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FOREWORD

1. This military standard is approved for use by all Departments and
Agencies of che Department of Defense. '

2. pBeneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should be addressed
to: Commander, Naval Sea Systems Command, ATTN: SEA 05G42, 2331 National Genter
Bldg. 3, Washingrton, DC 20362-5160 by using the self-addressed Standardlzation
Document Improvement Proposal (DD Form 1426) appearing at the end of this document

or ‘hv 1 latter.

e R

3. Testability addresses the extent to which a system or unit supports fault
detection and fault isolation in a confident, timely and cost-effective manner,
The incorporation of adequate testability, including built-in test (BIT), requires
early and systematic management attention to testability requirements, design and

measurenment.

4, This standard prescribes a systematic approach to establishing and
conducting a testability program. Included are:

(a)
(b)
(c)
S (d)
(&)

Testability program planning

Testability reviews

Diagnostic concepts and testability requiremencs
Inherent testability design and assessment

Test design and assessment.

5. This standard also prescribes the integration of these testabilicy
program requirements with design and engineering functions, and with other closely
velated, interdisciplinary program requirements, such as reliability, maintain-
ability and logistic suppeort.

6. Five appendices are included to augment the tasks of this standard:

Appendix A provides guidance in the selection and application of
testability program tasks and depicts the interface with other
engineering and logistics disciplines.

Appendix B describes the inherent testabilitv assessment which
provides a measure of testabilicy early in the design phase,

P g, s A e s PRy

Appendix C provides a 5LUbbd..L_Y of terms used in this standard.

Appendix D provides requirements for UUT compatibility with off-
line ATE (applicable to Ravy procurements only).

Appendix E defines the System Synthesis Model (8SM) input date
sheets as they relate cto the Consolidated Automated Support System

(CASS).
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1. SCOPE

1.1 Putpose. This standard prescribes a uniform approach to testability
program planning, establishment of diagnostic concepts and testabilicy (including
BIT) requirements, testability and test design and assessment, and requirements
for conducting testability program reviews.

1.2 Application. This standard is applicable to the development of all
types of components, eguipments, and systems for the Department of Defense.
Appropriate tasks of this standard are to be applied during the Conceptual phase,
Demonstration and Validation phases, Full-scale Development phase and Production
phase of the system acquisition process. '

1.3 Tailoring of tasks. Tasks described are intended to be tailored to the

parcticular needs of the system or equipment acquisition program. Application

guidance and rationale for selecting and tailoring tasks are included in appendxx
A and the associated Testability Analysis Handbook.

!

2. APPLICABLE DOCUMENTS

2.1 Government documants.

2.1.1 Specifications, standards, and handbooks, The following specifi-
cations, standaxds, and handbooks form a part of this document teo the extent
specified herein. Unless otherwise specified, the issues of these documents are
those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION
MILITARY .
MIL-H-46855 - Human Engineering Requirements for Military
Systems, Equipment and Facllicies.
STANDARDS
MILITARY .
MIL-STD-470 - Maintainability Program for Systems & Equipment,
MIL-STD-721 - Definitions of Terms for Reliability and

Maintainabilicy.
MIL-STD-785 - Reliability Program for Systems and Egquipment
Development and Production.
Definitions of Terms for Test, Measurement and
. Diagnostic Equipment.
MIL-STD-1388-1 - Logistic Support Analysis,
MIL-STD-1521 Technical Reviews and Audits for Systems,
Equipments, and Computer Software.

MIL-STD-1309

L]

_ (Unless otherwise indicated. copies of federal and military specifications,
standards, and handbooks are available from the Standardization Documents Qrder
Desk, Bldg. 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

!
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2.2 0rder of precedence. In the event of 3 conflict between the text of
this decument and the references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and

regulacions unless a specific exemption has been cbtained.

3. DEFINTTIONS

3.1 Dpefinirions. The definitions included in MIL-STD-130% and MIL-STD-721
shall apply. In addition, the definicions of appendix C are applicable.

3.2 Acronyms and abbreviations. The following acronmyms and abbreviations
listed in this military standard are defined as follows:

ATE - automatic test equipment
BIT - built-in test
BITE - built-in test equipment

CAD - computer-aided design

CDR - eritical .design review

CDRL - contract data réguirements listc

3 - configuration itém

CND - cannot duplicate

CE -. concept exploration

DID - data item description

D&V - demonstration and validation

ED/M - engineering development and manufacturing
EO - electro-optical

FMEA - failure modes and effects analysis

FMECA - failure modes and effects criticality analysis
FQR - formal qualification review

ID - interface device

I/0 - input or output

ILSMT - integrated logistic support management team
1SA - logistic support analysis

HSC¥ - mechanical systems condition monitoring
P/D .- production and deployment - -

PDR - - preliminary design review

RF - radio frequency

ROM - read only memory

N R €40t NOD OO Y ~KLiT0a Myl QO TR

SDR - system design review
T&E - test and evaluation

aa.
bb. TPS - test program set

cc. TRD - test requirements document

dd. UWUT - unit under test -

4. GENERAL REQUIREMENTS

4.1 Scope of testability program. This standard is intended to define and

facilitzte interdisciplinary efforts required to davelop testable sjystems and
pquipments. The testabilitv prograr scope includes:
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(a) Support of an intzgrated. diagnostic comcept, whereby all clements
associated with effective and efficient diagnostics are planned
for, and integrated into, a cohesive fielded capability which
satisfies weapon system mission and performance requirements.

‘b}  Support of, and integration with, maintainability design. inecluding

requirements for performance moniteoring and corrective maintenance

action at all levels of mzintenance,

(e) Support of integrated logistic support requirements, including the
suppott and test equipment elemént and other logistic elements.

(d) Support of, and integration with, design engineering requirements,
including the hierarchical development of testability designs from

the piece part to the system levels.

4.2 Testability program requirements. A testability program shall be

escablished which accomplishes the following general requirements:

(a) Development of a testability program plan.
(b) Establishment of sufficient, achievable, and affordable .diagnostie

concept and testability.built-in-and off-line test perfarmance
requirements,

(¢) Integration of testability into eguipments and systems during the

- design process in coordination with the maintainability design

process,

(d) Evaluation of the extent to which che design meets testabilicy
reguirements.

(e} Inclusion of testability in the program review process.

4.3 Applicacion of requirvements., Detailed testability requiremencs

described in this standard are to be selectively applied and are intended to be
tailored, to particular systems and equlpment acquisition programs. Appendix A
AR a Fn
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program tasks.

5, DETAILED REJQUIREMENTS

5,1 Task deseriotions. Individual task requlreme TS are provided for Lhe
establishment of a testability program for system and equipment acqu151c10n. The
tasks are categorized as follows: :

TASK SECTION 100. PROGRAM MONITORING AND CONTROL

Task L0l Testability Program Planning
Task 102 Testability Reviews

TASK SECTION 200. DESIGN AND ANALYSIS

Task 201 Diagnostic Concepts and Testability Requirements
Task 202 Inherent Testability Design and Analysis
Assessment
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Lesh, U2S1HD 4116 AdSReS50TIin

a2

L 4 I 1 ¥
LIASK £




Downloaded from https://www.everyspec.com

¥IL-8TD- 21634

Task integration. The individual task requirements provide for

5.2 u
integration with other specified enginee:ing and management tasks to preclude
duplication and, overlap, while ensuring timely cnnsxderatlon and accomplishment of
testability requirements.

6. NOTES
(This section contains information of a general or explanatory nature that

may be helpful, but is not mandatory.)

6.1 Intended use. This standard is intended to pruscribe a systcematie
approach to establishing and conducting a testability program for sysrtems and

equipments.

6.2 Issue of DODISS. When chis standaré is used iz acqgurisition, the

.

applicable issua of the DODISS must be cited in the solicitation (see 2.1.1).

6.3 D&ta requirements. The following Data Item bescriptions {DID's) must be
listed, as applicable, on the Contract Data Requirements List (DD Form 1423) when

this standard is applied on a contract, in order to obtain the data, except where
nh Farm 14973

(TS . 17 LTS - 1
DOD FAR Supplement 27.5475-1 exempts the reguirement for a DR Form 1423,

Reference Paragraph DID Number DID Ticle Suppested Taiioring
Task 101.1 DI-ATT5-81270 Testabillity program ---
: plan p
Task 102.1 DI-E-5423 Design review data Equivalent DID may be useo;
‘ package
Task 201.4.1 DI-ATTS-81271 Testabilicy require- ---
ments analysis
report
Task 202.4.2 DI-ATTS-81272  Ipherent testability ---
and- 202 4.4 . design and assess-
) Tent report
Task 203.4.3, DI-ATTS-81273 Test design and | ..
203.4.4, and assessment report
203.6.6
Appendix D DI-ATTS-81291 Compatibility ---
50.2.1 Problem Repoit
&ppendix D DT-ATTS-51232 UUT Input/Output ---
50.3 Descriprion

The above DID's were those cleared as of the date of this standard. The current
issue of Dol 5010.12-L, Acquisition Managemen: Systems and Data Requirements
Concrol List (AMSDL), must be researched to ensure that only current, cleared
DID's are cited on the DD Form 1423.

™~
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Subisct term {kev word) listins.

Diagnostics

Diagnostic requirements
Diagnostic testing
Ewmbedded test

External cest

Fault detection

Fault isolation

Test assessment

Test design

6.5 Changes from previous issue.

Marginal notations are not used in this

revision to identify changes with respect to the previous issue due to the

extensiveness of the changes.

Custodians:
Army - CR
Navy - SH
air Force - 17

Preparing accivity:
" Navy - SH
{Project ATTS-8904)
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TASK SECTION 100

PROGRAM MONITORING AND CONTROL
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THSK 10)
TESTABILITY PROCRAM PLANNIHNG
101.1 PURPOSE. To plan for a testability proeram which will idehtify and

integrate all cestability and test design manegement tasks required to zccomplish
program requirements. as specified in a testability program pian (see 6.3).

101.2 TASK DESCRIPTION.

101.2.1 Identify a single organizational element within the performing
activity which has overall responsibility and authority for implementation of the
testability program. Establish analyses and data interfaces among the organiza-
tional elements responsible for each of the elements of the diagnostic capabilicy.

101.2.2 Establish a procedure by which testability requirements are based on
mission needs and system performance requirements and dre traceable throughout the
design process and are integrated with other design requirements, and how these .
-requirements are disseminated to design personnel and subcontractors. Establish
contrels for ensuring that each subcontractor’s testability practices are
consistent with overall system or equipment requirements.

101.2.3 Identify testability design guides and analysis models and
procedures to be imposed upon the design process. Plan for the review, verifica-
tion, and utilization of testabilitv data submissions.

101.2.4 Describe the approach.to be used for establishing vertical ‘test
traceability to ensure compatibility of testing among all levels of testing,
including factory testing. The approach must address both the compatibility of

testing tolerances among levels and the compatibility of testing environments. -

101.2.4.1 Describe the approach to be used to identify high-risk diagnostic
technology applications and to provide procedures to lower cthese risks.

101,2.4.2 Describe the approach to be usad to ansure integration and
compatibility becween testability and other diagnostic elements (that is,
technical information, personnel, and training) and among all levels of main-

tenance.

101.2.4.3 Define the means for demonstrating and validating that the
diagnostic capability meets specified requirements, using maintainability
demonstrations, test program verification, and ocher demonstracion methods .

101.2.4.4 Define zn approach and methedology te ensure that as test and
évaluation of the system progresses, problems presented by new failure modes, test
voids, ambiguities. and test tolerance difficulties are vecognized and defined,
and solutions are traceable to diagnostic hardware and software. and manual

procedures updates.
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101,2.54.5 Define an appreach for the analysis of production and acceptance
test and evaluation results to determine how BIT hardware and software, ATE
hardware and software, and maintenance documentation performed as a means for
satisfying production testing, as well as meeting testability requirements.

101.2.4.6 Establish procedures to analyze maintenance actions for fielded
systems to determine if the diagnostic capability is performing within specified
requirements and take corrective measures. Define data collection requirements to
conduct these analyses. Data collection shall be integrated with similar data
collection procedures, such as those for reliability and maintainability and
logistic support analysis and shall be compatible with specified data systems in
use by the military user organizations.

i01.2.5 Develop a testability program plan vwhich describes how the tes-
tabilicy program will be conducted. The plan must also include the time phasing
of each task and relationships to other tasks. Diagnostic issues which relate to
reliability, maintainability, logistics, human engineering, safety, and training
shall also be addressed in those individual plans.

101.3 TASK INPUT.

101.3.1 Identifications of each task which is required to be performed as
part of the program.*

101.3.2 Identification of the time period over which each rask is to be
conducted.*

101.3.3 Identification of approval procedures for plan updates.*
101.3.4 Identification of deliverable data items.® -
101.3.5 Identification of items to be demonstrated.*

101.3.5.1 Identification of existing maintenance data collection systems in
use by the using command.¥*

101.4  TASK OUTPUT.

101.4.1 Testability program plan if specified as a stand-alone plan. When
required to be a part of another engineering or management plan, such as the
Systems Engineering Management Plan (SEMP), use the appropriate, specified DID.

* To be specified by the requiring authority.
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TASK 102

TESTABILITY REVIEWS

102.1 PURPOSE. To establish a requirement for the performing actlvzty to

1 avida £ 11 £F3 1 - H
(1) provide for all official review of testability design information in a timely

and controlled manner, and (2) conduct in-process testability design reviews at
specified dates to ensure that the program is proceeding in accordance with the
contract requirements and program plans (see 6.3).

102.2 TASK DESCRIPTION.

102.2.1 1Include the formal review and .assessment of the testability program
as an integral part of each system program review (such as system design review,
preliminary design review, critical design review, etc.) specified by che
contract, Reviews shall cover all pertlnent aspects of the tastability program

such as:

(a) Status and results of testability-related tasks.
{b) Documentation of task results.

(c) Testability-related requirements in specificarions.
(d) Testability design, cost, or schedule problems.

102.2.2 Conduct and document Cestability design reviews with performing
acf:ivit’y péfSOﬁ'ﬂél, subcontractors, and suppliers. Coordinate and conduct these
reviews in comjunction with reliability, maintainability, and logistic support
reviews whenever possible. Inform the requiring authority in advance of -each
review. Utilize MIL-5TD-1321 and program review crireria contained in
MIL-STD-470, MIL-STD-785, and MIL-SID-1388-1. Design reviews shall cover all

pertinent aspects of the design, such as the following:

{a) Review the impact of the selected diagnostic concept on readiness,
life cycle costs, manpower, and training.

(b) Review performance monitoring, .built-in test, off-line test and
maintenance aid performance reguirements and constralnts to ensure
that they are complete and consistent. :

(c) Review the rationale for the inherent testability criteria and ,
weighting factors selected.

{(d) Review the testability techniques employed by the de51gn groups.
Identify design guides or procedures used. Describe any tes-
tability analysis procedures or automated toels to be used,

(e) Review the extent to which testability criteria are being met.
Identify any technical limitations or cost consideratiens inhibic-
ing full implementation.

{f) Review adequacy of failure mode data as a basis for test design.-
Assess adequacy of testability/FMEA data interface.

(g) Review integration among BIT hardware, BIT software, and opera-
rional software efforts. Review BIT interface to operator and

muintenance personnel.
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{h) Review RIT faultc detection and faulc isclation measures co be used,
Identify wodels used and model assumptions. 1c_lg'_';|=lt\r any me whads

to be used for automatic test generatlon and test grading.

(i) Review BIT fault detection and fault isolation performance o
determine if BIT specifications are met. Review efforts to

| improve BIT performance through improved tests ox item redesign.
Assess adequacy of testability/maintainabilicy data interfaces.

(j} Review testability parameters to be Included in the maintainabilicy
demonstration., TIdentify procedures by which testability concerus
are included in demonstration plans and procedures.

{k) Reviéw compatibility of signal characteristics at test peints with
plannad test equipment. Assess adequacy of data interface between
testability and support and test equipment organizational ele-
ments.

(1} Review completeness and consistency of performance monitoring, BIT
and off-line test performance,

(m) Review approach and methodology to ensure that as ‘test and evalua-
tion of the system progresses, problems presented by new fallure
modes, test voids. ambiguities, and test tolerance difficulties
are recognized and defined and solutions are traceable to diagnos-

rie gofrware vl amital mra ceduras un Aar
C1lC S0ICwWare anGg manuas procegures yuuuaa.

(n) Review approaches to monitoring production testing and field
maintenance actions to determine fault detection and fault isola-
tion effectiveness. '

(o) Review plans for evaluating impact on the diagnostic capability for
engineering change proposals. \

102.3 TASK INPUT.

J 102.3.1 1Identification of amount of time to be devoted to the testability
program at each formal review and the level of technical detail to be provided.¥

. 102,3.2 TIdentification of level of participation desired by the requiring
authority in internal and subcontractor design reviews.* .

102.4 TASK DUTPUT.

102.4.1 Results of testability assessments as an integral part of system
program review documentation (see.102.2.1).

102.4.2 Results of testability design reviews, including action items
pending (see 102.2.2).

* To be specified by the requiring authority.
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TASK SECTION 200

DESIGN AND ANALYSIS

1
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TASE 0%

DTAGNOSTIC CONCEPTS AND TESTABILITY REQUIREMENTS

201.1 PURPOSE. To evaluate alternative dilagnostic concepts and (1)
recommend system test and testability requirements which best implement selected

" diagnostic concepts and (2) allocate those requirements to subsystems and items.

