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MIL-HDBK-780C

FOREWORD

1. This mlllbmyhandbook Is apprwed Foruse by all Departments and Agencies of the Department of Defense.

2. Benoficlal comments (recommendations. additions, daletlons) and any pmllnent dda which may be of use In
ImprovfngIhls document should be addressed 10: Commander, Defense Supply Center Columbus ATTN: DSCC-VA.
P O Box 3990, Columbus. OH 4321 S-5000 by using the StandardizXlon Document Improvement PrOposal (DD Form
1426) appearing al the end of this document or by letter.

3. This handbook provides guidance on standard mlcroclrcultdrawings (SMC’S), The purpose of the SMO program
IS10 mlnlm!zathe prollferallon of spacffcallon and sourca control drewfngs wflhln the Department of Defense (DoD).
The use of one SMD for an Item of supply in usa by DoD Departments and Agencies Is the objactiva of this program.

4. It Is Intended Ihat the issue of SMtYs mTectDoD procurement through minimizingthe prolifaratlon of dupllcate
drawings for an Item of suppty.

5. II Is also lhe objactive of the SMD Program that Ihe resulting dravatngbe mullluser in actual Implementation.

6. The application of this handbook Is currently confined to tha acqulsltlon of microcircuitsuntil such time that
applicability to faderal supply Class@Sother than FSC 5962 is deemed approprkda.

II
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1. SCOPE

1.1 ~, This handbook prwides guldanca and information cancemlng standard microcircuitdrawings (SMLYS).
System applications are sub]ecl 10the approval of the applicable program ofi?ce.

1
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2, APPLICABLE DOCUMENTS

2,1 m, The documents listed In this section are specified in sections 3,4, and 5 of Ihls handbook. This
section does not Include documents cited [n other sections of this handbook or recommended or additional Infornmllon
or es examples. While every eflorf has been made 10 ensure the completeness of this 11s!,document users are
cautioned thst they must mee! all specified Wqukements documents ctled In sections 3,4, and 5 of this handbook,
whether or not they are listed.

2.2 Gwemmenl documen!s.

2.2,1 SPeclflc8ti0ns. standards. and handbooks. The follOWlngspecifications, standards. and handbooks form a
parl of this document to the extent specified herein. Unless okhemlse speclfted, the Issues of these documents are
those listed In the Issue of the Department of Defense Index of Speclficatlons and Standards (DoDISS) and
SUPplem9ti thereto, cited In the solicitdlon.

SPECIFICATIONS

DEPARTMENT OF DEFENSE

MIL-PRF-38524 - I-iybrfdMlcrocircults, General Speclflcatlon for.
MIL-PIU=-38535 - Integrated Circuits (7Wcroclrcutts)Manufacturing, General Speciflcatlon for.

STANDARDS

DEPARTMENT OF DEFENSE

MIL-STO- 100 - Engineering Drswlng Practices
MIL-ST~883 - Test Method Standard Microclrculls
MIL-STC-973 - Conflguratlon Management

HANDBOOKS

DEPARTMENT OF OEFENSE

MIL-HDBK-103 - List of Standard Mlcmclrcult Dravdngs (SMD’S)

&lnless othensSseIndicated. coplas of the above speclflcaflons, standards. and handbooks are available from the
Standardization Document Order Desk, 700 Robblns Avenue, Building 4D, Philadelphia. PA 19111-5094)

2
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2.3 NomGovsmmenl publications. The following documents form a pad of this documen! 10 the exienl speclfled
herein. Unless othemise speclfled, the issues of the documents which are DoD adopted are those Ilsfed in the Issue
of the DoDISS cited In the sollcl!ailofl. Unless olhewdse spaclfled, Ihe lssueS of documenls not listed In the DoDISS
are Ihe issues of the documenfs cited In the solicitation.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME Y14.5M-1 994- Dimensioning and Toleranclng

vwlic~ion for COPleSshOuldbe addressed 10the ~e~can SOCW ‘f ‘echanlcal ‘nglneem.’5 ‘as’ 47m‘reet,
New York, NY 10017-2392.)

@40rbGovemmen! standards and other publications are normally wallable from the organizations thal prepare or
dlsfribule Ihe documenfs. These documents also maybe available In or through IIbrafles or other InformalIon
servlc.es.)

2.4 Order of Precedence. In the evenf of a comlicl between the texi of Ihls documenl and the references cited
herein, Ihe Iexl of this documenl lakes precedence. Nothing In this documenf, however. supersedes applicable laws
and rsgulatlons unless a speclflc exemplion has been obtained.

3
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3. DEFINITIONS

3.1 standard mlcrocircull drmvinQ(SMD). SMD depict the Govemmenl% requlremsmlsfor an existing commercial
Item, tested for a mllllmy appllcallon, disclosing applicable coflgurallon, envelope dimensions. mounting and msllng
dlmenslons, Inferf%cedtmanslonal characlefisllcs. speclfled performance requirements, end inspection and
acceptance tesf requkemenls 0s appropriate fore mllitery environment.

3.2 General speclflc8110n. A general specification is prepared In the Six-secllon format and covers requlremanfs
and IRS!procedures thai are common 10 a group of parks,maiedal.s, or equipments. It is used with either associated
device specifications. speclrlcallon sheals or SMWS (not a mtclure): e.g., MIL-PRF-38534 or MIL-PRF-38535 for
mlcroclrcuils.

3.3 Mllitaw Patfs Confrol Advlsow GrouD iMPCAG). A DoD organ!zsdlonwhich provldas advice to the mllltmy
departments and mllila~ conlmcfors on the selection of parts In assigned eommodlty classes. and collects d6fa on
nonstandard parts for developing and updating military speclflcalions and sfandards.

4
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4. GENERAL REQUIREMENTS

4.1 Introduction. This section pmldes general guidelines regarding contents, orgentzalion, and paragraphing
applicable to the prepaWlOn of SMD’S. SMD’S are drmvlngs prepared in accordance with MlL-ST&loo and the
guidance conlalned herein.

4.2 Sectional arrenaemen! of an SMD. An SMD contains SLXsecllons, tilled and numbered as shown below.
SMUS should be In slandard drawfng formal In accordance with MlL-STD-l 00 (see figures 1 and 2).

1. SCOPE
2. APPLICABLE DOCUMENTS
3, REQUIREMENTS
4. QUALIN ASSURANCE PROVISIONS
5. PACKAGING
6. NOTES

4.2.1 Sublecl matter. Subjecl matter should be kept vdlhin the scope of the sections so thal the same requkemenfs
or InformalIon will always appear in the seine secilon of every SMD. If there Is no Information pertinent to a secllon,
the followfng should appear below the secllon heading:

This secfion Is ml applicable 10this drawing”.

4,2.2 Section 1.

4.2.2.1 m. The scope should repeal the item name end Its modifiers, and provide a clear, concise abslmcl of
the coverage of the SMD. This brief sfafemenl is the beginning paragraph. The scope should nol confain
requlremenfs lhal should be pmf of secllon 3. Figures are not Included In the scope.

4.2.2.2 Perl or ldenllMna Number (PIN). SectIon 1 Includes a paragraph entitled TIN- WiIich describes how the
SMD PIN Is consbwled (see 5.3.5.1.2).

4.2.3 Section 2.

4,2,3.1 Llsllna of references. Socllon 2 Is used to list those documenls referenced in the SMD. Govemmeni
speclflcatlons, standards, adopted nowGwemmenl standards, Iniemational standardkaflon documents, handbooks.
drawings, and approved publlcallons maybe referenced In mlcroclrculldravdngs. Other nowGovemmenl documents
promulgated by non-Govemmenl standards bodies may also be referenced. Govemmenl regulations m codes are
referenced as applicable. Military ActMfy Regulallons and other documenfs not readily available from or thrbugh the
compactingaclhlly am nol referenced In an SMD. Care should be taken In referencing nomGovemmenl publications
to assure the Wallablllty of copies and to acquire prfor approval of copyfghf ow’ter. All those documeIds Idenllffed
and referred to In sections 3.4, and 5 of the SMD are Ilsfed in secllon 2. References are confined to documents
currenlly available al Ihe time of Issuance of the SMD. Figures bound htegraliy with the SMD are not Ilsled in section
2 unless they are reducebske copies of dre+vlngsprovided for Infometlon Only.
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4.2.3.1.1 Govemmenl documents. Referenced Govemmen! documents are listed by documenl Iille and Idenllfier
excluding revision letters (unless otherwise speclfled) ors~ (preparing aclMly cymbols) and the W“ designation
for WSED IN LIEU OF”. The titles should be taken from the documents rather than an Index. Gwemmen!
speclflcalions, slandards, hantibooks, drcwing and publications as applicable are listed numwicaliy (except Federal
speclflcallons which are listed alpha-numerlcaliy) under these headings and In lndMdual groups such as Federal,
Military, and Deparfmenfal aclMly (such as Naval Air systems Command, etc.). These IIstlngs should be Included
under the following paragraph:

7.1 Govemmenl documents.

2.1.1 S eclflcatlonsD standards. and handbooks, The follwdng speclrlcaflons, standards. and handbooks
form a pml of this documenl to the exlenl specified herein. Unless othenvlse specified. the issues of these documents
are those listed In the issue of Ihe Department of Defense Index of Spaclticallons and Standards (DoDISS) and
supp[emenl thereto. CftedIn the sollcllatlon.

The followlflg Iypes of public6110nsshould all be Ilsled (as applicable) In the order shown Mler 2.1.1:

Federal Speclflcations
Military Specifications
Federal Standards
Federal Infonnsllon Processing standards
Military Standards
Militav Handbooks

7.1.2 Diher Gwemmeni documents. drawlnas. and publicefions. The followlng other Govemmenl
documents, drawings. and publications form a pati of this drawfng to the etieni speclfled herein. Unless otherwfse
speclfled, the Issues arc those ctied in the so[lcli8flon.-

The followlng Iypes of publicsdlonsshould be listed (as applicable) In the order shown afler 2.1,2:

other Govemmenl Documenls (e.g.. Deparlmenl of Transpotlatlon Specillcallons, U.S. Deparfmen! of
Agriculture Speclflcallons, etc.)

Dnmlngs
Publicallons

Lisl only Ihose documents lhal are applicable, Where detailed drawings rsfemed to in an SMD are Iisfed (n an
assembly drawing. RIS on~ necessary 10 Iisl the assembiy drawing. The followfng parenlhellcal source paragraph Is
Included al Ihe end of 2.1.2:

‘(Copies of speclflcatlons. cfandards, handbooks. drawings, publlcailons, and other govemmenl documents
rsqulred by contractors In ConnectIonwith speclfled acqulslllon funcllons should be obtained from the conlracllng
ac.lMly or as directed by the confracllng acflvffy.)-

6
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4.2.3.1,2 NomGovemmenl standards andotherwbllcatlons, No* Gwemment %ndards andother publications
Including DoD adopted documenls not normaliy fumlshed by the Govemmenl should be II%d In appropriate order
(numetical~ oralph*numetic) under theheadlngs oflherespedtie no+Govemmeti tiandardbodles. Tllles should
betakenfrom thedocumenl ralherthan fromanlndex. Thlslisting isincluded under the follOWkIgsubparagraph.

?.2 NomGovemmenl !Jubllcailons. The folloMng docume~s fomapafl oflhls SMDlolhe eXe~specMed
herein. Unless othetise specifled,lhe lssuesoflhe documetis Wlchare DoDadopted shall belhoselistadlnlhe
lssuesoflhe DoDISSspeclfled inlhesollcliallon. Unlassothemdse specified, thelssues oflhedocumetisnol
listed In the DoDISS shall ba the issue of the nomGovemmenl documents vhtlch Is currant on the date of Ihe
sOllcltatiOn.-

In addillon. Iha follcwlng parenthetical source slatemenl follow aach indMdual publication which may be oblained
from a common source:

“(APPlic~lOnfor coplas should be addressed to the (name and address of the source.~

The followlng sourca paragraph is placed al Ihe botiom of the Ilsl Wlmn applicable.

