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MI LITAst’ SPECIFICATION

WACITORS, F12ED, UIG4 DIELECTRIC.
CENEIW SPECIFICATICC4 FOR

This speei~lcat ion is nmmved for use by al 1 Depart.
acnts and ARencies of the Dcpnrtner,t of Ilefen,e .

1. SCOFS

1.1 Sco . This specification covers the gcnernl rquirenents for mlded, dipped,
and pott_&&ka dielectric, fixed capacitors i“tmttfed pric.?rlly for use i“ Mgh-
stability, 10U-1OSS radio- frquency applications such as tuned circuits (see 6.1).
This Is a graded specjficnt ion covering rnngcs in tccpcrnturc coefficient. capacitance
tolerance, tcoperature, and vi brotion.

1.2 Clnssificacio”.

- :&: fi3%+%Y%%2,:

The type dc$igitntion shall ba in the foklouing form, and

3LLLJU- T ~Capacitance Tecperaturc ~

(1.2.1.1) (1.2.1.2] rating CIlncc tolcrmcc range grade
(1.2.1.3] (1.2.1.4) (1.2.1. s) (1.2.1.6) (1.2.1.7)

—
1.2.1.1 ~ The-style is identified by the two-letter SYCWI ‘W’ followed by

n two-digit .n@cr; the letters identify nica dielectric. fired capacitors, and the

I tier idontifim the shape and dinetulona of tho cspocitor.

1 .2.1.2 Char0cteri3tic. The characterist k is identified by a sin81e letter which
indicates the relative stability of the capacitor with teqernturc change, in accord-
ance WI ch toblo 1.

TASLS 1. Characteristic.

1’
The voltage mting 16 identified by a single Iatcer in

FSC S91O
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T.ABLE 11. Voltage ratin~

~ @.?A
A-----

I
100

B----- 2s0
c----- 300

~:::;::~
500
600

1,000

:G -----+ 1,200
H-----i 1,500

Symbol

.1 ----
K-----
[------
1, . ..-.

N-----
P-----

Q-----

V(21tag,
rating

volts dc-

2,000
2,500
3,000
4,000
S,ooo
6,000
8,OOO

R-----
s-----
T------
u-----
v-----
w-----
x-----

Voltage
rating

volts, dc

10,000
12.000
15;000
20,000
25,000
30,000
35,000

I 1.2.1,4 Capacitance. The nominal capacitance value expressed i“ picofarads (pF)
is identified by a three-digit number; the first two digits represent significant’
figures a“d the last digit specifies the “umber of zeros to follow,

1 .2.1.5 Capacitance tolerance. The capacit.a”ce tolerance is identified by a single

letter in accordance with table 111.

I TABLE 111. . Capacitance tolerance.

I Symbol Capacitance tolerance ‘
,

0 ------- t.s PF
F- ------ . ill I

[ G- - - - -- -

~

12$
J- ------ f St

: K- - - - - - -1 *1O*

1 .2.1.6 Temperature range. The temperature range is identified by a single letter
in accordance with table IV.

TABLE IV, Operating temperature range.

Symbo 1 I Operating !

1 temperature range ,

~N:::-::.~ -5s” to +70”C
-S5” to.+BS”C

; 0.....-:; -5s” to +12S”C
! P -------., -s5” tQ +Iso”c

1 ,2,1,.7 Vi brario” Rrade. The vibration grade is identified by a single digit in
accordance with table V.

TABLE V. Vibration grade.

Symbol / Vibration condition

l-- ..---; 10 to 55 }12
,< . . ..-. . . . 10 to 2,000 }1,

1
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:. APPLICABLE oOCIMNTS

:.1 2_he folloping docuncnts, of the issue in effect on date of invitation for bids
or rmue$t for ProPoml, fora 4 part of this spccificntion to she extent
specified herein: -

sPEcIFIcA71fNs

FELtESAL

FF-S.200 -
FF-S-21O -

MILITARY

MI L-C-39001 -

)IIL-C-39028 -
MI L-C-4S662 -

Setscrmm: Ilcxngon Socket mtd Spline Socket,
Setscrews; Squarchend md Slotted Ileodlcss.

Headless .

Capacitors, Fixed, Mico Dioloctric, Established Reliabil,fty.
Genernl Spccificotion For.

Capacitors, Packaging of.
Calibration System Rquireccnts.

(See Supplecmt 1 for list of osmciitted specification sheets. )

STAWASDS

wLITASY

IUL-S7O-1O5 - Sacpling PMCOdurca cd Tsblcs for Inspection by Attributes.
MIt.-S2D-2O2 - Test Ncthods for Electronic and Electrical Cmponent parts.

(Copies of specifications, standards, drnwinss, md publications required by
Stippliars in COfln.2Cti0n with specific procurmmt functions should be obtained from
the procuring activity or as directed by the contracting of ficer. ]

2.2 Other publications. no follming docu=cm form a port of this specification
to the extent specifld herein. Unicss oKhcxwise indicated, the issue in effect on
date of invitation for bids or request for pmpo$al shell apply.

NATIONAL SUREAU OF SIANOASOS

Handbook H28 - Screv-Thread Standards for Federal Services.

(Appl i cat ion for copies should bo oddres$ed to tbo Superint endem of 00cuu.mts,
Covemsent printing Office, Washington, O.C. 20402. )

s. SEQU1AEKNrs

3.1 Specification sheets. The individual iten rquircomts shall bu os specified
herein aml In nccordmce with the OPP1 Icablo specification sheets. In tba event of any
conf 1 i c t between rquirments of this specification and tho spcci f icnlion sheets, tbe
latter shall govern (see 6.2) .

3i2a,d:;t;o;. Capacitors furnished under Ibis specification shall be p’oducts
or listing on tho opplicoblc qualified products list at the ti=

set for opening o: bids (see 4.4 and 6.3) .

3.3 X3terial The naterinl shall be m spccificd herein. Howover, when n definite
naterial-pccificd. n ca:crlnl shall bc used .hicb will enable :hc capacitors
to met the performance rquirccents of this SPOCI ficnt ion. Acceptance or npprovol of
my constituent mtcriol shnl 1 not be conat rued as a gwtrmty Of the accepcnnce of tho
finished product.
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3.3.1 Insulating, imprcgnnti.g , and >L..I1iIIS c.mpo.,,ds: 1ns.laring , imprcg),ati .*,
snd sealing compounds, including Varnish.s, ,,3xss, ond the like. ..hall be suitable for
each particular application, Compounds shall prese.rvc the electrical characreriscics
of the insulation co tihich applied, The compoII”d, either in t]). state of its original

aPPll Cati On or as a result of cracking or :Igi”9, shol 1 h:~v,? no advcrs. c effect on the
performance of the capacitor. The compound s!~al 1 ..1 lc:, k from LhQ czpdci [c= whtm it
is ❑ounted in Gny position under the condicio.ns specific.d hc.rt.~n.

3.3.2 P1. ti”g, Al 1 .xposed mctnl surf:,.c-:: OIIICT 11,>. a I,mninum shall be suitobly
plated or hot-tin-dipped to provide protcctiou for the Las. met:,l agflinst corrosion,
except that brass imerts molded into place may remain u.plart-d. Cadmium shall not bc
used for plating.

3.3.3 Iron and steel. The usc of ferrous nutc. ial for current-carrying parts will
not be permitted except for capacitors with virt?-leocl terminals, where amealed copper-
clad steel wire (S0 percent minimum conducri, i c)’) may bc substituted as termiml leads.

3.3.4 Wood, Ifood, suitably tre:, ted, may be used for wedges and spdcers

3.4 Design and construction. Capacitors shall be’ of r],. design, construccio”, ,q”d
physical dimensions specified (see 3. 1]

3.4.1 ~ Capacitors shall be effectively sealed against the entry of moisture,
and the elements shall be mounted so as ro prevent i“juricms movcmmc in the capacitor
cases, The capacitor elements shal 1 be completely .mcloscd by the c3ses exccpr tthere
terminals or leads project.

