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1. 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
lssued 1995-04 applies. For validation of aircraft designed to MIL-STD-1760B Notice 3 AS47641 Issued 1999-08 applies.

1.1 Purpose

The purpose of this document is to provide metheds for validating that an aircraft’s store electrical interface complies with
the aircraft station interface (ASI) requirements of MIL-STD-1760C. This document provides a modular, independent set
of methods for each of the requirements in MIL-STD-1760 that applies to aircraft requirements. The methods herein

apply to the auxiliary

1.2 Application

(AUX) interface as well as the primary interface of MIL-STD-1760.

The methods herein
to be conducted as
test, etc.). The met

Apply to initial validation of an aircraft design to the requirements of MIL-STD-13
part of aircraft design validation (as opposed to qualification test, quality;cenfor
nods contained in this document are sufficient to cover the Class | jhterface.

ASI's will use the appropriate subset of these Class | methods.

1.3  Tailoring

The methods contai
procedures for thesg
tailored test plans 3
example, address th
compliance with the

1.4 Limitations

hed herein are general methods for conducting ASI validation and, as such, dg
methods. It is intended that detailed procedures for validation of a specific A
nd procedures prepared specifically for that aircraft: These tailored test p
ose peculiar commands required to step throughhsufficient operations and s
barticular aircraft/store electrical interconnectionsystem (AEIS) requirement und

The methods contaimed herein are based on MIL-STD-1760C. |n addition, this document addressd

of an aircraft to MIL-
measurements of pe
1.5 Identification 8
The test methods co

identified by a three
individual letters is:

ISTD-1760 based on the assumption that all tests are conducted at the aircraft
[formance occur only at this ASL.

ystem

htained in this document are designated by an alphanumeric identification sche
alphabetical character combination followed by a three-digit number. The mea

Hwidth Interface

ltiplexJata Interface

60 and are expected
mance test, flight line
Aircraft with Class I

not provide detailed

S| will be covered by
ocedures would, for
ates to demonstrate
er test.

s testing compliance
s ASI connector and

me. Each method is
ning of the first three

ICN Interface

a. HBW: High Ban

b. MUX Digital MU

c. LBW. Low Ban

d. REL: Release Consent Interface
e. INL: Interlock Interface

f.  ADR: Address Interface

GND: Structure

Ground
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h. DCP: 28 V DC Power Interface

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

k. FOC: Fiber Optic Interface

[ INT: Initialization

m. CON: ASI Connector

n. UMB: Umbilical Cable

The three numberg
AS| requirements 3
letter following thig
version of the first
requirement.

2. REFERENCES

The following pub
publications shall g
order. In the ever
takes precedence.
exemption has besg
21 SAE Publica

Available from SA
USA and Canada)

AS4113

2.2 U.S. Govern

Available from th
Philadelphia, PA 1

MIL-C-38999

following the letter code is a sequentially assigned number such that numbers, ]
nd 201 through 299 are reserved for mission store interface (MSI) requirements
three-digit number is the test method revision letter. For example, HBW101

test requirement (TR) for the ASI HBW interface while HBW101A represents 1

ications form a part of this specification to the extent\specified herein. Th
pply. The applicable issue of other publications shall.be.the issue in effect on th
t of conflict between the text of this document and references cited herein, ths

Nothing in this document, however, supersedes applicable laws and regula
n obtained.

ions

- International, 400 CommonwealtthDrive, Warrendale, PA 15026-0001, Tel
or 724-776-4970 (outside USA),\wwiv.sae.org.

Validation Test Plans for the Digital Time Division Commands/Responsg
Controllers

ment Publications

B

Document_sAutomation and Production Service (DAPS), Building 4/D,
111-5094 Tel=215-697-6257, hitp://assist daps.dla. mil/quicksearch/.

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

MIL-C-45662

01 through 199 are for

When applicable, the
represents the original
he first revision of that

e latest issue of SAE
e date of the purchase
e text of this document
lions unless a specific

877-606-7323 (inside

e Multiplex Data Bus

YO0 Rcbbins Avenue,

Cdlibration System Requirements

MIL-STD-704

MIL-STD-1553

MIL-STD-1560

MIL-STD-1760C

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

Digital Time Division Command/Response Multiplex Data Bus

Insert Arrangements for MIL-C-38999 and MIL-C-27599 Electrical Circular Connectors

Aircraft/Store Electrical Interconnection System
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2.3 NATO Publications

Available from the Document Autornation and Production Service (DAPS), Building 4/D, 700 Robbins Avenue,

Philadelphia, PA 19111-5094, Tel: 215-697-6257, http:.//assist.daps. dla. mil/quicksearch/.

STANAG 3350 AVS

2.4 Abbreviations and Acronyms

AC

ACP

ADR

AEIS

BC

COM

CON

cssl

dB

dBm

DC

DCP

DeoDISS

EIA

FOC

GHz

GND

HB

HBW

Alternating Current

Alternating Current Power

Addr

5SS

Analogue Video Standard for Aircraft Applications

Aircrg
Aerog
Avic

Aircrg
Auxili
Bus g
Comir
Conn
Carrig
Decib
Decib
Direct
Direct

Depa

pace Standard

ft Station Interface
hry

ontroller
hunication

bctor

el
s above 1 mW
Current

Current Power

Electr

ge Store Station Interface

chig Industries Association

ft/Store Electrical Interconnection System

tment_ef Defense Index of Specifications

Fiber

Optic Channel

Gigahertz

Ground

High Bandwidth

High Bandwidth
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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 Militany
ms Millisgconds
MSG Message
MSI Missipn Store Interface
MUX Multiglex
N/A Not Applicable
p-p Peak{to-Peak
REL Relegse
RNASP Routing Network Aircraft-System Port
RT Remdte Terminal
RMS Root Mean Sguared
SAE Sociely of\Automotive Engineers
STANAG  Standardization Agreement
STD Standard
TDP Technical Data Package
TR Test Requirement
TRMS True Root Mean Squared
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uuT Unit Under Test
v Volts
VSWR Voltage Standing Wave Ratio

3. DEFINITIONS
3.1 AEISTerms
Terminology peculi

3.2 UnitUnderT

ar to the AEIS is defined in MIL-STD-1760.

est (UUT)

The UUT is define
tests is the ASI.

3.3  Validation

\Vinalidatinm ia AafinA
yaluduauuvil s Uciinig

requirements impo
including tests, an
STD-1760 under

specified in the 3
environmental and
specification/interfa

The addition of a n
requirement to be
order that it appea
paragraph 5.1.6, tH
the third (3) shall
traceable to MIL-S
MIL-STD-1760.

4. GENERAL RE

41  Introduction
As part of an aircrg
requirements of Ml
AEIS. The metho
pertinent requirem
test or analysis, th

[ as the “production configuration aircraft” undergoing validation tests. The tes

A mrannoo wwharala g tha fins i
(L= IJIULJCDD VVIICICUy Lic rira IH
ed by MIL-STD-1760. This compliance evaluation is accomplished using
hlysis, and inspections. This validation is conducted to determine that the des
hominal ambient conditions. While this validation may\oe part of an aircrafl
ircraft's system specification), it is not necessarily “intended to be condu

cperational conditions and, as such, does not\specifically “gqualify” the

ce control document (ICD) requirements.

I~ ~
=

a ACIC ia Aayaliimts
(=] ALllo

) AXm
IS Cvaluatc Uiy

o]
[N

alidated. The numbers in the column are directly linked to the corresponding
s in the MIL-STD-1760 paragraph. Fornexample, In Table 6 Address Validaticon
e first two (2) shall statements, as they appear on 1760, are validated using test
statement is validated using test  method ADR102.  In this way, the requirem
FD-1760 and therefore must be_jollowed or adhered to (tested) to verify overal

LUIREMENTS

ft's qualification to its system specification requirements, the AEIS design shall 4
| -STD-1¥60/ The specific validation effort for a given ASI will be defined in a te
Is defined in this document provide guidance for the preparation of the test p
EntstivMIL-STD-1760 and validation methodology. For those requirements th

t point for all electrical

ompliance with the
nbination of techniques
gn complies with MIL-
's qualification test (if
ted under all aircraft
aircraft to its system

it ~
1L U

ey column, titled “Shall Statement”, in each of the fourteen (14) Validation Tablgs, clearly identifies the

‘shall” statement in the
Matrix, MIL-STD-1760
method ADR101 while
ent is easily identified,
system compliance to

e validated against the
5t plan prepared for the
ans by delineating the
At can be validated by

s-document also provides test techniques. Section 9, herein, presents valida

tion details associated

with each require

ert I MIL-STD-T70U.
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42  Validation Techniques

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

a. Test
b. Analysis
c. Inspection

421 Test

Tests are those methodologies that measure characteristics or performance under specified

onditions. Tests also

include techniques
422 Analysis

Analyses are thos

withrn it marfarmang
WILTIVUL pAariuininianiy

of aircraft design d

423 Inspection
Inspections are vi
compliance with th

43 Tailering

The implementatio
document are wrif]
detailed test techn
custom “Test Plan
equipment, and th
verification require

the requirements of

4.4  Test Conditig

Except as specifig]
ambient conditions|

that “demonstrate” operation of circuitry or system performance.

e

methodologies that verify design compliance with the designated

o nf ualidatinn teact Ar inenantinn
U VAIIGLUTT T2 U DAL

bcumentation such as drawings, parts lists, software listings, etc:

requwem

Thaca mothndnlnniag will nricnarihy
THISOD TS U UUIUYITS Vil g icani

Eual examinations and other nondestructive investigations of hardware and
e physical requirements of MIL-STD-1760.

N of an AEIS could be unique for eachdype of aircraft. Therefore, the test techn
en in general terms to avoid addréssing aircraft unique operating details tha
ques were presented. As a result, the procedures for validating an ASI will n
" tailored specifically for the AEIS. This custom test plan would address sp
ose operating procedures(required to exercise the ASI| under test These
ments that can be added to but not subtracted from as that would mean that t
the “Standard’.

ns

[ in the defailed AEIS test plan, validation tests are expected to be conduct

Room-ambient

materials to determine

iques presented in this
t would be required if
ted to be defined by a
ecific test setups, test
are a set of minimal
he AEIS may not meet

bd under the following

a. Temperature:
b. Altitude: Norm
c. Vibration: Non
d. Humidity: Roo
e. Power supply:

al ground
e
m ambient up to 90% relative humidity (noncondensing)

AC: 115 +/- 3.0V ACRMS, 400 +/- 7 Hz
DC: 275 +-20VDC
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45 Measuring E

quipment

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

451 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 S
(2) Function/A
(3) Network A
(4) Spectrum
(5) Oscillosco
(6) Power Mef
(7) Adapters (
b. Digital MUX D4
(1) MIL-STD-1
(2) Impedancy
(3) Oscillosco
(4) TRMS diffg
c. Low Bandwidth

(1) Audio Spe
V (peak-to

(2) Test loads

ignal Generater capable of 1.3 Vpp at 20 MHz with +/- 2.0 V offset.

Fbitrary Waveform Generator capable of 3.5 Vpp, 20 Hz - 20 MHz with a +/-2.0,W
halyzer 20 Hz to 200 MHz both 50 and 75 ohm capability.

Rnalyzer with high persistence display 20 Hz to 200 MHz, 50 chm &5 ohm cap
be with storage facility.

2r capable of measuring -5 dBm.

ables, Impedance Matching Attenuators and Test Loads of 50 ohm and 75 ohm
ta Interface:

093 data bus tester

analyzer

be with storage facility.

rential voltmeter

Interface:

Ctrum Analyzersovering a frequency range from 150 Hz to 50 kHz with variable
peak) with-sglectable output and input impedances.

of 30©hms, 50 ohms, 60 ohms, 75 ohms and 600 ohms.

(3) Ohmmeter

DC offset.

Bbility.

oltage cutput up to 12

(continuity test).

(4) Digital voltmeters with a signal measurement bandwidth of greater 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.

(8) Oscilloscope with storage facility.
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Discrete Interfaces (REL Consent, INL, ADR, and Structure GNDj:

(1) Digital Volt

(2) Oscilloscope with storage facility.

(3) DC Power

Ammeter

supply

(4) AC Power Supply

() Resistor Decade Box

28 V DCP Interface:

(1) Digital Vol
(2) Oscillosco
(3) DC Power
115 V/200 V A
(1) Digital Vol
(2) Oscillosco
(3) ACP (400
(4) Power fact
270 VDCP Int
(1) N/A

Fiber Optic Intq
(1) N/A

Initialization, C

LAmmeter

supply

CP Interface:
LAmmeter

pe with storage facility
Hz) supply

br meter

brface:

rface:

(1) None Required

be with storage facility.

bnnector Intermateability, Umbilical Cable Interface:
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45.2 Equipment

Accuracy

The accuracy of instruments and test equipment used to control or monitor the test parameters shall be verified and shall
satisfy the requirements of MIL-C-45662 to the satisfaction of the procuring activity. All instruments and test equipment

used in conducting

the tests specified herein shall:

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

Have an accuracy of at least ¥ tolerance on the requirement to be measured. For example, if a variable has a
tolerance of +/-10%, the test equipment shall have a measurement tolerance of +/-2.5% or better.

In the event of

conflict between this accuracy and requirement for accuracy in any one of the test methods of this document, the

a.
Standards.
b.
latter should govern.
c. Measurements

requirements t

46  Operation of

The detailed test

N
e detailed test p
the applicable stat
status and respons

(and loads) requirg]
47 TestData

Test data shall ind
test setup, test s¢
certification of the
5. DETAILED RE
51

Introduction

Detailed validation

to each of the ASI'$.

5.2 High Bandwi

521 General Rg

The High Bandwidi
combination of test

made to satisfy open-ended maximum or minimum requirements shall be acg
b be satisfied.

an AS| Under Test

an shall include those AEIS p

amT LIST

eculiar operational requirements hegessary to seg
perational requirements peg

T ooy o0 ST

s and modes. These peculiar requirements include such items as: timelines,
es from a store, and high and low bandwidth signal sources or loads. Actual or
[ to activate, utilize, or operate all AEIS functions may be\used during testing.

ude complete identification of all test equipment’and accessories. The data §
bquence used, and ambient conditions. The test record shall contain a 3
est data by the test engineer.

QUIREMENTS

methods are given in Appendix A of this document. The paragraphs below pres

Hth (HBWY)
Equirement

h (HBY)\.interfaces of the ASI| are to be validated against the requirements of M
anajysis, and inspection metheds. The HBW validation matrix is presented in 1

urate within 5% of the

uvence the AS! through
commands tc a store,

simulated signal inputs

hall include the actual
ignature and date for

ent information relative

L-STD-1760 through a
[able 1.
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TABLE 1 - HIGH BANDWIDTH VALIDATION MATRIX

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
43 Primary Interface Signal Set 1 - X - HBW101
2 X X X HBW107 — HBW121
3 X X HBW102
4341 High Bandwidth Interfaces 1 X X - HBW101
2 X X - HBW109, HBW118,
HBW117, HBW120
3 - - - N/A
4,8 X X - HBW107 — HBW121
5 - X X HBW101
4311 Type A Signal Requirements 1,2 X - - HBW103
4311a 1,2,3 X - - HBW104
4.3.1.1b 1 X - - HBW105
4.3.1.1¢c
4.3.1.2 s 1 N/A
431.3 Signal Assignment 1 - X - HBW106
4.3.1.3a 1 - X E HBW106
4.3.1.3b 1 - X 5 HBW106
4.3.1.3¢ 1,2 - X - HBW106
5.1 ircraft Requirements 1 X HBW107 — HBW121
5.1.1 ircraft HB Interfaces 1,2 X - HBW107
3 X X - HBW108 - HBW114
5.1.1.1 Winimum Transfer Capacity i X X - HBVWi08
51.1.2.1 e A Return Loss 1,2 X - - HBW109
51.1.22 Tlype A Transient Response 1,2 X - - HBW110
Figure 5b 1-8 X - - HBW110
Figure 8b 1-5 X - - HBW110
51.1.2.3 Tiype A Insertion Gain 1 X - - HBW111
51124 Tivpe A Representative Pulse 1,2,3 X X - HBW112
Qelay
51.1.2.5 Tiype A Equalization 1,2,3 X - - HBW113
51.1.2.6 Tiype A Dynamic Range 1 X - - HBW114
51.1.2.7 Tiype A Signal Path DC Offset 1 X - - HBW115
5.1.1.2.8 Thpe A Noise Requirements 1 X - - HBW116 — HBW121
5.1.1.2.8.1 Thpe A Random Noise 1 X - - HBWW116
51.1.2.82 Thype A Periodic Noise 1,2,3 X - - HBW117
5.1.1.2.83 Type A Impulse Noise 1 X - - HBW118
5.1.1.2.84 Thype A Stimulated Noise 1 X - - HBW119
5.1.1.2.85 Thpe A Common Mode Noise 1 X - - HBW120
5.1.14 Ground Reference 1,23 X HBVV121
NOTE: Validation Teghniques:
1. Test
2. Analysis
3. Inspection
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5.2.2 Special Considerations
The following special considerations apply to the three different validation techniques.
5221 Test Technigues

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 AS| 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
for calibrating a network analyzer create an "oppoertunity" to cancel the effects of the ASI mating connecter on the Return
Loss measurement by considering the AS| mating connector as part of the test cable.

MIL-STD-1760 paragraphs 4.3.1 and 4.3.1.2 contain “Shall” statements for the Type B signal. However, there is no
applicable test method for this requirement as Type B signals have not yet been adequately defined in the standard.

5.2.2.2  Analysis|Techniques

The analysis effor] associated with the HB interface is essentially limited to determiping complignce by analysis of the
aircraft's ICD or system specification, as applicable. In some instances analysis of spedific test reslilts is also required.