~NowGwemmet’11 standards and other publicellons ara flOMMlly available from the organizations which
prapara ortilch dlsldbule thedocumenls. Thesadocumetis also m~bewallable inorlhrough fibrafies orother
Infommllonal sewlces.~

4.2,3.1.3 Order of Precedence. lnorderto mldcofislon lnlhepossibla cotiidbe*en therequlremetis of the
drfn%fngand Ihe documents referenced Ihareln, the follmvlng %leKIOIIl should be included:

7.3 Order ofprecedance. lnlheeveti ofacotild beWentheteti tilhlsdrdng andthemference clled
herein Iha text of this drawing shall take precedence:

4.2.4 Seclion3.

4.2.4.1 Reaulremenfs. Sedion30fthe SMDdaesthe necessa~mqulreme~ s(mdefials, p~lcaland
performance characteristics, processes, rallabillly, human factor?..marldng. workmanship, etc.) for oblalnlng the
product whlchthe SMDls prepared. Therequlrements should repraseti lheadual essetiial needs oflhe
Gwemmenl IosatlWylhe lnlended useandappllcEtlon. Carashould beexerclsed toensurethd tha.slalad assatilal
neadsresult lnacqulsilion ofacceptable quali~produds #lheleaS l~a~lecoS tolhe Govemmeti. Requlremenfs
should be descrfbed In a manner 10 ancourage compelltlon and to avoid restficliva featuras Wlch would Iimll
acceptance tooneor arelalhfaiyf ewcon!raclors. Raqukements should baso Wwdedast oprotidea de fInltebasls
for rajaclion when testing and examination of producl reveals Iha pmducl Is unsuitable for the purpose intended.
Cam should be axarcfsed to avoid unraalLsIicor ambiguous requkemenfs and those Mlch COMWIWflh suppllar
capabllltlas and referenced documents.

7
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4.2.4.1.1 Oraankatlon ofrsaukemenls. Cmeshould betakento protide forasyslemtilc amangementof
requlrwnenls to facilllete design, manufaclurlng, and inspections.

4.2.4,1,2 Seauenclna ofrem!lrements andlests. Wenposslble,lhe leslparagraphs insedion4should be placed
lnthesame sequence eslherequlremeti paregmph lnsectlon3. Anexample ofsequenclng requlremetis andtesls
is as follows:

Requlremeni Test

3.6 Shock 4.7.1 Shock
3,7 V7bralion 4.7,2 Vlbratlon
3.8 No[se 4,7.3 Noise
3.9 Electromagnetic interference 4.7.4 Electromagnetic interference

4.2.4.2 ~. Requiremetis formdetials to beusedin thetiem(s) cweredbylhe SMDarestded under lhls
heading, except tierell lsmorepradlcal lo[nclude thelMomtiion lnolherparagmphs. Requlremenls of general
ndureshould be follMdby speclflc requiremetis forlhemaledal. Deflnllive documents should be referenced for
the malerial Wlv3nsuch documenls cover malerlals of the mlnlmum required qualily.

4.2.4.3 Q.@gQ. Themajorfuncllonal characterhflcsshouldbespeclfled. Theintended useiscovered lnSeCllon6
of the SMD. Detalleddeslgn should becovOredln indMduaIparagraphs.

4.2.4.4 Construcllon. Thespeclfled poinlsofconSmdlon should reincluded, as applicable. Consh’wllon
requbements should be related to the physical Ilmitallons imposed and the 5trasse5 th&4equipment Is expected 10
Wilhsland.

4.2.4.5 Hardwars. Sandard mllllavha*re should bedeslgned lfioassemblles tothemdmum efietiposslble.
Thisincludes mounting hardwarsvdmn rsqulredlo be fumi.shedwith lheprodud. Selecllon of thehardware should

be made from etisllng standards (such as MS, W, end AN standards). If possible, or from other standards requked
by contract.

4,2.4.6 petiomance charadefi~lcs. Genemland detallpetiomance charadefiSlcs should reincluded under this
orolher appmpdde headings speci~ng *~iseweded oflhecommodiW. Eechrequlremenl lnSecllon3should
have acorrsspOnding le5tmethod lnsection4. Therequiremeti paragraph should reference lheappllcableted
paragraph: ysae 4J’.

8
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4.2.4.7 Dimensions. Dimensions andlolamnces till belnaccordance Wlh XMEYl4.5Wl9W.

4.2.4.8 =. Flnlshshould include such propedles assutice muchness. ~eedom*ombum. comoslon, melalllc
and nonmetallic coallngs.

4.2.4.9 m. Requlremetis formating should reference MlL-PW-385U or MlL-PW-38535. When secl10n3
specllles thai catlaln Item marldng Is to be placed on the unll conlalner, section 5 should specify the conlalner
maddngdescrlbed. Wenpadnumbeting lsarequlrement, thesecllon 3paragmph should referencasedlonl
paragraph or Ihe appropriate appendis for a description of the parl numbering scheme.

4.2,4.10 ~. Wenaltemde acceptable m~edals, conSmdlon,
appearance, or other characteristics are staled In SMD’S wilhoul specific provisions as to seleclMty to be exercised In
acqulsltion, lhealtem&kes aretoba considered interchangeable. Insuchcases. ilshould becleat’ly slaled in the
SMD Ihal the selection of a specific alternative is al Ihe option of the contractor.

4,2.4.11 Ce!liflcala ofcomvliance. Acedifictie ofcompllanca (see flgure3) isrequlred fiomamantiatiurerln
order lo belitied asasoume ofsupp& lnML-HDBK-103 (see 4.2.7.4). Thecedific8fe ofcompllance submifledptior
to llslln9 as a source of supply strouldtimr Iha! the manufaclurets produsl meets the requirements of the applicable
speclflcalion (sea 6.3).

4,2.4.12 Cetilflcale ofconfomrance. Thecefllficate Ofcotiomance shOuldba inaccordance tilhtheappllcable
general specification and should be provldad ‘faiIheach lo! of items dei~ered to the SMD.

4.2.4.~3 Nolitlcailon ofchanae ordlsconllnuance. N0tii7cati0nofchange ordlsc0mlnu8nca lsrequiredin
accordance vdlh MiL-STD973.

4.2.4.14 VeIiflca!lon andrwiew. The Govemmenl retains theopllonlo retiewthe deticamanufadurats facillN
and applicable requlrad documerriatlon.

4,2.5 ~.

4.2.5.1 QualiWassurance movlslons. Sadlon4should include alllnspetilons @yreferance tienapplicable) lobe
performed In order 10 datermlne thal Ihe Ham conforms to requkemanl.s of sections 3 and 5 of the SMD.

4.2.5.2 ReSDOnSlbMVfOrlnSDadlOn, Unless othetise specified lnthecotimti orpurchase order. thecotimti0r[s
responsible foralilnspeclion requlramenls specified. Except asothervaise specified lnthecotiract orpurchasa order,
the contractor may use his own or any olher facilities sullable ror the perfonnanca of the inspestlon requkamenls,
unless disapprwed bylhe GOvammenf, The Gwemmeti msewestha tigMtopefiom a~oflhe lnspedlons set
forih In the SMD Wlserasuch inspections are deemed necessaIy 10 assure supplies and services conform to
prescribed requkamenl.?.

9
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4.2,5,3 ResDonsibllilYforcompllance. Nlllems mudmeet allrequlrematis ofsecllons 3and50flhe SMD. The
Inspecilon set forlh In the SMD should become pmf of the cordraclots overall Inspecllon sysfem or qualily program.
The absence of any inspection raqukemards [n the SMD does not reliwe ma contractor of the rasponslblllty of
assuring Ihaf all products or suppllas submllfed 10the Gwemmanl for acceptance comply wllh all raqukamanfs of tha
contract. Sampflng [nquall~coMomance does flotatiho& submission of~MdefetiMe mtiefial, either
Indicated or dual, nor does It commit tha Gwamment to acceptance of defective malerial.

4.2.5.4 Qualitvconfommnca lnspactlon. ThslaSs llSadln secllon40fthe SMDtodelemina cotiomanca Mth
sactlons 3 and 5 requkemants, should Include, wan necessary. a maasuramard or compmfson with spaclned
charactedsllcs andchecks andtatis oflhepaRomanca andrallablll~ requlremetis. Each ltammu.sl meet all
sacllons 3and5requlremanls. Thetati malhods lnsetiion 4oftha SMDaramlnimum inspetilon andtastmethods
to ba used to documant compllanca to Iha SMD requkamenl.

4.2.5.4,1 QualiWconformanca lnsBacflon sam!Jllng. When llisdesirable lospaclfythe sampllng proceduratoba
usad by cmdraslors for tha parformanca of quallfy conformance hcspecllon, the samplfng procadure should:

a. lmposano inspection procaduras lh@arelass e~clati ande~adNe lhanmuld nomal~bausadbylha
Indusfry.

b. Claa~ldetil& lhasampllng plantoba usadinlha mantiaduting procass Wanlnspedlons aratobe
performed a! Ikdermadlale points, as well as, on the end Item.

c. Bacapabla ofassudng compliance tilhraqulrametis under vadouscOndlllons 0fmantiadufing0r
purchasing, e.g., mass or Joblot production and large or small lot purchasing.

Wan Inspadions are to be based on lots of material, a definition of a lot size(s) should be fumlshad in this sacllon by
reference, ifapp[lcable. Radddlons concemlng the fom*lOn ofinspedlon lots such asradddlng lnspadlonlolsof
unltsof lhesame wa, class. ske, should bespeclnad. Ra5biclionofunltsf omdnglhel olofthOsep roducedhomIhe
sama assembly line, etc., should also ba speclfled, whan applicable.

4.2.5.5 Classlflcalion ofaualltvconfommnca lnsoacllons. Qualilyconfonnanco lnspacllons should baclasslffeditio
group A, B, C, D or E in accordance with tha followlng gmuplngs, when appllcabla:

Group A- Nondaslmclive Inspacllons of all Ilems pmducad or all samplas from an Inspacllon lot demonstrate
product compliance with contractual raqulmmatis. Group A Inspacflon examines charaslafisllcs mosi mTaslad by
variations in production processas or skills, and functions vllal to succasshd complallon of Iha daslgn mlsslon.
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Group B - Generally nondmtmclive Inspecllons that are more complex or of a longer dumcionthan group A
Inspection. Group B inspection esamlnas characteristics more mTecled by pad or equipmenl quality and less affesled
by vcolatlons In production processes or sldlls, and functions requiring special fixtures or environments. Fewar
samples are inspected than for group A inspections and test arllclas may ba offered for acceptance with little or no
rafurblshmanl. Each commodity should be lfMMdu811ywe.luaiad regarding MsIssue after parformlng group B and C
Inspecllons.

Group C - Perlodlc anti ganeralfy destructive tests of characlerisllcs depending upon product design and m81Wlals.
Group C Inspection consisls of mora complax tests, usually including emulalad semlce environments. Is generaliy
destmclhfa and may require maJorrafmblshmenl before lasted mllcles can be used by tha services. Teds are based
on production quantities or lime pwlod.

Group D - Desfructtva last or tesl of long duration tha! consumas all or a considerable portion of design service Iifa.
/vliclas subjacled 10group D Inspecllcmshould not be issued. Tesls are performed on few samples based on
production quanlltles or time patlod.

4.2.5.6 Tabular Iisflna of aualltv conformance Insmdlon. W3wra It will lead to befler understanding of their
hmcllons, the Inspadlons should be Iistad as group A, B, C, D or E In tabular form with appropriate references la
;~~@&bla reqUkem@I_k and kISpedlOn methods In MIL-STD-883, MIL-PRF-38534, or MIL-PRF-38535 as Illustrated

-4.3 Qualilv confarmanca InsDecllon. Qualily conformance lnspacllon shall be in accordance vallhmethod
5005 af MIL-STC883 including groups A. B, C, and D Inspections. The follmving additional criteria shall EPPV.

MIL-ST&883 Iesi requirements Subgroups
@ accordance with

MIL-sT&883, method 5005,
table ~

Ihterlm elecfflcal parameters
(method 5004)

Final elecIrlcal ted pamMSdW9
(method 5004)

GPOUDA hi rWWkemeIIIS I
(me;hod 5005)”

Groups C and O en&polnt
elecfrlcal parameters
(method 5005)

11
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4.2.6 section 5.

4,2.6.1 Packa In~g. Packaging, packing, and mmldng should be as speclfled In the
applicable general specffcallon.

4.2.7 Section 6.

4.2.7. I -, Secllon 6 should cordaln infornmtlon of a general or e@an~OV n~ure and nOrequ[reme~s shOuld

appear therein. It should C0ti81n hfonnalion designed to asslsl In detennlnlng the appllcablllly of the SMD.

4,2,7.2 Intended use. Items conforming10 the SMD are intended for use for Govemmeni mlcmclrcull appllcallons
(orlglnal equipment), design applications. and Ioglslics purposes.

4,2.7.3 Comments. Comments on the SMD should be directed to the applicable MPCAG.

4.2.7.4 Sources of suDDly. Sources of supply will be Idenllfled InMIL-HDBK-103 (see 4.3) or the appropriate
Qualhled Manufacturers Llsi (QML). The vendors so listed will have agreed 10the SMD and submilied a cerliflcata of
compliance (see 4.2.4.1 1) and completed quallflcallon requirements. Addlllonal sources will be added 10these
Iisflngs as they become available.

