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This specification 1s approved for use by all Depart-
oents and Agancies of the Dapartoent of Defense.

1. SCOPE

1.1 Scope. This specificatton covars the genaral requiresments for fiaed,
electralytic {so0lid electrolyte), tantalum, moided, conformal coated and metal cased
with plastic end-fi1i}, nonhermetically sealed capacitors, primarily intended for
component s saall compared to the direct currant (dc) rated voltage. These
capacitors are fintended to be used only where supplesental eofsture protection i
provided or for non-critical applications where harmatic moisture protection is aot
required.

1.2 Classification. Capa
the styie, 435 specified (sae

1.2.1 Type dasignatign. The type desigration shall be In the foligwing form and
as specifted (see 3.% and 6.2).

ttors covared by this spectfication are classified by
« 1)

4
F
J.1

2.02 '} 225 J
: ula L. anasitancrs ’ ’ ' amarttanma
seyi g rUilayw wespatiLalils eapgativanile
(1.2.1.1) ©(1.2.1.2) {1.2.1.3) . tolerance
. {1.2.1.4)

1.2.1.1 S$tyle. The style {3 fdentified by the two-letter symbal) CX, followed by
s two-digit number; the letters identify fixed, electrolytic (sol1d electrolyte)
tantalum, oolded, conformal costed and setal cased with plastic end-fftl,
nonhermetically seaied capacitors, and the nusber identifies the design of the
capacitor,

1.2.1.2 VYoltage. The voltage (rated and surgs) 1s fdentified by a single letter
4% shown in tabie {.

TABLE 1. Voltage.

Syadbol Rated (B85°C) Surge (85°C)
Yolts, dc Yolts, d¢
D - -+ - 6 8.0
F = = = = 10 13.0
H e o« - i5 20.0
J = - - - 20 26.0
K » » = = 25 32.0
[ I 35 46.0
N« = - 50 §5.0

Beneficlial comments (recommendations, sdditions, deletions) and any pertinent
dats which may be of use in {mproving this document should be addressed to:
Commander, US Army Electronics Ressarch and Davelopment Command, ATTN:
DELET-0P, Fort Monmouth, MJ O770) by using the self-addressed Standardization
Document improvement Proposal (0D Form 1428) appearing at the end of thits
docuzent, or by letter,

FSC €910
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1.2.1.3 Capacitance. The nominal capacitance value, expressad in picofarads
{pF), is 1dentified by a three-digit number; the first two digfts represent
significant figures and the last digit specifies the number of zeras to fallow,

1.2.1.4 Capacitance tolerance, The capacitance tolerance is identified by a
singla jetter as shown in table [1I.

TABLE 1. Capacitance tolerance.

2. APPLICABLE DOCUMENTS

2.1 1Issues of docunents, The follawing documents of the issue in affect on date
of invitat{on for bids or request for proposal form a part of this specification to
the extent specified herein.

SPECIFICATIONS

FEDERAL

00-5-571 - Solder, Tin Alloy; Tin-Lead Alloy; and Lead Alloy.
MILITARY

MIL-F-142586 .« Flux, Soldering, Liqufd (Rosin Base].
M1L-L-39028 - Capacitors, Packaging of.
MIL-C-45662 - Calibration System Requirements,

nnleamant
..... pplemant

STANDARDS
MILITARY

—

for Tist of assaciated specification sheets.)

MIL-5TD-105 =~ .Sampling Procedures and Tahbles for {nspectian by Attributes.
MIL-5TD-202 =« Test Methods far Electranfc and Electrical Component Parts.
MIL-STD-1285 - Marking of Electrical and Electronic Parts.

(Copies of specifications, standards, drawings, and publfcations required by
contractors in connection with specific procurement functions should be abtained from
the procuring activity or as directed by the contracting officer.} :

3. REQUIREMENTS

3.1 Specification sheets. The f{ndividual item requirements shall be 2as specified
herein and in accordance with the applicable specification sheets. In the event of
any conflict between requirements of this specification and the specification shesats,
the latter shall govern (see 6§.2).

3.2 Qualiftcation. <Capacitors furnished under this specificatian shall be
products which are-qualified for listing on the applicable qualiffed products 1ist at
the time set far opening of bids (see 4.4 and 6.3).

3.3 Materfals, Materials shall be as specified harefn, However, when a definite
material 15 not specified, s material chall be yused which will anahle tha capacitors
to aeet the performance requirements of this specification. Acceptance or approval
of any constituent material shall not he construed as & guaranty of the acceptance of
the finished product. The use of paper products ts not acceptable.
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1.3.1 Soldering flux (when applicable). No zcid or acid salts shal! be used in
preparation for or during soldering the terminals. Soldering flux shall be rosin,
rosin and alcohsl, or rosin and turpentine, and In accordance with type R, RMA, orF RA
of MIL-F-14256 or QQ-S-571, as applicadble (except typs RA flux requires special
approval to be used on U.S. Army Electronics, Rasearch and Davelopment Command

contacts}.

J.4 [estgn and construction., Capacitors shall be of the design, construction,
and physical dimensions specified (see 3.1).

