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This specificationis approvedfor use by all Depart-
mentsand Agenciesof the Departmentof Defense.

1. SCOPE

1.1 Scope. This specificationcovers establishedreliability,ceramic
dielectric,multiplelayer,chipcapacitors.Capacitorscoveredby this
specificationhavefailureratelevelsrangingfrom 1.0 to 0.001percentper 1,000
hours. Thesefailureratelevelsare establishedat a 90-percentconfidencelevel
and maintainedat a 10-percentproducer’sriskand are basedon lifetests
performedat maximumratedvoltageat maximumratedtemperature.An acceleration
factorof 8:1 has beenusedto relatelifetestdata obtainedat 200 percentof
ratedvoltageat maximumratedtemperature,to”ratedvoltageat rated
temperature.A partper million(PPM)qualitysystemis used for documentingand
reportingthe averageoutgoingqualityof capacitorssuppliedto this
specification.StatisticalProcessControl (SPC) techniquesare requiredin the
manufacturingprocessto minimizevariationin productionof capacitorssupplied
to the requirementsof this specification.

1.2 Classification.

1.2.1 Typedesignation,The typedesignationshallbe in the followingform,
and as specified(see3.f).

CDRO1
i -+
I
I I

>t Ratedtemperature
(s;ee and vo’ltage-
1.2.1.1)temperaturelimits

(see1.2.1.2)

1J2.1.1 Style. The style
followedby a two-digitnumber.,The lettersidentifyestablishedreliability,
ceramicdielectric,fixed,chipcapacitors,and the numberidentifiesthe
dimensionsof the capacitor.

100 K
.-r + T ? Y

: / / ; /
~apacltanceRated tapacltanceIermlnatlon}allure

(see ‘voltage tolerance finish rate
1.2.1.3) (see (see (see level

1.2.1.4) 1.2.1.5) 1.2.1.6) (see
1.2.1.7)

is identifiedby the three-lettersymbol“CDR”

I Beneficialcomments(recommendations,additions,deletions)and any pertinent I
! datawhichmay be of use in improvingthisdocumentshouldbe addressedto:
I US ArmyLaboratoryCommand,ATTN: SLCET-R-S,FortMonmouth,NJ 07703-5302,by I
I usinqthe self-addressedStandardizationDocumentImprovementProposal I

0“I (DD~orm 1426)appearingat the end of the document“orby letter. I

A!4SCN/A 1 (jf36 FSC 5!?10
DISTRIBUTIONSTATEMENTA. Approvedfor publicrelease;distributionis unlimited,
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1.2.1.2Ratedtemperatureandvoltage-temperaturelimits.The rated
temperatureandvoltage-temperaturellmltsare ldentified by a two-digitsymbol.
Thefirstletter“B”indicatestheratedtemperatureof -55*Cto +125°C;the
secondletterindicatesthevoltage-temperaturelfmitsas shownin tableI.

TABLEI. Voltage-temperaturelfmits.

I Symbol ~ Capacitancechangewithreferenceto +25°CI

I i StepsA to D incl i StepsE to G incl i
I I of tableXIV I of tableXIV I

i
iG i 90 ●2OPPM/”C i 90 +20 PPM/”C i
I P~/1 O +30ppM/”C
lx I ’15-15percent

()●31JppM/°C
~ +15-25per~~nt 1

~/ At measurementpointF of tableXIV, the capacitance
measurementmay be ●0.1percentor *0.05pF,whichever
is greater,fromthe+25°Creference.

1.2.1.3Ca acitance.
.~

Thenominalcapacitancevalueexpressedin picofarads(pF)
is identifleby a t ree-digitnumber;thefirsttwodigitsrepresentsignificant
figuresandthelastdigitspecifiesthenumberof zerosto follow. Whenthe
nominalvalueis lessthan10 pF,theletter“R”shallbe usedto indicatethe
decimalpointandthesucceedingdigit(s)of thegroupshallrepresentsignificant
figure(s).Forexample,IROindicates1.0pF andOR5indicates0.5pF.

1.2.1.4Ratedvoltage.Theratedvoltageforcontinuousoperationat +125°Cis
identifiedby a singleTetteras shownin tableII. ●

TABLEII. Ratedvoltage.

i Symbol I Ratedvoltage i
A i 50 i

I B 100
c i 200 i

i D I 300 I
I
I

I 500 I
F I

I
1000

G I 2000 i
I 3000 I

:I I 4000 I

2
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1.2.1.5Capacitancetolerance.Thecapacitancetoleranceis identifiedby a
singleletteras shownin tableIII.

TABLEIII. Capacitancetolerance.

I I
I Symbol~/ I Capacitancetolerance(*)
I I

IB 1“ .10pF
c i .25pF

!D I .50 pF
I 1 percent
I : / 2 percent
IJ I 5 percent

I 10 percent
i : I 20 percent

. .

~/ SymbolsB, C, andD areapplicablefor
capacitancevaluesof lessthan10 pF
only. Forcapacitancevaluesof .10pF
through.50pF,thecapacitanceshall
neverbe zero.

1.2.1.6Terminationfinish.Theterminationfinishis identifiedby a single
letteras shownin tableIV.

m TABLEIV. Terminationfinish.

1 I r
I Symbol I Finish
1- 1 I
. .
IM I Palladium-silver
I N ~/ I Silver-nfckel-gold, /
1P I Silver-copper-gold I
IQ I Palladium-gold I
I I Soldercoated,final I

: I Silver I
L I Basemetallization-barriermetal-soldercoated 2/ 3/
I w, ,I Basemetallizatfon-barriermetal-tinnt??,(tln/leaTaTloy, /

witha minimumof 4 percentlead) I
:Y I Basemetallization-barriermetal-tin TIOOpercent)~/ !

Al See6.4.1.
~/ Soldershallhavea meltingpointof +200”Cor less. Soldercoat

thicknessshallbe a mfnimumof 60 microinches.
ii At theoptionof theuser,U, W, andY terminationfinishesmay be

substitutedfortheotherterminationfinfshes.
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1.2.1.7Failureratelevel. Thefailureratelevel(basedon lifetests
performedat maximumratedvoltageandtemperature)is identifiedby a single
letteras shownin tableV.

TA8LEv. Failureratelevel.

I Symbol I Failureratelevel(percentper1,000hours) ~
I I

I M i
I P / 0!:! I

R I 0.01
Is I 0.001 i

I I

2. APPLICABLEDOCUMENTS
2.1 Governmentdocuments.

2.1.1 Specifications,standards,andhandbooks.Thefollowingspecifications,
standards,and of thisdocumentto theextentspecified
herein.Unless~~he~ji~e~~~c~f?~~,theissuesof thesedocumentsshallbe those
listedin theissueof theDepartmentof DefenseIndexof Specificationsand
Standards(DODISS)andsupplementthereto,citedin thesolicitation(see6.2).

SPECIFICATIONS

FEDERAL

QQ-S-571 - Solder,TinAlloy,Tin-LeadAlloy,andLeadAlloy.

MILITARY
MIL-F-14256 - Flux,Soldering,Liquid(Rosin8ase).
MIL-C-39028 - Capacitors,Packagingof.

(SeesupplementI forlistof associatedspecificationsheets.)
STANDARDS

MILITARY

MIL-STD-202 - TestMethodsforElectronicandElectricalComponent
Parts.

MIL-STD-690 - FailureRateSamplingPlansandProcedures.
MIL-STD-790 - ReliabilityAssuranceProgramforElectronicParts

Specifications.
MI.L-STD-81O- EnvironmentalTestMethods.

(Unlessotherwiseindicated,copiesof federalandmilitaryspecifications,
standards,andhandbooksareavailablefromStandardfzationDocumentsOrderDesk,
Building4D,700RobbinsAvenue,Philadelphia,PA 19111-5094.

4
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2.2 Non-Governmentpublications.Thefollowingdocumentsform a partof this
documentto theextentspecifiedherein.Unlessotherwisespecified,theissues
of thedocumentswhichareDoDadoptedarethoselistedin.theissueof theDODISS
citedin thesolicitation.Unlessotherwisespecified,theissuesof documents
notlistedin theDODISSaretheissuesof thedocumentscitedin thesolicitation
(see6.2).

ELECTRONICINDUSTRIESASSOCIATION(EIA)

EIA-554 - Assessmentof OutgoingNonconformingLevelsin PartsPerMillion
(PPM)(DoOAdopted).

EIA-557 - StatisticalProcessControlSystems(DoOAdopted).’

(Applicationforcopiesshouldbe addressedto theElectronicIndustries
Association,EngineeringDepartment,1722EyeStreetNW;Washington,OC 20006.),+
(Non-Governmentstandardsandotherpublications”arenormallyavailablefromthe

organizationsthatprepareor distributethedocuments.Thesedocumentsalsomay
be availablein or throughlibrariesor otherinformationalservices.)

2.3 Orderof precedence.In theeventof a conflictbetweenthetextof this
documentandthereferencescitedherein(exceptforrelatedassociateddetail
specifications,specificationsheets,or MS standards),thetextof thisdocument
takesprecedence.Nothfngin thfsdocument,however,supersedesapplicablelaws
and regulationsunlessa specificexemptionhasbeenobtained.

3. REQUIREMENTS

3.1 Specificationsheets.The individualitemrequfrmentsshallbe as
specifiedhereinandfn accordancewiththeapplicablespecificationsheets. In
theeventof anyconflictbetweenrequirementsof thisspecificationandthe
specificationsheet,thelattershallgovern.
3.2 !jualfffcatfon.Capacitorsfurnishedunderthisspecificationshallbe

productswhfchareauthorizedby thequalifyingactfvftyforlistfngon the
applicablequalfffedproductslistat thetfmeof awardof contract(see4.4and
6.3). Unlessacquiredfromthemanufactureror hfsauthorizeddistributorlisted
or approvedforlfstfngon thequalffied

~avfngmet therequirementsof this
roductslist,partsfurnishedunderthfs

specfffcatfonshallnotbe consideredas
specfffcatfon.

3.3 Relfabflftyandquality.

3.3.1 Relfabilft
~“

Relfabflftyof capacitorsfurnishedunderthfsspecification
shallbe estab shedandmaintainedfn accordancewfththeproceduresand
requirementsspecfffedfn MIL-STD-690andMIL’-STD-79Owithdetaflsfn 4.1.2,
4.4.4.1,and4:5.

