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MILITARY SPECIFICATION

CAPACITORS, FIXED, ELECTROLYTIC (NONSOLID ELECTROLYTE), TANTALUW,
ESTABLISHED RELIABILITY,
GENERAL SPECIFICATION FOR

FAILURE RATE LEVEL L INACTIVE
FOR NEU DESIGN AFTER 27 MAY 1976

This specification is approved for use by ail Depart-
ments and Agencies of the Department of Defense.

Scope. This specification covers tantalum, electrolytic (nonsolid electrolyte), fixed capacitors

ed and nonpolarized), hermetically {see 6.7) and nonhermetically cealed in meral caces (sep & 1)

rize

itors covered by this specification have reliability established for failure rate levels ranging from
or 1.0) percent to 0.007 percent per 1,000 hours in accordance with M1L-STD-690. These FR levels are
_r ahliched at a 6n-norcent ronf:dpncp leuol and are maintained at a 10-percent Droducer s rvsk A Part Per

capacitors suppiied to this specification. Statistical Process Controi (SP{) technigques are required in the
manufacturing process to minimize variation in production of ER capacitors supplied to the requirements of

this specification.

1.2 Classification. Capacitors covered by this specification are classified by the style as specified
(see 3.7).

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.4.%7 Specifications, standards, and handbooks. The following specifications, standards, snd handbocks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of
these documents are those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement theretg, cited in the solicitation (see 6.2)

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Dafanes Eisctronice Cuwlv Lenter, ATIN: DESC-ES, 1507 ggl_=1r\g!9n PIk_g'

Dayton, OH 45444-5270 by using the Standardization Document Improvement
Proposal (DD Form 1426} appearing at the end of this document, or by letter.

/A FSC 5910
RIBUTION STATEMENT A. Approved for pubiic release, distribution s uniimited.
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RIL-C-39006D
SPECIFICATIONS

FEDERAL
QQ-S-571 - Solder, Tin Alloy, Tin-Lead Alioy, and Lead Alloy.

MILITARY
MIL-C-3965 - Capacitors, Fixed, Electrolytic (Nonsolid Electrolyte), Tantalum, General

Specification for.

RIL-F-14256 - Flux, aul.ué?‘lﬁg' quulu {RGsin base).
MIL-1-23053 - 1nsulating Sleeving, Electrical, Heat Shrinksble, General Specification for.
MIL-C~39028 - Capacitors, Packaging of.

(See supplement 1 for List of associated specification sheets.)

STANDARDS
MILITARY
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.
MIL-STD-690 -  Failure Rate Sampling Plans and Procedures.
MIL-STD-790 - Reliability Assurance Program for Electronic Parts Specifications.
HiL-STD-810 -  Environmental Test Methods.

BIL-STD-1276
MIL-STD-1285

Leads, Weldable, for ELectronic Component Parts Specifications.
Marking of Electrical and Electronic Parts.

(Unless otherwise indicated, copies of federal and militery specifications, standards, and handbooks are
available from DODSSP - Customer Service, Standardization Document Order Desk, Building 4D, 700 Robbins
Avenue, Philadelphia, PA 19111-5094.)

2.2 non-Government pubilications. The following documents form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which ere DoD adopted are those
Listed in the issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DOPISS are the issues of the documents cited in the solicitation (see 6.2}

ELECTRONIC INDUSTRIES ASSOCIATION (EIA).

EIA-554 - Assessment of Outgoing Nonconforming Levels in Parts Per Million (PPM).
EIA-557 - Statistical Process Control Systems.

(Application for copies should be addressed to the Electronic Industries Association, Engineering
Nacm et mant M1 Danmneuviuamia AL fyiv) Limab g e an ne onrn‘ 1:11 \

Department, 2001 Pennsylvania Ave NW, Washington, DC 1813.

(Non-Government standards and other publications are normall
prepares or distributes the documents. These documents also

iable from the organization which
,,,,,, va
other informational services.)

ilable 1n or through Libraries or

y avai
maybe a

2.3 Order of precedence. In the event of a conflict between the text of this document and the references
cited herein (except for related associated detail specifications, specification sheets, or MS standards)
the tawet ~nf thie Ancsmant *nlbas Amracnadansca [V o~ A imamnt  eiiaiian 0 miimame m—da
LS LEAL Ul [IIIB VUULUSTIIL LOATD Pl sLTuTiivE. l'vl.llllg lll Llll. wuumu, lm‘vtl, SuUpcH STATS .w¥ '“U“ K--S

and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Specification sheets. The individuai item requirements shall be as specified herein and in
accordance with the applicable specification sheets. In the event of any conflict between requirements of
this specification and the specification sheet, the Latter shall govern (see 6.2).

3.2 @uslification. Capacitors furnished under this specification shall be products which are uutho?i:ed
by the qualifying activity for listing on the applicable qualified products List at the time of award of

contract (see L. L and £.3)., Unleas nrnmn-d from the manufacturer or his suthorized distributor listed or

approved for lListing on the qualified products list, parts furnished under this specification shall not be
considered as having set the requirements of this specification.

~nN
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3.3 Reliability and quality.

T 3.1 Relimbility. keliability of ER capscitors turnished under this specification shall be established
and maintained 1n accordance vwith the procedures and requirements specified in MIL-STD-790 and MIL-STD-690
with details specified in 4.1.2, 4.4.4.1, and 4.5. The reliability rating is identified by the following FR
Level symbols:

Symbol FR level (percent per 1,000 hours)
L .0

ga-o

nwxoUvx
N
o000

3.3.2 Quelity.

3.3.2.1 Statistical process control (SPC). The manufacturer shall implement and use statistical process
control techniques in the manufacturing process for ER parts covered by this specification. The SPC program
shall be developed and maintained in accordance with EIA-557. The SPC progrem shall be documented and
maintained as part of the overall reliability assurance program as specified in MIL-STD-790. The
implementation date for statistical process control shall be 12 months from the date of this specification.
Processes for application of SPC technigues shoutd include but are not limited to the following:

Slug Styles Foil Styles

2. Pressing. 2. Incoming materials.

b. Sintering b. Electro-chemical processing.

c. Electro-chemical processing. c. Assembly.

d. Sealing. d. Sealing.

e. Finishing. e. Finishing.

3.3.2.2 Quality levels. The quality of lots that have been subjected to and have passed the subgroup 100

percent screening inspections of group A inspection shall be established and maintained in accordance with
4.6.1.2.2 end £IA-554, method B. Individual ppm defect levels (i.e., ppm-2 and ppm-3) and an overall ppm

1Qual Pp ect Levels

defect level (i.e., ppm-5) shall be established based on the tests prescribed in the subgroup 2 tests of the

group A inspections. The defect tevel for ppm-2 shall be Less than 100 ppm. Data shall not be excluded
from the appropriate ppm calculation unless specifically authorized by the qualifying activity. Guidance
for exctusion of data is specified in EIA-554. The implementation of ppm verification shall be 12 months

= ab_ doa L abi. ool &locedoan

Trom Ine€ gaile O7T TNis SpeciTiICaTiIoNn.

3.3.2.3 Noncompliance. The contractor shall notify the qualifying activity when the 100 ppm tevel 1s
reached or exceeded for ppm-2. The contractor shall provide sufficient information to the qualifying
activity documenting the causes of the problem and what corrective action is being taken. Failure to

e nim! Af eb —LE_cad cmndiint Sonme Sha ADI

correct this probiem shall be the basis for removal of the affected product irom tne WrL.

3.4 Material. The material shall be as specified herein; however, when a definite material is not
- specified, 2 materizl shall be used vhich will enable the capacitors to meet the performance requirements of

this specification. Acceptance or approval of any constituent material shall not be construed as a
guarantee of the acceptance of the finished product. °

3.4.1 Cese. The case shall be of a corrosion-resisting material or shall be plated or treated to resist

corrosion.

3.4.1.1 Sleeving (when applicable). The sieeving shall be of a nonfungus nutrient material and shail be
in accordance with MIL-1-23053. In addition, the material shall not soften, creep, or shrink to a point
where any part of the cylindrical portion of the case is left uncovered at any test temperature specified
herein.

3.4.2 Solder. Solder shall be in accordance with Q@-5-571.

3.4.3 Soldering flux. Soldering flux shatl be rosin, rosin and alcohol, or other flux as approved by the
qualifying activity.

3.5 Design and construction. Capacitors shall be of the design, construction, and physical dimensions
specified (see 3.1).
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3.5.1 Case. Each capacitor shall be enclosed in a hermetically-sealed (type G-glass seal or
T-gilass-to-taniaius seal) o~ nonhermeticailiy-seaied {type E seal) metal case {(see 3.71) which will prevent
leakage or evaporation of the electrolyte and, in addition, will protect the capacitor element against the
entry of contaminants.

3.5.1.1 Steeving (when applicable). The sleeving shall extend .016 inch (0.41 mm) minimum, .062 inch
(1.57 sm) maximum, beyond each end of the capacitor body, however, if a shrink-fitted insulation is used for
the sleeving. it shall lap over the ends of the capacitor body.

3.5.2 (apacitor _eiementi. 1he capacitor element shal
foil or a sintered tantalum slug, and a cathode of etch
cathode (see 3.1).

h
)
»
)
r
I}
N
)
"

af-

3.5.3 TJTerminals. All terminals shall be permanently secured internally and externally, as applicable.
All external joints shail be soidered or weided. Terminais shaii be tin-iead coated as specified in
RIL-STD-1276.

2.5.3.1 Axisl-wire lesd. The cathode terminal for styles CLRES CLREO, CLR79, CLARY, CLR7S, and CLR74
shall conform to type C or N (see 3.1) of MIL-STD-1276; all other axial-wire Lead terminals shall conform
to type N31, N32, N51, or N52 (see 3.1) of MIL-STD-1276. The length and diameter shall be as specified
(see 3.1).

3.5.3.2 3Soider-ilug. Solder-ilug terminals shall be ©

3.5.3.3 sSolder dip (retinning leads). Onty the manufacturer (or his authorized category B distributor)
may solder dip/retin the leads of capacitors supplied to this specification, provided the solder dip process
has been approved by the qualifying activity.

3.5.3.3.1 Ouallf!Lngjgt1v1ty approval. Approval of the solder dip process will be based on one of the
following options:

a. When the original lLead finish qualified was hot solder dip lead finish 52 of MIL-STD-1276, the
manufacturer shall use the same solder dip process for retinning as is used in the original
manufacture of the product or one authorized by the manufacturer with aporoval based on the method
outlined in b.

(NOTE: The 200 microinches maximum thickness requirement is not applicable.)

b. When the lead finish originally qualified was not hot solder dip lead finish 52 of MIL-STD-1276 as
prescribed in 3.5.3.3.1a, approval for the process to be used for solder dip shall be based on the
folilowing test procedure:

(1) Thirty samples of the hernetic and 30 samples of the nonhermetic of any capacitance value for

~h wla ol mmd €3 eh mea ol rtard tn the manifantirarn’ece entlda Ain mracrmes Emllavisnes
cain a;y;: SNG &80 VINnTsn are ouujcunw tc the manufacturer's sglder GIP PTrOCEsSs. rOLOWINg

the solder process, the capacitors shall be subjected to the electrical test of group A
inspection (including the hermetic seal test if the device is hermetically sealed), with no
detects allowed.