. %.4.1. Boay si}ucturg. The body structure shall be of the encapsulated fora (see
3.1). -

1.4.2 Terminals. Terminals shall be of & soltd conductor, of the dimensions
specified (see 3.1), and shall be suitably treated to facilitate soldaring.

3.5 Yoltage aging. When tasted &3 specified in 4.7.2, capacftors shall withstand
the applicetion of voltage at high temperaturs without visible mechanical dasage,

. When capacitors are
inspecte a &4,7,.3, construction analysis shall disclose no evidence of
voids of the plastic end-fill exceeding 20 percent of the total case volume.

3.7 DC leakage. When measured as specified in 4.7.4, the dc Teakage shall not
excend the applicable value specifted (stae 1.1).

3.8 Capacitance. When oeasured as specified {n &.7.5,.the capacitance shall be
within the applicable tolerance specified (see 3.1).

1.9 Qissipation factar. Whan asasured 43 specififed in 4.7.5, the disstpation
factor shall not exceed the vajue .specified (see 2.1},
3.10 Shock (specified puisel. Whan capacitors are tested as spectfied In 4.7.7,
thare sha e no intermittent contacts of 0.5 mitlisecond (as) or greater duration,
: or arcing or other indication of breakdown, nor shall there be any open- or

thart-circuiting ar evidence of machanigal daasge,

. 3.11 Y¥tbration, high freguency. When capacftors are tested as specified in
4.7.8, therw shall be no Intermittent contacts of 0.5 aillisecond (os) or greater
duratfon, or arcing or other indication of breakdown, nor shall there be any open- or
short-circuiting or evidence of cechanical damage.

Z Thermail shock, iihen tested a3 specified 1n 4.7.9, capacitors shall meat the
]

ng requireoants:

0C ieakage - - - « o - - - - Shall not exceed the requirement specified in

3.1
foliow

Capacitance + = = = = . - & SHJil.chlnga not more than 10 percent from
the initial esasured value [zee 1.} and
1.8},

Bissipation factor Shall not exceed the requirement specifiec (n

Tho;e'shlll be no evidence of harmfuyl
corrosion, mechanical damage, and
abliteration of marking wherever applicadle.

3.1) Resistance to gsoldering heat. When capacitors are tested as specified in
4.7.10, there snall be no evidence of aschanical damsge.

J.14 Terminal strength. Whan capacitors are tested as specified fn~4.7.11, there
shall be no Joosening oa the terminals or parcanent damage to the terminals.

Visual sxamination
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3.15
meet the

3.16

capacitors shall

3.17

Moisture resistance.

OC leakage - - - - -« - - -

Capacitance = = = « = = =

Oisstpation factor - - - =

Visual examination - - - -

Stability a2t low and high temperatures,

When tested as spacified in 4.7.12,
following regquirements:

Shall not exceed 300 percent of the
requirement specified in 3.7.

Shall change not more than :15 percent from
the initial measured value {see 3.1 and

3.8).

Shall not exceed 150 percent of the
requirement specified in 3.9.

There shall be no evidence of harmful
corrosion, mechanical damage, and

capacitors shall

obliteration of marking wherever applicable.

Step 1 (+25°C
0C leakage - = - -

Capacitance - - -

Dissipation factor

Step 2 {-55°C):

Capacitance - - -

Dissfpation factor

Step 1 (+25°C
D eakage - - - -

. Capacitance - - .~

Dissfpation factor

Capacitance - - .
Oissipation factor

Step 5 (+25°C):
C Teakage « = - =

Capacitance - - <« - - -

Dissipaction factor

. Surge voltage, When
the following requirements:

0C leakage - « - - - - « -

Capacitance =+ - = = = - =

Ofissipation factor - - - -«

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T21:07Z
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meet the follawing

requireéments:

Shall not exceed the applicsblie value

specified (see 3.1).

Shall be within toterance of the nominal

specified (see 3.1).

Shall not exceed the applicable value

specified (see 3.1).

Shall change not more than the applicable

When tested as specified in 4.7.13,

value

value specffied (see 3.1} from the step 1

aeasured vaiye.
Shall not exceed the applicable value

specified {see 3.1)

Shall not exceed the applicable value

specified (see 1.1).

stép -1 measured value.

specified (see 3.1).

Shail change not more than the applicabie

[ T, P ]
1

not exceed the !DDI‘ICGDIE vaiue

Shall change not more than 10 percent from the’

Shal)l not exceed the requirement specified in

value specified (see 3.1) from the step 1

measured value.
Shall not exceed the requirement spectified in

3.9.

Shall not excaed the applicable valye

specified (sae 3.1).

Shall changa not more than the applicable

value specified (see 3.1) from the step 1

[T SRR

GEazUrcy 'Iu}us-

Shall naot exceed the applicable value

specified (see 3.1).

3.7.

