
MIL-sTt)-790D
HOTICE1
31 h!dy 1988

MILITARYSTANOARD

RELIABILITYASSURAHCEpROGRAi4FOR
PARTSSPECIFICATIONS

TO Al,L HOLDERS OF NI1.-STO-79OO:

ELECTRONIC

1. THE FOLLOWING PAGES OF MIL-STO-7900 HAVE BEEN REVISEO ANO SUPERSEDE THE PAGES
LISTED:

NEMPAGE DATE SUPERSEDED PAGE DATE

10 February
10 February
10 February
10 February
10 February
10 February
10 February
10 Fsbruary

1988
1988
1988
1988
1988
1988
1988
1988

Iv

1:
12
20
New
New
New .

Reprinted without change
30 May 1s86

Reprinted without change
30 thy 1986
30 Hay 1986
31 May 1988
31 Ray 1988
31 May 1988

2. RETAXH THIS NOTICE AMO INSERT BEFORE TA8LE OF CONTENTS.

3. Holders of HIL-STD-7900 w1ll verify that page changes and ●ddfttons Indfcated
above have been entered. This notfce page wfll be retained as a check sheet. TMs
issuance, together with appended ptges, is a separate publication. Each notice Is
to be retafned by stocking potnts untfl the ●ilitary standard Is completely revised
or canceled.

.

Downloaded from http://www.everyspec.com



I

I

. .. . . . . . . .. ..

Paragraph 1.

;:;

2.
2.1
2.1.1
2.2

3.
3.1

4.
4.1
4.1.1
4.1.2
4.1.2.1
:.; .$.2

4:1:3.1
4.1.3.2

5.
5.1
5.1.1
5.1.1.1
5.1.2
5.1.3
:.:.:.1
. .

5.1.4.1
;.; .;.2

5:1:6
5.2 ~
5.2.1
5,2.1.1
5.2.2
5.2.3
5.2.4
5.2.4.1
S,2.4.2
5.2.4.3

5.2.5
5.2.5.1
5.2.6
5.2.7
5.2.8
5.2.9
5.2.10

5.2.11
5.2.12
5.2.12.1

5.2.12.2
5.2.12.3
5.2.12.4

Supersedes page iv of

.: -.. ..- . . . . . .’ .,,. .- .-. . . . . . . . . . . . . .

CONTENTS

SCOPE- - ” --------” - - --”------
Purpose --- - - - - -- - -- - - * - - - - - -
Applicstlon-- - - - - - - - - - -- - - - - - -

REFERENCED 00CUNENTS- - - - - - - - - - - - - - - -
Government documents- - - - - - - - - - - - - - -
Speciffcttions, standards, and handbooks- - - - -
Orderof precedence - - - - - - - - - - - - - - -

OEFIHITIOI$S -------- ------------
Relfabfllty terms---- ------------

GENERAL REQUIREUEMTS- - - - - - - - - - - - - - - -
Rellablllty assurance program - - . . - - . . - -
General - -- - - - - - -- --- - - - - - - - -
Progra* plan ------- ------------
Basic plan- - - - - - - -- ---- - - - - - - - -
Supplemental plans- - - - - - - - - - - - - - - -
Program rev+ew and acceptance - - - - - - - - - -
Revfew- --- -- - - -- - - -- - - - - - - - -
Acceptance- - - - -- - - - - - - - - - - - - - -

OETAILED REQUIRE?4ENTS - - - - - - - - - - - - - - -
Oocumentatlon submission- - - - - - - - - - - - -
Organlzatlonal structure- - - - - - - - - - - - -
Organizational structure changes- - - - - - - - -
Test facflftfes ----- ------------
Failure analysfs repotts- - - - - - - - - - - - -
610EP alerts ------- - ------------
Corrective action eveluttion test procedures -rid

reports- - - - - - - - - - - - - - - -- - - -
Preparation of evaluation test procedure- - - - -
Evaluation test report- - - - - - - - - - - - - -
Corrective action implementation- - . - - - - . -
Ofstrlbuto? organizations - - - - - - - - - - - -
Program f8plementatfon- - - - - - - - - - - - - -
Tvainlng ---------- -----------
lralnfng records ------ -----------
Caltbratfon -------- -----------
Proprietary processes and procedures- - - - - - -
Failure and defect ●nalysis progracs- - - - - - -
Faflure reporting ---- - --------;--
Faflure and defect analyses records - - - - - - -
Failure and defect analywfs cupabfllties and

facilities- - - - - - -- - - - - - - - - - - -
Corrective plan-of-actfon - - - - - - - - - - - -
ProductIon of prototype parts for evaluation- - -
Clean rooms-- - - - - -- - - - - - - - - - - -
Oescriptfon of production processes and controls-
Aqulsition and production control documentation -
Process control ----- ------------
Inspection of fncomfng materials and work

in-process -------- ----------
Handling and packaging procedures - - - - - - - -
Waterfals- - - - - - - - - - - - - -- - - - - -
In::::::i in-process, and outgofng fnventory

*.-.. ----- ----- -----
Conforming materials- - - - - - - - - - - - - - -
Nonconforming materfals - - - - - - - - - - - - -
Material traceability - - - - - - - - - - - - - -

30 Hay 1986.

1
1
1

2
2

:

3
3

5
5
5
5
5
s
6
6
6

7
7
1
7
7

;

7
7

;
8
8
8
8
8
8
9
9
9

9

::
10
10
11
11

11
11
11

11
12
12
12

.

