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1.
.Agmcies

FoREWORD

This military standard is approved for use by 211 Departmancs and
of cb.eDepzrcnc?.cof Oefmrse.

I 2. Beneficial 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: S& 05Q42, 2531 National Center

Bldg. 3, Washington, DC 20362-5160 by using che self-addressed Standardization
Document Improvement Proposal (DD Form 1426) appearing at che end Of this dOcu.ment
or by letter.

3. Testability addresses the extent to which a system or unit supports fault
detection and fault isolation in a confident, timely anticost-effective manner,

The incorporation of adequate testability, including built-in test (BIT), requires
early and systematic management attention to testability requirements, design and
measurement.

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

(a) Testability program planning
(b) Testability reviews
(c) Diagnostic concepts and testability requirements
(d) Inherent testability design and assessment
(e) Test design and assessment.

5. This standard also prescribes the integration of ehese testability
program requirements with design and engineering functions, and with other closely
related, interdisciplinary program requirements, such as reliability, maintain-
ability and logistic support.

6. Five

(a)

(h)

(c)
(d)

(e)

appendices are included to awwenc the casks of this standard:,

Appendix A provides guidance in the selection and application of”
testability program tasks and depicrs zhe interface with other
engineering and logistics disciplines

Appendix B describes the inherent testability assessment which
provides a measure of cestabilicy early in the design phase.

Appendix C provides a glossary of terms used in this standard.
Appendix D provides requirements for OUT compatibility with off-
line ATE (applicable to Navy.procurements only)

ApperviixE defines che System Syn:hesis ?iodel(SS3) input tinte
sheets as they relate co the Consolidated Automated Support System
(C?.ss,l

ii
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1. SCOPE

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

1,2 Apolicacion. This standard is applicable to the development of all
types of c.omponencs,equipments, 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 che system acquisition process.

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

“particular needs of the system.Or equipment acquisition Progr~. Application
guidance and rationale for selecting and tailoring casks are included in appendix
A and the associated Testability Analysis Handbook.

7.. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 SDecificacions. standards. and handbooks, The following specifi-
cations, standards, and handbooks form a part of this document co 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).

1 sPECIFICATION

!.iILITARY
1“ MIL-H-.46855 -

STANDARDS

!41LITARY
MIL-STD-L70 -
FIIL-sTD-721 -

hSIL-STD-785 -

MIL-STD-1309 -

MIL-STD-13i8-l -
MIL-sTD-1521 -

Human Engineering Requirements for Military
Systems, Equipment and Facilities.

Maintainability Program for Syszems & Equipment.
Definitions of Terms for Reliability and
Maintainability.
Reliability Program for Systems and Equipment
Development and Production.

Definitions of Terms for Test, Measurement and
Diagnostic Equipment.

Logistic Support.Analysis.
Technical Rex-iewsand Audits for SYstems.
Equipments, and Computer Software.

(unless otherwise inriica:ed.copies of federal and military specificatiol~s.

I
standards. and handbooks are available ZIom che Scandardir+acienDocumencs Order
Desk, E?ldg.4D, 700 Kobbins Averme, ?hilad~lphia. PA 19111-509G.J

I
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2,2 order of Drecedence. II!the event of a conf]ic: between che text or

this document and the references cited herein, the text of this document cakes
precedence. Nothing in this document, however. supersedes applicable laws and

. ragulacions unless a specific exemption has been obtained.

3. DEFINITIONS

3.1 Definitions. T%e definitions included in MIL-STD-130Y and )!IL-STD-721
shall apply. In addition, the definitions of appendix C are applicable.

3.2
listed in

AcronYms and abbreviations. The following acronyms and abbreviations
this military standard are defined as follows:

a. ATE - automatic test equipment
b. BIT - built-in test
c. BITE - built-in Cest ex@pnWrC

d. CAD - computer-aided design
e. CDR - criti,caldesign review
f. CDRL - contract data requirements list

g. CI - configuration item
h. CND - cannot duplicate
i. C!I -.co~cept exploration

j.
k.
1.
m.
n.
0.

P.
q.
r.
s.
t.
u.
v.
w“.
x.

Y.
z.
aa.
bb.
cc
dd

DID -
D&V -
ED/M -
EO -
FMSA -
FMECA -
FQR -
ID -
1/0 -
ILSMT -
LSA -
)Isc!?-
P/D .-
PDR -
RF -
ROM -
SOR -
T&S -
TPS -
‘TRo -
IJUT -

data iten description
demonstration and validation
engineering development and manufaccurirrg
electro-optical
failure modes and effects analysis
failure modes and effects criticality analysis
formal qualification review
interface device
input or output
integrated logistic support management team
logistic support analysis
mechanical s;$s:emscondieion mnricoring
production and deplofienr. ..
prelin!inaryde.si~n review
radio frequency
read only memory
system design review
test and evaluation
test program sec
test requirements documemt
unit under test

..

4. GENERAL RSQUIRE!!ENTS

4.1 Scone of testability Droeram. This standard is intended EO define and
facilitzte interdisciplinary efforts required to develop testable s~stems and
?quipnwfits The test~bili.ty pro?,:amscope includes:

;) -.
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(a) Support of an incegraLed. diagnostic coacapt, uherehj al1 slements
associated with effecsive and efficienc diagnostics are pianned
for, and integrated into, a cohesive fielded capability which
satisfies weapon system mission and performance requirements.

{b:! support of, and Incegracion wir.h,maintainabili~~ design. including
requirements for performance monitoring and corrective maintenance
aczion ac ail lex,elsof nairzenancs.

(c) Support of integrated logistic support requirements, including the
support and rest equipmani element and other logisric elements.

(d) Support of, and integration with, design engineering requirements,
including the hierarchical developmenc of testability designs from
the piece part to the system levels.

4.2 Testability Drn=ram reauiremencs. A testability program shall be

established which accomplishes the following general requirements:

(a’) Development of a t:stabilicy program plan.
(b) Establishment of sufficient, achievable, and affordable .diagnostie

c“onceptand testability.built-in and off-line ‘testperfa~ance
requirements.

(c) Integration of testability into equipments and systems during the
design process in coordination with the ❑aintainability design
process.

(d) Evaluation of the extent to which che design meets testability
requirements .

(e) Inclusion of testability in the prngrsm review process

PDDlicacion of reouiremencs. Detailed testability requirements
described in this standard are to be selectively applied and are intended tn be
tailored, to particular systems and equipment acquisition programs. Appendix A
provides ratinnale ‘and guidance for the selection and tailoring of testability
program tasks.

5, DETAILED REQUIRWELTTS

5.1, Task descriutinns. Individual cask re.quirirne.ncsare prnvidkd for :he.
establishment of a testability program for system and equipment acqui.sicion. The
casks are cacegnrized as follows:., ,“

TASK SECTION ioo. PROGRAM MONITORING’mD CONTROE ‘“

Task 101 Testability Program Planning
Task 102 Testability Reviews

T.+SKSECTION 200. DESIGN AND ANALYSIS

Task 201 Diagnostic ConceDts and Testability Requirements
Task 202 Inherent Testability Design

ASsessmlell:
T3sk 20? “restDesigrjand Ass.essmen(

3

. .
and Analysis

._.

Downloaded from http://www.everyspec.com



-.

5.2 Tzsk incemati Q. l%e indi~-ici~altask requirements provide for

ir.cegrationwith other specified engineering and management casks co preclu60
duPli~ati~n and,~verIap, while ensuring timely consideration and accomplishrnentOf

cestsbili~j requirements.

6, NQ?~s

(This section contains information of a Eeneral or explanatory nature uhat
may be helpful, but is not mandatory.)

6.1 Intended use. This standard is intended Co prescribe a systcrcstic

approach to establishing and conducting a tescabilicy program for SySteICSa“d
equipments.

6.~ ISSUe of J)@ISS, l?hen this standard is used iz acquisition, che
applicabl.eissue of the DODISS must he cited Ln the solicitation (see 2.1.1).

6.3 Data reauiremencs. The following Data Item Descriptions (DID’s) must be

listed, as applicable, on the Contract Data Requirements List (DD Form 1623) when

~

this standard is applied on a contract, in order to obtain the data, excepc where
DOD FAR Supplement 27.475-1 exempts

—. ...-

Reference Paraeramh DID Number

Task 101.1 Di-ATTS-81270

Task 102.1 OX-E-5423

Task 201.4.1 DI-ATTS-81271

Task 202.4.2 DI-ATTS-81272

1“
and.202.L.h

Task 203.4.3, 01-ATTS-812;3
‘203.4.4.and
203.4.6’

~

Appendix D DI-ATTS-81291
50.2.1

1 Appendix D DT-ATTS-912.32
50.3

the requirement for a DD Form L423.

DID Title

Testability program
plan

Design review data
Dackage

Suezested Taiioring

...

Equivalent DIO may be

T~atab~licy require- ---

❑ents analysis
report
Inherent testability ...

design and assess-
aenc report
Test design apd ...

assessment report

Compatibility ...

Problem Report

WIT Input/Output ...

Description

The above DID’s were those cleared as of the date of this standard. The current
issue o“fDoD 5010.12-L. Acquisition Management Systems and Data Requirements

1

Conrrol List (A??SDL), must be researched to ensure chat only current, cleared
DID’s are cited on the DO Form 1423.
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Diagnostics
Diagrwstic requirements
Diagnostic testing
Embedded test
External csst
Fault decection
Fault isolation
Test assessment
Test design

6.5 Chances from urevious issue. Marginal notations are not used in this
revision to idencify changes with respect to the previous issue due co the
extensiveqess of the changes .

Custodians: Preparing accivity:
Army - CR Navy - SH
Na\y - SH (Project ATTS-8904)
Air Force - 17
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TASK SECTION 100

PROGRAM MONITORING AND CONTROL

b
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TESTABILITY PROGRA!!PLANNING

101.1 PURPOSE. To plan for a testability PrCI?r=URwriichwill i&e~Itifyand
integrats =.11ces=bilicy and Cesc design man.=genenttasks r~quired LO zccomvlish
program requirements. as specified.in a test-abilityprogram 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 elemsnts responsible for each of the elements of the d.iagnosciccapability.

10L.2.2 Establish a procedure by which testability require”hentsare based on
mission needs and system performance requirements “and ire traceable throughout the
design process and are integrated with other design requirements, and how these .
requirements are disseminated to design personnel and subcontractors. Establish
controls 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, .~erifica-
tion, and utiliza:icm of testability 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 che compatibility of testing environments.

101.2 .4.1 Describe the approach to be used”to identify high-risk diagnostic
technology applice:ions and to provide procedures co lover these risks .,.

101,2.4.2 Describa,the approach
compatibility between cesrabili.cyand
technical information, personnel, and
tenance.

.,
to ‘beused to ensure integration and
ocher diagnoscic elements (that is,
training) znd among all levels of main-

101.2.4.3 Define the means for demonstrating and validating that the
diagnostic capability meets specified requirements, using maintainability
demonstrations, test pL-OgriiMverification, and ocher demonscracion metho<s.

101.2.L.4 Define an approach and methodnlog~ t-oensure chac as test and
evaluation of cfi.esystem.progresses, problems presented by new failure modss, cesc
voids, ambiguities. and test tolerance difficulties are Cecogn<ze.d and defined,
.a!,d,solt,c.ir.ns .nrecraceabla to dia~}osr.ic hardc.-areznd sofv-.are z.ndmanual
~W”SdLlrPS upda!cs
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101.2.4.5 Define an approach for the analysis of production end acceptance

test and evaluation results to decennine how BIT hardware and software, ATE
hardware and software, and ❑aintenance documentation performed as a means for

satisfying prOduccion testing, aS well aS meeting testability requirements.

101.2.&.6 Establish procedures to analyze maintenance actions for fielded

systems co dete~ine if the diamoscic capability is perfO~ing wizhillsPecified
requirements and take corrective measures. Define &ta 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

I use by the military user organizations.
.,

I
101.2.5 Develop a testability program plan which describes how the ces-

tabilicy program will be conducted. The plan must also include che time phasing
of each cask and relationships to other tasks. Diagnostic issues which relate to

I

reliability, maintainability, logistics, human engineering, safecy, add training
shall also be addressed in those individual plans.

I
101.3 TASK INPUT.

101.3.1 Identifications of each task which is required CD be performed as
part of tbe program.*

I
101.3.2 Identification of the time period over which each task 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, b TASK OUTPUT

101.b.1 Testability program plan if specified as a stand-alone pian. Nhen
required to be a part of another engineering or management plan, such as the
Systems Engineering Management Plan (SW) , use che appropriate, specified DID.

* To be specified by the requiring authority.

8
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TASK 102

TESTABILITY RSVIEWS

102.1 PORPOSE. To establish a requirement for the performing activity co
(1) provide for all official review of testability design information in . timely
and controlled ❑anner, and (2) conduct in-process testability design reviews at

specified dates co 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 Include the formal review and assessment of the cescability program
as An integral part of each system prbgram review (such as system design review,
preliminary design review, critical design review, etc.) specified by che
contract. Reviews shall cover all pertinericas’pectsof the testability program
such as:

..’ . . .
(a) Status and results of testability-related tasks.
(b) Documentation of,task results.
(c) Testability-related requirements in specifications.
(d) Testability design, cost, or schedule problems.

102.2.2 Conduct and document testability design reviews with performing
activicy personnel, subcontractors, and suppliers. Coordinate and conduct these
reviews in conjunction with reliability, maintainability, and logistic support
reviews whenever possible. Inform the requiring authority in advance of each
review. Utilize KIL-sTD-1521 and program reviev criteria contained in
MIL-STD-470, KIL-STD-785, and MIL-STD-1388-1. Design reviews shall cover all
pertinent aspects of the design, such as the following:

(a)

(b)

(c)

(d)

(e)

(f)

(g)

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

Review performance-monitoring. .b.uilt-in test, off-line test and
ma.iitenanceaid performance requirements and constrdiits to ensure
chat they are compl”eteand consistent. ,.,

Review the rationale for the ihhererittestability driteria and .
weighting factor’sselected.
Review che testability’techniques employed by the design groups.
Identify design “guidesor procedures used. Describe any tes-
tability analysis procedures or automated tools :0 be used.

Review the extent to which testability criteria are being met.
Identify any technical .limicatioxs or cost considerations inhibit-
ing full implementation.