Ten of the 30 sampies shail then be subjected to the soiderabiiity test, with no defectis
allowed.

~
N
~r

(3) The remaining 20 samples shall be subjected to the resistance to soldering heat test followed
by the moisture resistance test (or hermetic seal test if the device is hermetically sealed),
with no defects aiiowed.

3.5.3.3.2 SOlder d1i retinni tions. Only the manufacturer (or his authorized category B distributor)

a. As a corrective action if the Lot fails the group A solderability test.

b. After the group A screening test. Following the solder dip/retinning process, the electrical and
seal tests specified in group A, subgroup 1 shall be performed on a 13 piece sample randomly
selected from the inspection lot. If there are one or more defects. 100 percent of the lot shall
then be subjected to the test(s) from which the defect(s) originated. Ffollowing the test(s), the
manufacturer shall submit the lot to the group A solderability test as specified in 4.6.1.3.3.
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3.6 (onstant voltage conditioning. When capacitors sre conditioned as specified in 4.7.2, there shall be
nc evidence 0 mechanical camage or lLeakage of electrolyte.

3.7 DC leakage. When measured as specified in 4.7.3, the dc Leakage shall not exceed the applicable
value specified (see 3.1).

NOTE: For nu\potarizod capacitors, the value .pplies to measurements in both directions
except after environmental tests involving one directional polarizstion greater than

30 minutes, the value shall apply to the last poled direction only.

Canacitance Lhen menaurad a

a anarifiad in L 7 L the canacitance shatl he uithin talerance af the
CILSnCe. Wnen =essures o8 specitied 1n £.7.45, The capacitance shall 22 wvithin tolerance of Ihe

X R
~* o e

p_ _LEN_L1
nominal value specified (see 3.1).

3.9 Dissipation factor. When measured as specified in 4.7.5, the dissipetion factor shall not exceed the
value specified (see 3.1).

3.10 Seal (hermetically-sealed capacitors only, see 3.1). When capacitors are tested as specified in
4.7.6, there shall be no evidence of Leakage.

3.17 Shock (specified pulse). When capacitors are tested as specified in 4.7.7, there shall be no
momentary or intermittent contact of 0.5 miilisecond (ms) or greater duration, or arcing or any other
indication of breakdown, nor shall there be any open- or short-circuiting, mechanical damage or leakege of
electrolyte.

3.12 Vibration, high frequency. When capacitors are tested as specified in 4.7.8, there shall be no
intermittent contacts of 0.5 millisecond (ms) or greater duration, open~ or short-circuiting, sechanical
gemege or In-lr-n. of nlhr?rnly'- in -M\'\M, r-mr:?nr- cehall meat the fnllmlm mllnr--ntn'

DC leakage: Shall not exceed 125 percent of the applicable value specified (see 3 1.

Capacitance: Shall change not more than 15 percent from the initial measured value (see 3.8).
Dissipation factor: Shall not exceed 115 percent of the applicable value specified (see 3.1).

Visual examination: There shall be no evidence of harmful corrosion (as defined in 3.14), mechenical

damage, obliteration of marking, or leakage of elecirolyte.

3.13 Thermal shock. When tested as specified in 4.7.9, capacitors shall meet the following requirements:

0C leakage: (Except CLR79 and CLR81, see 3.1.) Shall not exceed 125 percent of the spplicable
value specified (see 3.1).

Capacitance: Shall change not more than 5 percent from the initial measured value (see 3.B).

Dissipation factor: shall not exceed 115 percent of the applvcable value specified (see 3.1).

____________________ R W 1

tX!Ql"ML exa-nruluon inere IHIL\ De no !V'IWWCE U'l L"K.g' OY I\.C(rolyl‘
3.14 Salt spray (corrosion). when capacitors are tested as specified in 4.7.10, there shall be no
homemé,: Y ol R ets] and a2t lanet ON Rarcant Af any avimnead tal eurdnra Aaf the snnnritar chall he nratectad
L= L b TFCsSIoN, and at east YU percent o7 @y TApUIt metsl surfsce of the PUPEL T LV STRIvL W P wLRV LTS

ish. There shall be no unwrapping of, or mechanical damage to, the insulating sleeving, when
applicable. Marking shall remain Legible.

3.15 Solderability (capacitors with axial-wire leads only, see 3.1). When capacitors are tested as
-Mri‘v.d sm L 7 11 the dinenad nartion ~f thea tarminatiane chall camfarm *a ¢tha ealid uire tarminatinn
specified in £.7.11, the di portion of the terzinations shall conforas tc the sclid-wire tersination

criteria of method 208 of MIL-STD-202.

3.16 Terminal strenath (direct Load). When capacitors are tested as specified in 4.7.12, there shall be
no loosening of or permanent damage to the terminals, terminal weld or solder, or seal.

3.17 Surge voltage. When tested as specified in 4.7.13, there shall be no intermittent contacts, open-
or short-circuiting, mechanical damage, or leakage of electrolyte.
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3.18 Moisture resistance. When tested as specified in 4.7.14, capscitors shall meet the following

requirements:
DC leakage: Shall not exceed 125 percent ot the applicable value specified (see 3.1).
1 Capacitance: Shaii change not more than the percent specified (see 3.1) from the initiat
. measured value (see 3.8).
| Dissipstion fector: Shall not exceed 115 percent of the spplicable value specified (see 3.1).
: visusl exsainstion: There shall be no evidence of harmful corrosion (as defined in 3.14), mechaniceal

damage, obliteration of marking, or leakage of electrolyte.

3.19 Dielectric withstanding voltage (insulated capacitors only. see 3.1). When tested as specified in
4.7.15, the sleeving shall withstand the potential without breakdown.

3.20 Insulation resistance (insulted capacitors only, see 3.1). Uhen measured as specified in 4.7.16,
the insulation resistance shall be not less than 100 megohas.

3.27 Lovw temperature (storege). When tested as specified in 4.7.17, capacitors shall meetr the following

requirements:
0C leakage: Shall not exceed the applicable value specified (see 3.1).
Capacitance: Shall change not more than the percent specified (see 3.1) from the initial weasured

value (see 3.8).
ssipation factor: Shall not exceed the applicable value specified
lec

Di
External axamination: There chall be no evidence of Leakans of el

ternal exEs eT naELL evieer LOBXEG

-t

3.22 Stability at low and high temperatures. Vhen tested as specified in 4.7.18, capacitors shall meet
the following reauirements:
Step 1 (+25°0):

DC leakage: éhaLL not exceed the applicable value specified (see 3.1).
Capacitance: Shall be within the applicable tolerance specified (see 3.1).

Dissipation fector: Shall not exceed the spplicable value specified (see 3.1).

Step 2 (-55°C):
lmpedance: Shall not exceed the applicable value specified (see 3.1).
Capacitance: Shall change not more than the percent specified (see 3.1) from the step 1 measured
vatue.

Step 3 (+25°C

NC laakamna- el-.
Si

all mnet avecoaad the amnlicahla ualie enarifiad (eaa T 1)
bC leskage: hall not exceed the spplicable vslue specified (see 3.1).
Capacitance: Shall change not more than the percent specified (see 3.1) from the step 1 measured
value.
Dissipation factor: Shall not exceed the applicable value specified (see 3.1).

Tre et s

Step 4 (+85°C):
DC leakage: Shall not exceed the applicable value specified (see 3.1).
- Capacitance: Shall change not more than the percent specified (see 3.1) from the step 1 measured

yalia
VailuT.

Dissipation factor: Shall not exceed the applicable value specified (see 3.1).

Step 5 (+125°C):
DC leakage: Shall not exceed thc applicable value specified (see 3.
Capacitance: Shall change not more than the percent specified (see
value.
Dissipation factor: Shall not exceed the applicable value specified (see 3.1).

1)
3. 1) from the step i measured

Step 6 (+25°C):

DC leakage: Shall not exceed the applicable value spec1f1ed (see 3.1).
c.pggitnnca- Shall ch.nne not more than the percent nnocrh (see 3.1) from the step 1 measured
value.

Dissipation factor: Shail not exceed the applicable vaiue specified (see 3.1j.

o
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3.23 Revérse volt
[§Y

DC Leakage: Shall not exceed 125 percent of the appiicable value specified (see 3.1)

Capacitance Shall change not more than the percent specified (see 3.1) from the initial
value (see 3.8).

Dissipation factor: Shall not exceed the applicable value specified (see 3.1).

DC leakage (at
Capacitance:

ipation factor: Shall not exceed the applical
| examination: There shall be no damage, ob

10 D00-hour {(group B inspe

measured

2,000-hour (gqualification inspection). When tested as specified in 4.7.20.1, capacitors shall

85°C and 25°C): Shall not exceed 125 percent of the appiicabie vaiue specified (see 3.1).
Shall change not more than the percent specified (see 3.1) from the initial measured

value (see 3.8).
e value Sp
iteration o

BoUr (Qroup o i

2
.2 10,000
3

Dissipation fact

Dialactric uvithet

VICLTLLI 30 WL

spec
, capacitors shatl meet the f

Llowing requirements:

O |

)
): Shall not exceed the appllcable value spec1f1ed (see 3.1).

e tho memrert cmas S gy caa [ P

e
Sha\l ot exceed the applicable value specified (see 3.1).
S

nSuan ALEGE LINSULSIEC CapacItors onvy. SHNELL V0 8S

insulation resistance (insulated capacitors only): Shall be as specified in 3.20.
Visual examination: There shall be no damage, obliteration of marking, or ieakage of eiectroiyte.

DC Leakage:

Capacitance:

Capacitance
Dissipation
Visual Exami

3.26 Random vi

Shall not exceed the applicable value specified (see 3.1).

Shall not exceed the applicable value specified (see 2 1),

SN8.1 NOT eXLeCC 1C8DLe value spec {3ec

factor: Shall not exceed the applicable value specified (see 3.1,

(CLR79 and CLRB1 only). When tested as specified in 4.7.21,

hange not more than the percent specified (see 3.1) from the initial me
s

Shall not exceed 125 percent of the applicable value specified (see 3.1).

voltage (insulated capacitors only): Shall be as specified in 3.19.

capacitors shall

nation: There shali be no damage, obiiteration of marking, or ieakage of eiectroiyte.

bration (CLR25, CLR27, CLR35, CLR37, CLR71, CLR73, CLR79, and CLR81 "H" designated units

b W o

U”lz}. '"E" DHPCL
millisecond (ms)

DC leakage:

Capacitance:
Dissipation fa
Visual examina

...... aoa cnasridiad <= £ 7 D2 ekere shall be no intermittant contants of 0.5

itors are tested as SPELYTICU 1N &,/ .22, there snatil be n”oO IRtermittent Contacts OF
or greater duration. 1n addition, capacitors shall meet the following requirements:

Shall not exceed 125 percent of the applicable value specified (see 3. 1.