3.4.2 Terminal leads. Leads shrill be made of a solid comluctor of the length a“d
diameter specified (see 3.1] and shall be coated with solder hsving a tin co”te”t of
40 to 75 percent, and shall meet the solderability rq. irernent~ of 3.14.

3.4.3 Threaded parts. All threaded pbrts shall be i“ accordance with Handbook H28,

3 ,4.3.1 Locking of screw-thread assemblies. All screw-thread assemblies shzll be
rendered resistant to Iooseni”g under vi braticm. When practicable, split-type lock -
washers of bronze or corrosion-resistant steel ~hal 1 b. provided under all n“rs. Where
a screw mates with a plastic pa~t, a threaded mec.1 insert shall be molded therein.

3.4 .3.2 ~ Screws shall be i“ accord. ”ce with FF. S.200 or FF. S. ZIO, as
applicable, Screws smaller thm size 4 shall not be USCJ except with specific approval
of the bureau or agency conccrmd.

3.4.4 Connections 1“ m case shell elcctr.ical connccr ions depend upon wires, lugs,
terminals, and the like, clamped betwcc,, a met:, ] lie member ad :in insult ing moterial
Such connect ions shall bc soldered OT shsl 1 be clmnpml bctwccn meta I members, preferably,
such as an assembly of two nuts, two wishers, a“d u nuchi”c screw. 1 f such a“ assembly
is not used, and the mai”temnce of a right connc-cti<m Jcpcnds “PO” the resistance of
a“y i“sulati”g material to compressive stress or shear, such conrIcctio”s ~hal] be
securely soldered. This restriction dots not apply shcrc space und mechanical limita-
tions preclude such design; however, in such c:iscs, the connection hctween the lead or
terminal und the capaciror cleccrodc shul 1 b? .lc. signcJ so as to provide secure and
permanent contact with rhc electrode.

3,S Dielectric withstanding voltage,

3.S.1 Molded and dip ped capacitors. h%c” tested “S specified in J.6 ,2. 1, capacitors
shall withstand the direct current (de) potenl ial spccifictl wi thou: daru, ge, zrcing, or
breakdown.

4
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3,3.3 Case insulation (C$14S throup.h CM73 onlY1. N?tcn tested as specified in 4.6.2.3,
capa:i tors shnl J b’] thstmd tho dc pomntlnJ speci fled witkwt dnmge, arcing, or break-
down.

5.6 Barometric pressure. When tested m Spccjfied in 4.6.3, Cnpacitor$ sbn JJ with.
stand the pacntiol specified [SCC 3.1) without dnmge, nrcins, or breakdown.

3.7 insulation resistance. UnJoss othetii>e specified (see 3.1). when capacitors
ore cesccd as specified In 4.6.4, cho Insulation rcsiscnncc shall be not less thnn the

OPPl icab Je r@UirCU.Xtt spcCificd In tnbIe VI (see figure 1).

TABLE VJ . ln$uJat ion resistance.

Cmuci tmcc va Juo I J4inimn insulation msista”ce

i-

At 25°C

O to J0,000 picofnrads 100,000 Imgohms
t0,000 plcofnrads ond greater J,000 rtegohs-micmfarnds ~

At 8s”C

O to 5,000 plcofarads Is,ooo wgotw
S,000 picoforads and grcntar 7S cegohn-nicrofc. rads

At 12S.”C

O to 3,300 picofnrads Jo.000 cegohns
3,300 picofomds and greater 33 negotm.aicmfornds

At 150”C

O to 1, S00 p{cofnrnds S, 000 ❑egohm
J ,500 picofomds and greater 7. S megohm-aicmfarads

~ Product obtoined by multiplying the cnpacitnnce in micru-
forods by the insulation resistance In IUC20JI!US.

3.8 Oissipntion factor.

3.8.1 Molded md dipped capacitors. Wlcn rxmured os specified in 4.6. S, the
dissipation factor shall mt exceed the applicable vaJue shmm on tnbJe VII ($ee 6.1 .?).

3.8.2 Potted md CUSC CPOXY comcitors. When censured as specified in 4 .6. S.
dissipation $hal 1 not exce cd 0.35 percent for units having maimI cw.xltonco vaJues
Of 1 to J ,000 pf nnd O. 15 pC?COnt fOT mits hOVi IIg CIIPCitOnCO V01UC3 VCUt Cr thea
J,000 PP.

3.9 Capncitnncc. When caasured os SPCCI ficd In 4.6.6. the capacitance sha JJ be
within die totercme shown in tho c~e dcalgnatic.n (see 3. J).

3.Jo Current rating (w tted and cam ePOXY capacitors cmIy) . Ir%en tested as speci-
fied in 4.6.7. the Iecperature of my part of the exccrml WrfSCO of the capacitor body .
sha J i not rise nbovc the mbicnt tccpcrnturo by mm than ls”C for the potted styles and -
not mre than 40”C for the cast epoxy sty Jc$.

●
I

5.11 !Pibrocion. k?tcn copaCitOra are lc$tcd as specified jn 4.6.8, thera shaJ1 be no
cechanicnl damgc, intemittmt contacts, nor open- or short-circuiting.

s
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3.12 Themal shock and iumersion cycling. When tested as specified in 4.6.9,
capacitors shall ❑eet the foll~ing requirements:

Dielectric withstanding voltage - - - -
Insulation resistance - - - - - - - - -

Dissipation faccor - - - . - - - . - -

Capacitance change from the initial
value obtained when ❑easured us
specified in 4 .6.6 - - - - - - - - -

As specified in 3.5.
At least 30 percent of initial require-
trrmt for molded and dipped capacitors;
3,000 megohms for molded-case potted
capacitors; 4,000 ❑egohms, minimun,
for cera<lc-case potted capacitors.
Not greater than 150 percent of initial
requirement.

Shall not exceed the value specified
(see 3,1).

3.13 Shock (specified pulse) Wlen capacitors are tested as specified in 4.6.10,
there shall be no visible mechanical damage, intermittent contacts of 0.5 millisecond
(m%) or greater duration, nor open- or short-circuiting.

3.14 Solderability [wire- lead capacitors 0“1 y] When capacitors are tested as
specified in 4.6.11, t-he dipped surface of the capacitor lead to be inspected shall be
limited to a one-inch area extending outward from .050 inch of the capacitor body for
molded units and from the epoxy coating or from the bottom of tbe crimp, as applicable,
for dipped units. Of this area, at least 95 percent shall be covered with a new smooth,
solder coring. The remaining 5 percent of the surface to be inspected shall show only
small pinholes or voids; these shall not be concentrated in one area. Bare base ❑etal
and areas where the solder dip failed to cover the original coating are indications of
poor solderabi Iity, and shall be cause for fai lure when their total area exceeds 5 per-
cent of the surface to b: inspected. In case of dispute, the percent coverage with
pinholes or voids, shall be determined by actual measurements of these areas, as
compared to tbe total area.

3.1s Terminal strength [wire-lead capacitors only) When capacitors are tested as
specified in 4.6.12, no part of the terminais shal 1 loose” or r“pt”.e and “O other
damage shal 1 result. For dipped capacitors, minor chipping of the resinous coating of
the meniscus only, wi 11 nor be considered n failure, provided that the sample unit
passes al 1 subsequent environmental tests.

3.16 Moisture resisr.nce. When tested as specified in 4.6.13, capacitors shall meet
the fol lowing requirements:

Dielectric withstanding voltage - - - -
I“s”latio” resistance - - - - - - - - -

Dissipation factor - - - - - - - -

Capacitance change from i“icial
value obtained when ❑easured
as specified in 4.6.6 - - - - - - -

As specified i“ 3.5.
At least 30 percent of initial require-
ment
Not greater than 150 pert.mt of initial
rcqui r.sme”t.

Shal 1 not exceed the Value specified
(see 3.1).

3.17 Temperature coefficient and capacit.mce drift. Wlen measured as specified in
4,6,14, the temperature coefficient and capacitance drift shall be within the limits
specified in table 1 for each characteristic.

3.18 Lw. -tcrperat”re storage a“d life. When tested as specified in 4.6.15 and
4.6.1S, I,=pxcitors shall meet tbe following requirements:

visual cxnminal ion . . - . . . . . . So mechanical damage, and marking shal 1
remain Jegib]c.