4.3 Approvad SMWS. SMD’S In use by DoD and Industry are listed In MIL-HDBK-103.

4.3.1 SMD user. When a contractor or DoD componenl has a system application for an exhling SMD, as Ilsled In
MIL-HDBK-103, II is essenlial Ihal the applicable MPCAG be Informed accordingly.

4,3.2 Chanqes 10 SMWS. Ulilizing user Idenllflcallon In accordance with MIL-HDBK-103, proposed changes or
dralf revisions ma coordinated with all users of record. Changes are implemented In accordance wllh the provisions
of MIL-STD973. SMD’S are maintained by the MPCAG. Approved rwlslonS 10 SMD’S are distributed by the MPCAG
to all known users of record.

4.3,3 Nonconcumence with OrODOSedchanaes. User nonconcurrence with a proposad change to an SMD requires
MPCAG resolution of the stated nonconcuvence. Unresolved nonconcurrence will require MPCAG action es
aPPrOpdde, l.% nOnCOnCUmanCWRpW.vdlh Iechnlcal Ju.sllffCdlon:toIha origlnafor of the change proposal, new
SMD’S Ihal address the diverse naeds of the usars Invoived, or advisov 10 user of naed to generate new parl
acqulslllon documenl.slon.

12
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5. DETAILED REQUIREMENTS

5.1 frdroducfkm. This section confalns guidance for SMD’S.

5.2 Drawlna DreDarallon. In coordlnallon wllh and vdlh Ihe approval of Ihe applicable Program Oftice. a MPCAG
(see 3.3) till respond 10a paris approval requeal With a drawing preparation package consisting of the followtng:

e. Drawing number

b. All knOWI SOUrCeS Of SUpp&

5.3 Initial dravdna rmemmllon.

5.3.1 Blank dnmvlnas. Blank drawings are not provided. Dravdng format should be in conformance to figures 1 and
2.

5.3.2 SMD coordlnallon. Prellmlnmy drml coordlnallons with MPCAG end device manulaclurm, COmmeId
resolution. certlrlcate of compliance transmittal and 17nalSMD preparation should ba In conformance vdlh figure 4.

5.3.3 Pralimlnmv and final drml submilfal. Preliminary drml vdll ba Iypad and spaced In accordance with Iha
drmvlng format (ftguras 1 and 2). Handwllian or pastad catalog axcarpts ara not acceptable. This preliminary drafl
may ba on standard E 1~” x 11“ paper. Onca sbmlad by Iha contractor, II Is axpeclad Iha! the process dascribed
hareln W be completed. Prelimlnaty dralls should ba cleady marked praliminmy drfi on tha firsl and Iasi pages.

5.3.3.1 Prallmlnarv drml conshucflon. The prallmlnary dratl Is constructed through communlce.tlonvdlh the
applicable MPCAG (saa 6.2).

5.3.4 Malntananca. Malnlananca of approved SMD’S Is lha responsibility of tha applicable MPCAG.

5.3.5 SMD confenl Drarmrallon. Tha following detail should ba reviewed In conjunction with figure 5, espaclaliy
regarding mollarplala’ Iocatlon and conlard. Tha followlng detail raflecls Iha curranl exclusive applicability of SMO’S
10 Mlcrocirculls.

5.3.5.1 Secllon 1. scoDa. 1. SCOPE should ba as shown on ilgura 5 and conform to 4.2.2.1 as spaclfled heraln.

5.3.5,1,1 ~. 1.1 ScopE. should ba as shown on figUrE5.

5.3.5.1,2 ~. Tha PIN should be stmclured In accordance wllh Ilgura 5. The davlca Iypa should ba a two digll
numbar, assignad sequanllal~. staffing with 01,02.03, ale.. depanding upon how many parts ara balng Includad In
tha drwdng.

13
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5.3.5 .1.2.1 PIN Ienalh. Thelen@h of the PINshould comp~Wlh MIL-ST~lOO andnolexceed l5charadem.

5.3,5.1.3 Radldlon h8rdness assurance ~M)deslanator. Radhllonhardnessa ssurances houldbeasshmmon
figure 5 in 1.2.1.

5.3,5,1.4 Device twe(s). Device lype(s) should beasshoWm on flgure51nl.2.2.

5.3.5.1.5 Dwlceclassd eslanator. Thedetice class deslgndor should beasshw on flgure5lnl.2.3.

5.3.5.1.6 Case ouiline. Thecase oulline(s) should beasshOwn on flgure5lnl.2.4.

5.3.5.1.7 Lead fmlsh. Lead finlshshould beasshOw’I on Ilgure51nl.2.5.

5.3.5,1,8 Absolule maximum ralinas.

a. Theabsoltie mdmumrdlng till be~edinti columns tiihdashes connedlng asshMlnlhe sample
SMD, on tlgure 6.

b. Theabsoltie matimum rtilngstill beasdeflned inlhewlld chamde~lon ddasupplledbylhe
manufacturer for the speclflc pari and musl Include the thermal resistance, as speclfled In MlL-ST&l 835 for
the applicable case outline.

c. Foot notes referenced inlhlspamgraph Wllbelocded amlnimum of Wllnespaces belwlhelaA
parameter.

5,3,5.1.9 Recommended opetilna condlllons.

a. Therecommendad opeWlng conditionsMllbe~ad lnWcolumns Wlhdashes connecting, asshHln
the sample SMD, on figure 6.

b. Therecommended opetiing cOndHionsMllbeas defined lnthevalld chamdetilon dalasupplledbythe
manufacturer for the speclflc part.

c. Fool notes referenced Inpamgmph l.4Wllba loc~ada mlnlmum oftilina spacasbalmthelaS
pammalar.

5.3.5.2 SECT1ON 2.apMcabledocumenls. Sadion2should appear asshOWmon flgum5andfollwlhe
guidelines of4.2.3 as confalned herein.

5.3.5.2.1 Order ofurecedence. Ordarofprecedence should baas shMonfigure 51n2.2and4.2.3.1 .3as
speclflad herein.

5,3.5.3 Section 3.raaulremenls. Sedion3should appear asshwonfigure 5andlha guidelines Wmlshedln
4.2.4. Specific requiremeM paragmphs should belncluded lnan SMDoron anasrequlradbasls.

5.3.5.3.1 I!emrequkaments. llemrequirements should beasshOwI on flgure51n 3.1.

5.3.5.3.2 Deskln . conshwtlon and Dhwlcal dlmanslons. Design, conslmctlon and phyalcal dlmanslons should ba
as shown on figure 5 In 3.2.

5.3.5.3.3 Tarmlnal connedions. Terminal connections should be as shown on figure 5 [n 3.2.2.

14
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5.3.5.3.4 Block diaqram. Although figure 5,3.2.4 speckles block diagram, Ihls paragraph W be used to daslgnate
block, funcflonal, or logic diagram, as appmprlate, for the device being documented.

5.3.5.3.5 Tndh tables. Tndh Iables should appear as on figure 5 In 3.2.3.

5.3.5.3.6 Case outline(s). Case outline(s) should appear as on figure 5 In 3.2.1.

5.3.5,3,7 Electrical Performance characferfstlcs and IPXtlrradfatlon Parameter limits. Elecfrfcal performance
characteristics should be as sham on flgUrO5 In 3.3. Valld charactertmf ion data supplled by the manufacture W
detennlne tha use of ambient or casa oparatlon temperature range.

5.3.5.3.8 Elactfical Iasl reaulrements. Electrical last requirements should ba as shown on figure 5 In 3.4.

5.3.5 .3.9-. Marking should baas shown on rlgure 5 In 3.5.

5.3.5.3.10 W. Tables e.g.. tabla 1.electrical parfonnanca charactdstlcs, should be as shavm on Ilgura 5. If
necessary, a device typa column may ba added between Iha conditions and group A subgroups column to
accommodate dlfferances [n test conditions and limits. when moro than one deblca type Is being speclflad.

Raquked temperature paramatars for aach spaclrlc pad till be typed undar the haading Conditions, as shown on
flgura 5.

5.3.5.3.11 @@@.

a.

b.

c.

d.

e,

Views that are refaranced as showmon figure 5 In 3.2. will ba Iocatad m?ertable 1.

All data nacessary for Iennlnal connactlons till be Idantllled In a table format or ba drawn as defined In MIL-
STD-1835, Rafer to sample SMD, figura 6.

Whenever two dlflarant case outlinas ara requkad. an additional page will ba eddad to accommodate Ihe
requked data vdlh figure 1 continued.

NI data nacassafy for addfllonal view till ba drawn as daflnad In MIL-PRF-38535. Refar to sampla SMD,
figure 6. Usa valid charactar!zatlon data suppllad by the manufacturer for tha specific device type.

SvJtchlng Iimaa WI circuit and wawfonns Ihat are raqubed will be drmvmsimilar In format to Ihal shown on
the sampla SMD, figura 6. Usa wild characlerb.atlon dafa supplied by the manufacturer for the speClflc
davfce typa.

5.3.5.3.12 Cmllfhte of comDlianca. The certltfcata of compllanca exacutlon should ba as shown on figure 5 In 3.6.

5.3.5.3.13 Certmcata of conformance. The cerllflca!e of confonnanca should be as shown on flgura 5 In 3.7.

5.3.5.3.14 Nollflcatlon of chanaa. Notlficatlon of change should be as sham on flgura 5 In 3a.

5.3.5.3.15 Vatfflcatlon of chanaa. Verlflcefion of changa should be as shown on flgura 5 [n 3.9.

1s
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5.3.6 Section 4. aualllY assurance Provisions, Section 4 should appear as shown on figure 5 and 4.2.5 as
conlalned hersln.

5.3.6.1 Samplina and Insveclion, Sampling and Inspecllon should be as shown on figure 5 In 4.1

5.3,6.2 ~. Screening should be as shwm on figure 5 in 4.2. Valld characlerlzaiion data supplied by Ihe
manufacturer will be used for figure 5,4.2.1 a and 4.2.1 b.

5.3.6.3 Cwallflcatlon Inspection. Quallflcalion inspection should be as shown on figure 5 In 4.3.

5.3.6.4 Conformance Insc=ecllon. Quallly conformance Inspection should be as shown on figure 5 In 4.4 and the
guidance conlalned In 4.2.5.4 hersln.

5.3.6.4.1 GrOUDA lnsDecllon. Additional group A Inspection requirements should be aS shown on flgWO 5 In 4.4.1.
valid characler!zalion dala supplled by the manufacturer will be used for 4.4.1 subparagraphs (see figure 5).

5.3.6,4.2 GrOUDC Inspection. Additional group C inspection requbemenfs should be as shown on Rgura 5 In 4.4.2.
Valid characlerlzallon data supplied by the manufacturer will be used for 4.4.2 subparagraphs (see flgurs 5).

5.3.6.4.3 Group D lnsPeclion. Addllion81group D InspectIon requirements should be as showmon figure 5 in 4.4.3.

5.3.6.4.4 GrouD E lnsDectlon. Additional group E inspection requkemenls should be as shown on figure 5 In 4.4.4.
Valld characterization data supplied by lhe manufacturer W be used for 4.4.4 subparagraphs.

5.3.6.5 Tables. elCZCtfiCalteCtS.

a. The table of electrical ted requirements W be fomsalled as shown on figure 5. table II

b. The Identlflca!lon of subgroups and tests W be denned in the applicable general spec[nc64ionand valid
characIarlz31ion d% supplied by the manufacturer.

c. Any footnote referenced in the table will be located a minimum of two line spaces below the boltom line of the
table.

d. Notes using Ihe term guaranteed will not be Included as a parl of Ihe prellminaIy drml, before submltial 10the
sources of supply.

5.3.7 Secilon 5, DaCk@nq. Sacllon 5 should appear as shown on figure 5 and the guidance Indicaled In 4.2.6.1
as speckled hersln.

5.3.7.1 Packaalna reaubemenfs. The packaging requkemenis should be as shown on ngure 5 In 5.1.

5,3.8 Secllon 6. notes. Secllon 6 should appear as shovm on ngure 5 and the guidance In 4.2.7 as speciffed
hersln.

5.3.8.1 Intended use. The Mended use should be as shown on flgurs 5 in 6.1 and the guidance [n 4.2.7.2 as
specified herein.

5.3.6.1.1 ReDlaceabllHY. The replaceability should be as shown on ngure 5 In 6.1.1.
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5.3.8.1.2 Subslitulabllily. The substilulabillly should be as shcwn on figure 5 In 6.1.2.