3.3.2 Qualfty.

3.3.2.1Statfstfcalprocesscontrol.Thecontractorshallfmplement”’anduse ..
statisticalprocess-controltechniquesfn themanufacturingprocessforparts
coveredby thisspecification.TheSPCprogramshallbe developedandmaintained
fn accordancewfthEIA-557.TheSPCprogramshallbe documentedandmaintainedas
partof theoverallrelfabflftyassuranceprogramas specifiedfn MIL-STD-790.
Theimplementationdateforstatisticalprocesscontrolshallbe 12monthsfrom
thedateof thfsspecification.Processesforapplicationof SPC techniques
shouldincludebutarenotlimitedto thefollowfng: -

a. Rawmaterfalmixfngandblendfng.

b. Oielectrfcsheetmanufacturing.

5
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c. Stackingandelectrodeprinting.

d. Laminatinganddicing.

e. Chipfiring.

f. Termination.

9. Packaging.

3.3.2.2Qualitylevels.Thequalityof lotsthathavebeensubjectto and have
passedthe subgroup 00 percentscreeninginspectionsof thegroupA inspection
shallbe established~ndmaintainedin accordancewith4.6.1.2.2and EIA-554,
methodB. IndividualPPMdefectlevels(i.e.,PPM-2andPPM-3)andan overallPPM
defectlevel(i.e.,PPM-5)shallbe establishedbasedon thetestsprescribedin
thesubgroup2 testsof thegroupA inspections. ThedefectlevelforPPM-2shall
be lessthan100PPM. Datashallnotbe excludedfromtheappropriatePPM
calculationunlessspecificallyauthorizedby thequalifyingactivity.Gufdance
forexclusionof datais specifiedin EIA-554.

3.3.2.3Noncompliance.Themanufacturershallnotifythequalifyingactivity
whenthe100PPMlevelis reachedor exceededforPPM-2. Themanufacturershall
providesufficientinformationto thequalifyingactivitydocumentingthecauses
of theproblemandwhatcorrectiveactionis beingtaken. Failureto correctthfs
problemshallbe thebasisforremovalof theaffectedproductfromtheQPL.

3.4 Materials.Materialsshallbe as specifiedherein.However,whena
definitematerialis notspecified,a materfalshallbe usedwhichenablesthe
capacitorsto meettheperformancerequirementsof thisspecification.Acceptance
or approvalof anyconstituentmaterialshallnotbe construedas a guaranteeof
theacceptanceof thefinishedproduct.

3.4.1 Solderingflux. Solderingfluxshallbe typeR or RMA,in accordance
withMIL-F-14256.No acidor acidsaltsshallbe usedin preparationforor ●
duringsoldering.

3.5 Oesignandconstruction.Capacitorsshallbe of thedesign,construction,
andphysicaldimensionsspecified(see3.1).
3.5.1 Bodystructure.Thebodystructureshallbe in a monolithicformwhfch

shallmeettherequirementsspecifiedherein(see3,1and6.4).
3.5.2 Terminations.Theterminationsshallbe of solderablemetalsor metal

alloys,Terminationfinishes,as identifiedin 1.2.1.6,shallbe as speciffed
(see3.1).
3.6 Voltageconditioning.Whentestedas specifiedin 4.7.3,capacitorsshall

meetthefoilowingrequirements:

a. Dielectricwithstandingvoltage(at+25”C):.,.,
Applicableto BX characteristic:Shallbe as specffiedfn 3.12.

b. Capacitance(at+25°C):Shallbe as specifiedfn 3.7.

c. Dissipationfactor(at+25”C):Shallbe as specifiedin 3.8.

d. Insulationresistance(at+25”C):Shallbe as specfffedin 3.9.

3.7 Capacitance.Whenmeasuredas specifiedin 4.7.4,thecapacitanceshallbe
withintheapplicabletolerancespecified(see3.1).

6
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3.8 Dissipationfactor.Whenmeasuredas specifiedin 4.7.5,thedissipation
factorshallnotexceed2.5percentfor the8X characteristic,0.15percentfor

1’ theBP characteristic,and0.05percentfortheBG characteristic.
3.9 Insulationresistance.Whenmeasuredas specifiedin 4.7.6,the insulation

resistanceshallbe notlessthanthefollowing:

a. At +25°C(excepthighfrequencystyles)(see3.1): 100,000megohm’sor
1,000megohm-microfarads,whicheveris less.

I b. At +125°C(excepthighfrequencystyles)(see3.1):
j

(1) BX characteristic:Shallbe notlessthan10,000megohmsor 100
- megohm-microfarads,whicheveris less(see3.1).

. (2) BP characteristic:Shallbe notlessthan1,000megohmsor 10
megohm-microfarads,whicheveris less(see3.1).

(3) BGcharacteristic:ShalJ be as specified(see3.1).

3.10 Equivalent.seriesresistance(UHF)(whenspecified,see3.1). Whentested
in accordancewith4.7.7,theESR shallbe lessthanthelimitsshownin appendix
A, figures4 and5.

3.11 Equivalentseriesresistance(RF)(whenspecified,see3.1). Whentested
fn accordancewith4.7.8,the shallbe lessthanthe
A, ffgures4 and5.

limitsshownin appendix

3.12 Dfelectrfcwithstandingvoltage.Whencapacitorsare testedas specified
fn 4.7.9,thereshallbe no evidenceof breakdownor visibleevidenceof arcingor

e

damage.

3.13 Solderability.Capacitorsshallbe testedas specifiedin 4.7.10.
NonbarrfermetalcapacitorsshallutflfzeSn62solder;barrfermetalca~acitors
(typesU, W, andY)’shallutilizeSn60,Sn62,or Sn63-solder(see3.l),”in
accordancewithOQ-S-571andtheimmersedmetallizedsurfaceshallbe 95 percent
coveredwitha smoothsoldercoating.

3.14 Voltage-temperaturelimits.Whencapacitorsare testedas specifiedin
4.7.11,thecapacitancechangeshallnotexceedtheapplicablelimitsspecffiedin
tableI.

3.15 Thermalshockand immersfon.Whentestedas speciffedin 4.7.12,
capacitorsshallmeetthefoilowingrequirements:

a. Visualexamination:Thereshallbeno mechanicaldamage.

b. Dielectricwithstandingvoltage:Shallbe as specifiedin 3.12.

c. Insulationresistance(at+25”C):Shallbe notlessthan30 percentof
theinftfalrequirement(see3.9).

d. Capacitancechange:

(1) BX characteristic:Shallchangenotmorethan●IO percentfromthe
initfalmeasuredvalue.

(2) BG andBP characteristics:Shallchangenotmorethan0.5percent
of thenom,fnalvalueor 0.5pF,
initialmeasuredvalue.

whicheveris greater,fromthe

e. Dissipationfactor:Shallbe as specfffedfn 3.8.

7
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3.16 Resistanceto solderingheat, Whentestedas specifiedin 4.7.13,
capacitorsshallmeetthefoilowingrequirements:

a. Visualexamination:Thereshallbe no evidenceof mechanicaldamageor
delaminationor exposedelectrodes.Leachingshallbe a maximumof 25
percenton eachedgeof mountingarea(seefigure1).

b. Capacitancechange:
(1) BX characteristic:Shallchangenotmorethan-1.0percentto +6.0

percentfromtheinitialmeasuredvalue.

(2) BG characteristic:Shallchangenotmorethan0.5percentof the
nominalvalueor 0.5pF,whicheveris greater,fromthe initial
measuredvalue.

(3) BP characteristic:Shallchangenotmorethan-1.0percentto +2.0
percentfromtheinitialmeasuredvalue.

4 EDGEs
klOUNTINGAREA

FIGURE1. Mountingareas.

3.17 Moistureresistance.Whentestedas specifiedin 4.7.14,capacitorsshall
meetthe followingrequirements:

a. Visualexamination:Thereshallbe no mechanicaldamage,andmarking
shallremainlegible.

b. Dielectricwithstandingvoltage:Shallbe as specifiedin 3.12.

c. Insulationresistance(at+25”C):Shallbe notlessthan30 percentof
theinitialrequirement(see3.9).

d. Capacitancechange:

(1) BX characteristic:Shallchanqenotmorethan*1ODercentfromthe
initia

(2) BP and
of the
initia

measuredvalue.

BG characteristics:Shallchangenotmorethan0.5percent
nominalvalueor 0.5pF,whicheveris greater,fromthe
measuredvalue.

8
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3.18 Humidity,steadystate,lowvoltage.Whentestedas specifiedin 4.7.15,
capacitorsshallmeet he foilowingrequirements:

a. Visualexamination:Thereshallbe no mechanicaldamage,andmarking
shallremainlegible.

b. Dielectricwithstandingvoltage:Shallbe as specifiedin 3.12.

c. Insulationresistance(at+25”C):Shallbe notlessthan30 percentof
theinitialrequirement(see3.9).

d. Capacitancechange: .

(1) 9X characteristic:Shallchangenotmorethan*1Opercentfromthe
initialmeasuredvalue.

(2) BP andBG characteristics:Shallchangenotmorethan0.5percent
of thenominalvalueor 0.5PF,whicheveris greater,fromthe
initialmeasuredvalue.

3.19 Life(atelevatedambienttemperature).Whentestedas specifiedin
4.7.16,capacitorsshallmeetthefollowingrequirements:

a. Visualexamination:Thereshallbe no mechanicaldamage.

b. Insulationresistance:

(1) (At+25”C):Shallbe notlessthan30 percentof theinitial
requirement(see3.9).

(2) (Atmaximumratedtemperature):Shallbe notlessthan30 percent
of the initialrequirement(see3.9).

c. Capacitancechange:

(1) BX characteristic:Lessthan*1Opercentfromthe initialmeasured
value.

(2) BPandBG characteristics:Shallchangenotmorethan2.0percent
of thenominalvalueor 0.5pF,whicheveris greater,fromthe
initialmeasuredvalue.

d. Dissipationfactor:

(1) BX characteristic:Less than3.0percent.

(2) Bp andBG characteristics:Lessthan0.2percent.
3.20 Fungus. Themanufacturershallcertifythatallmaterialsarefungus

resistantor shallperformthetestspecifiedin 4.7.17.Whencapacitorsare
testedas specifiedin 4.7.17,examinationshallnotdiscloseevidenceof fungus
growthor damage.
3.21 Resonance(whenspecified,see3.1). Whentestedas specifiedin 4.7.18,

capacitorsshallmeetor exceedtheseriesresonancefrequencyas shownon
figure2.