Review adequacy of failure mode data as a basis for test design.
Assess adequacy of testability/I+IEAdata interface.
Review integration among
Cional software effo:-rx
maincen~nce psrsonr,el

BIT hardware, BIT software, and opera-
P.eviewBIT interface co operaco? and

9
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{h) XetviewEIT fault decccti.on av.d fa!!lc isolation measures co he !uset.
Identify models used and model,assumptions. Identify any methods

to be used for automatic test generation and test grading.
(i) Review BIT fault detection and fault isolation performance Co

determine if BIT specifications are.met. Review efforts tO
improve BIT performance through improved tests or item redesign.
Assess adequacy of testability/maintainability data interfaces.

(j) Review testability parameters to be included in the maintainability
decnonstration. Identify procedures by which testability concerns
are included in demonstration plans and procedures.

(k) Review compatibility of signal characteristics at test points with
planned test equipment. Assess adequacy of data interface between
testability and support and test equipment organizational ele-
ments.

(1) Review completeness and consistency of performance mouicoring, BIT
and off-line test performance.

(m) Review appro,achand methodology to ensure that as “test and evalua-
tion of,the system progresses, problems presented by new failure
modes, test voids. ambiguities, and test tolerance clifficulries
are recognized and defined and solutions are traceable to diagnos.
tic software and manual procedures updates.

(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.

102.3.1 Identification 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 Identification of level of participation desired by the requiring
authority in irrcemal and subcontractor design reviews.*

,,

102.4 T~.

102.4.1 ResuLts of testability assessments as an integral part”of system
. progr”am.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

11
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T+.5’f:.!0;

DIAGNOSTIC CONCEPTS AND TESTABILITY REQUIREMENTS

201.1 PbXtPOSE. To evaluate alternative diagnostic concepts and (1)
recommend system cesc and testability requirements which best implement selecced
diagnostic concepts and (2) allocate those requirements to subsystems and items.

201.2 XdSiK_DESCRIpTION.

201.2.1 Derive and establish system-level diagnostic needs. This includes:

(a) Identifying those systeq mission and performance requirements which
directly require diagnostic functions (such as, safety, ❑ission
cTitical) .

(b) Translating,those system mission ‘andperformance requirements into
diagnostic ,needswhich support :hemission scenario and system
design and conform co che system’k operational constraints.

201.2.2 Derive alternative diagnostic concepts which satisfy mission
requirements and provide a complete (100 percent) diagnostic capability at each
level of ❑aintenance. Include for each level of maintenance varying degrees of
BIT, manual and automatic teszing, technical information delivery, personnel skill
levels, and training concepts, along with deferred, preventiw. and scheduled
maintenance concepts. Considerations include:

I
(a) Idencificaciorrof standard, existing, or planned, or existihg and

planned diagnostic resources (such as, family of cescers, main-

1 tenance aids) that have potential benefits. Identify resource
limiracions.

(b) Identification of diagnostic problems on similar syscernswhich
should be avoided.

(c) Identification of ~e,chnologyadvancernencsthat can be exploited in

system development aad dia~osci.c.element development which have
che po:ential for iqcreasimg diagnostic effectiveness”,‘,reducing
diagnostic costs, or enhancing syste,mavailability.

201.2.3 Evaluate alternati~e diagnostic capability concepts. ~dencify the
selected diagnostic concepc, The evaluation shal1 include:

(a) A determination of che sensicivicy of system readiness parameters
to variations in the diagnostic mix and to \,ariaclonsin key
testability/diagIwstic parameters.

(h) A determination of the sensitivity of life cycle costs ro varia-
tions in t:hekey Cest,ibiiicy,zdiagnoscicp.arsr.ecets, mix. out
placement of diagnostic resources.

(c) An estimation of the impact of alternative diagnostic concepts on
di:r:ctmai”renancc.me:,.hoursper operating hour, jab classific,?-

cions, ski].]levels, c.xorher dia[;r,osric,TC<l S1.l YCS r.aql!i~ (:<! (it

wch lev,?”iaf mint ellalcs.

-.

..-.

Downloaded from http://www.everyspec.com



NIL-S’CI)-2165A
..

(d) ,lnestimation of risk associated ‘..ich

201.2.4 Recommend system-level fault detection and isolation requirements

for inclusion in system s~ecifications, including those requirements addressed in
paragraph 201.3.4.

201.2.5 Allocate system-level testability requirements to configuration item
specifications based on reliability, criticality considerations, technology risks,
and che potenzial efficiency and effectiveness ‘of che diagnostic capability.
Allocation shall eddress all diagnostic elements which constitute the diagnostic
capability [chat is, Zesr, cec”nnicaliniormacion, 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.

201.3 TASK INPUT.
. . . ..

201.3..1 ffissionand performance .“fequiremGnksand Operac~OrialcOnst~iinti
‘from weapon system starement of need and MIL-STD-1388-1. task 201. (Needed for
201.2.1)

201.3.2 Supportability analysis da= in accordance with 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-785. (Needed for
201.2.5)

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 aa from
MIL-H-46855 . (Needed for 201.2.2, 201.2.3, and 201.2.5)

201.4 TASK OUTPUT. ,., . ,.

201,4,1 Description of selected diagnostic capability tradeoff methodology.’
evaluation criteria,,models used, and analysis results “(see201.2.3 and.6.3)

201.4.2 Recommended diagnostic and cesrability monitoring requirements for
system specification (see 201.2.4 and 201.2.5)

~o~,~, 3 Re~~~ended diagnostic and testability requirements for each

configuration item specification (see 201.2.6)

* To be specified by che requiring authority

1.3
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TASK 202

INRERENT TESTABILITY DESIGN AND ASSESSMENT

202.1 PLRPOSE. To incorporate cestabiliry design practices into the design
of a system or equipment early in the design phase and co assess the extent to
which testability is incorporated.

202.2 TASK DESCRIPTION.

202.2.1 Institute testability design concepts as an integral part of the
system or equipment desigi process.

202.2.2 Incorporate appropfiace testability design concepts into the
preliminary design for each item. Provide inputs co system engineering on the
impact of system architecture alternatives on inherent diagnostic capability.
Kecommend diagnostic architaccure considerations, such as testability bus,
systern-levelBIT, onboard diagnostic data collection, and sensor locations.

202.2.3 Select testability design criteria from appandix B to be implemented
in the design. Tailor criteria and add new criteria far the specific design.
Include criteria for U(JTcompatibility with off-line ATE.

202.2.4 Analyze and evaluate the selected tescabilicy concepts Of the ayatem. ,.
or equipment design in a qualitative manner co ensure Chat the design will suppor~
the required level of testing. Conduct an analyais of the inherent (incrinsic) $ ,’
testability of rhe design. The analysis identifies the presence or absence of ‘L\.”

hardware features which facilitate testing and identifies problem areas The
method of appendix B shall be applied to each item identified for inherent
testability assessment 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 threshold value If achieving che threshold is noc possible or cosc effec-
cive, buc fault detection and fault isolation requirements can be met, supporting

I data shall be prepared.

202,3 TASK INPUT.

202.3.1

202.5.2
analysis (see

202.3.3
be achieved.*
50.~.4.l.

System or equipment design data.

Identification of i=ems to be included in inhercn: testability
appendix B)..*

For each iternincluded, the inherent testability threshold value to
Guidance for establishing a threshold ~alua is-given in appendix B,
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202.4.1 Testability features integrated into system or equipmenr design (see
202.?.1, Z132,Z.2,and 202,2.4).

2(I2.4.2 Description of testability design cradeofis and testability features
szlec:eu for impleuenr.scion{see 202.2.2, 202..2.4,and .6.3).

202.4.3 For each item included,assignment of a weighting factor and scoring
method 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 ~pecified by the requiring authbrity.
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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 cescability 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 compatibility of this
test capability with other diagnostic elements.

203.2 TASK DESCRIPTION

203.2.1 Incorporate testability, including built-iritest, into the detailed
design for each ,item.

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 resources (such as, maintenance aids, technics1
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, incegracing the
built-in test capabilities of each subsystem/item.

203.2.5 Predict the level of BIT fault detection for tbe overall sys’icm
based on the BIT detection predictions, weighted by failure rate, of the
individual items, including Government-furnished equipment (GFE). Predicc the
level of fault isolation for the over”allsystem provided by system-level test..

. . .

203.2.6. Conduct an analysis of rhe test effectiveness of shop tests for each
CI and for each physical partition of the CI designated ac a.I-JUT..Item built-in ‘
test and external ATE test: shall be included in this analysis. Ensure. chac che
testing fun’ctionhas been effectively integrated with other shop diagnostIc
resources (such ‘as, rechnical publicacion, 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
co!nponenzswhich correspond co the specific failure modes for each
item to be tested. These failures represent the predicted failure
population and are the basis for test derivation (BIT and off-1lne
rest) and test effectiveness evaluation. Haximum use sha11 he

16
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test

test

on a

(b)

(c)

(d)

matieof a failure ❑odes and effects aaalysis (EM.Z4)from Task 204
of HIL-ST!)-470,if a FliF.4is required. ‘he FMZA requirements nay
have to be modified or supplemented to provide che level of detail
needed.

Model components and interconnections for each item so that the
predicted failure population may be accurately modeled. The
performing activity shall develop or selecc models which are

Optim~. considering accuracy required, cOst Of test generation
and simulation, standardization, and commonality. Analyze and
evaluate UUT compacibilicy with off-line ATE. (Appendix D pro-
vides requirements for off-line ATE compatibility) .

Analyze and evaluate the effectiveness of planned testing based on
the predicted failure population. The analysis shall give partic-
ular emphasis to fault datection and fault isolation for critical,
and high failure race i terns and interconnections. The test
effectiveness data shall be used to guide redesign of equipment
and test programs, as required, and to assist in the prediction of
spares requirements.

Prepare justification for any classes of fault. which are poorly
isolatad, when using the developed test stimuli, and submit co 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 tbe item built-in cesc until each predicted
effectiveness value equals or exceeds tbe specified value.

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

203.2.10 Assemble cost data associated with BIT and design for testability
per unit basis (such as, additional hardware, increased modularity, and

additional connector “pins). Extract and summarize cost data associated with the
impleinentation of che testability program, test generation efforts, and.produc~io,n
test. Provide test effectiveness predictions as inputs to maintainability and
logistic tasks.

203.2.11 Implement procedures for vertical test traceability co ensure com-
patibility of testing among all levels of testing, including factory testing.

These “pi+oceduresshall address both tbe compatibility of testing tolerances among
levels and the compatibility of testing environments.

203.3 TASK INPUT.

203.3.1 Identification of items to be included in tesr effectiveness
predictions.*

203,3.2 System or item design data

:!03.5.3 BIT and external rest requirements.

17—.-
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203.3.4 Identification of failure modes =nd failure ra:es for +ach i:em from
:ask 204 of XIL-STD-470 [

203.3.5 Test effectiveness data for CFE.*

203.3.6 Corrective“action recommend.=tions from che maintainability demonsc-
razhm.

203.6 T~.

203.4.i hilt.-in test feaLtiresintegrated into the system or item design
which meet testability and maintainability requirements. (203.2.1, 203.2,4,
203.2.5)

203.+.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 ~est and testability features fOr each item
designed as a UUT, in appropriate test requirements 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-I (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 integration
(see 203.2.11 and 6.3).

I * To be specified by the requiring authority.

_____
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A?PSWJIX A

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 PrOgr~ which meets
established program objectives. No contractual requirements are contained in this
appendix.
contained

20.

20.1

20.1

This appendix is noc a ❑andatory part of the s:andard. The information
herein is intended for

APPLICABLE DOCUMEhTS

Government documents.

guidance only.

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 chose
listed in the issue of the Department of Defense Index’of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation.

sPECIFICATION

!iILITARY
MIL-H-46855 - Human Engineering Requirements for

Systems, Equipment and Facilities
STANDARD

MILITARY
MIL-sTD-882 - System Safety Program Requirements

!lilicaty

(Unless otherwise indicated’,copies of federal and.military specifications,
scandards, and handbooks are available.from the Standardization Documents Order
Desk, Bldg. 4D, 700 Robbins Avenue , Philadelphia, PA 19111-5096.)

20.1.2 Other Government documents. drawings, and uublications. The fol-
lowing,other Government documents, drawings, and publications form a part of this
document to the extent specified herein. Unless ochervise specified, che issues
are those cited in the solicitation.

NAVMATP 9405 Join: Service Built -In Test Design Guide.

DARCOM 34-1
AFLCP 800-39
AFSCP 800-39
NAVMC 272Z, 19 March 1981

,,

21
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TECHNICAL REPORTS

Rone Air Develcpuent Center
September 1990
RADC-TR-90-239

Rome Air
Development Cencek
December 19?9
RADC-TR-79-309

30. DEFINITIONS

Testability/Diagnostic Design
Encyclopedia

BIT/External Testing Figures of
Merit and Demonstration Techniques

30.1 Definitions. The definitions included in MIL-STD-1309, MIL-S7D-721,
and appendix C shall apply.

.:. .

LO. GENERAL APPLICATION GUIDANCE

40.1 Task selection criteria. The selection of casks which can materially
aid the attainment of testability requirements is a difficulc problem for both
Goverhent and industry organizations faced with severe funding and schedule
constraints. This appendix provides guidance for che 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, comprehensiveness
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 adminis-trationand control :asks and design and analysis
tasks. Each task has a number of subtasks. The5e subrasks are the ,\gy to the
tailoring of the testability progra,m. Subtasks may be called out in statements Qf
work. This defines the work to be accomplished within the testability’program.

~
.,

40.2 Svstem testability D?0cram (see fieure 11,” For major systems, the
., testability tasks for each program phase are Summarized in table I and listed

~

below.

(a) Concept exploration phase.

(1) Develop testability program plan (see task 101)

(~) &scablish system-level fault deteccion and isolation require-
ments (see task 201).

(3) Conduct testability reviews, as part of system requirements
review (see task 102).

,,:
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(b)

(c)

. . .

(d)

Demoristration and validation phase.

f’1)
(2“)
>.

;4;

!3evelop test.abilicy program plan (see task 101).
Allocate diagnostic requirements (see task 201).’
Impose testabiiicy design discipline (see task 202).
Conduct testability reviews as part of system design reviews
(see task 102) .

Full-scale development “phase.

(1) Develop testability progrsm plan (see task 101).
(2) Incorporate testability features iritofull-scale development

items and evaluate effectiveness (see task 202 and 203). .
(3) Conduct testability reviews as part of preliminary and criti-

cal design reviews (see.task 102).
<4) En6ure compatibility of d$+gnostic elements’ (see task 2~3) : .

