¢r the aircraft or in the connected store. The aircraft shall be capable of
assigning, conrolling, and routing / re-routing LB signals to their-pfoper destinatiops.

APPARATUS:| N/A

VALIDATION METHOD: Evaluate the aircraft's TDP to-determine if the aircraft LB distribution
network provides the necessary connectivity to support bi-directional signal transfer from any
ASI to applicable air vehicle equipment.

NOTES: N/A
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METHOD: LBW103

PARAMETER:

Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3, 4.3.3.1

PURPOSE: This method verifies that within the transmission passband of 300 Hz to 3.4 kHz,
the maximum instantaneous signal voltage (between the non-inverting connection and the
inverting connection) shall be 12V and that the peak to peak signal voltage shall be 12 V

maximum.

PARAMETER
VALIDATION

VALIDATION

measured at the RNASP and ASI are within the specified ranges and’that aircraft

are specified t
APPARATUS:

a.
adjustable
zero offset

b. Test cablin

VALIDATION

Set the lev
the audio s
into the LH
test when

a.

defined by

NOTES:

Audio Spéctrum Analyzer covering frequency .range from 300Hz to 3.

Evaluate the aircraft'siI'DP to confirm that the specification of any LB sources

TYPE:
[ECHNIQUE: (X) TEST

(X) ELECTRICAL( ) PROTOCOL( ) PHYSICAL
(X) ANALYSIS () INSPECTION

CRITERIA: The aircraft is considered to have passed if the LB outp

b comply with the LB signal requirements of the statidard.

output voltage of OV to 12V (peak-to-peak) and a floating balanc
and a 600 ohms input.
g connecting the test equipment to the ASI / RNASP.

METHOD:

el of the signal voltage injected into the RNASP at 12V (peak-to-

signal output across:a' frequency range of greater than 300Hz to 3
distribution network and check the Analyzer trace for complianc

njecting the signal into the ASI and measuring at the RNASP.

the standard.

ut voltages
| B sources

AlkHz with an
ed output with

beak). Sweep
4kHz, injected
. Repeat the

P .

b or sinks is as

1.

The test set up is shown in figure LBW103.

If multiple paths through the aircraft routing network are possible, then each path shall be

validated.

less than 60 ohms.

The output impedance of the signal generator part of the Audio Spectrum Analyzer shall be
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Audio Spectrum Analyser

Signal O/P

OO

Signal I/P

OO

RN

ASP

INV

Note: the test must

LB Distribution network

Non-INV

INV

O« 5

be repeated with the RNASP and ASl is reversed:

FIGURE LBW103

Non-INV
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METHOD: LB

PARAMETER:

W104

Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3,4.3.3 and 5.1.3.2

PURPOSE: This method verifies that the input and output impedances of the aircraft routing
network when measured at both the RNASP and appropriate ASI, comply with the impedance
requirements of the standard.

AL
TION

hms, over the
nominal sink

hms, over the
ominal source

an adjustable
ith zero offset

P at 12V
utput across
network and

e the Analyzer

PARAMETER|TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSIC
VALIDATION TECHNIQUE: (X) TEST (X) ANALYSIS () INSREC
VALIDATION CRITERIA: The aircraft is considered to have passed if:
a. The input impedance (line-to-line) of each signal path is 600Cohms 60 o
frequency [band 150 Hz to 8 kHz, when the output is termfinated with the
impedancg of 600 ohms.
b. The output impedance (line-to-line) of each signal path is less than 60 o
frequency [band 150 Hz to 8 kHz, when the input is\terminated with the n
impedancg of 0 ohms.
APPARATUS:
a. Audio Speftrum Analyzer covering frequency range from 150Hz to 8kHz with
output voltage of OV to 12V (peak-torpeak) and a floating balanced output W
and a high|input impedance.
b. 30ohm, 60[ohm and 600 ohm lpads.
c. Test cabling connecting the testiequipment to the ASI / RNASP.
VALIDATION METHOD: Set.the level of the signal voltage injected into the RNAS
(peak-to-peak]. Set the Analyzer to Peak Detect Mode. Sweep the audio signal g
a frequency range of greater than 150Hz to 8kHz, injected into the LB distribution
check the Analyzer trace for compliance.
a. For the RNASP input impedance (injecting the signal into the RNASP), ensur
trace is in the range 5.68V to 6.28V.
b. Repeat step 1 with the alternate values of Rs and R, to measure the ASI output impedance.
Ensure the Analyzer trace is greater than 6V.
c. Repeat steps a) and b) (injecting the signal into the ASI and measuring at the RNASP) in
order to measure the ASI input impedance and the RNASP output impedance.
d. Evaluate the aircraft's TDP to confirm that the specification of any LB sources or sinks is as

defined by

the standard.
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NOTES:

1. The test set up is shown in figure LBW104.

2. When measuring the input impedance of the LB distribution network Rs = R = 600 ohms.

3. When measuring the output impedance of the LB distribution network Rs is a short circuit

and R, = 60 ohms.

4. If multiple paths through the aircraft routing network are possible, then each path shall be
validated.
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Audio Spectrum Analyser

Note 1: In step e), th
Note 2: Rsand R_a

Signal O/P Signal I/P
O Q
O Q
RNASP ASI
Rs/2 INV INV
L]
LB Distribution network R
&/2
L
Non-INV Non-INV

e RNASP and ASI are reversed.

e set depending on whether input impedance-or output impedance is being tested.

FIGURE LBW104
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METHOD: LBW105

PARAMETER: Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3,5.1.3.7

PURPOSE: This method verifies that the LB signal shield is connected to ground.

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

VALIDATION CRITERIA: The ASl is considered to have passed if the DC resistance between
the LB stub shjeld and the aircraft Structure Ground is less than 1 ohm (seé\Note P).

APPARATUS:

a. A continuity-measuring device such as an onmmeter.
b. Test cabling connecting the test equipment to the ASI.

VALIDATION METHOD: Measure the resistance betweenithe ASI’s LB shield copnection and
Structure Groynd using an ohmmeter.

NOTES:

1. The test sat up is shown in figure LBW105:
2. MIL-STD-1760 does not specify a resjstance value for “continuity”. Therefore, use a DC
resistance|of 1 ohm or less as a definition of “continuity”.

3. Structure Ground is contact “T”,in the ASI primary connector.
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INV

Non-INV

LB Distribution network

OO

Shield

Structure Ground

(Pin T)

FIGURE LBW105

-97-



https://saenorm.com/api/?name=a2902865cbf0bc920e10fbdc6f74f070

SAE AS47642

METHOD: LBW106

PARAMETER

: Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3, 4.3.3.1

PURPOSE: This method verifies that the maximum instantaneous common mode voltage (the
voltage between the non-inverting connection and reference ground added to the voltage
between the inverting connection and reference ground) is in the range £1V.

PARAMETER
VALIDATION

VALIDATION
mode voltage

APPARATUS:

a.
adjustable

zero offset
Test cablin

b.

VALIDATION

(peak-to-peak
across a frequ
network.

a. Ensureth
b. Repeat st

c. Evaluate t

by the stan

NOTES:

1.
2.
validated.

Audio Spéctrum Analyzer covering frequency range.from 300Hz to 3.

t
%'p 1 when injecting-the signal into the ASI and measuring at the RN

The test sq
If multiple paths through the aircraft routing network are possible, then each path shall be

TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSIC
T[ECHNIQUE: (X) TEST (X) ANALYSIS () INSREC
CRITERIA: The aircraft is considered to have passed if the measur

across the frequency band is £1V.

output voltage of 0V to 12V (peak-to-peak)-and a floating balanc
and a high input impedance.
g connecting the test equipment to the ASI / RNASP.

METHOD: Set the level of the signal voltage injected into the RNAS
. Set the analyzer to Peak Detect Mode. Sweep the analyzer audi
ency range of greater than 300Hz to 3.4kHz, injected into the LB dis

the peak voltage. is-always between +1V.

e aircraft's TRP-to confirm that the specification of any LB source
dard.