201.2 - TASK DESCRIPTION.

201.2 ive an

(a) Identifying those system mission and performance requirements which
directly require diagnostic functions (such as, safety, mission
critvical).

(b) Translacting those system mlssion and performance requirements into
d1agnost1c_needs which suppoert the mission scenario and system
*design and coniform te the system's operational consctraints,

201.2.2 Derive alternative diagnostic concepts which satisfy mission
requirements and provide a complete {100 percent) diagnostic capability at each
level of maintenance, Include for each level of maintenance varying degrees of
BIT, manual and automatic testing, techmical information delivery, personmel skill
levels, and training concepts, along with deferred, preventive, and scheduled
maintenance concepts. Considerations include: '

(a) Ildentification of standard, existing, or planned, or existipg and
planned diagnostic¢ resources (such as, family of testers, main-
tenance alds) that have potential benefits. Identify resource
limitations,

{b) Identification of diagnestic problems on similar systems which
should be aveided.

{¢) ldentification of technology advancements that can be exploited in
system development and diagnostic.element development which have
the potential for increasing diagnostic effectiveness, reduclng
diagnostic costs, or enhancing system availabilicty.

201.2.3 Evaluate alternative diagnostic capability concépts. Identify the

- selected diagnostic concept., The svaluatien shall include:

{(a)} A determination of the sensitivity of systém readiness parameters
to variations in rhe diagnostic mix and te variations In key
testability/diagnestic parameters.

(b} & determination of the sensitivity of life cycle costs to varia-
tions in the key testabilicy/diagnostic parswteters, mix, and
placement of diagnostic resources.

(¢) An estimation of the impact of alternative diagnostic concepts on
dizect maintenance man-hours per operating hour, job classifica-
tione, skill levels, cr other diagnostic measures, required at
edch level of maintenance.

12
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{2) An estimation of risk associated wich each concept,
201.2.4 Recommend system-level fault detection and isolation requirements
for inclusion in system specifications, including those requirements addressed in

paragraph 201.3.4.

201.2.5 &4llocate system-level testability requirements to configuration icem
specifications based on reliability, criticality considerations, technology risks,
and che potential efficiency and effectiveness of the diagnostic capability.
Allocarion shall address all diagnostic elements which constitute the diagnostic

capability (that is, test, technical informarion, and personnel).

201.2.6 Recommend off-line test fault detection and isolation requirements
for each item designated as a unit under test for inclusion in CI development

specifications.

Cy—

ASK INPUT.

201.3

.

201.3.1 Mission and performance Tequireménts and operacioﬁal constraints
from weapon system statement of need and MIL-STD-1388-1. task 201, (Needed for

201.2.1)

201.3.2 Supportability analysis data in accordance wich MIL-STD-1388-1 (201
through 204 and 301 and 302) or other method approved by the requiring authority.
{Needed for 201.2.2)

201,3.3 Reliability allocation from task 202 of MIL-STD-7853., (Needed for
201.2.3)

201.3.4 Specific numeric diagnostic and testability requirements not subject
to requirements trade-offs.* (Needed for 201.2.1, 201.2.4, and 201:2.5)

201,3.5 Human engineering analysis and requirements, such as from
MIL-H-46855. (Needed for 201.2.2, 201.2.3, and 201.2.5)

) 13 ey 3

201.4 TASK GUTPUT.

201.4.1 Description of selected diagnostic capability tradeoff methodology.
evaluation criteria, models used, and analysis results (see 201.2.3 and 6.3).

201.4.2 Recommended diagnostic and testability monitoring requirements for
- system specification (see 201.2.4 and 201.2.5).

201.4.3 Recommended diagnostic and testability requirements for each
configuration item specification (see 201.2.6). :

* Ta be specified by the requiring authority.

[y

13
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TASK 202

INHERENT TESTA

202.1 PURPOSE. To incorporate rtestability design practices into the design
of a system or equipment early in the design phase and to assess the extent to
which testability is incerporated.

202.2 TASK DESCRIPTION.

202.2.1 Institute testazbility design concepts as an integral part of the
system or equipment design process. : .

202.2.2 Incorporate appropriate testability design concepts into the
preliminary design for each item. Provide inputs to system engineering on the:
impact of system architecture alternatives on inherent diagnostic capabilicty.
Recommend diagnostic architecrure considerations, such as testability bus,
system-level BIT, onboard diagnostic data collection, and sensor locations.

202.2.3 Select testability design criteria from appendix B to be implemented
in the design. Tailor criteria and add new criteria for the speci
Include criteria for UUT compatibility with off-line ATE.

202.2.4 Analyze and evaluate the selected testability concepts of the systenm. ./
or equipment design in a qualitative manner to ensure that the design will supportf 4
the required level of testing. Conduct an analysis of the inherent (intrinsie) ~

testability of the design. The analysis identifies the presence or absence of N

hardware features which facilitate testing and identifies problem areas. The
method of appendix B shall be applied to each item identified for inherent
testability assessmeut by the requiring authority. Methods, such as dependency
modeling analysis of the design, can be utilized to optimize test point placement
and partitioning strategies. )

202.2.5 Modify the design, until the inherent testability equals or exceeds
the chreshold value. If achieving the threshold is not possible or cost effec-
tive, but fault detection and fault isclation reguirements can be met, supporting
data shall be prepared.

202.3 TASK INPUT.

202.3.1 System or equipment design data.

202.3.2 ldentification of items to be included in inherent testabilicy
analysis (see appendix B).*

202.3.3 For each item included, the inherent testability threshold value to
be achieved.* Guidance for establishing a threshold value is given in appendix B,

50,2.4.1.

3
I~
l
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202.4 TaSK QUTPUT.

202.4.1 Testability features integrated into system or eguipment design (see
202.2,1, 202.2.2, and 202.2.4).

202.4,2 Descriprion of testability design tradeofis and testability features
seleczed for implementation {see 202.2.2, 202.2.4, and 6.3).

202.4.3 For each ivem included, assignment of a weighting factor and scoring
mechod for each testability criterion (see appendix B and 202.2.3).

202.4.4 Inherent testability assessment (see 202.2.3 and 6.3).

%* To be specified by the requiring authority.
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TASK 203

TEST DESIGN AND ASSESSMENT

203.1 PURPOSE. To design the embedded and external test capability for a
system or equipment which will satisfy testabllity performance requirements; to
assess the level of test effectiveness which will be achieved for a system or
equipment design; and to ensure effective integration and compatibilicy of this
test capability with other diagnostic elements. a

203.2 TASK _DESCRIPTION.

203.2.1 Incorporate testability, lncludlng bujilt-igd test, into the detailed
design for each 1tem .

203.2.2 Identify and define .the methodology to be used for predicting fault
detection and fault isolation-performance levels at the system.test level and the

item test level.

203.2.3 Analyze the prime system design to ensure that all system-level
functions are exercised by testing (such as, BIT, performance monitoring) to the
extent specified, and that the testing function has been effectively integrated
with other system-level diagnostic rescurces (such as, maintenance aids, techniecal
publications). Ensure that performance monitoring functions and display formats
provide the operator with appropriate information. Particular attention should be
given to the separation of hardware faults from software problems. '

203.2.4 Develop system-level BIT hardware and software, integrating the
built-in test capabilities of each subsystem/item.

203.2.5 Predict the level of BIT fault detection for the overall system
based on the BIT detection predictions, weighted by failure rate, of the
individual items, including Government-furnished equipment (GFE). Predict the
level of fault 1solat10n for the overall system prov1ded by system-level test

203.2.6  Conduct an analysis of the test effectlveness of shop tests for each
€1 and for each physical partition of the CI designated at a.UUT. Item builc-in
test and external ATE tests shall be included in this analyszs . Ensure  that the
testing function has been effectlvely integrated with other shop diagnostic
resources (such 'as, technical publication, management information systems).

203.2.7 For both system-level and shop-level analyses:

(a) Identify the failures of each component and the failures between
components which correspond to the specific failure modes for each
item to be tested. These fallures represent the predicted failure
population and are the basis for test derivation (BIT and off-line
zest) and test effectiveness evaluation. Maximum use shall be

16
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made of a failure modes and e cts &'I“'l'y’SiS \AKLER ) ITOM 148K 4U5
of MIL-5TD-470, if a FMEA is required. The FMEA requirements may

have to be modified or supplemented to provide the level of derail
needed.

(b) Model components and interconnections for each item so that the
predicted failure population may be accurately modeled. The
performing activity shall develop or select models which are
optimum, considering accuracy required, cost of test generation
and simulation, standardization, and commonality. Analyze and
evaluate UUT compatibilicy with off-line ATE. {(Appendix D pro-
vides requirements for off-line ATE compatibility).

(¢} Analyze and evaluate the effectiveness of plamned testing based on
the predicted failure population, The analysis shall give partic-
ular emphasis to fault detection and fault isolation for critical
and high fajlure rate items and interconnections. The test
effectiveness data shall be used to guide redesign of equipment
and test programs, as requlred and to assist in the prediction of

: . spares requlrements.
(d) Prepare justification for any classes of faults which are poorly

Tmtmaad 38 o +h Aavral
isclated, when using the develeped test stimulil, and submit to the

requiring authority for review. Prepare additional or alternative
diagnostic approaches. Identify hard-to-test-faults to the LSA

process.

203.2.8 Iterate the design of the item built-in tesc until each predicted
test effectiveness value equals or exceeds the specified value.

203.2.9 1Iterate the design of the item external test until each predicted
test effectiveness value equals or exceeds the specified value.

203.2.10 Assemble cost data associated with BIT and design for testability
on a per unit basis (such as, additional hardware, increased modularity, and
additional connector pins). Extract and summarize cost data associated with the
implementation of the testability program, test generation efforts, and-production
test. Provide test effectiveness predictions as inputs to maintainability and
logistic tasks.

Implement procedures for vertical test traceability td ensure com-

203.2.11
atibility of resting among all levels of testing, including factory testing.
These ‘procedures shall address both the compatibility of testing tolerances among

levels and the compacibility of testing environments.

203.3 TASX INPUT.

203.3.1 Identification of items to be included in test effectiveness

- prediccions. ¥

203.3.2 System or item design data.

203.3.3 BIT and external test requirements.

'-l
-
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203.3.4 Identification of failure modes and failure rates for zach fcem from.
rask 204 of MIL-3TD-470. : ' {

203.3.5 Test effectiveness dara for GFE.*

203.3.6 Corrective action recommendations from the maintainability demonst-
rasion.

203.4 TASK OUTPUT.

203.4.1 Built-in test features integrated into the system or item design
which meet testability and maintainability requirements. (203.2.1, 203.2.4,
203.2.5)

203.4.2 Description of methodologies, models, and tools to be used in item
and system test effectiveness predictions (see 203.2.1)}.

203.4.3 Description of built-in test and teétability features for each itenm
designed as a UUT, in appropriate test reguirements document (see 203.2.1).

203.4.4 Test effectiveness prediction for each item: data provided in
support of task 205 of MIL-STD-470 and task 401 of MIL-STD-1388-1 (see 203.2.5,

203.2.6, and 6.3).

203.4.5 System test effectiveness prediction from information provided in
support of task 205 of MIL-STD-470 (see 203.2.4, 203.2.7 and 6.3). . (

203.4.6 Description of vertical test traceability and design integrarien
{see 203.2.11 and 6.3).

* To be specified by the requiring authority.,
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TESTABILITY PROGRAM GUIDANCE

10. SCOPE

10.1 Purpose. This appendix provides rationale and guidance for the
selection and tailoring of tasks to define a testability program which meets
established program objectives. No contractual requirements are contained in chis
appendix. This appendix is not a mandatory part of the standard. The information
contained herein is intended for guidance only. ’

20. APPLICABLE DOCUMENTS

20.1 Government documents.

20.1.1 Specifications and standards. The following specifications,
standards, and handbooks form a part of this document to the extent specified
herein. Unless otherwise specified, the issues of these documents are those
listed in the issue of the Department of Defense Index ¢f Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation.

SPECIFICATION
MILITARY .
MIL-H-46855 - Human Engineering Requirements for Milicary
Systems, Equipment and Facilities
STANDARD
MILITARY
. MIL-STD-882 © - System Safety Program Requirements

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Standardization Documents Order
Desk,.Bldg. 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

20.1.2 Other Government documents, drawings, and publications. The fol-

lowing other Government documents, drawings, and publications form a part of this
document to the extent specified herein. Unless otherwise specified, rhe issues
are those cited in the solicication.

NAVMATP 9405 Joint Service Built-In Test Design Guide.

naprad 372 1
AN WTL J "~ L

AFLCP 800-39
AFSCP 800-39
NAVMC 2721, 19 March 1981

21
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TECHNICAL REPORTS

’

" Rome Air Develcpment Center Testability/Dlagnoqtlc Design
September 1990 Encyclopedia
RADC-TR-90-239 '
Rome aAir - - " BIT/External Testing Figures of
Development Center ' Merit and Demonstration Techniques

December 1979
RADG-TR-79-309

30. DEFINITIONS

in 1 Na
o L Ny 1)

F b s
and appendix C shall apply.

n
ot
i
{1
14
th

nirs -
init s .

40." GENERAL APPLICATION GUIDANCE

40.1 Task selection criteria. The selection of tasks which c¢an materially
aid the attainment of testability requirements is a difficult problem for both
Govermnment and industry organizations faced with severe funding and schedule
constraints, This appendix provides guidance for the selection of tasks based
upon identified program needs. Once appropriate testability program tasks have
been selected, each task shall be tailored in terms of timing, comprehenszveness
and end products to meet the overall program requirements. .

MIL-STD-2165 is a programmatic standard which defines the task requirements
for conducting a testability program within a system or equipment development
program. MIL-STD-2165 is comprised of a series of tasks which may be selectively
applied, for the specific system being developed and the phase of development.

The tasks include program administration and control tasks and design and analysis
tasks. Each task has a number of subtasks. These subtasks are the key to the
tailoring of the testability program. Subtasks may be called out in statements of

. work. This defines the work to be aCCompllshed W1th1n the testability program.

40.2 System testability program (see figure 1), For major systems, the
testability tasks for each program phase are summarized in table I and listed
below. ' '

(a) Concept exploration phase.

Develop testability program plan (see task 101).
{2) Establish system-level fault detection and isolation require-
ments (see task 201).
(3) Conduct testability reviews, as part of system requirements
review (see task 102).




L —

(b)

(e)

(&)
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Demonstration and validation phase.

‘1Y
(2
13
(4)

Deve:op testability program plan (see task 1C1).

Allocate diagnostic requirements (see task 201).

impose testability design discipline (see task 202).

Conduct testability reviews 25 part of system design reviews
(see task 102). '

Full-scale development phase.

(1)
(2)

T (3)

£4)

Develop testability program plan (see task 10l).

Incorporate testability features into full-scale development
items and evaluate -effectiveness (see task 202 and 203).

Conduct testability reviews as part of preliminary and criti-
cal design reviews (see_task 102).

Ensure compatibility of d;qgnostic elemenqs‘(see'tdsk 203).

Production and Deployment Phase

(1)

(2)

Collect data on achieved testability effectiveness.
Take corrective action.
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PROGRAM PHASE
TASK - CE D&V ED/M P/D
101 Testability program planning G G G N/A
102 Testability reviews G G G ]
201 Diagnestic concepts and
testability requirements G G G N/A
202 Inherent testability deSLgn .
and assessment ‘N/A S G s
203, Testability detail design '
and analysis assessment R/A S LB S
N/A - Not applicable ' CE - Concept exploration
G -_Generally applicable , D&V - Demonstration and
S - Electively applicable , validation
to high-risk items during ED/M - Engineering development
D&V, or to design changes and manufacturing
during P/D P/D - Production/Deploymnent

40.3 Item testability program (see figure 2). For all items, whether

developed as a subsystem under a system acquisition program or developed under an
equipment acquisition program, the testability tasks are listed below:

{a) Preliminary design.
o &~

(1) Develop testability program plan, if a plan was not developed
as part of a system acquisition program (see task 101).

(2) Incorporate testabilicy features into preliminary design (see
task 202).

(3) Develop inherent testability checklist for each item (see task
202).

(4) Conduct testability review as part of prellmlnary design
review (see task 102).

(b) Detail design.

(1) Predict inherent testability for each item (see task 202).
(2) Incorporate testability features into detail design (see task
203).

(3) Predict test effectiveness for each item (see task 203).
(4) Conduct testability review as part of the critical design
review {see task 102).