. . . . . . . .

Production and Deployment Phase

(1) Collect data on achieved testability effectiveness.
(2) Take corrective action.
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TASLE 1. Task armlication miidance matrix.

PROGPAM PHASE

TASK .CE D&V ED/M P/D

101 Testability progrsm planning G G G N/A
102 Testability reviews G G G s

201 Diagnostic concepts and
testability requirements G G G N/A

202 Inherent testability design
and assessment “N/A s G s

203. Testability detail design
and analysis assessment N/A. s . G 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 manUraCtUrlng

during P/D P/D - Production/Deplopent

40.3 Item testabili~ Drocram (see fieure 21. 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)

(b)

Preliminary design.

(1) Develop testabilityprogram plan, if a plan WaS nOt develOped
as part of a system acquisitionprogram (see task 101).

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

. .

(3) Develop ir+erent cestabilicychecklist for each item (see task .
202) .

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

Detail design.

(1)
(2)

(3)
(4)

Predict inherent testability for each item (ace task 202).
Inco~orate testability features into detail design (see task
203) .

Predict test effectiveness for each item (see task 203) .
Conduct testability review as part of the critical design
raview (see task 102)
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&O.& Criteria for imDosinv a testability ProErsm durine the D&V Dhase.
Dur@g D&V phase, a formal testability progrsm should be applied to the system
integrationeffort and, in addition, shall be selectively applied to shose .
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 t. 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) High probability that inodifications to the subsystem during ED/M

will be limited. .,

40.5 EtTUiDIWIIt testabilitv vrozraa (see firu<e 31. For the acquisition of
less-than-major systernsor individual equipments, the testabilicy tasks are listed
below.

(a)

(b)
(c)

(d)

Es~ablish system or equipment testability requirements. (Performed
by requiring authority using the process defined in task 201.)
Develop testability pr.grsm plan (see task 101).
Incorporate testability feacures into items and evaluate effective-
ness (see 40.3).
Collect data on achieved testability effectiveness (performedby
requiring authority using figure 1, sheet 3 as guidsnce):

40.6 Iterations. Certain tasks contained in this standard are highly itera-
tive in nature and racur at various times during the acquisition cycle, proceeding
to lower leve1s of hardware indenture and greater detail in the classical systerns
engineeringmanner.

50.

This

50.1

50.1.

DETAILEiIAPPLICATION GUIDANCE ... ..

section provides detailed guidance for conducting each testability task.
.,

Task 101. testabilir+ nroeram planning. “

1 -. The testability progrsm plan is rhe 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 che cask
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
(SENP), if one is required. Plans assist the requiring authority in evaluating
the prospective performing activities approach to. and understanding of, the tes-
:abiliq’ :ask requirements and the organizational struccure for performing
cestahil,iry tasks. The tescabilicy program plan should be closely coordinated
wit n the mainzairmbili:y program plan and che LSA pl~m.

—
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50.1.2 Submission of the Dlan.
the requiring authority should allow
tally tailored tasks with supporting

“men requiring a testability progrsm plan,
the performing activity to propose specifi-
rationale co show overall program benefita.

The testability program plan should be a dynamic document that reflects current
program status and planned actions. Accordingly, procedures shall be established
for updetea and approval of updates by the requiring authority when conditions
warrant. Program schedule changea, test results, or testability taak results may
dictate a change in the testabilityprogram plan, in order for ic to be used
effectively as a management document.

50.1.3 Plan ohases. The teatabilityprogram plan ia prepared or revised
during each of the acquisition phases. During the concept exploration phase, the
plan shall describe the methodology to be used in establishing the diagnostic
concept and syat:m-level diagnostic needs. During the demonstration and valida-
tion phase,.the plan should address how these diagnostic needs till 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 phasea. This
includes methods for establishing procedures which will ensure compatibilityand
integration of all diagnostic elements and means for demonstrating, testing, and
evaluating the performance of the diagnostic capability. Finally. the plan should
describe a method for identi~ing and tracking testability-relatedproblems during
the latter stages of full-scale development and system production/ deployment. In
all cases, sufficient data shall be furnished to the Government to permit a
meaningful evaluation of testing and testabili~ alternatives. The testability
program plan should indicate how the flow of information is to be accomplished
through informal customer reviewa, through CDRL,data submissions, and through
testabilityreviews.

50.1.4 Organizational interfaces. In order to establish and maintain an
effectiva testability program, the testabilitymanager shall form a close liaison
with all desigtidisciplines, including BIT software design. In satisfying system
support requirements, tha prime system design shall be.treated as one of the
elements which may be traded off through the supportabilityanalysis process. As
a result, the testability manager shall be prepared to work aggressively with
design engineera co ensure a proper balance between performance, cost, and
supportability. It ia not efficient nor effactive 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 initiationof the design
effort, through design guidelines, training programs, and objective measures.

50.1.5 Testabilicv effectiveness tracking. .4testabilityprogram 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 environments on the ability of production equipment to be tested. The
effectiveness of testability design techniques
maintenance tasks is monitored and analyzed as
the actual collection and analysis of data and

31

for intermediateor depot level
part of this evaluation. Much of
resulting corrective actions may
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occur beyond the’end of the contract under which the testabilityprogram is
imposed and may be accomplished by personnel other than those of the performing
zctivi~. Still, it is essential that the planning for this task be initiated .
early in the program.

!Sosttest implementations,-no matter how well conceived,,require a period of
time for identificationof problems and corrective action to reach specified
performance”levels. This “maturing” process applies equally tD BIT and off-line
test. This is especially true in setting test tolerances for BIT and off-line
test used to test analog parameters. ‘11-msetting 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 ,,fin=.~ingm a test sYstiemduring production and deplOysent in nO

way diminishes the requirement to provide a ?bek,tpossible design” during the
full-scale development phase. Dne way of accelerating the test maturation process
is to utilize planned field.or.depot.testers for portions of the acceptance test.
BIT test hardware and software sliould’be’exercised for those failures ,discovered
and the BIT effectiveness documented and assessed.

50.2 Task 102.”testability review.

50.2.; ‘Tv!Je of review. This task is directed toward two types of review:
(1) formal system,program reviews (see eubtiask102.2.1) and (2) review .ofdesign
informationwithin the performing activity from a testability standpoint (see
subtask 102.2,2). The second t@e provides testability specialists with the
authority to manege desQrI tradeoffs. For most developers, this type of review is
a normal operating practice. Procedures for this type of review would be iricluded
in the testabilityprogram plan.

50.2.1.1 PrO~ram reviews. System program reviaws, such as the preliminary
design review and the critical design review, are important management and
technical too1s of the requiring authority; They should be specified in state-
ments of work to ensure adequate staffing and funding and are heLd during an
acquisition”program to evaluate overall program process, consistency;’and
technical adequacy. An overall testability program,statusshould be an’integral
part of these reviews, whether conducted with ,subcontractors.orwith,the requiring,
authority.

50.2.1.2 Tescabilitv desimn reviews. Testability,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-
ing activity which.impact, or are impacted by, ‘testabilityare represented and
have an appropriate degree of authority in making decisions. The results of the
performing activity’s internal and subcontractor system reviews shall be document.
ed and made available to the requiring authority on request. These reviews shall
he coo?xiina:ed,whenever possible, with maintainability, ILSMT, and program
management reviews.
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50.2.2 Additional data review. In addi~ion to formal reviews, useful
informacion can often be gained from performing accivity data which is not
submitteciformally, hut which can be made available through s.naccession list. A
data item for this list shall be included in the CDRL. This list is a compilation
of documents and hca which che requiring authority cau order, or which can be
reviewed at the performing activity’s facility.

50.3 Task 201. diagnostic concept and testability requirement.s.

The purpose of task 201 is to evaluate’alternative 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 the early phases of system development (concept “ .
exploration and demonstrationand validation phases), while the operational
support requirements of.the system are being fi~ed-up, tradsd-Off. analyzed,’and ...
optimized.inrelation to each other. Testability consideratiorisand impacts“are
an integral part of this analysis process. The impact of various testability
alternatives on mission capability,performance parameters, support costs, and
effectivenessshall be.evaluated. TestabiLity performance parameters (fault
detection and isolation levels) and the diagnostic resource mix shall be evaluated
with respect to ovarall system goals. A diagnostic concept is developed for the
system, which considers an embeddad as opposed to an external”iliagmosciccapabili-
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 cyclecosts. The results, or output, of task 201 are
teatabilityreqtiirementssuitable for inclusion in system and configuration item
specifications. Based on these specified requirements, the design effort
incorporatestestability features to meet these requirements (see tasks 202 and
203).

Task 201 addresses the establisbmencof quantitative requirements for all
diagnostic elements (that is, tescin”g,cechriicalinformation, persbnnel, and.
training) which constitute’ the entire diagnostic capability. Thus analysis anti

tradeoffs can take into account all factors which affecc fault detection and
isolation capabilities. In some instances, this analysis and r.radeoff may be .

performed under the LSA or.maintainabilityprograms. ~f so, task 201 can be
tailored t“oaddress only the embedded and external tekt functions.

50.4 Task 202. inherent testabilitydesisn and assessment. -..

Task 202 has tvo primary thr~sts. The firs? is to get .tes=abilicy intc :lm
mainstream of :he early design effnrt. The second is the assessment of tescabili-
cy Ceacures incorpozaced into the desigrr. The approach co accomplishing cl?is
assessment is key to the overall testability program. The assessment uses the
inherent testabilityassessment contained in appendix B. The inherent tescahi1ity
?ssessmenrprovides visibility r.ntestability design issues. identifies the
ore.senceor absence of hardware clesignfeatures which SUPPOSC ior inhibi:,
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testing, and identifies general problem areas. The inherent testability assess-
ment serves 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”desire 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 taska 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. Tha prediction of test effec-
tiveness is based on the application of a test sequence to the design (whetherBIT

,. or off-equipment test program). The inherent testability assessment is based ‘
solely on the design of the system/item, not oh 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 ‘isthe Joint Service Built-In Test Design Guide, which provides guidance
for tramsiating BIT design requirements into integral features of equipment
design. The second document is the BIT/External Testing Figures of Merit and
DemonstrationTechniques, 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 accomplishmentof
this compatibilitydesign is contained in Rome Air Development Center’s publica-
tion “Testability/DiagnosticDesign Encyclopedia,Appendix D“.

Task 203 is generally applicable only in the ful1-scale development phase
because of the detailed design nature of the task.

50.6 Interfaces with loeistic suuuort ‘andeneineerine disciplines.

By design, MIL-STD-2165 tasks are.formulated to interface closely with the
LSA process and the other engineering disciplines. It is extremely important that
the relationshipbetween 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 md testability requircmen:s. and the LSA (!41L-STD-1388-1)procees.
Inputs to and outputs from task 201 are described in “table11.

34
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Figure 5 depicts the information ~iov becwean task 201 and the following
engineering disciplines.

/ 141L-STD-785 - Reliability Program for Systems and Equipment Development
and Production.

MIL-sTD-fb70- Maintainability Program for Systems and Equipmene.
FIIL-H-46855- Human Engineering Requirements for Military Systems,

Equipment and Facilities.
MIL-STD-682 - System Safety Program Requirements.

Tables III and IV describe tbe inputs to and outpuca from tasks 201, 202, and
203 co these engineering disciplines.

35
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xtiHsR~ TESTABILIH ASSESSMENT

10. SCOPE

10.1 PurDose. This appendix provides requirements for the assessment of che
inherent testability of a system or equipment design. This appendix is a
mandatory part of the standard. fie information contained herein is intended for
compliance.

.,
10.2 Armlication. Appendix B shall be ‘consideredas forming a part of the

standard.
. .

20. APPLICABLE DO~,SNTS

This “sectioriis not”applicable to this “appendix.

30. DEFINITIONS

This saction is’not.applicable to this appendix.

40. GSNEI@.LREQUIREMENTS

I
40.1 General raauiremencs. Conduct an analysis of the inherent (intrinsic)

testability of the design. The analysis identifies the presence.orabsence of
hardware features which support testing and identifies problem areas. The method
of this sppendix shall be applied to each item’identified for inherent testability
assessmentby the requiring authority. Any testability criteria designated as
mandatory by the requiring auchori~, and therefore not subject to design
tradeoffs, shall be assessed separately from this procedure. In addition. if
analysis of specific testabilityareas is desired or”required separately, then che
use of more than one figure of me;it will “benecessary. ..

50..

50.1
equipment
table IV.

DETAILED REQUIREMENTS
,.

. .

Overview. Assessment”of the inherent testability of a s~stem or
design shall be conducted using the inherent testability checklist,

of this document. This assessment shall be conducted as follows:

(a)

(b)

(c)

(d)

Delete those testability criteria ‘fromtable IV which are not
applicable to the design.

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

Assign weighting factors (WT) to each item based on its reletive
importance in achieving a testable product, (WrKlo)

Develop a scoring system for ite~ (0S score
sents maximum testabiIity and O represents
testability.

4?

S1OO) where 100 repre-
a complete lack of
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(e)

(f)

(g)

(h)

(i)
(j)

Obtain concurrence on (a) through (d) abova from the requiring
authority.
Count the design attributes which are relevant to each testability
item (such as, the total number of nodea in a circuit).

Count the design attribute which mae= the testability criteria for
each item (such aa, the number of nodes accessible to the tester).

Apply the scoring system to each item (such as, Score - accessible
nodes + total nodes, or Score - 100 if YSS and - 0 if NO) .
Calculate the weighted score for each item, WT Score - .WTx Score.
Calculate the inherent testability of the design, TESTASILITT - Sum
(!JTScore) + Sum (WT). This assessment should be conducted using
the datailed guidance provided in the following paragraphs.

50.2 Derailed suidance. “

50.2.1 Checklist sammle format. The checklist sample format is “shbvnin “ ..
figure.6. . “ . . .‘.

Criterion 2

&

. . .

Wmber meeting Weighted
criteria Score score

4..
FIGURE 6. Checklist samDla format. . .

.. .

50;2.”2 Cricaria determination.

The criteria contained in the inherent testability checklisc, table VI

. .

.,

provide a starting point for conducing an inherent testability assessment,
However, some tailoring will always be required co accommodate the specifica of an
individual design and che technology utilized. This tailoring process provides
the dasign activity with a methodology for interactingwith the requiring acciviCY
in determining what testability criteria are relevant for the system under
consideration.