3.22 Terminalstrength(whenspecified,see3.1). Whencapacitorsaretested
as specifiedin4.7.19, thereshallbe no
damageto theterminals.

loosening,rupturing,or permanent
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FIGURE2. Seriesresonantfrequencyversusnominalcapacitancevalue.
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3.23 Marking(all styles,excepthighfrequency).Packag{ngcontainersshall
be marke~ with the type designation,capacitance,capacitancetolerance,voltage,
“JAN” brand,and the Commercialand GovernmentEntity (CAGE)code. Other markings
which in any way interferewith,obscure,or confusethosespecifiedhereinare
prohibited.When specifiedin theorderingdata,see 6.2,capacitorsshallbe
legiblymarkedin accordancewith table VI. A two charactermarking system shall
be used. The first characterwill be an a?phabeti.csymboland it willdesignate
the firstand secondsignificantfigures. The secondcharacterwill be a
numericaldigit and it will designatethe decimalmultiplierof capacitancein PF.
The markingshallappearin blackor legiblecontrast. The sizeand orientation
of themarkingshallb

2-2 x lo? ate!!: x 108= O 22 uF)
opti n of the manufacturer(Examples: Al = 1 x 101

= 10 pF, J5 = . . . At the optionof the
manufacturer,the capaci~ormay be lasermarkedwith themanufacturer’strademark
or symboland the capacitancecodein accordancewith tableVI.

TABLEVI. Markingforchipcapacitors.

I ~
I Firstcharacter Secondcharacter
I I II I i I
lAlphabeticlSignificantllAlphabeticlSignificant~ I Numeric I Decimal”I
IcharacterI figures IlcharacterI figures I character/ multiplier/

r I 7
A II T “5.1 o lc~ I

/ B / ;:! u / ‘/ / / 101 I
c 1.2 // v ::; I I ; I 102,

/ D 1 1.3 II u / 6.8 3 103 /
I 1.5 x / I 4 104
I ; ! 1.6 !/ Y I ::: I i s / 105 /
I G t 1.8 II z I 9.1 I I 6 I 106

a I 107 /
/ : / ::: 11 / ::: /’ : / 108

K I II 5 I 4.0 I / 9 I 1~9 /
/ I ::; e 4.5 I I I
I i I 3.0 H f 1 5.0 i

3.23.1 Marking(stylesCDR1l, COR12,CDR13,CDR14, CDR21, CDR22, CDR23, COR24,
and CDR25). These capacitorsshall be marked with a contrastingcolor dot placed
on he side of the capacitorto indicatethe verticalplate orientationto that
side. Whenpartsare lasermarked,themarkingshallbe on the-surfacewhichis
parallelto the planeof the embeddedelectrodes(thisis the largerareawhichis
normallythe imprintarea). If the capacitoris so marked, the verticalplate
orientationis defined;therefore,thecontrastingcolordot on the capacitorto
indicatethe verticalplateorientationto thatsidemay be an option.

At theoptionof themanufacturer,capacitorsmaybe lasermarkedwith the
manufacturer’strademarkor symbol,the threedigitcapacitorcodeand tolerance
codeas follows:

xxx
OR1
F

Wherespacedoes not permit,the manufacturer’strademarkor symbolmay be omitted.

11
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3.23.2 Substitutabilityof failureratelevels.A manufacturermay supplYto o
thosefailureratelevels,as listedin tableVI1,hi9herthanthatto whichhe iS
qualified.Itemsof an exponentialFRLas shownin tableVIIandmarkedto lower
FRL’swithacquiringagencyapproval,are substitutableforhigherFRL’s,and
shallnotbe re-markedunlessspecifiedin thecontractor purchaseorder(see
6.2). In theeventthatthepartsarere-marked,thelotdatecodeson theparts
shallnotbe changedandtheworkmanshipcriteriashallbe met.

TABLEVII. Failureratelevelsubstitutability.

1 I
I Partsqualifiedto I Are substitutablefor I
I failureratelevelI failureratelevel I

s { M, P, andR
R lMandP
P IM

3.23.3 Substitutabilityof capacitancetoleranceandratedvoltage.Parts
qualifiedandmarkedto tighter capacitancetoleranceor higherratedvoltage,
withacquiringagencyapproval,aresubstitutableforpartsmarkedto looser
capacitancetoleranceor lowerratedvoltage,providedallothervalues,suchas
casesize,characteristic,andleadsarethesame. Thesubstitutablepartsshall
notbe remarkedunlessspecifiedin thecontractor purchaseorder(see6.2). In
theeventthecapacitancetoleranceorvoltageratingisremarked,thelotdate
codeson thepartsshallnotbechangedandtheworkmanshipcriteriashallbemet.
3.23.4 JANandJ markinq.TheUnitedStatesGovernmenthasadopted,andis

exercisinglegitimatecontroloverthecertificationmarks“JAN”and “J”,
respectively,to indicatethatitemsso markedor identifiedaremanufacturedto,
andmeetalltherequirementsof militaryspecifications.Accordingly,items
acquiredto,andmeetingallof thecriteriaspecifiedhereinand in applicable
specificationsshallbearthecertificationmark“JAN”,exceptthatitemstoo ●smallto bearthecertificationmark“JAN”shallbeartheletter“J”. The “JAN”
and “J”shallbe placedimmediatelybeforethepartnumberexceptthatif such
locationwouldplacea hardshipon themanufacturerin connectionwithsuch
marking,the“JAN”or “J”may be locatedon thefirstlineaboveor belowthepart
number. Itemsfurnishedundercontractsor purchaseorderswhicheitherpermitor
requiredeviationfromtheconditionsor requirementsspecifiedhereinor in
applicablespecificationsshallnotbear“JAN”or “J”. In theeventan itemfails
to meettherequirementsof thisspecificationandtheapplicablespecification
sheetsor associateddetailspecifications,themanufacturershallremovethe
“JAN”or the“J”fromthesampletestedandalsofromall itemsrepresentedby the
sample.The “JAN”or “J”certificationmarkshallnotbe usedon products
acquiredto contractordrawingsor specifications.TheUnitedStatesGovernment
hasobtainedCertificateof RegistrationNumber504,860forthecertificationmark
“JAN”.
3.24 Workmanship.Capacitorsshallbe so processedthatwheninspectedunder

20Xto 40Xmagnification,theyshallbe uniformin qualityandshallbe freefrom
pits,cracks,roughedges,adheredforeignmaterialandotherdefectswhichwill
affectlifeor serviceability.Thecapacitorsshallexhibitno delamination
(separationin thelayersof ceramic)or demetallization(lift-off)on the
terminations.
3.24.1 Solderin

lill-%”
Allexcessfluxor soldershallbe removed.Electrical

connectionss a e electricallycontinuousaftersoldering.

12
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4. QUALITYASSURANCEPROVISIONS

4.1 Responsibilityforinspection.Unlessotherwisespecifiedin thecontract
or Qurc%aseorder, he contractoris responsiblefortheperformanceof all
inspectionrequirements(examinationsandtests)as specifiedherein. Exceptas
otherwisespecifiedin thecontractor purchaseorder,thecontractormay use his
ownor anyotherfacilitiessuitablefortheperformanceof theinspection
requirementsspecifiedherein,unlessdisapprovedby theGovernment.The
Governmentreservesthe rightto performanyof theinspection’ssetforthin this
specificationwheresuchinspectionsaredeemednecessaryto ensuresuppliesand

1 servicesconformto prescribedrequirements.
4.1.1 Responsibilityforcompliance.All itemsshallmeetall requirementsof”

sections3 and5. Theinspectionsetforthin thisspecificationshallbecomea
partof thecontractor’soverallinspectionsystemor qualityprogram.The$ absenceof anyinspectionrequirementsin thespecificationshallnotrelievethe
contractoroftheresponsibilityofensuringthatallproductsor supplies
submittedtotheGovernmentforacceptancecomplywithallrequirementsofthe
contract.Samplinginspection,aspartofmanufacturingoperations,isan
acceptablepracticetoascertainconformanceto requirements,however,thisdoes
‘notauthorizesubmissionof knowndefectivematerial,eitherindicatedoractual,
nordoesit committheGovernmentto acceptdefectivematerial.
4.1.2 Reliabilityassuranceprogram.A reliabilityassuranceprogramshallbe

establishedandmaintained.in accordancewithMIL-STD-790;“Programiniplementation”
exceptionsare as follows:

a. Under“Descriptionof productionprocessesandcontrols”,theprocedure
foridentificationof eachproductionlotshallincludeonly“the

●
manufacturershallas a minimumbe ableto identifythetimeperiod
duringwhichthefinalproductionoperationwasperformedon eachitemof
productpriorto finaltest. Thedateor lotcodemarkedon eachpart
shallbe identifiedto a productionlot.”

b. “Traceability”of materialsshallnotapply.
Evidenceof suchcomplianceshallbe verifiedby thequalifyingactivityof this
specificationas a prerequisiteforqualificationandcontinuedqualification.
4.1.3 Statisticalprocesscontrol(SPC). An SPCprogramshallbe established

andmaintainedin accordancewithEIA-557.Evidenceof suchcomplianceshallbe
verifiedby thequalifyingactivityas a prerequisiteforqualificationand
retentionof qualification.

4.2 Classificationof inspections.Theinspectionsspecifiedhereinare
classifiedas foilOws:

a. Qualificationinspection(see4.4).
b. Verificationof qualification(see4.5).
c. Qualityconformanceinspection(see4.6).

4.3 Inspectionconditions.

4.3.1 Inspectioncondition.Unlessotherwisespecifiedherein,all inspections
shallbeperformedin accordancewiththe”testconditionsspecifiedin the
“GENERALREQUIREMENTS”of MIL-STD-202.
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4.3.2 Methods.

4.3.2.1 Referencemeasurements.Whenrequirementsarebasedon comparative
measurementsmadebeforeandafter conditioning,thereferencemeasurementshallbe
consideredthelastmeasurementmadeat +25°*~°Cpriorto
referencemeasurementshavebeenmadewithin30 daysprior
conditioning,theyshallbe repeated.

r~~;~~io~”
Thepowersupplyusedforlifetes’

percentor lessof theapplicableapplied
powersupplyusedfordc leakagecurrentmeasurementsshal’
least●1OOpartspermillion.No voltagefluctuationssha”
measurementsthatwouldproducea variationin thecurrent

conditioning.Unless
to thebeginningof

ingshallhavea
testvoltage.The
be stabilizedto at
1 occurduring
measurement.

4.4 Qualificationinspection.Qualificationinspectionshallbe performedat a
laboratoryacceptableto theGovernment(see6.3),on sampleunitsproducedwith
equipmentandproceduresnormallyusedin production.
4.4.1 Samplesize. The numberof sampleunitscomprisinga sampleof

capacitorsto be submittedforqualificationinspectionshallbe as specifiedin
tableVIII, or in appendixB to thisspecification.The sampleshallbe taken
froma productionrunandshallbe producedwithequipmentandproceduresnormally
usedin production.Eachcapacitorstyleshallbe qualifiedseparately.