_______ : 1S cab value SDEec

Shall change not more than t5 percent from the initial measured value (see 3.8).
ctor: Shall not exceed 115 percent of the appiicabie value specified (see 3.
tion: There shall be no evidence of harmful corrosion (as defined in 3.14),

damage, obliteration of marking, or leakage of electrolyte.

3.27 Life at 125°C. When tested as specified in 4.7.23, capacitors shall meet the following

requirements:

DC leakage (at
Capacitance:

Dissipation fa
Dielectric wit
Insulation res

Visual exaaina

125°C and 25°C): Shall not exceed the applicable value specified (see 3.1).
Shail change not more than the percent specified (see 3.1) from the initial =

(see 3.8).

ctor: Shall not exceed the applicable value specified (see 3.1).
ﬁffiﬁdiﬁg voltage (insulated capacitors only): Shall be as specified in
istance (insulated capacitors only): Shall be as specified in 3.20

1.

V.

mechanical

tion: There shall be no damage, obliteration of marking, or leakage of electrolyte.
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3. 271 2._000-hour (aroun C inspection). When tested as specified in 4.7.23.1. capacitors shall meet the

tfolloving requirements:

DC Leakage (at 125°C): Shall not exceed 125 percent of the applicable value specified (see 3.17).

DC Leakage (at 25°C): Shall not exceed the applicable value specified (see 3.1).

Capacitance: Shall change not more than the percent specified (see 3.1) from the initial measured

value (see 3.8).

Dissipstion factor: Shaill not exceed the sppiicabie vaiue specitied (see 3.7).

Dielectric withstanding voltage (insulated capacitors only): Shall be as specified in 3.19.

Insulation resistance (insulated capacitors only): Shall be as specified in 3.20.
et iae

Visual exasinetion: There shall be noc dassge, obliter on of sarking, or leaksge of slectrolyte.
3.28 Barometric pressure (reduced). When tested as specified in 4.7.24, there shall be no flashover,
breakdown, or harmful deformation of the case, and mechanical damage. obliteration of marking., or lLesksge of

electrolyte.

3.29 Fungus. The manufacturer shall certify that all external materials are fungus resistant or shall

perform the test specified in 4.7.25. When capacitors are tested as specified in 4.7.25, examination shall
disclose no evidence of fungus growth on the surface of the capacitor.

3.30 Resistance to soilvents. When capacitors are tested as specified in 4.7.26, marking shaii remain
Llegible and shall not smear or rub off. In addition, there shall be no visible indication of damage or
deterioration to the capacitor body.

3.31 Resistance to soldering heat. When tested as specified in 4.7.27, capacitors shall meet the
following requirements:

PC Leakage: Shsll not exceed the applicable value spec1f1ed (see 3.1)

Capacitance: Shaii change not more than the percent specified (see 3.1 ) from the initial weasured
value (see 3.8).

Dissipation factor: Shall not exceed the applicable value specified (see 3.1).

3.32 nmarking. Marking of capacitors shall conform to method I of MIL-STD-1285 and shall include the Part
or Identifying Number (PIN), “JAN® brand, trademark, CAGE code, date code, iot symboi, capacitance (in ufj],
and rated voltage. Capacitors shall be marked as shown in the following example.

MEOMNNL 7
NITNNAO/

01-3001 - Part or ldentifying Number (PIN)

JAN THM - "JAN" brand and trademark.

12345 - CAGE code.

9015A - bate code and lot symbol.

A5uF 5V - {apacitance and raied voitage. As an option, ihe rated voitage may be marked

on a new {ine under the capacitance.
Polarity marking for polarized units shall be marked as specified (see 3.1).

3.32.1 PIN. The military PIN shall consist of the iLetter “MN", the basic number of the specification
sheet. and an assigned dash number (see 3.7), as shown in the following:

L] 35006/C1 ~-3307
Military Specification Dash
designator sheet number number
3.32.2 “JAN" and "J" marking. The United States Government has adopted, and is exercising legitimate

control over, the certification marks “JAN" and “J* to indicate electricai equipment, nameiy, resistors,
capacitors, and the like, acquired by, or menufactured for use by, or for the Government in accordance with
standard Government specifications. Accordingly, capacitors acquired to and meeting all of the criteria
specified herein and in applicable specification sheets shall bear the certification mark “JAN", except that
cspacitors too small to bear the certification mark “JAN" shall bear the Letter "J'. The "JAN" or “J* shall
be located on the first Line above or below the PIN. Capacitors furnished under contracts or orders which
either nermit or require deviation from the conditions or reguirements specified herein and in aonlicable
specification sheets shall not bear "JAN" or "J". 1n the event a capacitor sample fails to meet the
requirements of this specification and the aspplicabie specification sheet, the manufacturer shail resove the
"JAN" or the "J" from the sample tested and also from all capacitors represented by the sample. The United
Stetes Government has obtained Certificate of Registration No. 504,860 for the certification mark “JAN".
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3.32.3 substitutability of feailure rate levels. A menufacturer mey supply to those failure rate Levels,
ac Listed n table I, which are higher then to which he is aualified. ltess of an exponentiai FRL as shown
in table ] and marked to lower FRL's, with acquiring agency approval, are substitutable for higher FRL's,
and shall not be remarked unless specified in the contract or purchase order (see 6.2), the lot daste codes
on the parts are unchanged, snd the workmanship criteria is met. -

TABLE 1. Failure rate substitutability.

Parts qualified to Are substitutable for
failure rate Level failure rate level

S L, M, P, and R

R L, 8, and P

4 L and M

L] L

3.32.4 sSubstitutability of capacitance tolerance and rated voltages. Parts qualified and marked to
tighter capacitance tolerance or higher rated voltage, with acquiring agency approval, are substitutable for
parts marked to looser capacitance tolerance or lower rated voltage, provided all other values, such as case
size, characteristic, and leads are the same. The substitutable parts shall not be remarked unless
specified in the contract or purchase order (see 6.2). In the event the capacitance tolerance or voltage
rating is remarked, the Lot date codes on the parts shall not be changed and the workmanship criteria shall
be met.

3.32.5 Non-established relisbility (Non-ER) marking. An ER part manufactured in accordance with this
specification may be marked and furnished as the non-ER version of a similar part in MIL-C-3965, with
acquiring agency approval, provided it is produced on the same assembly lLine or lines, and is subjected to
and meets all of the inspection requirements of the ER part.

3.33 workmanship. Capacitors shall be processed in such a manner as to be uniform in quality when using
2X minimum to 4X maximum magnification. External (eads shall not exhibit cuts, nicks, or scrapes exceeding
10 percent of the diameter for round and flat Leadwire parts, except as follows:

Round leads: Within .050 inch (1.27 mm) beyond the weld area of the component, 10 percent of the surface
area of the Leads may exhibit bare base metal. These capacitors are not expected to be solderable within
.050 inch (1.27 mm) beyond the weld area.

3.33.1 Terminals and end seals. AllL terminals and end seals shall be free of grease or other foreign
material.

3.33.2 lnsulating sleeving (when appticable). Insulating sleeving shall fit the container case in such a
manner that there are no lLoose seams or ragged ends.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase order, the
contractor is responsible for the performance of sll inspection requirements (examinations and tests) as
specified herein. Except as otherwise specified in the contract or purchase order, the contractor say use
his own or any other facilities suitable for the performance of the inspection requirements specified
herein, unless disapproved by the Government. The Government reserves the right to perfora any of the
inspections set forth in the specification where such inspections are deemed necessary to ensure that
supplies and services confora to prescribed requirements.

4.1.1 Responsibility for compliance. All items shall meet all requirements of sections 3 and 5. The
inspection set forth in this specification shall become a part of the contractor's overall inspection system
or quality program. The absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies submitted to the Government for
acceptance comply with all requirements of the contract. Sampling inspection, as part of manufacturing
operations, is an acceptable practice to ascertain conformance to requirements; however, this does not
authorize submission of known defective material, either indicated or actual, nor does it commit the
Government to accept defective meterisl.

4.1.2 Reliability assurance program. A reliability assurance progras shall be established and meintained
in accordance with MI1L-STD-790.
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accordance with EIA-557. Evioence of such compliance shall be veritfied by
prerequisite for gualification and retention of gualification.

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

a. Qualification inspection (see 4.4).

h Varification of
o, yerivicaiion ©
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T QualITIeEtY
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n
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c. Quality conformance inspection (see 4.6).

4.3 1nspection conditions and methods.

4.3.1 1lnspection Conditions. Unless otherwise specified herein, all inspections shall be made in
accordance with the test conditions specified in the "GENERAL REQUIREMENTS" of MIL-STD-202.

4.3.2 Methods.

4.3.2.1 AC irements. AC rements shatl be made at a frequency of 120 25 hertz (Hz). The
magnitude of the ac voltage shall be equal to or Less than 1.0 volt root mean squared (rms). Except as
epecified in the folloving, the dc bisc voltage shall be 2.2 «0.0, -1.0 volte for all ac measuremente,

a. 5.0 +0.0, ~-1.0 vV dc (50-voit and 75-voit capacitors, styies CLRZ5 and CLR71 oniy).

b. 10.0 +0.0, -1.0 Vv dc¢ (100-volt, 125-volt, and 150-volt capacitors, styles CLR25, CLR71
CLR79, and CLRBY only).

c. At the option of the manufacturer, the dc bias voltage may be 2.2 +0.0, -1.0 V dc or 10 percent of
the rated voltage +0.0, -1.0 V dc, whichever is greater, for all styles.

The ratio of ac voltage to dc bias voltage shall be such that no reversal of dc voltage will occur across
the capacitor.

4.3.2.2 BReference meacu
after conditioning, the reference measurement shall be considered the last measurement made at 25°C 25°C
prior to conditioning. Uniess reference measurements have been made within 30 days prior to the beginning
of conditioning, they shall be repeated.

remante Uhen p.q-npn.nfe arse hacad on comnarative mescursmente made hafore and
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- *
£.3.3 Power supply. The power supply used t
of the specified test voltage. The power supply used for dc leakage current measurements shall be
stabilized to at least 2100 parts per million. No voltage fluctuations shatl occur during measurements that
would produce a variation in the current measurement

‘If f 4D mansaméd an
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4.4 Qualification inspection. Qualification inspection shall be performed at a Laboratory acceptable to
the Government (see 6.3), on sample units produced with equipment and procedures normally used in
- production. Qualification approval uill be based on the successful completion of the tests specified in

L 7 2N T 4
g1

table II, and will not be withheld pending completion of the extended life test of 4.7.20
4.4.17 Semple size. The number of capacitors to be subjected to qualification inspection shall be as
specified in table 11 or in the appendix to this specification. Each capacitor style shall be qualified

separately.