AL
TION

ed common

AtkHz with an
ed output with

bP at 12V
b signal output
stribution

\SP.
5 is as defined

t'dp is shown in figure LBW106.
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Audio Spectrum Analyser

Note 1: In step |
Note 2: R =300

Signal O/P Signal I/P
O Q
O Q
RNASP ASI
INV INV
LB Distribution netwerk
Non-INV Non-INV
Shield

), the RNASP and ASI are reversed.

bhms.

FIGURE LBW106

-
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METHOD: LBW107

PARAMETER:

Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3,5.1.3.3and 5.1.3.4

PURPOSE: This method verifies that:

a. The signal path insertion gain between the input and output shall be 0dB +1dB, -4dB for a
1kHz sine wave input.

b. The gain n
(Gain miseg

PARAMETER
VALIDATION

VALIDATION
and gain mise
APPARATUS:
a. Audio Spe
output volt
and a 600
b. Test cablin
VALIDATION
(peak-to-peak
injected into th

Check that
the limits d
Check tha
outside the
Repeat the

a.

b.

C.

hisequalization of any signal path shall not exceed the limits show
qualization envelope (aircraft, LB)) of the standard.

TYPE:
[ECHNIQUE:

(X) ELECTRICAL
(X) TEST

( ) PROTOCOL
( ) ANALYSIS

( LPHYSIC
(7Y INSPEQ

CRITERIA: The aircraft is considered to have passéd if both the ins
jualization are within the defined limits.

ctrum Analyzer covering frequency range from 150Hz to 8kHz with
age of OV to 12V (peak-to-peak) -and a floating balanced output W
phms input.

g connecting the test equipment’to the ASI/ RNASP.

METHOD: Set the levelofthe signal voltage injected into the RNAS
. Sweep the audio signal output across the frequency range 150H3
e LB distribution network.

at a frequeney .of 1kHz, the Analyzer trace shows the insertion g3
efined by the standard.

across_the' frequency band 150Hz to 8kHz that the insertion gain
limits defined in Figure 15 of the standard.

test-when injecting the signal into the ASI and measuring at the RN

n in Figure 15

AL
TION

ertion gain

an adjustable
ith zero offset

bP at 12V

to 8kHz,

in to be within
does not vary

IASP.

NOTES:

1.
2.
validated.

The test set up is shown in figure LBW107.
If multiple paths through the aircraft routing network are possible, then each path shall be
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Audio Spectrum Analyser

FIGURE LBW107

Signal O/P Signal I/P
O Q
O Q
RNASP Sl
} ,
—~ INV INV
)
DVM LB Distribution network
—~
N\
Non-INV Non-INV
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METHOD: LBW108

PARAMETER

: Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3,5.1.3.5and 5.1.3.6.4

PURPOSE: This method verifies that:

a.

and +1V line-to-ground with the input terminated.

b. The peak

+1V when

structure g

PARAMETER
VALIDATION

VALIDATION

and the peak g

APPARATUS:

a. Audio Spe

impedancsg.
b. Digital Volfmeters with a bandwidth of greater than dc to 10kHz.
c. Test cablin

VALIDATION

a.
b.

any record
C.
NOTES:

1.

Record thq
Sweep thg

Repeat ste

The maximum dc voltage at the output of each signal path shall not exceed £1V line-to-line

common mode noise voltage at the output of each signal path sh
the input is terminated and the input shield is at the same potent
found.

TYPE:
[ECHNIQUE:

(X) ELECTRICAL
(X) TEST

( ) PROTOCOL ¢ (2) PHYSI(
( ) ANALYSIS O ) INSPEQ

CRITERIA: The aircraft is considered to have passed if the signal p
ommon mode noise voltage is within limits.

ctrum Analyzer covering frequency’range from 150Hz to 50kHz

g connecting the test equipment to the ASI / RNASP.
METHOD:
measurements-on‘the DVM’s and ensure that the readings are les

ed peaks have amplitude of less than 1V.
ps a) and b), measuring at the RNASP with the ASI terminated.

spectrum Analyzer across the frequency range 150Hz to 50kHZ.

all not exceed
al as the local

AL
TION

ath dc offset

and high input

5 than £1V.
Ensure that

The test set up is shown in figure LBW108.

The ASI shield must be connected to Structure Ground (pin “T”) with a resistance of less
than 1 ohm. Similarly, the RNASP shield must be connected to local structure with a

resistance

of less than 1 ohm.
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Signal O/P

Audio Spectrum Analyser

(not connected)| () O Signal I/P
O Q
RNjSF’ A
INV INV i
\ [
- [ bwmt | | DvMm3
LB Distribution network ‘
Non-INV Non-INV DVM2
. %
Shield

Shield

Structure Ground ()

(PinT)

Note 1: The RNASP shield must be connected to local aircraft structure.
Note 2: In stepc), the RNASP and ASlIare reversed.
Note 3: The Al shield must be cénnected to Structure Ground.

FIGURE LBW108
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METHOD: LBW109

PARAMETER:

Aircraft LB Interface

MIL-STD-1760C PARAGRAPH: 4.3, 5.1.3.6.1

PURPOSE: This method verifies that the calculated periodic and random noise voltage at each
signal path output with the input terminated shall not exceed 12.5mV RMS for each valid state
of the LB routing network.

PARAMETER
VALIDATION

VALIDATION
and random n

APPARATUS:

a. Audio Spe
output volt

and a varis

TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSIGAL
T[ECHNIQUE: (X) TEST (X) ANALYSIS () INSRECGTION
CRITERIA: The aircraft is considered to have passed if the Calculated periodic

bise voltages are within defined limits.

ctrum Analyzer covering frequency range from150Hz to 8kHz with
pge of OV to 12V (peak-to-peak) and a floating balanced output W
ble (zero, 50 and 75 ohms) output impedance with a 600 ohms inp

Digital Voljmeter with a bandwidth of greater than dc to 10kHz.

phm and 600ohm loads.
g connecting the test equipment to the ASI/ RNASP.

METHOD:

e LB and HB interfaces of the AEIS not associated with the signal
mulated in turn, by-an in-band (150Hz to 8kHz) maximum amplit

signal by the spectrum Analyzer.

The Analyzer trace shall~be inspected to determine the maximum cros

the output)of the LB path under test.

With all of|the LB .and HB interfaces of the AEIS not associated with the sig

test terminpted by-a short circuit, record the un-stimulated noise voltage on thq

Calculate the reot sum of the squares of the individual worst-case cross-talk

an adjustable
ith zero offset
Ut impedance.

ath under test
ude sinusoidal

s-talk voltage
nal path under

2 DVM.
voltages from

step 2 and|th@ un-stimulated noise voltage from step 3.

b.
c. 50ohm, 75
d. Test cablin
VALIDATION
a. Each of th
shall be s
b.
recorded
C.
d.
e.
NOTES:
1.
2.
3.
4,

The test set up is shown in figure LBW109.

Periodic and random noise is defined in the standard.

All LB signal paths through the aircraft routing network shall be tested.
When injecting in-band signals into the networks not under test, the maximum signal

Steps a) to d) shall be repeated with the ASI as the input and the RNASP as the output.

amplitudes injected shall be 12V (peak-to-peak) for LB and 1.3V (peak-to-peak) for HB.
Injection of signals into the HB1B network is not required at this time.
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Audio Spectrum Analyser

Signal O/P Signal I/P
O O
O O
RNAJP ASI
O HB Distribution network
and LB paths R
not under test
~
N\
RNASP ASI
V' i
INV INV
LB Distribution network
(path under test) DVM
Non-INV Non-INV
Note 1: R isp0Q forHB1A and HB2, 75Q for HB3 and HB4 and 600 for LB
Note 2: In ste e);_the RNASP and ASI are reversed.