Downloaded from http://www.everyspec.com



I

1

I

I

!

I

1

1

I

Paragraph

APPEMilIx A

Paragraph

Paragraph

Supersedes

/

5.2..13
5.2.14
5.2.15
5.2.16
5.2.17
5.2.18
5.2*I9
5,2.20

6.
6.1
6.2
6.2.1
6.2.2
6.2.3

6.3

10.
10’.1

20.

30 ●

30.1
30,2
30.3
30.4
30.5
30.6
30.7
30.7.1

;::1

20.

“;::1
30.1.1
30.1.2
30.2
30.2.1
30.3

page v of

CONTENTS - Continued.

Product traceability - - - - - - - - - . . - . .
Controlled storage area - - . . . . - - - . - . -
Qualfty control operations- - - - . . - . . . . .
Qualfty assurance operations- - - - - - - - - - -
~anufacturfn~ flow chart- - - - - - - - - - - - -
Manufacturer s Internal aud~t sctlvltles- - - - -
Sub-assembly manufacturer - - . . - . . . - - - -
Production Ifne audits- - - - - - - . - - . - . -

NOTES - - -”- ------- ‘ -----------
Gerteral - - -- - - - - - - ---” - - - - - - :
Documentation - - - - - - - - - - - - - - - - -
Orgarlfzatfonal structure- - - - -- - - - - . - .
Facfllties --------- ‘ ----------
Corrective attlon evaluation test procedures and

reports- --- - - - - - - -- - - - - - - - ~
Changes from previous issue -.- - - - - - - - -

SELF-AIIOXT REQUIREMENTS - - - - - - . - - - - - . .

SCOPE ----------- ‘---------::
Scop(!- - - - - - - - - - - --- - - “ - --

REFERENCEDDOCW4EN7S-’- - - - - - - - . --- . - - -

GENERA4 - - - - - - - - - ‘--- - - - - “- - “ -
Self-audft program- - - - - - . . - - . - - - - -
Self-audit representatives- - . - - - - - - - . .
Audit deficiencies- - - - - - - - - - . . . . . .
Audit follOW-uP ----- ‘ -----------
Audftsckedules - - - - - - - - - - - - - - - - -
;:;;;;yd~tapea~- - - - . - - - - - . . - - - - -

- - - - - -,- - - ,- - - - - - - - - ---

Self-audit requirements . . . . - - . - - - - - -

Audft requfremen.ts check list - - - - - - - - - - -
TYPfc91 process flow chart- . - . . - . . . - - . -

PROCEOMRES FOR THE PRODUCT ANO QUALITY AUDIT FOR
MIGH RELIABILITY W4PONEHTS - - - . - - - . - . -

SCOPE --.-------’-- ‘---------::
Scope ----------- ---------

APPLICABLE DOCUMENTS- - - - - - - . - - - - - . - -

INS?RtiC710NS --------- ‘------::::
Basallne documentati~n- . - . - - - - - -
Sasolfne supplements- - - - - . . - - - . - - - -
Changes tobaselfne- --- -----------

Audits- - - - - - - - - ‘- - ‘- - - - - - - :::
Dutfes of the audit team- - . - . - - - - -
Requirements to be speclfled In the component

l@vel MIL drawing or specification- - - - - . -

30 May 1986.

v

12
12
12
12
12
12
12
12

13
13

14
14

14
14
14 0
14
i4
14
14
15
15 ,,

20

20
20

20

20
20
21
21
21
22

22

Downloaded from http://www.everyspec.com



. .. . . . . -

d.

e.

f.

9.

h.

t.

J.

5.2.8

-,--- <....-.~ ... .. . ..-..:’ ,:-? .::..,, : . . . ..\ ..s’. ” ,- >. . -“. . . ,“. ”. ‘ .. :,..

NIL- STO-7900
NOTICE1

Oeflnltlon of maxlnum permissible variations In voltage used fn the
vrocesses or supplied to the test equipment whfch may Introduce errors or
variations fn the performance or inaccuracies fn test data.

Deffnitfon of clean rooms or other controlled atmospheric requirements.

Process specfflcatlons showfng process tolerances.

Detailed ●ngineering speclflcetlon requirements coverfng specfffc types
parts.

ldentlffcatlon of each Inspection operation for recefvfng Inspection,
inspection during 8*nufacture, inspection of completed parts Includfng
related sampling plans, end inspection tolercnce$.

