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MILITARY SPECIFICATION .

- CAPACITOR, FIXED, CERAMIC DIELECTRIC
(GENERAL PURPOSE} ‘
ESTABLISHED RELIABILITY,
GENERAL SPECIFICATION FOR

Th1§ specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the general requirements for established
realibiTity (ER), general purpose, ceramic dfelectric, fnsulated, fixed _
capacitors, for use in application where appreciable variatfons in capacitance
with respect to temperature, voltage, frequency, and 1ife can be tolerated({see
6.1). Capacitors covered by this specification have failure rate Tevels ranging
from 1.0 to 0.001 percent per 1,000 hours. These fajlure rate levels are
established at a 90-percent confidence Jevel and maintained at a l0-percent
producer's risk and based on 1ife tests performed at maximum rated voltage at
maximum rated temperature. An acceleration factor of 8:l has been used to relate
1ife test data obtained at 200 percent of rated voltage at maximum rated
temperature, to rated voltage at rated temperature., A Part Per Million (PPM)
quality system is used for documenting and reporting the average outgoing quality
of capacitors supplied to this specification. Statistical Process Control(SPC)
techniques are redquired in the manufacturing process to minimize varfation in .
production of capacitors‘supplied to the requirements of this specificatfon.

1.2 Classification. Capacitors covered by this specification shall be
classified by the style, as specified (see 3.1).

2. APPLICABLE DOCUMENTS

2.1 Government documents. ‘ ,

2.1.1 Specifications standards, and handbooks. The following specifications,
standards, and handbooks form a part of this document to the extent specified

herein. Unless otherwise specified, the issues of these documents are thase
1isted in the issue -of the Department of Defense Index of Specifications and

Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

Beneficial comments (recommendations, additions, and ﬂe}étions) and
any pertinent data which may be of use in improving this document
should be addressed to: us Army :Laboratory Command, ATTN:
SLCET-R-S, Fort Monmouth, NJ 07763-5302, by using the self-addressed
Standardization Document Improvement Proposal (DD Form- 1426)
appearing at the end of the document or by letter.

.___.-.,.‘...-.....-.-.__.|
e

AMSC N/A FSC 5910
DISTRIBUTION STATEMENT A: Approved for public release; distribution is untimited.
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SPECIFICATIONS
MILITARY
MIL-C-39028 - Capacitors, Packaging of.
MIL-1-46058 - Insulating Comqound. Electrical (For Coating Printed
Circuit Assemblies).

(See supplement 1 for list of assocfated specification sheets.)
'STANDARDS

FEDERAL

FED-5TD-H28 - Screw Thread Sﬁandards for Federal Services.
MILITARY

MIL-STD-202 - ;est Methods for Electronic and Electrical Component

, arts.
MIL-STD-690 - Failure Rate Sampling Plans and Procedures. )
MIL-STD-790 - Reliabflity Assurance Program for Electroaic Parts
Specifications.
MIL-STD-810 - Environmental Test Methods.
MIL-STD-1276 - Leads for Electronic Component Parts.

(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are avaflable from the Standardization Documents Order
Desk, Building 4D, 700 Robbins Avenue, Philadeiphfa, PA 19111-5094.)

2.2 Non-Government publications. The following documents form a part of tpis
document to the extent specified herein. Unless otherwise specified, the issues
of the documents which are DoD adopted are those listed in the issue of the
DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not 1isted in the DODISS are the issues of the documents cited in the
soliciation {see 6.2).

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

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

(Non-Govérnment standards and other publications are normally available from
the organizations that prepare or distribute the documents.” These documents also
may be available in or through libraries or other informational services.)

2.3 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein (except for assaciated detail
specifications, specification sheet or MS standards), the text of this
specification shall take precedence. Nothing in this specification however,
shall supersede applicable laws and regulations unless a specific exemption has
been obtafined.

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as
specifieg herein and In accordance with the applicable speciffcation sheets. 1In
the event of an{ confljct between the reguirements of this specification and the
specification sheets, the latter shall govern (see 6.2}.
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3.2 Qualfification. Capacitors furnished under this specification shall be
products which are authorized by the qualifying activity for 1isting on the
applicable qualified products list at the time of award of contract (see 4.4 and
6.3). In addition, the manufacturer shall obtain certification from the
qualifying activity that the reliability assurance requirements of 4,1,1 have
been met and are being maintained. Authorized distributors which are approved to
MIL-STD-790 distributer requirements by the qualified product 1ist (QPL)
manufacturers are lfsted in the QPL.

3.3 Reljability and quality.

3.3.1 Reljfability, Reliability of capacitors furnished under this
specification shall be established and maintained in accordance with the
procedures and requirements specified in MIL-STD-790 and MIL-STD-690 with detafls

specified in 4,1,1, 4.4.4.1, and 4.5,
3.3.2 .-Quality.

3.3.2.1 Statistical process control (SPC). The contractor shall {mplement and
use statistTcar process contro! techniques 1n the manufacturing process for parts
covered by this specification, The SPC program shall be developed and maintained
tn accordance with EIA-557. The SPC program shall be documented and mafntained
as part of the overall relfability assurance program as specified in
MIL-STD-790. The implementation date for statistical process contral shall be 12
months from the date of this specification. Processes for application of SPC
techniques should include but are not limited to the following:

a., Raw material mixing and blending.

b. Dielectric sheet manufacturing.

c. Stacking and electrode printing,

d. Laminating and dfcing.

e. Chip firing.

f. Termination.

g. Packaging.

3.3.2.2 Quality Tevels, The quality of lots that have been subjected to and

have passed the subgroup 1 100 percent screen1n? inspections of the group A
inspection shall be establfshed and maintained in accordance with 4.6.1.2 and
EIA-554, method B. Individual PPM defect levels (f.e., PPM-2 and -3) and an
overall PPM defect level (i.e.,PPM-5) shall be established, based on the tests
prescribed in the subgroup 3 test of the group A inspections. The defect level
for PPM-2 shall be less than 100 PPM, Data shall not be excluded from the

approprfate PPM calculatfon unless specifically authorized by the qualifying
activity. 6Guidance for exclusian of data is specified in El1A-554,

3.4 Materials. Materjals shall be as specified herefn. MHowever, when a
definite material is not specified, a material shall be used which will! enable
the capaciftors to meet the performance requirements of this specification.
Acceptance or approval of any constituent material shall not be construed as a
guaranty of the acceptance of the finished product.

3,4.1 1Insulating and impregnating compounds. Insulating and impregnating
compounds, including resins, varn?sges. waxes, and the like, shall be suftable
for each particular application. Compounds shall preserve the electrical
characteristics of the fnsulation to which they are applied.