8¢

(ENTER FROM FIGURE 1 or 3)

202.2.2 LNCOF{F’ORATE 'B%g]‘AB!LIT Y INTO

201.2.3 SELECT TESTABILITY CRITERIA

202.2, 4PﬂEFIlFH-i I?HERENT TESTABILITY

102.2,2 ASSESS OESIGN AT IN-PROCESS.
REVIEWS

Downloaded from https://www.everyspec.com

102,25 MODIFY DESIGN TO MEET
INHERENT TESTABILITY CRITERIA

l

1002.4.3 DOCUMI"NTS TESTABII‘ 1TY TRADE-

LEADING TO DESIGN E

102 4.4DOWMFNT INHERENT TESTABIL-
ITY CHECKLIST

—

203.2 1 INCORPORATE BIT INTO
DETAILED DESIGN

3

202.3.9 COMPLETE INHERENT TESTABIL-
ITY ASSESSMENT .

[ ]

203,2.2 IDENTIFY FO/F1 PREDICTION
METHOD
203,2.6 ANALYZE SHOP-LEVEL
tij‘l-:srr COVERRGE

X

203.2,4 DEVELOP SYSTEM-LEVEL. BIT
HARDWAR AND SOFTWARE
203.2.5PREDICY BIT EFFECTIVENESS

|

i02,2.2 ASSESS DESIGN AT IN-PROCESS |
REVIEWS

203.2, GM%_)EmY \Eshégémm&ﬁé TEST

203.4. 2?10_CUMFAI¥'IJ' aLy AND TESTABRT I.Eﬁl'ml*

102.1.1 REVIEW TESTABILITY PROGRAM
DUuRING POR °

FIGURE 2.

UNDER TEST LIUT

LSAR
REPARATION

TRD
[ "BREPARATION

}

I 101.2.4. [DENTIFYT TABILIY
_|101.2.4.3 N"Smg'f

1Q'ErEM MAm‘smlemu BT & oémo

102.2, lgmﬁw TESTAE&LEB];

t

(RETURN TO FIGURE lor 3)

Item testabiliecy design detailed flow dia

V XI(Nddav
¥6917-01lS-11IR



Downloaded from https://www.everyspec.com

MIZ.STD-21E2A
AFPENDIX A

40.64 Criteria for imposing a testability program during the D&V phase.

During D&V phase, & formal testability program should be applied to the system
{ntegration effort and, in addition, shall be selectively applied to those
subsystems which present a high risk in testing. The high risk aspect of test
design may be a result of:

(a) A criticality of function to be tested,

.{b) Difficulty of achieving desired test quality at an affordable cost,

(c) Difficulty of defining appropriate testability measures or demon-
strations for technology being tested,

(d) Large impact on maintainability if expected test quality, automa-
tion throughput, and other .requirements, are not achieved, or

(e) gh probabillty that imodifications to the subsystem during ED/M

40.5 Eguipment testébilitg program (see figure 3). For the acquisition of

less-than- maJor systems or 1nd1v1dual equipments, the testability tasks are listed
below,

(a) Escablish system or equipment testability requirements. (Performed
by requiring authority using the process defined in task 201.)

(b) Develop testability program plan (see task 101).

(c)

Incorporate testabhility features into items and evaluate effecrive-

AT R pwas Bl WO LRVALLRF LS LEs TS e

ness (see 40.3).
(d) Colleer data on achieved testabllity effectivenesss (performed by
requiring authority using figure 1, sheet 3 as guidance}:

40.6 Iterations. Certain tasks contained in this standard are highly itera-
tive in nature and recur at various times during the acquisition cycle, proceeding
to lower levels of hardware indenture and greater detail in the classical systems
engineering manner.

50. DETATLED APPLICATION GUIDANCE

This section provides depailed guidance for conducting each testability task.

50,1 Task 101, testabilitv program plannineg,

50.1.1 Scope. The testability program plan is the basic tool for establish-
ing and executing an effective testability program. The testability program plan
should document what testability tasks are to be accomplished, how each task will
be accomplished, when they will be accomplished, and how the results of the task
will be used. The testability program plan may be a stand-alone document, but
preferably should be included as part of the systems engineering management plan
(SEMP), if one is required. Plans assist the requiring authority in evaluating
the prospective performing activities approach to, and understanding of, the tes-
tabilicy cask requirements and the organizational structure for performing
testabilizy tasks. The testabilicy program plan should be closely coordinated

wits the mainzainabilizy prograam plan and cthe LSa plan.

24
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50.1.2 Submission of the plarn. When requiring a testability program plan,
the requiring authority should allow the performing activity to propose specifi-
cally tailored tasks with supporting rationale to show overall program benefits,
The testability program plan should be a dynamic document that reflects current
| program status and planned actions. Accordingly, procedures shall be established

for updates and approval of updates by the requiring authority when conditions
_warrant. Program schedule changes, test results, or testability task results may
dictate a change in the testabllity program plan, in oxrder for it to be used
effectively as a management document.

50.1.3 Plan phases. The testability program plan is prepared or revised
. during each of the acquisition phases. During the concept exploration phase, the
plan shall deseribe the methodology to be used in establishing the diagnostic
Cﬁﬁéé‘pu and .‘:ybu:ul-ucvel. uJ.asuu::u...n.t- needs. uu;lu5 the demonstration and vallds-

‘ tion phase, the plan should sddress how these diagnostic needs will be translated
into testability requirements and, subsequently allocated down to subsystem and
configuration item levels. In addition, the plan shall describe testability
activities which will take place during the later acquisition phases. This
includes methods for establishing procedures which will ensure compatibility and
integration of all diagnostic elements and means for demenstrating, testing, and
evaluating the performance of the diagnostic capability. TFinally, the plan should
describe a methed for identifying and tracking testability-related problems during
the latter stages of full-scale development and system production/ deployment., 1In

‘ all cases, sufficient data shall be furnished to the Government to permit a
meaningful evaluation of testing and testability alternatives. The testabilicy

program plan should indicate how the flow of information is to be accomplished

through informal customer reviews, through CPRL data submissions, and through
testability reviews.

50.1.4 QOrganizational interfaces. In order to establish and maintain an

effective testability program, 'the testabllity manager shall form a close liaison
with all design disciplines, including BIT software design. In satisfylng system .
support requirements, the prime system design shall be-treated as one of the

‘ elements which may be traded off through the supportability analysis process. As

| a result, the testability manager shall be prepared to work aggressively with

| design engineers rto ensure a _proper balance between performance, cost, and
supportability. It is not efficient nor effective for the testability manager to
assume the role of post-design critic and risk large cost and schedule impacts.
The testability influence must be apparent from the initiation of the design

effort, through design guidelines, training programs, and objective measures.

50.1.5 Testability effectiveness tracking. A testability program cannot be
totally effective unless provisions are made for the systematic tracing and
evaluation of testability effectiveness beyond the system development phase. The

objective is to plan for the evaluation of the impact of actual operational

maintenance enviromments on \.hc nb;ll\.:f Gf p;"d“\.ug.uu sqﬂlpm%..t to b‘“ *aﬂ""“‘ The

effectiveness of testability design techniques for intermediate or depot 1eve1
maintenance tasks is monitored and analyzed as part of this evaluation. Much of
the actual collection and analysis of data and resulting corrective actions may

. 31
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" occur beyond the end of the contract under which the testability program is

imposed and may be accomplished by personnel other than those of the performing
activity. 5till, it is essential that the planning for this task be initiated

2arly in the program,

plem tio 1
time for identification of problems and cnrrectlve action to reach specified
performance levels. This "maturing” process applies equally to BIT and off-line
test. This is especially true in setting test tolerances for BIT and off-line
test used to test analog parameters. The setting of test tolerances to achieve an
optimum balance between failure detection and false alarms usually requires the
logging of considerable test time. It should be emphasized, however, that the

" necessity for "fine-tuning® a test system during production and deployment in no

way diminishes the requirement to provide a "best possible design®" during the
full-scale development phase. One way of acceleratzng the test maturation process

.is te utilize planned fleld or .depot- testers for portions of the acceptance test.

BIT test hardware and softwaré shiould be’ exercised for those failures discovered
and the BIT effectiveness documented and assessed.

n L e A —d e

50.2,1 ‘Type of review. This task is directed toward two types of review:
(1) formal system program reviews (see subtask 102.2.1) and (2) review of design
information within the performing activity from a testability standpoint (see
subtask 102.2.2). The second type provides testability specialists with the
autherity to manage design tradeoffs, For most developers, this type of review is
a normal operating practice. Procedures for this type of review would be included
in the testability program plan. .

50.2.1.1 Program reviews. System program reviews, such as the preliminary
design review and the critical design review, are important management and
technical tools of the requiring guthority. They should be specified in state-
ments of work to ensure adequate stafflng and funding and are held during an
acquisition program to evaluate overall program process,. eaﬁ§1§LEﬁﬁy.'auu
technical adequacy. An overall testability program status should be am integral
part of these reviews, whether conducted W1th_subcont;actors or wich the requiring,

authority.

50.2.1.2 Testability design reviews. Testabilify,design reviews are
necessary to assess the progress of testability design in greater technical detail
and at a greater frequency than is provided by system program reviews. The

"reviews shall ensure that the various organizational elements within the perform-

p : Lo s <
ing sctivity which impact, or are impacted by, testability are represented and

have an appropriate degree of authority in making decisions. The results of the
performing activity’s intermal and subcontractor system reviews shall be document-
ed and made available to the requiring authority on request. These reviews shall
he coordinated, whenever possible, with maintainability, ILSMT, and program
management reviews,
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50.2.2 Addicional data review. In addition to formal reviews, useful
information can often be gained from performing activity data which is not
subm{itted formally, but which can be made available through an accession listr. A
data item for this list shall be included in the CDRL. This list is a compilation

of documents and nnrq whnich rhe a anhnf‘rv can order. or vhich can be

reviewed at the performing activ

L e

quirin
ty’'s facility.

r
it

50.3 Task 203, diagnostic concept and testability reguirements.

The purpose of task 201 is to evaluate alternmative diagnostic concepts and
recommend test and testability requirements which best implement this diagnostic
concept and allocate these requirements to subsystems and items.

Task 201 is implemented in thé early phases of system development (concept ’
exploration and demonstration and validation phases), while the operational
support requ1rements of -the system are being firmed-up, traded-off, analyzed,” and

. optimized in relation to each other. -Testability considerations and impacts ‘are

an integral part of this analysis process. The impact of various testability
alternatives on mission capability, performance parameters, support costs, and
effectiveness shall bhe evaluated, Testability performance parameters {(fault
detection and isolation levels) and the diagnostic resource mix shall be evaluared
with respect to overall system goals. A diagnostic concept is developed for the
system, which considers an embedded as opposed to an external diagnostic capabili-
ty and the resources required at all levels of maintenance. The impact of various
diagnostic concepts are evaluated in terms of the impact on manpower and personnel
requirements, and life cycle.costs. The results, or output, of task 201 are
testability requirements suitable for inclusion in system and configuration item
specifications. Based on these specified requirements, the design effort

incorporates testability features to meet these requirements (see tasks 202 and
203).

Task 201 addresses the establishment of quantitative requirements for all
diagnostic elements (that is, testing, technical information, personnel, and-
training) which constiture the entire diagnostic capability. Thus analysis and
tradeoffs can take into account all factoers which affect fault detectvion and
isolation capabilities. In sope instances, this analysis and tradeoff may be -
performed under the LSA or maintainability programs. If so, task 201 can be
tailored to address only the embedded and external test functions.

-

50.4 Task 202, inherent testability design and agsessment.

e

Task 20Z has two primary thrusts. The first is to T
mainstream of the early design effort. The second is the assessment of testabi
ty features incorporated into the design. The approach to accomplishing this
assessment is key to the overall testability program. The assessment uses the
inherent testability assessment contained in appendix B. The inherent testabhility
zssessment provides visibility to testability design issues. identifies the
asresence or absence of hardware design features which suppoxt (or inhibic.

o PR 3 B Dot m
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testing, and identifies general problem areas. The inherent testability assess-
ment sexrves as feedback on the testability of the design to the contractor and
Government at a point in time when the design can be changed relatively easily,

50.5 Task 203, test desipgn and assessment.

The purpose of task 203 is to incorporate test features into the design that
will satisfy testability performance requirements and predict, through analysis,
the level of test effectiveness which will be achieved. The key distinction
between tasks 202 and 203 is that the result of task 202 is an inherently testable
hardware design. The results of task 203 are fault detection and isolation
performance levels that achieve the specified requirements. The types of measures
applied to the detail design are also different. The prediction of test effec-
tiveness 1s based on the application of a test sequence to the design (whether BIT
or off-equipment test program). The inherent testability assessment is based '
solely on the design of the system/itém, not on the application of test sequences
on the design. Inherent testability assessment is oriented more toward testabili.
ty design practices such as partitioning, controllability, and observability.

Two reference documents provide guidance on performing effort under Task 203.
The first is the Joint Service Built-In Test Design Guide, which provides guidance
for tramslating BIT design requirements into integral features of equipment
design. The second document is the BIT/External Testing Figures of Merit and
Demonstration Techniques, which identifies these figures of merit and various
analysis and demonstration techniques that apply to each figure of merit.

Vertical test traceability and the design integration of all diagnostic
elements is key to ensuring compatibility of testing and diagnostic functions at,
and among, all levels of maintenance. Specific-guidance on the accomplishment of
this compatibility design is contained in Rome Air Development Center's publica-
tion "Testability/Diagnostic Design Encyclopedia, Appendix D".

Task 203 is generally applicable only in the full-scale development phase
because of the detailed design nature of the task.

50.6 Interfaces with logistic support and engineering disciplines.

By design, MIL-STD-2165 tasks are.formulated to interface closely with the
LSA process and the other engineering disciplines. 1t is extremely important that
the relationship between other disciplines and testability are clearly understood
because inputs and outputs flow back and forth. Breakdowns in this information
flow can have serious effects such as diverging requirements and duplication of
effort. Therefore, a series of tables and diagrams follows to promote understand-
ing and help in tailoring tasks for inclusion in contractual documents.

Figure 4 shows the interfaces between MIL-STD-2165, task 201, diagnostic

concept and testability requirements. and the L5A (HIL-STD—IBBB-I) process,
‘Inputs to and outputs from task 201 are described in ctable iI.
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Figure 5 -depicts the information fiow berween tesk 201 and the following
engineering disciplines.

i e YL TR NEE I I S

Reliability Program f
and Production.
MIL~STD-470 - Maintainability Program for Systems and Equipment.
MIL-H-46855 - Human Engineering Requirements for Military Systems,
| Equipment and Facilities.
MIL-STD-8§82 - System Safety Program Requirements.

- Falasdel b s N ag
LL-31U-/8D

L}

¥

Tables III and IV describe the inputs to and outputs from tasks 201, 202, and
203 ro these engineering disciplines.
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TABLF If. LSA fnterfnce (task 201 diagnostic concept and teatsbility reguirementn).
HIL-S10-1385-1 TASK NUMBERS
[HPUT TO AKD QUTPUT FROM TASK 201, MIL-STD-2165
20 202 203 204 - 205 301 e 303 L0 402
P
TASK HUMBERS TRPUT INPUT EHPYY INPUT INPUT OUTPUL INPUT | INPUY INPUT ourput 1kpUt INPUT
201,21 SUPPORTAB(L -
OERIVE SYSTEM-LEVEL [ITY FACTORS
DIAGNDSTIC NEEDS RELATING 0
’ INYENOED USE
2n.2.2 "\ con- BASELINE {PRIME SYSTEMIQUANTITATIVE OPERATION | SYSTEM
DERIVE ALTERNATIVE STRAINTS |COMPARESON]|TECHNOLOGY {SUPPORTABIL- AND SUPPORTY
DIAGNOSTIC CONCEPTS BASED OW |SYSYEW 10 BE ITY VALUES L SUPPORT | CONLEPT .
EXISTING |DATA APPLIED {DESIGN GOALS FUNCTIONS}302.2.1
LoGisIic .
RESOURCES
201.2.3 EVALUATION *
EVALUATE ALTERNATIVL OF DIAGNOS-
DIAGHOSTIC CONCEPIS - TIC COKCEPT
ALTEPNAYIVE
303.2.8
W SYSTEN-  [SUPPORT |LOVER  |ESTABLISH
ESTABLISH SYSTEM- LEVEL FUNCTIONSJLEVEL | SUPPORTABYL.-
LEVEL FO/F§ REQUIRE- DIAGNOSTIC|301,2.4 SUPPORY|ITY REQUIRE-
HENTS REQUIRE- PLAN  [MENTS
KERTS 302.2.3
201.2.5 ARALYSLS Qr
ALLOCATE TESTABILITY/ MATHIENANCE i
OTAGNOSTIC REDUIGE- TASKS i
HEKTS . ‘
201.2.6 ) ASSESS. OF
ESTABLISH OFF-LINE POTEMTIAL
FOJF] REQUIRERENTS FIELD
FOR WUTs PROBLENS

V {IQNEddY

¥691Z-ALE 1IN



6t

TABLE 111,

Downloaded from https://www.everyspec.com

Neintainabitity and safety interface.

WIL-5TD-470 TASKS

HIL-STD-882 : TASKS

THPUTS TO AND OUTPUTS FROM MIL-STD-2165 TASKS 201, 202, 203

201

‘202

203

204

205 -

201

202

TASK NUMBERS

INPUT
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INPUT

OUTPUT

iNpur

weuT | ouveur

IHPUT

5.1 H31

INPUT
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DERIVE SYSTEM-LEVEL
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TORING
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MDDEL FOR
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.
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'TABLE 1V. Reliability and human engineering interface,

HIL-STD-785 - TASK NUMBERS

HIL-H-456855 - PARAGRAPH HUMBERS

INPUTS YO AND OQUTPUTS FROM MIL-SYD-2165, TASK 201
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INHERENT TESTABILITY ASSESSMENT

10. SCOPE

10.1 Purpose. This appendix provides requirements for the dssessment of the
inherent testahility of & system or equipment design. This appendix is a
mandatory part of the standard. The information contained herein is intended for

compliance.