5.2.2.3 Inspectign Techniques
The inspection effprt associated with the HB interface is essentially limited to confirming that the aircraft HB interfaces
include a signal copnection and signal return (shield) connection. Thisseompliance can be determined by analysis of the
aircraft's ICD or system specification, as applicable.
5.2.2.4 Revisions and Notices

None.
5.3 Digital Multiglex (MUX) Data

5.3.1  General Rgquirements

The digital MUX dlata interface of the AS! is to be validated against the requirements of MIL-STD-1760 through a
combination of test analysis, and inspection methods. The digital MUX data validation matrix is pregsented in Table 2.
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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
432 DIGITAL MULTIPLEX DATA 1,2 - - X MUX101
BUS INTERFACE
51.2 Aircraft Digital Data Bus 1,2 X MUX101
Interface
51.2.1a FUNCTIONAL 1,2 - X - MUX102
5.1.2.1b CHARACTERISTICS 1,2 X MUX103
51.2.1¢c 1 X MUX104
51.2.1d 1 X MUX102
512.1e 1 X MUX104, MUX109 —
MUX119
B.4.2.2.4 NUCLEAR Weapon Control 1.2 - X - MUX104
B.4.225 Nuclear Weapon Monitor 1,2 X MUX104
5122 Electrical Characteristics 1 X MUX105 — MUX108
5.1.2.21 OUTPUT 1 X - MUX105
CHARACTERISTICS 3 X MUX106
5.1.2.2.2 INPUT CHARACTERISTICS 1 X - MUX107
51223 SHIELD GROUNDING 1 X - - MUX108
B.4.1 LOGICAL INTERFACE 1,2.3 X X - MUX109
(COMMUNICATION RULES)
B.4.1.1.31.5 LOGICAL INTERFACE 1,23 - X - MUX11-
(TRANSMIT VECTOR
WORD)
B.4.1.1.3.1.6 LOGICAL INTERFACE 1,2 - X - MUX111
(SYNCHRONIZE WITH
DATA WORD)
B.4.1.1.32 LOGICAL INTERFACE 1,2 - X - MUX112
(PROHIBITED MODE
COMMANDS)
B.4.1.23 LOGICAL INTERFACE 1,23 - X - MUX113
SUBSYSTEM FLAG BIT)
B.4.1.52 LOGICAL INTERFACE 1,273 - X - MUX114
B.4.1.5.21 (CHECKSUM N2 X
REQUIREMENT AND
ALGORITHM)
B4153 LOGICAL INTERFACE 1 - X - MUX115
(EXECUTION 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.4212 FORMAT) X
B.4.2.21 LOGICALINTERFACE 1,2,3-4 - X - MUX118
(STORE'CONTROL)
B.4.2.2.2 LOGIEAL 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.

53.21 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 Bandwidth {LBW)

541 General Reguirement

The low bandwidthh (LBW) interface of the ASI is to be validated against the requirements of| MIL-STD-1760 through a
combination of tesf] analysis, and inspection methods. The LBW validation matrix is presemed-in Tlable 3.

TABLE 3 - LOW BANDWIDTH VALIDATION MATRIX

VALIDATION VALIDATION VALIDATICN
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 LBW101-LBWW111
43.3 Low bandwidth interface 1,234 - X - LBW101
- X - LBW102
X - - LBWW104
43.31 LB signal requirements 1,234 X - - LBW103
X - - LBWW106
43.3.2 Signal assignment 12 « X - LBWW102
- - X LBW112
51.3 Aircraft LB interface 1.2 - X - LBW102
5.1.3.1 Minimum transfer capacity 1,2 - X - LBVV102
5.1.3.2 Input / output impedance 1,2 X - - LBVW104
5.1.3.3 Insertion gain 1 X - LBW107
51.34 Equalization requirements 1,2 X - - LBW107
5.1.35 Signal path dc offset 1 X - - LBWW108
5.1.3.6 Noise < N/A N/A N/A -
51.3.61 Periodic random noise 1,23 X X - LBW109
51.36.2 Impulse noise 1,2 X X - LBW110
5.1.3.6.3 Stimulated noise 1 X X - LBW111
51.3.64 Common mode noise 1,2 X - - LBW108
5137 Ground reference 1,23 - X - LBW101
X - - LBVW105
NOTE: Validation Techniques:
1. Test
2. Analysis
3. Inspectioh

5.4.2 Special Congsiderations

The following special considerations apply to the three different validation techniques.
5.4.21 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.

5.4.23

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 applicable.

5.5 Release (RE

5.5.1

L) Consent

General Reguirement

The Release Cons
combination of test

TABLE 4 - RELEASE CONSENT VALIDATION MATRIX

ent (REL) interface of the ASI is to be validated against the requirements of M
analysis, and inspection methods. The Release Consent validation matrix'is pr

L-STD-1760 through a
esented in Table 4.

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUEH METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
43 Primary Interface Signal Set 1,2,3 X X X REL101 — REL107
434 Release Consent Interface 1,2 - X - REL101
514 Aircraft Release Consent 1,2,3 - X - REL101
Interface 4,5 X X - REL102
5.14.1 Voltage Level 1 X - - REL103
514.a
514b 2 X - - REL103
514.2 Current Level 1,2 X - - REL103
514.3 Stabilization Time 1 X - - REL104
5144 Enable Lead Time 1 - X - REL105
514.5 Inhibit Delay 1 X - REL106
514.6 Ground Reference 1 X - REL107
NOTE: WValidation|Techniques:
1. Test
2. Analysk
3. Inspecifon

5.5.2 Special Co
The following spec
5521 TestTeq

Test of the aircraf

nsiderations
al considerations apply to the three different validation techniques.

hniques

other ASls.

's compliance to the Release Consent interface requirements concerns the e

lectrical isolation to all

55.22  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 ccmpliance 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 ne 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, analysis, and inspection methods, The INL validation matrix is presented in Table 5.

TABLE 5 - INTERLOCK VALIDATION MATRIX

VALIDATION WVALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
43 Primary Interface Signa! 1,23 X X INL101 - INL104
Set
435 Primary Interlock Interface 1,3 X INL101
4.4 Auxiliary Power interface 1,2 " INL101
Signal Set
442 Auxiliary Interlock Interface 1,3 X INL101
515 Aircraft Interlock Interface 1 X INL101
5.1.5a Open Circuit Voltage 2 X INL102
5.1.5b Excitation Current 2 X INL103
515¢c Impedance Detection 1,2 X INL104
Threshold
NOTE: Validation Techniques:
1. Test
2. Analysi
3. Inspectipn

5.6.2 Special Considerations
The following speclal considerations apply to‘the three different validation techniques.
5.6.21 Test Teghniques

Test of the aircraff's compliancewto the Interlock interface requirements concern measurements required to evaluate
impedances at spegific voltage,\current, and frequency levels.

0.6.22 Analysis|Techriques

The analysis effor] associated with the Interlock interface is essentially limited to confirming that the aircraft 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.

5.6.23 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 (AD

5.7.1

R)

General Requirements

The address (ADR) interface of the ASI| is to be validated against the requirements of MIL-STD-1760 through a
combinaticon 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
43 Primary Interface Signal Set 1,23 X X - ADR101 — DR109
436 Address Interface 1,2 - X - ADR101
516 Aircraft Address Interface 1,2 X - ADR101
3 X ADR102
5.1.6.1 Address Assignment 2 - X - ADR103
516.1a 3 - X ¢ ADR104
51.6.1b 1,4 X - ADR105
516.2,516.2a Address Signal 1 X - - ADR106
5.1.6.2b
5.1.6.3,5.16.3a, Logic Thresholds 1-4 X - ADR107
5.1.6.3b
5164 Response Characteristics 1,2 X - - ADR108
516.5 Address Isolation 1,2 X - - ADR109
NOTE: Validatior] Techniques:
1. Test
2. Analydis
3. Inspedtion

5.7.2 Special Co
The following spec

5.7.21 TestTeg
Test of the ASl's ¢
been assigned to
isclation.
5.7.22  Analysis
The analysis effort
only those applicat]
system specificatio

5.7.2.3 Inspectid

nsiderations

al considerations apply to the three different\validation techniques.

hniques

pmpliance to the ADR interface réquirements concerns the ability to determine i
each AS| and tests for address stability, response times, thresholds, respor
Techniques
associated withithe“ADR interface is essentially limited to confirming that the AS
ons identified in‘the standard. This compliance can be determined by analysis

I, as applieable.

n Teehnigues

The ADR interface

" a unique address has
se characteristics and

| uses the interface for
of the aircraft's ICD or

has/'no inspection requirements.

57.2.4 Revision

None.

s and Notices
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58 Structure Gro

581 General Re

und (GND)

quirement

The Structure Ground interface of the ASI is to be validated against the requirements of MIL-STD-1760 through a
combinaticon of test, analysis, and inspection methods. The Structure Ground validation matrix is presented in Table 7.

TABLE 7 - STRUCTURE GROUND VALIDATICON 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 GND101
437 Primary Structure Ground 1-3 - X GND101
443 Auxiliary Structure Ground 1-3 - X GND101
517 Aircraft Structure Ground 12 X X GND101
NOTE: Validatixjn Techniques:
1. Test
2. Analysis
3. Inspgction

582 Special Co
The following spec

5821 TestTeg
The measurement
Structure Ground i
58.22 Analysis
The analysis aspe
determine its abilit
structure. The path
magnitude. The a
documentation, th
power or signal fur

58.23 Inspectig

The structure GND
58.24 Revision

None.

nsiderations
al considerations apply to the three different validation techrijques.
hniques

=]

iterface contact and the aircraft conductive structure.

Techniques

t the ASI is not relying on the“existence of structure ground to complete a groun
ction.

5 and Notices

required for the Structure Ground interfaces are~current and voltage meas

ts of the Structure Ground interface deal with fault analysis. The aircraft design
to safely conduct the fault currentsithat could occur due to internal faults of pd
resistance shall be low enough that when conducting fault currents, the volta

Lrements between the

should be evaluated to
wer sources to vehicle
developed is of safe

e
alysis should confirm, by evaluation cf the aircraft's ICD, fabrication drawin%s and other technical

n Technigues

interface hag’ne inspection requirements.

0 path for any interface
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59 28VDCP
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 DCF validation matrix is presented in Table &.

TABLE 8 - 28 V DC PCOWER VALIDATION MATRIX

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
43 Primary Interface 1-3 X X DCP101-DCP109
Signal Set
438 Primary Power 1 - X - DCP102
24 = X = PDCP101 (28 dc only)
3 N/A N/A N/A -
5* N/A N/A N/A -
441 Auxiliary Power 1 - X - DCP102
24 - X - PCP101 (28V dc only)
3 N/A N/A NA -
5* N/A N/A N/ -
5.1.8 Aircraft 28 V dc 1-3 - X - DCP101
Power Interface
5.1.8.1 Independent 1 - X - DCP102
Control
5.1.8.2 Voltage Level 14 X X - DCP103
5.1.83.1 Current Capacity 1,2 X X - DCP104
Primary Signal Set
5183.2 Current Capacity 1 X X - DCP105
Auxiliary Power
Signal Set
51833 Simultaneous - N/A N/A N/A -
Current
184 Overcurrent 1 - X - DCP106
Protection
5185 Off-State Leakage 1,2 X - - DCP107
Current
5186 Stabilization Time 1 X - - DCP108
5187 Ground Reference 1 DCP101
5188 Power Application 1,2 - X - DCP109
NOTE: Validatign Techniques:
1. Test
2. Analysis
3. Inspgction
* Shall for ‘not to be used for discrete functions’ is not considered to be relevant to ASI's.

5.9.2 Special Considerations
The following speclal considerations apply to the three different validation technigues.

59.21 Test Teghniques

Test of the ASl's compliance to the 28 V DCP Interface requirements concerns the tetal 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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5.9.22  Analysis Techniques

The analysis effort associated with the 28 VV 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 due to possible damage to the
AS| occurring if validated by test.

5.9.23 Inspection Techniques

The 28 V DCP inte[face has no inspection requirements.
2.9.2.4 Revisions and Notices
MIL-STD-704 contgins several revisions, notices, and amendments that may impact the.validation ¢riteria.

NCOTE: The requirgment in section 4 of MIL-STD-1760 that the power interface isyot to be used for discrete functions is
considered not relevant to ASl's and is therefore not addressed in thisddocument.

The soft rgquirement for simultaneous current is validated by.the independent control gnalysis and maximum
current cagability tests for the Primary and Auxiliary; i.e. combination need not exceed 30 A

5.10 115 V/200 V|ACP
5.10.1 General Rgquirement

The 115 V200 V JACP interface of the ASI is to be validated against the requirements of MIL{STD-1760C through a
combination of tes] analysis, and inspection methods. The 115 V/200 V ACP validation matrix is pfesented in Table 9.
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TABLE 9 - 115 V/200 V AC POWER VALIDATICN MATRIX

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
43 Primary Interface Signal Set 1-3 X X ACP101-ACP112
438 Primary Power 1 - X - ACP102
24 - X - ACP101
(115V ac only)
3 N/A N/A N/A -
5 N/A NA N/A -
441 Auxiliary Power 1 - X - ACP102
24 - X - ACP101
(115V ac only)
3 N/A NIA N/A -
5 N/A NA N/A -
51.8 115200 V ac power 1-3 - X - ACP101
interface
5.1.91 ircteprerrdent-controtad =5 ¥ ACP102
deadfacing
5.1.9.2 Voltage level 1-3 X X - ACP103
5.1.9.3.1 Current Capacity Primary 1 X X - ACP104
signal set
51.93.2 Current Capacity Auxiliary 1 X X - ACP105
power signal set
51.8.3.3 Simultaneous cument - NIA NA N/A -
5.1.84 Overcurrent protection 1 - X - ACP106
51.95 Off-state leakage cumrent 1,2 X - - ACP107
5.1.9.6 Stabilization time 1 X - - ACP108
51.97 Phase rotation 1 X - - ACP109
1 X ; - ACP110
51.98 Load power factor 1 - X - ACP111
5199 Phase power unbalance 1 - X - ACP112
5.1.9.10 Ground reference 1 - X - ACP101
5.1.9.11 Power application - N/A N/A N/A -
NOTE: Validatior] Techniques:
1. Test
2. Analygis
3. Inspedtion
* Shall for ‘not to bg used for discrete functions’ is not considered to berelevant to ASI's.

5.10.2 Special Considerations

The following speclal considerations apply to-the three different validation technigues.
5.10.21 Test Teghniques

Test of the ASl's gompliance to ¢he 115 V/200 V ACP interface requirements concerns the totall 115 V. AC continuous
current provided sipnultaneously/through both primary and AUX interfaces at any Class 1A or [IA ASI. This current need

not exceed 30 A par phase.

510.2.2 Analysis|Techriques

The analysis efforlassocEated with the 115 V200 V- ACP nterface 15 essentafly fimtedto 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 due to possible damage to the
AS| occurring if validated by test.
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51023

Inspectio

n Techniques

The 115 V/200 V ACP interface has no inspection requirements.

510.2.4 Revisions and Notices

MIL-STD-704 contains several revisions, notices, and amendments that may impact the validation criteria.

NCTE: The requirement in section 4 of MIL-STD-1760 that the power interface is not to be used for discrete functions is

511 270V DCP
5111 General R4

The 270 V DC high
through a combing|

10.

5.11.2 Special Co
The following spec
9.11.21 Test Teg

There are no 270

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. combination need not exceed 30 A.

The Power

EquUirement

Application requirement is considered to be applicable to stores and not addressed here.

voltage power (HVP) interface of the ASI is to be validated against the requiren
ion of test, analysis, and inspection methods. The 270 V DCP validation matri

TABLE 10 - 270 V DC POWER VALIDATION MATRIX

hents of MIL-STD-1760
X is presented in Table

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUH 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
4.4.1 Auxiliary Power 1,3,4,5 X - HVP101
5.1.10 Aircraft 270VDC Power 2 X X HVP101
Interface
NOTE: Validation Techniques:
1. Test
2. Analy§is
3. Inspegtion

nsiderations

hniques

al considerations apply to the three different validation technigues.

OZon [y

cavities in the connectors.

511.2.2 Analysis Techniques

is limited to reserving

The analysis effort associated with the 270 V DCP interface is limited to confirming, by inspection, that the ASI does not
use the connector cavities that are reserved for 270 V DCP applications. This compliance can be determined by analysis
of the aircraft's ICD, fabrication drawings, and other technical documentation that defines the aircraft design.
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5.11.2.3 Inspectio

n Techniques

The inspection requirement associated with the ASI's 270 V DCP interface deals with confirming that the AS| connector
contains contacts or plugged contact cavities for the reserved 270 V DCP and power return lines.

5.12 Fiber Optics

5.12.1 General Requirement

The fiber optic (FOC) interface of the ASI| is to be validated against the requirements of MIL-STD-1760 through a
combination of test, analysis, and inspection metheds. The FOC validation matrix is presented in Table 11.

TABLE 11 - FIBER OFTIC VALIDATION MATRIX

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHMIQUH METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
4.3 Primary Interface 123 X x FOC101
Signal Set
4.39 Fiber Optics 1 X X FOC101
Interfaces
51.11 Fiber Optic Interface 1,23 X X FOC101
NOTE: Validation Techniques:
1. Test
2. Analysis
3. Inspegction

5122 Special Co
The following spec
21221 TestTeo

There are no FOC|
cavities in the conry

51222 Analysis
The analysis effort
connector cavities
ICD, fabrication drg
51223 Inspectig

The inspection req
plugged contact ca

nsiderations
al considerations apply to the three different validation technigues.
hniques

interface tests required for ASI validation since the FOC interface requiremen
ectors.