5.3.8.2 Conflaurallon control of SMWS. The conflgurafion conlml of SMD% should be as shown on figure 5 In 6.2.

5.3.6.3 Record of users. The record of users should be as shown on figure 5 in 6.3.

5.3.8.4 Comments. The comments should be as shown on figure 5 in 6.4.

5.3.8.5 Abbmvlnflons, symbols. and deffnllions, The ebbrevlations, symbols, and deilnlllons should be as shown
on figure 5 In 6.5.

5,3.8.6 Sources of suDrJy. The sources of suppty paragraph should be as shown on figure 5 In 6.7.

6. NOTES

6.1 ]nlended use. The Issue of SMUS is Intended to mlnlmtzethe prollferafion of duplicate drawings for an Item of
supply. The use of one drawfng fOran Item of supply WithinDoD Is the ob]eclive of the SMD program. SMO’S am
currenliy applicable 10 the acqulsltlon of mlcroclrcultsonly.

6.1.1 Standard mlcmcircufl dmwfna omaram (SMDP). The SMDP Is relafed to the Conflgur61ionManagement and
Pads Conlrol Programs. SMD items are documented es requlrsd by MlL-ST&l 00. Nowslandard mlcrodrcuits parts
approval is oblalned through the procedures of MIL-HDBK-965,

6.2 Drml consfrucllon. Communlct%lionvflth the MPCAG polnl of confacl for the purpose of dran SMD consfructlon
will usually be through use of computer or vmrd processor. Defense Suppty canter Columbus, DSCC-VA, should be
contacted concemlng sysfam capability, and modem and telacommunlcalion compatlblllly (sac
ngure 4).

6.3 Cerfiflcate of comdlanca. A Cetllflcaia of Compliance (C of C ) is a documenl by filch an aulhofized olllcial of
the mlcroclrcult manufacturer cerflnes Ihal Ihe mlcroclrculi baing supplied in accordance with the applicable SMD by
Iha vendor maels the Item RequlramenIs as sCatedIhereln. The C of C is delivered by the vendor to Ihe MPCAG vdfh
the fkml SMD.

6.4 Sublecl te!m ikw word) Iistinq,

Cerllflcate of compliance
Military pWiS cOtiml atisOY gMUP
Parts conlrol program
Standard mlcroclrcultdrawing
QualliIad manufacturers [M

—
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REwslONs
LTR I DESUW71CW I ME (YTw4C.QAJ I APPROVED

2-2FOFWz33
mm 5W2&cix

DISTRIBUTIONSTATEMENTA@P!vmd fuwt4kraknm — bw6m0i

FIGURE 1. Dr6wina. Illle sheet
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FIGURE 2. Drawina. Contlnumlonsheet,
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DEVICE CLASS M

~BER LMS.-VA L omact
Telephone(614)692-

andJorLUFIFltN I>

CERTIFICATE OF COMPLIANCE

MANUFACTURER’SNAMEAND LOCATION

JI W% have rtiewed tie enclosed drti and here cmdfv mat OurHiLRe~iLTem/ W equi~len! PrOduct.cu~endf desi9natBd as
“8We bokw meet me reqweme!m of me MD (l’he %DPatiN”mber(ncludesme rm”gnumber,dmce we,clessdes!gnntor,

case 0uUin9.andteed17nlshdesmnatorl

SMD Pan Number VendorPartNumber

I

I I 1

Usea C ofC CondnuadonSheetifmoreman10 pannumberseroonmeSMD.

andfabncalod,assembledendtestedat ourplant(s)bcatedin

Febncationlocation(s):

Assombfjlocation(s)

Test Iocation(s]

PARTMEETS OREXCEEDS THE PERFORMANCEREQUIREMENTEfWER

❑ as proposed, or

~ WfI essendal cm!ments as mmkod on drEit. 01

❑ mainterest i“ W drming.

PARTCOMPLIESWITHMfL-STD.SS3PARAGRAPH1.2.1 ❑ yEs ❑ No

j3LtRfWNCIRCUKIS UNDERDOCUMENTCONf’ROLAND AVAILABLEUPONREQUEST ❑ Ws ❑ NO

THESE DEVICES MEET OR EXCEED THE FOLLOWING RHA LEVEL

BIASING TEST CIRCU~ AITACHED (for RHA tested dticeS oW) ❑ Es ❑ NO

ESD CLASS and VOLTAGE (from tesdng orjwificadon)

I IV@ understanddwt mis certificate is notto be used nor consmmd m a WameO OfcOntinuedOr:Pdefini!a~i~~li as an
%APPrQWd SOurce f!r me de?cflbed dr~n9 Item. 1.WdW~u?dewnd dI~$IS ceofica!e aOes nO!rell~ dus COMPW Om

conducungtie rewred tesnn and lotrOcOrdkeepm9 dom!led In the standard McrOclrcult Drmn .1f@er a rae dMt w cOmPaY
! 08%W fumlsh a separate cemfica e of conformance m compamffOMW perwmng to actual lotd6to c es shlppe

wmonzea 3 lgnabro(sj uale

J
Namearm 1IUOor Awn

f
m I n UD i 8kapn&3

(see atmched for autho?%%’n%?as a e ‘eq

This dated C of C [1 Aug 1996) shallnot be modified.
Modification till resuftin nonacceptance.

20
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A!JdLniz3ti0nCriteria
Standard Microcirctil Drting

Cerdficate of Compbance
Dated 1 Aug 1996

The authorized signature shallprtide Cerdficftdonsigned by me Commremofficer responsible for me Productionof me C of C
described product. 7he responsible corporate officer w dalogam awhority to sign me C of C to specific individualswidin the
cognizant waliv assurance organhtion. However, the corporate omcer retains respontibiliv for the accuracy of IJMC of C.

When atiotity 10sign e C of C is delegated, the responsible corporate Officeshall subtit a 10!IWto DSCCVA tich identifies bm
name, address, phone number End title of tie indirndual having been 9r8nt!+dsignamre authority.

FIGURE 3. Certificate of comdience.. Continued.
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FORDEVICE CLASSES N,Q, orV

USA-VA Lomac[
Telephone (614)692.

OUk UAlkk~klkU LkKTRILAlk mwor Lu~bN 15

CER3FlCAlE OF COMPLIANCE

I W) have rtiewed Lhe enclosed drtin9 and. hereby cefd W our MIL-PRF-36535 WmPliant dwice(s), fisted bel.~ meet mO
2ro u!remerusof tie.SMD me SMD Pan Number includes me rmmngnumber, md hard desgrtator, demce type, class designator, case

J0 me, nod lead fresh deslanator)

I SMD Pafl Number Vendor Pml Number

I

I I I I
w 5eac0rc L‘onbnuat!onsheet II more than 5 Pan numbers are on me SMU.J

MANUFACNRER’S NAME, LOCATfON AND CAGE COOE

C@ fabricated, assembled and !os!eds our pfamfs) located i%

Fabrication location(s):

Assembfj Iocation(s]

Test Iocabon(s)

PART MEETS OR EXCEEDS TfiE PERFORMANCE REWIREMENT EMiER

❑ as pmposod, or

PART HAS COMPLETED CONVER ION OF CUSTOMER REOUIREMEN7S AND IS COVERED BY
8

❑ YES ❑ No
CERTIFICAmON AND OUALIFICAll N TO MIL-PRF-38535.

~EVICE CLASS LEVEL ❑ N ❑ a ❑ v

BUR IN CIRCUU I UNDER~ VAILABLE UPON REOUEST ❑ Es ❑ NO

BIASING TST CfRCLfmATTACHED (for RHA tested dm”ces onbl •~s ❑ N(J

ESO CLASS end VOLTAGE

I fWe) understand that tfds cerQIic8te is not to be used nor consmed as. a guarantee of continued or indefinite mailabifilv as an Apprwed
Source for the described dwm Jtan?.1funher undewnd Cwtis cWC818 does nOLrebm m“scOmPw bOm.cOnducw me re. ulred
[estin and lotrecord keepin de lled wd!e Standard Mlcmorcurt Dwn I funfw 89roo mat wc cOmPW MI1 ~~sh e 3eParalo cem c~op8 Ii
ofcor$onnance incompar?j ormat, perwnlnoto actual lotdate codes shp!ed.

,wmonma wgnawe[ s.) Ua[e

)
Nnmeana 41ue0tA”mOnnng unlclal (5na!iDe~edr

(
I el&m0n9

Submittal of tis informationto DSCCVA does nOtrdk3W the dwice maIU$8CtUr0[.OfUWr’WiremWS Of
ML. PRF.38535, ~sdated Co fCfom(14&n 1997)5hall not bemod!fied. Modlficanonvmllresuffm
nonacceptance. I

FIGURE3, Cetificam ofcomofiance. -Continued.
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SMD PREPARATIONFLOWC+ART

T
CONTRACTOR SUBMTS 5962 PART REQUEST

MPCAG RETURN EVALUAllON I
ASSIGNS SMD NUMBER, AND DSCC DETERMINES CONTRACTOR

REQUESTS PREPARATK?W OF Ws UllL!ZES

SMO THROUGH PROGRAM EXJSTING

oFFICE TO Contractor
SMD

<

CONTRA~OR SUBMTS
PRELIMINARY DRAFT

TO MPCAG ANO
PROGRAM OFFICE

L I

(Continued)

FIGURE4. SMDDreDer8tion flowchan,
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=

CONTRACTORPROGRAMOFFICEAND
MPCAGRESOLVECOMME~S

CO~ACTOR INCORPORATES
CHANGES

1
OEVICE MANUFACTURER SENDS COWENTS
REGAROING DRAFT AND COPiES TO MPCAG

FiGuRE4. SMDomDa@lon ntihati-Cotilnued.
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1. SCOPE

1.1 ~. ~lsd-dmnb tipti.d essumnm &sslmtis mnsktinQ 0fhlghmlW6V (d&tire Qti
M)ds~appU=ti (dwlrndam W. AWm~mmtihs atibadfinlshes am&bl. andamtitidhti
Pan@$ldemdfyiogNumber (PIN). ~matilable, etim.fmdlti ~-tim~~) lmehmmfltiti intie
PIN,

1.2 W. The PINlsan dnnvnln Ihefdlw!mgexampfK

SW YJLxxx Q & x :
I I I I

____& -__& & & -&_ -_&

atcck dasa dmlwalor class oullblo
d6algrator (see 1.2.1) (X2.2) desionmor (sea 1.2,4) (WY,15J
\ / (see 1.23)

v
Drawingnum&r

1.2.1 RtfAdealc?namr.D& W= Qmd VW&&~ mttie MIL-~F_sW&RW l&sand
nrema!knd vdmmesppmprIam RKAdeslgnatnr. Dwfc8dass MRHAtiOd dmlce=3meatLheMlL-PRF.3S53S, appendk A
r.~fled RHA lbvds and nm nwi.ed whhme wmpriate RHA de-dgnotor.A das$(-) Indkaieaa nan+ftbld.wlce.

1,2,2 pm+ca IvL& 8). nw dcdca lype(s] wmffy me cir.alf funclbn as ridhwx -

Dwicn IVca Genetic numlmr Clrwn hlnctbq

01 XxXcSx

1.2.3 Devica daw deafana!nr. The devlcaclass desfonmork a shl$e Ieiier Iden(ifyhgthe p$od.cl assthame
falfwlm

love!as

Pevlw d.s8 O#ke mmArement5dowrnenwbn

M vendor self-mtifsdm m M rqdrerrenm I& MIL—STDSS3m-mmm
mmJAN dam Iwd 0 ndn-cdrmb in a— with MIL-PRF4S535,
WWrdk A

QOr V certbatim and wa!Mcatbn 10MIL-PRF-3s52s

12.4 case out!lne(s), l?m cnssoulh(s) am as desiwskd In MIL-S’IU1S3S and as fnkwm

Qulfhmkite+ pesmblbe deslmwac WIl!@ Pacbc.e S*

x XxXXeX4 +x

1.25 ~. The Iesd Odshla = spdlled h MIL.PRF-3SS35 fordevkn classesQ arid V 0:
MIL-PRF-3S525, nppendk A k+ device dasa M.