FIGURE LBW109
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METHOD: LB

PARAMETER:

W110

Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3,5.1.3.6.2

PURPOSE: This method verifies that with the input of the signal path terminated, there shall be
(to one standard deviation) no more than two occurrences of impulse noise exceeding 20 mV

peak over a th

ree minute period.

PARAMETER
VALIDATION

VALIDATION
impulse noise

APPARATUS:

a. Second or
8kHz.

b. Oscillosco

c. Test cablin

VALIDATION

Set the trig
Monitor thg
switching

therefore b

a.
b.

c. Repeat stg
terminated
NOTES:

1. The test sq

are not exceeded.

pe with storage facility.
g connecting the test equipment to the ASI/ RNASP.

METHOD:

ger threshold of the oscilloscope to 20mV.

b scope for triggering and record the number of occurrences whe
outine of aircraft systems (this is dependent on the aircraft unds
e subject to agreement between the contractor and the contracting
ps a) and b) with the filter and oscilloscope connected to the RNAS

t up;is“shown in figure LBW110.

The minin

TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSIGAL
T[ECHNIQUE: (X) TEST (X) ANALYSIS () INSRECGTION
CRITERIA: The aircraft is considered to have passed if the requirements for

der Butterworth low pass filter (12db/octaverroll-off) with a cut-off frequency of

 performing a
r test and will
authority).

P and the ASI

u duration of each test will be three minutes. However, this]

time may be

increased in agreement with the contracting authority. As the intention of the switching
routine is that the aircraft is placed in a representative state of readiness with regard to other
systems, then the time taken to perform these tests will naturally be longer than the three
minutes minimum test time.

3. All possible paths through the aircraft routing network shall be tested.
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ASI

RNASP
INV INV
jj LB Distribution network
Non-INV Non-INV

8kHz
low pass
filter

Scope

Note: In|step d), the RNASP and ASI are reversed

FIGURE LBW110
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METHOD: LBW111

PARAMETER:

Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3,5.1.3.6.3

PURPOSE: This method verifies that for any frequency between 300 Hz and 3.4 kHz,
application of a 12 Vpp sinusoidal excitation signal to the signal path input shall not add more
than 80 mV RMS of noise to the output over the frequency range 150 Hz to 8 kHz.

PARAMETER
VALIDATION

VALIDATION
added noise o

APPARATUS:

a. Audio Spe
output volt
and a 600
b. Test cablin
VALIDATION

a. Determine

disconnected from the LB network“input and replaced by a short circuit

Inverting a
Connect th
peak) sign
The Analy:

oo

Repeat ste
input conn

Calculate the root sum.of squares of the amplitudes of all the harmonics.

TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSIC
T[ECHNIQUE: (X) TEST ( )ANALYSIS () INSREC
CRITERIA: The aircraft is considered to have passed if under test,

ver the frequency range 150Hz to 8kHz is within limits.

ctrum Analyzer covering frequency range from150Hz to 8kHz with
pge of OV to 12V (peak-to-peak) and a floating balanced output W
phms input.

g connecting the test equipment to the ASI / RNASP.

METHOD:
the noise floor of the LB _network by sweeping with the audio ge
nd the Non-inverting,input.

e audio generatorsoutput to the RNASP and set the output for a
bl and sweep the ‘generator from 300Hz to 3.4kHz.

rer shall be set to'record all harmonics in the range 150Hz to 8kHz.

ps a) to d))with the audio generator output connected to the ASI an
bctedfo,;the RNASP.

AL
TION

the amount of

an adjustable
ith zero offset

nerator output
between the

12V (peak-to-

d the Analyzer

NOTES:

1.

The test set up is shown in figure LBW111.

2. All possible paths through the aircraft routing network shall be tested.
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Audio Spectrum Analyser

Signal O/P Signal I/P
O Q
O Q
RNASP ASI
INV INV
LB Distribution network
40
Non-INV Non-INV
Note 1: WHen determining the noise floor of the B network the input signal must be disconnected and

by
Note 2: For

short ciruit between the Inverting and Non-inverting terminals.
step e), the RNASP and ASI are-reversed.

FIGURE LBW111

replaced
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METHOD: LBW112

PARAMETER: Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3,4.3.3.2

PURPOSE: This method validates that signals on the LB interface are limited to tones and
voice grade audio.

PARAMETER TYPE:

( )ELECTRICAL ( ) PROTOCOL (X) PHYSICAL

VALIDATION TECHNIQUE:

() TEST (X) ANALYSIS () INSPECQ

VALIDATION CRITERIA: The aircraft is considered to have passed if it can\be sh
only used for the transmission and receiving of tones and/.0r voicg

LB interface is|

APPARATUS:

N/A

VALIDATION METHOD: A general inspection of the aircraft TDP’is sufficient.

NOTES:

1. This is an pircraft implementation and operational Use requirement and not a
RNASP requirement.

TION

own that the
grade audio.

specific ASI or
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METHOD: REL101

PARAMETER:

Provisions and use of the Release Consent Interface

MIL-STD-1760 PARAGRAPH: 4.3,4.3.4,5.1.4

PURPOSE: This method verifies that the aircraft’s provision and use of the Release Consent
interface as a safety critical command.

PARAMETER
VALIDATION

VALIDATION

Requires p
Applies the
Uses the

consent to
interface (4

a.
b.
c.

APPARATUS:

VALIDATION
positive crew 4

Consent signa| is available to each ASI independently. Evaluate that the AEIS us

Release Cons

critical commands over the data bus. The TDP includes drawings, software listing

TYPE: ( ) ELECTRICAL (X) PROTOCOL

( ) PHYSICAL

[ECHNIQUE. () TEST (X) ANALYSIS () INSPEQ

CRITERIA: The aircraft is considered to have passed if the AEIS:

ositive crew action to enable the Release Consent signal(
Release Consent signal when in the enable state to €ach ASI inde

the store to act on safety critical commands transmitted over the di
ee Note 1).

N/A

ction to enable Release Consent:* Evaluate that when enabled, the
ent signal only as an enable command to the mission store to accey

CDs.

pf improperuse of the Release Consent signal include:

firing of_electro-explosive devices solely as a result of the activati
nt.

on ‘ofifreversible functions in the mission store on detection of Re

TION

pendently.

Release Consent signal only to transfer an enable/inhibit signal for granting

pital data MUX

METHOD: Evaluate the aircraft's TDP to determine that the AEIS requires

Release
es the

t safety

s, technical

on of Release

ease Consent

Inction with application of a specific power line.

manuals and |
NOTES:
1. Examples
a. Direct
Consel
b. Activat
in conj
2.

Release Consent is a 28 V DC signal provided by the AEIS under hardware/software

control. The mechanization of the store determines how this signal is used. The aircraft has

no control over a store designer who has connected an EED to Release Consent.

No

requirement should be placed on the aircraft for improper use of the Release Consent signal
relative to the store's intended use of the signal.
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METHOD: REL102

PARAMETER:

Transfer Requirements

MIL-STD-1760 PARAGRAPH: 4.3,5.1.4

PURPOSE: This method verifies that the aircraft provides the REL consent interface at each

ASI.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE: (X) TEST (X) ANALYSIS () INSPECGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if when\in’the inhibited
state, Releasel Consent at an ASI is electrically isolated from the Release Consent signal at all
other ASls. The required isolation is 100k ohm minimum at DC.

NOTE: The intent of the requirement in MIL-STD-1760 for Release Consent isolafion is that a

fault in the rele
another statior
grounded circy
Release Cons

ase consent circuit of one station must not result in the release con
or stations going to the enable state. Since MIL-STD-1760 allows
it implementations of the Release Consent’eircuit, isolation verifica
bnt circuits of grounded circuit implementations does not apply. Fo

circuit implemegntations, use Apparatus #1 and Validation Method #1. For open ci

implementatio
APPARATUS
VALIDATION

determine if th
common grou

NS, use Apparatus #2 and ValidatioowMethod #2.
1 (grounded circuit implementations): N/A
METHOD #1 (grounded(Circuit implementations): Evaluate the airch

aircraft Release Consent signal at one ASI connection is grounde|
d point with all other:\Release consent ASI connections.

sent circuit at
open and

ion between
grounded

rcuit

aft's TDP to
d to a

APPARATUS #2 (open circuit implementations):

a. 100k ohm fesistor.

b. DC voltage generator source (1.5V DC).

c. Digital Volimeter(DVM)

d. Test cablirjg connecting the test equipment to the ASI
e. Other ASI peculiar test equipment as required.