10.2 Application. Appendix B shall be ‘considered as forming a part of the
standard.

20. APPLICABLE DOCUMENTS

This 'section is ﬁot‘;ppli;éble to this "appendix.
30. DEFINITIONS

This section is_not_applicable to this appendix.

40. GENERAL REQUIREMENTS

40.1 General requirements. Conduct an analysis of the inherent (intrinsic)
testability of the design. The analysis identifies the presence .or absenée of
hardware features which support testing and identifies problem areas. The method
of this appendix shall be applied to each item identified for inherent testability
assessmpent by the requiring authority. Any testability criteria designated as
mandatory by the requiring authority, and therefore not subject to design
tradeoffs, shall be assessed separately from this procedure. In addiction. if
analysis of specific testability areas is desired or required separately, then the
use of more than one figure of merit will be necessary,

50. . DETAILED REQUIREMENTS

50.1 Qverview. Assessment of the inherent testﬁbility of a sfstem or
- equipment design shall be conducted using the inherent testability checklist,
table IV, of this document. This assessment shall be conducted as follows:

(a) Delete those testability criteria from table IV which are not
applicable to the design.

(b) Add additional testability criteria to table IV which are relevant
to the design (or modify table IV criteria).

(c) Assign weighting factors (WI) to each item based on its relative
importance in achieving a testable product, (1SWTI<10)

(d) Develop a scoring system for item (0 score £100) where 100 repre-
sents maximum testability and O represents a complete lack of
testability,

42
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(e) Obtain concurrence on {(a) through (d) above from the requiring
authority. ’

(f} Count the design attributes which are relevant to each testability
item (such as, the total number of nodes in a cireuit).

(g) Count the design attributes which meet the testability criteria for
each item {such as, the number of nodes accessible to the tester).

(h) Apply the scoring system to each item (such as, Score = accessible
nodes + total nodes, or Score = 100 if YES and = O if NO).

(i) Calculate the welighted score for each item, WI Score = WI x Score.

(j) Calculate the inherent testability of the design, TESTABILITY = Sum
(WT Score) + Sum (WT). This assessment should be conducted using
the detailed guidance provided in the fdllowing paragraphs.

50.2 perailed guidance.
50.2.1 Checklist sample format. The checklist sample format is 'shown in -
- figure 6. . . : - T ) .- '
Testability Total number Number meeting Weighted
design criteria Weight of occurrences criteria Score score
Criterion 1
Criterion 2
Criterion N
Total - T - -
FIGURE 6.

Checklist sample fqrmat.
50.2.2 Criteria determination.

The criteria contained in the inherent testability checklist, table Vi
provide a starting point for conducting an inherent testability assessment.
However, some tailoring will always be required to accommodate the specifics of an
individual design and the technology utilized. This tailoring process provides
the design activity with a methodology for interacting with the requiring actiwvicy
in determining what testability criteria are relevant for the system under
caonsideration.
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The criteria relate to factors which impact the ability of the circuitry to
be tested. For example, one criteria from the partitioning section asks: "Is
each function to be tested placed wholly upon one board?"® From a testability
perspective, this design feature would be desirable because loss or degradation of
that function would directly imply which board is bad--fault detection, in this
case, equals fault isolation.

General guidance for application of testability criteria is listed in table

v.
TABLE, V. Application of testability criteria.
System Systei Subassembly Circuit
Test requirements A A . A
Built-in test 1/ A A A
Partitioning A A A
Test control A A A
Test access A A A
Test data - M M - A
Mechanical design M S A A
Analog design N/A . N/a A
bDigital design ' N/A N/A A
Parts selection A . A A

Key: A - Applicable; M - Modified for available detail; N/A - Not applicable,.

1/ Many of the checklist items that are included in table V under the heading of
Built-in test also apply to mechanical testing. In these instances, the word
"BIT" may be replaced by another appropriate word.

50.2.3 Testability design criteria tailoring.and weighring rationale,

The intent of the checklist is to provide a starting point to select and
tailor testability criteria to make it specific to the system. The criteria
presented is very broad and covers the full gamut of testability-related consider-
ations. Many criteria may not be applicable to the specific design. As a first
step in the tailoring process, these should be dropped out of the checklist. Hany
of the items within the checklist are also very generically stated, so that these
items can be broadly applicable. The intent of the criteria items shall be
evaluated in terms of the specific design, and the item should be tailored to make
it anpnlv o the snecific characteristics and renulrements of the des:.zn Finally,

i+ apply to the specific characteristi uirements
it may be necessary to add new criteria items whlch are not covered in the

checklist (new technology, and so forth). In particular, if automated testabilicy
analysis tools are to be used, their measures should be included in the checklist.

i
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Items within the checklist can be weighted, based on relative importance to
testability, The perceived value of each of the criteria is establisned by the
weighting facter assigned by the design activity and approved by the requiring
authoriry. The most important factor in this "negotiation” is that the requiring
authority must be aware of what criteria are significant to achieving a testable
design. Conversely, it is important for the design activity to develop a solid
rationale for its recommended weighting factors. :

The relative importance of each checklist element is established through the
assignment of a weight in the range of 1 to i0. Any design criteria which are
critical to meeting testability requirements shall be assigned a weighting factor
of 10. A weighting factor of 5 shall bg assigned to design criteria which are
important, but not absolutely critical, to meeting testability requirements. Any

_eriteria which contribute to good testability design practices, but are not

eritical to meeting testability requirements, shall be assigned a weighting facto:
of 1. This keeps the requirement visible but will not significantly affect the
final calculated testability figure of merit. '

50.2.4 Assessment methodology.

50.2.4,1 Inherent testab}litv threshold.

The assignment of the threshold values to be used for the inherent test-
ability assessment is the responsibility of the requiring authority. Due ro the
broad range of applications subject to evaluation and the basic judgmental nature
of what constitutes an adequate level of testability, there is no single "best”
threshold value that can be recommended. Upon completion of tailoring amd
weighting of the checklist items, a score of 100 represents total incorporation of
the agreed-upon testability criteria for that particular design. A commitment to
the achievement of a 100 percent compliance with the established testabilicy
criceria shall be the goal. This goal shall be modulated by “program realities,”
in terms of what is achievable within the context of the overall system engineer-
ing process and assocliated design constraints. '

Typically, a threshold value of 85 to 95, out of a fully compliant value of
100, is reasonable when undertaking inherent testability assessment in a real
world environment. The final threshold value established is typically a result of
a negotiation process, which involves cost. schedule, and impact on other
disciplines, and is not due to any technological limitations experienced by the
designer.

50.2.4.2 Scoring methodology.

There are two major types of scoring that can be used. The first is a single
occurrence type, which requires a simple "yes” or "no” answer. An example of the
type of criterion that can be answered with a single "yes" or "no" response is: '
“Ugss the design contain only svnchronous logic?” In this instance,.a binary

Y2
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"yes" or "no" scbring method would be applicable, for example, if the presence of
only one asynchronous device negates the entire testability approach being
utilized.

The second scoring method is a ratio, whereby percentage of occurrence of the
eriterion is scored. The same criterion is scored as a ratio ( such as, "What
percent of the latches are synchronous?™), if the presence, or occurrence, of
asynchronous logic represented an isolated testing difficulty and not a total
obstacle to implementing a design for testability corcept.

50.2.4.3 Checklist gscoring.

Checklist scoring is a straightforward process which can take place vhen

. sufficient design detail is available to undertake an inherent testability assess-

ment and when determination of the checklist criteria and associated weighting,
factors have been-established.” Checklist scoring is a five-step.process,-as

" summarized below:

Step 1: Determine and enter into the checklist form the total number of
cccurrences for each criterion,

This step involves invoking the methodology discussed in 50.2.4.2.
Step 2: Determine the number of occurrences meeting each criterion.

This step requires an assessment of the design detail available to determine
which of the total number of occurrences of a specific criterion meet the specific
testability attribute being assessed by the criterion. This assessment process
for determining compliance, or noncompliance, minimizes the need for judgment on
the part of the evaluator to the maximum degree possible.

Step 3: Calculate the score for each criterion.

.

For example, for a "ratio" scoring method:

Seore JNumber meeting criterion X 100. °

Total number of occurrences
- Step 4: Calculate the weighted score for each criterion.

Mulciply the score computed in step 3 by the weight that was established
prior to initiating the inheremt testability assessment. The weighted score may
be expressed as follows

Weighted score = Weight X Score

Step 5: Calculate the testability figure of merit (TFOM).

' 46
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following equation

i

TFOM Sum of criterion weighted scores

Sum of criterion weights

50.3 Criteria. Modify the design until the inherent testfability equals or
‘ axceeds the threshold value. -

.
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APPENDIX 3

Mechanical design (for electronic functions)

Is a standard grid layout used on boards
to facilitate identification of components?

Is enough spacing provided between compo-
nents to allow for clips and test probes?

Are all components oriented in the same
direction (pin ) always in same position)?

Are standard connector pin positions used
for power, ground, clock, test,-and other

common eionale?
common gipgmalsy

Are the number of input and cutput{1/0)
ping in an edge connector or cable

connector compatible with the I/0 capa-
bilities of the selected test equipment?

Are connector pins arranged such that the
shorting of physically adjacent pins will
cause nminimum damage?

Does the board layout support guided-probe
testing techniques?

Has provision been made to incorporate a
test-header connector into the design to
enhance ATE testing of surface-mounted
devices?

1s defeatable keying used on each board so
as to reduce the number of unigue interface

THinern —mmmaShta Avan smmremes memd  emaeeae A e Tieda
WIS PUSJLULE, QLT puwolL LI EL VWL Ll luus

A
1% LY )
in the 1/0 connector or test connector?
Have test and repair reguirements impact-
ed decisions on conformal coating?
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criteria
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Is the design free of special set-up
requirements {special cooling) which would.
slow testing?

Does the item warm up in & reascnable
amount of time?

Is each hardware component clearly
. labeled?

Partitioning (for electronic functions)

Is each function to be tested placed
wholly upon one board?

I1f more than one fumction is placed on a
board, can each be tested independently?

Within a function, can complex digital and
analog circuitry be tested independently?

Within a function, is the size of each
block of circuitry to be tested small
enough for economical fault detection and
isolation?

If required, are pull up resistors located
on same board as the driving compdnent?

Are analog circuits partitioned by fre-
quency to ease tester compatibility?

Is the number
compatible wi

6 pove
th the test e

H
w
c

Is the number and type of stimuli requifed
compatible with the test equipment?

Are elements which are included in an

ambiguity group placed in the same
package?

= /

&
]

Total
number

Number
meeting
criteria

Score

wT
score
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TABLE VI, lpherent tescability cnecklisc - Continued.

Number
Total | meeting
WT nuwrber| criteria

Score

WT
score

Test control

Are connector pins not needed for opera-
tion used to provide test stimulus and
control from the tester to.internal nodes?

Can circuitry be quickly and easily driven
to a known initial scace? (master clear,
less than N clocks for initialization : .
‘sequence)?

Are redundant elements in design capable
of being independently tested?

Is it possible to disable on-board osecil-
lators and drive all logic using a tester
clock?

Can long counter chains be broken into
smaller segments in test mode with each
segment under testexr control?

Can the tester electrically partition the
item into smaller independent, easy-to-
test segments? (placing tri-state elements
in a high impedance state}.

Is circuitry provided to by-pass any {(un-
avoidable) one-shot circuitry?

Can feedback loops be broken under control
" of the tester?

Have provisions been made to test the

system bus as & stand-alone entity?

In microprocesscr-based systems, does the
tester have access to the data bus, ad-
* dress bus and important controel lines?
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nodes which have high fan-in (test bottle-

Are input buffers provided for these con-
trol point signals with high drive capa-
bility requirements?

Are active components, such as demulti-
plexers and shift registers, used to allow

the tester ‘to control necessary intermal
nodes using available input pins?

Test access

Are unused connector pins used to provide
additional internal node data to the
tester?

Are signal lines and test points designed
to drive the capacitive loading represent-
ed by the test equipment?

Are test hat the

=
tester can moniter and synchronize to
onboard clock circuits?

3

Are test access points placed at those
nodes which have high fan-out?

Are buffers employed when the test point
is a latch and susceptible to reflections?

Are buffers or divider circuits ‘employed
to protect those test points which may be
damaged by an inadvertent short circuit?

Are active components, such as multi-
plexers and shift registers, used to make
necessary internal node test data avail-
able to the tester over available output
ping? ‘

k¥4
—

Nurber
Total | meeting
number| criteria

Score

WT
score

3
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TABLE VI. Inherent restability checklist - Continued.

Are all high voltages scaled down within
the item prior to providing test point
access so 85 to be consistent with tester
capabilities?

Is the measurement accuracy of the test
equipment adequate compared to the toler-
ance requirement of the item being tested?

Parts selection

Is the number of different part types the
minimum possible?

Have parts been selected which are well
characterized in terms of failure modes?

Are the parts independent of refresh re-
quirements? If not, are dynamic devices
supported by sufficient clocking during
testing?

Is a single logic family being used? If
not, is a common signal level used for
interconnections?

Analog design . -

Is one test point per discrete active
stage brought out to the comnmector?

Is each test point adequately buffered or
isolated from the main signal path?

Are multiple, interactive adjustments pro-
hibired for production hems?

Are circuits functionally complete without
bias networks or loads on some other UUT?

Is a minimum number of multiple phase-
related or ctiming-related stimuli
required? :

Total
numbet

Number
meeting
criteria

Score

sCoTe
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"TABLE V1. Inherent testability checklist - Continued.

Total
number

Number
meeting
criteria

Score

wT
score

1s a minimum number of phase or timing
measurements required?

Is a pinimum number of complex modula-
tion or unique timing patterns required?

Are stimulus frequencies compatible with-
tester capabilities? )

Are stimulus pise time or pulse width
bilities?

Do response measurements involwve frequen-
cies compatible with tester capabilities?

Are response rise time or pulse width
measurements compatible with tester capa-
bilities?

Are stimulus amplitude requirements within
the capability of the test equipment?

Are response amplitude measurements within
the capability of the test equipment?

Does the design avoid external feedback - |

loops?

Does the design avoid or compensate for
temperature sensitive components? .

Does the design allow testing withour heat
sinks?

Are standaxd cypes of connecroxs used?

)
w
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Kumberx
Total | meeting WT
YT. |number| criteria |Score |score

RF design

Do transmitter outputs have directional
couplers or similar signal sensing/atten-
uation techniques employed for BIT or

P 3 R £y U U

off-line test monitoring purposes, or
.both?

1f an RF transmitrter 1s to be tested uti-
lizing off-line ATE, has suitable test
fixturing {(anechoic chamber) been designed
to safely test the subject end item over
its specified performance range of fre-
quency and power?

Have suitable terminaction devices been
employed in the off-line ATE or BIT cir-
cuitry to accurately emulate the loading
requirements for all RF signals to be
tested?

Has provigion been made in the off-line
ATE to provide switching of all RF stimu-
lus and response signals required Tte test
the subject RF UUT?

Does tﬁg off-1line ATE or BIT diagnostic
software provide for compensation of UUT ) .

Attt {(wacnmamea)l natray amAd adinatrmant AF
VuupPuL (ACGOMNVIIIOL ) PURPWL GLIW G W widiedi Wi

input (stimulus) power, so that RF switch-
ing and cable errors are compensated for
in the measurement data?

Does the RF UUT employ signal frequencies .
or power levels in excess of the core ATE
stimulus/measurement capabilicy? If so,
are signal converters employed within the
ATE to render the ATE/UUT compatible?

Are the RF test input/output access polts
of the UUT mechanically compatible with
the eff-line ATE 1/0 ports?

54
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inherent tescabilicy check

Number
Total | meeting T
WT {number| criteria |Score |score

Has the UUT/ATE RF interface been designed
so that the gystem operator can quickly
and easily connect and disconnect the UUT
without speclal tooling?

Has the RF UUT been designed so that re-
pair or replacement of any assembly or
subassembly can be accomplished without
major disassembly of the unit?

Have adequate testability (controllabil-
ity/observabilicy) provisions for cali-
brating the UUT been provided?

Have RF compensation procedures and data
bases been established to provide calibra-
tion of all stimulus signals to be applied
and all response signals to be measured by
BIT or off-line ATE to the RF UUT inter-
face?

Have all RF testing parameters and quanti-
tative requirements for these parameters
been explicitly stated at the RF UUT in-
terface for each RF stimulus/response
signal to be tested?

TN A
cu UESLS“

Have optical splitters/couplers bezen in-
corporated to provide signal accessibility
without major disassembly?

Have optical systems been functionally
allocated so that they and associated
drive electronies can be independently
*ootad?
[P = T %
Does the test fiwturing intended for the
off-line test present the required mechan-
ical stability?
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Number
Total | meeting WT
WT Inumber) criteria [Score |score

Has temperature stability been incorporat-
ed into fixcture/UUT design to assure con-
sistent performance over a normal range of
operating environments?

Are the ATE system, light sources, and
monitoring systems of sufficient wave-
length to allow operation over a wide . . .
- range of WUT's? )

Is thexe sufficient mechanical stabilitcy ) . .
.and controllability to obtain- accurate - e
optical registration?

Can requirements for boresighting be auto-
mated or eliminated?

Has adequate filtering been incorporated
to provide required light attenuation?

Do light sources provide enough dynamics
over the operating range?

Do monitors possess sufficient sensitivity
to accommodate a wide range of iIntensi-
ties?