Procedures for formfng quality conformance inspection lots which WII
comply with ER part speclftcatfon crfterla.

of

Procedure for identification of each production lot through all stgnfflcant
aanufacturlng operstfons, lncludlng final assembly operations such as
casfng, her@etfc sedllng, or Ictd ●ttachment. Alternately, where this
procedure fs Impractical (e.g., where a part c&nnot be identified untfl
after final ●ssembly ●nd dotormfnation of fts performance characterfstfcs),
the ●anufacturer shall as a ❑inimum be able to fdentffy the tfme perfod
durfng whfch the ffnal production operatfon was performed on each item of
product prior to ffnal test. The date or lot code ●arked on each part
shall be identified to a productfoo lot.

Ac~ufCftfon ●nd $radictfon” <6#ttiT -46CuB6fitatton. TM -Ma-w? shall
fdentlfY by namt. number, releaso date, and latest revis~on date all documents used
fn the ~cqufsftlon and process~ng of ●atcrf&ls, production of parts, and methods of

($=’) product ●ssurance. Thf$ docu=entatlom shell fnclude purchase, process, and test,,),
s~eclflcatfons, Internal urocodures, ●nd contrels for the ●eplfcatfoa-o$ $uc~

5.2.9 Process control. Records shall cover the implementation of devfces such as
control charts (e.g., x bar and R charts) or othe~ 808RS of Iudfcatlom of the degree
of control ●chieved fn tho production procoss. Records shall ●lso fndfcate the
actfon taken when each out-of-centrel cenditfen {s observed, and the dlsposftlon Of
non-confonlng products processed durfng the perfed of out-of-control oporatioo.
Records ●ssociated wfth non-conforming products shell be kept for a ●fnf=um of 3 -
years.

5.2.10 Inspection of fncomfng ●cterfals and uork fn-process. Inspoctfon
operations shall b documented ●s to the type of fnspectfon, the ●aterfals group
Inspected. the saa~lfng and test procedures, the date of completion of fnspec-
tfon, the asount of ●aterfal tested, acceptance reject~on crfterla and frequency of
inspection.

5.2.1S Handlfng and packagfng procedere~. Hendlfng pmcedur~s shsll be
established to provi de physical protection of ●aterfal durfng all sequences of
pvoductfon and inspection. Assembled parts shall be physically protected durfng
testing and quality confowance Inspections. Handlfn and packaging procedures shall

?be prepared to cover storage of ER parts In a control ed storage area, thefr removal
from the area, and thefr preparctton for shf.pment.

S.2.12 Haterfals.

5.2.12.1 Incomfnq, fn-process, ●nd outgofnq fnventory control. The ●ethods and
procedures shall be documeftted whlC?I are used to control storage ●nd handlfng of
fncomlng ●aterials, work fn.precess, and warehoused ●nd out olng product fn order to

!/achfeve such factors as age control of lfmfted.lffe ●aterfa s, and prevent
inadvertent ●fxfng of confor~fng and nonconfomfng ●aterfals, work, or ffnfshed
product. Each area shall malntafn fdentlty of work fn-process to facilitate access
by Government Source Inspectors. Procedures shall be prepared and ●aintained for
controlling the recefpt of ●cqufred m~terfals and supplles. The procedures shall
provfde the followfng:

a. Mlthholdlng received materials or supplies froa use pending completion of
the requfred inspection or tests, or the receipt of necessary reports.

Supersedes oaoe 11 of 30 Play 1986.
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Segregiitfon and Idefitfficatfon of nonconforming materfals and supplfes from
conforming materfals.

Identlficatlon and control of I!mited-lffe Isaterfals and supplfes, o

Identification and cantrol of raw materfal$.

Assurance that the required test reports, certlffcatfon, etc., have been
received.

Clear identification of materials released from recefvfng inspection and
test to clearly indfeate acceptance or rejectfon status of material pendfng
revfew actlom.

5.2.12.2 Conforming ●aterials. Th@ manufacturer shall maintain a posftive system
of identifying the lnspec tlon $~atus by means of stamps, tags, routfng cards, or
other control devices. In controlling the status af materials, the manufacturer
shall establish suitable controls to assure that ~dent+flcation of status is epplfed
under the Jur*sciictfon of authorized inspection personnel.

5.2.12.3 Nonconfo=fngm Btel~lals. Ilomconforming matarials shall be controlled by
a posftive system of dentl flc~~ to prevant their inadvarten~ use or intermingling
with conform~ng materials..