VALIDATION METHOD #2 (open circuit implementations):

Connect the DC voltage generator, resistor, and DVM from one aircraft Release Consent

ASI connection to all others ASI Release Consent connections as shown in Figure REL 102.

inhibited Release Consent at all ASls.

Release Consent connection and all other AS| Release Consent connections.

a.
b. Command
C.

determined.
d.

Verify DVM measurement is never less than 0.75 V DC.

Measure voltage between one ASI

Repeat until the isolation between all Release Consent combinations of ASls has been
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NOTES:

1. Tests may need to be run several times to verify all ASI’s are properly isolated.
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This ASI Aircraft Release

100K ohm

Consent )

Resistor

Digital Volt Meter

Other ASI Alircraft Release

P

DC Volta
Sourcs

ge

N

Cansent

FIGURE REL102

- 114 -



https://saenorm.com/api/?name=a2902865cbf0bc920e10fbdc6f74f070

SAE AS47642

METHOD: REL103

PARAMETER: Output Voltage and current

MIL-STD-1760 PARAGRAPH: 4.3,5.1.4.1,5.1.4.1.b.

PURPOSE: This method verifies that the logic levels to the Release Consent interface are
within the specified limits of MIL-STD-1760 and the aircraft is capable of sourcing the Release

Consent load

PARAMETER

VALIDATION

VALIDATION

a. The enabl
maximum

b. The inhibit

current.

TYPE:
[ECHNIQUE:

(X) ELECTRICAL
(X) TEST

()PROTOCOL ( )PHYSI]
( JANALYSIS () INSPE(

CRITERIA: The aircraft is considered to have passed if:

¢ state voltage is greater than or equal to 19.0 V DCfand less thali
or 28 V DC as defined by MIL-STD-704.
state voltage is less than or equal to 1.5V DC.

c. The aircraft is capable of providing the required enable ¥oltage levels to store

between 5

APPARATUS:

Aircraft po
Resistor d
Voltage m

P20 TD

Other ASI

VALIDATION

Test cablin

METHOD:

and 100 mA during the Release Consent enable state.

er

£cade box variable between 190-ohms and 5.6k ohms.
asuring/recording instrumentsuch as a storage oscilloscope.

g connecting the test equipment to the ASI.

beculiar test equipment, as required.

a. Connect the resistors/decade box (adjusted to 280 ohms) between the Re

connection

b. Connect the
c. Initiate Release-€onsent enable to the ASI.

and the(28'V DCP #2 return of an ASI as shown in Figure 103.
DVNFand ammeter measuring instruments as shown in Figure RE

Adjust the decade box for the re

AL
TION

h or equal to a

loads ranging

ease Consent

£ 103.
quired current

levels (5.0|mA’and 100 mA); measure and verify that the enable voltage is bs

28V DC.

btween 19 and

d. Initiate Release Consent inhibit to the ASI. Measure and verify that the inhibit voltage is less

than or equal to 1.5V DC.

e. Repeat for all ASls.

NOTES:

1. Software may be written for the AEIS to provide a discrete control for the Release Consent

interface.
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This ASI Aircraft Release

Consent *

Resistor Decade

Box

Digital\Volt
Meter

Ammeter

28V DC Power #2 Return «

FIGURE REL103
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METHOD: REL104

PARAMETER: Stabilization Time

MIL-STD-1760 PARAGRAPH: 4.3,5.1.4.2

PURPOSE: This method verifies that the aircraft Release Consent stabilization time is within
the limits of MIL-STD-1760.

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

VALIDATION

VALIDATION
reaches stead

APPARATUS:
a.
b.
C.
d.

VALIDATION

—h

Resistor d
Voltage m
Test cablin
Other ASI

[ECHNIQUE.  (X) TEST ( YANALYSIS () INSPEQ

CRITERIA: The aircraft is considered to have passed if the voltage
y state levels within 3 ms during transition between enable-and inhi

cade box adjustable between 320 ohms and 38k*0hms.
asuring/recording instrument such as a storage oscilloscope.
g connecting the test equipment to the ASI.

beculiar test equipment, as required.

METHOD:

TION

at the ASI
it states.

Connect the resistor decade box, adjusted to 320 ohms, between the Release Consent

connection

Connect DVM and oscilloscope as(shown in Figure REL104.

Initiate Re

and enable.

Initiate Re
and inhibit
Repeat ste
Repeat for

and the 28 V DCP #2 returnas shown in Figure REL 104.
ease Consent enable ‘to the ASI. Measure the stabilization time k
ease Consent inhibit to the ASI. Measure the stabilization time b

ps a through'd with a resistor decade box adjusted to 3.8k ohms.
all ASls!

etween inhibit

btween enable
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This ASI Aircraft Release

Consent ¢

Resistor Decade

Box

Digital Volt
Meter

28V DC Pdgwer #2 Return <«

Scope

FIGURE REL104
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METHOD: REL105
PARAMETER: Enable Lead Time
MIL-STD-1760 PARAGRAPH: 4.3,5.1.4.3.

PURPOSE: This method verifies that the aircraft enables the Release Consent signal prior to
transferring safety critical commands.

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the Releas¢ Consent
signal is enabled 20ms prior to transferring a safety critical command overthe digftal MUX data
interface or pripr to transmitting the firing signal to the parent store and ‘release equipment.

APPARATUS:|N/A

VALIDATION METHOD: Evaluate the aircraft's TDP to detefrmine if the aircraft Release
Consent sign1 is enabled at least 20ms prior to transferring’a safety critical command over the
digital MUX inferface or prior to transmitting the firing sighal to the parent store angd release
equipment.
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METHOD: REL106

PARAMETER: Inhibit Delay

MIL-STD-1760 PARAGRAPH: 4.3,5.1.4.4.

PURPOSE: This method verifies that the aircraft expects that a mission store connected to an

ASI will remain in an enabled state for up to 20ms after the Release Consent signal has been
returned to the inhibit state.

PARAMETER[TYPE: ()ELECTRICAL _(X) PROTOCOL () PHYSIGAL
VALIDATION TECHNIQUE:  ( ) TEST (X) ANALYSIS () INSPEGTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the AEIS is|programmed
to assume thai the mission store can take up to 20ms to react to the disabling of the Release
Consent interface.

APPARATUS:[N/A

VALIDATION METHOD: Evaluate the aircraft's TDP to determine that the AEIS i§ programmed
such that afterit disables the Release Consent interfageit waits at least 20ms befpre assuming
that the store has responded by deactivating any associated states.
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METHOD: REL107
PARAMETER: Ground Reference
MIL-STD-1760 PARAGRAPH: 4.3,5.1.4.5.

PURPOSE: This method verifies that the aircraft uses 28 VDCP #2 return as the reference for
the Release Consent signal (see Note 1).

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the AEIS uses 28V DCP
#2 return as the Release Consent signal reference.

APPARATUS:[N/A

VALIDATION METHOD: Evaluate the aircraft's TDP to determine which interface|contact is
used as the grpund return path for the Release Consent circuitry in the AEIS.

NOTES:

1. METHODS REL103, and REL104 use 28, VDCP #2 return as the |reference for
measurements conducted on the Release Consent interface.
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METHOD: INL

PARAMETER:

101

Provision and use of the Interlock Interface

MIL-STD-1760 PARAGRAPH: 4.3,4.3.5,4.4,44.2,5.1.5

PURPOSE: This method verifies the aircraft’s provision and use of the Interlock interface.