3.5 Design, construction, and physical dimensions. Capacitors shall be of the
design, construction, and pﬁysicai ﬁimens!ons specitied (see 3.1).
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rmina)l lead finish. The terminal lead finish shall be in accordance

31, 32, and 52 of MIL-STD-1276 (Note: The 200 microinch max{mum

dimension for code 52 is not applicable).

3.5.2 Solder dip {(retinnin ). The manufacturer {or his authorized category c
distributor) may sorder dip/retin the leads of capacitors supplied to this

specificati
qualifying

on, provided the solder dip process has been approved by the
activity.

3.5.2.1 Qualifyin activity approval. Approval of the solder dip process
will be based on one oF the following options:

a‘

3.5.2.2
category €

production,

When the original lead finish qualified was hot solder dip lead
finish 52 in accordance with MIL-STD-1276 (MOTE: The 200 microfnch
max{mum thickness is not applicable). The manufacturer shall use the
same solder dip process for retinning as was used in the orfginal
manufacture of the capacitor.

when the lead originally qualified was not solder dip tead finish 52
of MIL-STD-1276 as prescribed 1in 3.5.2.1a, approval for the process
to be used for solder dip shall be based on the fallowing procedure:

(1) Thirty samples of any capacitance value for each style 1/ and
lead finish shall be subjected to the manufactuer's solder dip
process. The capacitors shall then be subjected to all group A,

subgroup 1 post-e1ectr1ca1 tests, with no defects allowed.
(NOTE: If radiographic inspection and hermetic seal testing are
required in group A, these tests shall also be performed, with
no defects allowed),

(2) Ten of the 30 samples shall then be subjected to the
solderability test, with no defects allowed.

(3) The remaining 20 samples shall be subjected to the resistance to
soldering heat test, followed by the moisture resistance test
(or seal test if the capacitor 1is hermetically sealed), with no

defects allowed.

Solder dip/retinning o tions. If the manufacturer (or his authorized
distriputor) solder dips or retins the leads as a part of normal
or as a corrective action for solderability test failure, the

following shall apply:

Following any solder dip or retinning process, the etectrical tests
as specified in group A, subgroup 3 shall be performed on a 200 piece
sample for each eight hours of manufacturing, In the event of one or
more defects, the individual production lot (or lots) from which the
defects originated shall be subjected to 100 percent testing for
dielectric withstanding voltage, insulation resistance (at 25 C),
capacitance, and dissipation factor, must meet the PDA requirements
as specified in 4.6.1.2.1.

ppPM-2 date following solder dip/retinning shall be reported each six
months. The calculation method shall be in accordance with EIA-554,
method B. ’ ’

1/ 1f hermetfic and nonhermetic constructions are {ncluded, 30 samples of the

hermetic and 30 samples of the nonhermetic construction shall be tested,

Also, the seal test shall be performed in place of the moisture resistance
test for hermetic construction.
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3.5.3 Threaded parts, A1l threaded parts shall be in accordance with
FED-STD-HZ8. :

3.6 Therma) shock and voltage conditioning. When tested as specified in
4.7.2, capacitors shall withstan The extremes of high and Jow temperature

without visible damage and meet the following requirements:

Dielectric withstanding voltage
(at 25°C) = =~ =« = = = = = = R As specified in 3.9,

Insulation resistance (at 25°C)- - - - - - - shall not be less than the
value shown on figure 1
unless otherwise specified
(see 3.1). :

Insulation resistance (at elevated Shall not be less than the
(ambient temperaturg}- - - = « - - = = = = value shown on figure 1
unless otherwise specified
(see 3.1).

Dissipation factor (at 25°C) - = - = = - - - Shall not exceed the value
specified (see 3.1).

Capacitance (at 25°C)- - - - - R Shall be within the

tolerance specified (see
3.1).

3.7 Capacitance, Khen measured as specified in 4.7.3, the capacitance shall
be within the specified tolerance (see 3.1).

3.8 Dissipation factor. When determined as specified 1n‘4.7.4, the
disstpation %actor shall not exceed the percent specified {see 3.1).

3.9 Oielectric withstandin voltage. Capacitors shall withstand direct
current (dc) potentia1 speci?gea 1n 3.7.5 without damage of breakdown,

3,10 Barometric ressure. Capacitors shall withstand the dc potential
specified 1n 8.7.06 without flashover or damage.

3.11 Insulation resistance. When measured as specified in 4.7.7, the
insulation resistance sha e not less than the value speciffed on figure 1,
unless otherwise specified (see 3.1).,

3.12 Seal (when specified, see 3.1}. When tested as specified in 4.7.8,
capacitors sharl Show no evidence of leakage.

3,13 Solderability. When capacitors are tested as specified in 4.7.9, the
dipped surface oF the leads shall be at least 95 percent covered with a new,
smooth, solder coating. The remaining 5 percent may contain only small pinholes
or rough spats; these shall not be concentrated in one area. Bare base metal
where the solder dip failed to cover the original coating fs an indication of
poor solderabi)ity, and shall be cause for faflure, In case of dispute, the
percent of coverage with pinholes or rough spots shall ba determined by actual
measurement of these areas, as compared to the total area.

3.18 Voltage-temperature 1imits. The capacitance change over the range of
temperatures specTT%eE Th 4.7.10 shall not exceed the limits specified (see
3.1). The capacitance value obtafned in step C of table VI shall be considered
as the reference point.
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3.15 v1brat16n. high frequency. When capacitors are tested as specified in.
4.7.11, There sﬁaTT"B%’Ho“idferm;ttent contacts of 0,5 millisecond (ms) or
greater duration, open- or short-circuiting, or evidence of mechanical damage.

3.16 1Immersion. When tested as specified in 4.7.12, capacitors shall meet the
following requirements:

visual examination - « = = = = = = = . - - = No mechanica) damage.
Marking shall remain legible.
pielectric withstanding voltage - - - - = - As specified in 3.9.

Insulation resistance - - = = « ~ = = = = = Not less than the value
specified (see 3.1).

Capacitance - = = = = = = = == === === Unless otherwise specified
{see 3.1), change not to
exceed t10 percent of fnitial
measured value.

Dissipation factor - - = - = = =~ - = = = =~ shall not exceed initial
Timits.

3,17 Salt spray {(carrosion) (applicable as specified (see 3.1). When tested
as specifie n 4.7.13, there sha e no narmful or extensive corrosiaon, and at
Jeast 90 percent of any exposed metallic surfaces of the capacitar shall be
protected by the finish, There shall be no mechanical damage to insulating
surfaces. In addition, corrosion of the mounting hardware or of the terminals

shall not exceed 10 percent of the surface area, Marking shal) remain legible
after the test.

3,18 Shock, specified pulse. When tested as specified in 4,7,14, there shall
be no momentary or 1nEermgffent contact of 0.5 ms or greater duration, open- or
short-circuiting, or other evidence of breakdown, arcing, and mechanical damage.