4.4.2 Testroutine.Sampleunitsshallbe subjectedto thequalification
inspectionspecifiedin tableVIII, in theordershown. All sampleunitsshallbe
subjectedto thegroupI tests. Thesesampleunitsshallthenbe dividedas shown
in tableVIII forgroupsII to VIII, inclusive,andsubjectedto thetestsfor
theirparticulargroup.

4.4.3 Failures.FailuresIn excessof thoseallowedin tableVIII shall be
cause forrefusaTto grantqualificationapproval.

4.4.4 Failu”rerateleveland-qualitylevelverification.

4.4.4.1Failurerate(FR)qualificationandlotconformanceFR inspection.FR
qualificationandlotconformance inspection,shall in accordancewiththe
generalanddetailedrequirementsof MIL-STD-690andtheefollowingdetails:

a. ProcedureI: Qualificationat theinitialFR level. LevelM (1.0
percent)of FRSP-90shallapply. Sampleunitsshallbe subjectedto the
qualificationinspectionspecifiedin groupI, tableVIII(see4.4.2).

b. ProcedureII: Extensionof qualificationto lowerFR levels.To extend
qualificationto theP (0.1percent),R (0.01percent),andS (0.001
percent)FR levels,datafromtwoor morevoltageswithinstyleandof
similarconstructionmaybe combined.ForFR levelsR andS, twoor more
stylesof similarconstruction(see4.6.1.1.1)may be combined.

c. ProcedureIII: Maintenanceof FR levelqualification.Maintenance
periodB of FRSP: 10 shallapply. Regardlessof thenumberof
productionlotsproducedduringthisperiod,thespecifiednumberof unit
hoursshallbe accumulatedto maintainqualification(see4.5f).

4.4.4.2 Qualitylevelverification.Thecontractoris responsiblefor
establishinga qualitY systemto verffythePPMdefectlevelof lotsthatare
subjectedto subgroup-2 testsof theg}oupA inspections.ThePPMdefectlevel
shallbe maintainedforeachspecificationsheet. ThePPMdefectlevelshallbe
basedon a 6-monthmovingaverage.Thecontractorshallverifyandreport
individualPPMcategories(i.e.,PPM-2andPPM-3)andan overallPPMdefectlevel
(i.e.,PPM-5). In theeventthatthecontractormeetsor exceeds100PPMfor
PPM-2,thequalifyingactivityshalltaketheactionsspecifiedin 4.4.4.3.
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TABLEVIII. Qualification. inspection.

i Inspection I“RequirementI Test I Number I Number I
paragraph I method I of sampleI

/ : Iparagraphlunitsto beldefe~~ives~
I ,- 1 inspectedIpermitted1,

I I
I !!2!QJ
lVoltageconditioning
I Dielectricwithstanding

I I 1.
3.6 I 4.7.3

/ I ~
I 3.12 I 4.7.9

I

I voltaqe1/ . -
~ Insulation-resistance~/

(elevatedtemperature)
I Capacitance~/
I Dissipationfactor2/
I Insulationresistan~e~/
lVisualandmechanical
I examination

/
lEquivalentseriesresistance
I (UHF)(highfrequencyonly)j/
lEquivalentseriesresistance
I (RF)(highfrequencyonly) 5/
IDielectric,withstandingvoltag~
I

I I
3.9 I 4.7.6
3.7 I 4.7.4 /

I 4.7.5
;:! I 4.7.6 /

3.1.3.4. I 4.7.2 I
3.5.1;3,5;2,I I
3.23through I
3.24,incl I /

/ 4.7.7 /

I
I

3.10

3.11
3.12

3.13

3.14
3.15

3.16
3.17

I
Ii I

j 4.7.8 I
I
I

I 4.7.9
I /a

~ 4.7.10 /
I

i
I.solderabw
I

● I
lVoltage-%#%%re limits
lThermalshockand immersion
I

1’

1
I

}

1,
I 4.7.11 ! 18
I 4.7.12 I )11I I

i GroupIV
“lResistanceto solderingheat
lMoistureresistance

/ GroupV
lLife(atelevatedambient

/ 3.19
i

~ 4.7.16 ~ 25 /1

I I
I 4.7.17 I 6 0
I I i

I temperature)
I
i
lFungus3w
i–

I
3.20

: I
I
1“
I

I
WPecified,lResonance

I
I

3.21
;

3.22
I
I

3.18
I

I
I 4.7.18
I
I 4.7.19

I see3.1)
lTerminalstrength
I (whenspecified,see3.1)
I

18

12

o

0

I
~ 4.7.15

i -wlHumidity,steay state,low
I voltage
I
~/ ForBX characteristiconly. Dielectricwithstandingvoltagenotrequiredafter

qualityfactorforBX characteristic.Dielectricwithstandingvoltageforall
othercharacteristicswillbe accomplishedafterqualityfa-ctor.

~/ Performedas partof thevoltageconditioningtest.
3/ Only79 samplesare neededif certificationis givenforfungus(see3.20).
?/ WhengroupVII inspectionis specified,18 additionalsampleswillbe required.
~/ Notapplicableto highfrequencystylesratedbelow1 pF.
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4.4.4.3 Noncompliance.Thecontractorshallnotifythequalifyingactivity
whenthe 10~ levelTs reachedor exceededforPPM-2. Thecontractorshall
providesufficientinformationto thequalifyingactivitydocumentingthecauses
of theproblemandwhatcorrectiveactionis beingtaken. Failureto correctthis
problemshallbe thebasisforremovalof theaffectedproductfromtheQPL.

4.5 Verificationof qualification.Every6 monthsthemanufacturershall
compilea summaryof theresultsof qualityconformanceinspectionsandextended
FR testdata,in theformof a verificationof qualificationreport,and forward
it to thequalifyingactivitywithin30 daysaftertheendof the reportingperiod
as thebasisof continuedqualificationapproval.In addition,themanufacturer
shallimmediatelynotifythequalifyingactivitywhenevertheFR dataindicates
thatthemanufacturerhasfailedto maintainthequalifiedFR level,or thegroup
C inspectiondataindicatesfailureof thequalifiedproductto meetthe
requirementsof thisspecification.Continuationshallbe basedon evidencethat
overthe6-monthperiodthefollowinghavebeenmet:

a. Verificationby thequalifyingactivitythatthemanufacturermeetsthe
requirementsof MIL-STD-790.

b. Themanufacturerhasnotmodifiedthedesignof the item.

c. The specificationrequirementsfortheitemhavenotbeenamendedso as
to affectthecharacterof theitem.

d. LotrejectionforgroupA or B inspectiondoesnotexceed10 percentor
onelot,whicheveris greater.

e. The requirementsof groupC inspectionaremet.

f. Therecordsof alltestscombinedsubstantiatetheM (1.0percent)or P
(0.1percent)FR levelhasbeenmaintainedor thatthemanufacturer
continuedto meettheR (0.01percent)or S (0.001percent)FR levelfor
whichqualified,althoughthetotalcomponenthoursof testingdoesnot, ●
as yet,meettherequirementsof 4.4.4.lc.

9. Thecontractorshallprovidedocumentationto thequalifyingactivity
pertainingto PPMcalculationsincludingnumbersof parttypestested,
individualPPMdefectcategories(i.e.,PPM-2andPPM-3)andtheoverall
PPMdefectrate(PPM-5).Thisinformationshallbe submittedon a
specificationsheetbasis.

If groupC testrequirementswerenotmet andthemanufacturerhastakencorrective
actionsatisfactoryto theGovernment,themanufacturershallsubmita Verification
of QualificationReportwithin30 daysaftercompletionof thegroupC testing.
In thiscase,thequalifyingactivityshallbe notifiedwithinthetimethe
originalverificationof qualificationreportwas due. Allreportsshallbe
certifiedby theresponsiblecompanyofficial.The qualifyingactivityshallbe
contactedforreportformat.

If a groupC testrequiresa comparisonof “post-test”readingswithinitial
readings(deltameasurements),theverificationof qualificationsummaryshall
includethemaximumandminimumdeltachangesforeachinspectionlot. Forlife
testing,deltaC readingsshallbe reportedat eachintervalin whichreadingsare
taken.

Failureto submitthereportwithin30 daysaftertheendof each6-monthperiod
may resultin lossof qualificationfortheproduct.Inadditionto theperiodic
submissionof inspectiondata,thesuppliershallimmediatelynotifythequalifying
activityat anytimeduringthe6-monthperiodthattheinspectiondataindicates
failureof thequalifiedproductto meettherequirementsof thespecification.
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In theeventthatno productionoccurreddurfnqthereportfngperiod,a report
shallbe submfttedce;tffyfngthatthecompany-stillhasthe-capabilitiesand
facilitiesnecessaryto producetheftem. If durfngthreeconsecutivereporting
perfodstherehasbeenno production,themanufacturermay be required,at the
discretionof thequalifyingactivfty,to submita representativeproductof each
styleto testfngfn accordancewiththequalificationinspectionrequirements.

“ 4.5.1 Record.Maintenanceof lifetests and FR levelrecordsshallbe a$
specfffed~L-STD-690.

4.6 Qualityconformanceinspection.

4.6.1 Inspectionof productfordelfvery.Inspectionof productfordelivery
shallconsistof groupA and Inspectiens.

4.6.1.1Inspectionandproductionlot.
4.6.1.1.1Inspectionlot. An inspectionlotshallconsistofallcapacitorsof

thesamevoltage-temperaturecharacteristic,producedunderessentiallythesame
conditionswfththesamebasicmaterials,andofferedforinspectionat onetime.
Thecapacitancevaluesandvoltagesproducedshallbe representedfn thelot in
approximatelytheratioof production.

4.6.1.1.2Productionlot. A productionlotshallconsistof allcapacitorsof
thesamestyle,voltageratfng,nominalcapacitancevalue,voltagetemperature
characteristic,andterminationffnish.Manufactureof allpartsin thelot shall
havebeenstarted,processed,assembled,andtestedas a group. Lotidentity
shallbe maintainedthroughoutthemanufacturingcycle.
4.6.1.2GroupA inspection.GroupA inspectionshallconsistof theexamination

and testsspeciffedfn tableIX,in theordershown.

4.6.1.2.1Subgroup1 test. Subgroup1 testsshallbe performedon a production
lotbasfson percentof theproductsupplfedunderthisspecification.
Capacitorsfailingthetestsof subgroup1 shallbe removedfromthelot. If
duringthe 100 ercentf,nspectfon,screeningrequiresthatmorethan8 percentof
thecapacitorsBe dfscarded,theentireproductionlotshallbe rejected.