PARAMETER

VALIDATION TECHNIQUE:

TYPE: (X) ELECTRICAL

() TEST (X) ANALYSIS

( ) PROTOCOL ( )PHYSICAL
() INSPECTION

VALIDATION
Interlock interf
and auxiliary ¢

APPARATUS:

VALIDATION

technical man
part of the ASI
as a means fo

CRITERIA: The aircraft is considered to have passed if the discretg
ace and Interlock Return are used to verify electrical mating 6f asso
onnectors.

N/A
METHOD: Evaluate the aircraft's TDP (such as{drawings, software

hals, and ICDs) to determine that the aircraft provides the interlock i
and auxiliary ASI (if utilized). Confirm that the aircraft uses the Inte

Evaluate the

to confirm that|the aircraft does not use the interloek interface as the sole criterion

which could r

This validation| procedure should be utilized te-validate both the primary interlock i

the auxiliary in

NOTES: N/A

r the aircraft to determine if the store is “electrically" mated to the ai
rcraft's TDP (such as drawings, software listings, technical manual

ult in an unsafe condition if the_interlock signal fails open.

erlock interface (if implemented).

signals
ciated primary

listings,

nterface as

rlock signals
rcraft.

5, and ICDs)
for functions,

nterface and
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METHOD: INL102

PARAMETER

: Open Circuit Output Voltage

MIL-STD-1760 PARAGRAPH: 4.3, 5.1.5.a (Electrical Characteristics)

PURPOSE: This method verifies that the primary and auxiliary ASI complies with the electrical
characteristics for the Interlock interface.

PARAMETER
VALIDATION

VALIDATION

a. The open
maximum

APPARATUS:

Voltmeter
Storage O
Test cablin
Other ASI

P20 TD

VALIDATION
voltage at the

circuit voltage
specified volta
auxiliary ASls.

Apply aircraft power, and)use an oscilloscope to measure voltage transients and g
bction feferenced to its associated interlock return. Repeat for all pf

interlock conng
auxiliary ASls.

TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
[ECHNIQUE:  (X) TEST ( )ANALYSIS () INSPEGTION
CRITERIA: The aircraft is considered to have passed if:

or 28V DC as defined by MIL-STD-704.

Aircraft poywer

bcilloscope
g connecting the test equipment tothe ASI.
beculiar test equipment, as required.

METHOD: Apply aircraft pewer, and use a voltmeter to measure th

circuit voltage is greater than or equal to 4.0V DC anddless than

or equal to a

e output

nterlock connection referenced to its associated interlock return while the
interlock signal / interlock return is jn‘an open circuit condition. Confirm that the m

easured open

s equal to or greaterithan 4.0V DC and less than or equal to the maximum
ge for 28V DC in-aecordance with MIL-STD-704. Repeat for all prin

nary and

pikes at the
imary and

NOTES: N/A
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METHOD: INL

PARAMETER:

103

Excitation Current

MIL-STD-1760 PARAGRAPH: 4.3, 5.1.5.b (Electrical Characteristics)

PURPOSE: This method verifies that the primary and auxiliary ASI complies with the electrical

characteristics for the Interlock interface.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE:  (X) TEST ( )ANALYSIS () INSPEGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if the short cifcuit current
does not exceed 100mA and the current through a 2 ohm resistor is not less than [5.0mA.
APPARATUS:

a. Aircraft poyer

b. 2 ohm resigtor

c. Shorting wjre with a resistance of less than 500 mohm

d. Current mgasuring device

e. Test cabling connecting the test equipment to the ASI

f. Other ASI peculiar test equipment, as required

VALIDATION
and its associd
greater than 5

Connect the s
current. Confi
and auxiliary A

NOTES: N/A

METHOD: Apply aircraft powér-and connect the 2 ohm resistor bet
ted Interlock Return; measuré the current. Confirm that the measu
OmA.

norting wire between-Interlock and its associated Interlock Return; n
'm that the measured current does not exceed 100mA. Repeat for
Sls.

wveen interlock
red current is

neasure the
all primary
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METHOD: INL104

PARAMETER

: Impedance Detection Threshold

MIL-STD-1760 PARAGRAPH: 4.3, 5.1.5.c (Electrical Characteristics)

PURPOSE: This method verifies that the primary and auxiliary ASI complies with the

impedance thr

PARAMETER
VALIDATION

VALIDATION

a. An Interlog

eshold of the Interlock interface.

TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
[ECHNIQUE:  (X) TEST ( )ANALYSIS () INSPEGTION
CRITERIA: The aircraft is considered to have passed if:

k interface connected condition is detected for any impedance be

ohm on the store side of the ASI

b. An Interlogk interface disconnected condition is detected for<any impedanc
100k ohm.

APPARATUS:

a. Aircraft poyer

b. 100k ohm fesistor

c. 2 ohm resigtor

d. Test cabling connecting the test equipment’to the ASI

e. Other ASI peculiar test equipment, asequired

VALIDATION METHOD: Apply aircraft power and connect test resistors between

its associated
appropriate co

nterlock Return. Check the stores management system (SMS) rea
nnected or discennected readings. Use the following procedure:

2 ohm resistor between Interlock and its associated Interlock Retf]
Interlock connected condition.

100k ®hm resistor between Interlock and its associated Interlock
r anyinterlock disconnected condition.

allprimary and auxiliary ASls.

ween 0 and 2

b greater than

Interlock and
dout for

urn, check the

Return, check

a. Connect a
SMS for ar
b. Connect a
the SMS fq
c. Repeat for
NOTES: N/A
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METHOD: ADR101

PARAMETER

. Aircraft Address Interface Connections

MIL-STD-1760 PARAGRAPH: 4.3,4.3.6,5.1.6

PURPOSE: This method verifies that the aircraft provides the required Address interface
connections at each primary ASI.

PARAMETER
VALIDATION

VALIDATION
assigning an 3
connection an
of assigning a

APPARATUS:
VALIDATION
address interfa

address.

NOTES:

TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
[ECHNIQUE: () TEST (X) ANALYSIS () INSPEGTION
CRITERIA: The aircraft is considered to have passed if the AELS is|capable of

ddress interface, consisting of five address connections, one addre
] one common address return connection to each ASI and the aircr
unique address to each ASI.

N/A

METHOD: Evaluate the aircraft's TDP to determine that the aircraft
ce connections at each primary ASI and-that each primary ASI has

5S parity
aft is capable

provides 7
a unique
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METHOD: ADR102
PARAMETER: Aircraft Address Interface Usage
MIL-STD-1760 PARAGRAPH: 4.3,5.1.6

PURPOSE: This method verifies that the aircraft provides the required Address interface and
that the interface is used correctly by the aircraft.

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

VALIDATION CRITERIA: The aircraft is considered to have passed if each'ASI has a RT
address conngction and the aircraft only uses the Address interface to assign an address to the
remote terminal associated with the ASI.

APPARATUS:| N/A

VALIDATION METHOD: Evaluate the aircraft's TDP to determine if the aircraft Address
interface is us¢d only to assign an address to the respective’ ASI.

NOTES: N/A
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METHOD: ADR103

PARAMETER: Address Assignment

MIL-STD-1760 PARAGRAPH: 4.3,5.1.6.1

PURPOSE: This method verifies that the aircraft uses the proper algorithm to calculate the ASI

address assig

nment.

PARAMETER TYPE:

VALIDATION

VALIDATION

Logic 0 or a Lq

( ) ELECTRICAL (X) PROTOCOL

( ) PHYSICAL

[ECHNIQUE:

() TEST (X) ANALYSIS

algorithm is used to calculate the logical RT address:

RT address =

APPARATUS:

VALIDATION

assignment (M

given the algo

NOTES:

1. A4 through
connection

2. The addre
modify the

N/A

ithm.

at the ASI.