43
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The criteria relate to factors which impact che ability of the circuitry to
be tested. For example, one criteria from the partitioningsection asks: “Is
each function to be tested placed %->.O1lYc>on one boarci?* Froz a scstability!
perspective, this design fe~rure would”~e desirable because 10SS or degradationof
that function would directly imply which board is bad--fault detection, in this
case, equals fault isolation.

I

General guidance for application of testability criteria is listed in cable
v.

TABLE.V. Amlication of testability criteria.

system Sysceii Subassembly Circuit

Test requirements A A. A
Built-in test U 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 A A
Analog design N/A N/A A
Digital design N/A .N/A A
Parts selection A A A

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

~
~ Many of the checklist items that are included in table V under ths 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 des.irn “criteria tailoring.and weiehtinr ra”’rionale,

The intent of the check3isr is :0 provide a starting point to select and
tailor testabilitycriteria to make it specific to the system. The criteris
presented is very broad and covers the full gamut of testability-relatedconsider-
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. Many
of the items.within the checklist are also very generically stated, so that these
items can be broadly applicable. T’beintent of the criteria items shall be
evalu~ced in terms of the specific design, and.the item should be tailored to make
i: apply zo che specific characteristics and requirements of the design. Finslly,
it may be necessary to add new criteria items which are not covarad in the
checklist (new technology, aridso forth). In particular, if automated testability
analysis tools are co be used, their measures should be included in the checklist.

. .

0&
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Items within the checklist,can be weighted, b~~e~ on rela:ive importanceto

testability. The perceived value of each of the criteria is established by the

I
weighting factcr assigned by the design activity and approved by the requiring
authori:y. The most important factor in this “negotiation” is chat the requiring
authority must be aware of what criteria are significanceco achieving a testable
design. Conversely, it is important for the design activitj to develop a solid

I
rationale for its recommended weighting factors.

The relative importance of each checklist element is es.tabliahedthrough the
assignmentof a weight in.the range of 1 co iO.

~

~~ desi~ criteria which are
critical co meeting testabilityrequirements shall be assigned a weighting factor

,’ of 10. A weighting factor of 5 shall bp assigned to design criteria whith are
important,but not absolutely critical, to meeting testability requirements. #my

I
criteria which contribute to good testability design practices, buc are not
critical to meeting teatability requirements, shall be assigned a weighting factoz
of 1. This keeps the requirementvisible but will not significantly affect the
final calculated testability fi~re of merit. “

I 50.2.4 Assessment methodology.

50.2.4.1 Inherent testability threshold.

I The assignment of the threshold values to be used for the inherent test-
abili~ assessment is the responsibility of the requiring authority. Due CO the
broad range of application subject to evaluation and the basic judgmental nature

~
of what conscimtes an adequate level of testability, there is no single “best”
thresholdvalue that can be recommended. Upon completion of tailoring and
weighting of the checklist items, a score of 100 represents total incorporationof
the agreed-upon testability criteria for that particular design. A commitment to

~
che achievement of a 100 percent compliance with the established testability
criceria shall be che goal. This goal shall be modulated by “program realities,”
in terms of what ia achievable within the context of the overall system engineer-

I ing process and associated 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 re?l
world environmerit;The final rhreshold value established is typically a result of
a negotiationprocess, which involvas cost. schedule, and impact on Other
disciplines,and is not due to any technological limitations experiencedby the
designer.

50.2.4.2 Scorin~ methodology.

There are cwo 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:
“;oc,:sthe c!esign contain only synchronous logic?” In this instance. a binary

I ..
...~
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“yes” or “no” sc”oringmethod vould 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

criterion is scored. The szme 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 concept.

50.2.4.3 Checklist scoring.

Checklist scoring is a straightfo-ard process which can take place when “
.sufficient design detail is available to undertake an inherent testability assess.
ment and when determiriatim of the”checklist criteria and associated we%htiw. .
factorshave betin.established.~Checklist scoring.is a five-step.proce:s,,”as .
summarized below:

Step 1: Determine and enter into the checklist form the total number of
occurrences 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 determlne
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 iomcompliance, minimizes the need for judgmenc on
the part of th~ ev?iuator to the maximum degree

Step 3: Calculate the score for each

For example, for a “ratio” scoring method:

Score .= .Numbermeeting criterion

Total number of occurrences

Step 4: Calculate the weighted.score

possible.

cricerion.

.,.

Xloo.” “’

for each criterion.

Multiply the score computed.in step 3 by the weight chat was es=bl ished
prior to initiating the inherent testability assessment. The weighted score ma)’
be expressed as follows:

Weighted score - Weight X Score

Step 5: Cal.culat?the restahility figure of merit (TFOM).

46
_—
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Sum che weight

I following equation:

TFOM .

!41L-STD-2165A.
APPENDIX B

(ITT)and weighted score (W’2Score) columns and use the

Sum of criterion wei~hced. scores

Sum of criterion weights

I

50.3 Criteria. Modify the design until the “inherenttestability equals or
exceeds the threshold value.

47 __—.
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TA3LE Vi. Inherent testability

Mechanical design (for electronic functions)

Is a standsrd grid layout used on boards
to’facilitate identificationof components?

.1senough spacing provided between compo-
nents to allow for clips and test probes?

Are all components oriented in the ssme
direction (pin 1 always in ssme position)?

Are standard connector pin positions used
for power, ground, clock, test, and other
common signals?

Are the number of input and output(1/0)
pins in an edge connector or cable
connector compatible with the 1/0 capa-
bilities of the selected test equipment?

Are connector pins arranged such that the
shorting of physically adjscent pins will
cause minimum 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?

Is defeatable keying-used on each board so
as to reduce the number of unique interface
adapters required?

When possiblk, are power and ground included
in the 1/0 connector or test conneccor?

Have test and repair {requirementsimpact-
ed decisions on conformal coating,?

—

u-r
—

—..

:hackliac.
-

rocal
mmbe
.

Number
meetLng
criteri[

..—

—

3cor{
—

—

In’
,Cox
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TA3LE VI. Inherent tescabiii~ checklist - Continued.

Is che desire free of special set-up
requirement; (special cooling) which would
slow testing?

Does the item warm up in a reasonable
amount of time?

Is each hardware component cl’early
labeled?

Partitioning (for electronic functions)
. . .

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

If more than one function is placed on a
board, can each be tested independently?

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

Within a fuhction, is
block of circuitry to
enough for economical
isolation?

If reauired, sre Pull

the size of each
be tested small
fault detection and

up resisr.orslocated
on same board as the driving component?

Are analog circui”tspartitioned by”fre-
quency to eaae tester compatibility?

Is the number of power supplies required
compatible with the test equipment?

Is the number and type of stimuli required
compatiblewith the test equipment?

Are elements which are included in an
ambiguity group placed “in the ssme
package?

—

T
—

—

‘Otai
umbe

Number
meering
criteria

.,
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—
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—

—

----- —-

Downloaded from http://www.everyspec.com



IABLE VI. Inherent cescabilit

Test control

Are connector pins not needed for opera-
tion used co 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
“ofbeing independently tested?

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

Can long counter chains be broken,into
smaller segments in cesc mode with each
segment under tester 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 circu<try 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 tesc the
system bus as a stand-alone entity?

In miczoprocesscr-based systems, does che
tester have access co the data bus, ad-
rlrassbus and important control lines?

<neciclisc- Continued.
—

w-r

—

rocal
mmbe

Number
❑eeting
criteria icore

—

m
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—

— (

.
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TAELE “JI. ir,herenctescabiiitv che.c.kiisc - Ckrncinued.

Are test control points included at those
nodes which have high fan-in (test bottle-
necks)?

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

Are active components, such as demulti-
plexers and shift registers, used to allow
the tester.to control necessary internal
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 equipmerit?

Are test uoints Drovided such that the
tester can monitor and synchronize to
onboard clock circuits?

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

Are buffers employed when th~ 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-
plexer and shift registers, used to make
necessary internal node test data avail-
able to the tester over available output
pins?

..

m
—

—.

rocal
mmbe

Number
❑eeting
criteria
_
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—

—
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—

—

.
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TABLE W . Inherent zestabilitv checklist - Continued.

Are alS high voltages scaled down within
the item prior to providing test point
access so “.ssto be consistent with tester
capabilities?

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

Parts selection

Ia the number of different pirt types,tha’
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 dymsmic devices
supported by sufficient clocking during
testing?

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

Analog design

Is one test poine per discrete active
stage brought out to the connector?

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

or”

Are multiple, interactive adjustmehts pro,-
hibiced for production hems?

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

Is a minimum number of multiple phasa-
related or ciminS-l-elatedstimuli
required?”

—

w-r
—

..

.

~otal
uunbe

—-

Number
meeting
critetia

,.

-.. —.-
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WC
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‘TAME Vi. Inherent zescabili:v checklist - Continued.

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

Is a minimum number of complex modul~-
tion or unique timing patterns required?

Are stimulus frequencies compatible with.
tesccr capabilities?

Are stimulus r.iqetime or pulse width
requirements compatible with.tester capa-
bilities?

Do response,measurements involve frequen-
cies compatible with tester capabilities?

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

Are stimulus smplitude requirements within
the capability of the teat equipment?

Are response amplitude measurements within
the capability of the

Does the design avoid
loops?

Does the design avoid
temperature aensitive

Does the design allow
sinks?

Ate standard types of

test equipment?

external feedback -”

or compensate for
components?

testing without heat

connectors .ased?

w
‘oCal
umbe

.,,

. .

!?umber
meet.in~
criteria

.“

..

;core
LT
Cor

—

—
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TABLE V1. [nhexenc Lescabilicvchecklist - Concinueci.

RF design

Do transmitteroutputs have directional
couplers or similar signal sensing/atten-
uation techniques employed for BIT or
off-lina test monitoring purposes, or
.both?

If an RF transmitter is to be tested uti-
lizing off-line ATE, has suitable test
fixturing (dnechoicchamber) been designed
to safely teat the ‘subjectend item over
its specified performance range of fre-
quency and power?

Have suitable termination 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?

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

Does the off-line ATE or BIT diagnostic
software provide for compensation of UUT
output (response) power and adjustment of
input (stimulus) power, so that RF switch-
ing and cable errors are compensated for
in the measurement data?

Does ctieRF UUT employ signal frequencies
or power levels in excess of the core ATE
stimulus/measurementcapability? If so,
are signal converters employed within the
ATE to render the ATE/UIJTcompatible?

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

..

WT.

—

rotal
xumbe

Number
meecing
criceria
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::>EUL‘.’1. Inherent cescabilicv checklist - Lontinued.

Has the UOT/ATE RF interface been designed
so that the system operazor can quickly
and .s&silyconnect and disconnect the LIT
wit!x.ucspecial cooling?

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/obsenability) 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 signala 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?

EO design

Have optical spiitters/couplersbeen in-
corporated to provide signal accessibility
without major disassembly? ,

Have optical systems been functionally
allocated so that they and associated
drive electronics can be independently
:est~~?

Does the test tixtuzing inzended foz the
off-line test present the required mechan-
ical stability?

.
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TABLE VI. InherertcLescabilicv checklis: - Continued.

Has temperature stabili~ been incorporat-
ed into fixture/UUT desigm to assure con-
sistent performance over a normal range of
operazing envfromnents?

Are the ATE system, light sources, and
monitoring systems of sufficient wave-
length to allow operation over .awide
range of lJUT’s?’

Is there sufficient mechanical stability
and controllabilicy to obtain.accurate”
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 intensi-
ties?

Can all modulation models be simulated,
stimulated, an”dmonitored?

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

Can optical elemericsbe accessed without
major disassembly or realignment?

Can targets be automatically controlled
for focus and aperture presentation?

Are optical CO1limators adjustable over
their entire ranga of motion via automa-
tions?

WI

. .
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Do they possess sufficient range of motion
to meet a variety of test applications?

Does the design contain only synchronous
logic?

Are all “clocksof differing phasas and
frequencies derived from a single master
clock?

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

Does the design avoid 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 interface?

Do all buses have a default value when
unselected?

For multilayer boards, is the layout of
each major bus such that current probes or
other techniques may be used for fault
isolationbeyond the node?

Is a knovn output defined for eve~ word
in a read only memory (ROM)?

Will the selection of an unused address
reSUlt in a well defined error state?

hec:.lisc - Cor.cinued.

UT
—

:otal
nunbe

Number
meeting
criteria

.

—

:core
—

—

w-r
more
.

.. .,.

_5.L

—.
—-. — ——

.-

Downloaded from http://www.everyspec.com



!IIJ.-ST1)-2i65A
&~PENDIX B

TABLZ ‘;1. Inherenr cestabiiicy checklist - Ccx,tinuea,

1s the number of fan-outs for each inter-
nal circuit limited to a predetermined
value?

Is the number of fan-outs for each board
output limited to a predetermined value?
Are latches provided at the inputs to a
board in those cases where cescar 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 incorporatesa structured
testability design technique (scan path,
signature analysis), are all the design
rules satisfied?

Are sockets provided for microprocessors
and other complax components?

Built-in tast (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 indicatorsused for im-
portant functions? Are BIT indicators
designed such that a BIT failure will give
a “fail” indication?

Does the BIT use a building-block approach
(all inputs to a function are verified ‘
before that function is tested)?

Does building-blockBIT make maximum use
of mission circuirry?

‘w-r
—

—
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“TP.5LS‘:1. ?r.~.=:en:.=..-k:l:~..&.$e“. checklist - Cor&ir.ued.

I Is BIT optimally allocated in hardware,
software, and firmware?

Does rm-bo’ariX3X contain self-test ~ou-1
tines?

1
.Ia the self-test “circuitrydesigned to be
testable?

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

Does BIT include a method of seving
on-line test data for the enalysis of
intermittent failures and operational
failures which are non.repeatable in the
maintenance environment?

I

Is the predicted failure rate contribution
of the BIT circuitry within stated con-
straints?

Is the additional weight attributed to BIT
within stated constraint?

Is the additional volume attributed to BIT
within stated constraints? . .

Is che additional‘pouerconsumption at-
cributed CO BIT within stated constraints?

Ia the additional part count due to BIT
‘ within stated constrains?

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

UT
—

..

Number
meeting
criceria

.

icorf
m

;cor

—

59

Downloaded from http://www.everyspec.com



$U.L-STD-2165A
+?PENDIY 5

Are BIT threshold values, which may.re-
quire changing as a result of operational
experience, incorporated in sofrware or
easily-moc?ified firmare?