Diclt.ctric wi:hs:andi”g. voltage - - . - AS specified in 3.5.
Dissipation factor - - - - - - Not greater than 150 pcrc.mt of initial

requirement.

B
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Lnaulatlon resistance - - - - - - - - - Shnl 1 met initial r.quirenent.

Cnpacitanco change fnm initial
value obtni ncd when ccmurcd
as specified in 4.6.6 - - - - - - - - Shrill not exceed the value specified

(See 3.1).

3. 18.1 Perforc+mce check. when tinted M specified In 4.6.1 S. 2.1. capacitors shall

ccet the fo] lowing rquircnents:

Vi,unl exanimtion - - - - - - - - -

Dielectric withstanding voltage - - .
t)issipntion factor - - - - - . - - -

Insulntlon resistance - - - - - - - -
Capacitance chmgc frm initinl

value obtoincd when ccasurcd
as spccificd in 4 .6.6 - - - - - - -

NO cochanlcnl dnruge and narking shall
remain leglble.
As spocificd in 3.S.
Not grentcr than 150 percent of initial
rquircncnt.
Shall ceet initiol rquire=nt.

Shrill “not excccd the value spec!ficd
(sea 3.1).

3.18.2 Concinuntion test. Mtcn tested as specified in 4.6.15.2.2, capacitors shall
met the rq~od in 3.18.

3.19 MrkinR. Capacitors shal 1 bo mrked in accordnnca with one of tbe ct!chods
specified in 3.19.1 and 3.19.2. me =rking mochods ma Bivcn in tho order preferred.
Other mrkings which in any way interfere with. obscuro, or confuse those spcclflcd
herein, are pmhibitcd. Erich cnpcitor shnl 1 be legibly mrkcd with scear-resistnnt
ink chat will withstand the mviromcnml tests spccificd herein. The carting shrill
remin legible after all tests.

3.19.1 Full mrkinR. l’ha capacitors shnl 1 be =rkcd with the typo designation.
mnufncturerts u or sycbol. working voltago, and whore applicable (see 3. 1], the
current mting at 1 mgahcrtz (kOia) . There shn 11 bo no space botwecn tbe SYE60 Is which
coqrise the type designation.

3. 19.2 Part!nl mar.inn. Nltcn quo or existing rnlds do mt pcrnit the carting
specified in 3.19.1, the type designation, nnnufocturcr”s twine or sycbc.1, and where
a~lienble (see 3.}), the current rnting ot \ kdix, shnl I bo nmked on the capacitor.
If lack of space rquIres it. the type des18mtion mY appcnr On two lines. in this
event, the typo designation shall be divided 0$ shown in the foI lowing exncplc:

CM13CD
o1ODN3

An obbrevinted type designation mrhing wi 11 bo pcrnittcd for styles CM04 mid CMOS
0$ foltws:

CM4ED
101.10

3.19.3 Eslablishcd rcl IsbIlity (ER) nari i ni. An ER part mnufoctured in accord-
ance with UIL-C-39001 my be earkcd and furnished M 0 nOn-ER part to this spcci fica-
tion. if produced on the mm nssccbly line or Iincs, and provided it is subjected to
and ceets all tho inspection rcquirc=cnt$ of the ER part. This is applicable only to
group 1 of 4.5.1.1.

Cs acicors sha I I be Ptwccsscd in such a mmncr m to be uniform
‘“m =%%= pin quality m s all be free froa pits. corrosion. cracks, rough cdgos, ond other

defects that will affect life, serviccabili:y. or appcaranco.

3.20.1 Rivoti”R. Rivets shall be ti~ht nnd shall bo sotisfr.cmrily headed.

3.2o.2 Soldering. Vberc soldering is employed, all tmccs of corrosive flux shall

be recuvcd.

9
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4. QuALIIY ASSUSANCE PROVIS1ONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, the supplier is responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the contract or
order, the SUPPI ier may use his own or any other facilities suitable for the per-
formance of tbe inspection requirements specified herein, unless disapproved by the
Governmmt. The Government reserves the right to perform any of the inspections set
forth i“ the specification where such inspections are deemed mxessary to assure
supplies and services conform to prescribed requirements.

4 .1.1 Test equipment and inspecti.m facilities. Test a“d measuring equipment a“d
inspection facilities of sufficient accuracy, quality, and quantity to permit perform-
ance of the required inspection shall be established and maintained by the supplier.
The. establishment and maintenance of a calibration system to control the accuracy of
the ❑easuring and test equipment shall be in accordance with MIL-C-45662.

4.2 Classification of inspections. The impactions specified herein are classified
as follows :

(a) Qualification inspection (5ee 4.4)
(b) Quality conformance inspection (see 4 .5)

4.3 Impection conditions. Unless otherwise specified herein, all inspections shall
be performed in accordance with the test conditions specified in “GENERAL RsQuIREldE~S”
of MI L- STD.202

4,4 Qualification inspection. Qualification inspection shall b. performed at a
laboratory acceptable to the Government (see 6.3)

4.4.1 = The number of specimens comprising a sample of capacitors to be
submitted for qualification inspection shall be as specified in the appendix to this
specification. The sample shall be taken from a production rtm and shall be produced
with equipment and procedures normal ly used in production.

4 .4.2 Inspection routine.

4 .4.2.1 Single-type submission. The specimens (see 20. 1.1) shall be subjected to
the examinations and tests specified in table VII 1, in the order shown. All specimens
shall be subjected to the examinations and tests of group 1. The specimens shall then
be divided into the remaining groups as shown in table VI 11, and subjected to the tests
for their particular group.

4 .4,2,2 Single-style submission. The specimens (see 20.1 .2) shall be subjected to
the electrical tests of group 1 and the temperature-coefficient and capacitance-drift
test of table VIII only. Only one dcfectivc shall be allowed.

4 .4,3 Defective. De fcctives in excess of those allowed in table VIII and 4 .4.2.2
shall be cause for refusal ro grant qu31ific~ti0n.

4,s Qmlity con forudnce inspect i.m.

4.5.1 Inspection of product for delivery.
! consist of groups A, B, and C inspection.

I

I

Inspection of product for delivery shall
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Ex.mimtion or test

Q(&!kQ
fisual md mchmtical

cxnnimtion - - - - -

)ielectric uith-
stmding voltage - -

Iamtric pressure - -
[nsulation resistance -
)issipntion factor - -
:apacitnncc - - - - - -
:urrent rating (potted

and cast epoxy
cnpocitors onty) - -

Grtltlp 11
/ibration - - - - - - -
merml shock md

i=rsion cycting - -

-%’sShock (SDCCi
pulsa --------

Soldembil!ty (wirO-
Iead cnpaci tor$
only) --------

remina 1 s crcngth
(wire-lead
copaci tors only)- - -

Wisture resistance - -

Grouv IV
Tcpera cure coeff I C{ em

cd copac i tance
drifc --------

Lm-tcnpeTntuIc
stornge nnd life -

TAELE Vlll .

kqui?ancnt
paragraph

it, 3.3 co
1.4.4 incl
1.19 to
1.20.2 {net

1.5
1.6
).7
1.8
1.9

1.10

}.11

!.tz

J.J3

3.14

3.1s
3.16

3.17

3.18

utlificatlon inspection.

#.6. t

8.6.2
4.6.3
4.6.4
4.6. S
4.6.6

4.6.7.1

4.6.8

4.6.9.1
to

4.6.9.1.3
incl

4.6.10

4.6.11

4.6.12
4.6.13

4.6.14.1
to

4.6.14.1.
incl

4.6.15 nr
,4.6. 1S.1

Nticr of defectivcs allcwd

&xl?
Cntiol

group I

~1

1 Out
\of 43

}

9

1 out
of 12

I1outof 12

!_

~1

1 out
of M

.

mr-
ntion
roups
and C

o out
of 19

1 out
of 19

0 out
of 19

1 out
of 6

0 Out
of 6

;)1 out
of 6

tmltfiJ Qunlif

cntion cat{
group O group

*

o out J Ou

} of 12 +of8

! #

) :

1 out
of 3 lW

of 1

} :’

0 out J oul
of 3 of 2

NyOout 1C4J
of 6 of 4

one addittoml spacincn is included tn each simple of 19 and 43 specicens to pcrnit
substitution for the nllmab10 defective in KwP I.