3.19 Terminal strength (agg!icable unless otherwise sgecifiedi see 3.1). When
capacitors are tested as spec e n 4,/7.15, there sha e no logosening or
rupturing of the terminals.

3.20 Moisture resistance. When tested as specified in 4.7.16, capacitors
shall meet the following requirements:

Visual examination = =« = « = = = = = = = « = No mechanical damage, Marking
shall remain legible.

Dielectric withstanding voltage- - - - - - - As specified in 3.9,

Insulation resistance - - - = = = = = = = = Unless otherwise specified
(see 3.1), not less than 10
percent of the initial 25°¢C
requirement.

Capacitance - = « = = = = = - = e = e - - = Unless otherwise speciffed
(see 3.1), change nat to
exceed %10 percent from
fnitial measured value.

3.21 Fungus. The manufacturer shall certify that all external materials are
fungus resistant or shal) perform the test specified in 4.7.17. When capacitors
are tested as specified 1n 4.7.17, examination shall not disclose evidence of
fungus growth on the external surface.
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3.22 Resfstance to solderin heat. When tested as specified in 4,7.18,
capacitors shall meet the Following requirements:

Insulation resistance at 25°Ce = = = = =~ - - Unless otherwise specified
(see 3.1}, not less than the
initial 25 C requirement.

Capacitance- - = = = = = = = = =< == - =~ Shall change not mare than
the percent specified (see
3.1) from the fnitial
measured value,

pissipation factor - - = - - = = = = - .- - Shall not exceed the fnitial
limits.

3.23 Resistance to solvents. When capacitors are tested as specified in
4.7.19, there shal] be no evidence of mechanical damage and the marking shall
remain legible.

INK = - - Capacttors that are marked with ink (INK) br that are laser
etched and back filled with ink shall be examined in

Qualification Inspecttion and group A.

oLM - - - Capacitors that the bodfes are over-coated and then laser marked
(OLM) shall be examined in Qualification Inspection and group A,

NLH - - - Capacitors that the bodies are not over-coated prior to laser
marking (NLM) and are etched directly into the badies shall be
examined in Qualification Inspection and group B.

3,24 Life (at elevated ambient tem erature). When tested as specified in
4.7.20, capacitors shall meet the ?olﬁouing requirements:

Insulation resistance (at elevated ambient
temperature) - - - = = = = = = = - == shall be not less than the
value specified (see 3.1).

visual examination - - = = = = = = = - = == No mechanical damage.
Marking shall remain legible.

Insulation resistance (at 25°C)e = = =~ = - - shall be not less than the
value specified (see 3.1).

Capacitance- =~ = =~ = = - = - === === ==~ Change not to exceed the
percent specified from the
;n1§1a1 measured value (see

pissipation factor - = = = = = = = = = - - - shall not exceed the value
specified (see 3.1).

3.25 Low temgerature'storage.» When tested as specified in 4.7.21, capacitors
Zha11 withstan e Tow temperature specified without evidence of mechanical
amage. g < .

3.26 Radiographic ins ection {for qualification and FR level 'S', when
d,see S.ES. When capacitors are Tested as specified in ¥.7.22,

specifie
radiograpﬁ?c axamination shall not disclose evidence of improperly made

connections, substandard soldering or structural weakness, oOr attached solder
particles or siivers,
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3,27 Marking. Capacitors shall be marked as specified herein, Paper labels
shall not be used. Other markings which in any way interfere with, obscure, or
confuse those specified herein, are prohibited. Each capacitor shall be legibly
marked with smear-resistant ink that will withstand the environmental conditions
specified herein. At the option of the manufacturer, capacitors may be Taser
marked. The marking shall remain legible after al) tests,

3.27.1 Marking legibility (laser marking only). WKhen tested as specified in
4.7.1.1 the marEing shall remain vegible.

3.27.2 Substitution of faflure rate levels. A manufacturer may supply to all
higher faiTure rate Tevels than to which he 1s qualified. Items of an
exponential FRL as shown in table 1 and marked to lower FRL's with rocurfna
agency approval, are substitutable far higher FRL's, and shall not be remarked
unless specified in the contract or purchase order (see 6.2), the lot date codes
on the parts are unchanged, and the workmanship criteria is met.

TABLE !. Failure rate level substitutability.

faflure rate level failure rate level

M, P, and R
Mand P
M

N

T
pParts qualified to { Are substitutable for
|
|
|
|

—— ] ot e

S
R
P

3.27.3 Substitution of capacitance tolerance and vo1ta?e. Parts qualified and
marked to gher capacitance tolerance or gher rated voltage, with procuring
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 (6.2), the lot date
code on the parts are unchanged, and the workmanship criteria is met.

3.27.4 “JAN" and “J“ markfng. The United States Government has adopted, and
{s exercising legitmate control over the certification marks *JAN® and "J°",
respectively, to {ndicate that items so marked or identified are manufactured to,
and meet all the requirements of military specification. Accordingly, {tems
acquired to, and meeting all of the criterfa specified herein and in applicable
“specifications shall bear the certification mark “JAN® except that items too
small to bear the certification mark "JAN" shall bear the letter "J". The “JAN"
or "J% shall be placed before the PIN except that if such tocation would place a
hardshig on the manufacturer in connection with such marking, the "JAR® or “J”7

ocated on the first 1ine above or below the PIN, Items furnished under

contracts or orders which efther permit or require deviation from the conditions
or requirements speciffed herein or in applicable sgecifications shall not bear
“JAN" or "J". 1In the event an item fails to meet the requirements of this
specification and the applicable specification sheets or associated detail
specifications, the manufacturer shall remove the *JAN*.or the *J° from the
sample tested and also from al) {tems represented by the sample. The “JAN® or
*J% certification mark shall not be used on products acquired to contractor
drawings or specifications. The United States Government has obtained
Certificate of Registration Number 504,860 for the certification mark “"JAN®.

3.27.5 Full marking. Unless otherwise specified (see 3.1}, capacitors shall
be marked With the 'JEN' or “J marking, PIN, date code and lot number,
manufacturer's name (not trademark) or the Commercial and Government Enitity
(CAGE) code, voltage, capacitance, and capacitance tolerance. There shall be no
space between the symbols which comprise the PIN. The date code and tot number
shal) consist of the year, week, and 1ot code. For example: The third week of
1984 would be 8403.
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At the option of the manufacturer the marking may be placed on one side of the
capacitor, in the same order as shown in the example. Additional marking is
permitted, following the required marking or on the opposite side, as long as it
conforms to 3.27.

EXAMPLE:
Front Back
Abbreviated military TM3901% | TF??EI"I—-Oate and lot code
PIN l2-1201 | |J 100 V|="J" brand and voltage rating
Manufacturer's name [12345 | 1122 K l-Capacitance and tolerance
or CAGE

____Tolerance K = #10%, M = $20%
| Multiplier '
2nd significant digit

lst significant digit

NOTE: This example fs for radial lead and disc styles. Tubular styles will be
marked as above except it shall) appear as six lines, front folloued by back, in
the order shown.