Techniques

associated with the FOC interface is limited to confirming, by inspection, that th
wings, and other technical documentation that defines the aircraft design.

n Technigues

Lirement associated with the ASI's FOC interface deals with confirming that the
ities for the two reserved FOC channrels.

is limited to reserving

= AS| does not use the

hat are reserved for FOC applications. This compliance can be determined by gnalysis of the aircraft's

AS| connector contains

5.13 Initialization Procedures

5.13.1 General Requirement

The power-up initialization performance of the ASl is to be validated against the requirements of MIL-STD-1780 through a
combination of test, analysis, and inspection methods. The initialization validation matrix is presented in Table 12.
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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
51.12 Signal Set Initialization 1 - X INT101
51.121 Pre-initialization 1 X INT102
Conditions
5.1.12.1a 1 - X
5.1.12.1b 1 - X
5.1.12.1¢ 1 - X
5.1.12.2 Power Application 1,2 X INT103
51.12.3 First Response 1,23 - X INT104
NOTE: Validation Techniques:
1. Test
2. Analysis
3. Inspepti

5.13.2 Special Co
The following spec
51321 TestTed
Test of the ASl's ¢
aircraft. Conductin
test cases. The de

5.13.2.2 Analysis

A number of ASI i

with various interface operational conditions.

Consent interface {
by analysis.

This validation wil
software listings, e

5.13.2.3 Inspectig
There are no inspe|

514 Connector In

nsiderations

al considerations apply to the three different validation technigues.

hniques

mpliance to the power-up initialization process concerns, eperational limitations
g these tests will generally require several cycles of powerturn-on and turn-off
tailed test plan for the specific aircraft AS| under test.should identify any power ¢

Techniques

nitialization requirements in MIL-STD-1760.are defined as aspects associated
For examplg), paragraph 5.1.12.1, MIL-STD-1760

that may exist with the
to evaluate the various
ycling limitations.

with being compatible
C, states that Release

hall be in the inhibit state prior to storepower-up. These compatibility requirements shall be validated

be based on evaluation of\associated aircraft technical documentation su
C.

n Techniques
ction requirements associated with the power-up initialization process validation

termateabitity

5141 General Rgquiretment

Connector (CONJ i

h as ICDs, drawings,

htermateability characteristics of the AS| are to be validated against the require

hents of MIL-STD-1760

through a combination of test, analysis, and inspection metheds. The CON intermateability validation matrix is presented

in Table 13.
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TABLE 13 - CONNECTOR INTERMATEABILITY VALIDATION MATRIX

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
4.3 Primary Interface Signal Set 1-3 X X CON101, CON102
45 Interface connectors 1,2 X X CON101
56.1a, 56.1b, Primary interface connectors 1-4,13,14 X X CON101
56.1.f 5.6.1g
56.2a,56.2b, Auxiliary power interface 1-4 - X X CON101
56.2¢,5.6.2d connector
563,564 Connector receptacle, 1 - X X CON101
Plugged cavities
b6.6.1a, AS|and CSSI 1 - - X CON102
56.6.1b,
56.6.1¢c,5.6.6.1d
NOQTE: Validation Techniques:
1. Test
2. Analygs
3. Inspection

5142 Special Co
The following spec
51421 TestTeo
There are no CON

51422 Analysis

The analysis effoff associated with CON intermateability is limited to confirming that the air
ert, and contact assignments. This compliance can be determined by analys

connector type, ins
fabrication drawing
51423 Inspectig

The inspection req
orientations.

5142 4 Revision

MIL-STD-1560, M|
validation criteria.

515 Umbilical Ca

nsiderations

al considerations apply to the three different validation techniques;
hniques

intermateability tests required for ASI validation.

Techniques

5 and other technical documentation that.@defines the AS| design.

n Techniques

5 and Notices

Dles

5.15.1 General RTquirement

Lirements associated with thesAS| connector characteristics consist of visual V|

craft uses the correct
s of the aircraft's ICD,

erification of connector

| -C-38999, and MIL-C-39028 contain several revisions, notices, and amendments that may impact the

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.
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TABLE 14 - UMBILICAL VALIDATION MATRIX

VALIDATION VALIDATION VALIDATION
MIL-STD-1760 SHALL TECHNIQUE TECHNIQUE TECHNIQUE METHOD
PARAGRAPH TITLE STATEMENT 1 2 3 REFERENCE
43 Primary Interface Signal Set 1-3 - X X UMB101-UMB103
54 Umbilical cable requirements 1 - - X UMB101
541 Primary umbilical HB 1 - - X UMB102
interfaces 2 - - X UMB103
542 Primary umbilical data bus 1 - - X UMB102
interface 2 - - X UMB103
543 Primary umbilical LB interface 1 - - X UMB102
2 - - X UMB103
544 Primary umbilical release 1 - - X UMB102
consent interface
54.5 Umbilical interlock interface 1 - - X UMB102
5486 Primary umbilical address 1 - - X UMB102
interface
547 'UTI'I'b'H'i'CE'"Stquul\: Yrodimg 1, = = A UMB102
548 Umbilical 28V dc power 1,2 - - X UMB102
interface
549 Umbilical 115V ac power 1,2 - - X UMB102
interface
54.10 Umbilical 270V dc power 1 - - X UMB101
interface
54.11 Primary umbilical fiber optic 1 - - X UMB101
InLerrace
54.12 Umbilical gross shield 1 - - X UMB101
2 - 4 X UMB103
565 Umbilical primary interface 14 - X X UMB101
connectors
56.5 Umbilical auxiliary interface 14 - X X UMB101
connectors
5.6.6.3 Umbilical cable 1,2 - - X UMB101
NOTE: Validation Techniques:
1. Test
2. Analysi
3. Inspectipn

5152 Special Co
The following spec
5.156.21 Test Teg
The analysis effort
type, insert, contg
documentation ang

umbilical is expect
drawings and othe

51522 Analysis

nsiderations

al considerations apply to the different validation techniques.

hniques

associated with umbilical cables is limited to confirming that the aircraft uses
ct types and cables types that meet the requirements, and that the um
reports confirmcompliance with the isolation and bonding requirements acro
ed to operatg.in. This compliance can be determined by analysis of the ain

technical(documentation that defines the Umbilical design.

Technigues

the correct connector
bilical production test
5s the environment the
craft's ICD, fabrication

The inspection re

e g o HEE W IEWUTE 1 SN PRy Sul 1 o Fopiot! ot IR TN W
TS TTTCTTILS Ao UITTUL T WWILTT LTI UTTTR TS T T TUATA TS TSNS UUTTSIROL UT VISUODTD Y

orientation, and if desired, identification of contact types.

5.15.2.3 Inspection Techniques

rification of connector

MIL-STD-1560, MIL-C-38999, and MIL-C-39028 contain several revisions, notices, and amendments that may impact the

validation criteria.
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6. NOTES

6.1

6.1.1

Guidelines for Validation Plan Development

Introduction

A custom validation plan should be written specifically for each ASI to be validated. The development of the test plan
requires that ASI data items be available. These data items should include, but not be limited to, an aircraft ICD, wiring

diagram, system s

egment specification and data document.

With the necessary data items available, a review of the

validation methods in Appendix A should be performed to identify the test, analysis, and inspecticn techniques necessary
for validation. Once the required techniques have been identified, a specific validation plan can then be written for each

test method.

6.2 Test Sequen

[o1=]

Careful considerati
must be identified.
will be performed
operation or repeti

unused pins shoulg be checked. if not pluoa
p ; [ = k=)

for intermateability
MIL-STD-1553 cor
tests have been c
portions of the LB
aircraft should be r

6.3 The change
revisions, no
of the docum

P

Additionally, all operational restrictions of the aircraft must be known.c.ln*gen
prior to electrical tests on the aircraft. Power limitations of some, aircraft m

ive cycling of operation power. The initial tests on the ASI shouldwerify the

ed, for proper impedance characteristicg/> The conne
the structure GND interface should be checked, and INL ceftinuity and isol3
trol signals, such as, the ADR interface, INL, and REL consent tests should be
bmpleted, ACF and DCP interfaces should be checked{ The final sets of tes
and HB interface that have been implemented. Oncedhe required testing ha

bturned to a known state and power should be removed.

bar ( 1) located in the left margin is for the convenience of the user in locating
I editorial changes, have been made to the previous issue of this document. A
ent title indicates a complete revision of thexdocument.

REPARED BY SAE SUBCOMMITTEE AS-1B, AIRCRAFT/STORE INTEGRATI(
COMMITTEE AS-1,'AVIONICS/ARMAMENT INTEGRATION

bn must be given to the test sequences for each ASI. All operational safety reqLIAirements of the aircraft

eral, analysis methods
By preclude prolonged

physical interface. All
tor should be checked

tion should be tested.
berformed. After these

ts should check those

& been completed, the

areas where technical
n (R) symbol to the left

N OF
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APPENDIX A - VALIDATION METHODS

HB WY 0T — HB Y T2 e e e e 31
X O — MU T D e e o e e e 63
LBV O — LB Y e e e e e 82
RE L DT — RE L 7 et e e e et et e s 103
INLTOT = INLT D oo e e et et et et ettt e et e e 113
ADRIDT — A RO [ e e e et e 117
GN DO S 128
DCP101 — DCPA00 | R S 131
AP 0T — AP T L e 147
HY P DT o e D 167
FOCAD e A e 168
INTAOT — INT 04 e AR e b 169
CONTOT — CONTOZ . T 173

UMBT0T — UMBAO3| . o e e 176
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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 methed 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 TYPE: (X) ELECTRICAL ( ) PROTOCOL ( ) PHYSICAL
VALIDATION TECHNIQUE: () TEST (X) ANALYSIS ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the HB signals required by the ASI's interface class
are present and supported by the RNASP and that each HB interface has a signal connection and a signal return (shield)
connection.

a. The Class | intgrface consists of HB1, HB2, HB3 and HB4.
b. The Class Il inferface consists of HB1 and HB3.
APPARATUS: N/A

VALIDATION METHOD: Evaluate the aircraft's TDP to verify the HB inteHaces are supported pef the required interface
class and that each interface contains a signal connecticn and a signal return.

NOTES: N/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 from any HB

interface.

PARAMETER TYP

VALIDATION TECHNIQUE:

E: (X) ELECTRICAL

(X) TEST

( ) PROTOCOL
(X) ANALYSIS

( ) PHYSICAL
( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if all HB validation methods are passed after all
RNASP inputs and outputs have been exercised with their required signal sets without input or output terminations.

APPARATUS: N/A

VALIDATION MET

Analyze the RNAS
output.

To verify by test:
Apply the appropr

required RNASP
required RNASP pi

Apply the appropri

under test and then disconnect the output load fromthe path being tested. If this is a bi-directional

direction and repes

Apply the appropri
under test and the
direction and repes
Verify the correct o

NOTES: N/A

HOD:

P TDP for the system to verify that no terminations are_required to prevent d

ate logic to activate the HB path under test@nd remove the input and outp
ath. If this is a bi-directional signal path,\switch the direction and repeat th
hths.

ate signal to each required input tolthe RNASP, apply the appropriate logic t
t the test. Repeat for all required RNASP paths.

ate signal to each required input to the RNASP, apply the appropriate logic t
[ disconnect the inputtermination from the path being tested. If this is a bi-dire
t the test. Repeat.for all required RNASP paths.

peration of each\signal path after the completion of the test methods above.

amage to the input or

Lt terminations for the

e test. Repeat for all

b activate the HB path
signal path, switch the

b activate the HB path
ctional path, switch the
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METHOD: HBW103

PARAMETER: Type A Signal Requirements

MIL-STD-1760C Paragraph. 4.3.1.1a

PURPQOSE: 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 () INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the routing network can support:

a. A1.3Vpp signal within a +/-1.55Vdc steady state component

b. The 1.3Vpp signal returns to within 5% of its steady state limit in less than 250ms following Ja transient change and
stays within thg range of +/-2.0V.

APPARATUS:

a. Function generator capable of producing a 1.3 V peak to peak, 20Hz — 20MHz sine wave and|capable of supplying a
DC offset of +/1 900mV.

b. Oscilloscope
c. Adapters cablgs (50 and 75 ohm) for connecting the test equipment to the ASI.
d. 50 and 75 ohm BNC T' with 50 and 75 ohm loads

VALIDATION METHOD:

a. Input a sine wave in the frequency range of 20Kz to 20MHz, 1.3V peak to peak within +/- 1.96V into the signal path
input and verify on the oscilloscope, the signallidtegrity.

b. Input a sine wave in the frequency range of 20Hz to 20MHz, 1.3V peak to peak within +/- 1.58V and record the peak
to peak output| Input a de offset of £800mv then change the offset to -900mv, verify the outputiremains within +/-2.0V
and verify the gutput recovers to within 5% of the signals steady state peak to peak limit in less than 250ms following
the transient chiange of the dc offset component.

c. Repeat test in b) change the(dc offset from -900myv to +900mv.

NCTES:

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

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.


https://saenorm.com/api/?name=07b9c610cdf8ecccea750965563a4c69

SAE

AS47642A Page 34 of 181

METHOD: HBwW104
PARAMETER: Type A Signal Requirements
MIL-STD-1760C Paragraph. 4.3.1.1b

PURPQOSE: 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 TECHNIQUE: (X) TEST { ) ANALYSIS ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the output of any signal path is within the power
spectral component limit line of 14dB/octave between 20MHz to 200MH=z.

APPARATUS:

a. Spectrum Analyzer

o] Sinnal (Canar DML ot 4 22V le 1y
[ S A i i pav) [ R e Jo) At

b d noo ool
wiri£ a Vopea Uopean

Lo

f
\
c. Adapters cablgs (50 and 75 ohm) for connecting the test equipment to theASI.
VALIDATICN METHOD:

Connect the signal generator (20MHz at 1.33V peak to peak) to the "ASI input connector and the input of the spectrum
analyzer to the Agl output. Verify the power spectral componertimeasurement at 20MHz and then scan the spectrum
analyzer to 200MHz. Verify that between 20MHz and 200MHz the power spectral comporent does not exceed
14dBfoctave.
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 pathd 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

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

PARAMETER TYPE:!
VALIDATION TECHNIQUE:

(X) ELECTRICAL
(X) TEST

PROTOCOL
ANALYSIS

() ( Y PHYSICAL
() ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the routing network can support a minimum slew
rate or 65 volts/microsecond.

EQUIPMENT:

a.

b.

C.

d.

VALIDATION MET

a. Adjust the func

b.  View the squar
63Volts/micros|

c. Apply the squa

d. Connect the os

e. Measure the v

f.  Calculate the
or greater than
microsecond.

NOTES:

1. If multiple path

2.

3.

4

Function gene
Oscilloscope
Adapters cablg

50 and 75 ohnm

ator capable of producing a 2V peak to peak, 10MHz squarewave.

s (50 and 75 ohm) for connecting the test equipment to the ASK
BNC T’ with 50 and 75 ohm loads

HOD:

fion generator output for a 10MHz, 2V peak to\peak square wave.

e wave on the oscilloscope and insure therrise time of the leading or trailing edg
econd or greater.

Fe wave into the signal path input,
cilloscope to the signal path output.
ltage change versusime of the leading or trailing edge of the output square wa

pltage change (slew’'rate) per microsecond to see if it meets the passing require
the minimum.fequirement of 65 volts/

e.

ment of being equal to

5 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: HBW106

PARAMETER: Signal Requirements

MIL-STD-1760C Paragraph: 4.3.1.3, 4.3.1.3a, 43.1.3b, 43.1.3¢c

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

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

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

a. RNASP only transfers signals, which comply with type B signal characteristics on the HB1 interface.

b. RNASP only transfers time correlation (synchronization, clocking and blanking) signalg,” which comply with type A
signal charactgristics only on HB1 or HBZ or both.

c. RMNASP only transfers monochrome raster composite video that complies with STANAG 3350 gn HB3 or HB4 or both.
APPARATUS: N/A

VALIDATION METHOD: Evaluate the aircraft's TDP to determine if the ajrcraft HB distribution nefjwork only transfers the
allowed Type A ang B signals on their perspective HB interface.

a. Signals, which [comply with type B signal characteristics, shall only“be transferred on HB1.

b. Time correlatign (synchronization, clocking and blanking)\signals, which comply with type A signal characteristics,
shall only be trainsferred on HB1 cr HB2 or both.

c. Moncchrome rpster composite video shall only be transferred on HB3 or HB4 or both. Rastef composite video shall
comply with STANAG 3350.

NOTES: N/A
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METHOD: HBW107
PARAMETER: Aircraft HB Interface
MIL-STD-1760 PARAGRAPH: 511

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the HB distribution network provides the necessary
paths to support the transfer of a simplex HB signal between the RNASP and any ASI or between ASI's as applicable.
The aircraft shall b capable of assigning, controlling, and routing/re-routing HB signals to their proper destinations.

APPARATUS: N/A

VALIDATION METHOD: Evaluate the aircraft's TDP to determine if the aircraft HB.distribution network provides the
necessary paths tolsupport bi-directional signal transfer from RNASP to any AS| agd‘petween ASI {o applicable

NOTES: N/A
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METHOD: HBW108
PARAMETER: Minimum Transfer Capacity
MIL-STD-1760 PARAGRAPH: 5.1.1.1

PURPOSE: This method verifies that the aircraft provides the minimum simultanecus transfer of HB signals through an
ASI.

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the HB distribution network provides the necessary
capacity to support_the transfer of a one type A signal or one type B signal on HB1. simultaneously with the transfer of
type A signals on HB2, HB3 and HB4 through an ASI.

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 transfer of one type A signal @rone type Blsignal on HB1 with the

transfer of type A gn HB2, HB3 and HB4 through an ASlI.

NOTES: N/A
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METHOD: HBwW109

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the input and output Return Loss measured is not
less than 20 dB from 20 Hz to 20 MHz when properly terminated.