Can all modulation models be simulated, .
stimulated, and monitored? - S T B

Do test routines and internal memories . .
test pixels for shades of gray? . Lo

Can optical elements be accessed without
major disassembly or realignment?

Can targets be automatically controlled
for focus and aperture presentation?

Are optical collimators adjustable over
their entire range of motion via automa-
tions?

- e mand

L
-0
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TABTE VI, Tuherent festabilicy checxlisi - Continued.

Number
Total | meeting
WT |[number| criteria |Score

5CoTe

Do they possess sufficient range of motion
to meet a variety of test applicatiomns? i

dipltal design

Does the design contain only synchronous

logic?

Are all ‘clocks of differing phases and

frequencies derived from a single master :
clock? : : : N

Are all memory elements clocked by a de-
rivative of the master clock? (Aveid ele-
ments clocked by data from other ele-
ments.)

Does the design aveid resistance capaci-
tance one-shots and dependence upon logic
delays to generate timing pulses?

Does the design support testing of "bit
slices"?

Does the design include data wraparound
circuitry at major interfaces?

Do all buses have a default value when
unselected?

For multilayer boards, is the layout of

other techniques may be used for fault
isclation beyond the node?

Is a known output defined for every word
in a read only memory (ROM)?

Will the selection of an unused address
result in a well defined error state?
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Is the number of fan-outs for each inter-
nal circuit limited to a predetermined
value?

Is the pumber of fan-outs for each board
output limited to a predetermined value?
Are latches provided at the inputs to a
beard in those cases where tester input
skew could be a problem?

Is the design free of WIRED-OR's?

Does the design include current limiters
to prevent domino effect failures? -

If the design incorporates a structured
testability design technique (secan path,
signature analysis), are all the design

.rules satisfied?

Are sockets provided for microprocessors
and other complex components?

Built-in test (BIT)

Can BIT in each item be exercised under
control of the test equipment?

is the test program set designed to take

-advantage of BIT capabilities?

Are on-board BIT indicators used for im-
portant functions? Are BIT indicators
designed such that a BIT failure will give
a "fail" indication? )

Does the BIT use a bhuilding-block appreach
(all inputs to a function are verified ’
before that function is tested)?

Does building-block BIT make maximum use
of mission circuitry?

wT

Total
nunber

Number
maeting
criteria

Score

score
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Is BIT op 1ma11v allocated in hardware.

software, and firmware?

Does on-board ROM contaln self-test rou-
tines? )

, Is the self-test circuitry designed to be

testable?

Have means been established to identify
whether hardware or software has caused a
failure indication?

Does BIT include a method of saving
on-line test data for the analysis of
intermittent failures and operational
failures which are non-repeacable in the
maintenance envircmment?

Is the predicted failure rate contribution

of the BIT circuitry within stated con-
straints?

Is the additional weight attributed to BIT
within stated constraints?

Is the additional volune atcrlbuted to BIT
within stated constraints? - .

Is the additional ‘power consumption- at-
tributed ta BIT within stated constraints?

Is the additional parc count due to BIT

* within stated constraints?

Does the allocation of BIT capability to
each item reflect the relative failure
rate of the items and the criticality of
the items®’ functions?

59
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WT |number

Number
meeting
criteria

Score
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Are BIT threshold values, which may re-
quire changing as a result of operational
experience, incorporated in software or
easily-modified firaware?

Is processing or filtering of BIT sensor
data performed to minimize BIT false
alarms? '

Are the data provided by BIT tailored to
the- differing needs of the system operator -
and the system maintainer?

Is sufficient memory allocated for confi-
dence tests and diagnostic software?

Does mission software include sufficient
hardware error detection capability?

Is the fallure latency associated with a
particular implementation of BlT consis-
tent with the criticality of the function
being monitored?

Are BIT threshold limits for each parame-
ter determined as a result of considering
each parameter’s distribution statistics,
the BIT measurement error and the optimum
fault delection/false alarm characteris-
tics? .

- Performance monitoring

Have critical functions been identified
(by FMECA) vwhich require monitoring for
the system operation and users?

Has the displayed output of the monitoring
'system received a human engineering analy-
sis to ensure that the user is supplied
with the required information in the best
usable form?

60
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Have interface standards been established
that ensure the electronic transmission of
data from monitored systems is compatible
with centralized monitors?

Mechanical systems condition monitoring
(MSCH)

Have MSCHM and battle damage monitoring
functions been integrated with other per-
formance monitoring functions.

Are preventive maintenance monitoring
functions (oil analysis, gear box cracks)
in place?

Have scheduled maintenance procedures been
established? ‘ .

Sensors

Are pressure sensors placed- very close to
pressure sensing points to obtain wideband
dynamic data?

Has the.selection of sensors taken into
account the environtental conditions under
which they will operate? ’

Has the thermal lag between the test media
and sensing elements been considered?

Have procedures for calibration of sensing
devices been established?

Diagnostic capability integration

Have vertical testability concepts been
established, employed, and documented?

61

Total
number

Number
meeting
criteria

Score
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Has a means been established to ensure
compatibility of testing resources with
other diagnostic resources at each level
of maintepance (technical information,
personnel, and training)?

‘Has the diagnostiec strategy (dependency

charts, logic diagrams) been documented?

Test requirements

* Has a "level of repair analysié“‘been

accomplished?

For each maintenance level, has a decision
been made for each item ‘on how built-in
test, automatic test eguipment, and gener-
al purpose electronic test equipment, will
support fault detectien and isolation?

Is the planned degree of test automation
consistent with the capabilities of the
maintenance technician?

For each item, does the planned degree of
testability design support the level of

repair, test mix, and degree of automation

decisions?
Test data

Do state diagrans-for sequential ‘circuits

_identify invalid sequences and indetermi-

nate outputs?

If a computer-aided design system is used

for design, does the CAD data base effec-

tively support the test generation process
and test evaluation process?

62

Number
Total | meeting
number| eriteria

Score

score
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For large scale integrated circuits used
in the design, are data available to accu-
rately model the circuits and generate

[

high-confidence te

te?

For computer-assisted test generatiom, is
the available software sufficient in terms
of program capacity. fault modeling, com-
ponent libraries, and. post-processing of

.

test response data?

Are test diagrams included for each major
test? Is the diagram limited to a small
number of sheets? Are Inter-sheet connec-

tions elearly marked?

Is the tolerance band known for each sig-

nal on the item?

psr

P
S \\K

yamira

Are testability features included by the
systen designer documented in the TRD in
terms of purpose and rationale for the
benefit of the test designer?
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Numbey
Total | meeting
WT |number| criteria

Score

score

63




Paragraph
10.
10.1
10.2
20.

30.

Downloaded from https://www.everyspec.com

MET-5TD-21453

APPENDIX C
GLOSSARY

CONTENTS

64



Downloaded from https://www.everyspec.com

MIL-8TD-2165A

LPPENDIY C

10. SCOPE

10.1 Scope. Appendix C shall be considered as forming a part of the basic
standard. This appendix is not a mandatory part of the standard. The information
contained herein is intended for guidance only.

10.2 Purpose. The purpose of this appendix is to provide definitions of
terms used for clarity of understanding and completeness of information. 4s a
general rule, the definitions provided are currently accepted and have been
extracted verbatim from other directives (regulations, manuals, military stan-
dards, DOD Directives.) A limited number of terms are presented for which
definitions were developed from several reference documents.

20. APPLICABLE DOGUMENTS

This section is not applicable teo this appendix.
30. DEFINITIONS

Acquisition phases. o }

(a}) Concept exploration phase. The identification and exploration of
alternative solutions or solution concepts to satisfy a validated

need.
} Demonstration and validation phase. The periocd when selecte
candidate solutions are refined through extensive study and
analyses; hardware development, if appropriate; test; and evalua-

tions.

(c) Engineering development and manufacturing phase. The period when

the system and the principal items necessary for its support are
designed, fabricated, tested, and evaluated.

(d) Production and deployment phase. The period from production

approval until the last system is delivered and accepted.

Built in test (BIT). An integral capability of the mission system or equipment
which provides an automated test capability to detect, diagnose, or isolate

failures.

Built-in test equipment (BITE). Hardware which is identifiable as performing the
built-in test function: a subset of BIT.
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Diagnostics. The hardware, software, or other documented means used to determine
that a malfunction has cccurred and te isclate the cause of the malfunction. Also

refers to "the action of detecting and isolating failures.”

Diagnostic capability. The capability of the system to detect and isolate faults
utilizing automatic and manual testing, maintenance aids, technical informatioen,

and the effects of persomnel and training.

Diagnostric concept. An initial or preliminary view of the scope, ‘function, and
operation of a system’'s or equipment’s diagnostic capabilicty.

Diagnostic element. One part of the diagnostic:capability'(ATE).

-Diapgnostic needs. ‘Factors that can be assembled to form diagnostic requirements,

based on weapon system operational mneeds and constraints or functions which are
required to be diagnosed. The time needed to perform these diagnostics is’also’

.

Embedded_diagnosties. Any portion of the weapon system’s dlagnostic capability
which is an integral part of the prime system or support system. "Integral”
implies that the embedded portion is physically enclosed in the prime system or
permanently attached, or both--physically or electrically.

P =l AL o Aeve —mededae adl wha trmnmam owetoamt 3
External disgpnostics. Any portion ol the weapon system s diagnostic capabilivy

which is not embedded.

Failure latency. The elapsed time between fault occurrence and failure indica-
tion. :

False alarm. A fault indicated by BIT or other monitoring circuitry where no
fault exists.

The ratio of failures detected (by a test .

afle LaLiQ UL, S22l aULED

program or test procedure) to failure populatlon expressed-as a percentage .

Fault isolation time. The elapsed time between the detection and isolation of a .
fault; a component ¢f repair time. . .

Fault resolut1on fault isolation. The degree to which a test program or proce-
dure can isolate a fault within an item; generally expressed as the percent of the
cases for which the isolation procedure results in a given ambiguity group size.

Inherent testability. A testability which is dependent only upon hardware design
and is independent of test stimulus and response data.

Interface device (ID). Provide mechanical and electrical connections and any
signal conditioning required between the UUT] la“ known as an

Ed ne L.WBLI] l.llﬂ ‘\Ll‘o dlld LOY UulL,
‘ .
mn

ic
intevface rest adapter or interface adapter umitc.
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Integrated diagnostics. A structured design and management process to achieve the

maxinum effectiveness of a weapon system’s diagnostic capability by considering
and integrating all related pertinent diagnostic elements.’  The process includes
interfaces between design, engineering, testability, veliability, maintainabilicty,
human engineering, and logistic support analysis. The goal is a cost-effective
capability to detect and unambiguously isolate all faults known or expected to
occur in weapon systems and equipment in order to satisfy weapon system mission

requirements.

Item. A generic term which may represent a system, subsystem, equipment,
assembly, or subassembly, depending upon its designation in each task. Items may
include configuration items and assemblies designated as UWUT's .

Maintenance aid. The maintenance aid, sometimes called a Job performance aid,
‘presents information to assist the technician. It.is a-device, publication, or
guide used on the job to facilitate performance ‘of maintenance, It can deliver:

- Bistorical information on what fault was fbund when similar
symptoms were experienced.

- Troubleshooting logic to assist in finding the fault.

- Procedural information which assists the techn1c1an in finding
and coxrecting a failure.

Off-line testing. The testing of an item with the item removed from its normal
operational environment.

Performing activity. That aétivity (Government, contracter; subcontractor, or
vendor) which is responsible for performance of testability tasks or subtasks as
specified in a contract or other formal document of agreement.

Reguiring authority. That activity (Government, contractor, Or subcontractor)
which levies testability task or subtask performance requirements on another
activity (performing activity) through a contract or other document of agrsement,

- Retest’ okay. A unit under test that malfunctions in 2 specific manner during
operational testing, but performs that specific function satisfactorily at a

higher level maintenance facility.

Testability. A design characteristic which allows the status (operable, inopera-
ble, or degraded) of an item to be determined and the isolation of faults within

. the item to be performed in a timely manner.

Test effectiveness. Measures which include consideration of hardware design, BIT
design, test equipment design, and TPS design. Test effectiveness measures
include. but are not limited vo, fault coverage. fault resolution, Zault detec:ion
time, fault isolation time. and false alarm vare

(TR
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Test program set (TPS). The combinatjon of test program, interface device, test

program instruction, and supplementary data required to initiate and execute a
glven test of a unit under test (UUT).

Test requirements document. An item specification that contains the required
performance characteristics of a UUT and specifies the test conditions, values
(and allowable tolerances) of the stimuli, and associated. responses needed to

indicate a properly operating UUT.

68

g O P
CTlian sy

F Ve




Downloaded from https://www.everyspec.com

‘ MI1-81D-2165aA

APPENDIX D
‘ UNiT UND TEST COMPATIBILITY WITH AUTCMATIC TEST
| EQUIPMENT; GENERAL REQUIREMENTS FOR
: CONTENTS
Paragraph . Page
10. SCOPE . . & v v v vt it e e e e . 1O
10.1 SCOPE & v v v v v o 4 4 4 e e e s e e e e e e .. 10
| 20. APPLICABLE DOGUMENTS . . . + + « « « v o « = oo n v o o . 10
20.1 Governmment documentS . . . . . . < s 4 . s . s . s .. 10

20.1.1 Standards and handbooks . . . . . . . . . . . ¢« . . . 10

30. DEFIRITIONS . . . & & 3 vt e e e e e e e e e v e e e 1

30.1 Sources of Terms . . Y 2

30.2 Weapon Replaceable Assembly T

30.3 Shop Replaceable Assembly . . . . . . . . . . .. . .71

30.4 . Sub-Shop Réplaceable Assembly . .. . . .. . . . . . . 71

30.5 Interface Device . .- . . . . . . .. ... .. ... 11

| 30.5.1 Simple Interface Device . . . . . + . . . + « « « « . . 11
I 30.6 Unit Under Test (UUT) . . . . . . + &« v o o o v v « » . 11
' 30.7 UUT Test Program Sets (TPS) . . . . . . . . . . . ... 1

| 40. GENERAL REQUIREMENTS . . . . . . . + v + v v o « + - .. T
| 40.1 ATE Compatibility . . . . . .. . . . . . ¢ .. ... 71
| 40.2 Off-1ine ATE . . . . . . . = « v v v v v o s+ o« = 72
| 50. DETAILED REQUIREMENTS . . . . . . . . . . . . . . . .. 72
; 50.1 Features . . . oeo. 72
| 50.1.1 Compatibility w1th Automatic Test Equipment (AIE) I
50.2 UUT/ATE Incompatibilitcy . . . . . . . R /]

‘ 50.2.1  Compatibility Problem RepOrt . . . . . . . + v « o . . 72
| 50.3 UUT Input/Output Dgscription e
60. - QUALITY ASSURANCE . . . . A

‘ 60.1 ATE Compatibility Verlflcatlon .. s e
| 60.1.1 ATE Compatibility Verification Process c e e e e .. 13
! 60.1.1.1 Specific Characteristies . . . e e v . 13
60.1.2 UUT Documentation Analysis and Hardware Inspecclon .. 74

60.1.2.1 Review Phases and Requirements . . . . . . . . . . . . 74

60.1.3 Data Requirements . . . . . - . . . « « « + « «.« « « . 15

| 70.0 PREPARATION FOR DELIVERY . . . . . . . . . « . - . . . . 75
‘ 70.1 Packaging and Packing . . . . . . . . . . . . . . . . 05
70.2 Marking for Shipments . . . . . . . .. . .. .. .. . 15

| 6Y



Downloaded from https://www.everyspec.com

MIL-5TD-21654
APPENDIX D
10, SCOPE

10.1 Purpose, This Appendix is a mandatory part of MIL-STD-2165A for U.S.
Navy procurement. The information contained herein is intended for compliance.
This Appendix contains requirements for equipment which is to be supported with
Automatic Test Equipment (ATE). It includes requirements to consider the capablili-
ty of the off-line ATE system during the design phase of the equipment and during
maintainability and testability analyses. This Appendix supplements MIL-STD-2165A
and establishes requirements for electronic system’s compatibility with Automstie
Test Equipment (ATE) and establishes the Consolidated Automated Support System
(CASS) as the off-line ATE to be used when ATE is determined to be required to
support the weapon system. It is applicable to Naval Air System Command acquisi-

tions.

Coupling equipment testability, maintainability and ATE compatibility during
initial avionic system design, assists in assuring that full and effective use of
the ATE can be made when the equipment is tested.

This Appendix together with the other DOD and Military documents referenced
in Section 20, provides the means for establishing ATE compatibility early in a
system's life cycle., Data Item Descriptions applicable to this Appendix are
listed in Section 60.

20. APPLICABLE DOCUMENTS

20.1 Government Documents.
20.1.1 Standards and bandbooks, The following standards and handbooks form

el el fm T mszmame o -
a part of this document to the extent specified herein. Unless otherwise

specified, the issues of these documents are those listed in the issue of the
Department of Defense Index of Specifications and Standards (PODISS) and suppla-

ment, thereto, cited in the solicitation.