A4*16) + (A3*8) + (A2*4) + (A1*2) + (A0*1)
METHOD: Evaluate the aircraft's TDP to~determine if the logical ad

IL-STD-1553 command words) corresponds to the physical addres

5s shall be assigned:-prior to power being applied to the ASI. The a
address assigned-to an ASI whenever any power is applied to that

() INSPEGTION

CRITERIA: The aircraft is considered to have passed if the AEIS provides a
gic 1 state to each of the five address connections and that‘the foll

bwing

dress
5 assignment

A0 will be either Logic(0,or 1 depending upon the state of the airgraft's electrical

rcraft shall not
ASI.
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METHOD: ADR104

PARAMETER: Address Parity

MIL-STD-1760 PARAGRAPH: 4.3,5.1.6.1

PURPOSE: This method verifies that the aircraft assigns the proper logic state to the address

parity connection.

PARAMETER TYPE: ( ) ELECTRICAL (X) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE: () TEST (X) ANALYSIS () INSPECGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if an odd-humber of Logic 1

states exists o
APPARATUS:

VALIDATION
the above critq

NOTES:

1. This methg

N/A

h the five address bit connections plus the address parity eonnectio

METHOD: Evaluate the aircraft's TDP to determine if odd parity, as
ria, is implemented at each ASI.

d may be done in conjunction with method ADR103.

n.

required by
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METHOD: ADR105
PARAMETER: Address Stability
MIL-STD-1760 PARAGRAPH: 4.3,5.1.6.1

PURPOSE: This method verifies that the aircraft will not modify the Address interface
connections whenever power is applied to the ASI.

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

VALIDATION CRITERIA: The aircraft is considered to have passed if each'ASI maintains its
assigned addrgss connection when any individual primary and/or auxiliary.power is applied.

APPARATUS:| N/A
VALIDATION METHOD: While monitoring each of the address’ interface connectipns, apply
each primary, gnd if applicable each auxiliary power, at the ASI and verify the aircraft address

interface does|not change states at the respective ASI.

NOTES: N/A
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METHOD: ADR106

PARAMETER: Address Electrical Characteristics — Response Times

MIL-STD-1760 PARAGRAPH: 4.3,5.1.6.2

PURPOSE: This method verifies the use of excitation voltage and current level response times
as sourced by the connected store.

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

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the sourced voltage and

current (voltage and current versus time) on each of the address lines is within the defined

levels in the allocated time.

APPARATUS:

a. Power supply capable of 3.5 VDC and 31.5 VDC at 600:mA

b. 300 ohm, 3 W resistor

c. Voltage megasuring/recording instrument such as astorage oscilloscope

d. Current meter capable of measuring a range of 5mA to 600mA dc.

e. Test cabling connecting the test equipment to¢the ASI

VALIDATION METHOD:

a. Connect the power supply, resistor;' and voltage and current measuring ipstruments as
shown in Higure ADR106 (between the address connection and address return).

b. Apply 3.5 [VDC at each ASI's-logic 1 connection and verify the rise time i$ less than 10
milliseconds on Scope A.

c. Remove 3|5 VDC at each ASI’s logic 1 connection and verify the fall time is less than 10
milliseconds on ScopgA.

d. Apply 31.4 VDC at each ASI’s logic 1 connection and verify the rise time i$ less than 10
milliseconds on, Scope A.

e. Remove tHe 3$:5VDC at each ASI’s logic 1 connection and verify the fall time |is less than 10
milliseconds-6n Scope A.

f.  Apply 5mA dc at each ASI’s logic 0 connection and verify the rise time is less than 10
milliseconds on Scope B.

g. Remove 5mA dc at each ASI’s logic 0 connection and verify the fall time is less than 10
milliseconds on Scope B.

h. Apply 100mA dc at each ASI’s logic 0 connection and verify the rise time is less than 10

milliseconds on Scope B.
Remove 100mA dc at each ASI’s logic 0 connection and verify the fall time is less than 10
milliseconds on Scope B.

Verify the total dc current on the address return line is less than 600mA.
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NOTES:

1. Tests may have to be run several times to verify all five address connections and one
address parity connection.
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A4 —

A3 —

A2——

Al —

A0 —

Parity ——

Return ——

SW 1

OO Ammeter
Digital Volt
Scope A Meter

Power Supply
3.5-31.5Vdc

Scope B

300 ohm

Resistor

FIGURE)ADR106
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METHOD: ADR107

PARAMETER:

Address Electrical Characteristics — Thresholds

MIL-STD-1760 PARAGRAPH: 4.3,5.1.6.3

PURPOSE: This method verifies the use of excitation voltage and current level threshold levels
as provided by the aircraft address connections.

PARAMETER

TYPE: (X) ELECTRICAL () PROTOCOL

VALIDATION

VALIDATION
current (voltag
levels for each

APPARATUS:

Power sup
300 ohm, ]
Volt Meter
Current me
Test cablin

P20 TW

VALIDATION

Connect t
shown in R
Meter to m
Apply 31.5
300uamps
Replace A
ASI’s logic
depressed

a.

[ECHNIQUE:  (X) TEST ( )ANALYSIS () INSPEC
CRITERIA: The aircraft is considered to have passed if the sourced
e and current versus time) on each of the address lines is within the

ASI.

ply capable of 31.5 V DC at 600 mA
W resistor

ter capable of measuring a range of 0,t6 300uA dc.
g connecting the test equipment tothe ASI

METHOD:

he power supply, resistor;” and voltage and current measuring i
Figure ADR106 except adjust the power supply to 31.5Vdc and ref
eet a range of 300.micro amps maximum.
Vdc at each ASl's’logic 1 connection and verify the amp meter rg
when SW 1 is.depressed.

MP Meter with a one capable of measuring 100mA dc, apply 100
0 connection and verify the volt meter reads less than 1.0 volts dc

( ) PHYSICAL

TION

voltage and
defined

nstruments as
blace the AMP

bads less than

mA dc at each
when SW 1 is

NOTES:

1.

address parity connection.

Tests may have to be run several times to verify all five address connections and one
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METHOD: ADR108
PARAMETER: Response Characteristics
MIL-STD-1760 PARAGRAPH: 4.3, 5.1.6.4

PURPOSE: This method verifies the aircraft provides a valid address connection at the ASI
within 10 milliseconds of excitation signal sourced by the store.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( ) PHYSICAL
VALIDATION TECHNIQUE: _ (X) TEST ( YANALYSIS () INSPEGTION

VALIDATION CRITERIA: The aircraft is considered to have passed if a valid-addiess at each of
the aircraft adgress connections is provided within the allocated time.

APPARATUS:

Power supply capable of 3.5V - 31.5VDC

3000hm, 3|W resistor

Voltage méasuring/recording instrument such as a storage oscilloscope
Current megter capable of measuring a range of 5mAto 600mA dc.

Test cabling connecting the test equipment to the ASI

P20 TO

VALIDATION METHOD:

a. Connect tihe power supply, resistor,cand voltage and current measuring ipstruments as
shown in Higure ADR106 (betweenthe address connection and address return).
b. Apply 3.5 VDC at each ASI’s logic 1 connection and verify after 10ms, the ajrcraft address
interface i valid on Scope A.
c. Apply 31.9VDC at each ASEs logic 1 connection and verify after 10ms, the ajircraft address
interface i valid on Scope A.
d. Remove ¢gxcitation voltages in b) and c¢) and verify the aircraft usage of the Address
Interface cpnnectiof does not change.