4.6.1.2.1.1Manufacturer’sproductioninspection.If themanufacturerperforms
testsequalto or morestringentthanthosespecfffedfn subgroupI,tableIX,as
thefinalstepof hisproductionprocess,groupA, subgroup1 inspectionmay be
wafvedandthedataresultingfromthemanufacturer’sproductiontestsmaybe used
instead.Authorityto wafvethe subgroup1 inspectionshallbe grantedby the
qualifyingactivityonly. Thefollowfngcriteriashallbe complfedwith:

a. Testsconductedby themanufacturerduringproductionshallbe clearly
identicalto or morestringentthanthatspecifiedforsubgroup1; Test
“conditionsshallbe equalto or more’stringentthanthosespeciffedfor
subgroup1 tests. (Note: Includesoptionalvoltageconditioning(see
4.7.3.2).

b. Manufacturersubjects100percentof theproductsuppliedunderthis
specificationto hisproductiontests.

c. Theparametersmeasuredandthefailurecriteriashallbe the sameor
morestringentthanthosespecifiedherein.
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d. The lotrejectioncriteriais thesameor morestringentthanthat
specifiedherein.

e. Themanufacturershallmakeavailableall informationconcerningthetest
proceduresandfnstrumentationusedin theproductiontestswhichare a
substituteforsubgroup1 tests. Thisdatashallbe providedas partof
theevaluationrequiredforMIL-STD-790.Themanufacturershallalsomake
availableto theGovernmentallrecordsof alldetailtestdataresulting
fromproductiontestswhfcharea substituteforsubgroup1 tests.

f. Onceapproved,themanufacturershallnotchangethetestproceduresor
criteriawithoutpriornotificationandconcurrenceby thequalifying
activfty.

TABLEIX. GroupA inspection.

I I I I T
I Inspection I RequirementI Test I Samplingprocedure

\ paragraph I method I /
I Iparagraphl I

I
i Subgroup1 I I
I
~Voltageconditioning~/

I
i 3.6 I 4.7.3

I
I Subgroup2 (PPM) i

I
lDielectrfcwithstandingvoltage! I
I (PPM-2) I
lEquivalentserfesresistance I

3.12 I 4.7.9
I

I (UHF)(Whenspecified,see I
I 3.1)(PPM-2)2/

I
I 3.10

lEquivalentserie;resistance
/ 4.7.7

I (RF)(Whenspecified,see
I 3.1)(PPM-2)2/

/ I

lInsulationresis~ance(+25°C)
3.11 I 4.7.8

/ I
I (PPM-2) I 3.9
lInsulationresistance(elevatedl

I 4.7.6
I

I temperature)(+125”C)(PPM-2)1 3.9 I 4.7.6
lCapacitance(PPM-2) 3.7 I 4.7.4
lDisslpationfactor(PPM-2)3/ !
~Mechanicalexamination(PPM-7)I

3.8 I 4.7.5
3.5 ~ 4.7.2

I Subgroup3 I I
I

lVisualexamination I 3.1,3.4, I 4.7.2
I I 3.5.1,3.5.2,1
I I 3.23throughI
I I 3.24,fncl I

I
I
I 100percent
I
I

I
I
I 13 samples
I O failures
I
I

I
I

inspectionI
I
I
1
I
I

I
I
i
I
I
I
I
I

Postchecksare requfredin accordancewith3.6.
~~ Notapplicableto stylesCOR1lthroughCDR14andCOR21throughCOR25below

1 pF.
~/ Notapplicableto stylesCDR1lthroughCDR14andCDR21throughCDR25below

10 pF.
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TABLEX. SamplingplansforPPMcategories.

I I 1-
Lotsize ~ Samplesize I

i I
I

i - 125 i 100percent i
12:- 3,200 I 125 I

: 3,201- 10,000 I 200
I 10,001 - 35,000 315 /
I 35,001 - 150,000 / 500 .1,. 150,001 - 500,000 800
~ 500,001 - up ~ 1,250 i

4.6.1.2.2Subgroup2 tests(PPMcategories).

f;~l;i~;2i;tW++” Subgroup2 testsshallbe performedon an
ampes subjectedto subgroup2 shallbe selectedin

accordancewithtableX, basedon thesizeof theproductionlot. In theeventof
oneor morefailuresthelotshallbe rejected.Equipmentandoperatorsusedto
performthe subgroup2 testsshallnotbe thesameas thoseusedin thesubgroup1,
100percenttests.

4.6.1.2.2.2 Rejectedlots. Therejectedlotshallbe segregatedfromnewlots
andthoselotsthathavepassedinspection.Therejectedlotshallbe 100percent
inspectedforthosequalitycharacteristicfounddefectivein thesampleandany
defectivefoundremovedfromthelot. A newsamDleof Dartsshallthenbe
randomlyselectedin accordancewithtableX. If”oneor”moredefectsarefoundin
thissecondsample,theproductionlotshallbe rejectedand shallnotbe supplied
to thisspecification.

4.6.1.2.2.3PPMcalculations.PPMcalculationshallbe basedon theresultsof
thefirstsamplecheckas prescribedin 4.6.1.2.2.1.Calculationsanddata
exclusionshallbe in accordancewithEIA-554.(Note: PPMcalculationsshallnot
usedataon thesecondsamplesubmission.)

Stablecapacitancestandardsmay be used,at theoptiono’fthemanufacturer,to
eliminateor reducecapacitancebridaeandfixturinaerrorwhenmeasurina
capacitanceof lessthan100pF. .Th~methodusedfirmakingthesemeasu~ements
shallbe includedin themanufacturer’sprogramplanin accordancewith
MIL-STD-790.

4.6.1.2.3Subgroup3 tests. Subgroup3 shallbe performedon an inspection
basis. The sampling proceduresshallbe as specifedin tableIX.

4.6.1.2.3.1Rejectedlots. Therejectedlotsshallbe segregatedfromnew
andthoselotsthathavepassedinspection.Lotsrejectedbecauseof failures
subgroup3 may be offeredforacceptanceonlyif themanufacturerinspectsall
unitsin thelotforthose-qualitycharacteristicsfounddefectivein thesamp
and,afterremovingalldefectiveunitsfound,reinspectthelotusingthe
samplingprocedurespecifiedin tableIX. If oneor moredefectsarefoundin
secondsample,the lotshall.berejectedandshallnotbe suppliedto this
specification.Resubmittedlotsshallbe keptseparatefromnewlots,andshall
be identifiedas resubmittedlots.

lot

Ots
in

e

the

4.6.1.3 GroupB inspection.GroupB inspectionshallconsistof thetests
specifiedin tableXI, in theordershowniandshallbe performedon sampleunits
whichhavebeensubjectedto andhavepassedthegroupA inspection.GroupB
inspectionshallbe performedon an inspectionlotbasis.
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TABLEXI. GroupB inspection.

I I I I r
Inspection lRequfrementlTest I Sampling I

I paragraphI method I procedure~
/ I paragraphI

I r
Subgroup1

/ :
lSolderability 3.13 I 4.7.10 I 13 samples1

I I O failuresI
lVoltage-temperaturelimits I 3.14 I 4.7.11 I 13 samplesI

I O failuresI

4.6.1.3.1 R-ejectedlots. If an inspectionlot is rejected,the suppliermay
reworkit to correctthedefects,or screenout thedefectiveunits,and resubmit
forinspection.Resubmittedlotsshallbe inspectedusingthe samplingprocedure
specifiedin tableXI. If oneor moredefectsare foundin thesecondsample,the
lotshallbe rejectedandshallnotbe suppliedto thisspecification.Resubmitted
lotsshallbe keptseparatefromnewlots,and shallbe identifiedas resubmitted
lots.
4.6.1.3.2 Dispositionof sampleunits. Sampleunitswhichhavebeensubjected

to groupB inspectionshallnotbe deliveredon thecontractor purchaseorder.
4.6.2 Periodicinspection.Periodicinspectionshallconsistof groupC

inspection.Exceptwheretheresultsof thisinspectionshownoncompliancewith
theapplicablerequirements(see4.6.2.1.1.4),deliveryof productswhichhave
passedgroupsA andB inspectionsshallnotbe delayedpendingtheresultsof
theseperiodicinspections.

4.6.2.1 GroupC inspection.GroupC inspectionshallconsistof thetests
specifiedin table I, In theordershown. GroupC inspectionshallbe madeon a
sampleunitsrandomlyselectedfrominspectionlotswhichhavepassedgroupA and
B inspections.

4.6.2.1.1 Samplingplan.

4.6.2.1.1.1Subqroups1 throuqh3 and 5 (allFR levels).Seventy-ninesample
unitsof eachvoltage-temperaturecharacterlstic shallbe selectedfromthefirst
lotproducedandthereafterfromeachproductionof 500,000unitsor onceevery6
months,whicheveroccursfirst.

4.6.2.1.1.2 Subgroup4 (allFR levels).Eighteensampleunitseachof BG and
BP voltage-temperaturecharacteristicshallbe selectedfromthefirstlotproduced
and thereafterfromeachproductionof 500,000unitsor onceevery6 months,
whicheveroccursfirst.

4.6.2.1.1.3 Dispositionof sampleunits. Sampleunitswhichhavebeensubjected
to groupC inspectionshallnotbe deliveredon thecontractor purchaseorder.
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TABLEXII. Group C inspection.

I I I I I r
I I I Test I Numberof i Numberof i

Inspection
,/

lRequfrementlmethod I sampleunfts I defectivesl
I paragraphIparagraphltobe fnspectedlpermfttedI

i Subgroup1 i
I
lVoltage-temperatureIimfts ~/ !d lThermalshockand fmmersfon I

I?L IReslstanceto solderfngheat
lMoistureresistance

I
I

I
I
I

Subgroup3
I
1
I

lLife(atelevatedambient i
~ temperature) I

I Subgroup4
I

\
,,. lResonance(whenspeciffed, I

I see 3.1) I
lTerminaTstrength(when
~ specffied,see3.1) /

‘a i Subgroup5 i
I
lHumidity,steady-state,low /
I voltage I

‘1 I

3.14
3.15

3.16
3.17

3.19

3.21

3.22

3.18

i
I
I 4.7.11
I 4.7.12
I
i
I
I 4.7.13
I 4.7.14
I
i
I
I
I 4.7.16

/
1
i
I 4.7.18
i 4.7.19

i
I
I 4.7.15 I

18

18

25

18

1

1

1

1

1

0

0

0

1/ Neednotbe repeatedif performedon samesamplesas groupB inspectio~.
~/ Whensubgroup4 testsare speciffed,18 additionalsampleswf?lbe requfred.