4.4.2 Inspection routine. The sample shall be subjected to the inspections specified in table II, in the
order shown. Except as specified in table II, all sample units shall be subjected to the inspections of
groun I, For groun 11, two samnle units -h-“ be suhiected to the visual and mechanical examination
(internal) and the rmining sample units shall be subjected to the tests shown. These sample units shatll
then be divided as specified in table II for groups IlI through IX, and subjected to the inspections for
their particular group. ’

42 2 B Pacliimeoa
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&.4.4 Feilure rate level and quality level verification.
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4.4.4.1 FR qualification and lot conformance FR inspection. FR qualification and lot conformance FR
ingspection shall be in accordance with the general and detailed requirements of MIL-STD-690 and the

foliouinng derasile:

FOMACHEING wols

a. Procedure I - Qualification at the initial FR level. Level M of FRSP-6U shall apply. On
completion of the 2.000-hour aqualification test (group VI, table II1), the entire life test sample
shall be continued on test as specified in 4.7.20.3.1.

b. Procedure 11 - Extension of qualification to lower FR levels. To extend qualification to the
R and S FR levels, data from two or more voltage groups within a style and of similar construction
(see 4. £.1.1) may be combined, Life test data may be coshined for those styles in each groun

Listed in 4.6.1.1.

c. Procedure 111 - Maintenance of FR level qualification. Maintenance period B of FRSP-10 shall
apply Regardless of the number of production lots produced during this period, the specified

r P e shall bha acciumilatead o maintain cmralificmtion (caa L CF) t 36a tacet Adutm mmu

numoer of unit hours shall be sccusulated to ssintain qualifticastion (see 4.5f). Life test dats =y
be combined for those styles in each group Listed in 4.6.1.1. Styles in groups I and V (see
4.6.1.1) may be combined for FR level maintenance of all levels.

d. Procedure 1V - Lot conformance FR inspection. Lot conformance FR inspection shalt be in accordance
with 4.6.1.3.

4.4.4.2 Quslity level verification. The manufacturer is responsible for establishing & quality system to
\_le_rify the oom defect level of lots that are cnh\-rt-rl to enhnrnun 2 tectse of the groun A 1nemr?1nn:

The ppm Oefect level shall be based on » 6--onth woving average The manufacturer shall ver1fy and report
individuai ppm categories (i.e., ppm-Z and ppm-3) and an overaii ppm defect ievel {i.e., ppm-5j.

4.5 Verification of qualification. Every & months, the manufacturer shall compile a summary of the

resulte of ﬂunl1fv conformance insnections and extended FR tect rl-f= in the form of a verification of

SSULtS S== or=|=ance sSpPect SxLIeNCSC LS Gupe 2 &

qualification report and forward it to the qualifying activity within 30 days after the end of the
reporting period as the basis of continued quaiification approvel. In addition, the manufacturer shaii
immediately notify the qualifying activity whenever the failure rate data indicates that the manufacturer
has failed to maintain his qualified FR level. Continuation shall be based on evidence that, over the
6-month period, the following has been met:

a. The manufacturer meets the requirements of MIL-STD-790.
b. The manufacturer has not modified the design of the item.

c. The specification requirements for the item have not been amended so far as to affect the
character of the item.

d. Lot rejection for group A inspection does not exceed 10 percent or one lot, whichever is greater.
e. The requirements of groups B and C inspections are met.

f. The records of all FR tests combined substantiate that the L, M, or P fR levels have been
maintained or that the manufacturer continues to meet the R or S FR level for which qualified,
although the total component hours of testing does not, as yet, meet the requirements of 4.4.4 1c.

g. The manufacturer shall provide documentation to the gqualifying activity pertaining to ppm
calcuiations, including numbers of part types tested, individuai ppm defect categories (i.e., ppm-2
and ppe-3), and the overal( ppm defect rate (ppm-5). Capecitors styles may be combined in
accordance with each group Listed in 4.6.1.1 for ppm calculations.

1f group C test requirements were not met and the sanufacturer has taken corrective action satisfactory to
the Government, the forwarding of the verification of qualification report may be delayed until within 30
dsys sfter completion of retesting of the group € inspections. In this case, the gqualifying activity shall
be notified of this condition within the time the original verification of qualification report was due.
All reports shall be certified by a responsible company official. The qualifying sctivity shall be
contacted for the report format.
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1f a group C test requires & comparison of "post-test” readings with initial readings (delts measurements),
the verification of gualification susmary shall include the maximum and minimum delta changes for each
inspectior Llot. For (ife testing, delta C readings shall be reported at each interval in which readings are

Taken.

failure to submit the report within 30 days after the end of each 6-month period may result in Lloss of
gualitication for the product. 1n addition 1o the periodic submission of inspection data, the supplier
shall immediately notify the qualifying activity at any time during the 6-month period that the inspection
data indicates failure of the qualified product to meet the requirements of the specification.

In the event that no production occurred during the reporting period, a report shall be submitted certifying
that the manufacturer still has the capabilities and facilities necessary to produce the item. The
manufacturer, however, must maintain the required number of unit hours in the specified maintenance period
in order to remain qualified to the applicable failure rate levels. The manufacturer must also produce
enough parts during any reporting period in order to perfora all applicable group C tests.

4.5.1 Records. Maintenance of life test and FR Level records shall be as specified in MIL-STD-690.

4.6 Quality conformance inspection.

4.6.17 lnspection of product for delivery. Inspection of product for delivery shall consist of group A
inspection and subgroup 1 of group B inspection.

4.6.1.1 Inspection lot. An inspection lot, as far as practicable, shall consist of all capacitors from
‘the same production lLine or lines, produced under essentially the same conditions, and offered tor
inspection during a single work week. The following styles may be grouped:

a. Group I - Styles CLR25, CLR27, CLR35, CLR37, CLR7?1, and CLR73 (elastomer seals).
b. Group 1I - Styles CLR65 and CLR69.
c. Group I1l - Styles CLR10, CLR14, and CLR17.
d. 6roup IV - Styles CLR79 and CLR81.
e. Group V -~ Styles CLR25, CLR27, CLR35, CLR3?, CLR?1, and CLR73 (hermetic seals).
4.6.1.2 Production lot. A production Lot shall consist of all capacitors of the same style, voltage
rating, nominal capacitance value, and termination finish. Manufacture of all parts in the lot shall have

been started, processed, assembled, and tested as a group. Lot identity shall be maintained throughout the
manutacturing cycle.

4.6.1.3 Group A inspection. Group A inspection shall consist of the examinations and tests specified in
table III, in the order shown.

4.6.1.3.1 Subgroup 1 tests. The subgroup 1 tests shall be performed on a production lot basis on 100

* percent of the product supplied under this specification. Capacitors failing the tests of subgroup 7 shall
be removed from the tot. 1f, during the 100 percent inspection, screening requires that more than 5
percent of the capacitors be discarded, the entire production tot shall be rejected.

15
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TABLE Ill. 6roup A inspection.

Inspection Requirement TJest Sampling procedure
paragraph paragraph
Subgroup 1
Constant voltage
conditioning 3.6 4.7.2 -
DC leakage 3.7 4.7.3
Capacitance 3.8 L.7.4
Dissipation factor 3.9 L.7.5 ~100% inspection
Seal, condition A oF D
(hermetically-sealed styles) 3.10 4£.7.6.1
-
Suhnrwn 2 (nn-) 1”1 —
DC Leakage (ppm-2) 3.7 6.7.3
Capacitance (ppm-2) 3.8 L.7.4
Dissipation factor (ppm-2) 3.9 4£.7.5
Mechanical examination
design and construction —See table IV
(ppm-3) 3.5 4.7.1
Seal, condition A or D
(hermetically-sealed styles) 3.10 4.7.6.1 |
(ppm=-4) i
Subgroup 3
Solderability 3.15 LT7T.1 13 samples
0 failures
Subgroup 4
Visual examination 4.7.1 |
|
Material 3.1, 3.4, 3.4.1 4.7.1 |.
Marking 3.32 4.7 |— 13 samples 2/
Workmanship 3.33 4.71 | 0 failures
—i
1/ Not applicable for styles which are inactive for new design.
2/ These sampies may be the same sampies used in the subgroup 3 soiderability test, provided
they are not electrical rejects.
TABLE 1V. Sampling plans for ppm cstegories
Lot size Sample size
1 - 125 100 percent
126 - 3,200 125 units
3,201 - 10,000 192
10,001 - 150,000 294
150,001 - 500,000 345
500,007 - up 435
4£.6.1.3.1.1 nanufecturer's production inspection. I1f the manufacturer performs tests equal to or sore
tringent than those specitiad ibgroup 1 ©f table IIl, ss the finsl step of his production process,

s 2 nose SPECITISG W 3ULGIGUP
group A, subgroup 1 inspection may be waived
may be used instead. Authority to waive the
mctivity only. The following criteria shall
a. Tests conducted by the manufacturer

more stringent than those specified

and the data resulting froa the manufacturer's production test
subgroup 1 inspections shall be granted by the qualifying
be comnlied with:

during production shall be clearly identical to or
for subgroup 1. Test conditions shall be equal to

or more stringent than those specified for subgroup 1 tests.

b. Manufacturer subjects 100 percent of the product supplied under this specification to his

production tests.

16
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c. The parueters measured and the fatlure criteria shall be the same as, or more stringent

(R Y S S CRpRpy iy
Iﬂ-n, those SpeCITIeT nerEIn.

d. The Lot rejection criteria is the same as, or wore stringent than, tnose specified herein.

e. The manufacturer shall make available all information concerning the test procedures and
instrusentation used in his production tests. This data shall be provided as part of the
evaluation required for NIL-STD-790. The manufacturer shall also make available to the

Government all records of all detail test data resulting from production tests.

{. Once approved, the menufacturer shall not change the test procedures or criteria without
prior notification and concurrence by the qualifying activity.

4.6.1.3.2 Subgroup 2 tests (ppm categories).

4.6.1.3.2.1 Sampling plans. Subaroup 2 tests shall be performed on an inspection Lot basis. Samples

subjected to subgroup 2 shall be selected in accordance uith table 1v bosed on the size of the mspect'ion
tot. In the event of 1 or more failures the lot shall be TIJEI—LW. it is recommended that egquipsent snd

operators used to perform the subgroup 2 tests shall not be the same as those used in the subgroup 1,
100 percent tests for optimum verification.

4.6.1.3.2.2 Rejected tots. The rejected lot shall be segregoted from new Lots and those lots that have
passed inspection. The re)ccted lot shall be 100 percent inspected for those quality characteristics found
defective in the sample and any defectives found removed from the tot. A nev sample of parts shall then be
r.ndonly selected in accordsnce with table IV. 1f one or more defects are found in this second sample, the
lot shaill be rejected and shall not be supplied to th

4.6.1.3.2.3 PPM calculations. PPM calculations shall be based on the results of the first sample check
as prescribed in 4.6.1.3.2.1. Calculations and data exclusion shall be in accordance with EIA-554.

Note: PPM calculations shall not use data on the second sample submission.