Shall change not more than the applicable

tested as speacffied in 4.7.14, capacitors shall meet

Shall not excead the requ!rsment specified in

value specified (see 3.1) from the initial

measured vaiue.
Shall not exceed the requirement specified in

i.9.
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3,18 Life. When tested 4s specified tn 4.7.15, there shall be no evidence of
haroful corrosion, oechanical damage, or obliteration of marking (tf spplicable) ang
capacitors shall oeet the following requirements:

DC leakage (at 25°C) « = = = Shsll not esceed the applicable valuse
specified (see 3.1).

. Capacitance (at 25°C) - - - - Shall change not more than the applicable
valua specified (sae 3.1) froo the initial
measursd value.

Ofssipation factor {at 25°C) - Shall not exceed the applicable value

. specified (see 3.1).

1.19 Solderability. When capacitors ars tested as spacified In 4.7.16, the
criteris Tor evaluation shall be as specified in cethod 208 of MIL-$TD-202Z.

3.20 Resistance to solvents
aarking sha remain
following requirements:

)

0C leakage - = = = - - - - Shall not exceed the requirement specified in
. 3.7,
Capacitance = = = = = = = Shall change not acre than 22 percent from the
initfal cesasured value.
Oissipation factor - - - - Shail not exceed the requirecent specified in

3.21 HMarking. Capacitors shall be oarked in accordance with method [ of
MIL-5TD-1285. Eolarity for polarited units shall be indicated by a plus (+) syabol
aear the positive terminal,. At the option of the manufacturer, & contrasting color
may also be used to indicate polarity. Paper labels shall not be usea. Marking
thall remain legidle after all tests. Capacitor marking shell fnclude the specified
inforaation, in the sequance shown in the following example.

Example {al) case sizes, al) stylas)

. - 105Kk '« Coded capacitance (fn pi:oflraas);.gnpacitancg tolerance
( . - . +30T - ‘Polarity, voltage, manufacturers’' trade mark :

3.22 dorkmanship.- Capacitors shal! be processed in such 2 asnner, that when
examined ynder 3X, cagnification, thaey shall be uniform 1n quality and shall be free
from pits, cracks, rough edges, and other defects that will affect 1ife,
sarviceadbtlity, or appearance. .

3J.22.1 Saldering. All excass flux or solder shall be removed. Electrical
connectfons shall De electrically continuous after soldering. R

4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unlass otherwise specified In the costract,
the contractor 1s responsible Eor the perforoance of all {nspection requirements as
specified herein, Except as otherwise spectfied in the contract, the contractor may
use his own or any other factlities suitable for the performance of the inspectton
requirements specifiec herein, unless disapproved by the government. The Goveranoent
reserves the right to perform any of the inspections set forth in the specification
where such i{nspections dre deemed necasstary to assure supplies and services conform
to prescribed¢ requiremeants.

4.1.1 Test c§ulguent ang inspection factliities. Test and measuring equipment and
faspection facg t1es of sy cient accuracy, quality, ond quantity to permit
parformance of the required inspection shall be established and maincafined by the
contractor, The establishment and matntenance of a calibratfon system to control the

accuracy of the aeasuring and test equipsent shall! be in accordance with MIL.C-45562.

4.2 Classification of inspections, The inspection requirements specified herein
are classified as follows:

4. Qualification inspection (see 4.8},
b. Retention of qualification (see 4.5).
€. Quality conforoence inspection (see 4.6},

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T21:07Z
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4.3 1Inspection conditians.

4.3.1 lInspection conditions. Unless ogtherwise speciffed herein, all {inspections
shall be performed in accordance with the test conditions specified in the "GENERAL
REQUIREMENTS" of MIL-STD-202.

4.3.2 AC measurements. AC measurements shall be made at the frequancy specified.
The magnitude of the ac voltage shall be equal to or Tess than 1.0 volt root mean
sqguare {rms). The maximum dc bias voltage shall be equal to or less than 2.2 volts
for all ac measurements of polarized capacitors,

4.3.3 Reference measuremants. When requirements are based on comparative
measurements made before and after conditionfng, the reference measurement shall be
considered the last measurement made at 25° £5°C prior to canditioning. Unless
reference messurements have been made within 30 days prior to the beginning of
conditfoning, they shall be repeated.

4.3.4 power supply. The power supply used for 1ife testing shall have a -
regulation of t2 percent or less of the rated voltage. The power scurce employed far
dc leakage current measurements shall be stabilized to at least £100 parts per
miilion. OQuring measurements there must be no voltage fluctustions of sufficient
ampl {tude to produce a variation in the cuyrrent measuremant zs read with any dc
leakage current tester used to test capacitors.

4.4 Quealification inspection. Qualification inspection shall be parformed at a
laborstory acceptable to the Government (see 6.3) on sample ynits produced with
squipment and procedures normally used in production.

4.4.1 35ampie size, The number and styie combinations of capacitors to be
subfected To qualification inspectiaon shall be as specified in the appendix to this
specification.

4.4,2 1Inspection routine, The sample units shall be subjected to the inspections
specified in table II[, in the order shown.

'4:8.3 fatlures. Failurps fn excess of those allawed in table [1I shall be cause . )
for refusal to grant quaiification approval. .