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

a, Round leads: Within .050 (1.27 mm) of the body of the comgonent
percent of the surface area af the leads may exhibit bare base

metal. These capacitors are not expected to be solderable within
.050 {1.27 mm) of the case.

b. Flat leads (Styles CKR22, CKR23, and CKR24): Surface of lead may
exhibit bare base metal on edges except on installation portion of
lead. These capacitor leads are not expected to be solderable above
the plane of the body mounting base.

4. QUALITY ASSURANCE PROVISIONS

4,1 Responsibility for inspection. Unless otherwise specifjed in the
contrach‘gﬁE‘?ﬁﬁchctor s responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the contract,
the contractor may use his own or any other facil{ties suitable for the
performance of the inspection requirements specified herein, unless disapproved
by the Government. The Government reserves the right to perform any of the
tnspections set fort in the specification where such inspections are deemed
necessary to ensure supplies and services conform to prescribed requirements.

4.1.1 Reliability assurance program. A reliability assurance program shall be
established and maintained 1n accordance with MIL-STD-790.

4.1.2 Statistical process coatrol (SPC). An SPC program shall be established
and maintiTn3i‘Tﬁ‘333%?HEHEE‘FTTH'ETK=557. Evidence of such complfance shail be
verified by the qualifying activity as a prerequisite for qualification and
retention of qualification.

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

a. Qualiffcation inspection (see 4.4).
b. Verification of qualification (see 4.5).

c. Qualtty conformance inspection (see 4.6).

10
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4.3 Inspection conditfons and methods.

4.3.1 Conditfons. Unless otherwise specified herein, all inspections shall be
made in accordance with the "GENERAL REQUIREMENTS" of MIL-STD-202 except relative

humidity shall not exceed 75 percent, Accuracy of all test voltage measurements
shall be within #2.0 percent of the specified voltage.

4,3.2 Methods.

4.3.2.1 Reference measurements. When requirements are based on comparative
measurements made berore and arter conditionipg, the reference measurement shall
be cons{dered the last measurement made at 25°C #3°C prior to conditfoning.
Unless reference measurements have been made within 30 days prior to the
beginning of conditioning, they shall be repeated.

4.3.3 Power supply, The power supply used for 11fe testing shall have a
regulation of #2 percent or less of the specified test voltage.

4.4 Qualiffcation inspection. Qualification inspection shall be performed at
a laboratory acceptable %o_fﬁe Government {see 6.3), on sample units produced
with equipment and procedures normally used in production.

4.4.1 Sample size. The number of capacitors to be subjected to qualification
inspection sEall be as specified in table Il and the appendix of this
specification. Each capacitor style shall be qualified separately.

4.4.2 Test routine. Sample units shall be subjected to the qualification
inspection specified in table II, in the order shown. A1) sample units shall be
subjected to the inspection of groups I and Il. The sample shall then be divided
as specified in table II for groups 11l through VIII or groups 111 through VI and
YIII, as applicable (see 3.1), and subjected to the tests for their particular
group. Samples which have been selected to be submitted to the 1ife test shall
be divided into two groups. One group shall be subjected to the accelerated
condition and the other group to the rated condition. The decision as to
whether or not the product is to be included on the qualified products Jist shall
be made at the conclusion of the 1,000-hour 1ife test. Each unit subjected to
the accelerated condition shall be continued on for a total of 4,000 hours. Each

gnit subjected to the rated condition shall be continued on for a total of 32,000
ours.

4.4.3 Failures. Failures in excess of those allowed in table II shall be
cause for TETUSAT to grant qualification approval.

4.4.4 Failure rate level and quality level verification.

4.4.4,1 Failure rate (FR) qualification and 1ot conformance FR inspection. FR
qualification and 1ot contormance FR 1nspect10n shall be In accordance with the

general and detailed requirements of MIL-STD-630 with the following details.

a. Procedure 1 - Qualification at the initial failure rate level. Level
"™ (1.0 percent] of FROP-J0 shall apply. Sample units shall be

- subjected to the qualification inspection specified in group I, table
Il (see 4.7.20.3.1). )

b. Procedure Il - Extension of qualification to lower failure rate :

Tevels. 1o extend qud17?1ca%1on ta the "P” (0.1 percent), FR level,
dita from two or more voltages within style and of similar
construction may be combined. For FR levels "R" and "S", two or more
styles of similar construction (see 4.6.1.1.1) may be combined.

11



Downloaded from http://www.everyspec.com

MIL-C-39014E

TABLE II. Qualification inspection.

| INumber of |Number of
Inspection Requirement| Test |sample unitsldefectives
paragraph |[methad {to be {permitted 1/

—

|paragraphlinspected

———— —— — ]

|

|

|

[

| |

: |
Group I : |
|

Therma) shock and voltage
conditioning- - - - - - | 3.6

3,26

7.2
.7.22

11 units Not
applicable
Not
applicable

A
A1l units

o

Group IT 2/

|
[
i
1
Yisual and mechanical |
examination: |
Material, design, |
constructfon, and |
workmanship - - - - - i

y ]

1

[

|

|

I

[

T

|

|

|

|

JRadiographic inspection -
|

|

|

|

|

|

[

|

| Physical dimensions and|

| marking - - « -« - - - | 3.1 and 192 or
: 216 3/
|Capacitance - = - - - - - 3.7
IDissipation facter- - - - | 3
Dielectric withstanding

voltage - « - = - - - = 3
Barometric pressure - - - 3.
3
3

e e e e — A e . P — o, \— Sy . S . A S, S . S s ] e

{Insulation resistance - -
|Seal (styles CKR17 and |
| CKR18 only) - - - -« -« - |

Group ITI

|Low temperature storage -
}Solderability ......
|
|

|
1
Group IV ;
|
|

-

|[Voltage-temperature 1imits
|vibration, high frequency
| Immersion « = « = -« - - - 3.16
|Salt spray (corrosion)- -

I
{ Group ¥ 4/

|IShock, specified pulse- - 3
{Terminal strength §/- - - 3
|IResfstance to soldering

| heate « = o = = = = = = | 3
{Moisture reststance - - - | 3

v—

18

\

J

-

[N

e e e e e e e e e e e e et e e o e e s e e . . o e o T o e e et . e o e e e ] =

e e e S - e e e S e A} S ey i S T Pl T S W . W e e M i S e " . — . el o e Mt | e e S S s,

e comr et ey s S s e . Pt e e g T S St i S, "

See footnotes at end of table.
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TABLE II. Qualification inspection - Continued.