4.6.1.3.3 Subgroup 3 (solderability).

4.6.1.3.3.17 Sampling plan. Thirteen samples shall be selected randomly from easch inspection lot and
subjected to the solderability test. The manufacturer may use electrical rejects from the subgroup 1

screening tests for all or part of the samples to be used for solderability testing. If there are one or

more defects, the Lot shall be considered to have failed.

4.6.1.3.3.2 Rejected lots. In the event of one or more defects, the inspection Lot shall be rejected.
The manufacturer may rework the lot as follows: Each production Lot that was used to form the failed
inspection iot shail be individuaily submitted to the soiderabiiity test as required in 4.6.1.3.3.1.
Production lots that pess the solderability test are available for shipment. Production lots failing the
solderability test can be reworked only if subaitted to the solder dip procedure in 3.5.3.3.

4.6.1.3.3.3 Disposition of samples. Samples subjected to the solderability test may be delivered on the
contract if they pass the group A, subgroup 4 tests.

4.6.1.3.4 sSubgroup 4. Subgroup &4 shall be performed on an inspection basis. Sampling inspection shatll
be in accordance with tabie ili.

4. 6 1.3.4.17 Rejected lots. The re]ected Lot shall be segregated from new lots and those lots that have
passed inspection. Lots rejected becasuse of failures in subgroup 4 msy be offered for acceptance only it
the manufacturer inspects all units in the Lot for those quality characteristics found defective in the
sample and, efter removing all defective units found, reinspects the Lot using the sampling procedure
specified in table 111 1f one or more defects are found in the second sample, the lot shall be rejected
and shall not be supplied to this specification. Resubmitted lots shall be kept separate from new lots, and
shali be identified as resubmitted iots.

- - hen amada e abea - a Lo baas .
in the order shown, and shall be perforsed on sample units which have been subjec

6. 1 4 Group B inspection. Group B 1nspectlon for all FR lev ls shall consist of the tests specified in
tabile v, aa ide T
passed the applicable tests of group A inspection.

and hauva
TR TR VE

4£.6.1.4.1 ssspling plan. For su bg. oup 1, 13 sample units shall be selected st rendom from each
inspection (ot. For subg 2, a minimum of 10 sample units shall be selected at random from each
inspection Lot and shall be inspect ed

as specified. Units selected for subgroup 2 may be subjected to
specified test before 1 month has elapsed.
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TABLE V. Group B inspection.

Test Requirement Jest Sampling procedure
paragraph paragraph

Subgroup 1
Stability at low and high
temperatures 3.22 4.7.18 13 sampies
0 failures
Subgroup 2
Thermal shock 3.12 £.7.9 —_—
10 samples
Life (10,000-hour at 85°C) 1/ 3.24.2 4.7.20.2 - 0 failures

1/ Unit hours generated shall be used for FR level computation.

4.6.1.4.2 Disposition of sample units. Sample units which have been subjected to group B inspection
shatl not be delivered on the contract.

4.6.1.4.3 Failure in group B inspection.

4.6.1.4.3.1 Subgroup 1. 1f an inspection lot is rejected as a result of failure to pass the subgroup 1
inspection, the individual production (ot, or lots, which produced the failures shall be jgentified and kept
separate from other Lots, and shall be subjected to 100 percent inspection for those characteristics found
defective.

4.6.1.4.3.2 Subgroup 2. If an inspection lot is rejected as a result of failure to pass the subgroup 2
inspection, the inspection iot shail not be resubmitted. Even though the iot has been rejected, those units
which were predesignated for extended life testing shall remain or be placed on test for the full Length of
time.

4.6.2 Periodic inspection. Periodic inspection shall consist of group C inspection. Delivery of
products which have passed group A and B inspections shall not be delayed pending the results of periodic

inensction
ngpection,

4.6.2.1 Group C inspection. Group C inspection shall be performed on sample units which have been
subjected to and have passed the applicable tests for group A inspection and shall consist ot the tests
specified in table VI, in the order shown. Test data shall be reviewed as part of the complete verification

nf ouml i€irmtinn
TT QUSLITICETION.
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TABLE V1. 6Group C inspection.

Test Requirement Test Number ot Number oOf
paragraph paragraph sample units failures
to be inspected allowed 1/

Subgroup 1 (every 2 months) - -
Shock (specified pulse) 3.1 4.7.7
vibration, high frequency 3.12 4.7.8 -— 12
Randos vibration 2/ 3.26 4.7.22
Salt spray (corrosion) 3.14 4£.7.10 -
Subgroup 2 (every 2 months) -
Terminal strength 3.16 6.7.12
Surge voltage 3.17 4.7.13 1
Moisture resistance 3.18 L.7.4
Dielectric withstanding

voltage (insulated

styles) 3.19 4.7.15 — 12
Insulation resistance

(insulated styles) 3.20 4.7.16
Seal, condition C

(hermetically

sealed styles) 3.10 L.7.6.2 —
Subgroup 3 (every 2 months)
Reverse voltage (when specified, 3.23 4.7.19 12 —

see 3.1)

Subgroup & (CLR79 and CLRB1 only)
(every 12 months) 3.25 4.7.21 32 3/ 1
AC ripple Life at 85°C

Subgroup S (every 2 months) 3.21 4.7.17 12 1
Low temperature (storage)

Subgroup 6 (every 12 months) 3.30 4.7.26 —_ —_—
Resistance to solvents 3.3 L.7.27 — 6 —1
Resistance to soldering heat 3.28 4.7.24 — —

Barometric pressure (reduced)

Subgroup 7 (CLR79 and CLRB1 only)
(every 12 months) 3.13 4£.7.9 2L 4/ 1
Thermal shock

Subgroup 8 (every month)
Thermal shock 3.13 4.
Life (2,000-hour at 125°C) 3.27.1 4.

9 10 0
.23.1 10 1

1/ A sample having one or more defects shall be considered as a single failure.

2/ CLR2S, CLR27, CLR35, CLR37, CLR?1, CLR73, CLR79, and CLRB1 "H" designated units only.
3/ Thirty-two units, eight of each case size.

4/ Twenty-four units, six of each case size.

4.6.2.1.1 Sampling plan. Sample units shall be taken from production every 2 months for subgroups 1, 2,
3, and 5, every 12 months for subgroups 4, 6, and 7, and every month for subgroup 8. Styles shall be
combined in accordance with the groups listed in 4.6.1.1. The voltages selected shall be represented in the
sample in the same proportion as the voltages produced during the sampling period. The maximum and minimum
case sizes manufactured during those months shall be represented in at least the approximate ratio of
production, except for subgroup 1. The sample for subgroup 1 shall be composed of a minimum of three pieces
of any one case size, and all case sizes produced in 8 12-month period shall receive subgroup 1 testing at
least once during that 12-month period. Allowable failures shall be as specified in table VI.

4.6.2.1.2 Failures. If the number of failures exceeds the number allowed in table VI, the sample shall
be considered to have failed.
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4.6.2.1.3 Disposition of sample units. Sample units which have been subjected to group C nspection
shall not be delivered on the contract order.

4.6.2.1.4 Noncompliance. If a sample fails tc pass group C inspection, the menufacture- shall notity the
quatitying activity and cognizent inspection activity of such failure and take corrective action on the
materials or processes, or both as warranted, and on all units of product which can be corrected and which
are menufactured with essentially the same materials and under the same processes, and which are considered
subject to the same failure. Acceptance end shipment of the product shall be discontinued until corrective
action acceptable to the qualifying activity has been taken. After the corrective action has been taken,
group C inspection shall be repested on additional sample units (all inspections, or the inspection which
the original sample failed, at the option of the qualifying activity). Groups A and B inspections amsy be
reinstituted; however, final acceptance and shipmsent shall be withheld until the group C inspection has
shown that the corrective action was successful. In the event of failure after reinspection, inforsmstion
concerning the failure shall be furnished to the cognizant inspection activity and the qualifying activity.

4.6.3 Inspection of packaging. The sampling and inspection of the preservation, packing, and container
marking shall be in accordsnce with the requirements of MIL-C-39028.

4.7 Method of inspection.

4.7.1 Visual and mechanical examination. Capacitors shall be examined to verify that the materials,
design, construction, physical dimensions, marking, and workmanship are in accordance with the applicable
requirements (see 3.1, 3.4, 3.5, 3.32, and 3.33).

CAUTION: Care should be used in opening and handling these capacitors during the
internal examination, since some of the electrolytes used are dangerous and may
cause hara to person or property (equipment).

4.7.2 Constant voltage conditioning (see 3.6). Capacitors shall be conditioned at 85°C with the
applicable rated voltage applied through s 1,100 ohm (maximum) resistor for a period of 48 +5, -0 hours.
Capacitors shall be returned to room ambient temperature and shall then be visually examined for mechanical
damage and Leakage of electrolyte.

NOTE: For nonpolarized capacitors, the conditioning voltage shall be reversed periodically so that the
time of application of applicable voltage in both directions is approximately equal.

4£.7.3 DC leakage (see 3.7). DC leakage shall be measured with the dc rated voltage applied. The
electrification period shall be as follows:

a. Ffor qualification inspection: S %l minutes.
b. For quality conformance inspection: Within 5 minutes.
For nonpolarized capacitors, measurements shall be made in both directions.

NOTE: DC leakage shall always be the first measurement when dc (eakage, capacitance, and
dissipation factor measurements are made concurrently.

4.7.4 Capacitance (see 3.8). C(apacitors shall be tested in accordance with method 305 of MIL-STD-202.
The following details shall apply:

a. Test frequency: As specified in 4.3.2.1.
b. Limit of accuracy: Within 22 percent.
c. Magnitude of polarizing voltage: As specified in 4.3.2.1.
4.7.5 Dissipation factor (see 3.9). The dissipetion factor shall be determined by a polarized bridge.

Measurement accuracy shall be within 22 percent. The test frequency and the magnitude of polarizing voltage
shall be as specified in 4.3.2.1.

4.7.6 Seal (hermetically-sealed capacitors only, see 3.1) (see 3.10). Capacitors shall be tested in
accordance with method 112 of M1L-STD-202. When applicable, this test may be performed prior to the
addition of the sleeving.

4£.7.6.1 Test condition A or D. (apacitors shall be tested in accordance with test condition A or D. No
measurement is required after testing.
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4.7.6.2 lest condition C. Capacitors shall be tested in accordance with test condition C. The following
details shall apply:

a. Procedure number and degree of leakage-rate sensitivity: Procedure 111, 10-5 ata cc/s. On
completion of this procedure, test condition A shall be used tor checking gross leak.

b. Measurements after test: Not applicable.
following this test, capacitors shall be visually examined for evidence of Leakage.