4.5 Retention of gualification. To retain qualificatfan, the contractor shall
forward a report at 6-month intervals to the gualifying actfvity., The qualifying
activity shall establish the initfal reporting date. The report shail consist of:

a. A summary of the results of the tests performed for inspaction of
product for delivery {(groups A and B), indicating as a minimum the
number of lots that have passed and the number that have failed. The
results of tests of all reworked Tots shall be identified and
accogunted for.

b. A summary of the results of tests performed for perfodic inspection
{(group C)}, tncluding the number and mode of faillures. The summary
shall include results of all periodic fnspection tests performed and
completed during the S-month perjod. I[f the summary of the test
resuits fndicates nonconformance with specififcation requirements, and
corrective action acceptable to the qualifyfng activity has not been
taken, action may be taken to remove the failiing product from the

nualifiad nuaduste 1iese
QUaITTH8T DTFOQULLS +i3t.

Failure to submit the report within 30 days after the end of edch S-month period may
result in loss of qualification for the product. In addition to the periodic
submission of inspection data, the contractor shall immediately notify the gqualifying
activity at any time during the §-month perfod that the inspection date indicates
failure of the qualified product to meet the requirements of the speciffcation.

In the event that no production occurred during the reporting perifod, a report shall

be submitted certifying that the company sti11 has the capabfifties and facilities

necessary to produce the ftem, [f during three consecutive reporting periods there -
has been no production, the manufacturer may be raquired, at the discretion of the

qualifying activity, to submit a representative product of pach style to teasting in
accordance with the qualification inspection requiremants,

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T21:07Z
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4.5 Qualfty conformance inspection.
4.5.1 |Inspection of product for delivery. Inspection of product for delivery
shall consTst of groups E. B, and C 1nspo:t!an|. Except as specified in 4.5.1.4.3,

delivery of products which have passed groups A and B {aspections shall not be
. delayed pending the results of group € 1aspection.

4.6.1.1 Inspectfon lot. An inspection lot shall consist of all capacitors of the
sape style (see J.1), produced under essentially the saes conditions with the same
basic matertals, and offered for inspection during a single month. The capacitance
values and voltages produced shall be represented in ths lot in aspproxisately the
ratioc of production. Voltage groups shall be as follows:

H = v s e = === §to 20 volts inclustive
Il = e e o = - - = 25 te 50 volts inclusive

TABLE [if. Quaiffication inspection,

Tast Nusber of
Requirssent Hethod sanpie Number of
[nspection paragraph paragraph ynits to be | fatlures
inspected allowea
Group |
Yoltage aging - - « « = =« - = 3.5 4.7.2
Constructicn snalysis
(metat casad units only) 1.5 4.7
0C Teakages =+ = =« = = = = - - 1.7 4.7.4
Capacitance = = = = = = = - = 1.8 4.7.5 154 0
Dissipation factoar -« « - . . 1.9 4.7.8 ar
Visual and eechanical 3.1,3.3,3.3.1, 160 )}/
.inspaction - « o = o o« - - [3.4.3.4.1,3.4.2, 4.7.1
£ 1.21 énma 3.22 . < 7

( 7 | shac (;pe%uln) ' : 3\

(polarized capacitors only)- 1.190 4.7.2
Vibraticn, high frequency - - 3.11 4.7.8 12
Therma! shock - -« = = « = .« =« .12 4.7.9
Group }[l
Resistance to soldering heat- 1.1 4.7.10 1
Terainal strength (when 18
specified, sae 3.1} - - .- - 3.1 4.7.11
Motsture resistance = =« « - - 3.15 4,.7.12
Group {V¥
Stability at Taw and high
LEMPEratures « = » = = = = = .16 4.7.13 J 12
Surge voltage = « - = « « - . .17 4.7.14
.
Group ¥
Life (1,000 hours at +85°C) - 3.18 4.7.15 102 1
Group vi
Solderabiiity « -« « = = « - . 1.19 4.7.16
Resistance to solvents - - - 3.20 4.7.17 } 10 } 0

- 1/ For oatal casas units,

4.5.1.2 Prescreen inspectian. All capacitors submftted for group A {nspaction
shall be 100 percent prescreened for the $ngpections specified in table [V, {n the
order shown,

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T21:07Z
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TABLE IV, Prescreen tnspection.

Requirement Test method

Inspection paragraph paragraph
Voltage aging ~ - - - - < 3.5 4.7.2
DC Teakage - - - - - - - 1.7 4,.7.4
Capacitance - = = - - - . 3.8 4.7.5
Disstpation factor - - - 3.9 4.7.6

4.5.1.3 Group A inspectfon. Group A inspection shall consist of the fnspections
spacified in table ¥, tn the order shown.

TABLE ¥. Group A fnspectian.