Only 12 speciccns nra to bo subjected to the Cccpcroturc-cocf ficicnt and capacitance-
drift test, 6 of which shrill bc of the Ion Cowcitanco ample units when single

style qualification is sought.

Only three spocimns arc to be subjcctcd to the lw-tccpcraturo-s tomgc md life test
with one dcfoctiw OIIWCIS.

11
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I

I

4.5.1.1 Inspection lot An inspection lot, as far as practicable, shall be as
specified in MIL- STO-1O5, and shall consist of c~pacitOrs in One Or ❑Ore stYles. The
sample selected from the lot shall be representative of the styles in the lot. StYles
may be grouped as follows:

W Z&?

1 -------- CM04, CMOS, CM06, CM07 , CMOL3, CW39 , CM1O, CM1l >
CM12, md CM13

2- ------- CM15, CM20, CM30. and CM35
3- ------- CM45, CM50, CMSS, a“d CM60.
4 -------- CM65, CM66, CM68, CM70, CM71 , md CM73
s-- ------ CM75, CM80, CM85, CM90, and CM9S.
6--- - - - - - CM76, CM78, CM81, CM.S3, CM86, CM8LT, CM91. and CM93.

4 .5.2 Rejected lots. If an inspection lot is rejected, the supplier may withdraw
the lot, rework it to correct the defects, or screen out defective, as applicable, and
reinspect. Such lots shall be kept separate from new lots and shall be cl@arl Y identi-
fied as reinspected lots. Rejected lots shall be inspected, using tightened inspection.

4.s.3 Group A. inspection. Group A inspection shal 1 consisc of the examinations and
tests specified in table IX, in the order shown.

TABLE 1X. CLoup .4 inspection.

AQL (percent
Examination or test Requirement Method defective

paragraph paragraph Major Minor

Visual and mechanical examination: .-. 4 .6.1
Material ------------ -- 3.1, 3.3 to ---

3.3.4 incl
Body dimensions - - - - - - - - - - 3.4 .-.

Oesign and construction (other than

] 1

dimensions] ---------- - 3.4 tQ 3.4.4 ..-

~ ~

1.0
}

4.0
incl

Marking~/ - - - - - - - - - - - - - 3.19 to 3. 19.3 ---
incl

Workmmship - - - - - - - - - - - - 3.20 to ---

3.20.2 incl )
Dielectric withsta”di”g voltage - - - 3.s 4 .6.2

Insulation resistance (at room
ambient temperate) - - - - - - - - 3.7 4 .6,4.1

Dissipation factor - - - - - - - - - - 3.8 4.6. S

.1 \

1.0 .-.

Capacitance . . . . . . . . . . . . . 3.9 4 .6.6
Current rating (potted and cast

epoxy capacitors only) - - - - - - 3.10 4 .6.7.2 j

AI Marking defects are based on visual examination only. Any subsequent electrical
defects shall “or be used .s a basis for determining marking defects.

4 .5,3.1 sampling plan. Statistical &pling and inspection shall bc in accordance

with M! L-STD-105 for geneml inspection levels. The acceptable qualiry level (AQL)
shall be as soecified in table 1X. Major and minor defects shall be as clcfined in
MIL-STD- 105.

4 .5.4 Group B i“specrio”. Grmp B inspection shall consist of the tests specified
in table X, in the order shown. Shipment of capacitor 10CS shall not bc accomplished
until representative samples of the lot have successfully completed the group B tests.

12
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TAMS X. CrOuP B inspection.

- ‘J

●

).,
●).

I
Test I

Rcquirenent
I ..-?!-.

Me
. .

pnrwrapn Pi3rograpn

Snmmtric prcssuro - - - - - - - - - - - - 3.6 4.6.3
Insulation resistance (at high ncbient

teqterature) -------- ------ 3.7 4.6.4.2
?capcrnturc coefficient ad cnpacitonce

drift ------------- ----- 3.17 4.6.14.2 to

LOw-tespemturo storngo ond life
4.6.14 .2.2 incl

(perfo?=mce check) - - - - - - - - - - . 3.18.1 4.6.15.2.1

4. S.4.1 Sarpling p Inn.

4.5.4 .1.1 All styles (cxcem cast epoxy case units, “see 3.t) . Tbo mmpling plan
shal 1 be in occordnnce with MI L-~-10S for special Inspection levels. Unless other-
wise specified horojn, norm] Inspection Iovel$ shrill bo used at the start of the
contract. Tho AQL shall be 2.S [porccnt defect ivo) and the inspection lovct shall be
s-4 .

4.5.4 .1.2 Cast CPmY case units. The nucber of saqtlc$ to bo tested shall be equnl
to the Iot size up to 8 wmple units. Thereafter. rcgnrdluss of lot size, the snqlo
sixe need not excmd 8 units nor exceed 8 units per mnth. If the lot quontity for n
given mnth dots not exceed 200 units, data f- the previous mnth will bo used for n
uxinm usage of three mnths.

4. S.4.2 Disposition of mcp ie units. Smpio units which hnve been subjected to
group B inspection $hol 1 not be dalivcred on cho contract or order.

4.5. s crc41P C inspcccion. G- C ln~POCtiOn shnl 1 consist of thO tests ~pacifid
in table XI, in the order shown. Sncple units shall be taken at mndon fnm capacitors
currently in production. The ntmber of sncple units to be inspcctcd shell be as speci-
fied in tabtc XI. Sepmnte sqles of the size required by table XI shrill be used for
each snapl ing period ond mch subgroup i istt!d. Oefcctives in oxces$ of those al lowed
in table Xl sbnll constitute failure.

4.5. s.1 Snwlin.q p 10”.

4.5.5 .1.1 once ovary 2 mnths. Once eve~ 2 combs, smple units of the sum style
(see 4.S.1) ad tecpcraturo mnge shnl 1 be selected and subjected to tho applicable
tests specified in table XI . Ifhcn each sacplc is solecmd, tho Covctint shrill
roviau all selections =da within iho prcccding 2 years in order to ns$ure that all
styles have been drew” into the testing prosrm.

4.5. S.1.2 Eve v 4 m“ths. Every 4 cmths, smplo units of tho mm style shall be
se Iectcd md subjcctcd to tho opplicablc test spccificd in tnble XI.

4.5. s.1.3 Every 6 mnths. Every 6 mnths, cost epoxy case units shall be selected
and subjected co the applimbte ccscs spccificd i“ cable XI .

4.5. S.2 Disposition of sacple units. Sa~le units which hnve been subjected to
group C inspection shc.1 1 not bo de) ivcred on the contract or order.

‘o
)
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TABLE X1. Group C inspection.

Test 2_f

Subgroup I
Vibration - - - -
I%ermal shock

and immersion
cycling - - - -

Sub KrouP II
Shock (sDecified

pulsei 1 - - - -
Solderability

[wire -1 end
capacitors
Only J-----

Terminal strength
(wire-lead
capacitors
only) -----

Moist ure
resistance - - -

Subsroup 111
Low-temperature

storage and I if{
(continuation
test] ~1 - - - -

Require-
mul t

aragraph

3,11

3.12

3.13

3.14

3,15

3.16

3,18.2

IMethod
paragraph

4.6.8

4 .6.9.2

8.6.10

4.6.11

$,6.12

4.6.13

4.6.15 .2.,

,All units except

sample
units
to be

inspected

}

12

112

-Ex?Ei
4 mnths

18

use kits

tier of

efective:
ml lowed

}

1

1

1

1

:ast epoxy case units

lumber of
sample
units
to be

.nspect ed

‘mber of
efectives
allowed

E=
; manths

}

2

2

4

Al Styles CM6S and CM70 shall be subjected to the vibration and thermal shock and
immersion cycling tests only. Four s8mples are to be tested with “o defective
allowed.