STANDARDS
MILITARY .
MIL-STD-1309 - - Definition of Terms for Test Measurement and
N+ T :'nn-!nmanr'
“-I-Clslluﬂl-d-\i \i r bbbbb
MIL-STD-1388-1 - Logistic Support Ana1y31s

‘MIL-STD-1521 - Technical Reviews and Audits for System,
Equipment and Computer Software

Maintainability of Avionic and Electronic
Systems and Equipment, General Requirements
for

Test Program Sets General Requirements for

MIL-STD-2084

MIL-STD-2077

2.

rds and public ns by conira
-ained frow th

o]
ey

(Copies of speci a cations require
tors in connectior: with specific procurement Eunctlo £ should be obt

Standardization Documents Order Dssk
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OTHER

NAEC-MISC-52-1075 Naval Air Engineering Center Report, Unit Under Test
(UUT) Input/Output Requirements for .the Consolidated
Automated Support System.

(NAEC Reports are available from Commanding Officer, Naval Air Enpgineering
Center, ATTN: 34A, Lakehursct, KJ 08733.)

INFORMATION
SECNAVINST 3960.6 Department of the Navy Policy and Responsibility for
) Test, Measurement, Monitoring, Diagnostic Equipment
and Systems, and Mectrology and Calibration (METCAL).
30. DEFINITIONS '

30.1 Source of Terms. The definition of terms used in this notice may be
found in MIL-STD-1309 and are consistent with MIL-STD-2084 and MIL-STD-2077.

30.2 Ueapon Replaceable Assemblv (WRA). A generic term which includes all

replaceable packages of a system installed in that system with the exception of
cables, mounting provisions and fuse boxes or circuit breakers.

3@.3 Shﬁﬁ P\E“Hla' a BS.:: 1] Y ionng. A g neric
d wi

packages within a WRA including the chassis an ring as a unit.

30.4 Sub-Shop Replaceable Assembly (Sub-SRA). A modular form item packaged
on an SRA.

30.5 Interface Device (ID), The ID is any device which provides mechanical
and electrical connection and signal conditioning between the ATE and the UUT.

q.
e
D

30.5.1 Simple Interface De The ID is a connecting dev1ce only. It

may contain passive circuit elements . and 51mp1e active clrcults

30.6 Unit Under Test UUT). A general term used to signify any unit to be
tested on ATE. It includes WRA, SRA and Sub-SRA.

30.7 UUT Test Program Sets (TPS). A TPS consists of those items necessary
to test a WRA, SRA or Sub-SRA on ATE. This includes electrical, mechanical and

test program elements. The individual elements are the test program, the
interface device and the test program set documents.

Z.

40. GENERAL REQUIREMENTS

40.1 ATE GCompatibility. Electronic systems, subsystems or components for
which test on ATE is a requirement act Intermediate or Depot maintenance levels,
shall be designed to incorporate features which facilitate rapid automatic fauly
detection and Fault iscolatior to the levels specified in the contvact of ecach WRA,

™~
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SRA, and Sub-SRA of the system, subsystem or equipment using the test resources
availahle in the off-line ATE and without stimulation bv another WRA, SRA or Sub-

GV GL AT NakT A Al shany L WalkiiWiibLh LALLMl et L

SRA and without manual intervention on the part of the ATE operator. The system
shall incorporate features to allow fault detection and isolation, by a test
program executed on the ATE, to the levels specified in the contract when the unit
is commected to the ATE through a simple interface device.

40.2 Off-1line ATE: For electronic systems the off-line ATE is the
Consolidatéd Automatic Support System (CASS), as required by SECNAVINST 3960.6
unless otherwise directed by the contract.

50. DETAILED REQUIREMENTS

50.1 Features. Among the features required of UUTs within the scope of

" this standard are the following:

50.1.1 Compatibility With Automatic Test Equipment (ATE). Design for ATE

shall be for complete compatibility of the UUT with the capability of the off-line
ATE. When an incompatibility exists between the test requirements of the UUT and
the capability of the off-line ATE, the contractor shall submit a Compatibility
Problem Report as described in paragraph 50.2.1. For testing on ATE, compati-
bility requirements include: :

When CASS .is the off-line ATE, UUTs (WRA, SRA, Sub-SRA) be tested by

tion of the CASS stimulus and measurement capability direetly without the

WAR WA LB B G R R ARG R ERE AR e e AR o ) ke it == =2 i

a
utiliza
use of active circuit elements in the interface devices All czrcuitry required
to accommodate CASS capability shall be contained within the UUT:. A description
of CASS stimulus and measurement capability is available in NAEC-MISC-52-1075.

b. Stimulus and measurement signals required by the UUT in programmable
increments and have accuracy and tolerance requirements available within off-line

ATE capabilities.

¢. Particular emphasis shall be placed ot the UUT te insure that the
interface between the UUT and off-line ATE will be simple, through maximum
utilization of CASS System capabilities.

50.2 UUT(ATE Incompatibility. Any UUT parameters or characteristics which
represent test and or compatibility problems with the off-line ATE shall be

presented as a potential problem to the procuring agency and the government
cognizant activity when the problem becomes known.

50.2.1 Gompatibility Problem Report. When it is not technically feasible
to comply with specific requirements of Section 40 and 50 of this notice, a
Compatibility Problem Report will be forwarded to the procuring activity, In
order for the procuring activity to evaluate the effects of any incompatibility,
all compatibility problem reports shall contain the following information.
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a. System Name/Nomenclature
WRA Name/Nomenclatrure
SRA Reference Designator
Sub-SRA Reference Designator

b. Reference to the applicable secticn of NAEC-MISG-52-1075 and technical
description of the problem,

¢. Proposed alternative concepts or proposed solutions. A detailed justi-
fication, including cost benefit analyses, for any proposed solutions and/or the
alternative concepts provided shall be fully described. Altermatives for consider-
ation by the procuring activity include:

(1) Manual intervention by the ATE operator during the execution of a
test program bevond the entry of thée results of visual observations or manipula-
tion of -switches.

. (2) ‘stimulus or measurement through the use of an indirect,. alteinate
capability of the off-line AIE.

(3) Providing the required capability in the off-line ATE,
{4) Providing the required capability in an interface device, and

(5) Use of extermal stimulus or measurement equipment.

50.3 UUT_Input/Qutput Descriprion. The Contractor shall provide a
description of the UUTs Input/Output (I/0) parameters for use by the govermment in
evaluating WRA, SRA and Sub-SRA compatibility with the off-line ATE. The format
for submitting the UUT I1/0 description is contained in Data Item Description
(TED).

~

60.. QUALITY ASSURANCE
60.1 ATE Compatibility Verification. The Contrackor's compliance with the

requirements of this notice will be subject to procuring activity verification,
inspection, demonstration and approval in accordance with the following para-

graphs.

60.1.1 ATE Compatibilitv Verification Process. Off-line ATE/UUT System
compatibility will be determined by consideration of the following areas:

a. Physical interface between the UUT and the off-line ATE.
b. Electronic and power interface between the UUT and the off-line ATE.

60.1.1.1 Specific Characteristics. The following specific characteristics
and features will be analyzed:
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a. Maintainability and testability data vrequired by MIL-STD-1388.1, MIL-STD-
2084, and chis standard. ' L

b. UUT stimulus, measurement and accuracy regulrements to insure that thoy
are within the capability of the off-line ATE.

¢. Equipment external to the off-line ATE required to generate signals or
monitor responses.

60.1.2 UUT Documentation Analveis and Hardware Imspection. The capability
reflected in Paragraph 60.1.1.1 will be determined by analysis of UUT documenta-

tion supplemented by actual hardware inspection. Reviews shall be performed as an

-adjunct to the normal hardware design reviews and acceptance tests. The effort

will be performed at the contractor’s or subcontractor’s plant where adequate woru
faeilities and contractor personnel/technical assistance can be provided.
60.1.2.1 Review Phases and Reguirements. Formal review and assessment of
compatibility related contract requirements shall be an integral part of each WRA,
SRA, and Sub-SRA design review (e.g. system design review (SDR), preliminary
design review (PDR), critical design review (CDR), etc.) specified by the
contract. The contractor shall schedule reviews with subcontractors, as appropri-
ate, and inform the requiring authority inm advance of each review. Results of
each design review shall be documented. Design reviews shall identify and discuss
all pertinent aspects of UUT and ATE compatibility. /

a. Demonstration and Validation Phase. It shall be the responsibility of _ V/f_
the contractor to implement review of compatibility with the off-line ATE in ~
conjunction with MIL-STD-1388-1, MIL-STD-2084 and this standard’'s maintainability
and testability reviews. Design Review Agendas (DI-A-7088) shall be developed in
accordance with MIL-STD-1521, coordinated to address at least the following topics
as they apply to the program phase activity and the review being conducted,

(1) Compatibility between the UUT and the off-1line ATE.

(2) Compatibility design requirements.. .

(3) Progress tow;rd establishing or achieving ATE compatibility.
(4) Comparative analysis with existing WRAs, SRAs, and Sub-SRAs

(5) Design and redesign actions proposed or taken to ensure UUT
compatibility..

{6) Cost Estimates that reflect the impact of design and redesign
actions proposed or taken to ensure UUT compatibility,

b. Engineering Manufacruring Development Phase (EMDY. During Full Secale
Development, cthe contractor shall implement detailed reviews of compatibility with
the off-1line ATE in conjunction with MIL-STD-138£-1, MIL-STD-2034 and chis

74
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standard’s maintainability and testability reviews. Design Review Agendas (DI-A-

-

development phase and review being conducted (Preliminary Desipgn, Critical Design
Reviews),

(1) Compatibility between the UUT and off-line ATE.

(2) Progress toward establishing or achieving UUT compatibility with
the off-line ATE. i -

(3) UUT/ATE incompatibilities and proposed corrective actions.

(4) Design and redesign action or proposed action to achieve ATE
compatibilicy.

{5) Compatibility Problem Reports in process or contemplated.

(6) Requirements for incorporation of a specific capability within the
afFf-lina ATE .

{(7) Cost Estimates.

60.1.3 Data Requirements. The following data is required to be submitted in
accordance with the contract DD Form 1423,

a. DI-A-7088 Conference Agenda

b. Contractor Fermat ComPat%bility Problem Report

¢. Per NAEC Report MISC-52-1075 UUT Input/Output Description
d. Applicable sections of Appendix E, MIL-STD-2165a.

70, PREPARATION FOR DELIVERY

70.1 Packaping and Packing. Reports or data required by this standard
shall be packed and packaged for delivery in accordance with the contractor’s best

commercial practice.

70.2 Marking for Shipments. All shipments of reports.shall be marked as
stated in the contract or as otherwise instructed by the procuring agency.

w
N
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SYSTEZM SYNTHESIS MODEIL IMPUT DATA HHEERTS

10. .SCOPE

10.1 Purpose. This Appendix is a mandatory part of MIL-STD-2165A for U.S.
Navy procurement. The information contained herein is intended for compliance.
This appendix defines the System Synthesis Model (SSM) input data sheets to
facilitate the collection of Unit Under Test {UUT) and workload data as they
relare to the Consoclidated Automated Support System (CASS). This appendix also,
in part, establishes the mapping model’s performance and design limitations.

This appendix together with the other DoD and Military documents referenced
in Section 20, provides the means for establishing UUT/CASS compatibility early in
a system’s’ life cycle. Data Item Descriptions applicable to this Appendix are
listeé in Section 40.

20. APPLICABLE DOCUMENTS

20.1 Government Documents.

20.1.1 Standards. The following standaxrds form a part of this document to
the extent specified herein., Unless otherwise specified, the issues of these
documents are those listéd in the issue of the Department of Defense Index of
ons and Standards (DODISS) and supplement thereto cited in the

MILITARY
MIL-STID-1309 - Definition of Terms for Test Measurement and
Diagnostic Equipment

MIL-STD-1388-1 Logistic Support Analysis

t

MIL-STD-1521 - Technical Reviews and Audits for System,
' Equipment and Computer Software
MIi-STD-2084 - Maintainability of Avionic and Electronic
Systems and Equipment, General Requirements
for.
{Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Standardization Documents Order
Desk, Bldg. 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

20.1.2 OQther government documents and publications. The following other

government documents and publications form a part of thic document to the extent
specified herein. Unless otherwise specified, the issues are those specified in
the selicitation.
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{NAEC Reports are available from Commanding Officer, Naval &ir Warfare
Center, ATTN: 34A, Lakehurst, NJ 08733)

Instruction
SECNAVINST 3960.6 Department of the Navy Policy and Responsibility for

Test, Measurement, Monitoring, Diagnostic Equipment
and Systems, and Metrology and Calibration (METCAL).

30. - DEFINITIONS

30,1 Source of Terms. The definition of terms used in this notice may be

found in MIL-STD-1309 and are consistent with MIL-STD-2084 and MIL-STD-2077.

30,2 Weapon Replaceable Assembly {UﬁA). A generic term which includes all

replaceable packages of a system installed in that system with the exception of
cables, mounting provisions and fuse boxes or circuit breakers,

30.3 Shop Reglaceablé'Assemblx (SRAY.” A generic term which includes all

packages within a WRA including the chassis and wiring as a unit.

30.4 Sub-Shop Replaceable Assemblv (Sub-SRA). A nmodular form item
packaged on an SRA.

30.5 Interface Device (ID). The ID is any device which provides mechani-

cal and electrical connection and signal conditioning between the ATE and the UUT.

30.5.1 Simple Intexface Device. The ID is a connecting device only. It
may contain passive circuit elements and simple active circuits.

30.6 Unit Under Test (UUT). A general term used to signify a unit to be
tested on ATE. It includes WRA, SRA and Sub-SRA,

30,7 UUT _Test Program Sets (TPS). A TPS consists of those items necessary

to test a WRA, SRA or Sub-SRA on ATE. This includes electrical, mechanical and
test progrim elements. The individual elements are the .test program,’ the
interface device and the test program set documents. ’

40. GENERAL DESCRIPTION

40.1 Types of data sheets. This appendix refers to FIVE ctypes of forms,
used by the SSM. Forms 1, 2 and 3 are used to identify UUT workload requirements,
Form 4 identifies UUT parametric test requirements, and the fifth form (not
numbered) identifies the source of the information being provided. The forms are

as follows:

79

AT
Caa -

\




Downloaded from https://www.everyspec.com

MIL-SID-21654

_APPENDIX E
Form Number Paragraph Title
No Number Assigned 3.1 Source Data Summary Form
1 ! 3.2 _ Heapon System Data Form
2 3.3 " Weapon Replaceable Assembly (WRA)
Data Form
3 3.5 ' Site Data Form
4 3.7 UUT Test Requirements Data Fbr& )

50. FORMS AND INSTRUCTIONS

50.1 Source Data Summéry Form instructions

~ 50.1.1 General Instructions. One Source Data Summary Form should be filled
out for each data collection package completed. This form is divided into two
parts. The first part (top) identifies the office and individual responsible for
the data. The second part (bottom) provides information on the type and amount of
_information provided. This information is required for proper data tracking and
validation. ’

50.1.2 Detailed Instructions

Office Code: Identification code of the office entering the data.
Example: NAWCADLKE-PD25. This code should be included on each

data form submitted.

Name: Last and first name of the individual responsible for the data
included in the package. . ' .

.

Address: Location of the individual responsible for the data. Exampla:
Naval Air Warfare Center.

Civy: * - City of the individual responsible for the data.
Example: Lakehurst.

State: Two-character abbreviation of the state of the individual
responsible for the data.
Example: NJ

Zip. Code: Five-or nine-digit code assigned to the postal location.

Example: 0B733. :

80
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Phone: Commercial area code and phone number of the individual respon-
sible for the data.
Example: (208) 223-0000

Date: : Date of data package completion.
Example: 880222 for February 22, 1988.

Number of data forms being submitted with this package:

Example: one system contains 10 WRAs (4 of the WRAs have 10 shop replaceable
assemblies (SRAs) and 6 of the WRAs have 5 SRAs), The system is deployed on two
platform types at three sites. The data forms required will be: .

1 Weapon System Data Form

10 WRA Data Forms

3 Site Data Forms

80 UUT Test Requirement Data Forms (10 WRAs and 70 SRAs)

81
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SOURCE DATA SUMMARY FORM

OFFICE CODE l ]
NAME L 1
ADDRESS l I
CITY L . STATE ‘ J Z1p CODE L]
PHONE 1 DATE (YYMMDD L |
NUMBER OF DATA FORMS BEING SUBMITTED WITH THIS PACKAGE
oY FORM CONTENTS
1 WEAPON. SYSTEM DATA FORM
2 WRA DATA FORM
3 SITE DATA FORM
. 4 UUT TEST REQUIREMENTS DATA FORM*
e ‘ )
- *Note: To determine UUT compatibility ﬁiéh CASS,.only data Form 4 needs to

be completed.

AR
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50,2 eapon System D Form instrictions.

50.2.1 General Instructions. Ome Weapon System Data Form should be fiiled

out for each system,

The weapon system data form is divided into four parts.

The

first (top) identifies the source of the data and its level of validity. The
second (middle) is for data specific to the weapon system description. The third
(bottom left) provides the system quantity per platform. The fourth (bottom
right) provides information on each WRA assigned to the system. B

ENn 0
LY R AN

System AN Nomenclature:
Noun Nomenclature:
Work Unit Code:

Platform:

System Quantity/Platform:
WRA AN Nomenclature:

WRA Manufacturer's
Part Number:

WRA Quantity/System:

WRA MTBUMA (Hours):

Saraman!

0fficial Item designation
Example: AN/ASW32

Common item name.