APPARATUS:
a. Network Analyger (20 Hz to 20 MHz) capable of 50 and 75 ohm measurements
b. Adapters cablgs (50 and 75 ohm) for connecting the test equipment to the ASI.
c. Calibration stapdards (50 and 75 ohm) including impedance matching attenuater
VALIDATICN METHOD:
The input and outppt return loss of HB1, HB2, HB3 and HB4 shall be measured from 20Hz to 20 MHz.
NCOTES:
1. The network amalyzer uses type N or SMA connectors that will not mate with the size 12 coaxial contacts used by the
MIL-STD-1760| AS|. Therefore an adapter cable will bg required to connect the network analyzer cable to the size 12
coaxial contacts. The calibration standards will cofinect directly to the network analyzer. Thea adapter cable will not
be included in the network analyzer calibration. (However, the adapter cable should be normalized with the network

analyzer after the analyzer has been calibrated.

2. The open end of the signal path must.be terminated with the characteristic impedance {during the return loss
measurement. | HB1 and HB2 must beterminated with 50 ohms and HB3 and HB4 must be terminated with 75 ohm.

3. The test set ugis shown in Figure-HBW109.

4. If multiple pathg through the@ircraft routing network are possible, then each path shall be validated.
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PORT 1 PORT 2

Network Analyzer

50 Ohm Network Analyzer
to AS| Adapter Cable

Size 12, 50 ohm coax U
ket t ith ASI
SoCket mates wi Return Loss - 50 Ohm
Network Analyzer
PORT 1 PORT 2

50 to 75 Ohm matching >
attenuator

Size 12, 50 ohm.coax
socket mates with ASI|

75 Ohm Network Analyzer
to ASI Adapter Cable

Return Loss - 75 Ohm

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

PURPQOSE: This method verifies that all aircraft type A ASI transfer paths meet the transient response requirements.

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

VALIDATION CRITERIA: The aircraft is considered to have passed when the transfer path output signal falls within the
allowed response envelope described by figures Sb (Allowed response envelope cosine-squared T), 6b (Allowed
response envelope for cosine-squared 2T} and 8b {(Allowed response envelope for 2T bar) of MIL-STD-1760. Each figure
contains several pgss/fail validation test criteria.

APPARATUS:
a. Arbitrary Waveform Generator.

b. Oscilloscope cgpable of displaying 50 ns rise time pulse.

c. Adapters cablgs (50 and 75 ohm) for connecting the test equipment to the ASI.
d. 50 and 75 ohn] BNC ‘T with 50 and 75 ohm loads

e. Impedance makching attenuator

VALIDATION METHOD:

Connect the outpug of the waveform generator to the.input of the ASI port to be measured. Connect the oscilloscope to
the output of the ASI port to be measured. Compare the oscilloscope’s output waveform, desdribed in the Validation
Criteria, to the inplt response envelope describedin MIL-STD-1760 figure 5a (Cosine-squared 1), 6a (Cosine-squared
2T)and 8a (2T Bay)).
NOTES:
1. The test set upis shown in Figure-HBW110.

2. If multiple pathg through the@ircraft routing network are possible, then each path shall be validated.

3. HB1 and HB2 aire 50/chm signal paths

4. HB3 and HB4 are’75 ohm signal paths

5. All signal paths must be terminated with their correct characteristic impedance
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METHOD: HBW111

PARAMETER: Ins

ertion Gain

MIL-STD-1760C Paragraph. 5.1.1.2.3

PURPQOSE: 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 ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the signal insertion gain between the input and
output is not more than 0.5 dB and not less than -4.0 dB.

APPARATUS:
a. Arbitrary Wave
b. Oscilloscope ¢
c. Adapters cablg
d. 50and 75 ohm
e. Impedance ma
VALIDATION MET,|

Configure the wav
output of the wave

measured. Calcu(llate the insertion gain from the output waveform displayed on the oscillosco

formula: Insertion ¢
2T Bar) respectivel

NOTES:
1. The test set upg

2. If multiple path

3. HB1 and HB2 are 50 ohm-signal paths

4. HB3 and HB4

form Generator.

bpable of displaying 50 ns rise time pulse.

s (50 and 75 ohm) for connecting the test equipment to the AS(:
BNC ‘T' with 50 and 75 ohm loads

fching attenuator

HOD:

bform generator to produce waveform .described by MIL-STD-1760 figure 8a
orm generator to the input AS| port to be'tested. Connect the oscilloscope to th

ain = 20 log (V,3/V) where V and_Vy 5 are defined in figures 8a (2T Bar) and 84
.

is shown in Figure-HBW110.

hre. 79-0hm signal paths

2T Bar). Connect the
e output ASI port to be
pe using the following
(Allowed response for

E through the.aireraft routing network are possible, then each path shall be validated.

5. All signal paths must be terminated with their correct characteristic impedance
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ASI or RNASP
Function / Arbitrary | 54 onm Adapter Cable
Waveform
Generator
Test Configuration 50 Ohm
SUTUITIT AUGPLET W dDie
Scope o
50 Ohm BNC 'T*
50 Ohm Load
ASI| or RNASP
Inpedance Matching
’/ Aftenuator
Funpction / Arbitrary
Waveform j
Generator 75 Ohm Adapter Cable
Test Configurgtion 75 Ohm
50-0hm 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 pulse delay
requirements.

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the pulse delay of any signal path does not exceed
2.0 microseconds and dees not vary by more than £ 35 nanosecends from its nominal value. The nominal value of the
signal path represgntative pulse delay for the current routing path configuration shall be retained gnd made available for
computing signal Idtency. The pulse delay is measured at the V/2 rising edge.

APPARATUS:

= Arhitrans \Wavafarm (Ganaratnar
d. Aldita gorm senelatol.

b. Oscilloscope cgpable of displaying 50 ns rise time pulse.

c. Adapters cablgs (50 and 75 ohm) for connecting the test equipment to'the ASI.
d. 50 and 75 ohm BNC T’ with 50 and 75 ohm loads

e. Impedance matching attenuator

VALIDATION METHOD:

Configure the wavpform generator to produce waveform described by MIL-STD-1760 figure 8a (2T Bar). Connect the
output of the wavelorm generator to the input ASKport to be tested. Connect the oscilloscope to the output ASI port to be
measured. Measufe the pulse delay displayed on the oscilloscope. The representative pulse delgy is the time difference
between the voltage V/2 being measured on the input signal rising edge and the voltage V4 3/2 measured on the output
signal rising edge.|V1.3 is defined in figure 8b (Allowed response envelope for 2T Bar) of MIL-STD-1760. Evaluate the
aircraft's TDP to determine if the aircraft HB distribution network retains the Representative Pulge Delay and makes it
available for compyiting signal latency.

NOTES:

1. The test set ugis shewn in Figure HBW112.

2. If multiple pathg trough the aircraft routing network are possible, then each path shall be validated.

3. HB1 and HB2 are 50 ohm signal paths
4. HB3 and HB4 are 75 ohm signal paths

5. 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 loss requirements.

PARAMETER TYPE:! (X) ELECTRICAL ( yPROTOCOL () PHYSICAL
VALIDATION TECHNIQUE: (X) TEST ( ) ANALYSIS ( ) INSPECTICN

VALIDATION CRITERIA: The aircraft is considered to have passed if the gain of any signal path is within the limits
shown in figure 9 (Gain misequalization envelope) of MIL-STD-1760. The zero dB reference gain shall be the gain at
20KHz. The maximum gain between 20 MHz and 200 MHz shall not exceed the envelope limits of 1760 Figure 9 (Gain
misequalization enyelope).

APPARATUS:
a. Network Analyger (20 Hz to 200 MHz) capable of 50 and 75 ohm measurements
b. Adapters cablgs (50 and 75 ohm) for connecting the test equipment to the AS(
VALIDATICN METHOD:

Calibrate the netwgrk analyzer for insertion "loss / gain measurements"tmeasurement. Connect thg output of the network
analyzer to the AS] input connector and the input of the network apalyzer to the ASI output. Verily the gain is within the
limits of MIL-STD-1760 figure 9 (gain misequalization envelope)and the gain between 20MHz and 200MHz is less than
+3dB with respect 1o the zero 0dB gain reference.

NOTES:

1. The adapter cgbles that connect the network analyzer to the ASI must be included in the calibraption procedure so that
they are not part of the measurement.

2. The through cplibration cable, used to calibrate the network analyzer for O dB attenuation, [should be as short as
possible to mirfimize the error introduged in the calibration.

3. Thetest set ugis shown in Figure.ABW113.
4. If multiple pathp through thed@ircraft routing network are possible, then each path shall be validated.

5. HB1 and HB2 are 50’ohm signal paths

6. HB3 and HB4 are”75 ohm signal paths

7. All signal paths must be terminated with their correct characteristic impedance
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ASI or RNASP

i 75 Ohm Adapter Cable

||
Network \mpedance Matching Through Calibration Cable
Analyzer Attenuators

75 Ohm Adapter Cable

Eoualizatinn | Acce
otz TrtoTT EO0T

Calibration - 75 Ohm

ASI| or RNASPR

50 Ohm Adapter Cable

Network Through Calibratipn Cable
Analyzer

50 Ohm Adapter-Cable

Equalization Loss
Calibration - 50 Ohm

FIGURE HBW113
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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 ( yPROTOCOL () PHYSICAL
VALIDATION TECHNIQUE: (X) TEST ( ) ANALYSIS ( ) INSPECTICN

VALIDATION CRITERIA: The aircraft is considered to have passed if the dynamic range of any signal path is not
compressed or clipped by more than 6 percent.

APPARATUS:

a. Function generater capable of producing a 3.5 V peak to peak, 1 kHz sine wave agd/Capdble of supplying a DC
offset.

b. ©
c. Adapters cablgs (50 and 75 ohm) for connecting the test equipment to thetASI.
d. 50 and 75 ohm BNC ‘T' with 50 and 75 ohm loads

VALIDATION METHOD:

Input a 1kHz sine|wave, 3.5V peak to peak with a +/- 0.5VDC component into the signal path input. Verify on the
oscilloscope, the signal at the output is not compressed or.cligped by more than 6 percent.

NOTES:
1. The test set ug is shown in Figure HBW110.
2. If multiple pathg through the aircraft routing network are possible, then each path shall be validated.
3. HB1 and HB2 are 50 ohm signal paths
4. HB3 and HB4 are 75 ohm signal* paths
5. All signal pathg must be\terminated with their correct characteristic impedance

6. The +/- .5VDC|compoenent is an offset measured from 0VDC to the mean of the sine wave.



https://saenorm.com/api/?name=07b9c610cdf8ecccea750965563a4c69

SAE AS47642A Page 48 of 181

METHOD: HBW115

PARAMETER: Signal Path DC Offset

MIL-STD-1760C Paragraph. 5.1.1.2.7

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

PARAMETER TYPE:! (X) ELECTRICAL ( yPROTOCOL () PHYSICAL
VALIDATION TECHNIQUE: (X) TEST ( ) ANALYSIS ( ) INSPECTICN

VALIDATION CRITERIA: The aircraft is considered to have passed if the maximum dc voltage at each output of each
signal path does not exceed £250 millivolts with the input terminated in its characteristic impedance.

APPARATUS:

a. Oscilloscope
b. Adapters cablgs (50 and 75 ohm) for connecting the test equipment to the ASI.
¢. 50 and 75 ohn] BNC ‘T with 50 and 75 ohm loads

VALIDATION METHOD:

Connect the oscillgscope to the signal path cutput with proper impedance matching. Apply power to all aircraft systems
that connect to the [RNASP. With the input properly terminated, verjfy the signal at the output does|not exceed +/- 250mV.

NOTES:
1. The test set ugis shown in Figure HBW112.
2. If multiple pathg through the aircraft routing network are possible, then each path shall be validated.
3. HB1 and HB2 are 50 ohm signal paths
4. HB3 and HB4 are 75 ohm signal paths

5. All signal pathg must be terminated with their correct characteristic impedance
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RNASP

Switch Routing
Network

50 Ohm Adapter Cable

AS|
Jcope ¥
50 Ohm BNC 'T'
50 Ohm Load
RMNASPF
Switch Routing
Network
Test Configuration -
75 Ohm Adapter Cable
ASI
Scope .
75 Ohm BNC 'T'
75 Ohm Load

FIGURE HBW112

Test Configuration - 50 Ohm

75 Ohm
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METHOD: HBW116

PARAMETER: Random Noise

MIL-STD-1760C Paragraph: 5.1.1.2.8,5.1.1.2.8.1

PURPQOSE: This method verifies that all aircraft type A transfer paths meet the random noise requirements.

PARAMETER TYPE:! (X) ELECTRICAL ( yPROTOCOL () PHYSICAL
VALIDATION TECHNIQUE: (X) TEST ( ) ANALYSIS ( ) INSPECTICN

VALIDATION CRITERIA: The aircraft is considered to have passed if the random noise power at each signal path cutput,
with the input terminated, does not exceed -45 dBm RMS after the weighting function of MIL-STD-1760 figure 10
(Random noise weighting function) has been applied.

APPARATUS:

a. Power Meter capable of measuring down to at least -55 dBm RMS. Frequency respanse tailpred to take account of
the weighting flinction.

b. Adapters cablgs (50 and 75 chm) for connecting the test equipment to the signal path input ang output.
c. 90and 75 ohmloads
VALIDATION METHOD:
Connect the powel meter to the output of the signal path with theproper impedance matching components. Replace the
signal aircraft sourpe feeding the signal path under test with a\load of the proper impedance. Apply power to all aircraft
systems that are necessary to support delivery of a weaponsMeasure the random noise on the poyver meter.

NOTES:
1. The test set ugis shown in Figure HBW116.
2. If multiple pathg through the aircraft routing network are possible, then each path shall be validated.
3. HB1 and HB2 are 50 ohm signal paths
4. HB3 and HB4 are 75 ohm signal*paths

5. All signal pathg must benterminated with their correct characteristic impedance

6. Random noise|is.defined as randomly occurring noise, which is distributed over a large bandwidth. Random noise,
which is keyed|orLand 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

F/

Switch Routing

Input disconnected from
aircraft systems and
terminated with 50 or 75
chm load

Power Meter

Metwork

50/75 Ohm Adapter
Cables

[

FIGURE HBW116
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METHOD: HBW117

PARAMETER: Periodic Noise

MIL-STD-1760C Paragraph: 5.1.1.2.8,5.1.1.28.2

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

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the calculated periodic noise voltage at each signal
path output, with the input terminated, does not exceed 0.8 mV RMS for each valid state of the HB routing network, after
the weighting function of MIL-STD-1760 figure 11 (Periodic noise weighting function) has been applied. The noise
voltage shall be determined by stimulating each HB and LB interface of the AEIS, not associated with the signal path
under test, by an if-band maximum amplitude sinusoidal signal which produces the maximum weighted crosstalk voltage
at the path output when all HB and LB interfaces are terminated. The calculated periodicoise vpltage shall be the root
sum of squares of {he measured individual crosstalk voltages plus the nonstimulated weighted peripdic noise voltage.

a. Spectrum Analyzer.

b. Function Genefator, 20 Hz to 20 MHz, with sweep capability.
c. Adapters cablgs (50 and 75 chm) for connecting the test equipment to the signal path input angd cutput.
d. 50 and 75 ohmloads
VALIDATION METHOD:
a. All aircraft systems must be turned off except for(those systems necessary for operation of the RNASP.
b. Connect Specffum Analyzer to the output of the transfer path under test.
c. Replace the signal source feeding th&signal path under test with a load of the proper impedange.

d. Apply a 3V pepk to peak, 20 Hz\e 20 MHz sine wave to each of the type A, HB interfaces mot associated with the
signal path under test.

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

f.  Measure the frequeney spectrum of the output signal and calculate the maximum weighted crgsstalk voltage for each
of the stimulatgd-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.
3. HB1 and HB2 are 50 ohm signal paths

4. HB3 and HB4 are 75 ohm signal paths

5. Low Bandwidth (LB) is 800 ohm signal path

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

7. Periocdic noise Jncludes the effects of cross talk from aircraft and store signal sources.
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RNASP Input disconnected from
aircraft systems and
terminated with 50 or 75

Switch Routing Network

ohm load

50/75 Ohm Adapter

Cables
Spectrum Analyzer ———————| ASI ASI

Output to be tested

Function
Waveform
Generdtor

FIGURE HBW117
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METHOD: HBW1138

PARAMETER: Impulse Noise

MIL-STD-1760C Paragraph: 5.1.1.2.8,5.3.1.2.8.3

PURPQOSE: This method verifies that all aircraft type A AS| transfer paths meet the impulse noise requirements.

PARAMETER TYPE:!
VALIDATION TECHNIQUE:

(X) ELECTRICAL
(X) TEST

PROTOCOL
ANALYSIS

() ( Y PHYSICAL
() ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the impulse noise voltage at the signal path output
with the input terminated does not exceed 40 mVpp

APPARATUS:

a.

o]
(&5

C.

Oscilloscope
OCCUITING NOIiSE

50 and 75 ohm

VALIDATION MET]

Connect the Osaill
of the proper impe
RNASP. Cycle all
impulse noise ond

NOTES:

1.

Impulse noise
The test set up

If multiple path

ith high persistence display or other features that enable capture and digplay of
spikes.

and 75
aiig @J

c (RN
A= \\J\J
loads
HOD:

scope to the output of the signal path with the proper impedance matching com
Hance to the input of the signal path under test™\Apply power to all aircraft systg

fast rise time randomly

pbonents. Attach a load
ms that connect to the

switches in the RNASP and others associated with the weapons delivery system. Measure the peak

splayed on the Oscilloscope.

bonsists of spikes, which may.egcur randomly or at fixed intervals.

is shown in Figure HBW118.