ZI Sample units tO be tested shall be selected frOm 5ample units which have been sub-
jected to the 2S0-hour performance-check test (see table X)

4.s.5.3 Noncompliance. If a sample fails to pass group C inspection, the supplier
shall take corrective action On the =terials Or processes, Or both, as warranted. and
on all ,Units of product whi~h can be corrected and which were mmufactured under
essentially the .ame cOndl~l OnS, with =sentiallY the same ~Eerials, PrOcesses, etc. .
end which are considered subject to the same failure. Acceptance of the product shall
be discontinued until corrective action, acceptable to the Government, has been taken.
After the corrective action has been taken, group C inspection shall be repeated on
additional sample u.ics (all inspecci Ons, Or the i.sPecti On whi.h the ori Kinal sa@e
failed, at the option of the Govcrnmenc) Croups A and B inspections may be rein-
stituted; howeve., final acceptance shall be withheld unti 1 the group C reinspection
has shown that the corrective action was successful In the event of failwe after
reinspection, information concerning the
be furnished to the contracting officer.

failure and the corrective action taken shall

14
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4.S.6 Retention of q~IifiCOCiOn. To retain qualification, the manufacturer shall
form rd at 6-mnth httcrvats, to the qual Ifying nctivity, s s-w of the results of

wow A 11~ B te$ts. i~icntiw os a ❑ini- tJIO n~cr of lots which PSSS~ and the
number which failed, and n stu=ary of the results of group C tests. including the
mchar nod type of aoy part fni lure. l’hc mamy shal I include those tests perfo-
&ring that 6-eonth period. If the SKUSOIY of the test results iodicatcs nonconformttce
with specification requirentmts, action shnlt be tokm to rccove the fai I ing product
froa che quslificd products list. Fai luro to subeit the SIE=OIY shrill result in loss
of qualificatim for thot product. In addition to the poriOdlc submission of inspection
data, the supplier shail Ic’acdiatclr notify the qunlitiing activity nt my tice during
the 6-mnth period tltnt the inspection dstn indicates fni lure of the qualified product
co met the raquirt!ccnts of the specification. If no capacitors are tested during the
6-mnth pcriad, the mnufacturor nay ba Sivcn m additiono i 6-mnth period, by the
qtilifying activity, co suppty dnta before hcing raoved fma the wnlificd products
list. lkwover, s negative report shrill be fquirod uc the 6-mnth Interval.

4.5.7 lmpcction of prczurntion for delivo W. Sqle packages and packs and the
inspection of the preservation and pockagin8, pocking, md carking for shipment and
storage sho I I be in accordance With tbc rqui rcccnts of UI L-C- SP028.

4.6 2bthods of @Mnimtion md test.

4.6.1 Visual md rnchmicol cxoninntion. CopOcitOrs s6011 be emzained to varify
zhnt the catarisls, design, cotutmction. p~ysicni dicmviont, mrking, mtd workmanship
are in accordance with the applicable rquirccents (see 3.1, S.3 to 3.4.4 inclusive,
and 3.19 to 3.20.2 inclusive].

4.6.2 Oielectrie withsttmding Voitago.

4.6.2.1 Noldcd 0116 diprmd Capacitors (3CR 3.5.1). Cc@ncitors shall be tested in
accordance WI th mthod 301 of MIL-S3D-202. The followiw details shrill apply:

(n) Magnitude and mturo of test volt.go - 200 percent of tbe dc working
VO}tase (s00 3.1) .

(b) Duration of OPPI Ication of test voltage - Not less ttmn 1 second nor
core tbnn S mconds. The duration of the test ahal 1 begin when 9S
percent of the test potential is rcachcd.

(c) Points of nppIicOtiOn of test voltogo - Botwecn wuimls.
(d) Liniting value of surge currem - ShOll not exceed S nilliaepcrcs (cA).
(e) Exminotions after Ccst - Capacitors sha 11 be cxnnined for evidcnco of

dnmgo, arcing, and brmkdmm.

4.6.2.2 Fottcd capacitors (see 3.5.2). COpOCItOTS shall be tested in accordance
with mthod 201 of 2tIL-5f0-202. The followim details shall apply:

(.) Nagnitufe and mture of t.st voltage - An .C sin.-mv. pmcntial
having a root ccm squaro (rm) volue qunl to the peak mrking
voitago et D frequency of 100 Hz or Ic$s (see S. 1).

(b) Duration of npplic.tion of test veltogo . The full potential shall be
applied for not lCSS thm S seconds, starting uc no core than one.
fourth the test voluc md then being raised concimumsly, or in
steps not grcntcr than 10 percent of ful I ccsc value, to full test
value,

(c) Points of npplicncion of tc5t voltage - Between tcrninnls.
(d) Ex.minntions .fter test - CawcitOrs shal 1 be exmimd for evidcme

of dmnge, arcing, and hrcnkdmn.

4 .6.2.3 Cnse insulation for styles CN4S throuuh CN7S only (aec 3. S.3). Capacitors
shall be tested in accordance .ith c.cthod SOI of uIL-S70-202. The following details
Sha! 1 apply:

(.) kLtgnimuto and mumo of test voltage - 200 percent of the de working
voltnge, or a potential whose peak is cqunl to 200 percenr of the
peak working voltnga, m applicable (see 3.1) .

Downloaded from https://www.everyspec.com
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4.6,
method

(b) Duration of application of test voltage - Not IeSS than 1 second no=
more than 5 seconds.

(c) Points of application of test voltage - Between the terminals connec-
ted together a“d a metal electrode touching the face or faces of the
enclosure which the design indicates as a logical mounting surface.

(d) Examinations after test - Capacitors shall be examined for evidence of
damage, arcing, a“d breakdown.

,3 Barometric pressure (see 3.6] .
105 of MIL-STD.202. The following

Capacitors shall- be tested i“ accordance
details and exceptions shall apply:

with

4.6.4

4.6.4.1
method 302

(a) Method of ❑ounting - Not applicable,
(b) Test co”dicion - Reduced pressure as specified (see 3. 1).
(c) Tests during subjection to reduced pressure - A test potential as

specified (see 3. 1) shall be applied between the terminals for not
1ess than 1 second “or more than S seconds.

[d) Examinations after test - Capacitors shall be examined for evidence of
damage, arcing, and breakdown.

[nsulation resistance (see 3.7)

At room ambient t emperatura. Capacitors s,hal I be tested i“ accordance with
of MIL-STO-202. The following details shall apply:

[a) Test-condition letter - A.
(b) Points of ❑easurement - From termi”a 1 to te.rmirial. (Condensed udsture

may be removed by a blast of air. ]

4.6.4.2
cable hieh

At high ambient temperature. Capacitors shall be subjected to the appli -
ambie”t temperature (see 3.1 a“d table IV] for a period of time sufficient

to reach thermal stability and shall then be measured as specified in 4.6.4.1.

4 .6.5 Dissipation factor [see 3.8] ; Oissipatio” factor shall be measure.j at a
frequency of 1 hflz +1,000 Hz when the nominal capacitance is 1,000 pF or less, and
1 klfz :1OO HZ when the nominal capacitance is greater than 1,000 PF,.. M6nimrernent
accuracy shall be within i2 percent of the dial. reading or i .0005 dissipation factor,
whichever is greater. Frequency accuracy shall ba k] percent.

4 .6.6 Capacitance (see 3.9) . Capacitance sha 11 be measured in accordance with
method 30s of MIL.sTD-20z at a frequency of 1 MHz *1O percent when the capacitance is
1,000 pF or less, and at a frequency of 1 kWz when the capacitance is greater than
1,000 pF. Capacitance measurements shall be made at 25°C and need not be mere
accurate than i[fl, 2 percent +0 .S pF) .

4 .6.7 Current rating (P ottcd a“d case epoxy capacitors only) (see 3.10).

4 .6.7.1 Fot qualificatia” i“spectio”, With the capacitor supported so as to have
free air on all sides, the rated current at one of the specified frequencies (see 3.1]
shall be passed through the capacitor. Naximum case temperature shall be deternd”ed
by the use of an alcohol thermometer. The ambient temperature shall not exceed 30”C

and shall be held within 2°C during the test, The test shall be continued until
thermal stabi lity has been reached.