5.2.12.4 Material tr;ce~bil”~.”
,..

Conforming mateiiai’s’-shaij bi”identified upon
receipt and, throughout the pr~ductiom pracess to the accepted
product. Uheree;;o~~; bt;{s of ER part production lot identification (e.g., the
time period durin which certain operations are performed) Is used, the accepted
product shall be 7dentifled with the appropriate p~oduction lot, and records of
con?ormfng mat-er%l titchcsmr lots wsed +m-eeeh Predw%+en lot *hall be-me$ntafned.
~~~pl~ted parts shall be tdentffied to pernft posltfvm correlatteti to tht’p?oductfon

.

5.2;13 Product tvaceab~li.ty. The trscgability systm shall be maintained such
that the quel!ry$ng act~vi~ y can traca and determine that the quajified product o
passed the applfcab~e screening, qualification, and quality conformance inspections.

5,2.14 Controlled storage area. The mnuf8cturers shall descrfbe the procedures
and controls which will IJOuse370 maintain a separate stora~e area (e.9.c specially
marked containers, .s~cial-.cab$aets. ar.stackroaml for.par%s. that haye gassed the
reliability assured pmdttctlon spoatf~ca$$on. quality coaformamce iaspactioas. such
an are~a shall be maintained and n? other parts shall be permitted fn thfs area.

5.2.15 Quality control operations. Quality control operations shall be documented
as te type, procedures, recordm frequency of use.

5.2.16 Quality assurance operations. Qualfty assurance operations shall be
docume~nted aa to tyve, procodurec, equipment, ~udgemeat ●nd ●ction crfteria, retor~s,
and f?beqwency of use.

!5.2,17 Martu~actur4nq flow-chart. TM flow chwt fed’all devi~e$ slwJl r~f.lect the
compldlte manufacturfn

7
processes 6eing used at the tfue and shall show all manufactur-

ing, Inspection, test ng and q]uality verification points, and the pofnt where all
materllals or subassemblies enter the flow. The chart vIII identify all docwments
pertailnfng to tbe production processes, quality control parts, and production
controls whfch were used. The documents will be identified by name and number {see
figurt~ i).

5.2,,18 lianufacturer’s fnternal audit activities. The manufacturer’s internal
audtt actfv$ty shall be Included he program p~an in accordance with appendtx A.
This plan shall identffy key revie~ ●reus, their frequency of audft, and the
corrective action system to bci employed when variations from approved procedures or
speci?fcatfon requirements arc identified. For high reliability parts or components,
appendix B shall apply fn lieu of append~x A.

5.2.19 Sub-assembly manufacturer. Self-audit program shall be !mposed on a
subcontractors by the aanufacuure?.

5.2.20 Production line audits. QIJalifYing activities shall ensure that the
conformance of he process low and control documentation for each production lfne In
a manufacturer’s facility are checked by audftin , at least biannually. Thfs does

!not preclude the performing of reaudfts in accor ante with 4.1.3.1 herein.

Downloaded from http://www.everyspec.com
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- HIL-STD-790D
NOTICE 1

APPENDIX B

PROCEDURES FOR THE PRODUCT AND QUALITy AUDIT
FOR HIGH RELIABILITY COMPONENTS

10. SCOPE

10.1 Sco e.
+

This appendix provides detailed instructions to the manufacturer and
audit team or the audftlng of ●anufactur~ng facllftfes for high relfabll~ty
components d~sf nated for space environment appttcatlans.

i
These instructions are to

be applied by t e audit team fn assessing the Capabtlfty af ● ●anufacturer to produce
● consistent baseline QPL devfce. Tho lntormtfon contained herein Is !atended for
corsplfance when specfffed fn the applfcsb?e p&rt or component speclflcatlon, purchase
order, or coatract.

20. APPLICABLE OOCUIfEHTS. This sectfon fs not applicable to this appcndfx.

30. INSTRUCTIONS.

)

)

30.1 Oaselfne documentation. The ●anufacturer shall complete the baselfne
document ●nd subWtt the mm red Informtfow to’- *144yf~ .cti*lty ~rior to
scheduling the Product and Quality Audit. Tho •cc~ptd baselfne shall be confirmed
at the tfme of the fnitlal survey. Proprietary information necessary to crftlcal
processes In the *eselfne shall b. slg~d ●nd dated by the ●udftor tt the tfse of the
Internal Audit andconfirwed as unchanged with tech subsewent ●udit. 0ocu8ents
consldtred proprietary shall be ldentlfled to the qualifying ●ctlvlty. Those shall
be stamp cevtified by the ●tiftar W+ rew$bb en tha Wac$ursr’s site as the
baselfne for Subsequtf)t ●udits. Each ●anufacturer shall provide a detailed process
flow chart whtct shall fnclude, ●s & ●fnfmus:

a. All sfgnlflcant process steps ml ●e@sument @nd inspection pofmts by
descriptive name. document Buuber, revfsfon letter, cfid re?isic~ date.

.-
b. All raw m?terfals. lnterf-, ●nd finished part quality control Pofnt$:

fncoming inspection, storage &nd processing steps by descriptive name,
document number, revision lettsr, revision dtte, ●nd location fn the
processing sequence.

c. The fdentiffcstfom of ●ll c?ttical (signfticant to end product properties)
m~nufacturfng and .inspectton steps.

d. The ●ost sfgnfffcant physfcal properties to be controlled at each process
step (pressure, te~raturo, hu.fdity, ●tc.] wd the control tolerance
requfred to ●afntafn process control along wfth other forms of control
charts.

- ..

Supersedes page 20 of 30 Hay 1986.
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MIL-STO-7901)