Is processing or filtering of BIT sensor
data performed to minimize BIT f.slsa
aiarms?

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 sofmare?

Does mission software include sufficient
hardware error detection capability?

Is the failure latency associated with a
particular implementation of BIT conais-
tent with the criticality of the function
being monitored?

Ara 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?

Performancemonitoring
.

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

Has the displayed output of the monitoring
systernreceived a hgman engineering anaLy-
sis to ensure that the user is supplied
with the required information in the best
usable form?

60
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i.%15LJiVI. Itierenc testability chec

XIL-STD.2165A

&-

Have interface standards been established
that ensure the electronic transmission of
data from monitored syscema is compatible
with centralized monicors?

Mechanical systems condition monitoring
(MSCM)

Have MSC!4and,battle damage monitoring
functions been integratedwith other per-
formance monitoring functions.

Are preventive maintenance monitoring
functions (o’ilanalysis, 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 environmental conditions under
which thay will operate?

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

Have procedures for calibration of sensing
devices been established?

Diagnostic capability integration

Have vertical tesr.ability concepts been
established, employed.,and documented?

UT

—
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—

—
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& ~ Continued.

A??ENDIX B

TAB-USVI. inherent testabilin chec’

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

:Has the diagnostic strategy (dependency
charts, logic diagrams) been documented?

Test requirements

Has a “level of.repair analysi”s”‘been “
accomplished?

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

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

For each item, does the planned degrse of
testability design support the level of
repair, test mix, and degree of automation
decisions?

Test data

Do state diagramsfor sequentiallcir&its
identify invalid sequences and indetermi-
nate outputs?

If a computer-aideddesign system is used
for design, does the CAD data base effec-
tively support the test generation process
and test evaluation process?

—
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‘IABLEVi, Inherent teszaiilirv cnecklist - Continued.

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

For computer-assisted test generation, is
che available software sufficient in te~s
of program capac’ity,fault modeling; com-
ponent 1ibraries, and.post-processing of
test response data? “ .

...,. . . .

Are testability features included by the
system designer documented in the TRD in
terms of purpose and rationale for the
benefit of the test designer?

Are test diagrsma included for each major
test? Is the diagram limited to a small
number of sheets? Are inter-sheet connec-
tions clearly msrked?

Is the tolerance band known for each sig-
nal on the item?

L
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10. SCOPE
,.

10.1 &QQ. Appendix C shall be considered as forming a part of the basic
standard. This appendix is not a mandatory part of the standsrd. The information
ccm:air!edherei= is inicrded 5YZ guidance oaly.

10.2 Puruose. The purpose of this appendix is to provide definitlons of
terms used for clarity of understanding and completeness of information. As a
general rule, the definitionsprovided are currently accepted and have been
extracted terbatim frOm other directives (regulations.manuals, military stan-
dards, DOD Directives.) A limited number of terms are presented for which
definitionswere developed from several reference documents.

20.

30.

APPLICABLE DOCUMENTS

This section is not applicable to this appendix.

DEFINITIONS

Acquisition uhases.

(a) Concevt exploration vhase. me identification
alternative solutions or solution concepts to
need.

,—

and exploration of
satisfy a validated

(b) ~. The period when selected
candidate solutions are refined through extensive study and
analysea; hardware development, if appropriate; teat; and evalua-
tions.

(c) fin~ineeringdevelopment and manufacturinp r.base. The period when
the system and the principal items necessary for its support are
designed, fabricated, tested, and evaluated.

(d) ~. The period from production
approval until the last system is dklivered and accepted.

Built in test (BIT~. AIIintegral capability of the miaaion system or equipment
which provides an automated‘testcapability to detect, diagnose, or isolate
failures.

Built-in test eauirment (BITE~. Hardware which is identifiable as performing the
built-in test function: a subset of BIT.

Cannot duelicate (CND1. A fault indicated by BIT or other monitoring circuitry
which cannot be confirmed at the first level of maintenance.

65
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Diagnostics. The hardware, software, or other documented means used to determine
that a malfunction has occurred and to isolate the cause of che malfunction. Also
refers co “the accion of detecting and isolating failures.”

Diagnostic capability. The capability of the system to detecc and isolate faults
utilizing automatic and manual testing, maintenance aids, technical information,
and the effects of personnel and training.

Diagnostic concept. An initial or preliminary view of the scope,‘function,and
operation of a system’s or equipment’s “diagnosticcapability.

Diagnostic element. me part of the diagnostic,capability”(ATE).

.Diapnostic needs. ‘Factorsthat can ~e assembled to form diagnostic requirements,
based on weapon system”operational needs and constraints or functions which are

The’time needed to pe~form these diagnostics is,’also” .required,to be diagmeed. .
included. . ..’

Embedded diaenostics. Any portion of the weapon systern’sdiagnostic 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.

Extarnal diaenostics. Any portion of the weapon system’s diagnostic capability
which is not embedded.

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

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

Fault coveraee. fault detection. The’ratio of~failures detected (by a test .
program or cesc procedure) to failure population; expressed.as a percentage. .

Fault isolation time. The elapsed time between the detection and isolation 6f a .
fault; a component 6f repaiz time. .. .

Fault resolution. 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 che
cases for which the isolation procedure results in a given ambiguity group size.

Inherent testability. A testabi1icy which is dependent only upon hardware des@
and is independent of test stimulus and response data.

Interface device (ID). Provide mechanical and electrical connections and anv
signa”lconditioning zequired between the .ATEand the U(JT:also k’nownas an
interface resr.adaprar or interface adapter uni:.

; 66
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A structured design and mamgemsnc process to achieve the
a weapon system’s diagnostic capabili~ by considering

and inccgratingall related pertinent diagnostic elements.“ The process inclides
interfaces between design, engineering, testability, reliability, maintainability,
human engineering, and logistic support analysis. The goal is a cost-effective
capability to detect and unambiguotislyisolate all faults known or expected to
occur in weapon systems and equipment in order to satisfy weapon system mission
requirements.

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

!.maintenanceaid. The maintenance aid, sometimesjcalleda job performance aid,
“pre$entsin.fornmtionto assist the technician. It.is a device, publication, or
guide used on che job to facilitate performance“ofmaintenance. It can deliver: .

- Historical information on what fault was found when similar
sVPtOms were experienced.

Troubleshooting logic to assist in finding the fault.

Procedural informationwhich assists the technician in finding
and correcting a failure.

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

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

.. .

Reau~rinz authority, That activity (Government, contractor, or subcontractor)” “ .
which levies testability task or subtask performance requirements on snother
activity (performingactivity) through a contract or other document o,fagreement.

Retest”.okay. A unit under test that malfunctions in a specific manner during
“operationaltesting, but performs that specific function satisfactorilyat a
higher level maintenance facility.

Testability. A design characteristicwhich allows the status (operable, inopera-
ble, or degraded) of an ,itemto 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 effeccivenessmeasures
\nclude. but are not limited to, fault coverage. fault resolucim?. fault Cle:ec=ion
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Test PrOEr~ set (TPS1. The combination of test prOgr=, interface device, test ~
program instruction, and supplementary data required to initiate and execute a
given :est of a ur.itunder test (LTT)

Test requirements documenE. An item specification that contains the rcquir,ed
performance characteristics of a IJUTand specifies the test conditions, values
(and allowable tolerances) of the stimuli, and associated.responses needed to
indicate a properly operating UUT.

I

I ,.1
I

\
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10. X

10.1 yuruose. l%is Appendix is a mandatory part of MIL-STD-2165A for U.S.
Navy procurement. The informationcontained herein is intetidedfor compliance.
This Appendix contains requirements for equipment which is to be supportedwith
Automatic Test Equipment (ATE). It includes requirements to consider che capab11i-
ty of the off-line ATE system during the design phase of the equipment and during
maintainability and testability analyses. This Appendix supplements HIL-STD-2165A
and establishes requirements for electronic system’s compatibility with Automatic
Tesr.Equipment (ATE) aridestablishes 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 systern. It is applicable to Naval Air System Command acqufsi-
tibns.

Coupling equipment testability, maintainabilicy and ATE cos@atibility during
initial avionic system”design, assists in assuring that full and effective use of
the ATE can be made when tha equipment is tested.

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

20. /iPPLICASLEDOCUMENTs

20.1 Government Documents.

20.1.1 Standards and handbooks. l%e following standsrds and handbooka form
a part of this document to the extent spe.iified herein. Unless otherwise
specified, the issues of these documents are thOse listed in the iSSUe Of the
Department of Defense Index of Specificacions and Standards (DODISS) and.supple-
ment.thereto, cited in the solicitation. .. .

. .

STANDARDS

MILITARY
. . MIL-STD-1309 -

MIL-STD-1388-1 -
MIL-STD-1521 -

MIL-STD-2084 -

MIL-STD-2077 -

Definition of Terms for Test Measurement and
Diagnostic Equipment
Logistic Support Analysis
Technical Reviews and Audits for System,
Equipment and Computer Software

Maintainability of Avionic and Electronic
Systems and Equipment, Genera1 Requirements
for

Test Progrsm Sets, General Requirements for

(Copies of specifications, s:ar,dazdsa“d pwblications required by con:rac-

t.orsin connection:with specific.procurement functions should be obtained from th
Standar(iiz’scionJxumencs Order (wsk).

(
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NAEc-MISC-52-1075 Naval Air Engineering Center Report, Unit Under Test

(NAEC Reports
Center, ATTN: 34A,

(IRJT)Input/6utput R&piraments- forthe Consolidated
Automated Support System.

are available from Commanding Officer, Naval Air Engineering
Lakehurst, KJ 08733.)

INFORMATION

SECNAVINST 3960.6 Department of rhe Navy Policy and Responaibili@ for
Test, Measurement, Monitoring, Diagnostic Equipment
and Systems, and Kecrology and Calibration (METCAL).

30. DEFINITIONS

30.1 Source of Te~s. 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 VeaPon 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.

30.3 Shon Replaceable Assemblv (SRQ. A generic term which includes all
packages wichin a WRA including the chaiais and wiring as a unit.

30.4 Sub.Shou Replaceable Assembly (Sub-SRAl. A modular form item packaged
on an SRA.

30,5 Interface Device (ID~. The ID is any device which provides mechanical
and electrical contiection and signal conditioning between the ATE and the UUT.

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

30.6 Unit Under Test (UUT1. A general term used to signify any unit to be
tested on ATE. It includes WRA, SRA and Sub-SRA.

and
30.7 UUT Test Program Sets (TPS1. A TPS consists of those items necessa~

to teat a WRA, SRA or Sub-SRA on ATE. This includes electrical, mechanical
test program elements. The individual elements are the zesr progzsm, the
interface device and the tes: program set documents.

40. GENEFL4LREQUIREMENTS ,.

.40,1 ATE Compatibility. Electronic systems, subsysternsor components for
which tes: on .4TEis a requirement ac Intermediate or DepOt maintenance levels,
sl>a~lbe designed to incorporate Features which facilitate rapid automatic fault
dece[:=ionanci7:nu3.r.isc,lstior,:0 che “Ievel:sspecifi+d in :l--F.cc:.:r.3c: of {WA w!!;,

.

,.—
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SRA, and Sub-SRA of the system, subsysternor equipment using the cest resources
available in the off-line ATE and without stimulation by another WRA, SSA or Sub-
SRA and without manual intervention on the part of the ATE operator. The system
shall ilicor~oratefeatures to allow fault detection and isolation. by a test ‘

I - --

program exe~uted on the ATE, to the levels specified in the contract-when the unit
is connected to the ATE through a simple interface device.

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

50. DETAILED REOUIRSMENTS

50.1 Features. Among the features required of UUTS within the scope of
this standsrd are rhe following: ,,

50.1.1 ComDatibilitv With Automatic Test EduiDment (ATE>. Desigd for ATE
shall be for complete compatibility of the ~ with the capability of the off-line
ATE. When an incompatibili~ exists between the teet requirements of the UUT and
the capability of cha 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:

a. $lhenCASS .ia the off-line ATE, UUTS (WRA, 55A, Sub:SRA) be tested by
utilization of the CASS stimulus and measurement capability directly without the
use of active circuit elements in the interface devices. All circuitxy required (

to accommodate CASS capability shall be contained within the UUT& A description
of CASS stimulue 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.

.. .
c. Particular emphisis shall be placed on the UUT to insure th?~ the

interfacebetween.the UUT and off-lina ATE will be simple, through max~rnum
utilization of CASS System capabilities. ..

50.2 OUT/ATE Inconmatibiiity. Any OUT parameters or characteristicswhich
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 Co!matibilitv Problem Reuort. 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 co the procuring activity. In
order for the procuring activity to evaluate tha effects of any incompatibility,
all compatibilityproblem reports shall contain the following information.
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a.

b.

System Name/Nomenclature
WRA Nsme/Nomenclature
SRA Reference Designator
Sub-SR4 Referente Designator

Reference to the auulicable section of NASC-MISC-52-1075and”technical
description of the problem.”-

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

(1). Manual inceme.ntion by the ATE operator during the execution of .a
test program beyond the entry of the results of visual observations or manipula-

,” tion of.awitches. . . . . .... . .
. .. . (2) “Stimulusor meaauremeiitthrough”the use of an indirect.,.”alceinate“

capability of the off-line ATE.

(3) Providing the required capability in the off-line ATE,

(4) Providing the required capability in an interface device, and

(5) Use of external stimulus or measurement equipment.

50.3 UUT Imout/Outuut bescriceirrn. The Contractor shall provide a
descriptionof the UUTs Input/Output (1/0) parameters for uae by the government in
evaluatingW, SW and Sub-SRA compatibility with the off-line ATE. The format
for submitting the UVT 1/0 description is contained in Data Item Description
(T6D).

60.. OUALITY ASSURMCE
-.

60..1 ATE C.ormatibili’tvVerification. The Con&actor’s compliance”with the
requirementsof this notice will be subject to procuring activity verification,
inspection,demonstration and approval in accordance with the following par;- -
graphs. . .. .

60.1.1 ATE Compatibility Verification Process. Off-line ATE/SJUTSystem
compatibilitywill 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 Snecific Characteristics. T%e following specific characteristics
and features will be analyzed: ,,

73

Downloaded from http://www.everyspec.com



MiL-S~D-2165.A
APPENDIX D \

\’

\
a. Iiaintainabilicyand testability caca required by !IIL-STD-1388-1, !iIL-S’?D-

208&, and this standard. !./

b. L-uTszimulus, am=sdr.mer.tand accuracy requicenencs to i?.suxe +mt they
are within the capability of the off-line ATE.

c. Equipment external to the off-line ATE required to generace signals or
monitor responses.