Requirement Test AQL (%)
[nspection paragraph method Major Minor
paragraph
Subgroup 1
0C lezkage - - - - - - - - 3.7 £.7.4
Capacitance - -« =« = = - = 3.8 4.7.5 0.65
Dissipation factor - - - - 1.9 §.7.6 T
Subgroup 2
Visyal and mechanfcal - - 1.1,3.3,3.3.1,3.4, 4.7.1 1.0 4.0
inspection 3.4.1,3.4.2,3.21 and
3.22
Construction analysis
(metal cased units only)- i.6 4.7.3 0.65 .-

. 4.6.1.3.1 Samplin lan. The sampling plan for subgroups 1 and 2 shall be ia
accordance with ﬁit-ggﬁ-fﬁg for special inspection level II. The acceptabie quality
Tevels (AQL) shall be as specified in table V., Major and minor defects shall be as
defined in MIL-STD-105.

4.6.1.3.2 Rejected lots. Lots rejected by the group A inspection shall be
segregated from new lots and those lots that have passed Inspection. Lots rejected

becayse of failures in subgroup 2 may be offered for acceptance only if the
contryctor inspects all units in the lot far those quality characteristics found
defactive in the sample and after removing all defective units found, reinspects the
lot using the tightened inspection procedure of MIL-5TD-105. Resubmitted lots shal)
be kept separate from new lots, and shall be clearly identified as reinspectsd lots,

4.6.1.4 Group B inspection. Group 8 inspection shall consist of the inspections
specified 1n table VI in the order shown, and shall be made on sample units which
have been subjected to and have passed the group A inspection.

TABLE VI. Group 8 {nspectton.

Raquirement Test method
Inspectian paragraph paragraph
Subgroup 1}
Stability at Tow and high
temperatures - - - = +« - - - 3.16 4.7.11
Subgroup 2
Surge voltage - - - . - - . - 3.17 4.7.14
8
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4.6.1.4.1 Samplin lan. The sampling plan for subgroup ! shall be in accordance
with MIL-STD-10% gur special inspection level S-4. The AQL shall be 1.5 parcant
defective. For subgroup 2, 12 sample units taken from subgroup 1 shall be subjected
to the test. There shall bde no more than ons failure.

4.6.1.4.2 Refected lots. If an inspection lot 1s rejected, the contractor aay
rework it to correct the cdefects, or screen out the defective units, and resubmit for
reinspection., Resubmitted lots shall be tnspected using tightened iaspection. Such
lots shall be saparate from new lots, and shall be clearly {dentffied as reinspected
lots. .

4.6.1.4.3 Disposftion of sample units. Sample units which have been subjected to
subgroup 2, group nspection sha not be delivered on the contract.

4.6.1.5 Group € inspection. Group C inspectian shall consist of the inspections
specified In taEie VIT, Tn the order shown., &roup ¢ inspection shall bhe amade on
sacple units selected from faspection lots which have passed the groups A and B
inspection, -

4.6.1.5.1 Samplin lan. Sixty-five saople untts of each style shali de selected
from the first Jot proau:ea. and theresaftear from each production of 500,000 units or

once every 3 oonths whichever occurs first, The §5 sample units shall be subdivided
as specified for each subgroup in table YII.

4.6.1.5.2 Ofsposition of ssmple units. Sample units which have deen subjected to
group C inspection, shall not be delivarsd on the cantrace.

TABLE ¥YIL. Group C fnspection.

Test Units No. of
. Requirensnt oethod to be defectives
Inspection paragraph paragraph {nspected 411owad

Subgroup | . . . . ' "
Shock (spectfieda pulse) - 1.10 4.7.7

(polarized capacitors

only} = « < =« =« « = .- 12
Yibration, high fregquency- 3.11 t.7.8
Thermal shogk = « = = - . J.12 4.7.9

heat - « = « o « & - - 3.13 4,7.10
Terainal streagth (when
specified (see 1.1)) -

Subgroup 2
Resistance to solcerfng f
4

L]
b
.
-
-~
-
.
-4
.
-
—
e
-]

Motsture resistance - - - 3. 15 4.7.12

Subgroup 3
Solderab LY = = = « = - .19 4.7.15 10
Resistance to solvents - - J.20 4.7.17 ]

Subgroup 4
Life (1,000 hours at +85°C) l.18 4,7.158 25 1

4.6.1.5.3 MNoncompliance, [f a sample fails to pass group C inspection, the
aanufacturer sha imneciately notify the qualifying activity and the cognizant
fnspection sctivity of such fallure end take corrective action on the satertals or
processes, or both, as warranted, and on all units of product which can be correctad
4nd which ware ocanufactured uncer ossentially the seme condftions, with essanttally
the same materials, processes, etc,-and which are considered subject to the same
fatlure. Acceptance and shipzment of the product shall bda discontinuad until
corrective action, acceptadle to the gualifying activity has been taken. After the
corrective action has been taken, group € dnspection shall be repeated on additional
saapie units (all iaspections ar the Inspection which the original sample failed, at
the option of the qualifyiang sctivity). Groups A and 8 inspection oay be

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T21:07Z -
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reinstituted; however, final acceptance and shipment shall be withheld until the _:)
group C irspection has shown that the corrective action was successful. In the event

of fallure after retnspection, information concerning the failure shall be furnished

ta the cognizant inspection activity and the qualifying activity.