NOTICE 1

APPENDIXB

30,1.1 Baseline supplements. The manufacturer shall complete and submit the
following documents to the Qual’1’fyfngActfvfty prfor to scheduling the product and
Quality Audit and a Baseline Revisfon History prior to each subsequent Audit.

a.

b.

c.

Part marking, environmental, packaging, and date requirements, part
numbers, design fnforwation, critical !oaterfals Ifst, manufacturing
instructions summary, Q. A. Flanual, and Callbratfon Manual.

A summary list of all documents pertaining to the testfn of Military
7Parts, fncludfng their type of storage and storage locat on (examP~e;

acceptance test records stored on Personal Couputer (PC) dfsk in test
laboratory, building 3). An example of each document and key to explaining
any coded information contained in each document.

Lot control plan, traceability plan, training plan for QC personnel,
acceptance test plan (group A)$ qualfffcatfon retention test plan (groups B
~nd c), verification of HIL-STO-790 requfre=ents, equfpment callbratlono
maintenance recerds, reportfng plan, and destructive test plan (if any).

30.1.2 Changes to baselfne. The audit team shall compare the latest baseline
documemt to the prevloas bastlifm dotumefit toassure ●ll chasfjes bavg bea subait%ed
to the qualifying actfvity and have been ●pproved.

al. M*nor than es.TmTm?TThnp subsequent departure from ths approved flow chart
ons or deletfons) or changes ta the revision status of those

processes or inspections are allowed, pravfded they do not violate the
ch-~% prehihftei$ by Sec-t#am 36.1..2A (=aJ.ar changes). The Combontnt
specl?fcatlon shall fdentify the major ●reas. These ●fnor changes shall be
deSCFib!Bd I’n general terms and submitted to the Qwalifyfnq Actfuity far
acceptance and also to the audit team dtirfng subsequent audits. Thfs
actfon shall result fn an update of the baseline document.

o
b. m,. MO chases {i.e., substitutions, addl%tous, deletions or

mo Icetfons) ~hall be allowed fn uajor areas without prior review and
approval of the Qualifying Actfv$ty. Partial or total product requalifi-
cation may be requfred as determined by the iWalifyfn Actfvfty in those

fareas identified as uJaJor areas for control (see 30.3 .
1’

30.2 Audits. Aminitial wdif?r ●nd subsaquant parfodic audits (every year or as
deemed n~ry) shall be performe~ by the audit team rePortlng to the ~ualifYin9
Activity. The audit shall fnclude, but not be Ifmfted to, all of the ftems on the
checklllkt (plus HIL-STD-790) and any 610EP ALERTS issued against the manufacturer at
the facilf~y of interest as dem-d necessary by the Qu41ify.in,SActfyity. The results
of any additional ttems that are assessed shall be added to the checklfst for record

I

purpost!s.

21
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APPENDIX B

Dutfes of the audit teen.

Tho audit teaz shtll review the rel~abilfty assurance program and the
aanufacturlng flow chart for adequacy and completeness prior to the audit
of the manufacturln facilities and whfch shall be used as a referance

!durfng the course o the ●udft.

The ●udft team shall verffy that ●ll measuring and test equfpment are
functioning ●nd calibrated. They shall also verffy that test procedures
art wfthfn the requfred tolerances.

?he audit team shall revfew the ●anufacturer’s facflfty and the proposed
bcsclfne docamentatfon for adequacy, accuracy ●nd completeness durfng the
audft.

The sudft teaa shall check ●ll the records accumulated sfnce the last
audft. In addftfon, the locatfon of the equipment and the thoroughness and
●dequacy of the o eratfng procedures ●nd instructions shall be checked.

!Mhenever practfca , operations utflfzfng crftfcal equfpment and procedures
shall be witnessed. .

The audft teas shall fnsure that adequate documentation, tra$ned personnel,
equfpment, visual afds and other necesscry ftems are fsaedfately avaflable
to perfora the inspections specfffed fn the basfc spacfffcatfon.

The audft team shtll conffr9 completion of corrective ●ctfons, revfcu
correspondence pertaining to aanufacturar ●nd OEM test faflures or ffeld
fcflures and.thefr corresponding tatlure analysfs.

The audit teaa shall conffra that adequate trend analysis tec~nfqu:: ●nd
procedures are fn use for analyzing failure trends r~sultlng fro8 LEE test
failures, ffeld faflures, and fnternal test faflures at the ●anufacturer.
Pareto ●nalysfs or sfmflar technfq.ues ●ust be uttlfzed. An fnternal revfew
board consisting of the qualfty control ●anager, the relfabflfty ●aria er

!(or equivalent), the engineering ●anager (or equivalent). the product on
manager and the faflure analysfs lab manager (or equivalent), as a utfnfmum
shtll be fn place. .

30.3 Requfreme.nts to be specfffed fn the component level MIL drawfnq. or specfff-
catfon.

a. Checklfst for the ●udtt team. . ‘ .

b. Descrlptfon of those ●reas fdentlffed ●s ■ajor arees for control (see
30.1.2.).

----

. . ..
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MIL-STO-790D
NOTICE 1
31 May 1988

MILITARY STANDARD

RELIABILITY ASSURANCE PROGRAM FOR ELECTRONIC
PARTS SPECIFICATIONS

TO ALL HOLDERS OF MIL-STD-790D:

1. THE FOLLOWING PAGES OF MIL-STD-790D HAVE BEEN REVISED AND SUPERSEDE THE PAGES
LISTED:

NEW PAGE DATE SUPERSEDED PAGE DATE

iv

1:
12

H
22
23

10 February
10 February
10 February
10 February
10 February
10 February
10 February
10 February

1988
1988
1988