5 through the aircraftrouting 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

mustbe terminated with their correct characteristic impedance

Care must be taken that the oscillocscope is actually measuring while switches are being cycled and not processing
between acquisitions or in retrace when an impulse ceould be missed.


https://saenorm.com/api/?name=07b9c610cdf8ecccea750965563a4c69

SAE AS47642A Page 57 of 181

RItASP lrpu-diseennestedFom

aircraft systems anf
terminated with! 50, 0r 75
ohm-load

Switch Routing Network

50/75 Ohm Adapter
Cables

ASI ASI

Scope

Qutput to be tested

FIGURE HBW118
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METHOD: HBW119

PARAMETER: Stimulated Noise

MIL-STD-1760C Paragraph: 5.1.1.2.8,5.1.1.2.8.4

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

PARAMETER TYPE:
VALIDATION TECHNIQUE:

(X) ELECTRICAL
(X) TEST

PROTOCOL
ANALYSIS

() ( Y PHYSICAL
() ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if no more than -26 dBm (HB1 and HB2) or -28 dBm
(HB3 and HB4) of noise is added to the signal path noise at the output when a 1.3 Vpp sinusoidal excitation signal of any
frequency between

APPARATUS:

a. Spectrum Anal
b.  Function Gere
c. Adapters cablg

VALIDATION MET)|

1 MHz and 15 MHz is applied to the signal path inout

yzer
fator, 1 MHz to 15 MHz, with sweep capability
s (D0 and 75 ohm) for connecting the test equipment to the ASI.

HOD:

um analyzer to the output of the transfer path under test.
nction generator to the input of the transfer path under test.
bak to peak, 1MHz to 15 MHz sing-wave to the input of the transfer path under tg

Kimum power added to the sighal path due te the excitation signal, excluding the

e is additional noise that is induced by the presence of an input signal.
is shown imRigure HBW119.

E throUgh the aircraft routing network are possible, then each path shall be valida

HB1 and HB2 &re-50 ohm signal paths

HB3 and HB4 are 75 ohm signal paths

All signal paths must be terminated with their correct characteristic impedance

=r will be off except for those systems necessary4o support delivery of a weapon.

st

excitation signal.

ted.

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

a. All aircraft pow
b. Connect spect
¢. Connect the fu
d. Applya13Vp
e. Record the ma
NOTES:
1. Stimulated noig
2. The test set up
3. If multiple path
4.
5.
6.
7.

must have eno
8.

ugh attenuation switched in to prevent damage from the 1.3 V input signal.

When recording the power added care must be taken to ensure there is not a contribution from the stimulus signal.
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Function
Generator

Switch Routing Network

50/75 Ohm Adapter

Cables

Spectrum Analyzer ASI ASI

Output to be tested /

FIGURE HBW119
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METHOD: HBW120

PARAMETER: Co

mmon Mode Noise

MIL-STD-1760C Paragraph: 5.1.1.2.8,5.1.1.2.8.5

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

PARAMETER TYPE:!
VALIDATION TECHNIQUE:

(X) ELECTRICAL
(X) TEST

PROTOCOL
ANALYSIS

() ( Y PHYSICAL
() ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the commeon mode noise voltage at each signal
path output, with respect to output structure ground, does not exceed 200 mV after the weighting function of MIL-STD-
1760 figure 12 (Common mode noise weighting function) has been applied. The input is terminat

ed and the input signal

return is connected
APPARATUS:

a. Spectrum Anal

b. Adapters cablg

c. 50 and 75 ohm

VALIDATION MET)|

Connect the Spect
the structure grour
connecting the ing
support delivery of
function and calcul

NOTES:

1.
the same direc

to the input structure ground during this test.

yzer

s (50 and 75 ohm) for connecting the test equipment to the AS(

loads

HOD:

um Analyzer between the signal return conducter of the output of the transmiss
d. Replace the signal source feeding the signal path under test with a load of]
ut return conductor to structure groundqApply power to all aircraft systems

a weapon. Measure the common mogde noise on the spectrum Analyzer a
bte the resulting Common Mode Noise veltage over the 20Hz to 20MHz bandwid

Common modg noise is conducted on the center conductor and outer conductor of the coaxi

lion and returns to thetmoise source through the structure ground.
e is additional noise’that is induced by the presence of an input signal.

is shown jnEigure HBW120.

on path under test and
the proper impedance
that are necessary to
nd apply the weighting
th.

Al transmission path in

5 throdgh the aircraft routing network are possible, then each path shall be validated.

hre”30 ohm signal paths

2. Stimulated noig
3. The test set up
4 If multiple path
5. HB1andHB2
6.

7.

HB3 and HB4 are 75 ohm signal paths

All signal paths must be terminated with their correct characteristic impedance
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METHOD: HBW121

PARAMETER: Ground Reference

MIL-STD-1760 PARAGRAPH: 5.1.1.4

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

PARAMETER TYPE:!
VALIDATION TECHNIQUE:

(X) ELECTRICAL
()TEST

) PROTOCOL

( ()
(X) ANALYSIS ()

PHYSICAL
INSPECTICN

VALIDATION CRITERIA: The aircraft is considered to have passed if the ASI references the signal return to aircraft
structure ground when the ASl is sourclng the signal, when sinking a type A signal the ASI isolates the signal return from
B si t

aircraft structure
ground.

APPARATUS: N/A

_1
4%}
3
O
()]
(7]

airnraft atriintira
aicrait struciure

r‘\lll’\f‘l sinl tyme A signals are isplated from aire

VUi, Siniin Ly o A

referenced to aircraft structure ground.

Siylidis aic wuialcy | i anw

NOTES: N/A

rn to aircraft structure
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METHOD: MUX101
PARAMETER: MUX Data Interface
MIL-STD-1760 PARAGRAPH: 43 51.2

PURPOSE: This method verifies that the connector contacts for MUX A and MUX B is provided at the AS| 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 AS| connector with 75 ohms
twinaxial style contacts.

APPARATUS: N/A

VALIDATION METHOD: Inspect the AS| connector to verify that the contacts for MUX A‘and MUX|B are provided.
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METHOD: MUX102

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

MIL-STD-1760 PARAGRAPH: 4.3,5.1.21a

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 ( ) INSPECTICN

VALIDATION CRITERIA: The aircraft is considered to have passed if the AEIS complies with all BC requirements of MIL-
STD-1553 (see Notes 1 and 2).

APPARATUS: N/A

VALIDATION METHOD: Check the aircraft's TDP to verify that the aircraft performs its BG.functipns in compliance with
MIL-STD-1553

1. Signal charactgristics: MUX A and MUX B interfaces operate in a dual standby redundant mode; store-to-store
transfer; and bjoadcast messages.

2. RT-te-RT trangfers and broadcast messages.

3. Reference: A84113, Test Plan for the Digital Time Divigion”Commands/Response Multiplex Data Bus System
Controller.
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METHOD: MUX103
PARAMETER: Remote Terminal (RT) Address
MIL-STD-1760 PARAGRAPH: 4.3,51.21b

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

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

VALIDATION CRITERIA: The ASI address is considered to have passed if the tester responds to the assigned command
word contains a terminal address which matches the RT address.

APPARATUS:
a. A MIL-STD-1780 test equipment or suitable substitute.
b.
c. Suitable softwdre in the aircraft's SMS to allow communication to a MIL-STB-1760 test equipmegnt.
d. Test cabling cqnnecting the test equipment to the ASI.
VALIDATION METHOD:

a. Set the addresg at the AS| remote terminal.

b. Send a message with the correct terminal address. Verfy that the RT connected to the ASI under test responds to the
message.

c. Repeatfor all ASls.
d. Repeat of MUX A and MUX B
NOTES:

1. Address assiged prior to power being applied to the ASI.
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METHOD: MUX104
PARAMETER: Nuclear Subaddress Allocation
MIL-STD-1760 PARAGRAPH: 43 51.21¢c, B4224andB4225

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 ( ) INSPECTION

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

APPARATUS: N/A
VALIDATION METHOD: Review the AEIS system data specifications.

NOTES: N/A
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METHOD: MUX105

PARAMETER: Qutput Characteristics

MIL-STD-1760 PARAGRAPH: 4.3,5.1.2.2.1

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

PARAMETER TYPE:!
VALIDATION TECHNIQUE:

(X) ELECTRICAL
(X) TEST

PROTOCOL
ANALYSIS

PHYSICAL

() ()
() ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the MUX A and MUX B signals from the ASI
comply with the output characteristics of MIL-STD-1353 transformer coupled stubs. See MIL-STD-1760, Figure 14, ASI
Output Waveform Envelope.

APPARATUS

a. Aircraft power

o]
(&5

C.

d.

Voltage measy

Test cabling cq

sufficient to power the stores management system.
50
ringfrecording instrument such as a storage oscilloscope.

nnecting the test equipment to the ASI.

VALIDATION METHCD: The suggested method is to conduct the test at the ASI MUX A and
outputs.

MUX B (high and low)

NOTES:

1. Signal charactgristics: 1.4V p-p to 14.0V p-p sing)wave or square wave. See Figure 14 |
Envelope” of Mil-Std-1760.

AS| Qutput Waveform
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METHOD: MUX108

PARAMETER: Qutput 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 ( yPROTOCOL () PHYSICAL
VALIDATION TECHNIQUE: (X) TEST ( ) ANALYSIS ( ) INSPECTICN

VALIDATION CRITERIA: The aircraft is considered to have passed if the MUX A and MUX B waveform signals from the
ASI has zero crossing deviations which are equal to or less than 90ns from the ideal crossing point, measured with
respect to the previous zero crossing.

APPARATUS

o

Aircraft power $ufficient to power the stores management system.

d. Test cabling cqnnecting the test equipment to the ASI.
VALIDATICN METHOD:

Send a valid MIL-BTD-1553 message from the aircraft and measure the zero cross deviation for at least 4 waveform
pulses (.5 +/-.090up, 1.0 +/-.090us, 1.5 +/-090us and 2.0 +/-090us)

Verify compliance ¢n both Mux A and Mux B busses.

NOTES:
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METHOD: MUX107

PARAMETER: Input Characteristics

MIL-STD-1760 PARAGRAPH: 4.3,5.1.222

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

PARAMETER TYPE:! (X) ELECTRICAL ( yPROTOCOL () PHYSICAL
VALIDATION TECHNIQUE: (X) TEST (X) ANALYSIS ( ) INSPECTICN

VALIDATION CRITERIA: The aircraft shall receive, and operate with input signal waveforms is considered to have
passed if the MUX A and MUX B signals from the ASI| comply with the output characteristics of a MIL-STD-1553
transformer coupled stub terminal.

APPARATUS:N/A

VALIDATION METHOD: The suggested method is to conduct the voltage test at the data bus trgnsformer coupled stub
terminal.

NOTES:

1. Signal charactgristics: signal p-p amplitude, line-to-line is within the range &f 1.4 to 14.0v.
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METHOD: MUX108
PARAMETER: Shield Grounding
MIL-STD-1760 PARAGRAPH: 4.3,51.2.23

PURPQOSE: 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 ( ) INSPECTION

VALIDATION CRITERIA: The ASI is considered to have passed if the DC resistance between the stub shields and
aircraft structure greund is less than 1 ohm (See Note 1).

APPARATUS:

a. A continuity-megasuring device such as an chmmeter.

VALIDATION METHOD: The suggested method is to measure the resistance.petween the ASI MUX A shield connection
and the aircraft strdcture ground contact using an chmmeter.

Repeat this test with connections to the ASI MUX B shield connection.. Repeat this test for all ASls
NOTES:

1. MIL-8TD-1760| does not specify a resistance value fop,“continuity”. This validation method|suggests using a DC
resistance of 1johm or less as a definition of "continuity®

2. The aircraft Stnucture Ground contact is contact T in the ASI primary connector.
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METHOD: MUX10

9

PARAMETER: Logical Interface (Communication Rules)

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

PURPQOSE: Establish requirement to verify Communication Rules used by the Bus Controller (BC).

FPARAMETER TYP

E: ( ) ELECTRICAL (X) PROTOCOL PHYSICAL

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

VALIDATION CRITERIA: The platform is considered to have passed if the BC complies with the Test and Operating
Requirements, Data Bus Operation, Characteristics, and Bus Controller requirements of MIL-STD-1553 as modified by

MIL-STD-1760.

APPARATUS: N/A

VALIDATION MET
Operating Require

hwy ML _STO17680
L U

WY WL =3 D

NOTES: N/A

HOD: Evaluate the aircraft's AEIS BC system to determine that it compl

ments, Data Bus Operation, Characteristics and Terminal requirements of MIL;
Verify that the Aircraft act as the BC for the AEIS.

Chily uiac i aul do uic O Ul uic Aca

es with the Test and
STD-1553 as modified
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METHOD: MUX110
PARAMETER: Logical Interface (Transmit Vector Word)
MIL-STD-1760 PARAGRAPH: 4.3, B41.1.31.5

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 ( ) INSPECTION

VALIDATION CRITERIA: The platform is considered to have passed if the BC can functionally issue Transmit Vector
Word mode codes command.

APPARATUS: N/A

VALIDATION METHOD: Evaluate the AEIS BC software to determine if the Transmit Veetor Word command is properly
implemented and the subsequent Vector word can be correctly evaluated for its conformance to Taple B-Il and B-lIl.

NOTES: N/A
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METHOD: MUX111

PARAMETER: Logical Interface (Synchronize with Data Word)

MIL-STD-1760 PARAGRAPH: 43 B4.1.1.3.186

PURPQOSE: 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 ( ) INSPECTICN

VALIDATION CRITERIA: The platform is considered to have passed if the BC can functionally respond to valid
Synchronize With Data Word Mode command.

APPARATUS: N/A

VALIDATION METHOD: Evaluate the AEIS BC software to determine if the Synchrornize With Data Word Mode
command is propefly implemented and compliant with Table B-1V through Table B-VI.
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METHOD: MUX112
PARAMETER: Logical Interface (Prohibited Mode Commands)
MIL-STD-1760 PARAGRAPH: 4.3, B.41.1.3.2

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

VALIDATION CRITERIA: The platform is considered to have passed if the BC does not transmit the Dynamic Bus
Control Mode Code, Reserved Mode Codes. or any Mode Code not defined in MIL-STD-1553.

APPARATUS: N/A

VALIDATION METHOD: Evaluate the AEIS BC software to determine if the Dynamic Bus,Control[Mode Code, Reserved
Mode Codes, or arly Mode Code not defined in MIL-STD-1553 is being used by the AEIS BC.

NOTES: N/A
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METHOD: MUX113
PARAMETER: Logical Interface (Subsystem Flag Bit)
MIL-STD-1760 PARAGRAPH: 4.3, B.41.23

PURPQOSE: 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 ( ) INSPECTION

VALIDATION CRITERIA: The platform is considered to have passed if the BC can 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 Subsystemn Flag| Bit is interpreted as a
total loss of store flinctionality.

NOTES: N/A
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METHOD: MUX114
PARAMETER: Logical Interface (Checksum Requirement and Algorithm)
MIL-STD-1760 PARAGRAPH: 4.3, B.41.52and 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 TECHNIQUE: ()TEST (X) ANALYSIS ( ) INSPECTION

VALIDATION CRITERIA: The platform is considered to have passed if the BC issues the Mission Store Control message
Checksum.

APPARATUS: N/A

VALIDATION METHOD: Evaluate the AEIS BC software to determine if the Mission Store Contrpl message Checksum
algorithm is properly implemented.

NOTES: N/A
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METHOD: MUX115
PARAMETER: Logical Interface (Execution Time)
MIL-STD-1760 PARAGRAPH: 4.3, B.41.5.3.

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 ( ) INSPECTION

VALIDATION CRITERIA: The platform is considered to have passed if the AEIS BC is compatible with the execution time
and busy bit application for stores operation as defined in paragraph B.4.1.5.3.3.

APPARATUS: N/A

VALIDATION METHOD: Evaluate the AEIS BC software to determine if the BC is compatible with the execution time and
busy bit applicatior] for stores operation as defined in paragraph B.4.1.5.3.3.

NOTES: N/A
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METHOD: MUX116
PARAMETER: Logical Interface (Request Servicing)
MIL-STD-1760 PARAGRAPH: 4.3, B.41.55

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.

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

VALIDATION CRITERIA: The platform is considered to have passed if the AEIS BC generates the Transmit Vector Word
mode command to the requesting store.

APPARATUS: N/A

VALIDATION METHOD: Evaluate the AEIS BC software to determine if the BC interprets the store Status Word with the
Service Request Bit set to Logic 1 as a request for a transmit Vector Word Mode Command and generates the Transmit

Vantar \Ward commiand tn the raoinetin
v ECLON VYOG COMiMana 1o tne requestt

NOTES: N/A
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METHOD: MUX117
PARAMETER: Logical Interface (Base Message Data Format)
MIL-STD-1760 PARAGRAPH: 4.3, B.4.21, B4211, andB.4.21.2

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-1X.

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

VALIDATION CRITERIA: The platform is considered to have passed if the BC Base Message Data Format conforms to
the format defined jn Tables B-VII, B-VIIl, and B-IX.

APPARATUS: N/A

VALIDATION METHOD: Evaluate the AEIS BC software to determine if the Base Message Data Format conforms to the
format defined by Tables B-VII, B-VIII, and B-1X.

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

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

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

VALIDATION CRITERIA: The platform is considered to have passed if the BC can issue the Mission Store Control
message and it is compliant in all respects with Tables B-XI. B-XXXIl and B-XOXXIIL..

APPARATUS: N/A

VALIDATION METHOD: Evaluate the AEIS BC scftware to determine if the Mission Store Contrpl message is properly
implemented and i compliant in all respects with Tables B-XI, B-XXXII and B->XXIII.

NOTES: N/A
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METHOD: MUX119
PARAMETER: Logical Interface (Store Monitor)
MIL-STD-1760 PARAGRAPH: 4.3, B.4222

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 ( ) INSPECTION

VALIDATION CRITERIA: The platform is considered to have passed if the BC can issue the transmit Mission Store
Moniter command and receiving the resulting monitor message response from the store.