4 .6..7.2 For quality conformance inspection. An abbreviated test may be made by a
method satisfactory to the manufacturer a“d the Govmmr,e”t. This may comsist of the

application Of external heat in order to attain thermal stability at the rated current
❑ore quickly. At the discretion of the Government, several sample “nits may be tested
periodically in accordance with the test specified i“ .1.6.7.1, to verify the equiva-
lence of the two tests.

4 .6.8 Vibration [see 3.11).

16
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J. I.. S. I Low frequency (Rmdo 1). Copncitors shnl I be testrd in accordance with

❑eth...l :01 of MI L-SfO-202. The following details shzll apply:

(0)
(b)
(c)
(d)

(c)

Tests and ccasurccmts prior co vihrar ion - S01 q,ol icable.
Method of counting - Rigidly counted by norm] muming cema.
Duration of vibration - 4-1/2 hours (9o ❑inutes in cncb direction) .
2kCaSUTC=nts during vibrat ion - Wring the lmt CYCIC in each direc-

tion, m electrical censurccent ahsl 1 bc mdc to deter.sine intcr-
❑tttent contacts of 0.S m or greater duration, or open- or short-
circuiting.

Examinations nftcr test - CrIp.Yci Sors shall bo visually .mauined for
cvldcnce of rxchnnicnl dnmge.

4 .6.8.2 HiRh frequency [R rnde 3). Ct7pCit0rs shal 1 be tested in mcorda”ce with
mthod 204 O_f Ml L-SfO - 202. TIM following detni 1s and exceptions shall apply:

(.)

(b)

(c)

(d)

Mounting - Capacitors shall be rigidly counted by the body to a
vi brntlon. tmt apprmntus.

Test-condition letter - 0 (20G).
Mcasureccnts during vibration - Ouring the last cycle In each dircc-

t ion, on clcctricnl Ccmurccent ahal 1 be mdc to dvtcml”c inter-
❑ittent contacts of 0.S m or grcntcr duration, or opon - or short-
circuiting.

Exminntion nftcr test - Cnjwci tors shal 1 be visual Iy exani”ed for
. . . .–—. –– . . .

ov]acnco 0s mxn.nxcat amage.

4.6.9 Therul shock and ic=erslon CYC1 ing (Sco 3. 12~.-

.f.6.9. l For qunlificntlon inspection.

4 .6.9.1.1 Thcrml shock. Capacitors shrill be tested in accordance with mthod 107.
test condition A, of MI L-s7D-202, except that a: step 3, the uxiun temperature

for the mldcd and dipped capacitors shall be 8S” “ “3°C and 130 . . . ,:;:C. 12s -.. .
. . 3°C

e
os nppiicnblc. and for the potted capacitors it shal 1 bc 70” I~vC.

4.6.9 .1.2 Iucrsion cyclinn.

4.6.9 .1.2.1 Molded nnd dipmd cslmcitora md mldcd-cosc potted capacitors.
Thereal shock shml 1 bo fol lowed by icacrsicm cycling in nccordnncc with ccthcd 104.
test condition B, of MI L-STO-202. At the end of the iracrsion cycl ing, surface cois.
ture shall be rccwvcd by circulating air at roan tcrpcraturc, or wiping with a clean
dry cloth, or both. Tho elnpscd ticc bctwcc” tho rewvul of the capacitors fmn the
i=ersion tank and the ccasurcccnts shnl 1 not cxcecd 30 ❑inutcs.

4 .6.9.1.2.2 Ccranic-cmc potted capacitors. The.mal shock shall be fol lowed by a
lS-ninute i-rs~on In tap water at 65-C. The capacitors shall then bc cooled in uir
to rom tczpcrnturc (2S” :S”C).

4 .6.9.] .3 Mcnsurcccnts. AfKcr thcm81 shock and iuersion cycling, the dielectric
withstanding voltngo. insufotion rcsistnncc, dissipation fnctor, and cnpacitmcc sbnll

be ceosurcd m spccificd in 4.6.2, 4.6.4.1, 4.6. S. and 4.6.6, rcspcctivcly.

4.6.9.2 For quslity con form”ncc inspection. Capacitors shnl 1 be tested as spcci -
ficd in 4.6.9.1, cAccpt that only chrcc of lho five th. rml shock CYCICS sh.11 be
rquired: hmmvcr, ot the opt Ion of the amufoclurcr, tho tcqmrnturc wi thin the cold
chmber my bc lower than -s5”C. nnd the :cqmroturc within tho hot chmbcr cay bc
higher than the npplicablc noxicun tcqmraturc of 4.6.9.1.1: and the tccpemture of
the water my bc higher thnn 6S”C, or IO*CI’ than 20”C.
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I 4.6.10 Shock (specified pulse) (see 3. 13) Capacitors shall be tested in accordance
with method 213 of MIL-5TD-202. The fol lowing details shall apply:

(a) Mo,untine : $upacitors SIIZ1l be rigidly mou”ced by the body,
lb) Test-c.:uilt lo. let trr - 1 [100G(pk))
{C) !.!r. surcm.. ts ;,IIJ .Iec, trical !oading during shock - DC rated voltage

shall be appiicd co the cuptici tor during tesr, Observaticms shall
be made to determine intermittent contact or arcing or open- or s.hor~
circuiting. Oetectio” equipment shall be sufficiently sensitive to
detect any interruption of O, 5 w or greater duraticm.

[d) Measurements afrer shock Capacitors shall be visually examined for
evidence of urci”g, breakdown, and mecha”icnl damage.

4.6.11 Solderability (wire-lead capacitors only) (see 3. 14) Capacitors shall be
tested in r?ccordance with method 208 of MIL-STO-202. The following details shall apply:

(a) The number of terminations of each capacitor to be rested - 2.
(b) Special preparation of terminations - None; to be tested in a“ ‘,as

received” conditi.m.

(c) Oepth Of i~ersiOn in flux and solder - Both leads to be immersed to
within 0.05 inch of the capacitor body

4.6.12 Terminal strength [wire-lead capacitors only) (see 3.1 S).

4,6.12.1 Pull test. Capacitors shall be held by one terminal and a load gradually

applied to the Other terminal (the capacitor shall not be supported by its bodY) mtil
the applied load reaches 5 pounds unless otherwise specified (see 3.1] The maximum
pull shall be applied for at least S seconds. The capacitors shall then be examined
for evidence of loose or ruptured terminals.

4 ,6.12,2 Twist test (straight wire leads cmly] (see 3.1). All straight lead
terminals shall be bent through 90 degrees at a point 1/4 inch from the body of the
capacitor, with the radius of curvature at the bend approximately 1/32 inch. The
terminals shall be clamped to within 3/64 ii/64 inch of the bend on the side between
the bend and the remaining portion of the lead, away from the body. The body of the
capacitor shal 1 thert he rotated about the original axis of the bent terminal through
360 degrees in alternating directions for five such 360-degree rotetions, at the rate
of approximately 5 seconds per rotation.

4 .6.12.3 Bend test (crimped wire leads only] (see 3.1) Capacitors with crimped
leads shall be clamped at the first bend at the bottom of the crimp. The body of the
capacitor shall then be bent 90 degrees from the vertical in one direction, then back
to the vertical, then bent 90 degrees in the opposite direction and then back to the
vertical This sequence shall be performed one time. After the test, capacitors shall
be examined fur loose or ruptured terminals or other damage.

4,1;. 13 Noisture resistance (see 3.16) Cap3Cit0T5 shall be tested in accordance
with method 106 of MIL-STO-202. The fol lowing details and exceptions shall apply:

(a)

[b)

(.)
(d)

Nounting - ExccPt during measurements, capacitors shall be securely
fasrcned by normal mou”cing means to rigidly supported terminals,
so spaced that the length of each Iead b.srween suppart and capacitor
body shall be 5/8 inch.