STANDARD SIZE
MICROCIRCUIT DRAWING A S962-XXXXX

DEFENSESUPPLYCENTERCQLUMBUS REVISIONLEVEL
CQLUMBUS,QHIQ4321@5030

SHEET
2

APSS7

FIGURE 5. SMD wltlf bollefplste.
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1.3 Absolute maxknumra!inas. 1/

1.4 Recommended .wwstlnn cnnditi.ns.

1.5 Dloltel kmk tesfbmfor devim classes Q ❑nd V,

Fault mverw measuremti of manufaclwing
@k tests (MIL+TD—SS3 test nmthodm12) ......................................................x Pe=nt a

2. APPLICABLE DOCUMENTS

2.1 Governmentmmdk?atbn, standatds. and handbooks. The WkwfnO spedlW430n, 6f3ndards,ad handbooh form a
pa!f of thisdrdng 10the ealeti .l=dfled hemfn. Unfesaolhetise s#Sed, the issues of fhw dcaumnts am those rimed
h the we of the Depmlment of Dafenxs Index of Spechbfions and Standards 0091SS) and suppk.men!memto, dted in the
sondbawn.

SPECIFICATION

DEPARTMENT OF DEFENSE

MIL-PRF-W335 - lmegmtsd Cbwim Manufacbhing,Gene~ SW- fM.

STANDARDS

OEP#J+TMENf OF DEFENSE

MIL—STD.W3 - Test Methods end Pmc8dures for ki
MIL-973 - C.3m?wraU0nManagemerII.
MIL-STO-1S33 - Micro5iwit Case OulUnes.

14ANDSDOK3

DEPARTMENT OF DEFENSE

MIL~DSK-k?3 - L&t of Slardard Mkandrwit OIWh-JS (SMLYS).
MIL-HDSK-734 - SUmdnrdMlcsncfmdtOmwbWs.

M!- ofhetisa lmiicaw .WPIM of tie srmdfdon, standa~. and ~n~~ UM ~bble ~ tie s~~~u~
Downem Otdef Desk, 7S0 Robbhs Avenue, Bullding40, Phllad8!Phfa,PA 10111-SIEW

u Stresses above the aLuchle madfnumratingmaYcause pmnanent damage la the dwfc.a Eklended opnIWOn at fhe
nmxbnumIsvels may dw’ade perfcmnunrnand affed feliatdtily.

~ Vniuea WI be added when they bewnm avalhhle.

STANDARD SIZE

MICROCIRCUIT DRAWING A 5962-XXXXX

DSFENSE SUPPLY CENTER COLUMBUS
COLUMBUS, OHIO 42210-5000

REVISION LEVEL SHEE7
3

PR97

FIGURE 5. SMD with bollemlsfe - Cordlnued.
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2.2 Order of Dmcedenm. In the evefd of a conUk3befwen the tml of fhisdrawingand the refwe.ws dted here+., W taxi
of this drawingfakes fxecedence. Nothiw b!this document,ho.wver, supersedesapplicable lkwmand regulationsunless a
speflc exemptionhas been obfahed.

3. REC3UlR&EfWS

3.1 Item muukemenm. The lndMdwl lb. mqubenmrdsfor dmiw classes O d V till be b acemdanca with
MIL-PRF-33535 and as spsdfied herein or as mdihd h the dwka —“m’s OuaGtyMimsgemnf (OM) pi.”. Jhn
.ndifi&” h me OM @anshall not sfkd Ow from, RI,w functton.s dnsaumd herein. 7ho hdtiud Item mqulrementsfar
davka d= M sha!lbe in acwdar.ce rnfh MIL-PRF.2SS25, mppendbA for nomJAN dam IkmelB d3wicesand as spndfled
hemh.

3.2 Oedan wnstrwlko, end Weal dirwnsions. The design,cnnsbwclkm,and physti dimensionsthal has spe.if ied
In MIL.PRF.2SS23 and herein for dmfea classes O and V u MIL-PRF.2S333, appendixA a“d herein for device class M.

3.21 ~1. The csse mmiie(s) sM3 be In accmdanw with 1.2.4 hereinand flgum

3.2,2 Jetminal~. 7he lWmJnOIconnect!mmshanbe as spndflsd on wine

3.2.3 Jrulh tabfe(~. ma !mdhtable(s) sl@ be as sptied on flgme

3,2,4 Blockor W k db.aramfsl. The blockor Ioab dhgmm(s) sM2 Lmas speded on fiwO

3,2,5 Rad18iivnearnsure druiit TM tikdlon 0x$08w3 dmlt ShM h as SP6-2LS-edon flm

3,3 Elec!t?d owlonmanw ChmBderlstlrnand wsllma diatbn oaramEtmUrnlb. Unh?s8otherwise spedffad herein, Om
efticnl perfonnanfx characfwisllm and P@Jrrad!atb. wramater Ilmi!aw as specifiedIn tabtnI and sh311apply over the hdl
- opemfingtemperwm range.

3,4 Elec$fcal test w bermfs. The elecb+calw requirementsstial be the subgrcwpss~ed In IabJeIn. mO eledrkal
teab foreachwwm~ ma d&ned h faL4.L

3,5-. The pm shanbe tied with the PIN listedh 1.2 hefdn. In additkrt fhe rmanufadurefs PIN may also be
M3dmd as Osledin MIL-HOBK-103. For Fsd.9ges where m?%fcbwof the enUmSMD PIN numb is not feasible due to spaca
hnlt.afi.ms,be manulacturw has the oplhmof ml mmfdngthe ‘5S92.. on tie dwlcs. For Rw! P@ucl usingtfdsopli.m the
RHAdesfqnafm sha9c.f!Ulmmarked. Wrkingfc6d8vicsdassesQarMVshallbe.h wxmdance with MIL-PRF-3S335.
MatWngfor dsvke class M shafl be h tianca wkh MIL-PRF=3&S2S,aiwendh A.

3,5,1 CwllFKaflOnfm naw mark. mew ~ & fOfdevicadasseaO md V 6hanbea ‘QM~ w ‘0- asmq”lmdh
MIL-PRF-W525. The com@3nc3 mark for d3v3ca& M sl!all b3 a ‘6 as requlmdh M!L-PRF-33535. 6QPQ?& A.

3.6 cwtiflcate of cnmDkance, For dwica dasdw Q and V, a cediWd8 of cnmp!kmceshallbe mqulmd hum a CIML.2S323
rkted mufacturw in order to supplyb ha rnqubemrds of thh d-g (see &&1 fiweln). Fw device class M, a tiflcaln of
~Pl~w ml be WW m a ~~~~ ~ otier to k Ibmd Fan apwwed mm= of suPPO’h MIL-HDSK-t03 (see
6,6.2 hwdn). lle @tiflca@ofMMP!iWIM~ 10OSCC-VApdorto0e4noas a. approved sown of suppb for fhk
dmwlna shd afRrmthaf m manti~fs mud meets, for dmim dasw O and v, fhe mqdmmonts of MIL.PRF.3SS25
d hti or for dmdcadasa M, the mqulreti of MIL-PRF-2S323, spfmndb A and herefn.

3.7 cOtimdO of wnfomwq Amti~d&omnmas-tid&&~QtiVin
MIL.PRF_ or for devim C& M in MIL-PRF-2S52S, appendk A sh3Ubn wovkled with each W of nducdrwils delivered
to this dmwing.

3.8 Nofhkatlon of channe for devkn da= M. F.mdevfce dam M, MOi7c#20nto DSCGVA of duwe of pmduc3(see 6.2
hmnh) Imc4vl”gdewicesacqufmdto this drawingb mqufmdh?+any .Srangeas dmlned in MIL.S70473.

STANDARD SIZE

MICROCIRCUIT DRAWING A 5962-XXXXX

DEFENSESUPPLYCENTERCOLUMBUS REVISIONLEVEL SHEET
COLUMSUS,OHIO4321S-3CW 4

APR97

FIGURE 5. SMD with bollefulsle. Conllnued.
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3.S Verlflealkmand m’dawfor dwka da= M. For dmka class M, DSCC, DSCCS ‘dgenLand the acqubingmdvlly mmh
the optionto reviewthe mmwfac!umfs fad!iV and awkable roqulreddocumnntatkm.OWwe dowmenwkn shall be made
available onstmm at the optionof me reviewer.

3,10 MkYd mit mmw asshl”mem for dm+cadasa M. Dmica classM dwim$ coveredLYthisdrawingshall be Lm
ndavdmtlt groupnumber- (see M!L.PRF-3SE3S,ap- A).

STANDARD WE

MICROCIRCUIT DRAWING A 5962-XXXXX

DEFENSESUPPLYCENTERCOLUMBUS
COLUMBUS,OHIO4321E50X

REWSIONLEVEL SHEET
5

*97

FIGURE 5. SMD vdth bollerulate - Conllnued.
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TASLE 1. ElecMc91oer+xnmncsdmrderistlm,

Test w COnditins GmuP A Devim UIldts Unit
-55-C < TC ,+125W .m.P VP

.nleas OUIeIWW smfid

Ml. Max

STANDARD SIZE
MICROCIRCUIT ORAWING A 5962-XXXXX

DEFENSESUPPLYCENTERCOLUMBUS
COLUMBUS,OHIO42216-SOX

REVISIONLEVEL SHEET
6

PS9T

FIGURE 5. SMD with bollerolale - Conlinued.
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STANOARD SIZE
MICROCIRCUIT DRAWING A 5962-XXXXX

DEFENSE SUPPLY CENTER COLUMBUS
COLUMBUS, OHIO 432v3.5U10

REWSION LEVEL SHE=
7

mm

FIGURE 5. SMD Wllh bollemlsle - Continued.
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I

4. OUALIIY ASSURANCE PROVISIONS

4,1 Sanmflng.IKI 1.SC8CIb. For dwlcw classes O ad V, samqItinEard bls+edw PllXd.~ sIw!I be In acx.cmdanmvAti
MIL-PRF-3S525 or es mcdfled In the devicemanufadure<s Cw.4ii Management(W plan. l’he rmdlflcalhmin the QM pkan
shallnotaffed the form, II, w fumdtonas dea.dhd helm FM devicada= M, sarnpllngarm hspedban Prnmdums Wdl be
h accordancewith MIL-PRF-SS530. appendh A

4.2 ~, F.wdev!sa das$es O end V. mlng shaflbe h n.xordancs nilh MIL-PRF-2s525, and shaflbe carducfed
on aUdevices PriorID qualiicattonand tedumfogywnfommnm Inspedban. For dmim dasa M, scmenbw shaflta h
accadarca with method5004 of MIL—STWSS3.a“d shall tm conductedon all drrdms Pti to quafiv .wnfMn?anrnbtwmdlon.

4.2.< Addit$maltitcda for devfcadas8 M.

a B.m.in tESLmdhnd 1016 of MIL-STO.W3.

(1) Ted condition or The @f dtit shsll be malmaimd by fhn nwudadurw underdoameti mvtdon tmel
wnb’d snd shall be made avsilsble10the pwmring M acqubfngadivity won mquesl. The test dmult SW
spodfy the Inputs.cudpulsbissas, and Per dlsdpmlcn,as appliwble. In aaindanca VIM the intentspedfled In
test mdhxl 1015.

(2) TA. +125-C, ndnbnum.

b. Intwdmand Fmdeledcaf test@mrmt8.SM be es apedflecfh tnbfeII hedn.

4.2.2 flddnbm+fCaitefiafar devka classes Q and V.

a. mm bum-h test duration,tesf mndtfon and tit Iwmpemtum,or approvednltamaW.3ashaflbe as spedfled h the
devica M3nulachtm<sQM plan in awxdanm WI MIL.PRF.SS=535 The kwwn tea dmult shall be maltdalmd under
dcanmti rwidm level ccmbd of the devka rmmtdac+wefsT8dmdwY Review Sc=ard(7RS) In accordanm * MIL-
PRF.2s535 OndW2 k made mdhbfe 10mOWWImng m pmwdw adfw .FVn w. rnO test tilt SM
SWfY Ih. @@ ‘24tPuWtiases and powerdle-slpsliomas applbatie, h accvrdancawffhthe h!em spedflad h tes.i
nmthod1015 OfMIL-SlWS83.

b. hmdm and flmdefncbicalbst pnmmalers sha!lbe 8s mpdfled h table Nherdn.

G AddiOcd Scamenlngfordti classV k=ayondOmrequberncnfscddwlca dsss Q shall be as spedfled in MIL-PRF-
2S5S5,oPF@ndL8B.

4.3 cwdmmti~ hw IMIfor dwka da ssea Q nndV. OuaF&aWn bme 6ardmirn das?as O nti V shn!lbe h
a— wfthMIL-PRF_. l.P@!Mu 10be wrfwmed shaflW LfKW spedfled h MIL-PRF-SS525 ad hemh for
groupsA. B, C. D, ad E Inspc.dkim (am 4,4.1 Smwh 4.4.4).