APPARATUS: N/A

VALIDATICON METHOD: Evaluate the AEIS BC software to determine if the transmit Mission Stoje Monitor command is

implemented and that the AEIS BC software can properly interpret the message. Thecdata words ghall comply with table
R_YII

[V a NI

NOTES: N/A
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METHOD: LBW101

PARAMETER: Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 43,433 and5.1.3.7

PURPQOSE: This method verifies that the aircraft LB interface provides a non-inverting signal connection, inverting signal
connecticn, 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: ( ) ELECTRICAL ( )PROTOCOL  (X) PHYSICAL
VALIDATION TECHNIQUE: ( )TEST (X) ANALYSIS { ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the AS| supplies the required connections and that
the signals are refdrenced to ground as shown in the equivalent circuits of Figure 16 (Equivalent cifcuits for LB interfaces)
of the standard.

APPARATUS: N/A

NOTES: N/A
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METHQOD: LBW102
PARAMETER: Aircraft LB Interface
MIL-STD-1760 PARAGRAPH: 43, 433 4332 51.3and5.1.3.1

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the LB distribution network provides the necessary
connectivity to support the transfer of a simplex LB signal between any ASI| and applicable aircraft equipment for
applications wherg the signal source is located in either the aircraft or in the connected store.| The aircraft shall be
capable of assigning, controlling, and routing / re-routing LB signals tc their proper destinations.

APPARATUS: N/A
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NOTES: N/A
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METHOD: LBW103

PARAMETER: Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3, 43.3.1

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 TYPE:!
VALIDATION TECHNIQUE: (X) TEST

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the | B output voltages measured at the RNASP

and ASI| are with

requirements of the¢ standard.

APPARATUS:

a. Audio Spectrugn Analyzer covering frequency range from 300Hz to 3.4kHz with & adjustable
12V (peak-to-peak) and a floating balanced output with zero offset and a 600 ofims input

b. Test cabling cqnnecting the test equipment to the ASI/ RNASP.

VALIDATION METHOD:

a. Set the level df the signal voltage injected into the RNASP\at12V (peak-to-peak). Sweep 1

b.

NOTES:

1.

2.

3.

across a frequ
Analyzer trace

Evaluate the a

The test set ug
If multiple path

The output img

h the specified ranges and that aircraft LB sources are specified to comy

=ncy range of greater than 300Hz to 3.4kHz, “injected into the LB distribution

is shown in figure LBW103,

edance of the'signal generator part of the Audio Spectrum Analyzer shall be les

for compliance. Repeat the test when injecting the signal into the AS| and meas

ly with the LB signal

he audio signal output
hetwork and check the
uring at the RNASP.

reraft's TDP to confirm that the spegification of any LB sources or sinks is as defined by the standard.

5 through the aircraftrouting network are possible, then each path shall be validated.

£ than 60 ohms.
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Audio Spectrum Analyser

Note: the test must be

Signal O/F Signal I/P

O Q

O Q
RNASP ASI
,{ INV INV i
L/ S

LB Distribution network
—0 O
Non-INV Non-INV

epeated with the RNASP and ASI is reversed.

FIGURELBW103
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METHQOD: LBW104
PARAMETER: Aircraft LB Interface
MIL-STD-1760 PARAGRAPH: 43 433 and5.1.32

PURPQOSE: 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.

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

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

a. The input impadance (line-to-line) of each signal path is 600 ohms +60 ohms, over the frequgncy band 150 Hz to 8
kHz, when the putput is terminated with the nominal sink impedance of 600 ohms.

b. The output impedance (line-tc-line) of each signal path is less than 60 ohms, overthe frequgncy band 150 Hz to 8
kHz, when the jnput is terminated with the nominal source impedance of 0 ochmes.

APPARATUS:

a. Audio Spectrum Analyzer covering frequency range from 150Hz to 8kNz)with an adjustable putput voltage of OV to
12V (peak-to-peak) and a floating balanced output with zero offset and<@ high input impedance

b. 30ohm, 60 chm and 600 ohm loads.

c. Test cabling cdnnecting the test equipment to the ASI/ RNASP.
VALIDATION METHOD: Set the level of the signal voltage injected into the RNASP at 12V (peak-to-peak). Set the
Analyzer to Peak Detect Mode. Sweep the audio signahoutput across a frequency range of greater than 150Hz to 8kHz,

injected into the LB distribution network and check the Analyzer trace for compliance.

a. For the RNASP input impedance (injecting the signal into the RNASP), ensure the Analyzer trace is in the range
5.68V to 6.28\}

b. Repeat step 1|with the alternate-values of Rg and R to measure the ASI output impedanceg. Ensure the Analyzer
trace is greater than 6V.

c. Repeat steps &) and b) (injecting the signal into the ASI and measuring at the RNASP) in order to measure the ASI
input impedange and the RNASP output impedance.

d. Evaluate the aircraif's TDP to confirm that the specification of any LB sources or sinks is as deilined by the standard.

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 Rg 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.


https://saenorm.com/api/?name=07b9c610cdf8ecccea750965563a4c69

SAE AS47642A Page 87 of 181

Audio Spectrum Analyser

Signal O/P Signal I/P
O Q
O Q
RNASP AS$l
i \ 4
B2 TNV NV Py
== )
LB Distribution network R
ﬂ TR ™
U W
Non-INV Non-INV

Note 1: In step e), the QNASP and ASI are reversed.

Note 2: Rg;and R_are sgt 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

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

PARAMETER TYPE:! (X) ELECTRICAL ( yPROTOCOL () PHYSICAL
VALIDATION TECHNIQUE: (X) TEST ( ) ANALYSIS ( ) INSPECTICN

VALIDATION CRITERIA: The ASI is considered to have passed if the DC resistance between the LB stub shield and the
aircraft Structure Ground is less than 1 ohm (see Note 2).

APPARATUS:
a. A continuity-megasuring device such as an chmmeter.
b. Test cabling cqnnecting the test equipment to the ASI.

VALIDATION METHOD: Measure the resistance between the ASI's LB shield cormection and Stricture Ground using an
ohmmeter.

NOTES:
1. The test set ug is shown in figure LBW105.

2. MIL-STD-1760| does not specify a resistance value for “continuity”. Therefore, use a DC residtance of 1 ohm or less
as a definition pf “continuity”.

3. Structure Ground is contact “T” in the ASI primary,connector.
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Non-INV O
LB Distribution network
O
Shield

Structure Ground
(PinT)

O

FIGURE LBW105
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METHOD: LBW108

PARAMETER: Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3, 43.3.1

PURPOSE: This method verifies that the maximum instantaneous common mode voltage (the voltage between the non-
inverting connection and reference greund added to the voltage between the inverting connection and reference ground)

is in the range +1V.

PARAMETER TYPE:! (X) ELECTRICAL ( yPROTOCOL () PHYSICAL
VALIDATION TECHNIQUE: (X) TEST (X) ANALYSIS ( ) INSPECTICN

VALIDATION CRITERIA: The aircraft is considered to have passed if the measured common mode voltage across the
frequency band is £1V.

APPARATUS:

a. Audio Spectrum Analyzer covering frequency range fro
4N/ fhr:al/:fn:hcal() b n t t

T2V |pPodan-tu-pear

300Hz to 3.4kHz with an.adjustable putput voltage of OV to
I} t anAd i N

and a flaatina
and a floating
b. Test cabling cqnnecting the test equipment to the ASI/ RNASP.
VALIDATION METHOD: Set the level of the signal voltage injected into. the RNASP at 12V (geak-to-peak). Set the
analyzer to Peak Oetect Mode. Sweep the analyzer audio signal cutput across a frequency rangg of greater than 300Hz
to 3.4kHz, injected|into the LB distribution network.

a. Ensure that thg peak voltage is always between £1V.

b. Repeat step 1 when injecting the signal into the ASI and-measuring at the RNASP.
c. Evaluate the aircraft's TDP to confirm that the specification of any LB sources is as defined by {he standard.
NOTES:
1. The test set ug is shown in figure LBWA06.

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

Signal O/P

Signal I/P
O Q
O Q
RHNASP As|
l 1NV 1NV l R
O
LB Distribution network
O——
Non-INV Non-INV R
@,
Shield
Note 1. In step b), the RNASP and ASI are reversed.

Note 2: R = 300chn]s.

FIGURE LBW108
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METHOD: LBW107

PARAMETER: Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3,51.3.3and5.1.3.4

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 misequalization of any signal path shall not exceed the limits shown in Figure 15 (Gain misequalization
envelope (aircraft, LB)) of the standard.

PARAMETER TYPE:

(X) ELECTRICAL () PROTOCOL PHYSICAL

VALIDATION TEC

VALIDATION CRIN
are within the defin

a. Audio Spectru

12V (peak-to-g
b. Test cabling cq

VALIDATION MET

Check that at
standard.

a.

Check that aci
in Figure 15 of

c. Repeat the tes
NOTES:
1. The test set ug

2. If multiple path

audio signal outpul

()
HNIQUE: (X) TEST ( ) ANALYSIS ( ) INSPECTION

'ERIA: The aircraft is considered to have passed if both the insertion@ain an
ed limits.

m Analyzer covering frequency range from 150Hz to 8kHZwith an adjustable
ak) and a floating balanced output with zerc offset and-a.800 ohms input.

nnecting the test equipment to the ASI/ RNASP.

HOD: Set the level of the signal voltage injested into the RNASP at 12V (pea
across the frequency range 150Hz to 8kHzinjected into the LB distribution net

bss the frequency band 150Hzte 8kHz that the insertion gain does not vary ou
the standard.

when injecting the sigral into the AS| and measuring at the RNASF.

is shown jrfigure LBW107.

d gain misequalization

butput voltage of OV to

K-to-peak). Sweep the
ork.

frequency of 1kHz, the Analyzer trace shows the insertion gain to be within the limits defined by the

tside the limits defined

5 throdgh the aircraft routing network are possible, then each path shall be validated.
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Audio Spectrum Analyser

Signal O/F Signal I/P

O Q

O Q
RNASP AS!
! }
A 1NV 1NV —~
|/ U

DVM LB Distribution network
g Yy
. U
Non-INV Non-INV

FIGURE-LBW107
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METHOD: LBW108

PARAMETER: Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3,51.3.5and 5.1.3.6.4

PURPOSE: This method verifies that:

a. The maximum dc voltage at the output of each signal path shall not exceed 1V line-to-line and 1V line-to-ground
with the input terminated.

b. The peak common mode noise voltage at the output of each signal path shall not exceed +1V when the input is
terminated and the input shield is at the same potential as the local structure ground.

PARAMETER TYHE: (X) ELECTRICAL

PROTOCOL  ( ) PHYSICAL

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the signal path.dc offset

mode noise voltag
APPARATUS:

a. Audio Spectru
b. Digital Voltmet
c. Test cabling ¢d
VALIDATION MET
a. Recordthe me

b. Sweep the spqg
amplitude of le

c. Repeat steps 3
NOTES:
1. The test set ug

2. The ASI shield
RNASP shield

is within limits.

n Analyzer covering frequency range from 150Hz to 50kklz and high input imped
Ers with a bandwidth of greater than dc to 10kHz.

nnecting the test equipment to the ASI/ RNASPE.

HOD:

bsurements on the DVM’s and ensurge that the readings are less than £1V.

ctrum Analyzer across the frequency range 150Hz to 50kHz. Ensure that an
Es than 1V,

) and b), measuring atithe RNASP with the ASI terminated.

is shown jn.figure LBW108.

Imustbe connected to local structure with a resistance of less than 1 ohm.

and the peak common

ance.

recorded peaks have

must/ e connected to Structure Ground (pin “T™) with a resistance of less thap 1 ohm. Similarly, the
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Audio Spectrum Analyser

Signal O/P )
(not connected)l () O Signal I’/P
O Q
RNASP o
Y l
INV INY Y
I —O
[ Dv1] [ Dvms |
LB Distribution network ] O
Non-INV Non-INV DVM2
P
Shield Shield
Structure Ground ()

(Pin T)

Note 2: step ¢}, the RNASP and ASI are reversed.

Note 1: }he RNASP shield must be connected to localaircraft structure.
|
Note 3: The ASI shield must be connected 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 pericdic 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 TYPE:
VALIDATION TECHNIQUE:

(X) ELECTRICAL
(X) TEST

( ) PROTOCOL
(X) ANALYSIS

( ) PHYSICAL
( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the calculated periodic and random noise voltages

are within defined |

APPARATUS:

b.

C.

d.

VALIDATION MET)|

a. Each of the LH
turn, by an in-g

b. The Analyzer {
path under tes{.

c. With all of the
circuit, record

d. Calculate the
stimulated nois

e. Stepsa)tod)g

NOTES:

1. Thetestset up

2.

3.

4

mits.

Audio Spectru
12V (peak-to-

impedance wit
Digital Voltmet
50ohm, 750hm

Test cabling ca

M Analyzer covering frequency range from 150Hz to 8kHz with an adjustable
ta 600 ochm
er with a bandwidth of greater than dc to 10kHz.
and 600ohm loads.

nnecting the test equipment to the ASI/ RNASP,
HOD:

and HB interfaces of the AEIS not asgociated with the signal path under tes
and (150Hz to 8kHz) maximum amplitude sinusoidal signal by the spectrum Ana

Face shall be inspected to determine the maximum cross-talk voltage recorded
| B and HB interfaces ©f\the AEIS not associated with the signal path under tes
he un-stimulated noise voltage on the DVM.

foot sum of the\'squares of the individual worst-case cross-talk voltages fro
e voltage fromstep 3.

hall bérepeated with the ASI as the input and the RNASP as the output.

butput voltage of OV to

and 75 ochms) output

shall be stimulated in
lyzer.
at the output of the LB

t terminated by a short

m step 2 and the un-

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 amplitudes injected shall be 12V

(peak-to-peak)
this time.

for LB and 1.3V (peak-to-peak) for HB.

Injection of signals into the HB1B network is not required at
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Audio Spectrum Analyser

Signal O/P Signal I/P

00
OO0

RNASP AS
v l
() HB Distribution network

and LB paths R
not under test
o
1/
RNASP A‘f
INV INV ~
LB Distributiofhetwork ~
(path urider test) DVM
O
Non-INV Non-INV

Note 1: R s 500 for HB1A and HB2, 750 for HB3 and HB4 and 600 for LB
Note 2: In sfep e), the RNASR.andASI are reversed.

FIGURE LBW109
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METHOD: LBW110

PARAMETER: Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3,51.3.6.2

PURPOSE: This method verifies that with the input of the signal path terminated, there shall be (o one standard
deviation) no more than two occurrences of impulse noise exceeding 20 mV peak over a three minute period.

PARAMETER TYPE:
VALIDATION TECHNIQUE:

(X) ELECTRICAL
(X) TEST

( ) PROTOCOL
(X) ANALYSIS

( ) PHYSICAL
( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the requirements for impulse noise are not
exceeded.

APPARATUS:

a.

o]
(&5

C.

VALIDATION MET]

a. Set the trigger
b. Manitor the sc
systems (this
contractor and
c. Repeat steps 4
NOTES:
1. The test set ug
2. The minimum
contracting aut
readiness with
3. All possible pa

Second order §

Test cabling cd

three minutes fninimum-est time.

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

nnecting the test equipment to the ASI/ RNASP.
HOD:
threshold of the oscilloscope to 20mV.

pe for triggering and record the number of gccurrences when performing a swit

ching routine of aircraft

is dependent on the aircraft under testand will therefore be subject to agreement between the

the contracting authority).

Y and b) with the filter and oscillegcope connected to the RNASP and the AS| te

is shown in figure LBWA10.

minated.

uration of eachtest'will be three minutes. However, this time may be increased in agreement with the

hority. As theSintention of the switching routine is that the aircraft is placed in a
regard to,ether systems, then the time taken to perform these tests will natur

hs thretgh the aircraft routing network shall be tested.

representative state of
ally be longer than the
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RNASP Asl
INV INV :
LB Distribution network
Non-INV Non-INV

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

8kHz
low pass
filter

Scope

FIGURE LBW110
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METHQOD: LBW111
PARAMETER: Aircraft LB Interface
MIL-STD-1760 PARAGRAPH: 43, 51363

PURPQOSE: 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 mY RMS of noise to the output over the frequency
range 150 Hz to 8 kHz.

PARAMETER TYPE:! (X) ELECTRICAL ( yPROTOCOL () PHYSICAL
VALIDATION TECHNIQUE: (X) TEST ( ) ANALYSIS ( ) INSPECTICN

VALIDATION CRITERIA: The aircraft is considered to have passed if under test, the amount of added noise over the
frequency range 130Hz to 8kHz is within limits.

APPARATUS:
a. Audio Spectrum Analyzer covering frequency range from 150Hz to 8kHz with ancadjustable putput voltage of OV to
12V (peak-to-pgeak) and a floating balanced output with zero offset and a 600 ghi® input

b. Test cabling cqnnecting the test equipment to the ASI/ RNASP.

VALIDATION METHQOD:

a. Determine the|noise floor of the LB network by sweeping with the audio generator output disgonnected from the LB
network input gnd replaced by a short circuit between the Inyering and the Non-inverting input.

b. Connect the adidic generator output to the RNASP and séet the output for a 12V (peak-to-peak) signal and sweep the
generator from{300Hz to 3.4kHz.

c. The Analyzer ghall be set to record all harmonies_in'the range 150Hz to 8kHz.
d. Calculate the rpot sum of squares of the amplitudes of all the harmonics.

e. Repeat steps &) to d) with the audio‘generator output connected to the AS| and the Analyzer|input connected to the
RNASP.

NOTES:
1. The test set ug is shown.nfigure LBW111.