Initial measurements - Sot applicable.
Polar izn; ion and load - Sot applicable.
l:inai measurements Upon completion of step 6 of the final cycle,

c~pncitors shall he mai”rai”.d st . temperature of 25
. +100

-5 .C and

a re!ativt. humidity of 20 to SO per. enr for a period of 4 to 24 hours;
Ehc dielcct~ic withstanding voltage, insulation resistance, dissipa-
:ir,” fsctor, and c:ip:tci txnce shrill then be measured as specified in
:.6..?, J. fi.-l. l, .1.1,.5, and 4.6.6, respectively.

),
●

o’
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4.6.14 T CIIoeracuro CoOff icient md cnpmitnncc dri ft (see 3. 17)

4 .6.14.1 For qvalificntio” i“spcctitm. Cnpacicance ccasurcncnts shal 1 be cade i“
occordonce with 4.6.6 (a frequency of 100 Lilt s] percent ray be umd as an alternate)
at the following tecpcrnturcs, in the order Iistcd:

Tecpcra t ure T ccmrature

+2s” :2°C .,3s. ~~.C

- ~~. .00
- *OC .70” “~”-O.C (For tecpcmture range M)

i.

I/0’)

. .Pc ~por ~cqemture ranges N.
-40” tz”c ●8s -..

0, and ?)

-1o” :2°C .125° I$c [For tcpcrature ranges o
and P)

. .2*C (For ~~crnture mnsc ‘)
+2s” :2°C .150 -..

.4s” :2°C .2s” :2°C

TYM czssurcnent ot each tenparoturc shn 11 bo rccontcd when two success ivc readings token
at S-mimJto imervals ot that tccpemturc indicato no change in capacitance. M
accuracy of i(O.02S parcent of mninot cqmcitnncc .0.05 pF) shall be caintain.sd for
13t0SUTmc??itOf COpOCi Ca”ce chan~e .

4.6.14 .1.1 TCSP mature coefficient. The tcqwmture coefficient shall be coqmttd
as follows:

(C2
Tc.

“ cl) 10”

~z - Tl) c1

Mtore:

TC . Tapemturo Cocfficicnt (in parts pcr ❑illion per dcgrcc c).

Cl . Cnpacitn”co (in pP) ot tho ❑iddle 25°C (refemncc) tespcrature.

C2 - Capacitmca (in pF) at test tcqmmture.

T1 . 2S”C.

T2 o Teat tcqernturc (in dcgrccs C).

4.6.14 .1.2 Capztc Itmce drift. Copnc! toncc drift SYIOI1 bc cmputcd by dividing the
greatest Singlo d] ffcr.mce botwccn my two of tho thrm? value, recorded at Z5eC by the
second volue recorded nt 25”C.

4 .6.14.1.3 Continuous-curve tccpcrnturc Cocfficimt. AS an LIIt CrIIOtC tO tb=
ceasuremcnts spec i f i cd in 4.6.14.1, 0 co”tlnuo”s C“I’VO of cnpmi ta”cc versu, tCCpL.raturc
cay be produced by subjecting the cnpaci tors to n slowly varying temperature. T6C

=Perature shall bO vari~ fmn ‘2S C. tO -SS”C. co the appt fcable olevatcd tecpcraturc
(see 3.1 and table IV), to .z5”C. A tccpcraturc-sensing device shal 1 be cchcdded in s
&cay cnpacitor in o Unnor to assure nccurntc intcrml readings in the capacitor under
test. The tmperuture shall be varied slowly enough to produce a smoth, uni form c.rvt-

with m toops at -SS”C or the opplicnble clcvntcd tccpomturc (see 3.t a“d table IV)
Sl?Osuremnts shal I be cadc at o frcquc”cy of 100 :10 km. Acc”rocy shal I be as s~ci.
fied in 4.6.14.1.

4 ,6.14.2 For auality co” for!amce i“spaction. Capacitance ceastfirmcnts shal 1 bc rsade
0s specified ]n 4.6.14.1, or 4.6. 14.1. S, cxccpt that only five tmperaturc czposurc.s at
.25*C, -SS”C, .25”C, the opplicnble CIevntcd tccpcroture (see 3.1 tmd tnblc IV), o“d
●2s”C need bo radc.
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4 ,6.14,2.1 Temperature coefficient.
as specified in 4.6.14.1.1.

The temperature coefficient shall be com+ted

4 .6,14.2.2 Capacitance drift. Capacitance drift shall be computed as specified in
4.6.14.1,2.

4.6.15 Low-temperature storaKe and life (see 3. 18) . Capacitors shall be subjected

to a temperature of -55° ~~.C for a period of 48 hours. Capacitors shall then be

subjected to the tests specified in 4 .6.15.1 or 4.6.15.2.1, ‘as applicable.

4 .6.15.1 For qualification inspection. Capacitors shal 1 be subjected to the

applicable POtential and teqerature specified (see 3. 1) for 2,OOO hours, unless other-
wise specified (see 3.1) During the test, the surge current shall be limited to 50 u.4.
At the conclusion of the test, capacitors shall be ~eturned to the inspection c,onditio”s
specified in 4 .3,. and shal 1 be visually examined for evidence of mechanical damage a“d
obliteration of marking; the dielectric withstanding voltage, insulation resistance,
dissipation factor, and capacitance shall then be ❑easured as specified i“ 4,6.2,
4.6.4.1, 4.6.5, and 4.6.6, respectively.

TABLE X11 Temperature and voltage for life test.

Type of construction Test voltage Temperature

Molded and dipped 1S0 percent of dc working 85” i3°C, 125” f3°C , a“d
voltage (see 3.1] 1S04 i3°C (as applicable]

Potted, molded case 60-Hz (approximately 75” t3”c
sinusoidal) rms voltage
equal to peak working
voltage (see 3.1)

Potted, ceramic case 60-Hz (approximately 75” *3°C
sinusoidal) rms voltage
equal to 90 $ercent of
peak working volta&.o
(see 3.1]

Cast mica ❑olded case 60-Hz (approximately 12s” t3”c
sinusoidal) tw voItage
equal to 90 percent of
peak working voltage
(5ee 3.1)

4 .6.15.2 For quality conformance inspection.

4.6.15 .2.1 Performance check. Capacitors shall be tested as specified in 4.6.1S
and 4.6.15,1, exceDt that the duration of the potential shall be 25o hours (see 3. 18.1
and 4.5.4].

4.6.15 .2.2 Continuation test. Capacitors which have bee” subjected to the 2So-hour
performance check (see 4.6.15.2.1) shall be tested for an additional period of 1,750
hours in accordance with 4 .6.15.1 (see 3.18.2 and 4. S. S.l .2].

5. PREPARATION FOR OELIVERY

Capacitors shall be prepared for delivery in accordance with MIL-C-39028.

6. NOTES

6,1 I“tendcd use. These mica capacitors, because of their low-power factor, higb-
breakdown voltage, low-dielectric absorption, and high-insulation resistance, are
intended for use in high-frequency circuits where good stability is required for
temperature, frequency, a“d aging, such as in timing and frequency-determining
circ”ics
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6.1.1 Safe operntinR voltacm. The voltago mtings 5pecified (see 3.1] apply over
the operating t~eracure ronge of the capacitor. and under the fOl Iming conditions:

(a) Snr.mmrlc pressure - As specified in the associated spcci fication sheet
for altitdcs up to S0,000 feet for the larger trarmaitting styles and
100,000 fcot for the rc.aaini”g styles.

(b) Relat Iva hunidity - Up to 80 percent.

6. 1.2 Safe opemting currents fpotted capacitors only). Current ratings for potted
capacitors at various frequencies oro as specified (see 3.1). and apply under conditions
of mbient tmpcraturcs up to 30”C and bnmaetric pressures between 28 and 32 inches of
DCTCUry, with the capacitors su~rted so os to allow free air on all sides. Rating
fnctors for mx.inm safe opcmtlng currents at higher Cmpcraturcs arc given in
table XIII.

TABLE XIII. Maxima safe Operating currents at high temperature.

Acbient tecpcrnture
Rating factor in percent

of rated current

“c—

so ---------------- ---- 9s
60 --------------- ----- 8s
70- - - - - --- --- - - - - - - - - - 70

6.1.3 F1-bilit
~

It shoold ba noted thnt this specification contains no rcq”iro-
❑ents concerning t e lanability of the =tcrials used in tho Constmction of the
capacitors. Users should take this Into considcrntion when a particular application
involves this requircc.mt.