NOTES:

1. Tests may have to be run several times to verify all five address connections and one
address parity connection.
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METHOD: ADR109

PARAMETER:

Address Isolation

MIL-STD-1760 PARAGRAPH: 4.3,5.1.6.5

PURPOSE: This method verifies that the aircraft isolates all address connections including the

address return

from all other ASI’s, power returns, and aircraft structure Ground.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE:  (X) TEST ( )ANALYSIS () INSPEGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if the iSolation level for all

address conng
other ASI’s, frg
frequencies dg
APPARATUS:

a. Storage og

ctions at each ASI, including address return, from address.connect
m power returns and from aircraft structure Ground is 400k ohms n
to 4 kHz.

cilloscope

b. AC Voltageé Generator source of 1Vp-p at (0 to 4 kiHz)

c. Test cablin
VALIDATION

a.
aircraft adq
1) Addres
2) Power
3) Aircraff

b. Verify the

NOTES:

1. Tests will K

g connecting the test equipment to the ASI

METHOD:

Connect the AC Generator, resistor,cand Scope as shown in Figure ADR?

ress connections including address return to all others ASI’s:
s connections

returns

structure Ground

bcope peak-to-peak measurement is never less than 5Vp-p

ave;to’be run several times to verify all ASI’s are properly isolated.

ons at all
ninimum for

09 from each
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This ASI Address

Interface ¢

Scope

R = 100K ohms

Other ABI Address,

AC
Voltage
Source

(0-4Khz)

Interface

FIGURE ADR109
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METHOD: GND101
PARAMETER: Structure Ground Utilization
MIL-STD-1760 PARAGRAPH: 4.3,5.1.7

PURPOSE: This method verifies that the aircraft complies with the electrical characteristics
required for the Structure Ground interface.

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

VALIDATION CRITERIA: The aircraft is considered to have passed if at every stgre station:

a. Each ASI|connector (i.e., primary and auxiliary) contains a Stracture Gropund interface
connection|, which is a dedicated electrical circuit between the(aircraft and $tores used to
minimize shock hazards to personnel.

b. Each primary ASI Structure Ground interface connectiohvis capable of gonducting the
overcurrent levels defined in fig 17 (Primary interface current level) of MIL-STD-1760C.

c. Each auxiliary ASI Structure Ground interface connection is capable of gonducting the
overcurrert levels defined in fig 18 (Auxiliary interface’ current level) of MIL-STPD-1760C.

d. No Structure Ground interface connection is used as a power or signal return path.

APPARATUS:

a. Variable Ppwer Supply capable of supplying up to 30 amps. (Current limited at 10amps and
30 amps)
Ammeter 10-30 amp.

Voltmeter (-1 volt

Test cabling connecting the test equipment to the ASI.
Other ASI peculiar test equipment, as required.

Q0T

VALIDATION METHQOD:

a. For verificgtion-of criteria (b) by test:

1) Conneg¢tthe instruments as shown in Figure GND101 to the Primary ASI with the power
supply switched off. Ensure the power supply is set to Ov output and limited to 10 amps
then switch on. Gradually increase the output voltage until the current measuring device
reads 10 amps. Note voltage and determine resistance.

2) This voltage must be less than 0.2 volts.

3) Using figure 17 of MIL-STD-1760C, determine if the Structure Ground path can carry the
overcurrent levels taking into consideration local heating effects.
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b. For verification of criteria (c) by test:
1) Connect the instruments as shown in Figure GND101 to the Auxiliary ASI with the power
supply switched off. Ensure the power supply is set to Ov output and current limited to 30
amps and then switch on. Gradually increase the output voltage un
measuring device reads 30 amps. Note voltage and determine resistance.

NOTES:

1.

2.

2) Thisvo
3

Itage must be less than 0.2 volts.

til the current

) Using figure 18 of MIL-STD-1760C, determine if the Structure Ground path can carry the

overcurrent levels taking into consideration local heating effects.
For verification of all other criteria by analysis:

Evaluate the aircraft's TDP to determine that the ASI Structure Ground interface complies

with the ite
analyses U
and ICDs.

Ensure thd

not applieqd.

Although n
determineq
voltages a

ms identified in the validation criteria. This evaluation will consist
sing the TDP as analysis input. The TDP includes drawings, tech

t currents in excess of 10 amps for the primary and. 30 amps for th

ot part of MIL-STD-1760 validation, with the evidence obtained ab
that the quality of the System Structure"Ground path will no
ppearing under fault conditions.

of a series of
nical manuals

e auxiliary are

bve, it shall be
have unsafe
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Contact T (Primary) or
Contact J (Auxiliary)

Existing
Bonding path

\ Ammeter

ASI

AN

E==E Variable Power
Supply

DVM

Aircraft

/ Structure

FIGURE GND101
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METHOD: DCP101

PARAMETER

: Aircraft 28 Volt DC Power Interface

MIL-STD-1760C PARAGRAPH: 4.3,5.1.8,5.1.8.7,4.3.8 and 4.4.1

PURPOSE: This method verifies that all required aircraft 28 V DC interfaces are present at

each ASI and

PARAMETER
VALIDATION

VALIDATION
interfaces are

a. Ateach pr
1) 28V D
2) 28V D
3) 28VD
4) 28V D

1) 28VD
2) 28VD

APPARATUS:
VALIDATION

a. By analysi

ICD), verify that the aircraft-provides:

have dedicated power returns as a reference.

TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
[ECHNIQUE: () TEST (X) ANALYSIS () INSPEGTION
CRITERIA: The aircraft is considered to have passed if the following 28 V DCP

present:
mary ASI:
CP #1

CP #1 return as a reference for a (1) above
CP #2

CP

CP dedicated return as a referencedor b (1) above
N/A

METHOD:

s of the aircraft's TDP (such as schematics, internal wiring diag

CP #2 return as a reference for a (3) above(Shared with Release Gonsent.)
b. At each auxiliary ASI:

rams, and the

1) 28 V DIC #1, 28 V DC #1 dedicated return as a reference, 28 V DC #2, and 28 V DC #2

return

implemented.

2) 28V D

NOTES: N/A

hs a reference for each primary ASI which is only shared with Rele

C and 28V DC dedicated return as a reference for each auxiliary A

ase Consent if

S|
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METHOD: DCP102
PARAMETER: Aircraft 28 V DCP Control
MIL-STD-1760C PARAGRAPH: 4.3,5.1. 8.1

PURPOSE: This method verifies that the aircraft can properly source and independently control
all 28 V DCP outputs at each primary and each auxiliary ASI.

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

VALIDATION CRITERIA: The aircraft is considered to have passed if it can\independently
source and coptrol the:

a. 28V DC #{l and 28 V DC #2 at each primary ASI.
b. 28 V DC af each auxiliary ASI.

APPARATUS:[N/A
VALIDATION METHOD: By analysis of the aircraft's TDP’(such as schematics, infernal wiring
diagrams, and|the ICD), verify that the aircraft can independently source and contfol 28 V DC

#1 and 28 V DC #2 at each primary ASI and 28 V@C at each auxiliary ASI.

NOTES: N/A
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METHOD: DCP103

PARAMETER:

Output Voltage Characteristics

MIL-STD-1760C PARAGRAPH: 4.3, 5.1.8.2

PURPOSE: This method verifies that the aircraft 28 V DC interfaces provide voltage

characteristics

PARAMETER

within the required limits.

TYPE: (X) ELECTRICAL () PROTOCOL

( ) PHYSICAL

VALIDATION

VALIDATION
auxiliary), the

[ECHNIQUE.  (X) TEST (X) ANALYSIS () INSPEQ

CRITERIA: The aircraft is considered to have passed if, at each AS
oltage characteristics measured between each 28 V DC and 28 V

connection complies with:

28 V DC norm
steady state Ig

(Note: The ste
APPARATUS:

Storage 0s
Variable 1

Test cablin
Other ASI

P20 TD

VALIDATION

Verify by analy
DCP return co

a. MIL-STD-7

al and abnormal operation characteristics of MIL-STD-704 except th
W voltage shall not be less than the 22.0 V dc at/any valid load con

pdy state limits do not include disturbances allowed in MIL-STD-704

cilloscope
DA current sink (2)

Variable 3QA current sink (1)

g connecting the test equipment to the ASI
beculiar test equipment, as required

METHOD:

sis using the aircraft's TDP, that all 28 V DCP connections and ass
hnections at each ASI comply with:

04 spormal operation

b. MIL-STD-7

TION

| (primary and
DC return

at the normal
dition.

).