4,4 C4nform.wca Inmed im. Tednwkgy Cnnfnmwca Inspdm for da&ses Q and V dmfl b.31“WXOrdanw wllh MIL-
PRF-3SS25 Indudhn groups&S, C, O. and E .hspedionsand as s@fied hereh acepf hem option2 of
MIL-PRF-3S535 @md!s dwnstu h.lho cvnbul &WhW OUSW cmfomm‘_mhdti&-Mtil~ln
aamdance vdfhMIL-PRF-SS535, appendhA d as spe&kd hsreln. Insp.scIMna10be wrfmmd for devim da= M shal b8
Um8eswfled h nwthndYXM of MIL—SFWSS3snd hereinfor groupsA B. C. 0. and E Ikw=tions (6= 4.4.1 through4.4.4).

STANDARD SIZE

MICROCIRCUIT DRAWING A 5962-~

DEFENSESUPPLYCENTERCOLUMBUS REVISlONLEVEL SHEEF
COLUMSUS, OHIO 4S23- 12 I

*w
FIGURE 5. SMO WiIh bollemlsle - Continued.
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4.4,1 Grow A Ins!md.an.

a. Tests dmfl be w .Pd7ed h We II iwdn.

b. For devirn cfasa M. subsmqm 7 end 8 te$tasl@ be stienl to V@ the tmlh fable. Fm device da-a O and V.
SUbJICUPS7 and 0 shrillhdude VW thOh01diw41Y oi the davlrn, Omsetests &hallhave been fault LII?WUJh
acsambnca with MIL—STD—W, tcsl methodW2 (w 1.5 herein).

TAsLE Il. D m&cd test w kements,

Test requlmment9 Sdbgmups S“bgrwpa
(f. acondanca wilh (. em.ndanm with

MlL—STMEG. MIL.PRF-2E335, table 110
method5DD5,table 1)

Dmkn Devkm Dmlce
dnss M class Q dam V

l“Ielllll eledrical
~metem (sea 4.2)

FM elecwcal y ~1 a
PEIEnmtars(sea 4.2)

Group A test
mq.bwnenfa (see 4.4)

Grcup C end-poht eleetdc#
pmanl.d0r9 (sea 4.4)

Group D end-pdnl elwcb$al
pammstwa (m 4.4)

GmuP E eI@oh! e&4rlcal
Par&nnlem (s.304.4)

II POA OPP@ tO8UbQWP 1.
2/ PDAaPPJes108ULWWP 1 em+7.

4.4.2 GrWD C Inscadlon. Tim otwp C Inswclkm enc!+mbdefticsl WUWIWWSsfudlb m spedfled h tatJa II herein.

4,4,2.1 AddHLmaltied. fmrdwlce class M. S&dW3W19 Me @l cnndHlons,methd lCl?5of MIL-STBSW

a. Ted omdition u Tha test dmdl shal be mdmdned by h manufadmw underdw.uimId rwwcnlweJcorlLd
and sf!aflbe mad. IwaOabb b the PWWIW or a@dng ndtullyUP.?JIrwuast. The WI dmdt shall swdfy the
hputs. OUWIS, I$aaes, and powerdlaslpauomas nPp!JcaBle,h aczadanm withfhs IntwAwedITed !JILestmethcd
1~ of MIL—SlWSS3.

b. TA = +126-C, ndn!mum

c Test dtmdm f,~ hours, .IXCEPIas pwndtledby rre!hd 102.5of MIL-GTG.SS3,

sTANDARD WE

MICROCIRCUIT DRAWING A 5962-X3(X2(X

DEFENSESUPPLYCENTER COLUMSUS RWISION LEVEL s+IEEl
COLUMSUS, OHIO 4321= 13

>

FIGURE 5. SMD wilh bollerok!le - continued.
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4.4.2.2 Addition.!aiteda for dwka dasms Q and V, The stsa~-sla!n Inatasl du?a!lon,test cnndldcaard testtam-,
or approvedaltnmatiea SIWUbs as 8@fled h the dd.& —<8 OM planin mxmdanm with MIL-PRF-w535. TM
lest dmdt shallbe malnlabwdtieJ dowmenl revisionlevel embd by U!. dwlca manufadurefs TRB in accwdmco wbh MIL
PRF-36533 snd N@ be made Sva!lableto the ecqddng w prepadngadvlly IJWI request. The W! .druJNshall spedty the
h~. w@-. M===. and FUIWr dlss@Uom as appbabls, in accwdanm wilhtheinlent smr?edhtestnmthed 10050f
MIL-STG.8S3,

4.4,3 ~ lm. The groupD inspacL!onWd-p.aM ddddral wamstem d190 bn as spedhd in table II hwei”.

4,4,4 Grrm E insmdl on. Group E hmpx!hn k requlmdonlyfof pem Intendedto Lmmarked as mdlalkm Iwdnesa
asw?ed (m 3.5 here!.).

a, End.pOhdeleadc# pmllm6tars shsUbeas spedfied t" fat4ff11he&.

b.Far deviceclassesO and V. tha devima or tesl vehl.dsshd Lmwbjbded to rdalban hmdnes8awued tm.tsm
WC4fled ~ MlL-pRF_ ~r he RHA Iw6+ Ming tested. For dnvicsdam M. tie devices shsl!be Subieded to
radlau.mhmdws assured lssta es spadM h MIL.PRFJ@535, appemdt8A forthe RNA level belna t~tad, AU
ddvics classesmust mm Umwtimmllallon end-pointehctdml pammalsr Ibnllsw definedh LabloI at TA. +25-C
*SC, atlsr excesme, 10the S.L.SIQUPSwmdfmdin table II herd..

cW41enqmdt%d hlhepadus.s mderwca!Ik@ aqyof MIeRK4deitn!!mdtsshe!lbesuPPM.

5. PACUAGING

5.1 pndm.ahmred renmnm. The req.bwrema tir pati@lng shallhe In ~ with MIL-PRF- Forda
classesQ and v m MIL-PRF4S33S, appandh A fordwks dw M.

6, NOTES

6,4 Inmded “80. Mtcfdudb cmfomdwto Ihb drwing am IntOndedForw far Govemmm mlcmcimdl WP4ksucos
(0@ln4 Oqu!P,me@.d- .3p@ldi011s,S!ld !@ktiu ~,.

6.;.1 fi~ bllitu MIc’0c5w hmdh Ws_gtifl=W ti-ga*dti-&&a
contrmwpmpared spedk$dm or dmwlng.

6.1.2 ~W. Oavkaclass Qd8Vk8a wUlr8P!am d*ct=ss Mdwdcaa.

62 Ccmflwrsli. tindbS~&w#~amanoea m mddng SMWSwill be cood?atsd withme .sem of rwmrd fm
me Individuald.awmmda. cwm@dmd m mwrdanca with MIL-sTG-973 usingDD F@$m1692,
EngimsmingChnge Pmwtd.

6.3 R~. MMWY WCIktdus!IM u=ra shmddinfo. Defense SUPptjC4nter CdUmbW wi!an n system
appucsncmmqtdmacom7wuuon .wntml md tilti SMWBam eppflcableto thm system. DSCC wioma!nti. a recordof uaem
01dthlsu61 wmmuF.ed t’wcaX@JlnaLkulMddwRULbl ofcAangeato tidmw@s. UMIC.ofdraw@scwAnE
ndcaOe!e@mnkdwiwa (FSC S983) should- OSCGVA tel@hme (614) 6924S2S.

6.4 ~ Cammem m mb dti.a -Id be dbedad to DSCGVA, Galwnbua,Ohio43215SOJD, Umlephnne
(b14) W?03T4.

6.5 AJ4xu’daoco m bob. and dennluons.The abbmvialkw symbols,and d— used hereh #m detlned in MIL.
PRF-3S53S and MI?-HDSK-1331.

I
STANDARD SIZE

MICROCIRCUIT DRAWING A 6862-XXXXX

DEFEN8ESUPPLYCENTERCOLUMSUS
COLUMSUS,OHIO4331-

REVWONLEVEL SHEET
14

APs07

FIGURE 5. SMD Wllh bollemla!e - Conllnued.
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8,6 sources of Wlmk.

6,8.1 Smme a of SUDDIVfordm+cadass=sQ md V. ScurmsofSLIPP4Yfm davlc.sdassea O and V am fistedIn QML-3S525.
TM vendors listed !mQML-3SS35have subrrdlkf a ce!tihta of am@bmwJ (see 3,6 herein)to DSCCVA end have agreed to
Ulk dl’avdm!.

6.6.2 Amuoved WllrcOs ol WDOIVfordevka dam M Fwrm’ed wumes of SUPPIYfor cfasaM a. wed in MIL-HDBK.303.
The V~WdLYS Ustmd In MIL-HD8K-103 have e.sitad !0 UIi8drwlnu and a mdifu8- of ~ (ma 3.8 herein) has men
wbmlltad ta and accepted by DSCC-VA

STANDARD SUE

MICROCIRCUIT DRAwING A 6962-XXXXX

DEFENSESUPPLYCEMER COLUMBUS
COLUMBUS,OHIO4221-

REWSIONLEVEL SHEET
15

APR97

FIGURE 5. SMD wllh bollemldc! - Continued.
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RSW90NS

LTR DSSCRI$TION Ml’s (Y-) APPROVED

I I I

;IX FORM22S3

D!smw-rl 0NSTATRAEN7A. Avwne-3fcd@4ere4e8s%dMbfonis_

FIGliRE 6. Semole SMD
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MIL-HDBK-780C

1. SCOPE

1.1 ~. TTk draw!ngdownmntstvmPmdu.dasmnmw d= Imelsmm’ktin.aofIduhreliakdGiY(devlcadasaesQ and
M) andspacaapplkaoon(dmicnclassV3. A .3!01- ofcaseoulllnesandI=d Pmlshesmeavdable andare m.tlededh tie
PenorIdenlifyinoNumber(PIN1.men avallabk.,a chokwofRadlaOonHaidwsaAa6urrmcs(RKA)Ihvelsarere!7eJSed1.the
PIN.

1.2 u. T?IePIN k as shwn in the fo!hvim example

59s3 E1753y_ Q JA_ ~ x

I I I I I I

#__+ ~ #-# & &

stc-dtclass dnsigmdor m desa dine ftnlsh
;edonator (Bee 1.2.1) (w 1.?.2) designator

I
(Ma 1.2.4) (sea 1.2.5)

(we 12.3)
v

0T6WIW numb

1,2,1 m deswmtoc. C8vkE dmses Q and V RNA marked dwicas mee! me MIL-PRF-3S525 wdfled RI.!A Irnels and
am madmd withtm appropriateRNA dedcmatu. Devica da= M RKA marked dti nwet the MIL-PRF-2S525. wwndh A
speded REM kveb and am mwlwd with Ow appropriateRNA designator. A dash (-) kdkates a IWC-RHAdmicw.

1.2.2 D* iwe( 8). Tne devica type(s) Id-anllfythe &aAt fdndicmas folti

Odvkaivw Genetic number Ckcdt fundm

01 CLC452 Single supply. lm.wpower, high mIIFut
currentfeOdba& ampufler

1.2.3 Dtice dnss dedmmtor. The devks dasa desiwm!cnIs Bshmleletter idenliF@p IhOpmdud asw’anca Iwel .s
klllOwX

Devka dam Dmke mu“In?n?atsdocmmentmbm

M Vend.JIseU.cwOO@Onto the mwkemend for MIL—STD4S3-mm
— class level B m!uodrwlla In acwrdaw with MIL-PRF-2S535
awm~ ~

awv Cmiiflcdm .nd qua!lflcmhmto MIL-PRF-?S53S

1.2.4 Cssm.mrlOne(s).The c.aM wl!he(s) em .2sdedgnalnd 1. MlL-STD-l S35 and as ldow

Outllne letter Descfindw dedhmator I@@L@ Packaae 6Me

P GDIP1-T8 o! CDIP2-T8 B DLla!-ic-lhe

1.2.5 ~. The lead finishISss XHW in MIL-PRF-38525 ~ ~= ~ a Qndv w ‘lL-pRF=.
appendh A for devke .5.3ssM.

STANDARD SIZE

MICROCIRCUIT DRAWING A 6962S7621

DEFENSE SUPPLY CEhTER COLUMSUS REVISION LEVEL SHEET

COLUMBUS, OHIO 43216-6000 2

W= FLWMZ2M
m9T

FIGURE 8. Semvle sMD - Condmed.
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MIL-HDBK-780C

1.3 AbdO!iiienwdmum mtimlz. 11

supply VOlme (v@ ... . .. .. . .. ... .. ........ . . ......... . . *7 v
Ouiwl current (lOUT) . .... . .. ... . ........ ... .... . . . . ..... . *W mA
(kmmmn mcde Inpul voltage.............................................. VEEtoVCC
DlfferenU.4hputvoltwe ..................................................... it V
Pww dksiwtfon(Pcf).......................................................3SmW
w te-bm (solderiw,10~nds) +2JWC
Junctiontemperature ~J) ................................................... +175%
Sfomge tompemfum mwe .................................................e"C to +130%
Thermal reskknce, Iundiwto.case (eJC) ........................ 7DWW
31wrml msisfanm, Iunctlomlc.amblenl (eta. .................. 215WA’V

t,4 Re.wmmended omemfirm ca”dltl.a”s.