60.L.2 UUT Documentation Analvsis and Hardware Inspection. The capability
reflected in Paragraph 60.1.1.1 will be deteniined by analysis of UUT docwmenca-
tion aupp.lementedby 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’splsnt where adequate work
facilities and contractor personnel/technical assistance can be provided. “ ,

60.1.2.1 Review Phases and Requirements. Formal review and aaaessanentof
compatibility related contracc requirements shall be an integral part of each WRA,
58A, 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 in advance of each review. Results of
each design review shall be documented.. Design reviews shall identify and discuss
all pertinent aspecta of IJUTand ATE compatibility.

/

a. Demonstration and Validation Phase. It shall be the responsibility of
che contractor to implement review of compatibilitywith the off-1ine ATE in 1=.

conjunctionwith MIL-STD-1388-1, MIL-STO-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 lease the following topics
aa they apply to the program phase accivity and the review being conducted.

(1)

(2)

(3)

(4,)

(5)

(6)

Compatibility between the LZ7Tand the off-line ATE.

Compatibility design requirements.

Progress toward establishing or”achieving ATE compatibility.

Comparative analysis with existing WRAS, SSAS, and Sub-SRAS

Design and redesign actions proposed or taken co ensure ,UUT
compatibility..

COsc Estimates chat reflec: the impact of design and redesign
actions proposed ‘or taken co ensure UOT compatibility.

b. Engineering ?lanufacturinzDevelopment Phase (EMDl. During Fu1l Scale
Ce.<e.lopnwnt,:he contracrnr shall implement dstailed reviews of compatibility With
chc off.line ATE in conjunction with ?4TL-STD-13SE-1, NIL-STD-20S4 tmd :his
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standard’s maintainability and testability reviews. Design Review Agendas (DI-A-
7088) shall be developed to address the following topics as they apply to the
development phase and review being conducted (PreliminaryDesign, Critical Design
Reviews).

(1)

(2)

(3)

. (4)

(5)

(6)

(7)

Compatibility between the WT and off-line ATE.

Progress toward establishing or achieving WT compatibility with
the off-line ATE.

WT/ATE incompatibilitiessnd proposed corrective actions.

Design and redesign‘actionor proposed action to achieve ATE
compatibility.

Compatibility Problem Reports in process or contemplated. . .

Requirements for incorporationof a specific capability within the
off-line ATE.

Cost Estimates.

60.1.3 ‘Pata Requirements. The following data i: required to be submitted in
accordance with the contract DD Form 1423.

a. DI-A-7088 Cox&erenceAgenda

b. Contractor Format Compatibility Problem Report

c, Per NAEC Report MIsC-52-1075 WT Input/OutputDescription

d. Applicable sections af Appendix E, KIL-STD-2165A.

70. PREPARATION FOR DELIVERY . .

70.1 Packa~ine and Packing. Reports or data required hy this standard
shall be packed and packaged for delivery inaccordance with the contractor’s best
commercial practice.

70.2 Markine for Shiuments. All shipments of reports.shall be marked as
stated in the contract or as otherwise instructedby the procuring agency.
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10. SCOPE

~f).~ Purmos~. This Appendix is a mandatorv part”of MIL-STD-2165A for U,S,
Navy procurement. The information contained herein is intended for compliance.
This appendix defines the System Synthesis !40del,(SSK) input data sheets to
facilitatethe collection of Vni~ Under Test (uUT) and wOrklOad data as they
relare to the Consolidated Automated Support System (CASS). This appendix ako,
in part, establishes the mapping model’s performance and design limitations.

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

20. APPLICABLE DOCUMENTS

20.1 Government Documents.

20.1.1 Standards’. The following standards form a part of this document
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
Specificationsand Standards (DODISS) and supplem&t thereco cited in che
solicitation.

STANDARDS

MILITARY
MIL-STD-1309 -

MIL-STD-1388-1 -
MIL-sTD-1521 -

MI~.sTD.208L

Definition.of Terms for Test ?leasurement
Diagnostic Equipment
Logistic Support Analysis
Technical Reviews and Audits for SYSrem,
Eauipment and Computer Software--

Maintainability of Avionic and Electronic

to

and

Systems and Equipment, General Requirements
for.

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

20.1.2 Other government docvmencs and oublicaticms. The fO:~OWia& o:hel:
government documents and publications form a part of this document to the ex:cnt
specified herein. Unless otherwise specified, the issues are :hoae specifiud in
the solicitation.
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(tL$.ECReports are available from Commanding
Center, AllT?:34A, Lakehurst, NJ. 08733)

Instruction

Officer, Naval Air LJarfare

SECNAVINST 3960.6 Department of the Navy Policy and Responsibili~ 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-208b and MIL-STD.2077.

.30.2 Weapon Replaceable Assemblv (WRA~. A generic term which includesall
replaceablepackages of a system installed in that system with the exception of
cables, mounting provisions and fuse boxes or circuit breakers.

30.3 Shop Reolaceabld Assemblv (SRAI.” A’generic term which includes all
packages within a WRA including the chassis and wiring as a unit.

30.4 Sub-Shou Replaceable Assemblv (Sub-SRAl. A modular form irem
packaged on an SRA.

30.5 Interface Device (ID). The ID is any device which provides mechani-
cal and electrical “connectionand signal conditioning between the ATE and the UUT.

30.5.1 Simule Interface 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 USA, SRA and S.b-SRA.

I
30.7 UUT Test Prozram Sets (TPS~. ‘ATPS consists of chose items necessary

to test a WRA, SRA or Sub.SRA on ATE. This includes electrical, me?hni=+l and
test progrti elements. The individual elements are the .test program,‘the
interfacedevice and the test progrsm set documents..

40. GENESAL DESCRIPTION “

40.1 Types of data sheets. This appendix refers to FIVE types 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, snd the fifth form (not
numbered) identifies the source of the information being provided. The forma are
as follows:

,.

?9
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Form Number Para~rauh ~,

So Number Assfgnzd 3.L Source Data Scmccs.i’yFozn!

1

2

3

4

50.

50.1

50.1.

3.2, Weapon System Data Form

3.3 Weapon Replaceable +sembly (NM)
Data Form

3.5 Site Data Form
.0

3.7 UUT Test Requirements Data Form

FORMS AND INSTRUCTIONS
.. .

Source Data Summary Form instructions .

1 General Instructions. One Source Data Summary Form should be filled
out “foreach data collection package completed. This form is divided into two
Darts. ‘he first part (top) identifiesthe office and individual responsible for
the data. The sec&d 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: Identificationcode of the office entering
Example: NAWCADLKE-PD25. This,code should
data form submitted.

)

the data.
be included on each,

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

,.

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

City: “. City of the individual responsible for the data.
Example: Lakehurat.

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

Zip.Code: Five-or nine-digit code assigned to the postal location.
Example: 08733. ,.

80
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Phone: Commercial area code and phone number of the individual respon~
sible for the data.
Example: (908) 323-0000

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

Number of data forma being submitted with this package:

Examule: one svstem contains 10 URAS (4 of the WRAs have 10 shop replaceable
assemblies”(SILAS)an~ 6 of the URAS have 5 SRAS). The system is deployed on two
platform types at three sites. The data fonus required will be:

1 Weapon System Data Forti

10 WRA”Data Forms

3 Site Dats Forms

80 IJOTTest Requirement Data Forms (10 W8As and 70 S8AS)
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SOURCE DATA SUMMARY FORM

OFFICE c:ODE l------

1

NAME

ODRESS

CITY

PHONE

I 1 sTATE ‘ ZIP CODE I 1

I
. .

1 . . .
tiATE(MDD u

NUMEER OF DATA FORMS BEING SUBMITTEO WITH THIS PACXAGE

9.D!. ~ CONTSNTS

1 WEAPON.SYSTSM DATA FORM

2 NRA DATA FORM

3 SITE DATA FORM
. .

.4 l.iJTTEST REQUIRSMXNTS DATA .FO,@S*-
,- ,.

. .
*Note: To determine UUT compatibility with CASS,.only data Forrq4 needs

be co!npleted.

I

to
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50.2 WeaDon System Data Form instructions.

50.2.1 General Instructiccs. One Weapon System Data Form should be filled
out for each system. l%e weapon systerndata 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) providea information on each WRA assigned to the systern.

50.2.2 Detailed Instructions.

System AN Nomenclature:

Noun Nomenclature:

.,. ‘

Work Unit Code:

Platform:

SyaternQuantity/Platform:

WRA AN Nomenclature:

WRA Manufacturer’s
Part Number:

WRA Quantity/System:

W MTBUMA (Hours):
.

I .:
.:

Official Item designation “
Example: AN/ASW32 .

COsmOn item name.
Example: Auromati$.F”lightControl Se’t .“

. ... ...

Official code assigned to the weapon system ,.
Example: 5771OOO -

Type/model/seriesof aircraft,

system in On
Example: F-14A

Number of this system assigned
identified

ship that the weapon

to each platform

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

Manufacturer’s part number
Example.:A51A9002-101

,.,

Number of identifi’edWWAs”.asaigned tO this “system”

Mean time between unscheduled maintenance acti~ns ih
hours includes .MTBF+ A7?9s -
Example: 245.5

93
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WEAPON SYST~ I)ATAFOIU.i1

SYSTSM AN NOlLENCL4TURE

NOUN IJOMENCUTURE
(Maximum 36 characters)

WORK UNIT CODE

1 t

(Maximum 24 characters’)

I J

[ J
(Maximum 8 characters)

1

SYSTEM WSAAN NRA WA WRA
PIATFORM QUANTITY/ NOMSNCIATUSE MFG PART QUANTITY MTBllMtl

PL4TFORM (OPTIONAL) NOMSER /SYSTEM HRs

.

---
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WP.AData Form instructions

L General Ins:ruceions. One WRA data form should be filled out for
each NRA. The WRA data form is divided into three parts. The first (top)
identifies the source of the data and the level of its validity.. The second
(middle) is fOr data specific to the ~ description. The third (bOttom) provides
information on each SSA within the WRA.

50.3.2 Detailed Instructions

WRA AN Nomenclature:

USA Noun Nomenclature:

Manufacturer’s Part Number:

FSCM:

SM&R Code:

Wuc:

SRA AN Nomenclature:

SSA Noun Nomenclature:

55A Manufacturer’sPart No.

SRA FSCM:

SRA Wuc:

55A EMT (Hours):

SRA SM6R Code:

Official item designation.
Example: CP1029/ASW32

Common item nsme.
Example: Aircraft Roll Computer

Manufacturer’s part numbers.
Example: A51A9002-101

Federal supply code for manufacturers.
Example: 26512

Source, maintenance, and recoverabilitycode.
!lxample:PAOGD

Official code assigned to che UIJT
Exsmple: 5771100

Official item designation.
Example: CP1029/ASW32

Common item nsme.
Exsmple: Aircraft Roll Computer

Manufacturer’s part number.
Example: A5I.A9OO2-101

Federal supply code for manufacturer.
Example: 26512

Official code assigned to the OUT.
Example: 5771100

Elapsed on-station maintenance time.

Source, maintenance, and recoverabilitycode.
Example: PAOGD

85
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(
I SRA Quantity/!JRA: Number of identified SRAS assigned to this W&4

SSA MTBUMA: Mean time between unscheduled maintenance actions in
hours includes HTBF + A799s.
Exsmple: 4080.8

8.5
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WRA DATA FORM 2

WR4 AN !?OMENCIA~E ~“

(Maximum 2& characters)

WSA AN NOMENCWITJRS I I
(Kaximum 36 characters)

I

!
WRA PART NUMBER I J

(Maximum 24 characters)

Wuc I I

SF.A SSA “
MPG EMT SSA ;R

SSA AN SSA NOUN PART SILk SRA IN SM&R PER
NOMENCLATURE NOMSNCIAIURE Nun. FSCM Wuc IRS CODE m

,.

JSRAM7BUMA —
(NRs)

07
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50.4 Non applicable to the SS!4

50.5 Site Data Form instructions.

50.5.1 General Instructions. One site data form should be filled out for
each site at which a system is deployed. The site data form iS divided into three
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 third provides
the operational hours and quantity/platform for each platform the systernis on.

50.5.2 Dstailed Instructions

! . Description;:

I Platform:

I Peace Time .Operational
Hours:

Combat Time Operational
Hours:

I

I Platform Quantity at Site:

Official system designation
Example: AN/ASW32

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

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

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

Number of platforms wiCh the identified system
at site.
Example: 12

88
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NOTE: THIS

. .

DESCRIPTION

SHEET MIST BE L4BELED CLASSIFIED WHEN CLASSIFIED DATA

SITE DATA FORM 3

IS ENTERED.

PEACETIME COMBAT PLATFOSM
PJATFORJI OPERATIONAL OPERATIONAL QUANTITY AT

Houss/MoNTS HOIJRS/MONTH SITE

. . . . .. .

.. .
.. .

. .

NOT2: TliISSHEET MIJSTBE LABELED CLASSIFIED WHEN CLMSIFIEO DATA IS ENTEREIJ

89
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Not auDlicable to the SSH.

“~T Tssz Raouirements Data Form instruetions. “

50.7.1 General Instructions. When completing the Tesc Requirements Data
I Fo”ms, high and low values should be entered only wliena range is specified;

Example: 0.0 co 10.OV, 1.0 to 3.OA, Or 10.IJE3tO lIJO.0E3HZ. These entries should
not account for accuracies and tolerances. When only one value is given, enter
the nominsl valus 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
‘sp”ecificunits.

The two power requirement categories (AC and DC power supplies) are reserved ‘
for.I.NITpower supplies. Test stimuli are t.0be ,enteredin the wavefoti generation
category.

Only one value is permitted in each field. Therefori, an entry of”+1/-3 is
not permitted in a tolerance field, not is 1.0 to 3.OAvalid in a current field.
Symbols such as +/~, “G.T.”, and “L-T.” are not pe~itted.

I
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 exponential. Exsmple: 10 IQVshould be entered as 1O.OE-3, .lE-1
or .010

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

50.7.1.1 (JUTidentification. The following lJUTidentification information.
is required for each’OUT for which test requirements are being provided. “ . .