4.7.7 Shock_(specified pulse) (see 3.11). Capacitors shall be tested in accordance with method 213 of
MIL-STD-202. The following details and exceptions shall apply:

8. Special mounting means: Styles CLR14 and CLR17 capacitors shall be securely fastened by normal
mounting means. Capacitors with axial-wire Lead terminals shall be rigidly msounted on a mounting
fixture by the body with their terminals secured to rigidly supported stud-terminals, so spaced
that the length of each terminal froa the caspacitor is approximately .375 inch (9.52 sm) vhen
measured from the edge of the supporting stud-terminal. Capacitor terminals shall be within 30
degrees of being parallel. uhen securing capacitor terminals, care shall be taken to avoid
pinching the capacitor terminals.

b. Test condition letter: 1 (100 g's), or D (500 g's) for CLR79 and CLR81 “M" designated units.

c. Measurement and electrical loading during shock: DC rated voltage shall be applied to the
capacitor during the test. Observations shall be made to determine intermittent contacts or
arcing, or open- or short-circuiting. Detecting equipment shall be sufficiently sensitive to
detect any interruption of 0.5 ms or greater duration.

d. Examination after test: Capacitors shall be visually examined for evidence of ercing, breakdown,
mechanical damage, and Leakage of electrolyte.

4.7.8 Vvibration, high frequency (see 3.12). Capacitors shall be tested in accordance with method 204 of
MIL-STD-202. The following details and exceptions shall apply:

a. Mounting of specimens: The body of the capacitor shall be rigidly mounted to the vibration test
apparatus.

b. Test condition letter: D (20 g's), as specified (see 3.1) or H (80 g's) for CLR79 and CLR8T "H”"
designated units. The motion shall be applied for a total of B hours (4 hours in each of two
mutually perpendicular directions, one parallel to and the other perpendicular to the cylindrical
axis).

c. Measurements: During the Last 30 minutes of vibration in each direction, an electrical measurement
shall be made on the capacitors to determine intermittent contacts or open- or short-circuiting.
Detecting equipment shall be sufficiently sensitive to detect any interruption of 0.5 ms or greater
duration. Capacitors shall be returned to the inspection conditions specified in 4.3.1, and the dc
Leakage, capacitance, and dissipation factor shall be measured as specified in 4.7.3, 4.7.4, and
4.7.5, respectively.

d. Examination after test: Capacitors shall be visually examined for mechanical damage and leakage of
electrolyte.

4.7.9 Thermal shock (see 3.13). Capacitors shall be tested in accordance with method 107 of MIL-STD-202.
The following details and exceptions shall apply:

a. Conditioning prior to first cycle: 15 minutes at room ambient conditions (see 4.3.1).
b. Test condition {etter: A, except step 3 shall be +125° +4°, -D°C.

c. Number of cycles: 30. CLR79 and CLR81 only: 300 cycles, qualification and group C; 30 cycles for
group B.

d. Measurements before cycling: Not applicable.
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e. Measurements after cycling: DC Leakage, capacitance, and dissipation factor shall be measured as
specified in 4.7.3, 4.7.4, and 4.7.5, respectively. In addition, capacitors shall be externally
examined tfor teakage of electrolyte. Detection of leakage o7 electrolytr shal!l be determined by
the use of Thymol blue, or other suitable chemical indicator solution.

4.7.10 salt spray (corrosion) (see 3.14). (apacitors shall be tested in accordance with method 101 of
MIL-STD-202. The following details and exceptions shall apply:

a. Applicable salt solution: Five percent.
b. Test condition letter: B (48 hours).
c. Measurements after tests: Not applicable.

d. Examination after tests: After the test, the capacitors shall be washed and then air-dried for 24
hours. The capacitors shall then be examined for evidence of harmsful corrosion, loss of plating,
unwrapping of or mechanical damage to the insulating sleeving (when applicable), and legibility of
marking.

4.7.11 Solderability (capacitors with axial-wire lead terminals only, see 3.1) (see 3.15). Capacitors
shall be tested in accordance with method 208 of MIL-STD-202. The following details shall apply:

a. Number of terminations of each part to be tested: 2.

b. Depth of immersion: TYerminals shall be immersed up to .062 inch (1.57 mm) of the welded joint or
up to .156 inch (3.96 wm) of the body, whichever spplies.

4.7.12 Terminal strength (see 3.16). All capacitors shall be tested in accordance with 4.7.12.1 and the
capacitors with solder-lug terminals which show visible bending during the pull test shall be tested in
accordance with 4.7.12.2; capacitors with axial-wire lead terminals shall be tested in accordance with
4.7.12.3. After the tests, the terminals, terminal weld or solder, and seals shall be examined for
loosening or permanent damage.

4.7.12.1 Pull test. Capacitors shall be tested in accordance with method 211 of MIL-STD-202. The
following details and exception shall apply:

a. Test condition Letter: A.

b. Applied force: 3 pounds +2, -0 ounces (1.4 +0.1, ~0 kg) for capacitors with axial terminals and S
pounds +3, -0 ounces (2.3 +0.1, -0 kg) for capacitors with solder-lug terminals.

c. Duration of applied force: 30 +5, -0 seconds.

4.7.12.2 Bend test. Capacitors shall be tested in accordance with method 211 of MIL-STD-202. The
following detail and exception shall apply:

a. Test condition letter: B.
b. Number of bends: Four.

4.7.12.3 MWire-lead bend test. The terminal shall be inserted into the hole of the test block fixture and
the wingnut shall be tightened (see figure 1). There shall be a minimum of .188 inch (4.78 mm) but not more
than .313 inch (7.95 mm) of terminal Length between the test block fixture and the end of the case (for
terminals with welds more than .188 inch (4.78 sm) from the end of the case, the bottom of the weld shall be
flush with the test block fixture). With the fixture firmly supported in a horizontal position, the case
shall be forced over in such a manner that the terminal (from the end of the fixture case) is maintained in
its axial position as closely as practicable while bending the terminal until the end of the case touches
the top surface of the fixture. When the case is returned to the starting position, one complete bend of
the test will have been completed. The second bend shall be completed in the same manner as the first
except that it shall be in the reverse direction. Succeeding bends shall alternate in direction similar to
the first and second bends. AlLl terminals shall be subjected to four bends. The rate of bend shall be
approximately 5 seconds per bend.
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FIGURE 1. Test block fixture for wire-lead bend test.
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4.7.13 Surge voltage (see 3.17). Capacitors shall be subjected to 1,000 cycles of the appliceble dc
surge voltage specified (see 3.1). The ambient temperature during cycling shall be B5°C. Each cycie shail
consist of a 30-second surge voltage application followed by & 5-% minute discharge period. Voltage
application shall be made through a resistance of 1,000 100 ohms including the source in series with the
cepacitor. Each surge voltage cycle shali be performed in such & manner that the ecapacitor is discharged
through the 1,000-ohm resistor at the end of the 30-second application. The test shall be terminated on the
discharge portion of the cycle. During the test, an electrical measurement shall be made to detect

capacitors shall be visually examined

s CSPSCIIOTES SRS

intermittent contacts or open- or short-circuiting. After the test

for mechanical demage and leakage of electrolyte.
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4.7.7% Moisture resistance (see 3.18). C(apacitors shall be tested in accordance with method 106 of
MIL-STD-202. The following details and exceptions shall apply:

a. Mounting: Except during examinatior and measurement:z, capacitorc shall be securely tastened by
normal mounting means

b. Polarization and toading voltages: 6 volts dc.

c. Step 7b: Vibration is not required during step 7b.

d. Final measurements: After the final cycle and within 2 to 6 hours after removal of the capacitors
from the humidity chamber, the dc leakage, capacitance, and dissipation factor shall be measured as

specified in 4.7.3, 4.7.4, and 4.7.5, respectively, at the inspection conditions specified in
4.3.1.

e. Examination after test: Capacitors shall be visually examined for evidence of harmful corrosion,
mechanical damage, obliteration of marking, and leakage of electrolyte.

4.7.15 Dielectric withstanding voltage (insulated capacitors only, see 3.1) (see 3.19). Capacitors shall
be tested 1n accordance with method 301 of MIL-STD-202. The following detail and exceptions shall epply:

a. Magnitude and nature of test voltage: 2,000 V dc.

b. Points of application of test voltage: Between the capacitor case and a fixture which will provide
intimate contact with 70 to 80 percent of the capacitor body length, with the fixture (foil or
otherwise) centered on the body length.

c. Examination after test: Sleeving shall be examined for evidence of breakdown.

4.7.16 lnsulation resistance (insulated capacitors only, see 3.1) (see 3.20). Capacitors shall be tested
in accordance with method 302 of MIL-STD-202. The following details and exception shall apply:

a. Test condition letter: B (500 V dc 210 percent).

b. Points of measurement: Between the capacitor case and a V-block in intimate contact with the
sleeving.

c. Electrification time: 1 minute +0, -15 seconds.

4.7.17 Low temperature (storage) (see 3.21). Capacitors shall be tested in accordance with method 502 of
MiL-STD-810. The following details and exceptions shall apply:

a. Storage temperature: -62°C +0°C, -3°C.

b. Exposure time: 72 hours followed by & 1-hour exposure at +125°C +4°C, -0°C within 24 hours atter
low temperature storage.

c¢. Measurements after exposure: Capacitors shall be returned to inspection conditions specified in
4.3.1 and, within 24 hours after exposure, dc leakage, capacitance, and dissipation factor shall be
measured as specified in 4.7.3, 4.7.4, and 4.7.5, respectively.

d. Examinstion after test: Capacitors shall be externally examined for leakage of electrolyte.
Detection of lLeakage of electrolyte shall be determined by the use of Thymol blue, or other
suitable chemical-indicator solution.

4.7.18 Stability at low and high temperatures (see 3.22). The measurements specified in table V11 shall
be made in the order shown. The capacitors shall be brought to thermal stability. Thermal stability will
have been reached when no further change in capacitance is observed between two successive measurements
taken at 15-minute intervals. -
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TABLE VII. &roturca ond msesuresents for stability

tests at low and high temperstures.

Stegp

Jemperature

Neasurement

Test paragraph

+25°¢

DC Leakage
Capacitance

Dissipation factor

Impedance

Canacitance

Sapaciisr

DC Leakage
Capscitance
Dissipation factor

oo
-

2 -55°C +0°C, -3°C

3 +25°C

&

+85°C +3°C, -0°c

DC leakmne
DC leakage

Capacitence

Dissipstion factor
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Capacitance
Dissipation factor

.

DC Leakage
Capacitance
Dissipation factor
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1/ Dburing the measurement, derated voltage (see 3.1) shall be applied.

4.7.18.1 1lmpedance. The capacitor shall be conditioned at -55°C 40°C, -3°C for a period of not less than
30 minutes or until stable measurements can be obtained. The impedance shall then be measured directly or
determined from measurements obtained on a bridge. Measurements shall be made at 120 25 Hz. Measurement

accuracy shalt be within 5 percent.

4.7.19 Reverse voltage (when specified, see 3.1) (see 3.23). Capacitors shall be subjected to a dc
potential of 3 volts, applied in the reverse polarity direction, for 125 210 hours. The ambient temperature
ﬂnr1qg the teet ‘hElL be 85°C. Capscitors shall be maintained at B5°C and dc rated voltage shall be applied
in the forward polarity direction for an additional period of 125 %10 hours. Capacitors shall then be
returned to room ambient temperature and the dc leakage, capacitance, and dissipation factor shall be

measured as specified in 4.7.3, 4.7.4, and 4.7.5, respectively.