4.6.2.1.1.4Noncompliance.If a samplefaflsto passgroupC inspection,the
manufacturershallnotify thequalifyingactfvftyandcognfzantinspectionactfvity
of suchfailureandtakecorrectiveactionon thematerialsor processes,or both,
as warranted,andon all unitsof productwhichcan be correctedandwhichwere
manufacturedunderessentiallythesamematerials,andwhfchareconsideredsubject
to thesamefailure.Acceptanceand“shimentof theproductshallbe discontinuedRuntflcorrectiveactfon,acceptableto t e qualifyingactfvityhasbeentaken.
Afterthecorrectiveactionhasbeentaken,groupC inspectionshallbe repeated
on additionalsampleunits(allinspection,or the inspectionwhichtheoriginal
samplefailed,at theoptionof thequalifyingactivity),groupA andB inspections

c may be reinstituted;however,ffnalacceptanceandshipmentshallbe wfthheld
untflthegroupC inspectionhasshownthatthecorrectiveactionwas successful.
In theeventof failureafterreinspection,informationconcerningthefaflure
shallbe furnishedto thecognfzantinspectionactivftyandthequalifying
activity.

paz~~~;ngw~”
Thesamplfngand i.nspectfonof thepreservation,

contanermarkingshallbe in accordancewiththerequirementsof
MIL-C-39028.

21

Downloaded from http://www.everyspec.com



4.7 Methodsof inspection.

4,7.1 Mountingfortesting.
car)acftorsshallbe mountedon

MIL-C-55681C

Whenspecifiedin thetestprocedures,thechip
a suitablesubstrate.Thesubstratematerialshall

be”suchthatit shallnotbe thecauseof,norcontributeto,the failureof any
testforwhichit may be used. Thecapacftorshallbe mountedon thesubstrateas
follows:

a. A substrateshallbe preparedwithmetallizedsurfacelandareasof
properspacingto permitmountingof chipsby solderingtheterminations
of thechipsto the “testcard”landareas. A typicaltestcardwith
recommendeddimensionsandlandareapatternis shownon figure3.

b. Solderpaste,typeR or RMA in accordancewithQQ-S-571,and shall
be appliedto theendof eachchip.

c. Thechipshallthenbe placedacrossthemetallizedlandareasof
thetestsubstrateso as to makecontactbetweenchipand substrate
landareas.

d. Thesubstrateshallthenbe placedfn or on a suftableheattransfer
unit(moltensolder,hotplate:tunneloven,etc.)withthe
temperaturemaintainedat +260C for2 minutesor untilthe solder
metallizedsubstratemeltsandreflowsforminga homogeneoussolder
bond.

LANDAREAS

I I III-J=lz”’o
— 2.000

~
I1.(”

.600

__Ll_l_

.540
.500

Inches
.025
,060
.156
.500
.540
.600

1.00
1.780
2.000

mm
,64
1.52
3.96
12.70
13.72
15.24
25.4
45.21
50.8

BOARDTHICKNESS:.025

NOTES:
1. Dimensionsareininches.
2. Metricequivalentsaregivenforgeneralinformationonly.
3. Themetallizedlandareasofthetestcardselected.tofacilitatethetestinqofthe

chips,shallbeoftheproperspacingtoaccommodatetheattachmentoftheap~licable
chipstothecard.Thetestcardshownaboveissuitableformountingthepresenttype
CDRO1chipcapacitorslistedinthisspecification.

FIGURE3. Typicaltestcard.

22

Downloaded from http://www.everyspec.com



.,

e MIL-C-55681C

4.7.1.1Testrack. Whenspecified,thesubstrateshallbe mountedon a test
rackwhichshallbe so designedas to permitreadoutforelectricalparametersat
+25°Cand+125C andto monitoreachchiDundertestforfailure.Thiswill
insureuniformanduninterruptedvoltage-andheatstresses.-

4.7.2 Visualandmechanicalinspection.Capacitorsshallbe examinedto verify
thatthematerfals,desfgn,construction,physfcaldimensions,andworkmanshipare
in accordancewiththeapplicablerequirements(see3.1,3.4,3.5,and 3.22
through3.23,inclusive).

4.7.3 Voltageconditioning(see3.6). Oneof thevoltageconditioningtestsin
4.7.3.1or 4.7.3.2shallbe performed.Thelot travelershallindicatewhichtest4. is used. Whentheoptionalvoltageconditioningtestof 4.7.3.2is used,the
travelershallfncludethe specfffcacceleratedvoltageusedandthetesttfme.