-Example: Automatic Flight Control Set

Official code assigned to the weapon system
Example: 5771000

Type/model/series of aircraft, ship that the weapon
system in on -
Example: F-14A

Number of this system assigned to each platform
identified

0fficial designation of the item
Example: CP1029/ASW32 (optional)

Manufacturer’s part number
Example: A51A59002-101

Number of identified WRAs'assigned to this ‘system’
Mean time between unscheduled maintenance actions ih

hours includes MIBF + A799s -
Example: 245.5

83
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(Maximum 24 characters)

|
NOUN NOMENCLATURE ¢ J
(Maximum 36 characters)
WORK UNIT CODE l J
(Maximum 8 characters)
SYSTEM WRA AN WRA WRA WRA
PLATFORM QUANTITY/ NOMENCILATURE MFG PART | QUANTITY MTBUMA
PLATFORM (OPTIONAL) /SYSTEM HRS

NUMBER

84
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50.3 WRA Data Form instructions

50.3.1 General Inscructions.
each WRA, The WRA data form is divided into three parts.

One WRA darz form should be filled our for
The first (top)

identifies the source of the data and the level of its validity.. The second

(mlddle) is for data specific to the WRA description.

The third (bottom) provides

information on each SRA within the WRA.

Detailed Instructions

WRA AN Nomenclature:

WRA Noun Nomenclature:

Manufacturer’s Part Number:

SRA Manufacturer's Part No.

SRA FSCM:

SRA WUC:

SRA EMT (Hours}:

Official item designation.
Example: CP1029/ASW32

Common item name.
Example: Aircraft Roll Computer

Manufacturer'’s part numbers.
Example: A5149002-101

Federal supply code for manufacturers.
Example: 26512

"y

s
Qrivrnma maiwn are
AECE L Jhs

WAL e, U4 LR

Example: PAOGD

Official code assigned to the UUT
Example: 5771100

Official item designation.
Example: CP1029/ASW32

Common item name.
Example: Aircraft Roll Computer

Manufacturer’s part number.
Example: A51A9002-101

Federal supply code for manufacturers.
Example: 26512

0fficial code assigned to the UUT.
Example: 5771100

Elapsed on-station maintenance time.

hae'§
(="
2]
m
1]
=]
<
o
[a]

Source, maintenance, a
Example: PAOGD

45




SRA Quantity/WRA:

SRA MTBUMA:
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Number of identified SRAs assigned to this WRA
Mean time between unscheduled maintenance actions in

hours includes MTEF + A799s.
Example: 4080.8

i1



WRA AN NOMENGCLATURE

WRA AN NOMENCLATURE
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WRA DATA FORM 2

l

{(Maximum 24 characters)

I

(Maximum 36 characters)

{

(Maximum 24 characters)

SM&R CODE '———J

SRA SEA SRA
- HFG . EMT | SRA QTY | SRa
SRA AN SRA NOUN PART SRA .1 SRA IN SHM&R | PER | MIBUMA
NOMENCLATURE | NOMENCLATURE | NUM. FSCM wuc HRS | CODE | WRA | (HRS)
A

87
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50.4 Nan applicable to the SSM

50.5 Site Data Form instructions.

50.5.1 General Instructions.
each site at which a system is deployed.

parts. The first identifies the source of the data and its level of validity.

The second describes the system and site where it is located.
the operational hours and quantity/platform for each platform the system is on.

50.5.2 Dexailed Instructions

Descriptioﬁ:
Platform:

Peace Time Operational
Hours:

Combat Time Operational

- Hours: .

Platform Quantity at Site:

Official system designation
Example: AN/ASW32

Type/model /series of aircraft, ship
Example: F-14A

Nominal number of hours the platform operates
per month at that site during peach time.
Example: 30.0

Nominal number of hours the platform operates
per month at that site during combat.
Example: 45.0

Number of platforms with the identified system

at site.
Example: 12

a8 :

X’ ,,,
Ln

One site data form should be filled out for
The site data form is diwvided into three

The third provides
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NOTE: THIS SHEET MUST BE LABELED CLASSIFIED WHEN CLASSIFIED DATA IS ENTERED.
SITE DATA FORM 3
DESCRIPTION ' B}
- PEACETIME GOMBAT PLATFORY
PLATFORM OPERATIONAL OPERATIONAL QUANTITY AT
HOURS /MONTH HOURS /MONTH SITE
NOTE: THIS SHEET MUST BE LABELED CLASSTFIED WHEN CLASSIFLED DATA IS ENTERED.

&9
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50.6 Not applicable to the SSM.

30,7 UUT _Test Requirements Data Form instructiens.

50.7.1 General Instructions. When completing the Test Requirements Data
Forms, high and low values should be entered only when a range is specified;
Example: 0.0 to 10,0V, 1.0 to 3.0A, or 10.0E3 to 100.0E3 Hz. These entries should
not account for accuracies and tolerances. When only one value is given, enter
the nominal value in both high field and low field, then enter the tolerance in
the appropriate tolerance or accuracy fields. Take careful note of the units In
the tolerance and accuracy fields; some require a percentage and others require
'spécific units.

The two power requirement categories (AC and DC power supplies) are reserved
for UUT power supplies. Test stimuli are tpo be.encered in the waveform generation

category.

Only one value is permitted in each field. Therefore, an entry of +1/-3 is
not permitted in a tolerance field, not is 1.0 to 3.0A valid in a current field,
Symbols such as +/-, "G.T.", and "L.T.” are not permitted.

To avoid the confusion that results when Greek-letter prefixes are used,
only generalized units are required. Therefore, it is requested that all fields
be entered using exponentials. Example: 10 mV should be entered as 10.0E-3, .1E-1
or 010 :

Note that a decimal is required in the mantissa of the E format. Some
fields have no units but require alphanumeric codes. that categorize the signal.
Codes are listed in 50.7.2.2. Every effort must be made to properly enter these

‘fields.

50.7.1.1 UUT identification. The following UUT identification information,
is required for each UUT for which test requirements are being provided. .

Office Code: _ Identification code of the office entering the data.
' Example: NAWC-PD25

Data Level: Enter one digic: 1, 2, 3, or &

l:estimated figures/values
2:contractor proposed or approved fig-
ures/values

3:contract figures/values

4:actual or documented figures/values

Data Source: Document type and number.
) Example: TRD-Y228A789

90



Expiration Date:

Commodity:
Program Element:

UUT Class:

Part Number:

National Stock No:
Noun Nomenclature:
AN Nomenclature:
Work Unit Code:
EMT:

TEC:
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The last date that the data included in this package
is considered valid in its data level.

For NAVAIR use only.
For NAVAIR use only

Enter the appropriate character code:

W: UWRA
S: SRA, or
C: CASS SRA

Manufacturer part number

National stock number

Common item name -

0fficial designation of the item

0fficial code assigned to the UUT

Elapsed on-station maintenance time. For fielded
UUTs, this is total maintenance time; for CASS

testables, this is estimated station run-time.

Type equipment code

50.7.1.2 Special Instructions, One set of UUT test requirement data forms
should be filled out for each UUT. When filling out the forms, carefully follow
these -instructions and use your best engineering judgment. UUT stimulus and
measurement requirements should be entered under the appropriate test category .
given in table 1, paragraph' 50.7.2.1. The information for a signal should only be

entered on one sheet.

data entry sheet.
is not applicable,

Additional instructions are included at the bottom of each
If any field is not applicable, leave it blank. If any sheet
leave it out. .

The EQ test categories are unique in that they work as a group. Test

category 22 (FLIR),

23 (LASER DESIGNATOR), 24 (LASER RANGE), and 25 (TV SYSTEMS)

are to be filled out for the individual EO function. In some cases the EO
function is a standalone and in some cases rthe user will have a UUT which is a
combination of two or more of the available categories. In any event, test
category 26 should be filled out indicating the components of the EO function the
aperture, and maximum boresight (if necessary). It is not important to maintain
the same record number across the categories as each requirement is filled in. As
an example, there is a UUT with a FLIR requirement. Test category 22 and test
category 96 must hoth be filled in to comple»e the test requirement. For test
category 26 only the FLIR column for the component would be filled in, as well as

O
ey
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the aperture, and boresight. As another example, test category 23 (LASER
DESIGNATORS) does not have a requirement for boresight and in test category 26,
the boresight field should be left blank.

50.7.1.3 Critical paramecers. Critical parameters are those parameters in
a given test category that must be present for translation to be valid by the SSM,

On the input sheets, critical parameters are highlighted by shading.

50.7.2 Detailed Instructions.

Measurement/Stimulus - Measurement requirements are those signals output by
the UUT that must be measured by test station’ instrumentation. Stimulus require-

ments are signals that must be provided by the tester to the UUT.

Tolerance/Accuracy - Tolerance flelds are usually required for stimulus and
,power requirements and accuracies for measurement requirements. 1In either case,
the term refers to the UUT signal requlrement not to the test stationm performance

characteristics.

Number of Test Pins/Chamnels - Both terms are used interchangeably and refer
to the number of signals simultaneously required to complete a test.

.

50.7.2.1 Test categories.

Test Category Catepgory Description
01 DC Power Supply Requirements.
02 AC Power Supply Requirements
03 . DC Measurement Requirements - DC Voltage Measurement
04 ) DC. Measurement ﬁoéuiremeots < DG Current Measurement .
05 DC Measurement Reqoirements - Resistanco Measurement
06 ) Anaiog,Stimulus-Requirements - Pulse'Generaoion Exoluding
Complex RF Pulse Formats
07 Analog Stimulus Requirements - Waveform Generation
08 ' Anolog Measurement Requirements - AC Voltage Measurement
09 Analog Measurement Requzrements - Frequency Measurement Exclud-

ing Complex Waveforms

]

10 bnalog Measurement Requirements - Time Interval Measurement

Deli L S oy =N L1 =11 Y Hi-44

sy

-
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11

12
13
14
15
16
17
18
15
20
21
22
23
24
25

26

27.

RF'Stimulus.Reqﬁirements
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Analog Measurement Requirements - Complex Waveform Measurement
Excluding RF Signals

Analog Measurement Requirements - Pulse Measurement
Digital Test Requirements - Spimﬁlus/neasurement
Resistive Load Requirements

Synchro/Resolver Sfimulus Requirements
Syncﬁro/Resolve; Heasuremeﬁt Requirements

Interface Bus Requirements

RF Measuremént Requirements
Ppeumatic Regquirements

INS Requirements

Electro-Optic Requirementé ~ FLIR

Electro-Optic Requirements - lLaser Designators

Electro-Optic Requirements - Laser Range finders

Electro-Optic Requirements - TV Systems
Electro-Optic Requirements - Multispectral Systems

Displéys-.

Electro-Optic Requirements

a3
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s

50.7.2 Waveform Generation, Complex Waveforms Measurement{Test

Categories 7 and 11).

WAVEFORM TYPE CODE MODULATION TYPE CODE
bC _ DC. NO MODPIAIION NOMOD
Sinusoidal SIN - AMPLITUDE AMPLYM
Square Wave SQW FREQUENCY FREQM

Triangle. Wave TRI
Ramp/Sweep RMP
Pulse IPU
Logic Data n
Arbitréry - ARB
AC AC

50.7.2.2.2 AC Voltage Measurement Reguirements (Test Category 8).

Voltageé Type Code
Peak-Peak R.P
True RMS - RMS

50.7.2.2.3 Complex Waveform Measurement (Test Carte

Signal Type Code
Single Shot TRANS
Repetitive REPET

1A
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13).

Loglc Type Code Pin -Type Code
Diode-Coupled Logic DCL Stimulus S
Transistor-Transistor Logic TTL Measurement M
Diode-Transistor Logic DTL Bidirectional B
Resister-Transistor Logic RTL ‘

Hybrid-Transistor Logic HTL
Emitter-Coupled | Llogic ECL
Metal -Oxide Semiconductor Mos
Complementary-Symmetry MOS CMS ~
Discrete DIS
50,7.2.2.5 Intérface Bus Reguirements (Test Category 173.

Bus Type Code Bus Type Code
MIL-STD-1533A/B 1553 | ARINC 42 429
IEEE-488 488 McAIR A3818 3818
Ethernét 802.3 | High-Speed Data Bus HSDB
MIL-STD-1397 1397 Fiber-Optic Data Bus FODB
RS232, 19.2K Baud 232 | Manchester (RS-485) MANC
MIL.STD-1773 1773 H;rpoon/SLAM (RS-485) HARP
EI1A-RS-422, up to 38.4K Baud 422 RS-485 483
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50.7.2.2.6 RF Stimulus Reguirements (Test Category 18).

Waveform Type Code Modulation Type Code
SINUSOID SIN No Modulation NoM
PULSE MODULATED PUL pmplitude Modulation AMI

Frequency Modulation FMI
Pulse Modulation PUL
50.7.2.2:7. MM&W
Uavgform Type Code Modulation Type Code
Sinusoid SIN None
Amplitude Modulation . aM
Frequency Modulation ™
Phase Modulation PM
Pulsed AC ULl
Pulsed DC . PUL2
Square Wave ) sQw
Triangle Wave TR1
Arbitrary : . AZRB
Ramp .' | RMP

96
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50.7.2.2.8 INS Requirements (Test Categbry 21).

Code UUT Type

ARS74A | ARS57A Communication Interface

50.7.2.2.9 Electro-Optical Reguiréments {Test Cateporv 22-27).

'Video or Raster ' Laser Mode Code
" Format Code | Pulsed | PUL

RS- 343 343 | single shot SHT

RS-170 170

A6-DRS DRS

Digital DIG

Display Type Code Type Input Signal Code

Raster RAS Composite Video CcoM

Sc;oke - STR Analog Stroke STR

Raw Video RAW

Composite CoM

Non Composite NCM
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UUT TEST REQUIREMENTS DATA FORM 4

PART NUMBER

NOUN NOMENCLATURE

A/N NOMENCLATURE

_ UUT CLAS

NATIONAL STOCK NO.

ﬁoax UNIT CODE
FSCM

SM&R CODE

EMT (hours)
OFFIGE CODE
EXPIRATION DATE
DATA LEVEL

DATA SQURCE
PROGRAM ELEMENT

COMMODITY

1

(SHEET 1 OF )

I——I (Maximuw } character)

1
J

e

.

8
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UUT TEST REQUIREMENTS DATA ‘FORM &4 (SHEET ___ OF __ )
PART NUMBER L : |
DC POWER SUPPLY REQUIREMENTS TEST CATEGORY 01
VOLTAGE VOLTAGE LOAD GURRENT ’
- TOLERANGE CAPABILITY RIPPLE QUANTITY
HIGH Low ;
(VOLTS) | (VOLIS) (VOLTS) (AMPS) (P-P VOLTS) (NO.)
Instructions: (1) There should be one entry for each UUT pin that requires a

different DC supply voltage.

(2} 1f the UUT has several pins with the same voltage applied,
the current cam be summed and entered as a single requirement.
(3) Voltage tolerance should be entered as a single:requirement.

(4) Ripple should be entered in peak to peak volets. - -

(5) 1f a supply is used to provide a DC reference voltage (to
one or more pins), the range of operation can be éntered in the
high or low voltage fields.

(6) The high voltage field must be filled in.

39
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UUT TEST REQUIREMENTS DATA FORM & " (SHEET _ OF __ )

PART NUMBER [ : - I
AC POWER SUPPLY REQUIREMENTS . ) TEST CATEGORY 02

VOLTAGE CURRENT FREQUENCY | NUMBER
VOLTAGE TOLERANCE | CAPACITY FREQUENCY TOLERANCE PHASES QTY

HIGH | LOW HIGH | LOW
RMS | RMS RMS )

VOLTS |.VOLTS VOLTS AMPS HZ HZ HZ - NO. NO.
© -Instructions: (1) Voltage and voltage tolerance should be entered in rms

volts.
(2) The high voltage and high frequency fields must be filled
in. '

100
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UUT TEST REQUIREMENTS DATA FORM 4 (SHEET ___ OF )
; PART NUMBER l .
DC MEASUREMENT REQUIREMENTS. TEST CATEGORY 03
DC VOLTAGE MEASUREMENT ’
VOLTAGE ACCURACY
HIGH (voLTS) | . LOW (VOLIS) x
|
|
|
Instructions {1} High and low voltages should be entered in volts.
(2) Accuracy should be entered as a percentage of the low
voltage. . i _
(3) The high voltage and low voltage fields must be filled imn.
*
{ ; : 101
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UUT TEST REQUIREMENTS DATA FORM & (SHEET ___ OF __)
PART NUMBER | J
DC MEASUREMENT REQUIREMENTS TEST CATEGORY 04
DC GURRENT-MEASUREMENT : '
CURRENT ACCURACY
HIGH (AMPS) LOW (AMPS) 4

Instructions: (1) ﬁigh and iow current should be entered in amps,

(2)
(3)

Current accuracy should be entered in percent,
Since the current values are entered in amps, 5 milliamps
should be entered either as 0,005 or 5.E-3. ’

(4) "The high current and low current fields must be fiiipd in.

102
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UUT TEST REQUIREMENTS DATA FORM & (SHEET __ OF __)

I ' |

PART NUMBER

DC MEASUREMENT REQUIREMENTS ’ TEST CATEGORY 05
RESISTANCE MEASUREMENT

MAXIMUM RESISTANCE
(OHMS)

‘Instructions: * (1) The maximum resistance must be entered in ohms.
(2) Do not. use "open" or "short" for the resistance value.