MIL-C-39014E

Inspection

Requirement| Test

paragraph

T
| [Number of |
|sample unitsldefectives }

Imethod lto be

=paragraph linspected

AL

INumber of

lpermitted 1/
I

Group VI

I

I

|

|

!

|

|

!

|

IFungus 6/ - = = - « - - -
|IResistance to solvents- -
;(INK, OLM, and NLM} - - -
|

|

|

|

|

|

|

[

Life (acceTerated_
condition-at 85°C} (style
CKR13 only) - - - - - - |

!
.'
Group VII :
|
|

Group VIII

|
|
I[Life (accelerated }
| condition) - - - - - < {
:Life (rated condition)- - |

3.21
3.23

3.24

3.24
3.24

4.7.17
4,7.19

4,7.20.1.1

—— — . ——— ——— — — — S c— —— — — ]
T — . e s o, e e i s St

4
}'10
]

24

37
102

}

—

—1:;;————
S T

1/ A sample unft having one or more defects will be char

defective.

2/ Nondestructive examinations and tests.

in group

/ Applicable, unless otherwise specified (see 3.1).

ged as a single

3/ One additional sample unit {s included in each sample of 192 or 216 (as
app11cab1?} sample units to permit substitution for the permitted defective

4/ Moisture resistance test shal) be performed once only in this group.

5
8/ Certification of fungus resistance may be substituted for testing.

13
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c. Procedure IIl - Maintenance of failure rate level qualification.
Maintenance period 8 of FRSP-10 shal]d apply. Regardless of the
number of production lots produced during this period, the specified
number of unit hours shall be accumulated to maintained qualification

(see 4.5f,).

4.4,4,2 Quality level verification. The contractor is responsible for
establishing a quality system to verify the PPM defect level of lots that are
subjected to subgroup 2 tests of the group A inspections. The PPM defect level
shall be maintained for each specification sheet. The PPM defect leve} shall be
based on a 6-month moving average. The contractor shall verify and report
individual PPM categaries (i.e., PPM-2 and -3) and an overall PPM defect level
(i.e., PPM-5)., In the event that the contractor meets or exceeds 100 PPM for
PPM-2 the qualifying activity shall take the action specified in 4.4.4. 3.

4.4.4.3 Noncompliance. The caontractor shall notify the qualifying activity
when the 100 PPM level is reached or exceeded for PPM-2. The contractor shatl
provided sufficient information to the qualifying activity documenting the causes
of the problem and what corrective action is being taken. Failure to correct
this problem shall be the basis for removal of the affected product from the QPL.

4.5 Verification of qualification. Every § months, the manufacturer shall
compile a summary of the results of quality conformance inspections and where
applicable, extended failure rate test data, in the form of a verification of
quatification report, and farward it to the qualifying activity as the basis of
continued qualification approval. In addition to the periodic submission of
Failure rate test data, the manufacturer shall immediately notify the qualifying
activity whenever the failure rate data indicates that the manufacturer has
failed to maintain his qualified failure rate level. <Continuation shall be basad
on evidence that, over the 6-month period, the following has been met:

a. Verification by the qualifying activity that the manufacturer meets
the requirements of MIL-STD-730. :

b. The manufacturer has not modified the design of the jtem.

c. The specification requirements for the item have not been amended 50
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 for group 8 inspection are met.

f, The records of all failure rate tests combined substantiate that the
1.0 percent/1,000 hours, or 0.1 percent/1,000 hours "P" fajlure rate
levels have been maintained or that the manufacturer continues to
meet the 0.01 percent/1,000 hours, or 0.001 percent/1,000 hours
failure rate level for which gqualified although the total component
hours of testing does not, as yet meet the requirements of 4.4.4.1c.

g. The contractor shall provide documentation to the qualifying activity
pertaining to PPM calculations including numbers of parts per style
tested,individual PPM defect categories (i.e., PPM-2 and -3) and the
overall PPM defect rate (PPM-5). This information shall be submitted
on a specification sheet basis.

If group B test requirements were not met and the manufacturer has taken
cerrective action satisfactory to the Government, the forwarding of the
verification of qualification report may be delayed until within 30 days after
completion of retesting of the periodic quality conformance tests. In this case,
the ?ua11fying activity shall be notified of this condition within the time the
original veriffcation of qualification report was due. ATl reports shall be
certified by the responsible company official. The qualifying activity shall be
contacted for the report format. ,

14
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4,5.1 Records, Test records shall be in accordance with the format in
MIL-STD-690.

4.6 Quality conformance inspection.

4.6.1 Inspection of product for delfvery. Inspectfon of product for delivery
shall consist 6Ff group A inspection,

4,6.1.1 1Inspection and production lot.

4.6.1,1.1 Inspection lot. An inspection 1ot shall consist of all capacitors
of one or more styles and voltage-temperature limits, from the same production
line or lines, produced under essentially the same conditions and offered for
inspection during a single work week. Each 1ot shall be kept separate from every
other lot. The sample from the lot shall be representatiave of the styles and
highest capacitance values in the lot. AJ) samples units belonging to a lot
shall be identified by means of a code symbol (either Jetters or numbers, at the
option of the manufacturer). The following styles may be combined:

Group Style

l ¢ 0 a0 oo CKRO4, CKROS

2 - -« - ¢ . - CKRO3, CKRO6

K S, CKR11, CKR12, CKR13, CKR14, CKR1S, CKR16
(voltage temperature 1imfts may be
combined)

4 « o a . - - CKR17, CKR18, CKR20

§ ¢ o e e - - CKR75, CKR76, CKRB2, CKR83

6 « « = =« ~ - CKR22, CKR23, CKR24

7 « e e e - CKR25, CKR26, CKR27

8 « =« =« - - - CKRO7, CKROS

Styles in a group may be combined for FR levels ‘R' and 'S'; however, at least FR
Tevel 'P' must be maintained on each style. Styles fn groups 1 and 2 may be
combined for FR levels 'R' and 'S’', however, at least FR level ‘'P' muyst be
Eai?tai?ed on each style. Any or all styles in group 5 may be combined for 'M’

R level.

4.6.1.1.2 Production 1ot. A production 1ot shall consist of all capactitors of
the same style, voltage rating, nominal capacitance value, voltage temperature
" characteristic, and terminatfon finish, Manufacture of all parts in the lot
shall have been started, processed, assembled, and tested as a group. Lot
fdentity shall be maintained throughout the manufacturing cycle,

4.6.1,2 Group A inspection. Group A fnspection shall consist of the
inspections specffied in table III.

4.6.1.2.1 Subgroup 1 tests. Subgroup 1 tests shall be performed on a
production 1ot basis on 100 percent of the product supplied under this
specification. Capacitors failing the tests of subgroup 1 shall be removed from
the lot. If during the 100 percent {nspection, screening requires that more than

8 percent of the capacitors be discarded, the entire 1ot shall be rejected.