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

Data Level: Enter one digit: 1, 2, 3, or 4
1:estimated figures/values
2:contractor proposed or approved fig-
ures/values
3:contract figures/values
4:actual or documented figures/values

Document type and number.
Example: TRD-Y228A789

Data Source:

90
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Expiration Date: The laat date that the data included in this package
is considered valid in its data level.

Commodity: For NAVAIR use only.

Program Element: For NAVAIR use only

UuT class: Enter the appropriate character code:
TI: WsA
s: SRA, or
c: CAss SRA

Part Number: Uanufacturer part number

National Stock No: National stock number

Noun Nomenclature: Common item name

AN Nomenclatn.tra: Official designation of the item

Work Unit Code: Official code assigned to the UUT

EKT: Elapsed on-station maintenance time. For fielded
UUTa, this is total maintenance time; for CASS
testables, ~hia is estimated station run-time.

TEC: Typa equipment code

50.7.1.2 Suecial 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 engineeringjudgment. UUT stimulus and
measurement requirements should be entered under the appropriate test category
given in table 1, paragraph”50.7.2.1. The informationfor a signal should only be
entered on one sheet. Additional instructions are included at the bottom of each
data entry sheet. If any field is not applicable, leave it blank. If any sheet
is not applicable, leave it out.

The EO teat categories are unique in that they work aa a group. Test
category 22 (FLIR), 23 (LASER DESIGNATOR), 24 (L4SER 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 che 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 boresighc (if necessary). It is not important to maintain
the same record number across the categories as each requirement is filled in. As

there is a UUT with a FLIR requirement. Test category 22 and test
must’both be filled in to complece the test requirement. For test
only the FLIR column for the component would be filled in, as well as

91
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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 parameters. Critical parameters are Chose parsmeters in
a given test category that must be present for translation t.obe valid by the MM.
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 WT that must be measured by test station’instrumentation. Stimulus require-
ments are signals that must be provided by the tester co the UVT.

. .

Tolerance/Accuracy -.Tolerancefields are usually required for sti@us and
.power requirements and accuracies fOr measurement,requirements. In either case,
the term refers“co the UUT si~al reqtiiremht, not to the test station performance
characteristics.

Number of Test .Pins/Channels- Both,terms are used interchangeably and refar
to the number of signals simultaneouslyrequired to complete a test.

50.7.2.1

Test Cateeory

01

02

03

Ofl

05,

06

07

08

09

10

Test categories.

Cateeow t)escriution

DC Power Supply Requirements

AC Power Supply Requirements

DC Measurement”Requirements -
.. .

DC.Measurement Requfremerits;

DC Measurement Requirements :

DC Voltage Measurement

DC Current Measurement.

,.
Resistance Measurement

Analog,Stimulus Requirements - Pulse Generation Excluding
Complex RF Pulse Formats

Analog Stimulus Requirements - Waveform Generation

Analog Measurement itsquirements-

Analog Measurement Requirements -
ing Complex Wavefonus

.+nalog?leasurementRcquireuw?nts-

AC Volt,ageMeasurement

Frequency hleasurementExclud-

Time Interval Measurement
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Analog Measurement Requirements -
Exclu~ing RF Signals

Analog .MeasurementRequirements -

Complex iJavefOrmMeasurement

Pulse Measurement

Digital Test Requirements - SciIn&s/Measurement

Resistive Load Requirements

Synchro/ResolverStimulus Requirements

Synchro/ResolverMeasurement Requirements

Interface Bus”Requirements

RF Stimulus.Requirements . . . . .

. . .“. ..

RF Measurement Requirements

Pneumatic Requirements

~NS Requirements

Eleccro-Optic Requirements - FLIR

Eleccro-Optic Requirements - Lsser Designators

Electro-Optic Requirements - L=ser Range finders

Electro-OpticRequirements - lV Systems

Electro-OpticRequirements - Multispectral SYSterns

Electro-OpticRequirements - Displays. .

.“
. . .
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50.7.2.2.1. Waveform Generation. Com31ex Waveforms !’!easurenent!Tes<
Categories 7 and 11)-.

WAVEFORM TYPE CODE

DC DC.

MODULATION TTFE CODE

NO MODULATION NOMOD

Sinusoidal I SIN I t.AMPLITUDE lAKPLM/

=%=--R+ FREQUENCY ~QM

Ramp/Sweep

Pulse IPU

Logic Data LO

Arbitrary IARS \

AC IACI

50.7.2.2.2 AC Voltaea Measurement Requirements (TesC Cateeorv 81.

Voltage Type Code

Peak-Peak P-P

True RMS . RMs

50.7.2.2.3 Comulex Waveform Measurement (Test Careeorv Ill.

I Signal Type

I Single Shor.
Repetitive 3CodeTRANs

REPET

L--J

Downloaded from http://www.everyspec.com



50,7 .2.2.4 Di~ital Stimulus and tieasurementRew-tiremencs(Test Cateeorv

Logic Type Code

Diode-Coupled Logic DCL

Transistor-Transistor Logic TTL

Diode-Transistor tigic DTL

Resister-TransistorLogic RTL

Hybrid-TransistorLogic HTL

Emitter-CoupledLogic ECL

Metal-Oxide Semiconductor kos

Complementary-Symmetry MOS CMS

Discrete DIS

I Pin .Type I Code

I Stimulus
I

s

Bidirectional B

.

50.7.2.2.5 Interface Bus Reauiremencs (Test Catei?orv17).

Bus Type Code Bus Type Code

MIL-sTD-1533A/B 1553 ARINC 42 429

IZEE-488 488 McAIR A3818 3818 “—

Ethernet 802.3 High-Speed Data Bus HSDB

MIL-STD-1397 1397 Fiber-Optic Data Bus FODB

RS232, 19.2K Baud 232 Manchester (RS-f+85) MANc

?IIL-STD-1773 1773 Harpoon/SLLH (RS-4!35) HARP

EIA-XS-422,up to 38.6K Baud 422 RS-485 4s5

’35
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50.7.2.2.6 RF Stimulus Requirements(Test Cateeom 18>.

Waveform Type Code

SINUSOID SIN

PULSE MODULATED m

Modulation Type Code

E=EH
I Pulse Modulation I PUL I

50.7.2.2:7.RF Measurement Requirements (Test Cateeorv 19).“ .“ ~ “
.,. . . . . ..

tlaveformType

Sinusoid
~~- .~

Amplitude Modulation .AM

Frequency Modulation R4

Phase Modulation PM

Pulsed AC PuLl

Pulsed DC PuL2

Square Wave S.QV

Triangle Wave TRI

Arbitrary ARB

RarnP BJ4P
1
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50,7.2.2.8 INS Requirements (Test Gatewrv 211.

EiE!E3”AR57A Communication Interface

50.7.2.2.9 Electro-OuticalRequirements (Test Cateeorw 22-271.

‘Videoor Raster

“Format

RS-3L3

RS-170

A6-DRS

Digital

170 I
~.

-1DRS

DIG

- 1 1

3 ~“
Display Type

Raster

Scroke
: ,&

Raw Video SAW

Composice COM

lionComposite NCM
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UUT TEST REQUIREMENTS DATA FORM 4 (SHEET 1 OF _)

,

NUMBER

NOMENC&URE

A/N NOMENCLATURE

UuT CLAS .

NATIONAL STOCK NO.

WORK UNIT CODE

FSCM

SM&R CODE

EMT (hours)

OFFICE CODE

EKPIkViTIONDATE

DATA LEVEL

DATA SOURCE

PROCRAM ELEMENT

COMMODITY

I i (Maximum 1 character)

I I

L--___J

L--__J

I I

—

I J

I I
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I/UTTEST RSQUIRSMENTS DATA’FO~ 4“ (SHEET _ OF _)

PART’NUMBER I I

DC POWSR SUPPLY “REQUIREMENTS TEST CATEGORY 01

VOLTAGE I VOLTAGE I YJJAOCURRENTI I
\ TOLSRANCE CAPABILITY

HIGH Low
RIPPLE QUANTITT

~

(VOLTS) (VOLTS) (VOLTS) (AMPs) ‘(P-P VOLTS) (NO.)

..

I

1

. . . .

Instructions: (1) There should be one entry for each UUT pin that requires a
different DC supply voltage.
(2) If the UUT has several pins with the same voltage applied,
the current can be summed and .enceredas a single requirement.
.(3) Voltage tolerance should be entered as a single:requirement.
(4) Ripple should be entered in peak to peak volts. .
(5) If a supply is used to provide a DC reference voltage (to
one or more pins), tha range of optirationcan be $ntared in the”
high or low voltage fields.
(6) The high voltage field must be filled in.
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UUT TEST REQUIREMENTS

!lIL-STD-2165A
A?PENDIX E

DATA FORM 4 (SHEET _ OF _)

AC POWER SUPPLY REQUI-TS TEST CATEGORY 02

VOLTAGE CUSRENT FRSQUENCY NOMPER
VOLTAGE TOLEiUiNCE CAPACITY FREQUENCY TOLERANCE PHASES QTY

HIGH Low HIGH Low

.
rum Iu4s RMs

VOLTS VOLTS VOLTS AMPS Hz HZ HZ NO. NO.

,. “’

,.

Instrue.tions: (1)Voltage and voltage tolerance sliouldbe entered in rms
. . volts.

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

100
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UUT TEST

PART NUMBsx I

REQUIREMENTS DATA FORM 4 (SHEET_ OF _)

DC MSASUREMKNT RSQUIRSMENTS. TEST CATEGORY 03
DC VOLTAGE MEASUREMENT

VOLTAGE ACCUF&Y

HIGH (VOLTS) I LOW (VOLTS) z.

I

Instructions (1) High and low voltages should be entered in volts.
(2) Accuracy should be entered as a percentage of the low
voltage.
(3) The high voltage and 10V voltage fields must be filled in.

*

101
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UuT

I“ART:7J!’W2!

T&ST REQUIREMENTSDATA FORM 4 (SHEET _ OF _)

IDC M!%ASUIUZURNTR.EOUIREMENTS TEST CATEGORY 04 i
DC CURRSNT MSASUR&ENT

I CURRENT I ACCURACY I

HIGH (AMPS) Low (AKPs) %

. .

..”

Instructions: {1) High and low current should be entered in amPs.
~2~ C&ent accuracy should be entered in Derceni.
(3) Since the current values

should be entered either

I (~) ‘The high current and low

are entered ii amps, 5 millismps
as”O.DOS or 5.E-3.
current fields must be filled in.. .

102
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~’ TEST REQUIRE!!EhTSDATA FORM 4 (SHEET _ OF _)

p~T NIJ”,~ ~

DC MEASURE..ENTREQUIREMENTS TEST CATEGORY 05
RESISTANCE MEASUREMENT

I

MAXIMUM RESISTANCE

(OHMS)

~Instructions: ‘(1) The maxim& resistaircemust“be entered in ohms. . ..
(2) Do not.use “open” or “short” for the resistance value.

-nJT

:; ,,

Downloaded from http://www.everyspec.com



U’UTTEST REQUIREMENTS

APPE!!DIXS.

DATA FORM & (SHEET _ OF _)

PART NU?!!ERI

ANALOG STIMULUS REQUIREMENTS TEST CATEGORY 06
PULSE GSNERATOR

PULiE I I I I
REPETITION PULSE RISE FALL DEL4Y
PERIOD WIDTH TIME TIME TIKE VOLTAGE

HIGH I Low
(SEC) (SEC) (SEC) (SEC) (sEC) (VOLTS) (VOLTS)

! , ,

,.

Instructions: (1)
and
(2)

. .

Delay time should be the time from the start of the waveform
the fi; stpulse.
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.
(k) Voltage at the bottom of the pulse is entered in voltage
low.
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UUT TEST REQUIREMENTS DATA FORM 4 (SHEET_ OF _)

ANALOG STI.MULUSREQUIREMENTS TEST CATEGORY 07
WAVEFORH GENERATION

WAVEFOR!!TYPE WAVEFORM MOD
(SIN, SQW, TRI) FREQmm AMFLITWDE TYPE CuRRENT

HIGH law HIGH MAX HIN
CODE (HZ) (HZ) (VOLTS) (v% ) CODE (Am%) (Am%)

Instructions: (1) Frequency values are entered in Hz; thus, 5 NHz 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.
(J) For high and low amplitudes, enter che actual voltage values
in the appropriate dimension for that waveform type in standard
.eleccricalengineering terminology. (such as: pulse is volts
peak, DC is volts, sine is RMS).
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UUT TEST REQUIREMENTS DATA FOSM 4 (SHEET _ oF _)

PART NLFLSER J

I ANALOG MsAsuRsnswT REQUIRJIKSWTS TEST CATEGORY 08 I
AC VOLTAGE MEASURSHRWT

(CODE) (%)

VOLTAGE” FSSQUENCY

HIGH LOW HIGH
(VOLTS) (vOLTS) (Hz) (f:)

,.” .,

-.

.,. . ,.

1 I

1. I

Instructions: (1) Frequency~values are entered in Hz; thy, 5MHz ehould be .
entered either as 5000000. or 5.E+6. .
(2) The codes for”voltage type are id paragraph 50.7.2’.2.2.

~ (3) Total harmonic content should be
the voltage amplitude.
(4) If the voltage or frequency does
can be entered in either the high or
(5) A series of tests can be entered
they can be entered on a single line
parameter limits specified.

1(I6

entered as a percentage of

not vary, the nomina1 value
the low column.
on a test-by-test basis or
with the high and low

; ““
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UUT TEST REQUIRI?!!RNTS

AFPSiN~IX”E

DATA FORH 4 (SHEET _ OF _)

PART NUMBER I

ANALOG MEASUREMENT ~QUIRIiliENTS TEST CATEGORY 09
FRSQUENCY HEASURSMENT

FREQUSN~’ VOLTAGE

HIGH (HZ) LOW (HZ) HIGH (VOLTS) LOU (VOLTS)

..
.. .

.,,

Instructions: (1) Frequency values are entered in Hz; thus, 5MHz should be .
entered either as 5000000. or 5.E+6.
(2) A series of tests can be entered on a test-by-testbasis ox
they can be entered on a single line 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 ~he measured signal is entered
voltage low.

.. .

“.

in
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UUT TEST REQUIREMENTS DATA FORH 4 (SHEET _ OF _)

ANALQG MEASUREKENT REQUIREMENT TEST CATEGORY LO
TIME INTiiRVALMEASUREMENT

TIME INTERVAL VOLTAGE

MAXIMUM (SEC) MINIMUM (SEC) HIGH (VOLTS) LOW (VOLTS)

,.