1. 4.7.3.1Standardvoltageconditioning.A minimumof twicetherate~voltage
~~~l~2~eappliedto theunitat themaxfmumratedtemperature+4”C,-O C for

Aftercompletionof theexposureperiod,theunitshallbe
stabili~e~4a!0!~~~temperature and the dielectric withstanding voltage measured ~/.
After measurementof dielectricwithstandingvoltage,theunitshallbe stabilized
at maximumratedtemperatureandtheinsulationresistanceshallbe measured.
Afterallowingtheunitto stabilizeat roomtemperature,thecapacitance2/,
dissipationfactor,and insulationresistanceshallbe measuredas specifi~din
4.7.4,4.7.5,and4.7.6,respectively.

4.7.3.2Optfonalvoltageconditioning.Themanufacturer,withapprovalfrom

I

thequalifyingactivfty,mayperforman optionalvoltageconditioningtestinstead
of thestandardvoltageconditioningtestof 4.7.3.1.Allconditionsof 4.7.3.1
apply,withtheexceptionof thevoltageappliedandthetesttime. Theminimum
timeduration,T(test),shallbe calculatedas follows:

800
T(test)=

(E test/Erated)3

I Where: 2 x E rated~ E test~ 4 x E rated
~ T(test)= hifnfmumtesttimefn hours

I E test= Appliedvoltage

I E rated= Ratedvoltageof thecapacftor

I

4.7.4 Capacitance(see3.1and3.7). Unmountedcapacitorsshallbe testedfn
accordancewithmethod of MIL-STD-202. Thefollowingdetailsandexceptfon
shallaPPIY:

a. Testfrequency:1 MHz●5O kHz (forallBG characteristiccapacitorsand
4 forBP andBX characteristiccapacitors< 100 pF); or 1 kHz*5OHz (for

a?lBP andBX characteristiccapacitorsY 100PF).

I b. Testvoltage:1.0●0.2 voltrms.

Note(forBX characteristiconly): Followinga dielectricwithstandingvoltage
or insulationresistancetest,capacitancemay be measuredafterholdingthe
capacitorsfora perfodof.time.notto exceed24 hours.

~/ ForBX characteristiconly. Dielectricwithstandingvoltageforallother
charactfstfcswfllbe accomplishedfollowingqualfty.factor..Dielectric
withstandingvoltagefollowfngqualftyfactornotrequiredforBX
characteristic.

~/ Dueto thedeagfng Characterfstfc of ceramic,thismeasurementma be delayed
Tfora perfodup to 24 hours(applicableto BX characteristiconly.
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4.7.5 Dissipationfactor(see3.8). Dissipationfactorshallbe measuredwith e
a bridgeor othersuitableequipmentat thefrequencyandvoltagespecifiedin
4.7.4. Thecapacitorsshallbe unmounted.

4.7.6 Insulationresistance(see3.9). Unmountedcapacitorsshallbe testedin
accordancewithmethod of 141L-STD-262. Thefollowingdetailsshallapply:

Precautionarynote: Priorto performingthistest,capacitorsshallbe
carefullycleanedto removeanycontaminationincludingfingerprints.Care
mustbe takento maintaincleanlinessin testchamberandwhilemaking
measurements.
a. Testconditions:Ratedvoltageas specified(see3.1)appliedthrougha

seriesresistorsufficientto limitthechargingcurrentto a maximumof
50 milliamperes(mA).

b. Specialconditions:If a failureoccursat a relativehumidityabove
50 percent,theinsulationresistancemay be measuredagainat any
relativehumiditylessthan50 percent.

c. Pointsof measurement:Betweentheterminations(metallizedends)or
leads.

4.7.7 Equivalentseriesresistance(UHF)(whenspecified,see3.1)(see3.10).
TheUHFequivalentseriesresistanceshallbe measuredin accordancewith
appendixA, usingthewavelengthandfrequencyrangespecifiedin tableXIII.

TABLEXIII. Equivalent seriesresistance(UHF)testfrequencyrange.

I r
Capacitancerange I Wavelength Frequencyrange I

I r
1-29PF ~/ I 7/4 I 910-1050MHz I
30-100pF 5/4 640-660MHz

/ 101-1000pF / 3/4 i 380-400MHz i

~/ Notpracticallymeasurableforcapacitancevaluesbelow1 pF.

4.7.8 Equivalentseriesresistance(RF)(whenspecified,see3.1)(see3.11).
TheRF equivalentseriesresistanceshallbe measuredin accordancewith
appendixA at onequarterwavelengthin a frequencyrangeof 130MHzto 260MHz.

4.7.9 Dielectricwithstandingvoltage(see3.12). Unmountedcapacitorsshall
be testedin accordancewithmethod of D-202. Thefollowingdetailsand
exceptionsshallapply:

a. Magnitudeandnatureof testvoltage:Unlessotherwisespecified(see
3.1),250percentof ratedvoltage.

b. Ourationof applicationof testvoltage:5 *1 seconds.

c. Pointsof applicationof testvoltage:Unlessotherwisespecified(see
3.1),betweenthecapacitor-elementterminals.

d. Limitingvalueof surgecurrent:Shallnotexceed50mA.
e. Examinationaftertest: Capacitorsshallbe examinedforevidenceof

damageandbreakdown.
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MIL-C-55681Ce“ 4.7.10 Solderablllty(see3.13). Capacitorsshallbe testedIn accordancewith
method208of MIL-STD-202.he followingdetailandexceptionsshallapply:

a. Forcapacitorswithoutleads,eachterminalshallbe immersedto a depth
of .020+ .010,-000inch.

b. Forcapacitorswithleads,eachterminalshallbe immersedto a di,stance
of .030●.020inchto thecapacitorbody.

c. Examinationof terminationsshallbe in accordancewith3.13. In case of
dispute,thepercentcoveragewithpinholesor roughspotsshallbe
determinedby actual,measurementof theseareas,as comparedto thetotal
area.

4.7.11 Voltage-temperaturelimits(see3.14). Capacitorsshallbe testedas
specifiedin 4.7.4exceptthatthecapacitancemeasurementsshallbe madeat the
stepsshownin tableXIVandat a sufficientnumberof intermediatepointsbetween
stepsB andG of tableXIVto establisha truecharacteris’ticcurve. The
ca acitancevalueobtainedin ste
f

C of tableXIVshallbe consideredas the
re erencepoint. Capacitorsshalf’be keptat eachtemperatureuntila temperature
equilibriumis attained..Thesemeasurementsneedbe performedonlyon capacitors
havinga valueof 10 pF or greater.Capacitorsof lessthan10 pF shallbe
characterizedas havingthe samevoltage-temperaturelimitsas thoseof 10 pF or
moremanufacturedfromthesamedielectricmateriallot. Forvoltageratings
above200V, an approvedalternatetestmethodbasedon volts/roilstressof the
samedielectriclotis allowed.

TABLEXIV. Voltage-temperaturelimitcycle.

-T I I r
I Step “1 Voltage I Temperature I

I I Volts,dc I “c I
I I
I A ~/ None / +25●2 ~

/
iB I None /, -55*2 I
I I

C (reference)I None I +25●2 /
!

‘D / None 1. Maximumrated /
i I I temperature+4,-O I
IE ~ R~~h?~:()]ja9e,I Maximum rated I

I temperature,+4,-O
IF I Rf~~~:~]~age I +25●2 i
I ‘1 I I
lG ~ R~;;::~~~age .! -55●2 I

. I
~/ StepsA andB notapplicableto BP andBG types.

4.7.12 Thermalshockand immersion(see3.15).

4.7.12.1Thermalshock. Capacitorsshallbe testedin accordancewithmethod
107of MIL-STD-ZUZ.he followingdetailsshallapply:

a. Testcondition:TestconditionA, exceptthatin step3, sampleunits
shallbe testedat themaximumratedtemperature(see1.2.1.2).

b. Measurementsbeforeandaftercycling:Notapplicable.
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4.7.12.2 Immersion.Followingthermalshock,capacitorsshallbe testedIn
accordancewithmethod104of MIL-STD-202.Thefollowingdetailandexceptfon
shallapply:

a. Testcondition:TestconditionB.

b. Examinationsandmeasurementsafterfinalcycle: Capacitorsshallmeet
therequirementsof 3.15.

4.7.13 Resistanceto solderingheat(see3.16). Capacitorsshallbe testedin
accordancewithmethod of --- he followingdetailsandexceptions
shallapply:

a. Mountingof specimens:Thecapacitorsshallbe mountedon a substrate
usingthemethodsof 4.7.1&exceptthepostpre-heat5 secondshot-plate
temperaturesshallbe +260C +5°Cfora durationof 5 *0.5seconds.
Tunnelovensshallnotbe usedto performthesolderingheat,sincean
observationis recommendedduringthetest.

b. Testcondition:TestconditionB andtestconditionC forunleaded
capacitors.

c. Posttestconditioning:Thecapacitorsshallbe insertedin a vapor
decreasingapparatuscontainingboiling1-1-1 trichloroethane for 1 1/2
+1/2, -O minutes.Thepartsshallthenbe cleanedwithisopropylalcohol.

d. Measurementsaftertest:

Aftercompletion of thecleaningprocessandfollowinga minimum
10-minuteto maximum24-hourcoolingperiod,thecapacitance,
dissipationfactor,andinsulationresistanceshallbe measuredas
specifiedin 4.7,4,4.7.5,and4.7.6,respectively.

e. Examinationaftertest: Capacitorsshallbe examinedforevidenceof
mechanicaldamage.

4.7.14 Moistureresistance(see3.17). Capacitorsshallbe testedin
accordancewithmethod of hiIL-~ 2. Thefollowingdetailsandexceptions
shallapply:

a. Initialmeasurements:Capacitanceas specifiedin 3.7.

b. Numberof cycles:Twentycontinuouscyclesexceptthatsteps7a and 7b
shallbe omitted.

c. Polarizingvoltageshallbe 50 V dc.

d. Finalmeasurements:Capacitorsshallmeettherequirementsof 3.17.
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4.7.15 Humidity,steadystate,lowvoltage(see3.18). Capacitorsshallbe
testedin accordancewithmethod 3, conditionA of L-STD-202.The following
detailsandexceptionsshallapply:

Note: At no timeduringtestshallvoltagegreaterthan1.5voltsbe applied
to anycapacitorundertest.

a. Inftialmeasurements:Capacitanceshallbe measuredin accordancewith
4.7.4.

b. Tests: Capacitorsshallbe subjectedto an environmentof +85°Cwith85
percentrelativehumidityfor240hoursminimum.Cyclingshallnotbe
performed.A dc potentfalof 1.5voltsmaximumshallbe applied
continuouslythrougha 100kilohmresistor.

c. Finalmeasurements:Uponcompletionof abovetests,removecapacitors
fromchamberandallowto dryandstabilizeat +25C beforeperforming
insulationresistance(IR) througha 100kilohmresistorat 1.5volts
maximum. Capacitanceanddissipationfactorshallthenbe measuredin
accordancewith4.7.4 and4.7.5,respectively.

d. Visualexamination:Afterfinalmeasurements,thecapacitorsshallbe
examfnedforevidenceof mechanicaldamageandobliterationof marking.

e. Leadsmay be attachedto chipcapacitorsformountingandloading
purposes.Mechanicalloadingis acceptable.

4.7.16 Life(atelevatedambfenttemperature)(see3.19). Capacitorsshallbe
testedin accordancewithmethod of MIL-STD-202.he followingdetailsand
exceptionsshallapply:

a. Capacitorsshallbe mountedas specifiedin 4.7.1and4.7.1.1.

b. Testtemperatureandtolerance:At themaxfmumratedtemperature,+125*C
+4”C,-O”c.

c. Operatingconditions:Capacitorsshallbe subjectedtoa minimumof 200 “
percentof ratedvoltage(see3.1). Thesurgecurrentshallnotexceed
50 mA. Whennecessary,a suitablecurrent-limitingresistorshallbe
insertedfntothecircuit.

d. Testcondition:Te”stconditionF (2,000hours).

e. Measurementsduringandafterexposure:After1,000hoursandat the
conclusionof thistestandwhilethecapacitorsare stillheldat the
maximumratedtemperature,insulationresistanceshallbe measuredas
specifiedin 4.7.6. Thecapacitorsshallthenbe returnedto the
inspectionconditionsspecifiedfn 4.3and shallbe visuallyexamfnedfor
evidenceof mechanicaldamage;capacitance,dissipationfactor,and
insulationresistanceshallbe.measuredas specifiedin 4.7.4,4.7.5,and
4.7.6,respectively.

f. Finalmeasurement:Capacitorsshallmeettherequirementsof 3.19.

4.7.17 Fungus,whenapplicable(see3.20). Capacitorsshallbe testedin
accordancewithmethod ofMIL-5~D-810.

4.7.18 Resonance(whenspecified,see3.l)(see3.21). Capacitorsshallbe
mountedas specifi to determineminimumseries-resonance
frequency.Measur~me~~f~e~ue~;y~~~~fbe variedsmoothlybetween100and10,000
MHz.
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4.7.19 Terminalstrength(whenspecified,see3.l)(see3.22). Capacitorsshall ●
be testedin accordancewithmethod of -- . he followingdetailsand
exceptionsshallapply:

a. Testcondition:TestconditionB (fivebends).

b. Examinationaftertest: Visuallyexaminedforloosening,rupturing,and
permanentdamageto theterminals.

5. PACKAGING

5.1 Packagingrequirements,Therequirementsforpackagingshallbe in
accordancewithMIL-C-39028.
6. NOTES