15
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TABLE III. Group A inspection,

| I
, [Requirement | Test
Inspection |paragraph | method

paragraph
Subgroup 1

Seal (when specified, see

3,10 = = - o o oDl 4.7.8.1

Thermal shock and voltage
conditioning 1/ - - -

Subgroue 2

4.7,2

B D G U —— N

t

]

!

|

|

I

|

]

|

|

{

|

|

|

|Radfographic inspectian
{ (FR level 'S‘, when
]
|
|
]
]
|
|
{
|
|
|
|
|
|

w
L+

specified)- - - - - - . 3.26 4.7.22

Subgroup 3 (PPM)

Dielectric withstanding

voltage (PPM-2) - - - .
Insulatiop resistance

(at +25°C) (PPM-2)- - -
Dissipation factor(PPM-2)
Capacitance (PPM-2} - - -
Mechanical examination- -
Design and construction -
Dimensions only (PPM-3) -

Subgroug 4

Visual and mechanical
examination
Material- - - - -~ . < -

Physical dimensions - -
Design and construction
(other than physical

dimensfons) - - - - - -

Marking 2/- - = « <« - -
Workmanship - - - - . .

Seal (when specified, see

3.1)
Fine leak- - - ~ - - .

Subgroup 5
Solderabilfty - -« « « - -

4.7.8.2

3.13 4.7.9

e S S . T S . A S — — —— . S T S S R ey S e St s P "t e o e e 8 St .
s T ey — it Gt s A e S s S T — i — — o S e . e ‘S Bt e i

| e e e 0TS i, — e Sy S . e " — oo S — —

100%

T
|
|
]
I
I
I 100%
|
|
|
]

100%

~

See

i
]
!
]
|
{ - table IV
!

|
|
|
n
c
I/
v
|
l
l\
|
|

!
I
!
|
|
I
:
IJ
|
I
I
|
|
]
1

|
|
; Sampling procedures
|

inspection

fnspection

inspectidn

samples

failure

samples
failure

samples
failures

- -—— — e e e e — . - — . — ——— —— . —— . . - . ___,._—.I—__._

See footnotes at end of table.
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TABLE III. Group A inspection - Cont{nued,.

] | | { I
| IRequirement | Test )
| Inspectfon |paragraph | method Sampling procedures ]
! ] |paragraph ]
] | T I
= Subgroup 6 I I
IResistance to solvents 3/ | ] !
| (INK and OLM only)- "= | 3.23 | 4.7.19 12 samples '
! i | 0 failure

1909}
N~~

defects.

Jw
~

may-be deleted.

4.6.1.2,2
. tests simila

resulting from the manufacturer's

Authorit

At the option of the manufacturer

Post checks are required per 3.6.
Marking defects are based on visual examination only, Any subseguent

electrical defects shall not be used as a basis for determining marking
» solvent C of method 215, MIL-STD.202,

TABLE IV. Sampling plans for PPM categories,
-
Lot size Sample size
1 . 1258 100 percent
126 - 3,200 | 125 |
3,201 - 10,000 | 200 i
| 10,000 - 35,000 | 315 .
| 35,001 - 150,000 | 500
| 150,001 - 500,000 | 800
; 500,001 < : 1,250 |

up

Manufacturer's

roduction inspection. If the manufacturer performs
r‘T3'Tﬂ333'?3E?TgTEH'TH‘?ﬁBE"“E"T'EF 2, table III, as the final step

Foup
of his production process, group A, subgroup 1 or 2 may be waived and the data

production tests may be used instead,

y to waive the subgroup 1 or 2 inspectfons shall be granted by the
The following criteria must be complied with:

qualifying actfvity only,

a,

Tests conducted by the manufacturer during production shall be
clearly identical to or more stringent than that specified for
subgroup 1 or 2,

Manufacturer subjects 100 percent of the product suppiied under this
specification to his production tests. :

The parameters measured and the failure criterfa shall be the same-or
more stringent than those speciffed herein. '

The 1ot rejection criterion is

specified herefn.

17
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e. The manufacturer shall make available all information concerning the
test procedures and instrumentation used in his production tests.
This data shall be provided as part of the evaluation required for
MIL-STD-790. The manufacturer shaill also make available to the
Government all records of all detail test data resulting from
production tests,

f. Once approved, the manufacturer shall not thange the test procedures
or criteria without prior notification and concurrence by the
qualifying activity.

4.6.1.2.3 Rejected lots. Production lots exceeding the 8 percent PDA of group
A, subgroup 1 fnspection shal] be segregated from new lots and lots that have

manufacturer 100 percent retests to the requirements of subgroup 1.” Resubmitted
lots shall be kept separate and shall be clearly identified as resubmitted lots,
[f, during the 100 percent reinspection to subgroup 1, the 1ot exceeds 3 percent
defective, the lot shall be rejected and shall not be resubmitted.

4.6.1.2.4 subgroup 2. (Failure rate level "S" when specified, see 3.1).
Capacitors shalT be EUU percent inspected. Capacitors not meeting the inspection
criteria shall be removed from the production lot and shall be suppiied to this
specification.

4.6.1.2.5 Subgroup 3 test (PPM categories),

4.6.1,2.5.1 Sampling plans. Subgroup 3 tests shal] be performed on an
fnspection lot Basis. Samples subjected to subgroup 3 shall be selected in
accordance with table 1Y based on the size of the inspection Tot. In the event
of 1 or more failures the lot shall be rejected, Equipment and operators used to
perform the subgroup 2 tests shall not be the same as those used in the subgroup
1 100 percent tests.

4.6.1.2.5.2 Rejected Tots. The rejected Yot shall be separated from new lots
and those lots that have passed inspection, The rejected lot shall be 100 .
percent inspected for those quality characteristics found defective in the sample
and any defectives found removed from the lot. A new sample of parts shall then
be randomly selected in accordance with table IV, 1f 1 or more defects are found
fn this second sample the lot shall be rejected and shall not be supplied to this
specification.

4.6,1.2.5.3 PPN calculations. PPM calculations shall be based on the results
of the first sample check as prescribed. in 4.6.1.2.3. Calculations and data

exclusion shall be 1n accordance with appendix B. (Note: PPM calculations shall
not use data an the second sampie submission),

4.6,1.2.6 Subgrou - Subgroup 4 shall be performed on an inspection lot
basis. Fafled Tots shall be 100 percent reworked or scrapped.

4.6.1.2.7 subgroup 5.

4.6,1.2.7.1 Samplin lan, Thirteen samples shall be selected randomly from
every inspection Jot and su Jected to the solderabflfty test. The manufacturer
may use electrical rejects from the subgroup 1 screening tests for all or part of
the samples to be used for solderabil{ty testing. If there are one or more
defects, the lot shall be rejected.