6.1.4 Oissipnclon factor. For dissipation facmr ccnsurcmrtt purposes Q . ~
(see 3.8.1).

6.2 OrderinR dnto. Procurccent docments should specify the follmi”g:

(n) Title, nuder, and date of lhis specification.

(b) Tic Ic. n~or. IJ~ date Of the applicnb Ic specification sheet. and the
cocpletc typo designation (WC 1,2.1 and 3.1).

(c) Levc Is of preservation and paciaging and packing, and applicable mrki”g
(SC. section 5).

6.3 @olification. With respect to products requiring qunlificatjon, mards will

be nade only for products which are at the tice set for opening of bids, qualified for
inclusion in the applicable qualified products 11s1,whether or not such products have
actually been so Iisted by that date. The attention of Kbe suppliers is cal Icd to
this requireccnt, and mnufacturcrs am urged to arrange to have the products that they
propose to offer to the Federal C.n’ermcnt, tested for qualification, in order thnt they
cay bc eligible to be mnrdcd contracts or orders for the products covcrcd by this
specification. The octivlty responsible for the qualified products list is the Air
Force - 8S; however, information pcrcaining to qunlificolion of products cay be obtaj”ti
froa the Defense Electronics Supply Center (DEsC-E), !S07 Wilmington Pike, Dayton,
Ohio 45444.

6.4 Air Force OPPIicntion information. Trmsaittins type capacitors described in
nssociatcd specifl cation sheets MI L-c-s/7 thru MI L-C- SI17 ore not to bc used in high
pcrforrsmce aircraft or nissile applications where altitudes of SO, OOO feet my bc
ezceeded.
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6.S -i]ar Mct$ls, Where dissimilar metals are used in inti~te contact with
each ocher, protection 9g3inst corrosion shall be provided. Dissimilar metals .qhall
be as defined in MIL- STfI-.l S4, requirement 16.

6.6 SuDerses3io” date. GOVerflMent purchases for logistics wil I be directed toward
rwo-piace styles cN6E, C:I-s, CM78, GM83, Chf8S, .a”d cM93. Brackets (flanges) mst be
removab 1c.

Custodians:
Army - EL
Navy - EC
Air Force - 85

Review activities:
Army - EL
Navy . EC, AS, OS
Air Force - 11, 17. 80
DSA ES

User activities:
Arm)’ - ME
Na,y - !.K, CG
Air Force - 19

Preparing activity:
Air Force - 85

(Project s9113-11s9)

I

I

I
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APPEmIx

PROCEONU FOR fPIALIFICATIiXY INSPEC71(LN

10. SCOPE

10.1 T61s appendix details the pmccdurc for submission of mcpIes, with related
data, for qualification inspection of capacitors covered by this specification. lle
procedure for extending quniificntion Of ihe required ample to other capacitors
covered by this specification is 01s0 outlined herein.

20. Stlmtlsslm

20.1 W

20.1.1 Sin#ie-tme submission. Sets of 43. 19, 19, 12, or 8 capacitors, for
qtmlficstion groups A, B, C, 0, and E, respectively, shail be subnitted for each t~e
for which qualification is sought. Erich mcpie set shall be $ubnittcd in the J (iS per-
cent] or cioser capacitancecoicmnce.

20.1.2 Singio-styio wtmission. An ndditioml sacplc sot of 12 or 6 capacitors
shail bo subnitted with each saqio sot of 43. or 19 cnpncitors, respectively (see
20.1.1). The speclrxns of this ndditloml smple set shall be in the sme capricitsnce
toIcrance and temperature rongc, and shall be Of the sure design. construction, and
nnteriois as the corresponding spccimns seiccted in accordance with 20.1.1, and shall
hnve ihe lowest capacitance vniuo iisted for tho particular style, characteristic, and
cnpacitonce toi.mtnce. where the lowest capacitance vniue iistcd for o particular
styie is boiom 4S pF. spociccns of tho 47 PP value, or prcfombiy icwcr, my be sub-
nitted. The additional sacpio units $haii be subjected 10 the group 1 tests of table
VIt I and shnli represent 50 pcrccoi of those units $ubjccted to the tccpemture coeffi-
cient ond cnpncimtco drift tests of group iV.

20.2 ~iificoiiott:nroup submission. Tnbie XIV shows the nuctmr and types of
specinen$ to be subnittctf for the SCYICS constituting n quaiificaiion.gmup submission.
The characteristics sutmittad shall bo of the narrowest tecpemturc coefficient for
which qualificniion is desired, and shnii be in either foil or silvorcd-nica construe.
tion. Tho tczporntura rnngo of tlic spcciccns sub.aittcd shall be the sate.

20.3 Test dnto. hlten specifically rcqucsttd, eoch submission shall bc ncco~nied
by test data cavcrfng the nondcstmctivc tc$ta iiatcd in group t of tobic VIII which
have been pcrformd on ihc subnittcd spcciccns. The pcrfOrnnC@ of tho dcstmclivo
ccscs by tha UItufacturer on a dupiicotc sot of SpcCiCCnS is encouraged. although not
raquircd. All test dotn shell bc subnittcd in dupiicotc.

20.4 Ocscription of iLcm. The rmnufncturcr shail sutmit n detailed description of
the nater~ols and gcncmi constructional fcaiures of the cocplctc mngc of capacitors
for which qunlificntion is sought: for cxncplc. case mtcriol, filler, potting coa-
pou”d, type of clcctmdes md Icad cctni. diclcc Lric thicAncss, mrgin, etc.

30. Em OF QJALIFICATIfM

30.1 MoIdcd and dipwd caomitors. Submission xtd qualification of o particular
style In one of characteristics C. O. E, omi F nti in Onc of tccrcratu.c rmgc$ N, O,
or P nutomticaiiy carries with it brondcr r.q. ircnenta. prcvidcd the units ore of the
snce style, rmterial, and construction (c. R.. qu~llricn:itm of characteristic P
{nciudcs qualification of chamctcristics 8. C. r., xnd ~ Lf the sm.. Jcsig”; qualifica-
tion of tccpcratur.a rmgc P inclmlm qu311ficaliun of ltWi.. t.l!U, C -:11AL... :: Jt,al (l of tne
sane dc$ig”). Qualification of the :S pcrccnt ur closer capacit.onrc to!crmccs
automatically quniifim nli other npplicnbic capacitance toluranc?s. Qmlificnt ion of
a style is Iinited to tho uxicun mtt-mcond rating and the highest roltngc sub=it:ed
except that for siylcs Cf!l S thru CSi3S approval of the 500-”volt rating will be the basis
for the apprmwl of lho SOO-voit and 300-vOlt rntinas. Qualification of CriCp lead
style shall also quolify the cucparnbic strnight icxd style.
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APPENDIX

30.2 Potted and epoxy case capacitors. Submission a“d qualification of . particular
style i., one of characteristics D, E, or F automatically carries with it a.alification
of” the lower characteristics which are rated at the same currenr rating aid are of the
same style, design, material, and construction [e. g., qualification of characteristic F
includes qualification of characteristics O and E of the same design); similarly sub-
mission and qualification of a particular style in characteristic C a“touatically
carries with it qualification of. characteristic B of the same style a“d design. Quali-
fication of the epoxy case type with both mounting plates, shall also qualify comparable
types with one or no mounting plates. Qualification of a siyle is limited to the highest
watt-second racing and rhe highest voltage submitted; however, for qualification group D,
an exception is taken (see table XIV).

30.3 Qualification groups. Qualification of all of the types submitted as a com-
plete qualification group (see table XIV) nuromatically carries with it qualification
of all types for the styles included in rhe group which have characteristics of equal
or broader requirements than the types submitted, and of temperature r.a”gcs equal to
and narrower than the types submitted. This extension of qualification is contingent
on the use of the same materials, design, and construction for all types qualified in
the qualification group. Wlerever material, design, or construction differences exist,
submission shall be made in accordance with 20 .1.1 and 20.1,2, as applicable.
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