(Thissectioncontainsinformationof a generalor explanatorynaturethatmay
be helpful,butis notmandatory.)

6.1 Intendeduse. Ceramicchipcapacitorsare intendedto be usedin thinand
thickfilmhybridcircuitswheremicro-circuitryis indicatedforfilterby-pass
couplingapplications,andwherevariationin capacitancewithrespectto
temperature(-55°Cto +125”C),voltage,frequency,and lifecan be tolerated.
Thisspecificationalsocoversanotherestablishedreliabilitycapacitor,using
ceramicdielectric,primarilyintendedforusein resonantcircuitswithhighQ
factorandstabilityof capacitancewithrespectto temperatures(-55°Cto +125”C),
frequency,andlife.

6.2 Acquisitionrequirements.Acquisitiondocumentsmustspecifythefollowing:

a. Title,number,anddateof thespecification.
b. Issueof 00DISSto be cited in thesolicitation,andif required,the aspecificissueof individualdocumentsreferenced(see2.1).

c. Title,number,anddateof theapplicablespecificationsheet,andthe
completetypedesignation(see1.2.1and3.1).

d. Capacitormarking(see3.23).

6“3 ~~products whichare
klithrespectto productsrequiringqualification,awards

willbe ma e ony , at thetimeof awardof contract,
qualifiedforinclusionin theapplicableQualifiedProductsListwhetheror not
suchproductshaveactuallybeenso listedby thatdate. Theattentionof the
contractorsis calledto theserequirements,andmanufacturersareurgedto
arrangeto havetheproductsthattheyproposeto offerto theFederalGovernment
testedforqualificationin orderthattheymay be eligibleto be awarded
contractsor purchaseordersfortheproductscoveredby thisspecification.The
activityresponsiblefortheQualifiedProductsListis theUS ArmyLaboratory
Command,ATTN: SLCET-R-S,FortMonmouth,NJ 07703-5302; however,information
pertainingto qualificationof productsmay be obtainedfromOefenseElectronics
SupplyCenter(DESC-E),1507WilmingtonPike,Dayton,OH 45444.

6.4 Metallizedterminations.It shouldbe notedthatwhenpuresilveris used
forthetermination,silvermigrationbetweentheterminationsmayoccurunder
conditionsof simultaneousapplicationof highhumidityanddc voltage.This
producesa troublesomeelectricalleakagepathacrossthecapacitorchip.
Additionof about20 percentof palladiumto thesilverto forman alloywill
retardthetendencytowardsilvermigration.Completeovercoatingof thesilver
terminationby thelead-tinbondingsolderalsowillretardthetendencytoward
silvermigration.Additionof about3 percentof silverto thelead-tinbonding
solderwilltendto reducetheleachingof thesilverfromsilvertermination
duringthe solderbondingoperation.
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6.4.1Terminationfln$shN. Solderembrittlementmay takeplaceif termination
ffnfshN Is usedwfthtin-leadsolder.

6.5 Ambientoperatingconditions.Desfgnersarecautfonedto gfveconsideration
to thechangeTn ielectrfcconstantwithtemperature,shelfaging,and
electrfc-ffeldintensfty,and shouldrecognizethattheinsulatfpnresistancemay
vary withhumfdityandorganiccontaminationof theceramfcchfpsurfaces.Care
shouldbe takento assurethatthecapacitorsareproperlyandthoroughlycleaned
of organic contamination especiallybeforetheinsulationresistancetest.

6.6 Barometricpressuretest. Theseunftsarenotsubjectto thebarometric
pressuretestsincethelikelihoodof theirfaflurefs remote.

6.7 Effectof mountfngon relfabili Voltage-temperaturelimftsand
resistanceto thermalshockandreliab itymay be affectedas a resultof
mountingon substratewfthdissimilarcoefficientsof expansfonfromcapacftor
materfal.Careshouldbe takenin theselectfonof‘substratematerfal.

6.8 Supersessiondata. Capacitorsof thisspecificationarenotintendedto be
usedforreplacementpurpose.Therefore,no interchangeabilityand substitution
dataareoffered.

6.9 Selectionanduse information.E uipmentdesignersshouldreferto
MIL-STD-iYB uapacltors,selectlon and~sec)f~fora selectionof standard
capacitort~pesandvaluesfornewequfpmentdesign.Additionalapplicationand
useinformationconcerningthesecapacitorsarealsoprovidedin MIL-STD-198.

6.10 Supplying forlogfsticsupport.Chipcomponentsrequireuse“of
sophisticatedequfpmentto removefromandfnstallon prfntedwirfngboards.Only
requisitionerswithin-houseor contractedcapabilityto replacesurfacemounted
componentsshouldbe supplf.edwithchipcomponents*in accordancewiththeir
specification.
6.11 Changesfrompreviousissue. Asterfsksarenotusedin thfsrevisionto

identffychangewfthrespectto theprevfousfssue,dueto theextensivenessof
thechanges.

6.12 Subjectterm(keyword)lfstinq.

Capacitor
Ceramfc
Chip
Establishedreliability
Multfplelayer
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APPENDIXA

EQUIVALENTSERIESRESISTANCE(ESR)MEASUREMENTCRITERIAFOR HIGHFREOUENCY
CAPACITORSTYLE5CDR1l”THROUGHCDR14ANDCDR21THROUGHCDR25“

10

10
loss
part
comp

SCOPE

1 Scope. Thisappendixspecifiesthemethodto determfnehighfrequency
as measuredby equivalentseriesresistance.Ths appendixIs a mandatory
~;n~~especification.Theinformationcontainedhereinfs intendedfor

20. APPLICABLEDOCUMENTS

20.1 Otherpublications.The followingdocumentformsa partof the
specificationto he extentspecffiedherein.

ELECTRONICINDUSTRIESASSOCIATION

RS-483 - TestforEffectfveSeriesResistance.

(Applicatfnforcopfesshouldbe addressedto theElectronicIndustries
Association(EIA),1722EyeStreet,N.M.,Washington,DC 20006.

30. PROCEDURESFORTEST

30.1 Equivalentseriesresistance.Whenspecified,theequivalentser
resistanceshallbe measuredIn accordancewithEIARS-483.
40. TESTCRITERIA

40.1 Equivalentseriesresistance.Whenequivalentseriesresistance
in accordanceto 30.1, shallbe lessthanthelimitsshownon figures
at thespeciffedmeasurementfrequencyrange.

30
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4 and 5
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I 10
CAPAC

100 1000
TANCE (PF)

FIGURE4. Equivalentseriesresistance(BGcharacterfstfc).
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FIGURE5. Equivalentserfesresistance(8Pcharacteristic).
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APPENDIX6

PROCEDUREFORQUALIFICATIONINSPECTION

10. SCOPE

10.1 Thisappendixdetailstheprocedureforsubmissionof samples,with.
relateddata,forqual{ffcationinspectionof capacitorscoveredby this
specification.TheDrocedureforextendingqualificationof therequiredsamPle
t; othercapacitorscoveredby thisspecificationis alsooutlinedherein.

20. APPLICABLEDOCUMENTS.Thissectionis notapplicab’

30. SUBMISSION

e to thisappendx. .

30.1 Sample.

30.1.1 Single-stylesubmission.A sampleconsistingof 103sampleunitsof the
hi bestcapacitancevaluein each
Y

voltse rating,in eachratedtemperatureand
fvo tage-temperaturelimits,in eachstye forwhichqualificationis soughtshall

be submitted.

30.1.2 Combined-voltaqesubmission.A sampleconsistingof sampleunitsof the
highestcapacitancevaluefn eachvoltageratfng,fn eachratedtemperatureand
voltage-temperaturelimits,fn eachstyleforwhichqualificationis soughtshall
be submftted(seetableXV).

30.2 Testdata. Whenexaminationsand-testsareto be performedat Government
laboratory,priorto submission,allsampleunftsshallbe subjectedto allof the
examinationsandtestsindfcatedas nondestructivefn tableVIII. Eachsubmission
shallbe accompaniedby thetestdataobtainedfromtheseexaminationsandtests.
The performanceof thedestructivetestsby thecontractoron a duplicatesetof
sampleunftsis encouraged,althoughnotrequfred.Alltestdatashallbe
submittedfn duplicate.

30.3 Certificationof material.Whensubmittingsamplesforqualification,the
contractorshallsubmftcertiffcatfon,fn duplicate,thatthematerfalusedin his
componentsare in accordancewfththeapplicablespecificationrequirements.

30.4 Descriptionof ftem. Thecontractorshallsubmfta detafleddescription
of thecapacitorsbefngsubmittedforinspection,includfngbody,coatfng,
electrodematerfal,termfnalleads,etc.

40. EXTENTOF QUALIFICATION

40.1 Sfngle-stylesubmission.Capacitance-rangequalificationwillbe
restrictedto valuesequalto andlessthanthecapacitancevaluesubmitted.
Capacitance-tolerant.equalificationwillbe restrictedto tolerancesequalto and
wfderthanthetolerancesubmftted.Voltageratfngqualificationwfllbe
restrictedto thatsubmitted.Ratedtemperatureandvoltage-temperaturelimft
qualfffcatfonwillbe restrictedto thatsubmftted.

40.2 ‘Combfned-voltagesubmission.Capacitance-rangequalificationwfllbe
restrictedtovaluesequalto andTessthanthecapacitancevaluesubmftted.
Capacitance-tolerancequalificationwillbe restrictedto tolerancesequalto‘and
widerthanthetolerancesubmftted.Voltageratfngqualificationwillbe
restrictedtothosesubmftted. I
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TABLEXV. Combined-voltagesubmission.

I I I I
Style I Typedesignation~ Numberof units~/ ~ Ratedvoltage \I

I CDRO1 I BP181BJ-M I 85 I
I I BX332BK-M

100 I
43 2/

~ BX472AK-M
100

/ 43 ~/ / 50 /
I

I I I
I CDR02
I

[ BP271BJ-M I 85 I 100 I
I BX103BK-M 43 2/ 100

I ~ BX223AK-M / 43 ~/ / 50 /
I I I

i CDR03 i BP102BJ-M i i
I BX333BK-M

100 i
I H 2/ I 100 I

/ I BX683AK-M 43 7/ I 50 I

i COR04
I

i BP332BJ-M j /
I BX563BK-M

100 i
:: g/ 100 1

I BX184AK-M 43 ~1
/

50 I
I / / i

I CDR05 i BP562BJ-M ~
I BX154BK-M

i 100 i
:: 2/ I

/ I BX334AK-M
100 I

43 ~/ 50
I I / I /
i CDR06 i BP103BJ-M i 85 i 100 i
I I BX474AK-M I 85 I 50 I

~ CDR1landCDR12 ~ B-101A-M3/ i 85 i 50 i
I I1 II

I CDR13andCDR14

/
I
I ~!!ll!}’q 1}2’1 !! 1I

I CDR21andCDR22

!
I

ItiE}’ti i}”i !! i
I I I

I CDR23andCDR24 I B-lOIE--- 1

],/! }

85
I B-201D---

1 500 I
I

/
43

I B-471C---
300 I

I I B-621A---
43 ~j / 200 I
43 100 I

I ~ B-lo2A--- / 43 / 50
I

I
I I I

Seefootnotesat endof table.
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TA8LExv. Combined-voltagesubmission- Continued.

I I I I
1
I Style ~ Typedesignation\ Numberof unfts~/ ~ Ratedvoltage ~
I I
\ CDR25 I B-lOIE-S-

1 B-201D-s-
1 I B-471C-S-
1 I B-621B-S-
1 I B-lo2A-s-

}!f18}~,l? I

~ CDR26 I BP151J--- 1 43 2/ 4000,
I Bx471J--- 1 43 ~1 i 400.0
I I I I

I
I CDR27 I BP331J--- 1 43 2/ I 40,00 ‘1

I BX122J--- 43 ~1 ./ 4000 I
I i I
I I I
~ CDR28 I BP681J--- 1 43 2/ I 4000 - : I

I Bx222J--- I 43 ~/ I 4000 J
I

i I I I
I r

I BP122J--- 1. 43 2/ I > 4000 I
{ CDR29 I BX392J--- 1 43 ~1 4000

I I / I
I i
I CDR30 I BP222J--- 1 43 2/ I 4000

1 BX123H--- 1 43 ~/ ~ 3000 II I1 i-- I I
I (

j COR31 I BP471BF-M I 40

I }

I 100 I
I BP681AF-M I 40 I 50 I
I BX472BK-M I 40 ~1 I . 100 I

I I BX183AK-M 40 ‘ I 50
I / I I

I
I CDR32 I BP102BF-M I 401 100 I

1 BP222AF-M I 40 / 50 I
I i BX153BK-M I 40 :/ 1 100 I
I I BX393AK-M 40 50 I
I
I I / / r

I BP222BF-M I 40

I }

I 100 .1
~ CDR33 1 BP332AF-M I 40 I I

I BX273BK-M I 40 ~/ I 1% I
I BX104AK-M I 40 I 50 I

I
I I I I I
~ CDR34 I BP472BF-M 140

}

100 I
I BP103AF-M I 40 / I
I BX563BK-M I 40 ~/ I 1:: I

I
I I BX184AK-M 40 I 50

I
I I /

~/ Numberof samplesmaywarywithstyle(seetableVIII).
Thenumberof units

shownshallbe submittedforeachterminationfinish.
2/ TableVIII, groupV samplesmaybe split12-13or 13-12.
~/ Thetypedesignationwill fnclude either a.lette! p ‘r G ‘see 1“2”1~; ~otal,
~/ The number40 is derivedfromthequalificationinspectiontable:

minus6.(forfungustest)dividedby 2 and roundedoffto 40.
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CONCLUDINGMATERIAL

Custodians:
Army- ER
Navy- EC
AirForce- 85

Reviewactivities:
Army- MI
Navy- AS,OS
AirForce- 11, 99
DLA- ES

Useractivities:
Navy- MC,SH
Air Force- 19

Preparingactivity:
Army- ER

Agent:
OLA - ES

(Project5910-1609)
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