18
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4.6.1.2.7.2 Rejected lots. In the event of one or more defects, the
manufacturer may use one of the following options to rework the lot:

a. Each production Tot that was used to form the failed inspection lot
shall be individually submitted to the solderability test as required
in 4.6.1.2.7.1. Production lots that pass the solderability test are
avajlable for shipment, Production lots failing the solderability
%est4cgnlbg ;eggrked only 1f submitted to the solder dip procedure

n . . . . .

b. The manufacturer shall submit the failed lot to a 100 percent solder
dip. Two hundred sample units from this lot shal) then be subjected
to all group A, subgroup 1 post-eIectrica] tests, with no defects
allowed.

(1) 1If the 200 sampie units pass the group A, subgroup 1
post-electrical tests, 13 additional units shall then be
subjected to the solderabiifity test, with no defects allowed.
1f there are one or more defects, the 1ot shall be considered
rejected and shall not be furnished against the requirements of
this specification.

(2) If the 200 sample units fail group A, subgroup 1 post-electrical
tests, these tests shall be performed on 100 percent of the

lot. The lot must.meet the PDA requirements as specified in
4,6.1.2.1, 1If the PDA requirements are not met, the lot shall
be considered rejected and shall not be furnished aganist the
requirements of this specificatfon. If the PDA requirements are
met, 13 sample units shall be subjected to the solderability
testing criteria of 4,6,1.2.7.2b(1).

5,6.1.2.7.3 Disposition of sam les. The solderability test is considered a
destructive test and samples suﬁhgffed to the solderabiiity test shall not be
supplied on the contract or order,

4,6.1.2.8 Subgroup 6. Subgroup 6 shall be performed on an inspection Jot
basis. If there are one or more faflures, a second sample from the same Jot
shall be subjected to the same test. [f there are one or more failures in the
second sample, the lot shall be rejected and shall not be supplied to this

specification. Sample units which have been subjected to this test shall not be
delivered on the contract or order.

4.6.2 Periodic inspection, Periodic inspection shall consist of group B
{nspection, Except where the results of this inspection show noncompliance with
the applicable requirements (see 6.4), delivery of products which have passed
group A inspection shall not be delayed pending the results of these periodic
inspections,

4.6.2.1 Group B inspection. Group B inspection shall consist of the tests
specified in Eagle v Tn the order shown, and.shall be performed on sample units
selected from lots that have passed group A inspection, Test data obtained
therefrom shall be reviewed as part of the complete verification of
qualification, Capacitor styles manufactured during that month shall be
represented, as far as practical, in at least the approximate ratio of production.

4.6.2.1.1 Sampling plan.
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TABLE V. Group B inspection,

T A | | | | ]
| |Requirement| Test [Number of |Number of |
| | paragraph | method |sample units|defectives |
| | | paragraphl to be |permitted 1/
! | ] |inspected { |
T | | 1 | |
: Every 2 months : : : : :
|Subgroup 1 [ | | N S !
IVoTtage-temperature 1imits| 3,14 | 4.7,10.2 | | |
jvibration, high frequency-| 3.15 | 4.7.11 | | |
| lmmersione - - = = = = = = | 3.16 | 4.7.12 |y 18. g 1 |
|salt spray (corrosion) | | | I ]
] (style CKR72)- = - - - - ; 3.17 } 4.7.13 ;J {, {
|
jSubgroup 2 2/ | ] | I !
|Shock, specified pulse - -| 3.18 | 4.7.14 | N |
ITerminal strength 3/- . -] 3.19 { 4.7.15 | | |
[Resistance to soldeTing | i e | ]
] heat - - « = « = - « - - | 3.22 | 4,7.18 | 18 | > 1 1 |
}Moisture resistance- - - -| 3.20 % 4.7.16 = ; ]
' J

| Subgroup 3 | I | e I
IBarometric pressure- - - -| 3.10 4,7.6 l\ I
=Lou temperature storage- -' 3.25 | 4.7.21 I

| 6 1 |
|[Marking legibility (laser | I | | - |
| marking only)- - - - - - [ 3.27.1 | 4.7.1.1 | | |
} 4 ! II | 'IJ ‘ :
Subgrou
IKE?%EFE%EE to solvents | l | | |
: {NLM only) = = =~ = -« - - : 3.23 : 4.7.19 = 4 : 0 :
]Subgroup 5 | I | | ]
ITTfe (4,000 hours | | | | l
| accelerated conditions)-| 3.24 14,7.20.2.1] 5 minimum | See |
I | | :per style [4.6.2.1.1.2 |
ISubgroup 6 | ] | !
ITT7£_T?%EEIerated | | | |
| condition at 85°C) | ! | |
‘ {style CKR13 only) - - -= 3.24 54.7.20.2.2% 24 l 1 ‘

1/ A sample unit having one or more defects shall be charged as a single
defective.

2/ Moisture resistance test shall be performed once only in this subgroup.

3/ Applicable unless otherwise specified, {see 3.1).
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4.6.2.1.1,1 Subgroups 1 throu h 4. Forty-six sample units shall be taken from
production every bl mon%ﬁs and suE3ected to the applicable tests for their .
particular subgroup. Permitted failures shall be as specified fn table V.,

4.6.2.1.1.2 Subgroup 5. A minimum of 5 sample units per style of highest
capacitance value produced shall be selected from each inspection lot produced
during a 2-month period. Permitted failures shall be as speciffed in
MIL-§TD-690. The accumulated data shall be used for maintenance and axtension of
faflure rate qualification,

4.6.2.1.1.3 Subgroup 6 {style CKR13 only). Twenty-four sample units shall be
taken from producfgdh'é???i‘?-dﬁﬁfﬁ?‘aﬁa & subjected to the test specified in
subgroup 6. Permitted failures shall be as specified in tabla V,

4.6.2.1.2 Disposition of sample units. Sample units which have been suhjectedA
to group B inspection shall not be delivered on the contract,

4.6.3 MNoncomplfance, If a sample unit fails to pass group B inspection, the
manufacturer shall notify the qualifying activity and cognizant 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 were manufactured under essentially the same conditions, with
essentially the same materials and processes, and which are considered subject to
the same fajlure. Acceptance and snipment of the product shall be discontinued
unti) corrective actfon, acceptable to the Government, has been taken, After the
corrective action has been taken, group 8 inspection shall be repeated on
additional sample units (all inspections), or the inspection which the original
sample failed, at the option of the qualifying activity. Group A inspection may
be reinstituted: However, final acceptance shall be withheld until the group B
inspection has shown that corrective action was successful. In the event of
failure after reinspection, information concerning the failure and corrective
action taken shall be furnished to the cognizant inspection activity and the
qualifying activity. .

4.7 Me£h0d§ of examination and test.

4.7.1 Visual and mechanical examination, Capacitors shall be examined to
verify that the materjals, design, construction, physical dimensions, marking,
and workmanship are in accordance with the applicable requirements. (See 3.1,
3.4 to 3.5,1 inclusive, 3.27 and 3.28).