1988
1988
1988
1988
1988

iv

1;
12
20
New
New
New

Reprfnted wfthout change
30 May 1986

Reprinted without change
30 May 1986
30 May 1986
31 Nay 1988
31 Nay 1988
31 Nay 1988

2. RETAIN THIS NOTICE AND INSERT 8EFORE TA8LE OF CONTENTS.

3. Holders of MIL-STD-790D wfll verify that page changes and additions indicated
above have been entered. This notice page will be retained as a check sheet. This
issuance, together with appended pages, Is a separate publication. Each notice is
to be retained by stocking points until the military standard is completely revised
or canceled.

.

AMSC N/A FSC RELI
I)TCTRIRIITION sTATEMEMT A. Annroved for nublic release; distribution is unlimited.
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d. Definition of maximum permissible variations in voltage used tn the
processes or supplied to the test equipment which may Introduce errors or
variations in the performance or inaccuracies in test data.

e. Definition of clean rooms or other controlled atmospheric requirements.

f. Process specifications show$ng process tolerances.

9. Oetailed engineering specification requirements covering specif$c types of
parts.

h. Identification of each inspection operat~on for receiving inspection,
inspection during manufacture, inspection of completed parts including
related sampling plans, and inspection tolerances.

i. Procedures for formfng quallty conformance inspection lots which will
comply with ER part specification criteria.

j. Procedure for identification of each production lot through all significant
manufacturing operations, including final assembly operations such as
casing, hermetfc sealing, or lead attachment. Alternately, where this
procedure is impractical (e.g., where a part cannot be identified until
after final assembly and determination of its performance characteristics),
the manufacturer shall as a minimum be able to identify the time period
during which the final production operation was performed on each ftem of
product prior to ffnal test. The date or lot code marked on each part
shall be identified to a production lot.

5.2.8 Acquisition and production control documentation. The manufacturer shall
identify by name, number, release date, and latest revlslon date all documents used
in the acquisition and processing of materials, production of parts, and methods of
product assurance. This documentation shall include purchase, process, and t.eSt
specifications, internal procedures,
documents.

and controls for the application of such
These records shall be kept for at least S years.

5.2.9 Process control. Records shall cover the tmplementatlon of devices such as
control charts (e.g., bar and R charts) or other means of indication of the degree
of control achieved in the production process. Records shall also tndicate the
action taken when each out-of-control condition is observed, and the disposition of
non-conforming products processed during the period of out-of-control operation.
Records associated with non-conforming products shall be kept for a mlnlmum of 3
years.

5.2.10 Inspection of Incoming materials and work in-process. Inspection
operations shall be documented as to the type of inspection, the materials group
inspected, the sampling and test procedures, the date of completion of inspec-
tion, the amount of material tested, acceptance rejection criteria and frequency of
inspection.

5.2.11 Handling and packaging procedures. Handling procedures shall be
established to provfd e physical protection of material during all sequences of
production and Inspection. Assembled parts shall be physically protected during
testing and quality conformance Inspections. Handling and packaging procedures shall
be prepared to cover storage of ER parts in a controlled storage area, their removal
from the area, and their preparation for shipment.

5.2.12 Materials.

5.2.12.1 Incomfng, in-process, and outgoing inventory control. The methods and
procedures shall documented which are used to control
incoming materials:

storage and handling of
work in-process, and warehoused and outgoing product In order to

achieve such factors as age control of limited-life materials, and Prevent
inadvertent mixing of conforming and nonconforming materials, work, or finished
product. Each area shall maintain identity of work In-process to facilitate access
by Government Source Inspectors. Procedures shall be prepared and maintained for
controlling the receipt of acquired materials and supplies. The procedures shall
provide the following:

a. Withholding received materfalk or supplies from use pending completion of
the required Inspection or tests, or the receipt of necessary reports.

Supersedes page 11 of 30 May 1986.
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b. :Segregation and identification of nonconforming materials and supplies from
‘conforming materials.

c. Identification and control of limited-life materials and supplies.

d. Identification and control of raw materials.

e. Assurance t’hat the required test reports, certification, etc., have been
received.

f. Clear identification of materials released from receiving inspection and
test to clearly indicate acceptance or rejection status of material pending
review action.

5.2.12.2 Conforming materials. The manufacturer shall maintain a positive system
of identifying the inspection status by means of stamps, tags, routing cards, or