QCOr fama T A1)
OJ L ASCT J.c%/

4.7.20.1 2.000-hour (qualification inspection) (see 3.24.1). Capacitors shall be tested in accordance
with method 108 of MIL-STD-202. The following details and exceptions shall apply:

a. Distance of temperature measurements from specimens, in inches: Not applicable.
b. Method of mounting: Styles CLR14 and CLR17 capacitors shall be mounted by normal mounting means.
Other style citors shall be mounted by their terminals

c. Test temperature and tolerance: 85°C +3°C, -0°cC.

d. Operating conditions: DC rated voltage (see 3.1) shall be applied gradually (not to exceed 5
minutes either by a slow build-up of the voltage or through a resistor which shall be shorted cut
within 5 minutes). Voltage shall be applied continuously except for measurement perjods. The
impedance of the voltage source, as seen from the terminals of each capecitor, shall not exceed 10
ohms. Storage batteries, or an electronic power supply capable of supplying at least 100
millismperes when a capacitor is shorted out, shall be used. For nonpolarized cepacitors, the
voitege shail be reversed every 125 210 hours.

e. Test-condition letter: F (2,000 +72, -0 hours).

f. Measurements after exposure (at 85°C): DC Leskage shall be measured as specified in 4.7.3 during
the first hour of exposure and then st 240 +48, -0 hours; 1,000 +48, -0 hours; and 2,000 +72, -0
hours.
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. Measurements alter exposure: (Cspacitors shall be returned to the inspection conditions specified
in 4.3.1, and dc leakage, capacitence, and dissipetion factor shall measured as specified in
4.7.3, 4.7.4, and 4.7.5, respectively.

h. Examination after test: Capacitors shall be visually examined for damage, obliteration of marking,
and leakage of electrolyte.

i. The capacitors shall then be continued on Life test in accordance with 4.7.20.3.

4.7.20.2 10,000-hour (qroup B inspection) (see 3.24.2). Except as specified in the following, capacitors
shall be tested in accordance with 4.7.20.1:

a. Test duration: 10,000 +96, -0 hours.

b. Measurements during exposure: DC Leakage shall be measured during the first hour of exposure and
then at 240 +48, -0 hours; 2,000 +72, -0 hours; and every 2,000 +72, -0 hours thereafter until
10,000 +96, -0 hours have elapsed. At the completion of 6,000 hours, capacitors shall be returned

to the 1nspectvon conditions specvﬁod in 4.3.1, snd dc leokage, capacitance, and dissipation
factor shall be measured as specified in 4.7.3, 4.7.4, end 4.7.5, respectively.

¢. Measurements after exposure: In addition to the measurements specified in 4.7.20.1g, th
dielectric vithstanding voltage and insulation resistance shatl be measured on insutated capacitors

GIeeCIric wIInsanGyt voilage nsulst ser -1 Y peQ3urec e capac?

as specified in 4.7.15 and 4.7.16, respectively.

4.7.20.3 Extended Life (following 2,000-hour qualification inspection) (see 3.24.2). Sample units which
have been subjected to 2,000 hours of Life test as specified in 4.7.20.1, shalt remain on test for sn

sdditionst 8,000 +96, -0 hours. DC lesksge shall be messured during exposure after every 2,000 472, -0

hours until 10,000 +96, -0 hours have elapsed. After completion of the 10,000-hour hfe test time, the
dielectric withstanding voltage and insuiation resistance shaii be measured on insuiated capacitors as
specified in 4.7.15 and 4.7.16, respectively.

4.7.217 AC ripple life at_85°C (CLR?9 and CLR81 only) (see 3.25). Capacitors shall be tested in
accordance with method 108 of MIL-STD-202. The following details and exceptions shall apply:

a. Distance of temperature measurements from specimens, in inches: Not applicable.

mper ur remen Trom sDec imens, Y a

b. Method of mounting: Capacitors shall be mounted by normal mounting means.
c. Test temperature: 85°C +3°C, -0°C

d. Operating conditions: DC voltage (see 3.1) shall be applied gradually (not to exceed 5 minutes
either by a slow build-up of the voltage or through a resistor which shall be shorted out within 5
minutes). The rated ripple current at 40 +2 kHz (see 3.1) shall also be applied. The impedance of
the voltage source, as seen from the terminals of each capacltor, shall not exceed 10 ohlns

,,,,,,,, PP, bl o anet nnn -

Storage oattemes, oFf an elecironic power suppty capaoi¢e ot suppl.y lug at least 100 mil
when & capacitor is shorted out, shall be used.

584

rs)

]
OUT

n

1. Measurements before and after exposure: DC leakage, capacitance, and dissipation factor shall be
measured as specified in 4.7.3, 4.7.4, and 4.7.5, respectively.

Concimatimn a
CASEII@L IV &

and Leakage of electroiyt .

and CLR81 "H" designated units
only) (see 3.26). Capacitors shall be tested in accordance with method 214 of MIL-5TD- The following
detaiis and exceptions shail apply:

a. Mounting of specimens: The body of the capacitor shall be rigidly mounted to the vibration test

annanatiie
SppoTraLusS.

: Styles CLR79 and CLRB1 "H" designated units: Test condition: 1IK. The test
ted for 1 % hours in each of three mutually perpendicular directions.
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The test shall be conducted for 1 X hours in each of two sutually perpendicular directions, one

parallel and the other perpendicular to the cylindrical axis.

Reasurements:

shall be made on the capacitors to determine intermittent open- or short-circuiting.

Detect1

During the last 30 minutes of vibration in each direction, an electrical seasurement

ng

equipment shall be sufficiently sensitive to detect any interruption of 0.5 ms or greater duration.

Capacitors shall be returned to the inspection conditions specified in 4.3.1,

and the dc¢ Loak

wel

capacitance, and dissipation factor shail be measured as specified in 4.7.3, 4.7.4, and 4.7.5,
respectively.
e. Exsminstion after test: (spacitors shall be visuslly exsminad for harsful corrosion, sechenicsl
damege, obliteration of marking, and Leakage of electrolyte.
4L.7.23 Lite at 125°C (see 3.27). Except as specified in the following, capacitors shall be tested in

accordance with 4.7.20.1:

a. Test temperature and tolerance: 125°C +4°C, -0°C.

Y Nrana® ina sanditinne - Naratad unltama f(caa T 1) shatll hea annl iad

b. Opersting conditions: Derated voltage (see 3.1) shall be spplied.

c. Measurements after exposure: In addition to the measurements specified in 4.7.20.1g, the
dielectric withstanding vol_tagg and insulation resistance shall b measured on insulated capacitors
as specified in 4.7.15 and 4.7.16, respectively.

4.7.23.1 2,000-hour (group C inspection) (see 3.27.1). Except as specified in the following, capacitors
shall be tested in accordance with 4.7.23:

a. Test duration: 2,000 +24, -0 hours.

b. Operating conditions: Derated voltage (see 3.1) shall be applied

¢c. Heasurements during exposure: DC Leakage shail be measured at 125°C during the first hour of
exposure and then at 240 +24, -0 bours; 1,000 +24, -0 hours; and 2,000 +24, -0 hours.

d. Heasurements after exposure: OC leaskage, capacitance, d'lﬁﬁ'lﬁut';ﬁn factor, dielectric withstanding
voltage (insulated capacitors only), and insulation resistance (insulated capacitors only) shall be
measured at 25°C, as specified in 4.7.3, 4.7.4, 4.7.5, 4.7.15, and 4.7.16, respectively.

4.7.24 Barometric pressure (reduced) (see 3.28). Capacitors shall be tested in accordance with method
105 of MIL-S5TD-202. The following details shall apply:

a. Method of mounting: By normal mounting means.

b. Test condition letter: E (150,000 feet) (45,720 m).

c. Test during subjection to reduced pressure: At the end of the conditioning period and vith the
capacitors still at reduced pressure, the specified voltage (see 3.1) shall be applied for 1 minute
x5 seconds.

d. Test after subjection to reduced pressure: Capacitors shall be visually examined for harmful

Aafmmmatrimn anf SCha ~somam manthan:sal dame~na Al it amme tom mf mani doe lantoamnae Af alantenluea -t
M IVvVIiEmL. IV VI LIIE LEPT, mTLiMIlIvel U."s‘, VWLILEIGL WD U ot llllu, Lt.&.sc Vi TRiTLLIVLYLWE, o
indications of flashover and breakdown.

e. Exposure time prior to examination: 5 sinutes (minimum).

§4,.7.25 Fungus (see 3.29). Capacitors shail be tested in accordance with method 508 of WIL-STD-810.
Pretest and post-test measurements are not required.
4.7.26 Resistance to solvents (see 3.30). <Capacitors shall be tested in accordance with method 215 of
MiL-STD-202. The following details shall apply:
n Portion nf snarimen *n hrite - That nartian An ich markinn ie nreaent
a. Portion of specimen to be brushed: That portion on which marking is present.

Number of specimens to be tested:

Permissible extent of damage: As specified in 3.30.

n

As specified in applicable inspection tables.
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4.7.27 Resistance toc soldering hemt (see 3.31). Capacitors shall be tested n accordance with sethod 210
of M1L-STD-202. The following details and exceptions shall apply:

a. Special preparation of the specimen: Both leads shall be dipped in RMA fiux (in sccordance with
MIL-F-14256) tor S 20.5 seconds and then dipped 1nto solder. The parts shall be immersed to within
050 inch (1.27 mm) beyond the weld area.

b. Test condition: G.

c. Measurements after test: After completion of the cleaning process and following a minimus 3-hour
cooling period, the dc leakage, capacitance, and dissipation factor shall be measured as specified

i L 7 X 4 7 FA and L 7 & racnacrrivsly
- 9 i.%, &8hG s.7.2, Trespellivaly.

d. Examination after test: Capacitors shall be examined for evidence of mechanical damage.
5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-C-39028.

6. NOTES
(This section contains information of a general or explanatory nature that may be helpful, but 1s not
sandatory.}
6.1 lIntended use. These capacitors are primarily intended for use in filter, by-pass, and energy storage
applications requiring large capacitance values but where close tolerances are not an important factor and
where the ac component of voltage is small compared to the dc voltage.

6.2 Ordering data. Acquisition documents should specify the following:

[+]
-‘

le, number, and date of this specification.

b. Issue of DODISS to be cited in the soiicitation and, if required, the specific issue of individual
documents referenced (see 2.1).

(5]

D
d. 1f remarking of parts is required to indicate FR level (see 3.32.3).

e. Required levels of preservation and packaging, packing, and special marking (see section 5 and

2.32).