Ociated 28 V

04 abnormal operation

Verify by test:

1.

Energize each 28 V DC interface at the ASI.

Measure the voltage, with a storage

oscilloscope, between each 28 V DCP and the 28 V DCP return. Verify that this voltage is
within the normal operation limits of MIL-STD-704. Repeat for all ASI’s.

Place the variable 10A current sink in series (set to max resistance) with a 10A ammeter

between each primary 28 V DCP and its return (28V DC #1 and 28V DC #2). Energize the
28 V DC interface at the ASI and adjust the current sink until full load current is achieved.
Measure the voltage, with a storage oscilloscope, between each 28 V DCP and the 28 V
DCP return. Verify that the voltage is within the normal operation limits of MIL-STD-704.

Repeat for

all Primary ASI’s.
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3. Place the variable 30A current sink in series (set to max resistance) with a 30A ammeter
between the auxiliary 28 V DCP and its return. Energize the 28 V DC interface at the ASI
and adjust the current sink until full load current is achieved. Measure the voltage, with a
storage oscilloscope, between the 28 V DCP and the 28 V DCP return. Verify that the
voltage is within the normal operation limits of MIL-STD-704. Repeat for all auxiliary ASI’s.

NOTES: The abnormal operation requirements have been limited to analysis only for both the
primary and auxiliary.
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28v dc #1 or #2

Primary /
ASI J?V
N Scope
10 Amp Load
Associated
Return

Primary / 28v dc

ASI

Scope

30 Amp Load
Associated
Return

FIGURE DCP103
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METHOD: DCP104
PARAMETER: 28 V DC Maximum Load Current (Primary)
MIL-STD-1760C PARAGRAPH: 4.3, 5.1.8.3.1

PURPOSE: This method verifies that the aircraft is capable of sourcing the maximum 28 V DC
load current levels required by the standard.

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

VALIDATION CRITERIA: The aircraft is considered to have passed if:
At each primary ASI:

a. The 28 V IDC #1 interface is capable of sourcing the maximum‘oad current leyels defined by
MIL-STD-1760,
Figure 17 (Primary Interface Current Level).
b. The 28 V DC #2 interface is capable of sourcing the maximum load current leyels defined by
MIL-STD-1760,
Figure 17 (Primary Interface Current Level).
c. The combipation of 28 V DC #1 and #2 interfaces can simultaneously source|a total of 20 A
continuougly.

APPARATUS:

Voltmeter
Variable 10A current sink (2)

10A ammgter (2)

Test cabling connecting thetest equipment to the ASI
Other ASI peculiar test equipment, as required

P20 TD

VALIDATION METHOD:

Verification by|analysis:

Use the aircraft's TDP to verify that each primary 28 V DCP is capable of sourcing the maximum
load current levels defined by MIL-STD-1760, Figure 17 (Primary Interface Current Level).

Verification by test:

a. Place a current sink in series (set to max resistance) with an ammeter between 28 V DC #1
and 28 V DC #1 return and between 28 V DC #2 and 28 V DC #2 return.

b. Energize the primary 28 V DC interface. Adjust the current sinks in order to verify that
individual and simultaneous current levels are achieved and the voltages are within the
normal operation limits of MIL-STD-704.

c. Repeat 1 and 2 for all other primary ASI interfaces.
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NOTES:

1. The initial high currents in excess of 10A shown in Figure 17 (Primary Interface Current
Level) of MIL-STD-1760 are to be confirmed by analysis only.
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8v dc #1
Primary

A
ASI % (TTTTT]
Voltmeter

10 Amp

Associated Loads

Return

FIGURE DCR104
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METHOD: DCP105

PARAMETER:

28 V DC Maximum Load Current (Auxiliary)

MIL-STD-1760C PARAGRAPH: 4.3, 5.1.8.3.2

PURPOSE: This method verifies that the aircraft is capable of sourcing the maximum 28 V DC
load current levels required by the standard.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE:  (X) TEST (X) ANALYSIS () INSPECGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if at each-auxiliary ASI:

The 28 V DC i
STD-1760, Fig

APPARATUS:

Voltmeter
30A currer
30A ammes
Test cablin
Other ASI

P00 O

VALIDATION
Verification by

Use the aircra
load current le|

Verification by

a. Place the

ure 18 (Auxiliary Interface Current Level).

t sink

ter

g connecting the test equipment tothe ASI
beculiar test equipment, as required
METHOD:

Analysis:

t's TDP to verify-that each auxiliary 28V DCP is capable of sourcing
vels defined by MIL-STD-1760, Figure 18 (Auxiliary Interface Curre

test:

current sink in series (set to max resistance) with an ammeter bet

and 28V D

hterface is capable of sourcing the maximum load currentilevels defined by MIL-

the maximum
nt Level).

ween 28V DC

C-return.

b.

Energize the auxiliary 28V DC interface. Adjust the current sink in order to verify that current

levels are achieved and the voltage is within the normal operation limits of MIL-STD-704.
Repeat steps a) and b) for all other auxiliary ASI interfaces.

NOTES:

1.

Level) of MIL-STD-1760 are to be confirmed by analysis only.

The initial high currents in excess of 30A shown in Figure 18 (Auxiliary Interface Current
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Auiniar;/

|
o

T\
30 Amp
Associated Loads
Return

FIGURE DCP105
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METHOD: DCP106

PARAMETER:

Overcurrent Protection

MIL-STD-1760C PARAGRAPH: 4.3, 5.1.8.4

PURPOSE: This method verifies that the aircraft will not exceed the maximum 28V DC
overcurrent limits of the standard.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE: () TEST (X) ANALYSIS () INSPECGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if the current through each

28V DCP conr
a. MIL-STD-1
each prima
b. MIL-STD-1
each auxili
APPARATUS:

VALIDATION

ASl is controllgd by a circuit protection device that will trip before the maximum ov

levels of Figur
Level) are rea

NOTES:

1. Limited to

ection at each ASI does not exceed:

760, Figure 17 (Primary Interface Current Level) maximum overc
%g‘,sllzigure 18 (Auxiliary Interface Current Level)’maximum overc
ary ASI
N/A
METHOD: Verify, using the aircraft!'s, TDP, that each 28V DC interfa

b 17 (Primary Interface Currenttevel) or Figure 18 (Auxiliary Interf:
thed.

bnalysis only due'to possible damage to ASI’s.

urrent limits at

urrent limits at

ce at every
ercurrent
hce Current
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METHOD: DCP107

PARAMETER:

Off-State Leakage Current

MIL-STD-1760C PARAGRAPH: 4.3, 5.1.8.5

PURPOSE: This method verifies that the aircraft off-state leakage current through each primary
or auxiliary 28V DC interface at each ASI does not exceed limits of the standard.

PARAMETER TYPE: (X) ELECTRICAL ( ) PROTOCOL ( )PHYSICAL
VALIDATION TECHNIQUE:  (X) TEST ( )ANALYSIS () INSPEGTION
VALIDATION CRITERIA: The aircraft is considered to have passed if the off-state leakage

current does n

a. 1.0 mA thr
b. 2.5 mA thr

APPARATUS:

DV Multim
2.2 ohm va
0.7 ohm va
Test cablin
Other ASI

P20 TW

VALIDATION
28V DC #1 an
aircraft power
across each rg
Repeat for all

NOTES: N/A

ot exceed:

pugh 28V DC #1 or 28 V DC #2 at any primary ASI
pugh 28V DC at any auxiliary ASI

pter

lid load resistor

lid load resistor

g connecting the test equipment to the ASI
beculiar test equipment, as required

METHOD: With power rémoved from the ASI, place a 2.2 ohm resi
d 28V DC #1 return, and between 28V DC #2 and 28V DC #2 return
internal or external)-but not selecting power to the ASI. Measure tf
sistor and determine the leakage current flowing. Repeat for all prin]
huxiliary AS| with”a 0.7 ohm load resistor.

stor between
. Activate

e voltage
nary ASI’s.
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