4.56.2 [Inspection of packaging. The sampling and fnspection of the
preservation-packaging, packing, and container marking shall ba in accordance with
the requiremeants of MIL-C-39028.

4,7 Methods of inspection. 1

4.7.1 visual and mechanical inspection. Capacitors shall be inspectad to verify
that the matertals, design, construction, physical dimenstons, marking and
workmanship are fn accordance with the applicable requirements (see 3.1, 3.4, 3.4.1,
1.4,2, 3,21, and 13.22).

4,7.2 Yaltage aging (see 3.5). Capacitors shall be subjectad to a minimum of 125
parcent of dc ratad volitage for 2 hours, minfmum, at & temperature of B85°C £5°. The
voltage aging ctrcuit shall have a series resistance of 3.0 ohms, maximum. Power
source shall not be less than 5 amperes. Capacitors shall then be stabilfzed at room
temperature and axamined for evidence of mechantcal damage.

4,7.) Construction analysis {(metal cased uynits only) (see 3.6}. Six pieces from
each inspection lot shal] be dissacted in such a wey that the plastic end-f1i11 can be
inspected to determine the extent of the filifng.

4,7.4 DC leakage (see 3.1‘. DC Teakage shall be measured using the dc rated
voltage 22 percent at the appifcable test temperasture (see 3.1), after & maximum
electrification period of 5§ minutes. A 1,000-ohm resistor shall be placed in saries
with the capacitor to 1imit the charging current. A steady source of power, such as
3 regulated power suppiy, shall be used. Unless otherwise specified (see 1.1},
measuresment accuracy shall be witnin £2 percent or 0.02 microampere (uA) whichaver 1: .
greater (see 4.3.4).

4.7.5 Ca%acftance %see 3.8]. Capacitars shall he tested in accordance with .
method 305 of M[L-57TD0-202. Unless otherwise specified (see 3.1), the following
details shall apply. . ’ . . - .-

a. Test frequency - 120 +5 hertz (Hz.)

b. Limit of accuracy - Measurement accuracy shall be within £2 percent of
the reading.

€. Hagnitude of poiarizing voita
far all ac measuyrements, T
limited to 1.0 vaolt rms.

4,71.8 Diss1Fation factor (see 3.9}. The dissipation factor shali be measured at
& frequency of 120 =5 Hz unless atherwise specified, see 3.1} by means of 2
polari{zed capacitance bridge. The bridge shall provide a dial reading accuracy of

0.1 percent dissipation factor and 2 measyring accuracy of ¢t (2 percent of the
measured dissipation factor plus 0.1 percent).

,,,,,

e - Maximum d¢ bias shaii be 2.2 voits
e magnitude of the ac voltage shall be

4,7.7 Shock (specified pulse see 3.10}. Capacitors shall be tested in
accordance with metnod of Mit- - . The fallowing detatls and exceptions
shall apply: .

2. S5pecial mounting means - Capacftors shall be rigidly mounted on a
mounting fixture by the bady. (Potting compounds may be used to
secure the capacitor body as long 2as the compound does not support
the ieads.) Leads shall be sacured to rigidly supported terminals,
spaced s$o that the length of each lead from the capacitor is
approximately 0.375-inch when measured from the adge of the
supporting terminal. Leads shall be within 30 degrees of being
parallel. When securing leads, care shail be taken ta avoid pinching
the Teads. -

b, Test-condition tatter - 1 (100 g peak).

€., Measurements and electrical loading during shock - During the test,
obsarvatians shall be made to determine {ntermittent contact or
&rcing ar open- or short-circuiting. Detecting equipment shaii be
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V)
suffictiently sensitive to detect any interruption with a duration of
0.5 ms. The <¢ rated voltage {sss 3.1} shall bs applisad te ths
capacitors during the tast.

d. Examinations after test - Capacitors shall be visually examined for
evidence of arcing, breskdown, and aschanical camage.

4.7.8 Vvibration, high frcgucncg !sne 3.;1!. Capacitors shall be tested in
accordance with oetho [ - - . ¢ following detatls and exceptions
shall apply:

) 4. Naounting of specimens - Capacitors shall be oounted on a fixture by the
body. Leaads shall be supported by rigidly supported terainals.

b. Electrical l1oad conditions - During the test, the specified dc rated
voltage (see 3.1) shall be apgllnd to the capacitors.

¢. Tast condition lscter - 0.{20 g).

d. Ouration ang directton of ®gtion - 4 hours in each of two cutyally
perpendicular directions (total of 8 heurl). one parsliel and the
other perpendicular to thea axis.

e. Mgasurements during vibration - During the last cycls, an elactrical
ceasursczent shall be cade to determine intermittent operation or
open- or short-circuiting. Obsarvations shall also be oade to
deteraine iIntaraittent contact ar arcing ar apsn- ar
short-circuiting, Oetecting equipment shall be sufficiently
sgnsitive to detect any interruption with s duration of 0.5 as, or
greater.

f. Ressurements after vibration - Not applicable.

g. Examinattion aftur test - Capacitaors shall be visually examined for
evidencts of aschanical damage.