other control devices. In controlling the status of materials, the manufacturer
shall establish suitable controls to assure that identification of status is applied
under the jurisdiction of authorized inspection personnel.

5.2.12.3 Nonconforming materials. Nonconforming materials shall be controlled by
a positive system of dentif icaticn to prevent their inadvertent use or intermingling
with conforming materials.

5.2. 12.4 Material traceability. Conforming materials shall be identified upon
receipt and, where possible, hroughout the production process to the accepted
product. Iihere another basis of ER part production lot identification (e.g., the
time period during which certain operations are performed} is used, the accepted
product shall be identified w~th the appropriate production lot, and records of
conforming material batches or lots used in each production lot shall be”maintained.
Completed parts shall be identified to permit positive correlation to the production
lot.

5.2;13 Product traceability. The traceability system shall be maintained such
that the qualifying activi ty can trace and determine that the qualified product
passed the applicable screening, qualification, and quality conformance inspections.

5.2.14 Controlled storage area,. The manufacturers shall describe the procedures
and controls which will be used to maintain a separate storage area (e.g., specially
marked containers, special cabinets, or stockroom) for parts that have passed the
reliab~lit,y assured production spt~cification quality conformance inspections. Such
an area shlall be maintained and no other parts shall be permitted in this area.

5.2.15 Quality control operations. Quality control operations shall be documented
as to type!, procedures, records, iii frequency of use.

5.2.16 Quality assurance operations. Quality assurance operations shall be
documented as to type, procedures, equipment, judgement and action criteria, records,
and frequency of use.

5.2.17 Manufacturing flow chart. The flow chart for all devices shall reflect the
complete manufacturing processes !~eing used at the time and shall show all manufactur-
ing, inspc!ction, testing and quality verification points, and the point where all
materials or subassemblies enter the f~ow. The chart wfll identify all documents
perta~ning to the production processes, quality control parts, and production
controls which were used. The documents will be identified by name and number (see
figure l).l

5.2.18 Manufacturer’s ~nternal audit activities. The manufacturer’s internal
audit actilvity shall in the program plan in accol
This plan shall identi;y !~y”r~view areas, their frequency 01
corrective action system to be employed when variations from
specification requirements are identified. For high reliabi”
appendix !1 shall apply in lieu of appendix A.

5.2,19 Sub-assembly manufacturer. Self-audit program sha
subcontractors by the manufacture~

dance with appendix A.
audit, and the

approved procedures or
ity parts or components,

1 be imposed on

5.2.,20 Production line audits. Qualifying activities shall ensure that the
conformance of he process low and control documentation for each production line in
a manufacturer’s facility are checked by auditing, at least biannually. This does
not preclude the performing of reaudits in accordance with 4.1.3.1 herein.

Supersedes page 12 of 30 May 1986.
.-
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APPENDIX B

PROCEDURES FOR THE PRODUCT AND QUALITY AUDIT
FOR HIGH RELIABILITY COMPONENTS

10. SCOPE

10.1 Scope. This appendix provides detafled instructions to the manufacturer and
audit team for the auditing of manufacturing facilities for high reliability
components designated for space environment applications. These instructions are to
be applied by the audit team in assessing the capability of a manufacturer to produce
a consistent baseline QPL device. The information contained herein is intended for
compliance when specified in the applicable part or component specification, purchase
order, or contract.

20. APPLICABLE 00CUMENTS. This section is not applicable to this appendix.

30. INSTRUCTIONS.

30.1 Baseline documentation. The manufacturer shall complete the baseline
document and submit the required information to the qualifying activity prior to
scheduling the Product and Quality Audit. The accepted baseline shall be confirmed
at the tfme of the initial survey. Proprietary information necessary to critical
processes in the baseline shall be signed and dated by the auditor at the time of the
Internal Audit and confirmed as unchanged with each subsequent audit. Documents
considered proprietary shall be identified to the qualifying activity. These shall
be stamp certified by the auditor but remain on the manufacturer’s site as the
baseline for subsequent audits. Each manufacturer shall provide a detailed process
flow chart which shall include, as a minimum:

a. All significant process steps and measurement and inspection points by
descriptive name, document number, revision letter, and revision date.

b. All raw materials, interim, and finished part quality control points;
incoming inspection, storage and processing steps by descriptive name,
document’ number, revision letter, revision date, and location in the
processing sequence.