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 vich the high snd low
psrWeter limits specified.
(3) Voltage at the top of che measured signal is entered in
voltage high.
(4) Volta~e at the bottom of the measured.signal is entered
voltage low.

in

LQB-
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APFZ?J21XE

DATA FORM 4 (SHEET _ OF _)

AttALOGMEASUREMENT REQUIREMENTS TES7 CATEGORY 11
COMPLFX WAVEFORY MLLWLEMENT

U4VEFORH WAVEFORM MODULATION SIGSAL
TYPE FREQUENCY AMPLITUDE TYPE TYPE

HIGH HIGH
CODE (HZ) (Y;) (VOLTS) (vi-%) CODE CODE

. .

.

.
. ... ...

Instruc:ians: (1) Frequency values are entered in Hz; thus. 5NHz “shouldbe
entered either as 5000000..or 5.E+6.
(2) A series of tests can be entered on a test-by-test baais or
they can be entered on a single line with che high and low
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 high and low amplitudes, enter the actual voltage values
in the appropriate dimension for that waveform type in standard
<Iec:rical engineering cermjnolog.”(such as: puIse is ‘?Olts
peak, DC is volts, sine is RMS).
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UUT TEST REQUIRSHENTS DATA FORM 4 (SHEET_ OF _)

PART NU.MRER I I

ANALOG MEASUREMENT REQUIREMENTS TEST CATEGORY 12
PULSE MSASURSMNT

PULSE
REPETITION PULSE RISE FALL DEIAY

PERIOD WIDTH TIMS TIifE TIME VOLTAGE

HIGH
(SEC) (SEC) (SEC) (SEC) (SEC) (voLTS) (v%)

“.

. .

..

Instructions: (1) Delay time should be the ms.ximumtime between any two
channels required sipultaneously. “

. (2) Time values are entered in sec., thus, 5 millisec should be
entered either ss 0.005 or 5.E-3.
(3) Voltage at the top of the pulse is entered in voltage high.
(&) Voltage at the bottom of the pulse is entered in voltage
low.

I

110
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UUT TEST REQUIREMENTS DATA FORM 4 (SHEET _ OF _)

2T NU.M.RER I I

IGITAL TEST REQUIRENRNTS TEST CATEGORY 13
rIHULUS/KSASUREMSNT

). PINS MAX VOLTAGE MAX
i LOGIC PIN DATA DRIVE IA)GIC
WILY TYPE RATE HIGH LOw CURREN2 TYPE

(BITS/ TOL TOL
(NO.) (CODE) SEC) VQLTS (Z) VOLTS (%)

.-

cructions: (1) For the logic family, make an entry for the total number of
unique stimulus , measurement (m), and bidirectional (b) pins.
(2) Max drive current is qhe maximum single channel drive
current on any pin within a logi.sfamily.
(3) The codes for pin type and logic types are in paragraph
50.7.2.2.4.
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RESISTIVE LOAD REQUIRENSNTS TEST CATEGOKY 14

RESISTANCE

I
MAXINUM POWSR

MAXIMUM MINIMUM ACCUIWJY DISSIPATION QUANTITY

(OHMS) I (OHMS) I (%) I (WATTS) t (NO.).-

. . . .“

u3tructi0ns: (1) The accuracy value supplied should bs
minimum resistance.

associated with the

—
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SYNCHRO/RZSOLVER TEST CATEGORY 15
STVRLUS REQUIRF.MEITS

HARMONIC MAx . ANGULAR ACCURACY
VOLTAGE ACCURACY CONTENT R4TE RANGE

(+) (-) UAx MIN FINE COARSE
(+/-) (+/-)

(DEG/
(VOLTS) (%) (%) (%)’ s.~c) (DEG) (DEG) (DEG) (DEG)

I
“i , . ;: “’ .. . ,.’

l“’

1“

/

I

—

1@CHRO/RESOLVER:~TIMULUSREQUIREMENTS (CONTINUED)

1.’“
INPUT

BREAXDOWN REFERENCE
RESOLUTION VOLTAGE IMPEDANCE

1

FINE COARSE
+/-) (+/-) (+) (-)

~DEG) (DEG) (VOLTS) (OHMS)

I ‘, “

~’

Q I I I I

—

OUTPUT REFRRENCE
DRIVE FREQUENCY ACCU!CY

h’ KIN’ (+) (-)

(VA) (H2) “(HZ) (% NOH)

{
I.— ..-_J
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UUT TEST REQUEU2!ENTS DATA FORM 4 (SHEET OF— —)

SYNCHRO/RESOLVER TEXT CATEGORY 16
MEASUREMENT REQUIREMENTS

VOLTAGE FREQURNCY MAX tik RA.?.?GE ACCURACY
RATE

MAx MIN MAz KIN FINE COARSE
(+/-) (+/-)

(VOLTS) (HZ) (HZ) (DEG/SEC) (DEG) (DEC) (DEC) (DEG)

SYNCHRO/RESOLVES
MSASUREkENT REQUIREMENTS (CONTINUED)

,
INPUT BREAKDOWN

RESOLUTION VOLTAGE

FINE
REFEMNCE

COARSE
(+/-) (+/-) . (+)

IMPEDANCE
(-)

(DEG) (DEG) (VOLTS)” (OHMS)

wtructions: (1)‘Thevoltage and maximum rate fields must be filled in.
..

116
.
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UUT TEST

RT NUMBSR [

REQUIREMENTS DATA FORM .2 (SHEET_ OF _)

I

,XTFR?ACEBUS REQLURSHENTS TEST CATEGORY 17

BUS TYPE NUMBER OF
(1553, 488, 232, ETC.) CHANNELS DATA IUTE

(CODE) (N@.) (BITS/SEC)

I I 1’

5cructions: (1) The codes for bus type are in paragraph 50.7.2.2.5
(2) Date raze should be entered as the maximum transmissionrate
per channel. Example: an S-line parallel bus transmittingdata
at 1 Khz should be entered as 8000000.0 or 8.+E6 bits/sec.

“115
:
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UtT NUMBER

UDT TEST REQUIREMENTSDATA FORM 4 (SHEET _ OF _)

L I

LF STIMULUS REQUIREMElT2S ,. TEST CATEGORY 18

OUTPUT OUTPUT DIGITAL : cHARAc-
POWER POWSR MODUIA- TERIS-

UAVE RANGE TOLER- MODULA TION PHASE TIC
?oF.M SIGNAL ANCE -TION DATA , SHIFT IMPE-
WPE FREQUENCY POWER AT O TYPE RATE RANGE OANCE

DBK

HIGH” mu HIGH LOw BITS/
;ODE Hz Hz DB14. DBS4 DBM CODE SEC ..DEW’ otUiS :

.. . ..

111structions: (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 wavsform :ype code if appropriate or leave :h~
field blank. . .

I

I
I
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&P?ENDIx E

UOT TEST REQUIREMENTS DATA FORM 4 (SHEET _ OF _)

T NUMBER

‘MEAsUREMENT REQUIREMENTS TEST CATEGORY 19

LVE INPUT POWER DIGITAL CHARACTERISTIC
IRM RANGE SIGNAL MODULATION MODULATION IHPEDANCE
‘PE FREQUSNCY POWER TYPE DATA RATE

HIGH Low HIGH Low
)DE HZ HZ DBH DBM CODE BITS/SEC

.,
OHMS

. .

cructions: (1) Frequency values are entered in Hz; thus, 5 ~z should b~ “
entered either as 5000000. or 5.+E6.
(2) The codes for waveform and modulation type are in paragraph
50.7.2.2.6.

117
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PART NUMBER

MIL-sTD-2165A
A?PENDIX E

UUT TEST’REQUIREMENTS D.4TAFORM 4 (SHEET OF _)—
.

_l
PNE$lATIC RSQUIRSMSNTS TEST CATEGORY 20

‘i STATISPRSSSURS PITOT (TOTAL) p~ss~ CAPACITY
—,

4
HIG L5w CHANGE HIGH LnW ACCURACY CHANGE
(IN, (IN. ACCURACY RATE (IN. (IN. (IN. HG) RATE (CUBIC
HG) HG) (IN. FIG) (n/MIN) HG) HG) (RNOTS/ INCHES)

KIN)

E
I ,

Inscrpctions: “(1)High and low preksures should be enter,edin inches of
mercury.
(2) Pressure change rate accuracy should be entered in the
shown.
(3) The high pressure and pressure change rate fields must
filled in.

118
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UUT TEST REQUIREMENTS

APP~DIX E

DATA FORM 4 (SHEET_ OF _)

WT NUMBER

[NS REQUIREHSNTS TEST CATEGORY 21”

‘UUT TYPE

CODE I

wtructions: (1) The code for INS.is in paragraph”50.7.2.2.8.
,. . . . .

—_.—.”
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UUT TEST REQUIREMENTS DATA FoRti4 (SHEET _ OF_)

I@P, T h’SR I I

I ..
., 1
hLEcTRO-OPTICtiitEQUI~S TEST CATEGORY 22 I
-~IR

BORE- STABI-
SIGHT LIZED

OPTICAL AFsR- SPATIAL ALIGN- PLAT-
.BANDPASS TURE IFOV Fov BANDPASS MENT FORM

-,

{IIGH “LOW x Y HIGH LOW

-1~lc/oNs S.Q ,~ :!:

l-is
DEGREES HZMRAD ““ b O-NO

-,

;“
1

,,
i,

ouTPuT
VIDEO
FORMAT

CODE

@CTRO- OPTICAL REQUIREMENTS TEST CATEGORY 23
IASER DESIGNATORS I

-

1 OUTPUT BEAM PULSE STABILIZED LASER
\AVELENGTH APERTURE POWER DIVERGENCE WIDTH
-!

PIATFORJl MODE

1-YES
MICRONS SQ CM JOULES MILLIRAD SEC o - NO CODE

-

~

&TRO-OpTICAL REQuIm4ENTs
I14SERMNGE FINDERS

TEST CATEGORY 24

-!

RECEIVER INPUT PULSE BORESIGHT STABILIZED
\/AVELFNGTH APERTURE POWER RANGE WIDTH ALIGNMRNT PLATFORM
-,

HIGH Low
l-YES

MICRONS SQ CM WA2TS/SQ CM SEC SAD O-NO
-

—

—

In~$cruccions:(1)
(2)
(3)

,.

\

See special,instructions in paragraph 50.7.1.2
The EL?codes are in paragzaph .50.7.2.2.?.
Spatial bacdpass should be encercd in hertz per milliradian,
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YI[.-sm. 21.:.5.4
.A.Ff’~y3Ll:“E

UUT REQUIREMENTS DATA FORY 4 (SHEET _ OF _)

,~, ~~,,R ~

ELFXTRO-O?TICAL RECjUIREKEh’TS TES? CATEGORY 25
TV SYSTEMS

OUTPUT
0pT1~4L SPATIAL BORESIGHT STABILIZED VIDEO

BAttDPASS APERTURE FOV BANDPAsS ALIGNMENT PIiiTFOR14 FORHAT

HIGH Low XY HIGH LOW

MICRONS
1-YES

SQ CM DEGREES - HZ MS#iD IUDIANS O-NO CODE

ELECTRO-OPTICAL REQUIREMENTS TEST CATEGORY 26
MULTISPECTAL SYSTE!!SCOMPONENTS I

lASER
IWNGE TOTAL BORESIGHT STABILIZED

FLIR Tv IASER FINDER APSRTURE ALIGNMENT PL+%TFORM

l-YES l-YES 1-YES 1-YES
I O-NO O-NO O-NO

l-YEs
O-NO SQ CM RADIANS O-NO

I

I ,i I I I I I 1
I,ELECTRO-OPTICAL REQUIRLtiEtTTS“ TEST CATEGORY 27 I
IDISPLAYS

AMBIENT
LIGHT

TYPE TYPE MI::IMW
DIS-

INTSN-
COLOR R4STSR INPUT LINE DISPMY INTENSI’lY SITS

P7AY MONITOR FORtMT SIGNAL WIDTH SIZE RANGE COhiOL

HIGH Low
1-YES ~1-YES

CODE O-NO CODE CODE METERS SQ CM ST-L?4SBERTS O-NO

]

~
Tlstruccions: (1) See special instructions in paragraph 50.7.1.2 —

,. (:!)The Ec)codes are in paragraph W. , .L. L . .?.-.% -..

(3;I Spatiai bandp;,ssshc,Ltl d :,s ~n:ari.c! i.nh+cc.zper millir5c!i:::.

\
;, ,

<
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60. DATA REQUIREMENTS. The following data is required to be iubmitced in

,ccordancewith the contract DD Form 1423.

a. DI-ATTs-91292 - Unic Under Test (lJUT)Input/Ourput Description.

70. PREPARATION FOR DELIVERY

70.1 Packa~in~ and Packing. Reports or data required by this standard
hall be packed and packaged for delivery in accordance with =he contractor’s best
,ommercialpractice.

70.2 Mark”inzfor Shiuments. Al1 shipments of reports shall be marked as

tated in the contract or as .o:herwiseinstmcted by che prOcuring agencY. .
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r STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

t---i
lNSTR13C210NS

& ‘“ ~~~j~~j~~~~~~m”’t CO@Zte lylcrclc~ 1
, 2, 3, and 8. In block 1, both the document number and revision

f
2. ~he submitter of this form must complete blocks 4,5,6, and 7.

3. ~he preparing activity must provide a reply within 30 days from receipt of the form.

NOT~: This form may not be used to request copies of documents, nor to request waivers, or clarification of
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization to
waiv~~any czortion of the referenced document(s) or to amend contractual requirements.I -.

‘y.‘~e“.:$:. 1 DCICIJMEf4TNUMBER
=#*@;ig&;ky~&Gg&{ “MIL-STD-2165A

2.DOCUMENT DATE (WMMDD)

1 FEBRUARY 1993

‘.oocuhsENl73111

TESlrABILITYPROGRAN FOR SYSTEMS AND EQUIPNZNTS
. NANF E OF CHANGE (Idemiti paragraph number and hxlude proFmsd rewrite, if pm”ble. Arrach etira sheers as needed.)

Jr.5.REASOI‘1FORRECOMf.fENDATloN

I

~! I

DO Form 1426. 0C7 89 Prevrous edmms are obzole le.
.,,~,9
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