4.7.9 Thermal shock ;:ae 3.12). Capacitors shall be tested In accordance with
methad 107 o L- - . a following details and sxceptions shall apply:

4. Test conditfon Jettar - A, *
b. Measurenments aftar thermal shock - 0C lsakage, capacitance, and
dissipation factor shall be measured as lnecificﬂ in 4,.7.4, 4, 7 S.
Ve : . and 4.7.68, respectively.-

. c. Exgmipation &fter test - Capacitors shall be visullly exaoined fér
evidence of harnful corrosion, mechanfcal damage, end abtitaratiocn of
aarking {wherever applicadle).

- or

e tésted
accordance xceptions
shall apply:

4. Test condition letter - B. Procedure 1, leads shall be imPersed to
within 1/4-1nch of the end saal or capacitor body.

4. Cooling time prior to final examinations and msasurements after tast -
Nat applicable.

€. Examination aftar tast - Capacitors shall be visually examined for
evidence of oechanical damags.

4.7.11 Terminal strenqgth (see 3.14). Capacitors shall be tested in accordancs
with sethod - - . & following details shall apply, unless otherwise
spacifiad (see 3.1):

a. Test condition lettar -~ A; the body of ths capacitor shall be secured.
2-pound applied force.

b. Test condition letter - C; l-.pound applted force - 3 bends.

€. Messursments after test - After the test, capacitors shall be visually
exstingd for loosening of the terminals and permanent damage to the
tarainals.,

4.7.12 HMoisture Flliltlﬂca (see 1.!5!. Capacitors shall be tested {n accordance
with method 0 - - . e Toilowing details and excaptions shall apply:

4. Mounting - Special mounting not required.
8. laftisl asasurasents - Capacitance as spetifisd - in 4.7.5.
1
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¢, MNumbar of cycies - 10 continuous cycles except steps 7a and 7b are not
raquired.

d. Loading voltage - Not appliicable.

e. Final measurements - After removal from chamber, capacitars shall be
dried for 1 haur at rcoom temperature and, within 2 to & hours, dc
leakage, capacitance, and dissipation factor shall be measured as
spacified in 4.7.4, 4.7.5, and 4.7.6, respectively,

f. Examination after test - Capacitors shall be visually examined for

. evidence of harmful corrosion, mechanical damage, and obliteration of
marking (wherever applicable).

4.7.13 Stability at low and hiqh temperature (ses 3.16). OC leakage,
capacftance, and gissipation fTactor shall be measured as spectified fn 4.7.4,
4.7.5, and 4.7.6, respectively, at each of the temperatures specified in table VIII
except that dc leakage measurements at -55°C (steap 2) are not required. The
capacitors shazll be brought to tharmal stability at each test temperature. Thermal
stability will have been reached when no further change fn capacitance is observed
between two successive measurements taken at intervals of 15 22, -0 oinutes.
Capacitors may be dried at 85"C for 3O +4, -0 minutes prior to start of tests,
however, the decision to reject the parts shall be made on those parts that have been
dried.

TABLE ¥II[. Temperature for stabilfty test.

Step Test temperature
ec)

R LR B +25 22
=55, +0 -}
+25 =2
------------- +85, +4 .0
------------- +25 22

4.7.14 Surge voltage (see 3.17). Capacitors shall be subjected to 1,000 cycles
of the applicable surge voltage specified in table [. The ambient temperature during
cyciing (see 3.1), shall be +85" £5°C. Each cycle shall consist of & 30 <2, -0
second surge voltage application followed by a 30 +2, -0 seconds discharge period.
Yoltage appiication shall be made through & resistor of 33 ohms. The tolerance of
‘the resistaor shall be 25 percent. Each surge voitage cycie shaii be performed in
such a2 manner that the capacitor is shorted terminal to terminal through & copper
bar, or an equivalent low resistance at the end of the 30 +2, -0 seconds appliication.
An alternate method of shorting the capaciters fs discharge through the same
resistance that is utilized for charging. After the final cycle, the capacitars
shall be stabilized - at the inspection condftions specified in 4,3, and the dc
leakage, capacitance, and dissipation factor shall be measursd as specified in 4.7.8,
4.7.5, and 4.7.6, respectively.

4.7.15 Life (see 3.18). Capacitors shall be tested in accordance with method 108
of MIL-5TD- . e foliowing details and exceptions shall apply:

2. Test temperature and tolerznce - Capacitors subjected to the test of
group V of tahle [I! shall be tastad at +05°C +4, -0,

b. Operating caonditions - DC rated voltage (see 3.1), shall be applied
gradually (not to exceed 5 minutes either by a slow buildup of the
voltage or through a reststor which shall be shorted out within 5
minutes). Veltage shall be applied contfnuously, except for
measurement periods. The impedances of the voltage source, as seen
from the terminals of each capacitor, shall not exceed 3 ohms.
Storage batteries or an electronic power suppiy capabie of suppiying
at least 1 ampere when a capacitor {s shorted shall be used.

c. Test condition Jatter - D {1,000 hours).

d. Measurements during exposure - OC leakage shall be measured as
specified in 4,7.4 act 0; 240 +48 -0; 1000 +48 -0 hours. The
manufacturer may gption to measure dc leakage at B5°C; however, 1If
the capacitors fail to meet the dc leakage raguirement in 3.18 the
measurement shall be made at 25°C.