2. All pessible paths thretgh the aircraft routing network shall be tested.
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Audio Spectrum Analyser

Signal O/P Signal I/P

O O

@) Q
RNASP ASBI
l INV INV l
O O

LB Distribution network
1O O
Non-INV Non-INV

Note [I: When determining the noise floor of the LB network the“input signal must be disconnected and rg
by a short ciruit between the Inverting and Non-inverting terminals.

Note . For step ), the RNASP and ASI are reversed.

FIGURE LBW111

placed
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METHOD: LBW112

PARAMETER: Aircraft LB Interface

MIL-STD-1760 PARAGRAPH: 4.3, 43.3.2

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 ( ) INSPECTICN

VALIDATION CRITERIA: The aircraft is considered to have passed if it can be shown that the LB interface is only used
for the transmission and receiving of tones and / or voice grade audio.

APPARATUS: N/A
VALIDATION METHOD: A general inspection of the aircraft TDP is sufficient.
NOTES:

1. This is an aircrpft implementation and operational use requirement and not a specific AS| or RNASP requirement.
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METHOD: REL101

PARAMETER: Provisions and use of the Release Consent Interface

MIL-STD-1760 PARAGRAPH: 4.3,4.3.4,51.4

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

PARAMETER TYPE:
VALIDATION TECHNIQUE:

( ) ELECTRICAL
() TEST

(X) PROTOCOL
(X) ANALYSIS

( ) PHYSICAL
( ) INSPECTION

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

a.

b.

APPARATUS: N/A

VALIDATION METHOD: Evaluate the aircraft's TDP to determine thatth& AEIS requires positive

Requires posit

Applies the Re

Release Consent.
Evaluate that the

NOTES:

1.

2. Release Consegnt is a 28 V DC _signhal provided by the AEIS under hardware/software control.

Examples of inpproper use of the Release Consent §ignal include:

a.

b. Activation

application

the store deter

EED to Releage Consent- N0 requirement should be placed on the aircraft for improper use d
signal relative {o the store's’'intended use of the signal.

s &) no
CATTINTICT R LT 11

Direct firing

e crew action to enable the Release Consent signal.
ease Consent signal when in the enable state to each ASI independently:

hse Consent signal

mmande tra

of electro-explosive devices.solely as a result of the activation of Release Cons

of irreversible functions, in, the mission store on detecticn of Release Consd
of a specific power line:

mines how thiswsignal is used. The aircraft has no control over a store designer

granting consent to the store to act on
A
/

crew action to enable

Evaluate that when enabled, the Release Congent'signal is available to egch ASI independently.
AEIS uses the Release Consent signal only as.an enable command to the missicn store to accept
safety critical commands over the data bus. The TDP includes drawings, software listings, technica

| manuals and ICDs.

ent.
nt in conjunction with
The mechanization of

who has connected an
f the Release Consent
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METHOD: REL102

PARAMETER: Transfer Requirements

MIL-STD-1760 PARAGRAPH: 43,514

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

PHYSICAL
INSPECTICN

PARAMETER TYPE:!
VALIDATION TECHNIQUE:

(X) ELECTRICAL
(X) TEST

( )y PROTOCOL ()
(X) ANALYSIS ()
VALIDATION CRITERIA: The aircraft is considered to have passed if when in the inhibited state, Release Consent at an
ASl is electrically isolated from the Release Consent signal at all other ASIs. The required isolation is 100k ohm minimum
at DC.

NOTE: The intent
circuit of one statia
Since MIL-STD-171
verification betwesg

Of the requirement in MIL-STD-1760 for Release Consent isolation is that a‘faul
n must not result in the release consent circuit at another station or stations go
60 allows open and grounded circuit implementations of the Rglease Co

h Release Consent circuits of grounded circuit implementations does not apply.

in the release consent
ng to the enable state.
hsent circuit, isclation
For grounded circuit

u

imblementations
plementallons,

Validation Method

sae Apnaratus #1 and Validation Method #1. For open circuit imglementations
PP #1 ang vallcaton Melhod #7. For open clircull impiementalions,

2.

use Abnaratus #2 and
e]e; 7z aha

=1 E=tR e

APPARATUS #1 (grounded circuit implementations): N/A

etermine if the aircraft
r Release consent ASI

VALIDATION MET
Release Consent g
connections.

HOD #1 (grounded circuit implementations): Evaluate the aircraft's TDP to d
ignal at one ASI connection is grounded to a commaon ground point with all othg

APPARATUS #2 (gpen circuit implementations):

a. 100k ohm resigtor.

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

c. Digital Voltmeter (DVM)

d. Test cabling cdnnecting the test equipment to the ASI
e. Other ASI pecyliar test equipment as required.

VALIDATION METHOD #2 {open circuit implementations):

a. Connect the DL voltage generator, resistor, and DVM from one aircraft Release Consent AS| ¢onnection to all others
ASI| Release Cpngent connections as shown in Figure REL 102.

b. Command inhibited Release Consent at all ASls. Measure voltage between one AS| Release Consent connection
and all other AS| Release Consent connections.

c. Repeat until the isolation between all Release Consent combinations of AS|s has been determined.

d. Verify DVM measurement is never less than 0.75 V DC.

NOTES:

1. Tests may need to be run several times to verify all ASI's are properly isolated.
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Othd

This ASI Aircraft Release

Consent

100K ohm

u

Resistor

Consent

Digital Volt Meter

e ASI Aircraft Release |

DC Voltage
ce

Sou

b

EIGURE REL102
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METHOD: REL103
PARAMETER: Qutput Voltage and current
MIL-STD-1760 PARAGRAPH: 4.3,51.41,5.1.41.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 current.

PARAMETER TYPE:
VALIDATION TECHNIQUE:

(X) ELECTRICAL
(X) TEST

( ) PROTOCOL
( ) ANALYSIS

( ) PHYSICAL
( ) INSPECTION

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

a. The enable st3
defined by MIL
b. The inhibit stat
c. The aircraft is
during the Rels
APPARATUS:
a. Aircraft power
b. Resistor decad
c. Voltage measy
d. Test cabling cd
e.

VALIDATION MET)|

Connect the regf
#2 return of an

a.

Other AS| pecllliar test equipment, as required:

te voltage is greater than or equal to 19.0 V DC and less than or equal to a ma3
LSTD-704.

e voltage is less than or equal to 1.5V DC.

hanahla Af
Lapaiie Ui

P
n

ir
ase Consent enabl

e box variable between 190 ohms and 5.6k ohms!
ring/recording instrument such as a storage*oscilloscope.

nnecting the test equipment to the AS).

HOD:

sistor decade box fadjusted to 280 ohms) between the Release Consent conneg
AS| as shown in Figure 103.

/M and armméter measuring instruments as shown in Figure REL103.

b Consent enable to the ASI. Adjust the decade box for the required current |
A nd Werify that the enable voltage is between 19 and 28V DC.

ximum for 28 V DC as

ticn and the 28 V DCP

evels (5.0 mA and 100

Initiate Release Consent inhibit to the ASI.

b. Connectthe D

c. Initiate Releas
mA); measure

d.
DC.

e. Repeat for all ASls.

NOTES:

1.

Measure and verify that the inhibit voltage is less than or equal to 1.5V

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 N

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 ( yPROTOCOL () PHYSICAL
VALIDATION TECHNIQUE: (X) TEST ( ) ANALYSIS ( ) INSPECTICN

VALIDATION CRITERIA: The aircraft is considered to have passed if the voltage at the AS| reaches steady state levels
within 3 ms during transition between enable and inhibit states.

APPARATUS:
a. Resistor decade box adjustable between 320 ohms and 3.8k chms.

b. Voltage measyring/recording instrument such as a storage oscilloscope.
c. Test cabling cgnnecting the test equipment to the ASI

d. Other ASI peclliar test equipment, as required.

VALIDATION METHOD:

a. Connect the resistor decade box, adjusted to 320 ohms, between the Release Consent connegtion and the 28 V DCP
#2 return as stown in Figure REL 104.

b. Connect DVM Bnd oscilloscope as shown in Figure REL104.
c. Initiate Releasg¢ Consent enable to the ASIl. Measure the stabilization time between inhibit and|enable.
d. Initiate Releasg¢ Consent inhibit to the ASI.{ Measure the stabilization time between enable and[inhibit.
e. Repeat steps g through d with a resistor decade box adjusted to 3.8k ohms.

f.  Repeat for all ASls.
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This ASI Aircraft Release
Consent ¢

Resistor Decade Digital Volt
Box Meter

Scope

28V DC Powsgr #2 Return +

FISURE 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 ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the Release Consent signal is enabled 20ms prior
to transferring a safety critical command over the digital MUX data interface or prior to transmitting the firing signal to the
parent store and rglease equipment.

APPARATUS: N/A

VALIDATION METHCD: Evaluate the aircraft's TDP to determine if the aircraft Release Consent signal is enabled at
least 20ms prior tq transferring a safety critical command over the digital MUX inteffi@ce or prior to transmitting the firing

signal to the pareny store and release equipment.
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METHOD: REL106
PARAMETER: Inhibit Delay
MIL-STD-1760 PARAGRAPH: 4.3,5.1.44.

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the AEIS is programmed to assume that the
mission store can take up tc 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 is programomed such that after it disables
the Release Consgnt interface it waits at least 20ms before assuming that the store has responded by deactivating any

acenniatad etatee
assGoiaed siales.
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METHOD: REL107
PARAMETER: Ground Reference
MIL-STD-1760 PARAGRAPH: 4.3, 5.1.45.

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 ( ) INSPECTION

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 contactis used as the ground return
path for the Releage Consent circuitry in the AEIS.

NOTES:

1. METHODS RHEL103, and REL104 use 28 VDCP #2 return as the reference for measuremegnts conducted on the
Release Consgnt interface.
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METHOD: INL101

PARAMETER: Pro

vision and use of the Interlock Interface

MIL-STD-1760 PARAGRAPH: 4.3,4.3.5, 44,442,515

PURPQOSE: This method verifies the aircraft's provision and use of the Interlock interface.

PARAMETER TYPE:! (X) ELECTRICAL

) PROTOCOL PHYSICAL

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the discrete signals Interlock interface and Interlock
Return are used to verify electrical mating of associated primary and auxiliary connectors.

APPARATUS: N/A

VALIDATION METHOD: Evaluate the aircraft's TDP (such as drawings, software listings(technig
to determine that the aircraft provides the interlock interface as part of the ASI and auxiliary ASI (i
e Interlock signals as a means for the aircraft to determine if thecstore is "electrically" mated to the

the aircraft uses th

airaraft
ancrait

Evaluate the aircraft's TDP (such as drawings, software listings, technical matuals, and ICDs) to

does not use the

interlock signal failg open.

This validation prg

interface (if implenjented).

NOTES: NVA

nterlock interface as the sole criterion for functions, which could result in an

cedure should be utilized to validate both the primary interlock interface and

al manuals, and |CDs)
utilized). Confirm that

confirm that the aircraft
unsafe condition if the

the auxiliary interlock
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METHOD: INL102

PARAMETER: Qpen Circuit Output Voltage

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

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

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

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

a. The open circl
defined by MIL

APPARATUS:

a. Aircraft power

b. Voltmeter

c. Storage Oscillg

d. Test cabling cd

e

VALIDATION MET
connection referen
condition. Confirm
the maximum spedg

Apply aircraft po
referenced to its ag

NOTES: N/A

Other ASI peclliar test equipment, as required.

it voltage is greater than or equal to 4.0V DC and less than or equal to a m3
LSTD-704.

scope

nnecting the test equipment to the ASI.

ced to its associated interlock retum)while the interlock signal / interlock retu
fied voltage for 28V DC in accordance with MIL-STD-704. Repeat for all primar

er, and use an oscillogcope to measure voltage transients and spikes at th
sociated interlock returay*Repeat for all primary and auxiliary ASls.

ximum for 28V DC as

HCD:  Apply aircraft power, and use\a voltmeter to measure the output vpltage at the Interlock

n is in an open circuit

that the measured open circuitwoltage is equal to or greater than 4.0V DC and less than or equal to

¥ and auxiliary ASls.

e interlock connection
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METHQOD: INL103
PARAMETER: Excitation Current
MIL-STD-1760 PARAGRAPH: 4.3, 5.1.5.b (Electrical Characteristics)

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

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the short circuit current does not exceed 100mA
and the current through a 2 ohm resistor is not less than 5.0mA.

APPARATUS:

a. Aircraft power

o

(W)
J
)

-

c. Shorting wire with a resistance of less than 500 mohm
d. Current measuring device

e. Test cabling cqnnecting the test equipment to the ASI
f.  Other ASI peclliar test equipment, as required

VALIDATION METHOD: Apply aircraft power and conngct the 2 ohm resistor between interlgock and its associated
Interlock Return; measure the current. Confirm that thelmeasured current is greater than 5.0mA.

Connect the shorting wire between Interlock andiits asscciated Interlock Return; measure the cufrent. Confirm that the
measured current does not exceed 100mA. Repeat for all primary and auxiliary ASls.

NOTES: NVA
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METHOD: INL104
PARAMETER: Impedance Detection Threshold
MIL-STD-1760 PARAGRAPH: 4.3, 5.1.5.¢ (Electrical Characteristics)

PURPOSE: This method verifies that the primary and auxiliary AS| complies with the impedance threshold of the
Interlock interface.

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

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

a. An Interlock inferface connected condition is detected for any impedance between 0 and 2 ofim on the store side of
the ASI

b. An Interlock inerface disconnected condition is detected for any impedance greater thar 100k phm.

a. Aircraft power
b. 100k ohm resigtor
c. 2 ohm resistor
d. Test cabling cqnnecting the test equipment to the ASI
e. Other ASI| peclliar test equipment, as required

VALIDATION METHOD: Apply aircraft power and.connect test resistors between Interlock and its associated Interlock
Return. Check the stores management system (SMS) readout for appropriate connected or disconnected readings. Use

the following procefure:

a. Connect a 2 ghm resistor betweenSnterlock and its associated Interlock Return, check thg SMS for an Interlock
connected condition.

b, Connect a 100k ohm resistorbetween Interlock and its associated Interlock Return, check the SMS for an Interlock
disconnected dondition.

c. Repeatfor all grimarf,end auxiliary ASls.

NOTES: NVA
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METHQOD: ADR101
PARAMETER: Aircraft Address Interface Connections
MIL-STD-1760 PARAGRAPH: 43 436 516

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

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the AEIS is capable of assigning an address
interface, consisting of five address connections. one address parity connection and one common address return
connection to eachl ASI and the aircraft is capable of assigning a unique address to each ASI.

APPARATUS: N/A

VALIDATION METHOD: Evaluat

connactinne at aan
connecticns at

the aircrafts TDF to determine that the aircraft provideg 7 address interface
e A .

NOTES:
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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 ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if each AS| has a RT address connection 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 used 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 AS| address assignment.

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the AEIS provides a Logic 0 or a Logic 1 state to
each of the five address connections and that the following algorithm is used to calculate the logical RT address:

RT address = (A4*[16) + (A3*8) + (AZ2*4) + (A1*2) + (AD*1)

APPARATUS: N/A

VALIDATION METHQOD: Evaluate the aircraft's TDP to determine if the logical address assignment (MIL-STD-1553
rommand wnrde) Adnrroacnnincle tn the nhucinal addrace accinnmant aivvan tha alanrithm

AT Ical i VVUIUD} ¥ o] CQ'JUI AD LW LI 'JI IyDIUUI il o oo QCOIUI nireri HIVCI LB L UIUUI 1L

NOTES

1. A4 through AOwill be either Logic O or 1 depending upon the state of the aircraft's electrical copnection at the ASI.

2. The address shall be assigned prior to power being applied to the ASI. The aircraft shall not modify the address
assigned to an|AS| whenever any power is applied to that ASL
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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 ( ) INSPECTICN

VALIDATION CRITERIA: The aircraft is considered to have passed if an odd number of Logic 1 states exists on the five
address bit connections plus the address parity connection.

APPARATUS: N/A

VALIDATION METHOD: Evaluate the aircraft's TDP to determine if odd parity, as required by the above criteria, is
implemented at eagh ASI.

1. This method may be done in conjunction with method ADR103.
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METHOD: ADR105
PARAMETER: Address Stability
MIL-STD-1760 PARAGRAPH: 4.3, 51.61

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 ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if each AS| maintains its assigned address
connecticn when any individual primary and/or auxiliary power is applied.

APPARATUS: N/A

VALIDATION METHOD: While monitoring each of the address interface connectigns, apply| each primary, and if
applicable each auxiliary power, at the ASI and verify the aircraft address interfage” does nofl change states at the

racnantive ASI
respelive Aol

NOTES: N/A
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METHOD: ADR106

PARAMETER: Address Electrical Characteristics — Response Times

MIL-STD-1760 PARAGRAPH: 4.3,51.6.2

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

PARAMETER TYPE:
VALIDATION TECHNIQUE:

(X) ELECTRICAL
(X) TEST

( ) PROTOCOL
( ) ANALYSIS

( ) PHYSICAL
( ) INSPECTION

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:

o

d.

e.

VALIDATION MET)|

Power supply ¢

QWY nhm
[l

2
Urinii, 2

) vy
Voltage measy
Current meter

Test cabling cq

A

apable of 3.5 VDC and 31.5 VDC at 600 mA

ringfrecording instrument such as a storage oscilloscope
bapable of measuring a range of 5mA to 600mA dc.
nnecting the test equipment to the ASI

HOD:

bwer supply, resistor, and voltage and, current measuring instruments as shd
ddress connection and address returh).

at each ASI’s logic 1 connectiorand verify the rise time is less than 10 millisecd
DC at each ASI's logic 1.connection and verify the fall time is less than 10 millisg
> at each ASI’s logicl/connection and verify the rise time is less than 10 milliseg

SVDC at each-AS!I’s logic 1 connection and verify the fall time is less than 10

ht eachyASI's logic 0 connection and verify the rise time is less than 10 milliseco

wn in Figure ADR106

nds on Scope A.
conds on Scope A
onds on Scope A.

milliseconds on Scope

nds on Scope B.

lcat each ASI's logic 0 connection and verify the fall time is less than 10 millised

onds on Scope B.