RN
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UUT TEST REQUIREMENTS DATA FORM 4

(SHEET ___ OF

PART NUMBER

|

PULSE GENERATOR

ANALOG STIMULUS REQUIREMENTS

TEST CATEGORY 06

PULSE :
REPETITION PULSE RISE FALL DELAY
PERIOD WIDTH TIME . TIME TIME VOLTAGE
HIGH LOW
(SEC) (SEC) (SEC) (SEC) (SEC) - | (VOLTS) (VOLTS)

Instcructions:;

(1) Delay time should be the time from the start of the waveform

and the first pulse.

(2) Time values are entered in sec.; thus 5 millisec should be

entered either as 0.005 or 5.E-3 and 10 nanosec should be
entered either as 10.E-9 or 1.E-8

(3) Voltage at the top (such as: peak) of the pulse is entered
in voltage high.

(4) Voltage at the bottom of the pulse is entered in voltage

low.

o
2
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UUT TEST REQUIREMENTS DATA FORM 4 (SHEET ___ OF __ )
PART NUMBREZR I I
ANALOG STIMULUS REQUIREMENTS TEST CATEGORY 07
WAVEFORHM GENERATION
WAVEFORM TYPE ; WAVEFORM . MOD :
(SIN, SQW, TRI) FREQUENCY AMPLITUDE TYPE CURRENT
HIGH LOW HIGH Low MAX MIN
CODE (HZ) (HZ) (VOLTS) { (VOLTS) CODE | (AMPS) (AMPS)
Instructions: (1) Fregquency values are entered in Hz; thus, 5 MHz should be

entered wither as 5000000. or 5.E+6.

(2) The codes for waveform and modulation type are in paragraph
50.7.2.2.1. :

(3) Each waveform requirement should be entered on a separate
line.

(4) For high and low amplitudes, enter the actual voltage values
in the appropriate dimension for that waveform type in standard
electrical engineering terminology. (such as: pulse is volts
peak, DC is volts, sine is RMS).

105 L
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UUT TEST REQUIREMENTS DATA FORM 4 (SHEET OoF )

L - |

PART NUMBER -
ANALOG MEASUREMENT REQUIREMENTS TEST CATEGORY 08
AC VOLTAGE MEASUREMENT
. TOTAL
. TYPE HARMONIC
VOLTAGE FREQUEKCY (P-P, RMS, ETC) CONTENT
HIGH - Low HIGH - low :
(VOLTS) * (VOLTS) (HZ) (HZ) {CODE) {%)
Instructions: (L Frequency.values are entered in Hz; thus, §Hﬁz should be

entered either as 5000000. or 5.E+6. - |

(2) The codes for volcage type are in paragraph 50.7.2.2.2.

(3) Total harmonic content should be entered as a percentage of
the voltage amplitude.
"{4) 1If the voltage or frequency does not vary, the nominal value
can be entered in either the high or the low column.

(5) A series of tests can be entered on a test-by-test basis or
they can be entered on a single line with the high and low
parameter limits specified.

106
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(SHEET ___

OF )

PART NUMBER

ANALOG MEASUREMENT REQUIREMENTS
FREQUENCY MEASUREMENT

TEST CATEGORY 09

FREQUENCY

VOLTAGE

HIGH (HZ)

1OV (HZ)

RIGH (VOLTS)

1oW (VOLTS)

Instructions;

(1) Frequency values are entered in Hz; thus, 5MHz should be
entered either as 5000000, or S5.E+6.

(2) A series of tests can be entered on a test-by-test basis or

they can be entered on a single 11ne with the high and low
parameter limits specified. .
(3) Voltage at the top of the measured signal is entered in

voltage high. .

(4) Voltage at the bottom of the measured 51gna1 is entered in

voltage low,

107
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UUT TEST REQUIREMENTS DATA FORM 4 (SREET __ OF __)

PART NUMBER l I
ANALOG MFASUREMENT REQUIREMENT ' TEST CATEGORY 10
TIME INTERVAL MEASUREMENT

TIME INTERVAL VOLTAGE
MINIMUM (SEC) HIGH (VOLTS) LOW (VOLTS)

MAXIMUM (SEC)

Instructions:

(1) Time values are entered in sec.; thus, 5 millisec should be
entered either as 0.005 or 5.E-3.

(2) A series of tests can be entered on a test-by-test basis or
they can be entered on a single line with the high and low
parameter limits specified.
(3) Voltage at the top of the measuréd signal is entered in
voltage high.

(4) Voltaée at the bottom of the measured signal is entered in
voltage low.
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PART NUMBER

ANALOG MEASUREMENT REQUIREMENTS TEST CATEGORY 11
‘ COMPLEX WAVEFORM MEASUREMENT
WAVEFORM WAVEFORM MODULATION SIGNAL
TYPE FREQUENCY AMPLITUDE TYPE TYPE
: . HIGH LOW HIGH LOW
' CODE (HZ) (HZ) (VOLTS) | (VOLTS) CODE GODE
.
|
| _ e
Instruc:i&ns: " (1) Frequency values are entered in Hz; thus, 3MHz should be

entered either as 5000000. .or 5.E+6.
‘ {2} A series of tests can be entered on a-test-by-test basis or
thev can be entered on a single line with the high and low

they entered ingle 1
' parameter limits specified.
(3) The codes waveform, modulation, and signal type are in
paragraphs 50.7.2.2.1 and 50.7.2.2.3.
{£) For hiph and low amplitudes, enter the actual voltage values
in the appropriate dimension for that waveform type in srandard
' zleczrical engineering terminolezy (such as: pulse iIs wolts
peak, DC is volts, sine is RMS).
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UUT TEST REQUIREMENTS DATA FORM & (SHEET __ OF __)

PART NUMBER
ANALOG MEASUREMENT REQUIREMENTS TEST CATEGORY 12
PULSE MEASUREMENT
PULSE .
REFETITION PULSE | RISE FALL DELAY
PERIOD WIDTH TIME TIME TIME VOLTAGE
: HIGH Low
(SEC) (SEC) (SEC) (SEC) (SEC) (VOLTS) (VOLTS)
Instructions: (1) Delay timé should be the maximum time between any two

channels required simultaneously.

(2) Time values are entered in sec., thus, 5 millisec should be
entered either as 0.005 or 5.E-3.

(3) Voltage at the top of the pulse is entered in voltage high.
(4) Voltage at the bottem of the pulse is entered in voltage
low.

110
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UUT TEST REQUIREMENTS DATA FORM 4 - (SHEET __ OF __ )

PART NUMBER L . . l
DIGITAL TEST REQUIREMENTS _ TEST CATEGORY 13
STIMULUS /MEASUREMENT
NO. PINS MAX ' VOLTAGE MAX
IN LOGIC PIN DATA DRIVE | Locic
FAMILY TYPE RATE HICH LOW CURRENT | TYPE

(BITS/ TOL TOL

(NO.) (CODE) SEC) VOLTS { (%) VOLTS | (X)

INscructions: . (1) For the logic family, make an entry for the total number of
unique stimpulus(s), measurement (m), and bidirectional (b) pins.
(2) Max drive current is the maximum single channel drive
current on any pin within a logic family.

(3) The codes for pin type and logic types are in paragraph
50.7.2.2.4.

L3 PP
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UUT TEST REQUIREMENTS DATA FORH &  (SHEET ___ OF

L
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)

|

RESISTIVE LOAD REQUIREMENYS " TEST CATEGORY 14
"RESISTANCE
HAXIMUM POWER .
MAXIMUM MINIMUM ACCURACY DISSIPATION QUANTITY
(OHMS) (OHMS) )y (WATTS) (NO.)
N
Instructions: (1) The accuracy value supplied should be associated with the

112
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UUT TEST REQUIKEMENTS DATA FORM &4  (SHEET __ OF __ )
] I
PART NUMBER | j
SYNCHRO/RESOLVER - TEST CATEGORY 15
STTNULUS REQUIREMENTS _
HARMONIC | MaX . ANGULAR ACCURACY
VOLTAGE ACCURACY CONTENT | RATE RANGE '
(+) (-) MAX MIN FINE | COARSE
(+/-) (+/-)
(DEG/ . . ;
(VOLTS) (%) (%) (X) SEC) (DEG) (DEG) (DEG) (DEG)
!
|
|
|
§YNCHRO/RESOLVER
.§TIMULUS REQUIREMENTS (CONTINUED)
INPUT '
BREAKDOWN | REFERENCE QUTPUT REFERENGE
RESOLUTION VOLTAGE IMPEDANCE DRIVE FREQUENCY | ACCURACY
FINE | coarsE : A R )
(+/-) {(+/-) +) { (=) . MAX MIN (+) {(-)
kDEG) (DEG) (VOLTS) - (OBMS) (VA) (H2) |- (uzj (% NOM)
—d
Instructiosns: (1) The volitzage and maninun rate {ields must be fillge, in
113 Pl , g
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UUT TEST REQUIREMENTS DATA FORM 4  (SHEET __ OF __)

PART KUMBER l |
SYNCHRO/RESOLVER TEST CATEGORY 16
MEASUREMENT REQUIREMENTS
VOLTAGE FREQUENCY MAX ANGULAR RANGE ACCURACY

E
MAX MIN RAT MAX MIN FINE COARSE
] (+/-) (+/-)
"} (vOLTS) (HZ) (8z) | (pEG/SEC) | (DEG) | (DEG) {DEG) (DEG)

i
SYNCHRO/RESOLVER
MEASUREMENT REQUIREMENTS (CONTINUED)

| INPUT BREAKDOWN

RESOLUTION VOLTAGE
: REFERENCE
FINE COARSE IMPEDANCE
| @/ (+/-) +) (-
(DEG) (DEG) (VOLTS) (OHMS)

Instructions: (1) The voltage

114

and maximum rate fields must be filled in.
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HiL-ST0-Z 15354
4PPENDIX E

UUT TEST REQUIREMENTS DATA FORM &

(SHEET ___ OF __ )

PART NUMBER

INTERFACE BUS REQUIREMENTS

TEST CATEGORY 17

per channel,

115

BUS TYPE NUMBER OF
(1553, 488, 232, ETC.) . CHANNELS - DATA RATE
(CODE) (NO.) (BITS/SEC)
inpstructions: (1) The codes for bus type are in paragraph 50.7.2.2.5

(2) Date rate should be entered as the maximum transmission rate
Example: an 8-line parallel bus transmitting data
at 1 Mhz should be entered as 8000000.0 or 8.+E6 bits/sec.

rre
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APPENDIX E
UUT TEST REQUIREMENTS DATA FORM &4 (SHEET OF ___
FART NUMBER L
RF STIMULUS REQUIREMENTS TEST CATEGORY 18
OUTPUT | OUTPUT DIGITAL | cuarac-
POWER POWER MODULA - TERIS-
WAVE RANGE TOLER- MODULA TION PHASE { TIC
FORM SIGNAL ANCE -TION DATA | SHIFT | IMPE-
TYPE FREQUENCY POWER AT O TYPE | RATE RANGE | DANCE
) 4 DBM :
HIcH | zow | mien | ow | | . BITS/ _
CODE HZ HZ DBM- | DRM DRM CODE SEC -DEG’ OHMS
Instructions: (1) Frequency values are entered in Hz; thus, 5 MHz should e

entered either as 5000000. or 5.+E6.

(2) The codes for waveform and modulation type are'in paragraph

50.7.2.2.6.
(3) Enter the waveform uype code if approprlate or leave che

field blank.

116
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MIL-STD-2165A
APPENDIX E

UUT TEST REQUIREMENTS DATA FORM & (SHEET ___ OF )

ART NUMBER l J
RF MEASUREMENT REQUIREMENTS ' TEST CATEGORY 19
WAVE ' INPUT POWER ' DIGITAL CHARACTERISTIC
FORM RANGE SIGNAL | MODULATION | MODULATION IMPEDANCE
TYPE FREQUENCY POWER TYPE DATA RATE
HIGH Low HIGH oW
[CODE HZ RZ DBEM DBM CODE BITS/SEC OHMS
.
Iystructions: . (1) Frequency values are entered in Hz; thus, 5 MHz should be -

entered either as 5000000, or 5.+E6.

(2) The codes for waveform and modulation type are in paragraph
50.7.2.2.6.

iy
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UUT TEST REQUIREMENTS DATA FORM 4
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MIL-STD-2165A

APPENDIX E

(SHEET __ OF ___

PNEUMATIC REQUIREMENTS

TEST CATEGORY 20

PITOT (TOTAL) PRESSURE

I STATIS PRESSURE ) CAPACITY
HIGH | LOW CHANGE HIGH ; LOW ACCURACY | CHANGE
{IN. (IN. | ACCURACY | RATE (IN. | (IK. | (IN. HG) | RATE (CUBIC
HG) HG) (IN. HG) | (FT/MIN) | HG) HG) (KNOTS/ | INCHES)
. . MIN)

Instr?ctions:

'(1) High and low pressures should be entered in inches of
‘mercury.

(2) Pressure change rate accuracy should be entered in the units
shown. ‘
(3} The high pressure and pressure change rate fields must be

filled in.

118
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UUT TEST REQUIREMENTS DATA FORM 4 (SHEET ___ OF ___

PART NUMBER

| INS REQUIREMENTS

TEST CATEGORY 21-

UuT TYPE

| ) CODE

3

instructions: (1) The code for INS is in paragraph'50.7.2.2.8.
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APPENDIX E

UUT TEST REQUIREMENTS DATA' FORM &  (SHEET ___ OF _ )

PART NUMBER '

! o e s et ) et AR sy
LECTRO-OPTICAL IREMENTS TEST CATEGORY 22
IR

BORE- | STABI-
SIGHT | LIZED | OUTPUT

OPTICAL | APER- ' SPATIAL | ALIGN- | PLAT- | VIDEO
BANDPASS | TURE IFOV FOV BANDPASS | MENT FORM FORMAT

HIGH | ‘Low X Y X Y | BIGH | Low "

: — : 1=YES
MICRONS ‘j sq cM | RADIANS | DEGREES HZMRAD | BRAD O=NO CODE

!::LECTRO-OPTICAL REQUIREMENTS TEST CATEGORY 23

LASER DESIGNATORS

’ OUTPUT BEAN puLsE | stamrirzep | rasme

E}AVELENGTH APERTURE | POWER | DIVERGENCE | WIDTH LATFORM MODE

: - 1 = YES
MICRONS sQ CM JOULES MILLIRAD SEC 0 = NO . CODE
|

| - .

ELECTRO-OPTICAL REQUIREMENTS TEST CATEGORY 24

LIASER RANGE FINDERS )

RECEIVER INPUT | PULSE | BORESIGHT STABILIZED

WAVELENGTH | APERTURE POWER RANGE WIDTH | ALIGNMENT PLATFORM

HIGH Low
1=-YES
HMICRONS SQ CM WATTS/5Q CM SEC RAD 0=NO

Ingtruccions: (1) See special instructions in paragraph 50.7.1.2

3) Spatial bandpass should he entered in hertz per milliradian,

120
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APPENDIX E

UUT REQUIREMENTS DATA FORM 4 (SHEET ____ OF __ )
PART NUMEER I - l .
ELECTRO-0PTICAL REGUIREMENTS . . TEST CATEGORY 25
TV SYSTEMS .
OUTPUT
OPTICAL SPATIAL BORESIGHT | STABTLIZED VIDEO
BANDPASS APERTURE FOV BANDPASS ALIGNMENT | PLATFORM FORMAT
HIGH | LOW X Y | HIGH | Low
1-YES
MICRONS 5Q CM DEGREES [- HZ MRAD RADIANS 0=NO CODE
ELECTRO-OPTIGAL REQUIREMENTS TEST CATEGORY 26
MULTISPECTAL SYSTEMS COMPONENTS
LASER
RANGE TOTAL BORESIGHT | STABILIZED
. FLIR ™ LASER FINDER APERTURE ALIGNMENT PLATFORM
| 1=-YES 1=YES 1=-YES 1=YES 1-YES
| 0=NO 0=HO 0=RO 0~NO SQ CM RADIANS 0=NO
!
ELECTRO-OPTICAL REQUIREMENTS ) . TEST CATEGORY 27
DISPLAYS
"AMBIENT
) LIGHT
TYPE TYPE MINIMUM INTEN-
DIS- . COLOR RASTER | INPUT LINE DISPLAY INTENSITY SITY
PLAY MONITOR | FORMAT |} SIGNAL WIDTH SIZE RANGE CONTROL
HIGH Low |
1~YES ' . 1=YES
CODE 0-NO CODE CODE METERS sQ cM FT-LAMBERTS 0-NO
Thstructions: {1) See special instructions in paragraph 50.7.1.2 e
- (2) The EO codes are in paragrapn 5U0.7.Z.2.%.
(3 Spatial bandpass should oz sntzred in hertz pzr milliradizo,
171 : T
\ - ' :
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MIL.-3TD- 21654
AZZINDLY E

DATA REQUIREMENTS. The following data is required to be submitted in

a. DI-ATTS-91292 . Unit Under Test (UUT) Inpuc/Oucput Description.

.1 Packaging and Packing. Reports or data required by this standard
packed and packaged for delivery in accordance with the contractor’s best

commercilal practice.

.2 Marking for Shipments. All shipments of reports shall be marked as

stated in the contract or as otherwise instructed by the procuring ageney.
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