12
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2. Messursments after sxposure - Capagiters shell bz roturnsd tg the
inspection conditions specified in 4.3 and visvally esxanined for

evidance of harmful corrosfon, mechanical damage, or obliteration of
marking (1f applicadle); de iclkagn. capacitance an¢ dissipation
factor shall then be ceasured as specified in 4.7.4, 4.7.5, and
4.7.6, respactivaly.

4,7.16 Soiderabiiity (see 3.19) Capacitars shail be tested in sccordance with
aethod 208 o - - e fo lo-ing details shall apply:

¢. The aumber of terainations of sach capacitor to be tested - 2 (except
CX04 shall be 4).

b. ODepth of tmmersion tn flux and solder - A1)l terminals shal)l bde {mmersad
to within 0.125-1nch of the capacitar bedy.

4.7.17 Resistance to solvents !log 1.20). Capacitors shall e tasted in
tccordance with method Q - - . The following excepttons shall apply:

4. Brushing {s required.

b. Measurecents and axaainatlnn after test - OC lclqun. canlcitlncn. and
dissipation fTactoer shall ba Seoasured as specified inm 4.7.3, 4.7.5,
and 4.7.6, respectively. The marking shall remain legidle and shall
not spear.

5. PACKAGING

$.1 Packaging requirements. The requirements for packaging shall be in
accordance with MIL-C-35028.

§. NOTES

6.1 in:encgd use. Capacitors covared by this specification are |ﬂttﬂdod-ul|n!]
for use in ter, bypass, coupling, biocking, and other tow-voltage applications
(su:h as transifstor circuits} where stability, tize, waight, and shalf 11fs are

important factors. These capacitors are intanded.to be uscd only where supplenental
moisture procection 1s provided or for noncritical lopllcations where heruatic
aoisture prottction ts not required.

§.2 QOrdering data. Procurement documents should specify the foilowing:
4. Title, number and date of this specification.
b. Title, number and date of the applicadble specification sheet, and the
complete type designation (see 3.1).

§.3 Qualification. 1/ With respect to products requiring qualification, awards
will be made only for products which are at the time set for opening of bids,
qualified for inclusion in the applicatle qualified products iist, whether or not
such products have actually besn 30 listed by that date. The attention of the
contractory is called to this requirement, and cenufacturers are urged to arrange to
have the products that they propose to offer to the Federsl Government, tested for
qualification, in order that they cay be eligible to be awsrded contracts for the
products covered by this specification. The activity responsible for the gualtfied
products 1ist {s US Aroy Electronics Research and Oevelopment Command; however,

Inforpatton pertafning te gqualificatton of products may be sbtafned fros ths Oefense

Elcctrunlc: Supply Centor (DESC-E), 1507 Wilmington Pike, Dayton, Ohto 45444,

1/ 5SD-6, “Provisions Governing Qualificatton,” 1s issued for the information of

appiicants requesting quaiification’of products., Copies of this pudiicatfon ocay
be cbtained from the Commanding Officer, Naval Publications and Forms Canter,
5801 Tabor Avenue, Philadelphia, Pinn:ylvlnla 19120.

1
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APPENDIX
PROCEDURE FOR QUALIFICATION [NSPECTION

10. SCOPE

10.1 This appendixz datails the procedure for subamission of samples, with related
data, for qualification fnspection of capacitors covered by this specification. The
procadure for extending qualification of the required sample to other capacitors
covered by this specificetion 15 also outlined herein,

20. SusMiISSION

20.1 jample.

20.1.1 Single-style submtssion. A sample consisting of 154 (150 for metal-cased
units) sample units of the ghest capacitance valua in each voltage rating in each
style for which qualiffcattan is sought shail be submitted.

20.1.2 Combinsd-voitaqe submission. A sample consfisting of sample ynits of the

Nghest capacitance value In each voltage group in each style for wnich gualification
1s sought shall be subamitted (3ee table [X).

TABLE {X. Combined voltage sudbmiszion

Style Type dastgnation Nuober of untts Ratea volts
’ C10iD686~ 17 [
€x0l cxo1J184- 17 20
Ci01K126- 77 25
CXOLNM565- 17 50
i Cx0201337 - 17 5
cx02 C102J107 77 20
CX02K886 17 25
CI02Nz2s6 17 50
cxl2ns686 17 §
cxl2 CX12J15%6 17 20
CX12x106 17 25
CX12N478 17 . 50
Cx03D476 80 [
cx0l Cx03J156 80 20
Cx03ki106 80 25
CXO3IN4TS 80 50
£x04 CX08J156 17 20
Cx04nsgs 17 k1
CX050476 17 §
¢xQs Cx05J156 17 20
€x05x1406 17 25
CXO5K4TS 17 50

15
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