Apply 100mA dc at each ASI's logic O connection and verify the rise time is less than 10 milliseconds on Scope B.

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

a. Connect the p
(between the &

b. Apply 3.5 VDG

c. Remove 3.5 VI

d. Apply 31.5 VD

e. Remove the 37
A.

f.  Apply SmA dc

g. Remove SmA

h.

i.

j. Verify the total

NOTES:

1.

dc current on the address return line is less than 600mA.

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

A4 — O O Ammeter
A3 — Digital Volt
Scope A Meter
A2 —— Power Supply
35-31.5Vdc
Al——
AOD
Parity Scope B
Return 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:
VALIDATION TECHNIQUE:

(X) ELECTRICAL
(X) TEST

( ) PROTOCOL
( ) ANALYSIS

( ) PHYSICAL
( ) INSPECTION

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 for each ASL.

APPARATUS:

o

d.

e.

VALIDATION MET)|

b. Apply 31.5Vdc
depressed.

c. Replace AMP
and verify the

NOTES:

1. Tests may hav

Power supply ¢

Volt Meter
Current meter

Test cabling cq

Connect the p
except adjust {

apable of 31.5 V DC at 600 mA

bapable of measuring a range of 0 to 300uA do.
nnecting the test equipment to the ASI

HOD:

bwer supply, resistor, and voltage and, current measuring instruments as shd
ne power supply to 31.5Vdc and replace the AMP Meter to meet a range of 300

at each ASl's logic 1 connection and verify the amp meter reads less than 30

Meter with a one gapable of measuring 100mA dc, apply 100mA dc at each A
olt meter reads less'than 1.0 volts dc when SW 1 is depressed.

b {0 be sn several times to verify all five address connections and one address

wn in Figure ADR106
micro amps maximum.

Duamps when SW 1 is

S1's logic 0 connection

barity connection.
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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 ( ) ANALYSIS ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if a valid address at each of the aircraft address
connecticns is provided within the allocated time.

APPARATUS:

a. Power supply gapable of 3.5V —31.5VDC

o
)
o
o
2
3
w
2
e |
[

c. Voltage measyring/recording instrument such as a storage oscilloscope
d. Current meter papable of measuring a range of SmA to 600mA dc.

e. Test cabling cqnnecting the test equipment to the ASI

VALIDATION METHOD:

a. Connect the ppwer supply, resistor, and voltage and, current measuring instruments as shagwn in Figure ADR106
(between the gddress connection and address return).

b. Apply 3.5 VDG at each ASI's logic 1 connectiowand verify after 10ms, the aircraft address intgface is valid on Scope
c. Apply 31.5 VOC at each ASI's logicid connecticn and verify after 10ms, the aircraft addregs interface is valid on
Scope A

d. Remove excitgtion voltages.inP) and c) and verify the aircraft usage of the Address Interfade connection does not
change.

NOTES:

1. Tests may havg t0be run several times to verify all five address connections and one address parity connection.
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METHQOD: ADR109
PARAMETER: Address Isolation
MIL-STD-1760 PARAGRAPH: 43,5165

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 ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the isolaticn level for all address connections at
each ASI, including address return. from address connections at all other ASI's, from power returns and from aircraft
structure Ground ig 100k ohms minimum for frequencies dc to 4 kHz.

APPARATUS:
a. Storage oscillopcope
b. AC Voltage Ggnerator source of 1Vp-p at (0 to 4 kHz)
c. Test cabling cdnnecting the test equipment to the ASI
VALIDATION METHOD:

a. Connect the AL Generator, resistor, and Scope as shown indigure ADR109 from each aircraft address connections
including addrgss return to all others ASI’s:

1) Address cgnnections

2) Power returns

3) Aircraft strilicture Ground
b. Verify the Scopge peak-to-peak measlrerment is never less than SVp-p
NOTES:

1. Tests will have|to be run several times to verify all ASI’s are properly isolated.
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This ASI Address -
Interface ¢ R = 100K ohms
AC
Voltage
Source
Scope (0-4Khz)
Other ASl Address,
Intefface )

FIGURE ADR109
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METHQOD: GND101
PARAMETER: Structure Ground Utilization
MIL-STD-1760 PARAGRAPH: 43 517

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 ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if at every store station:

a. Each ASI connector (i.e., primary and auxiliary) contains a Structure Ground interfacegonnection, which is a
dedicated elecfrical circuit between the aircraft and stores used to minimize shock hazards to personnel.

b. Each primary AS| Structure Ground interface connection is capable of conducting the ‘'overcurrent levels defined in fig
17 (Primary interface current level) of MIL-STD-1760C.

c. Eachauxiliary ASI Structure Ground interface connection is capable of conducting the overcurrent levels defined in fig
18 (Auxiliary inferface current level) of MIL-STD-1760C.

d. No Structure Qround interface connection is used as a power or signalteturn path.
APPARATUS:
a. Variable Powe[ Supply capable of supplying up to 30 amps, (Current limited at 10amps and 30[amps)
b. Ammeter 10-30 amp.
c. Voltmeter 0-1 yolt
d. Test cabling cqnnecting the test equipment to the ASI.
e. Other ASI peclliar test equipment, asirequired.
VALIDATION METHOD:
a. For verification|of criteria fRY By test

1) Connect the instruments as shown in Figure GND101 to the Primary AS| with the power supply switched off.

Ensure thg powersupply is set to Ov output and limited to 10 amps then switch on. Gradually increase the output
voltage unfil'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 until the current measuring device reads 30 amps. Note voltage and determine
resistance.

2) This voltage must be less than 0.2 volts.

3) Using figure 18 of MIL-STD-1760C, determine if the Structure Ground path can carry the overcurrent levels taking
into consideration local heating effects.

c. Forverification of all other criteria by analysis:

Evaluate the alrcraft's TDP to determine that the ASI Structure Ground interface complies withh the items identified in
the validation griteria. This evaluation will consist of a series of analyses using the TDF, as analysis input. The TDP
includes drawings, technical manuals and ICDs.

NOTES:

1. Ensure that cufrents in excess of 10 amps for the primary and 30 amps for the~auxiliary are notlapplied.

2. Although not part of MIL-STD-1760 validation, with the evidence obtaired above, it shall Be determined that the
quality of the System Structure Ground path will not have unsafe voltages appearing under faulf conditions.
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Contact T (Primary) or
Contact J (Auxiliary)

Existing
Bonding path

\- Ammeter

Variable Power
oM Supply

Aircraft

/ Structure

FIGUREGND101
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METHOD: DCP101

PARAMETER: Aircraft 28 Volt DC Power Interface

MIL-STD-1760C PARAGRAPH. 4.3,5.1.8, 5187, 43.8 and 441

PURPQOSE: This method verifies that all required aircraft 28 V DC interfaces are present at each AS| and have dedicated
power returns as a reference.

PARAMETER TYPE:
VALIDATION TECHNIQUE:

(X) ELECTRICAL
()TEST

( ) PROTOCOL
(X) ANALYSIS

( ) PHYSICAL
( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if the following 28 VV DCP interfaces are present:

a.

APPARATUS: N/A

VALIDATION MET)|

a.

NOTES: N/A

At each priman
28 V DCP
28 V DCP
28 V DCP
28 V DCP
At each auxilia
1)
2)

28 V DCP

28 V DCP

By analysis of
provides:

1) 28V DCH
each primg

2) 28V DCa

i/ ASI:

1

1 return as a reference for a (1) above

2

2 return as a reference for a (3) above (Shared with Release Consent.)

'y ASI:

Hedicated return as a reference for b (1) above

HOD:

the aircraft's TDP (such as schematics, internal wiring diagrams, and the ICD)

1, 28 V DC #1 dedieated return as a reference, 28 V DC #2, and 28 V DC #2 rg
ry AS| which.isenly shared with Release Consent if implemented.

nd 28 V _DG-dedicated return as a reference for each auxiliary ASI

verify that the aircraft

turn as a reference for
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METHQOD: DCP102
PARAMETER: Aircraft 28 V DCP Control
MIL-STD-1760C PARAGRAPH: 4.3, 51. 81

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 ( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if it can independently source and control the:

a. 28V DC#1 and 28 V DC #2 at each primary ASI.
b. 28V DC at eagh auxiliary ASI.

APPARATUS: N/A
VALIDATION METHOD: By analysis of the aircraft's TDP (such as schematics,(imternal wiring diagrams, and the 1CD),
verify that the aircraft can independently source and control 28 V DC #1 and28 V DC #2 at each primary AS|l and 28 V
DC at each auxiliafy ASI.

NOTES: N/A
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METHOD: DCP10

PARAMETER: Ou

3

tput Voltage Characteristics

MIL-STD-1760C PARAGRAPH: 4.3,51.8.2

PURPOSE: This method verifies that the aircraft 28 V DC interfaces provide voltage characteristics within the required

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

VALIDATION CRITERIA: The aircraft is considered to have passed if, at each ASI (primary and auxiliary), the voltage
characteristics measured between each 28 V DC and 28 V DC return connection complies with:

28 V DC normal a
shall not be less th

(Note: The steady
APPARATUS:

a. Storage oscillo
b. Variable 10A ¢
c. Variable 30A ¢
d. Test cabling cd
e.

VALIDATION MET)

hd abnormal operation characteristics of MIL-STD-704 except that the normal's
b the 22.0 V dc at any valid load condition.

Etate limits do not include disturbances allowed in MIL-STD-704).

ECope
Lirrent sink (2)
Lirrent sink (1)

nnecting the test equipment to the ASI

Other AS| peclliar test equipment, as required

HOD:

Verify by analysis yising the aircraft's TDP, {hat all 28 V DCP connections and associated 28 V DC

each ASI comply
a. MIL-STD-704,
b. MIL-STD-704,

Verify by test:

ith:
hormal operation

Bbnormal eperation

1. Energize each

eady state low voltage

P return connections at

28V DC interface at the AS|. Measure the voltage, with a storage oscilloscop

e, 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 ASl’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 cperation requirements have been limited to analysis only for both the primary and auxiliary.
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28v dc #1 or #2

Primary /

ASI
Scope
- \
10 Amp Load
Associated
Return
Primary 28v dc
ASI
Scope
3
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:
VALIDATION TECHNIQUE:

(X) ELECTRICAL
(X) TEST

() PROTOCOL
(X) ANALYSIS

( ) PHYSICAL
( ) INSPECTION

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

At each primary AS

a. The28VDC#
Figure 17 (Prin

b. The28VDCH
Figure 17 (Prin

c. The combinatig

APPARATUS:

a. Voltmeter

b. Variable 10A ¢

c. 10A ammeter

d. Test cabling cd

e.

VALIDATION MET)
Verification by ana

Use the aircraft's
defined by MIL-ST

1 interface is capable of sourcing the maximum load current levels defingdby M
pary Interface Current Level).
[) intarfana ic nanahla Af griirmina tha mavimiim lnad ~nirrant lovalé /Aafinad by WM
L= 1 ILC ] AT 1O UUPC{UIC AR =L R ) ] IH LIS THITATTTIATTT QA Ul TS L S YA TDAT T T e Uy vl
pary Interface Current Level).

nof 28 V DC #1 and #2 interfaces can simultaneously source a total of 20 A co

Lirrent sink (2)
L)

nnecting the test equipment tothe ASI

Other ASI pecdliar test equipment, as required

HOD:
VSIS

[DP to verify that each primary 28 V DCP is capable of sourcing the maxim
D-1760; Figure 17 (Primary Interface Current Level).

Verification by test

|L-STD-1760,

_LThN_ 1780
SOy

ntinuously.

Um load current levels

a.

and between 28 V DC #2 and 28 V DC #2 return.

Place a current sink in series (set to max resistance) with an ammeter between 28 V DC #1 and 28 V DC #1 return

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.

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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Bv dc #1
Prima
A
AsSI LITTTT1
Voltmeter

NN
\\ 10 Amp

Associated Loads
Return

SAE

FIGURE DCP104
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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:
VALIDATION TECHNIQUE:

(X) ELECTRICAL
(X) TEST

( ) PROTOCOL
(X) ANALYSIS

( ) PHYSICAL
( ) INSPECTION

VALIDATION CRITERIA: The aircraft is considered to have passed if at each auxiliary ASI:

The 28 V DC inte
(Auxiliary Interface

APPARATUS:
b.
C.
d.
e.
VALIDATION MET
Verification by Ana

Use the aircraft's
defined by MIL-ST

Verification by test
a.

b.

30A current sin
30A ammeter

Test cabling cq

Other ASI pecliar test equipment, as required

Place the currg

Energize the a
the voltage is
interfaces.

[face is capable of sourcing the maximum load current levels defined by ML
Current Level).

nnecting the test equipment to the ASI

HOD:
VSIS:

[DP to verify that each auxiliary 28V DCP is capable of sourcing the maxim
D-1760, Figure 18 (Auxiliary Interface Current Level).

nt sink in series(set to max resistance) with an ammeter between 28V DC and

Lixiliary 28M-DC interface. Adjust the current sink in order to verify that current |
ithindthe normal operation limits of MIL-STD-704. Repeat steps a) and b) fo

-STD-1760, Figure 18

Um load current levels

P8V DC return.

bvels are achieved and
all other auxiliary ASI

NOTES:

1.

The initial high currents in excess of 30A shown in Figure 18 (Auxiliary Interface Current Level) of MIL-STD-1760 are
to be confirmed by analysis only.
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FIGURE DCP105
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METHOD: DCP1086

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 ( yPROTOCOL () PHYSICAL
VALIDATION TECHNIQUE: ()TEST (X) ANALYSIS ( ) INSPECTICN

VALIDATION CRITERIA: The aircraft is considered to have passed if the current through each 28V DCP connection at
each ASI does not exceed:

a. MIL-STD-1760| Figure 17 (Primary Interface Current Level) maximum overcurrent limits at each primary ASI

b. MIL-STD-1760} Figure 18 (Auxiliary Interface Current Level) maximum overcurrent limits-at eagh auxiliary ASI
APPARATUS: N/A
VALIDATION METHOD: Verify, using the aircraft's TDP, that each 28V DC interface at every ASl i controlled by a circuit
protection device that will trip before the maximum overcurrent levels of Figure 17 (Primary Interface Current Level) or
Figure 18 (Auxiliany Interface Current Level) are reached.

NOTES:

1. Limited to analysis only due to possible damage to ASI's.
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METHOD: DCP107
PARAMETER: Off-State Leakage Current
MIL-STD-1760C PARAGRAPH: 4.3,51.8.5

PURPOSE: This method verifies that the aircraft off-state leakage current through each primary or auxiliary 28V DC
interface at each AS| does not exceed limits of the standard.

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the off-state leakage current does not exceed:

a. 1.0 mAthrough 28V DC #1 or 28 V DC #2 at any primary ASI
b. 2.5 mA througth 28V DC at any auxiliary ASI

APPARATUS:

a. DV Multimeter
b. 2.2 ohmyvalid Ipad resistor

c. 0.7 ohm valid Ipad resistor

d. Test cabling cdnnecting the test equipment to the ASI
e. Other ASI peculiar test equipment, as required
VALIDATION METHOD: With power removed from the)AS|, place a 2.2 ohm resistor between 28V DC #1 and 28V DC
#1 return, and between 28V DC #2 and 28V DC #2return. Activate aircraft power (internal or external) but not selecting
power to the ASI. | Measure the voltage across.each resistor and determine the leakage current|flowing. Repeat for all

primary ASI's. Repeat for all auxiliary AS| withla 0.7 ohm load resistor.

NOTES: NVA
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\
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FIGURE DCP107
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METHOD: DCP108
PARAMETER: Voltage Stabilization Time
MIL-STD-1760C PARAGRAPH: 4.3,51.8.6

PURPOSE: This method verifies that the aircraft primary ASI 28V DC #1 and 28V DC #2 and auxiliary AS| 28V DC
voltage stabilization times are within the limits of MIL-STD-1760.

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

VALIDATION CRITERIA: The aircraft is considered to have passed if the voltage at the AS| reaches steady state levels
within 3.0 ms after power turn-on and power turn-off for each 28V DC interface at every ASI.

APPARATUS:

a. Storage Oscillgscope (with single shot capability).

o
-
-

c. 10A ammeter.
d. Variable 30A cprrent sink (if testing an auxiliary ASI)
e. 30A ammeter (If testing an auxiliary ASI).

f. 100k ohm resigtor.

g. Test cabling cqnnecting the test equipment to the ASL
h. Other ASI peclliar test equipment, as required.
VALIDATION METHOD: With power removed from the ASI, connect either 100k ohm resistors of the current sinks (set
to max resistance] in series with relevant ammeters between 28V DC and 28V DC return (Sep Notes). Prepare an
oscilloscope to measure the voltage acroSsithe load resistor. Initiate power to the interface and ad|ust the current sinks to
enable full load cufrent to flow. Measureithe time delay from power turn-on until a steady state level is reached. Remove
power from the intgrface. Measure the time delay from power turn-off until the steady state level is reached. See MIL-
STD-1760 Figure 12 (StabilizationTime) for definition of levels. Repeat for every ASI| (primary and auxiliary).

NOTES: The test gequenceshall be:

a. Primary AS|, 28V D&-#1, 10A load

b. Primary AS|, 28V DC #2, 10A load

c. Auxiliary ASI, 28V DC, 30A load

d. Primary AS|, 28V DC #1, 100k ohm load
e. Primary ASI, 28V DC #2, 100k ohm load

f.  Auxiliary ASI, 28V DC, 100k ohm load
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