6.3 Qualification. With respect to products requiring qualification, awards will be made only for

et s @ o 1Y 128 -t tho *ima ~¥f auan A A~ rentran~ I sf:ad ~r -~ &
products which are, at the time of award of contract, gualified for inclusion in the applicsble Qualified

Products List, whether or not such products have actually been so listed by that date. The attention of the
contractors is called to these requirements, and manufacturers are urged to arrange to have the products
that they propose to offer to the Federal Government tested for qualification in order that they may be
eligible to be awarded contracts or purchase orders for the products covered by this specitication. The
activity responsibie for the Quaiified Products List is the Space and Naval Warfare Systems Command,
Washington, DC; however, information pertaining to qualification of products may be obtained from the
Defense E\ectronics Supply Center (DESC-E), Dayton, Ohio 45444-5270. Application for qualification tests

abkall Mo msoda mmmosomsdmem o un.... ;e iama jammime Mol 3Eansiant raniar ~f Lhisk ma hea Ahtainad

SiKILL T BOoUc l'l aLLVi uaiive lwltll Qv-o FIUVI) TOHS> UUVVI lllllg wﬂtll valun Luplt) Ul LUIRE"1} m} PUT wwLa ity
on application to DODSSP - Customer Service, Standardization Document Order Desk, 700 Robbins Avenue, Bldg.
4D, Philadelphia, PA 19111-5094.

6.4 Application information.

6.4.1 Life degradation. The degradation Limits change with the duration of the Life test. The FR levels
are based on catastrophic failures and parameter drifts beyond the degradation Limits.

6.4.2 Ripple voltage. The peak of the applied ac ripple voltage plus the applied dc voltage must not
exceed the dc voltage rating of the capacitor, either forward or reverse.

6.4.3 Paralleling capacitors. If capacitors are to be paralleled, the capacitance values should be equal
and the ripple current through each should be within 20 percent of each other.

6.4.4 Application information for styles CLR10, CLR14, and CLR17.

28
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6.4.4.1 Thermai shock. When these styles are not subjected to more than five cycies in application (see
4.7.9), they may be operated up to 175°C when properly voltage derated (see figure 2).
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FIGURE 2. Voltags darating vith temnerarure (125°C to 175°C)

(styles CLR10, CLR14, and CLR17 only).
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6.4.4.2 Ripple current. The maximum allowsble ras ripple current (in millismperes) is shown in table
VIII. The values are for 120-Hz operation over rated temperature (-55°C to +125°C).

TABLE VIII. Maximum ripple current.

Style Rated voltage Capacitance Ripple

(85°C) value current
17
Volts, dc uf mA
8 70.0 137
8 140.0 213
10 50.0 137
10 100.0 213
20 28 0 137
20 56.0 213
30 20.0 137
30 40.0 213
CLR10 60 12.0 137
& 25.C 212
90 8.0 137
90 16.0 213
180 4.0 117
180 8.0 186
270 2.5 112
270 5.0 179
360 2.0 108
340 4.0 175
Volts, dc pf mA
20 300.0 333
20 200.0 375
30 75.0 333
CLRY4 20 150.0 275
60 40.0 333
60 80.0 375
90 25.0 333
90 50.0 375
180 2.0 282
180 25.0 341
270 8.0 266
270 16.0 320
360 6.0 258
360 2.0 374
450 5.0 252
450 10.0 308
540 4.0 250
540 8.0 308
630 3.5 250
630 7.0 308

See foothote at end of tabie.

30
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TABLE VII1. Maximm ripple current - Continued.

Style Rated voltage | Capacitance Ripple

(85°C) value current
1/
Volts, dc pE mA
30 370.0 550
30 650.0 694
30 130C.0 694
60 200.0 550
60 350.0 694
(-] 700.0 694
90 120.0 550
90 220.0 694
90 450.0 694
180 42.0 363
180 6C.0 363
180 110.0 631
CLR17 180 230.0 631
270 28.0 339
270 40.0 339
270 75.0 608
270 150.0 608
360 22.0 323
360 30.0 323
450 17.0 315
450 25.0 315
540 14.0 309
540 20.0 309
630 12.0 306
630 18.0 306

|
~

For frequencies other than 120 Hz, the 120 Hz ripple current
value should be multiplied by the correction factor as
shown on figure 3.

-
<

100 1. 000 10, 000 . 100, 000
FREQUENCY DERTZ)

NOTE: A polarizing voltage must be applied to the
capacitor which, on negative alternations of the

Ripple current correction factors (styles CLR10, CLR14, and CLR17 only).
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£.5 Standard canacitor tynse. Equipment decigners should refer to MIL-STD-198, “Ca
i

and Use of", for standard capacitor types selected values chosen from this speci
provides a selection of standard capacitors for new equipment desian.

6.6 Substitutability data. For a cross reference of the substitutability reilationship of superseded
styies, see the appiicabie specitication sheet.

6.7 Hermetic seal. For the purpose of this specification, a hermetically-sealed capacitor is one in
which the capacitive element is contained vithin a2 sealed metal enclosure (see 3.5.1), vhere sealing is

FWRICN TN CGPSTTITIVE SITHTHIL 38 LONRaEINS witnein Se218C J¢T3L enNLlosyy Llsee sSCat

accomplished by meterial fusion, welding, brazing, or soldering to glass.

6.8 Discharging capacitors before installation. Users are cautioned to make sure the capacitors are
fuLly d\scharged before their installation on lnted \nrmg boards. A suggested way to do this is to
discharge the capacitors through a 470 oha eaﬁ‘:aﬁﬁaﬁ resistor for 5 seconds, and then short thea for an

additional 30 seconds.

£.9 Tape and reel packaging.

the capacitor.

6.10 Key word listing.

R — £\

Parts per mitlion ippm/.
Statistical process control (SPC).

with respect to the previous issue, due to the extensiveness of the changes.

6.11 Changes from previous issue Marginal notations are not used in this revision to identify changes

[
n
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APPENDIX

PROCEDURE FOk QUALIFICATION INSPECTION

10. sSCOPE

10.1 Scope. This appendix details the procedure for submission of samples, with related data, for
gualification inspection of capacitors covered by this specification. This sppendix is & mendatory part of
the specification. The information contained herein is intended for compliance.

20. APPLICABLE DOCUMENTS. This section is not applicable to this appendix.

30 SUBHISSION

30.17 Sample. For qualification to FR level M (see 3.1) in accordance with table II.

30.1.1 Single-type submission. A sample consisting of the following quantities shall be submitted for
each style, dc rated voltage, capacitance tolerance, and electrolyte for which qualification is sought:

for styles CLR71 and CLR73 (nonhermetic seal): 192 sample units each.

For styles CLR25, CLRZ27, CLR35, CLR37, CiLR65, and CLR6F (hermetic seai): 192 sampile units each.
For styles CLR10, CLR14, and CLR17 (hermetic seal): 125 samples units each.

For styles CLR79 and CLR81 (hermetic seal): 236 sample units each.

30.1.2 Hermetic or nonhermetic voltage-group submission (see 3.1). A sample consisting of the quantities
listed in 30.1.7, equally divided between the highest capacitance value for the lowest dc rated voltage and
the highest capacitance value for the highest dc rated voltage, within a single voltage group for which
qual1f1cat1on is sought, shall be submitted. For style CLR6S voltage group 11, low capacitance series, the
highest capacitance vaiue in the group shail be submitted. For styies CLR79 and CiLR81, sampies shail be
submitted as prescribed herein and in accordance with tabte Il, quatification i1nspection (for groups 111 and
VI1 tests). The capacitance tolerance and electrolyte of the submitted sample units shall be the same. A

separate submission shall be made for each voltage group in each style for which gqualification is sought.

Examples of voltage-group capacitor submissions are listed in table IX.

30.2 1Jest data. When examinations and tests are to be performed at a Government laboratory all sample
units shall be subjected to the examinations and tests indicated as nondestructive in table 1I prior to
submission. Each submission shall be accompanied by the test data obtained from these examinations and
tests. The performance of the destructive examinations and tests by the manufacturer on a duplicate set of

sample units is encouraged, although not required. All test data shall be submitted in duplicate.

30.3 cCertification of material. When submitting samples for qualification, the manufacturer shall submit
certification, in duplicate, that the materials used in his components are in accordance with the applicable
soec1f1cat1on reauirements.

...... eqgu

30.4 Description of 1tem. The manufacturer shall submit a detairied description of the capacitors being
submitted for inspection, including, as applicable, information on the type of electrolyte, the case and
Lead materials, the sleeving material, type of welds or solder buttons, and the case finish.

(]
W
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TABLE IX. Examples of hermetic or nonhermetric voltage-group

submission tor "M'" FR level

Style Seal type PIN of capacitors Nu-L;; of Rated ) Case
to be submitted sampie units voitage size
1/
V_dc
CLR25 Hermetic M39006/01-3033- 96 15 GS
-3054— % 100 GS
2/ -3058- 192 150 GS
CLR27 Hermetic M39006/02-1231~ 96 15 GS
-1251- 9 100 G5
2/ -1255- 192 150 GS
CLR3S Hermetic M39006/03-1352- 96 15 G5
-1365- 96 50 G5
2/ -1369- 95 75 G5
-1381- 96 200 G5
-1385- 96 250 GS
~-1397- 96 450 GS
CLR37 Hermetic M39006/064-1248- F) 15 GS
-1260- 9% 50 G5
~1264~ 96 75 G5
2/ -1277- 96 200 GS
-1281- 96 250 G5
-1289- 96 375 GS
CLR71 Non-hermetic 1M39006/16-2039- 9% 15 GS
~2064~ 96 100 G5
2/ -2069- 192 150 G5
CLR73 Non-hermetic [H3I9006/17-2039- 96 is G5
-2064- 96 100 G5
2/ -2069- 192 150 G5

1/ AlL dash numbers are for the tightest capacitance tolerance, where
applicable, for each capacitance value.
Dash number shall include the letter "H" to indicate the o

requirement or the "-' shall be deleted.

Y
™~

40. EXTENT OF QUALIFICATION

a
¥

'S
(o]

40.1.1 Capacitors. Quatification of capacitance values shall be restricted to values equal to and less
than the capacitance value in the style, voltage, and electrolyte submitted. Capacitance tolerance

qualification shall be restricted to the capacitance tolerances equal to and wider than the tolerance
submitted. .

40.2 Voltage—group subuicsion Qualification of the types submitted shall be the basis for qualification
of all intermediate voltages of the voltage group submitted, provided that the style and the electrolyte are
the same. Capacitance-range qualification for each voltage submitted shall be restricted to the capacitance
values equal to and less than the capacitance value submitted. Ffor intermediate and lower voltages in the
same voltage group, capacitance-range qualification shall be restricted to capacitance values egqus!l to and

less than the higher capacitance value submitted. Capacitance-tolerance qualification shall be restr1cted
to the capacitance tolerances equal to and wider than the tolerance submitted.

50. QUALIFICATION APPROVAL FOR LOWER FR LEVELS -

50.1 Extension of gualification. Extension of gualification to Lower FR Levels shall be in accordance
with 4.4.4.1 of this specification.

34
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