c. The identification of all critical (significant to end product properties)
manufacturing and inspection steps.

d. The most significant physical properties to be controlled at each process
step (pressure, temperature, humidity, etc.) and the control tolerance
required to maintain process control along with other forms of control ,
charts.

- . .

Supersedes page 20 of 30 May 1986.
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I APPENDIX B

30.1.1 Baseline supplements. The manufacturer shall complete and submit the
following ~ocuments to the Qualifying Activity prior’ to scheduling the product and
Quality Audit and’a Baseline Revision History prior to each subsequent Audit.

II a. Part marking, environmental, packaging, and date requirements, part
numbers, design information, critical materials list, manufacturing
instructions summary, Q. A. Manual, and Calibration Manual.

b. /+ summary list of all documents pertaining to the testing of Military
P’arts, including their type of storage and storage location (example;
acceptance test records stored on Personal Col,lputer(PC) disk in test
laboratory, buildfng 3). An example of each document and key to explaining
any coded information contained in each document.

I c. Lot control plan, traceability plan, training plan for QC personnel,
alcceptamce test plan (group A), qualification retention test plan (9ro~ps B
and c), verification of MIL-STD-790 requirements, equipment ca~ibration~
maintenance records, reporting plan, and destructive test plan (if any).

I 30.1.2 Changes to baseline. The audit team shall compare the latest baseline
document t%l he previous basel~ne document to assure all changes have been submitted
to the qualifying activity and have been approved.

a. Ninor than es. Any subsequent departure from the approved flow chart
l~ons or deletions) or changes to the revision status of those
,processes or inspections are allowed, provided they do not violate the
changes prohibited by section 30.1.2.b (major changes). The component
specification shall identify the major areas. These minor changes sha’11 be
described tn general terms and submitted to the Qualifying Activity for
acceptance and also to t:ne audit team during subsequent audits. Thi s
action shall result in an update of the baselfne document.

‘“ RH-#w” “‘0Chang”s‘i”’”’‘“bstitutions’add’tions’‘e’etions‘rlcatons) shall be allowed in major areas without prior review and
approval of the Qualifying Act4vity. Partial or total product requalifi-
cation may be required as determined by the Qualifying Activity in those
iireas identified as mador areas for control (see 30.31.

30.2 Audits. An initial audit and subsequent periodic audits (every year or as
deemed necessary) shall be performed by the audit team reporting to the Qualifying

——

Activity. The audit shall ~nclud’e, but not be Ifmited to, all of the items on the
checklist (plus MIL-STD-790) and any GIDEP ALERTS issued against the manufacturer at
the facility of interest as deemed necessary by the Qualifying Activity. The results
of any add’itfonal items that are assessed shall be added to the checklist for record
purposes.

21
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APPENDIX 8

30.2.1 Duties of the audit team.

a. The audit team shall review the reliability assurance program and the
manufacturing flow chart for adequacy and completeness prior to the audit
of the manufacturing facilities and which shall be used as a reference
during the course of the audit.

b. The audft team shall verify that all measuring and test equipment are
functioning and calibrated. They shall also verify that test procedures
are within the requfred tolerances.

c. The audit team shall review the manufacturer’s factlfty and the proposed
baseline documentation for adequacy, accuracy and completeness during the
audit.

d. The audit team shall check all the records accumulated sfnce the last
audit. In addition, the location of the equipment and the thoroughness and
adequacy of the operating procedures and instructions shall be checked.
Whenever practical, operations utilfzlng crftfcal equfpment and procedures
shall be witnessed. .

e. The audft team shall Insure that adequate documentation, trained personnel,
equipment, visual aids and other necessary items are Immediately available
to perform the Inspections specified in the basic specification.

f. The audit team shall confirm completion of corrective actfons, revfew
correspondence pertaining to manufacturer and OEM test failures or ffeld
failures and-their corresponding failure analysis.

9- The audit team shall conffrm that adequate trend analysis techniques and
procedures are in use for analyzing failure trends resulting from OEM test
faflures, field failures, and fnternal test failures at the manufacturer.
Pareto analysis or similar technfq-ues must be utilized. An fnternal revfew
board consisting of the qualfty control manager, the reliability manager
(or equivalent), the engineering manager (or equivalent), the production
manager and the faflure analysfs lab manager (or equivalent), as a minfmum
shall be In place. “

30.3 Requfreme.nts to be speciffed In the component level NIL drawing. or specifi-
cat~on.

a. Checklfst for the audft team.

b. Oescrlptfon of those areas identified as major areas for control (see
30.1.2.).

..-”
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