SUPPfYvOltW (VCC) .... .... . .. ...... .... .... ......... ............ 5 V < (VCC - vE@ <10 V
G’afnrange .......................................................................... *1 to *1O
Ambient.3fiwaUngtempOmfwOrange (TAI .... . . .. . .... .. . -33-C to +125-C.

2, APPUCASLE DoCUMENTS

2.1 GowmmOnt swd ?r2af10n,stm-dartta,Endhandbwks. Tlm fc4Wdngs@P.c#3n, e.te.ndtis, nrd Iw.cdbcmnsf.xm a
WI of fhls dm’hg to me erfs.t spaded hwaln. Unlessothmwkesped+md,fheIh-%uesofthesedocumentsaremow listed
h meIssunofthe❑epahmnf ofWnss Im!nxofS@McaLIDnsandSfandards(0001S-S)& SUPplemmfthereto,dies Infhe
tolicifdon.

SPECIFICATION

MILITARY

MIL-PRF-3SS25- IntegratedClrwlts,Manufadudng,GanerafSpadIlwOonfor.

STANDARDS

MIL77ARY

MIL—STO.SW- Ted MdfmdaandPmmdurmforMkmalacmonbs.
MIL-GT&973 - CaIIIWrWon ManwenwL
MIL-STO-1&35- Mk$ndJwifCase0ui!3ne9.

tmfwmwfs

MIL~PRY

MlL-tIDSK-l03- I-M ofStandwJMiucdtwlf Om.vAngs(SMO’E).
M[L-HDBK-7&l- S4andardMkrudIwlf Oruninw.

(3Jde3aofhern3windicated,cnplwofthespedcaL@ danda!ds.andhandbmksw wdlak4ehumtheSbmddhOm
Cuw~nt O* Desk.7W RobbhsAvenue,Sti!dbw4D, Phlfadelphii,PA19111-5QE14.)

~- aboveme sbsoftiemmfmumrafln.sw causepermanentdamagetomedevice.Exteded opwammaf the
maxhnm bWh maydewade@onnama andaffedrehbility.

STANDARO WE

MICROCIRCUIT DRAWING A 6962-9762!

DEFENSE SUPPLY CENTER COLUMBUS REWSIONLEVEL SHEET

COLUMBUS, OHlO 4321 S-6000 3

------ ..—.
u ●urim -
‘R97

FIGuRE 8, SamDle SMD - Cominued.
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MIL-HDBK-780C

2.2 Order of W8cedence, 1. fhe ewnt of a COnflti bebwen fhe fmf of thtadmv@ and the fnfarmces dfed hemh. Lb teed
of lhln drawingtakes precedence. Nothhg h w dmwrnant.hmvwer, wpwsedea applicable Isvmend regulationsunless a
8pndFc a?mpfion has been obtahed.

3, REQUIREMENTS

3.1 Item rew Iremenls. 7he frdkldud kern re@renh?nfsla device dasws Q and V shall bmIn accvrdanca vdth
MIL-PRF_ d as SP.SC41Whereh or as r@iM h fhe devica rr@rmfadumfs OdIY Manwemem (QMI Plan. TM
modhlcaflonh the QM pfan shall not affacl me fdrm,rit,or functionas descdbed herefm The hdhfdual item requkements fm
dwk8e!asaM8haffbeh~ with MIL-PRF-3SS35. Wptih A for r@n-JIW class level B de.- 4 0S 6P0cIP.ed
hereh.

3,2 Oeaian. cnnsfrucibn, End ohvskal dlm.?nslons.Tlm ales@, wnstm.%n, and Phydcal dlmensl.msW LMas spedfled
h MIL.PRF-3853S and hereh la dekica classes O and V w MIL-PRF-23S35, Gppendk A and fwf!ln for davlm dasn M.

3.2.1 Cesa .wUfne(s). Tha caca wtl!ne(s) chatlbe h acewdanca with *.2.4 herein,

3.2.2 Termhal cnnneakws. 7he temdnal mnneclbns shall m as s-fled on figure 1.

3,3 Efecbical wnbnna w characfedsfka nndmstfnaditionMmn=aterlimits.Unlessathmwisespediledherein, the
elecblcal P#ormanca charactedstb and fmstinndiationparameter Nndt8areas spediled h tabIe I and 8tmUappiyoverthetin
ambisnfaWmifIVJmmperafummwm.

3.4 Efecb-Caltest m.a.frementa. The eleddcd mst reqtdremenfsshaflbOthe wkwaupa sptiad In tabla Il. The ekfdcal
tests fm each subgroupam d.silWd h tabfe L

3.5-. 7Te pad shatl b4 marked with UWPIN IWd h 1.2 hefeln. h nddition,the manulatiurefs PIN may afSObe
frrmkedan !JslndIn MIL-HD8K-103, Fcapmk.aEEz.whnm matNnB of the entire SMD PIN number h not Iaas’kdedue to SP_
Nmlfatfons,tha manufacftn’erhas the optfc.nof notmaddngtie ‘5963-- on the devke. For RHA Pmducl usfngthis option,the
RHA designator shall stil b madmd. MarMIw for de.dceclasses Q and V shfdlbe h aomrdance wkh MIL-PRF=2S.
Mti0hndWi=d=SM~lkh8~ Ath M[L-PRF-2S523, UPP.?Mi!XA

3.5.1 CetiHkWmfmmflmm mark Tha cadificwkm mm fvr dtim cfassm Q am! V N@ be a “QMY or ‘W as mqufredh
MlL*RF-. Tha ~hfmd~w MWIWa T= WbMIL-mF~=, wenti&

3,6 @liflcate of m-m Iuancq Fof devlm das.ws Q and V, a rnrlirlcale of wnmllmcs shall be mqubed from a QML28323
fl$fedmanufachaer h ader m wwfy to the mqulmnmntsof LMsdrawing (sea 0.6.1 hereh). For devfca class M, a carfikafe ot
COmPNanrnshall be rwulmd hmn a mmufadww h MIer to bs Ilsfed88 en approved - of 6UPF4YIn MIL.HDBK-f a3 (see
0.82 hemh). The =nifka!e of mrnpi!anw aubndftsdto OSCGVA Prtnrto Oslktges m mpprwed s.wm.acdsupPfvfar Ods
mu ~ fi~ fhaf the rnanufadumfs pmduti .-, fur d- dasws Q and V. the mqtirwnenta of MIL-PRF-2a535
rmd hereh .x W dwk=a ~ M, Mmrequ!mnmntaof MIL-PRF4S525. appendh A and heredn.

3,7 Cedft%ts ofLzmfanwlw2 Acetthkat80f cafommnce 8sm@edfo rdwlrnciassesOMId Vh
MIL-PRF-2453S or for dsvka ti~ M h MIL-PRF-3SS35, appendx A shall tm tied vdti each Nf ofmfwdfwita defJvered
m thb dmwlng.

3.8 Notficaftw of charm. for dwlm dasa M. For devim &ass M. nahkatim to DSCC-VA of chamw of Pmdw! (me L3.2
Itamh) !moMng devima acqubod In INs drawingIs muked for my change es defawd h MIL-S7D973.

STANDARD SEE

MICROCIRCUIT DRAWING A 6962-97621

DEFENSE SUPPLY CENTER COLUMSUS RSVSION LEVEL SHEET

COLUMBUS, OHIO 43216-6000 4

DsscFORM2i34
mm

FIGURE 6. S8mple SMD - Condnued,
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TABLE 1. El cd~.

Tesl ml cOndhJOIw~1 GMIJPA DW3W
-55= < TA s +t2.5sC

Limb Unit
subgroups *

unless 00mrwiso spadrle-d

Ml. Max

Input.3ffs9tVdlaoe Wo v~~ = -.5 v 1 01 -4 4 mV

2,3 .0 6

Vcc. tiv 1 .6 .6

2,3 .2 8

Non.lnvedhgbiaswrren! IBN v~c = iz.s v * 01 .18 la d

2,3 -24 24

Vcc = *5 v 1 -18 18

2,3 -2s 25

Inverilng Ma3 cwrent 161 Vcc - +2.5 v 1 01 -14 14 d

2,3 -17 17

Vcc. tiv 1 -19 10

2,3 -22 22

Suw+y current kx Vcc = +2.5 v 1 01 3.4 M4

2.3 3.0

v~c==v 1 3.8

2,3 4

Power wppb rejwom PSRR Vcc = i2.5 v 4 01 4s dB

I-aoa 5,6 40

small slgnnl bmldwidol Sssw Vcc - iz.s v 4 01 km MHz.

vow <0.5 Vpp 5,6 65

vcc. i5v 4 *23

vo~ .1.0 Vpp 5,6 115

S53 frmbwte at end al table.

STANDARD s-us
MICROCIRCUIT DRAWING A 6962-97621

DEFENSE SUPPLY CENTER COLUMBUS RMSION ML SHE~

COLUMBUS, OHIO 4s216+000 5

3CSFORMZ224
ZR97

FIGURE 6. Samalo SMD Contimed
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TABLE 1. Electricalm Ifmancs dlaraderlsnm - C.monued

Ted Sw

Gain tlamebs peaking GFPH

Gain thmessdoff GFRH

Undiucila j/ Group A
-5wC s TAs +125% subgroups

unlessOolelwiseWadfled

v~c = i2,5 v, 4

DCta 203 MNz,

v~~ = 0.5 Vpp 5..9

v~~ = ti,5 v, 4,5,0

DCtoSOMHz,

V(JW .0,5 Vpp

v~~ = +2,5 v, 4

2 vpp, 5 MHz 5,0

vu= ?2.5 v, 4

2 VPP, 5 M* 5,6

Dwica
VW

—

m

01

—

04

01

Umnn

T

Ml. Max

0,5

I
1.0

0.3

-54

1-33

+

-55

-32

Unii

dB

dB

dsc

~1 unlessOthelwi=sp-3dned.loadmswmcd (RL)- lM 0, faedbaciresklanca(RF)-1 Ml, gah re&.mKa(R@.lkn.
andnaln(Av) = +2.

3.10 MIUmdrWiI RrOII!l8s$hnmenl fm devica class M, Devica & M devices w#emd by this draw!ngs4m0be [.
mkmdrwlt group number 49 (see MIL-PRF-36525, appendix A).

4. QuALITY ASSURANCEPROVISIONS

4.1 SamDllImand insDe&m. For devica dawf?s Q and V, samplingcd bMPSCOWprccsdures shall b h aazndar.m with
MIL-PRF4S53S or as nmdifed In OM dwka m0ntiMf8 QUEW Mansgemml (QMI F48?I.TIM tilflti In 0!8 OM pbm
shall MI mT8d Om form,fll of fundon es dasalbd herein. For dwka d- M, samplingand bupscdon procedures chll h
In accmdanca with MIL-PRF-2$=S25,appendix A

STANDARD SIZE

MICROCIRCUIT ORAWNG A 6982-97621

DEFENSE SUPPLY CENTER COLUMBUS REVISIONLSVEL SHEET

COLUMBUS, OHlO 4S216-5000 6

SIX FORM2224
mm

FIGuRE 6. SamDle SMD - Continued.
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I Device lyw I 01

I Caseoutlhe I P

Termdnal number Tonnlnal symbols

1

I 1 I NC

121 NINV

I 3 I VNON-INV

14 I vEE

I 5 I NC

I 6 I VOUT

I 7 1. +Vcc

I 8 I NC

flGURE 1. Tennlnal numbq

STANDARD SKE

MICROCIRCUIT DRAWING A

DEFENSE SUPPLY CENTER COLUMBUS
COLUMBUS, OHIO 4S216-S000

KC FORMZ2M
W97

FIGURE 8. Sample SMD Continued.
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TASLS II, Electricaltest rm .irernenfs

Ted requbemeti Suk?groups sub.Jrc41p
fin ecwrdanca with C. eccnniance with

MIL-sTo-sn3. MIL-PRF-3S525. fable Ill)
me4h0dWoS, Iable o

Devke 0.3vfm Davlce
d= M dasa O dam v

Interimefectrkal 1 — —

pamnmtem (m 4.2)

Final elecbicd 1,2,3,4 l/ 1.2.3,4 ~/ 1,2,3,4 II
@mmelem (sea 4.2)

GroupA test 12,3,4 ,5,6 1,2,3 ,4,5,6 1.2.3,4 ,5,6
reqtiremenls (m 4.4)

Group C end$mlnt elecblcal 1 1 1
paranwem (sea 4.4)

Group D entLvint eledical 1 1 1
p-m (w 4.4)

Group E end.pohl elecbical — —
parnnlekm (see 4.4)

~1 PDAaPPUes msuLWOUpl.

4.2 ~. FwdWm*~Q dV, mti~hhed- Mfi MIL-PRF--, mdtibrntiu*
m s!1d- priorm quaflIIcaUcmEmd-Iom w-m Ire-. FM d- *= M. -W S~fl be ~
acmtdancd v.ithmethod 5024 of MIL—STD4S2,and shall be Ccmduc!edWI an dwkea Piior to .@W con$mmnce bmdo..

4.2.1 AdditionalOitetia ford evlrn dasn M.

n. Bum-h test nmthod 1015 of MILSTD4S3.

(1) Ted mndHbn B. The test cimdf shafl Lwmaintainedby the manufacturermder dwnnml revision Iwel caniml
and ma! Lmmade avaifat4e fo ma pmp@nE w acalddmgadlvily upon request. TIM teat drcult shall smdfy the
InPuts.oulwts< Ma35s. and powar disd~on. as ap@lmble, In aa.ndtwca witi the Intent 8tifmd i. m
nmomd 1015.

(2) TA. +125-C, mlnbmun

b. Interim emdfinal ef@dd tesf pammetem shal be da specifiedh W4a II herein.

STANDARD SUE

MICROCIRCUIT DRAWING A 69S2-97621

DEFENSE SUPPLY CENTER COLUMBUS REMSION LEVEL SHEET

COLUMBUS, OHIO 4321 S-S000 8

.- .,..., . .. . r.,, -

mm

FIGURE 6. Samole SMD - Condnu’ad.
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4,2,2 Additionaltiteda fordticn dames Q nndV.

a.

b,

c.

The bum-intestduration,testconditionendtesitemperdbma,or approved ahemaUws shaObe as Wmdfkd In Ih8
dwica mn.ufadurefa QM plan in nmndanca wllh MIL-PRF.2SS2S. The bum-in tad CkraAtshall b mairdafnea undm
documem revfsbn level confmlof the dw!m manubclumts Techwlogy Review Sod (TRB) in aaordanrn with MIL.
PRF-3S32S and shall ba mad9 avalbbb to the acquldngor pmpadmgacdvifyupon mquesf. The test drcult shall
spe.dfythe inputs,mdmds, bla-, end proverdlssiwtbn. m wpb-=ablmIn auurdan’=a with LheIn!en: srdfl~ in m
nmlhcd 1015 of MILSID-SS3.

Interimend final electtkal test psmmetem shallb as spedfbd In table II hereh

kh21Uonalscre4ng far devic.a& V bsyond the requbernen!sof devka dam Q WE ba as spedffed h MIL-PRF-
28523, apwdk B.

4.3’ rzuallflcau.minsc-scsh“ for device dassss O and V. Ouamatin btspedbn for devica ties Q and V shall be h
acmdanm with MIL-PRF_. In.wecbns to be performedshall b th- spadfled h MIL-PRF.2SS2S md iwmh for
gwwa A. 8, C, D, and E [w- (mea4.4.1 thmwjh 4.4.4).

4.4 Conforrnanm InsWon. Tedumkagy mnfomwwe insmcslonfu dassas O and V shaftbe In accordance with MIL-
PRF-3SS35 hwudhg gmupa A, B, C. D. and E tnspecslonaand as qmdsed hwein except tiem 0!30.3.2 cd
MIL-PRF48S35 pemdls elfenmto in.lina ombvl @sting. Qtii am-nca hspaclbn for devica class M shall be In
acwrdsnm vdlh MIL-PRF-3S525, nppendk A and as npndfled hereh. Inspeclbns to Lmperformedfvr d.w!ca class M sh.sOk
those spedfmd In molfmd ~5 of MIL—STBSS3andhereinforgroupsA B,C, D,endE Impe.ibns (see4.4.1 Ihmugh 4.4.4).

4.4,1 Grow A tnsuwtion.

a Tests shad be as sF-4Sed h table II hemlm

b. SubgmUP37. 8, Q, 10 and 11 In table 1.method SXM of MIL~ 6ha0 be omltied

4.4.2 GiwD C Immdb.. The grcup C tnspedbn end.polnl electdcal pammetem sh8ULmss spcdled in table II hereh

. . Teal mndii B. Tha tesf dmdt shall be mdntcdnedby the manufacbmr under document revision Ibvel contmi and
shall bs made availabb to the W- of ecqu”tig adivfly upon request. The test drwk shall spedfv fhn inputs.
outputs,bb-. and ~ dlmsf@!m, as sPPOtie. In accdanca tim the Intentspeded h test mefhcd 1005 of MIL-
GTC-S43,

b.TA - +125-C, MfIlhIIUM.

c. Test dma!k.m f,0@2 hours, except as pemdt!adby mefhod 1m35of MILBTD-6S2.

4.4.2.2 Addfiloml aiteria for dnviw d8sse8 Q and V. The sfeadr6t3te Wetest .2umOon,test condllbri ad tem tempermum,
or approved alten@kea sha!2ba as smed h the dnvfm manufacture!’sQM pk. in navtdnnm with MIL-PRF-W535. Tlm
lest dradl shall be mahlalned under doamwn! rwfsim level controlby the deviu manufacbmefsTRCI!macwrdanca with MIL-
PRF-2B.US and sha!l be made av8ifnk4eto Omacqtdrlngor preparing ndivily upon rsqu=t. The test dtit shall spdti the
inputs,oufpum, t$asw, ard proverdbdpmion, as appucable,In amwd~ ~~ ~0 ~~ stifl~ h *s1 ~~ 1~ Of
MILSTD-SB3,

4.4.3 GIWD D InsoectIon. The group D Inswclkm end-pohl ebddcal pammelem shall Lmas sPecMed h table Nherein.

STANDARD SIZE

MICROCIRCUIT DRAWING A S962-S7621

DEFENSE SUPPLY CENTER COLUMSUS REVLSIDNLEVEL SHEET

COLUMBUS, OHIO 42216-6000 9

SCCFDRM2234
m9?

FIGURE6. Samde SMD - Condm!ed.

43

Downloaded from http://www.everyspec.com



MIL-HDBK-780C

4.4.4 GrouD E lnwedlon. GmuP E Inswcdon la mqubad onfyfor pads Intendedto be marked as radiationhardness
assured (6w 3.5 herein).

a. Snd-PObdelechlcal pammelnm shall be as sp%dflbdh fable II herein.

b. For devlw cfassea Q L@ V, the devkas or last vehldo shall be subledd 10radkdlm I@d- ?ti t-~ as
s-in MIL-?RF- foI fhe R~ lkw~ ~bm tested. For deviw class M, the d8vic85 shafl ba sublectbdm
radiation hafdu assured test8 as spedfied in MIL-PRF-SSS35, append!xA for the RHA level b.dngtesfed. PJltics
class- IMIS4mti tfm pastirradldim .=r@pdnt eledrfcd par’dmekr !I* its dtined In ~bla 1~ TA = +~”c *5” G
#+er exposure..to the subgrWP38PE-ME5 In tab!a II herein.

c.$%lmnspedkd In the ~ orde$or cnnbac! mww dthe RHA dens limitsshaOLx wwllad.

S PACKAGING

5,1 Packxln!l IEsAlhemems.Tfmrbqldrdmen!afw PackaQlrigshallbeInmcwdznm WI MIL-PRF4&535lo! dwlw
dasw Q endV orMIL-PRF-2S525.append!xA fordewfcaclassM.

S NOTES

6.1 Jnfendeduas. Mlcrdmdfs amfotndngb fhlsdrwfng am htnndsdfu .s9 farGwefnmefdmbmdrudtawkikms
(odglral equlprnent), dedw ape-, 2rld lo@ca PUllLIS9S.

6.?.1 ReDlaceabllify. Mkrochwlfs covered W fhla dravhnQMO rwke the santa generic devkn wvemd by a
cantmdar-prepamd SP.XMcnlion,ord-.

8.12 Substifutablllfy, Devica cfasa O devices AU replace da4ca class M devices.

6.2 @-lnOuRlfion controlof sMD’s. PJ ~ .Smngea10edsU.g”SMWs VIMba cvordhwfad Wh fhe uwm of record for
fhe hdMdud dc.zamentm llfa word- w3UbEa’XOmPWIWJ h ECW- ~~ MlL~973 U~W DD FOmI 1=.
E@wednE! ChanQSProPo@.

e,3 Becv!l of users. Mmfmv and Ind@fal usem should hfann DefenseBUPPIYCenterColumbusmen a swlnm
aPF4icaMnrequlraacontlgumtloncanbnfandwldcASMO’Sam ap@kabletofhatsymern DSCCwinmaintaina read ofusers
andfh!slusfw!31bewed foramnfhationanddbbfbm ofC+WIWS~ ~e d~nw. u- ~ -w -e~Q
mkwfecbonlc deviwa (FSC59S2)shouldc0nhw4DSCC-V&te!.3@0ne(814)S92-0S25.

8.4’ ~ Cmnmenls on thisdrawing shouldbe dbeded 10DSCGVA, Colurrbus. Ohio 4321E5UXI. or telephone
(814) SS2-S674.

6.5 #bbmviaLims, wm bols. and deSnitbns. The bbmviatban$ svmbafs,and dmlnkbns used Iw’Oln am d~ed In MIL-
PRF-28S35 and MIL-HDBK-1231

0,6 s0111ce9OfWQS!!y.

6.6.1 SOUKZ3Sof SUDDfVfU dbvka damea Q and V. Bourcnaof SUF$4Yfur dmka dassea Q and V am listed b ML-.
ne vendors Ilsted in OML-3S525 have wbmdfed a ~e of CC@lanca (me 3,6 &) to DSCGVA and have aomed to
lhk drmv+nq,

6,6,2 pm ed Swieaa of Supdv for device daw M. ApplVVEd— of 8upptYW class M are Usfodh MIL-HDSK-t I13.
The vendorn Us!6d1“MIL-HOSW1O3 have agreed to thh drawhw and a ~ VI cx@ianca (SW 3.0 hemh) has ken
wbndttsd to and .-@sd by OSCGVA-

STANDARD SIZE

MICROCIRCUIT DRAWING A S9S247621

DEFENSE SUPPLY CENTER COLUMBUS REV7SIONLSVEL SHEET

COLUMBUS, OHIO 42216-S000 10

GSCCFOSMZ24
##R97

FIGuRE6. SamcdeSMD - Condnued.
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STANDARD MICROCIRCUIT DWWNING BULLETIN

DATE 97-W04

Approved sources of suppty fw SMD 5962-97521 am Haledbelow for immediate acquisition information only and
dvall be added 10MIL-HDBK-103 during the next rsvision. MIL-HDBK-103 will be revised to inctude the addtion or
deletion of sources. The ver!dors fistedbelcw have agreed to this drawing and a certificate of complkwwe has bsen
submitted to and accaplsd by DSCC-VA. This bulletin is superseded by the nexl dated rsvision of MIL-HDBK-1 03.

] .5W2-9752101MPA I em~g I CLC462A6B
I

~/ The lead finish shown for sach PIN rsprssenting
a hermetic package is the most rsadily available
from the manufadurer tided for that P@. If the
desired lead Iinish is not listed contact fha vendor
to detemnlneits availability.

2/ Caution. Do not use this number for Item
acquisition. Items acquird to thii numbsr may not
satisfy the petirmancs rsqulrements of thfs drawing.

Vendor CAGE Vendor name
numbar and addrsss

62829 Comlinear
A National Semiconductor Company
4800 Wheaton Dhva
Fort Collins, CO 8053S9484

ma information cuntslned herein is disseminated for rnnvenienrn onty and the
Government assumes no liabilitywhatsoever for any Inaccumdes in the
information bulletin.

FIGuRE 6. S8mDlS SMD. Continued.
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CONCLUDING MATERIAL

Custodians:
AIlllJg

W Force -17

Review aclMtles:
Army- AR, Ml, SM
Navy. AS. CG, MC, OS, SH
Air Force -19,85,99

Prepadng aclMly
DLA-CC

(Projecl 5962-1735)

46

Downloaded from http://www.everyspec.com