4.7.1.1 Marking legibility (laser marking only, see 3.27.1). Capacitors shall
be coated with .005 (0.13 mm§ minimum of sii1cone Fesin insulating compound, type
SR of MIL-1.46058., After curing, coated capacitors shall be examined for
legibility under normal production room 1ighting by an inspector with normal or

corrected 20/20 vision.

4.7.2 Thermal shock and voltage conditionin (see 3.6). Capacitors shall be
sub%ected to the tests of 3.7.2.? and 8.7.2.2, as applicable (see tables II and
1. '

4.7.2.1 Thermal shock. Capacitors shall be tested in accordance with method
107 of MIL-STD-202. 71he following details and exception shall apply:

a. Test condition A, except that in step 3, sample units shall be tested
at the applicable high test temperature (see table IT and 3.1).

b. Measurements before and after cycling - Not appliicable for

?ua1if16ation inspection (a1l FR levels) and quality conformance
nspection for FR levels 1.0, 0.1, 0.01 and 0.001 percent/1,00C hours.
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4,7.2.2 Voltage conditioning. One of the voltage conditioning tests in
4,7.2,2,1 or 4.7,2.2.¢c sha e performed. The lot traveler shall indicate which
test is used. When the optional voltage conditioning test of 4,7.,2.2.2 is used,

the traveler shall include the specific accelerated voltage used and the test
time [see figure 2).

4.7.2.2,1 Standard voltage conditionfng. Yoltage conditioning shall be
started immediately after completion o The thermal shock test. The voltage
conditioning shall consist of applying a mimimum of twice the rated voltage to
the unit at the maximum rated temperature +*4 , -0 ¢ for 96 hours minimum.
Voltage shall be applied and chall reach maximum value within one secand,
maximum. To assure that at least 95 percent of the applfed test voltage is
maintained for the duration of the exposure period, the following circuit shall
be used.

After completion of the exposure period, the unit shall be allowed to stabilize
at room temperature (25 C), After stabilization at room temperature, the
dielectric withstanding voltage and insulation resistance shall be measured as
specified in 4.7.5.1 and 4.7.7, respectively. After measurement of dielectric
withstanding voltage and insulation resistance at 25°C, the unit shall be
stabilized at maximum rated temperature and fnsulation resistance measure. After
allowing the unit to stabilize at room temperature, the capacitance and
dissipation factor shall be measured as specified 1n 4.7.3 and 4.7.4,
respectively.

T
SEE - T T T T ”J\

NOTE 3| SEE
NOTE 5[\

o— ’ ®
FIGURE 2. Test circuit.

.

NOTES: :

1. The power supply shall be capable of providing a minimum of twice the
rated voltage {or four times the rated voltage if optional voltage
conditioning is used) of the capacitors at 30 mA minimum, per circuit.

2. The current 1imiting device shall be a resistor and/or a fuse. The
current shall be limited to no less than 30 mA and no more than 10 A.

3. There shall be a voltage monftor that will trigger an atarm and shut off
the test if the applfed voltage drops by more than 5 percent.

4. Fuses shall be optional and resistors shall not be allowed, If fuses are
used, the total resistance of the fuse, conmectfons, and the connecting
wires shall not exceed 50 ohms at +125 C. )

5., The capacitor bank shall be no less than ten capacitors.

NOTE: Following a dielectric withstanding voltage or insulation resistance
test, capacitance measurement may be delayed for a period of up to 24 hours,
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4.,7.2.2,2 Optional voltage conditioning. The mapufacturer, with approval from
the qualifying activity, may perform an optional voltage conditioning test
instead of the standard voltage conditioning test of 4.7.2.2.1. Al1 conditians

of 4.7.2.2.1 apply, with the exception of the voltage applied and test time, The
minimum time duration, T(test), shall be calculated as follows:

v 800
Tl{test)

" TE test/E rated)S

Where: 2 x E rated ¢ E test < 4 x E rated
T{test) = Minimum test time in hours
£ test = Kpp11ed voltage
E rated = Rated voltage of the capacitor

4.7.3 Capacitance {see 3.7). Capacitors shall be tested in accordance with
method 305 oF WMIL-31D-202. The following detail and exception shall apply:
a. Test frequency - 1 megahertz 100 kHz when the nominal capacitance is

100 pF or less, and 1 kHz #100 Hz when the nominal capacitance 1s
greater than 100 pF.

b. VYoltage - A root.mean-square potential of 1.0 0.2 volts, when no
polarizing voltage is appiied.

NOTE: Following a dielectric withstanding voltage or fnsulation
resistance test, capacitance measurement may be delayed for a period up
to 24 hours.

4.7.4 Dissipation factor (see 3.8). Unless otherwise specified (see 3.1), the
dissipation factor snall 5e measured with a capacitance bridge or other suitable
method at the frequency and voltage specified in 4,7.3a and b. The inherent
accuracy of the measurement shall be #2 percent of the reading plus 0,1 percent
dissipation factor (absolute) unless otherwise specified, Suitable measurement
techniques shall be used to minimize errors due to the connections between the
measuring apparatus and the capacitor, o

4.7.5 Dielectric withstanding voltage [see 3.9).

4,7.5.1 Dielectric. Capacftors shall be tested in accordance with method 301
of MIL-STD-ZUZ. The following details shall apply:

a. Magnitude and nature of test voltage - Unless otherwise specified
(sae 3.1), 250 percent of the dc rated voltage.

b. Duration of apg11cat1un of test voltage - 5 ¢1 seconds. The test
voltage shall be raised from 0 to the specified value within 1
second, max{mum,

c. Points of application of test voltage - Unless otherwise specified
(see 3.1), between the capacitor-element terminals.

d. Limiting value of surge current - Shall be 1imited between 30 and S0
mill{amperes.

e. Examination after test - Capacitors shall be examined for evidence of
damage and breakdown,
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4.7.5.2 Bady insulation. Capacitoers shall be tested as specified in 4,7.5.1
with the foTTowing exception:

Points of application of test voltage - Unless otherwise specified (see
3.1), capacitors shall be wrapped with a conductive tape or foil so that
the conductive tape or foil shall not be less than .0625 (1.59 mm) and
mare than .125 (3.18 mm) away from the tead wires. A dc potential as
specified (see 3.1) shall be applied between the two leads connected
together and the tape or foil for a period of 5 ¢1 seconds. The test
circuit shall be so arranged that the surge current does not exceed 50 mA.

4.7.6 Barometric pressure (see 3.10). Capacitors shall be tested in
accordance with methaod 105 of MIL-51D-202. The following details and exceptions
shall apply:
a. Method of mounting - Securely fastened by their normal mounting means,
b. Test condition D - (100,000 feet) (.315 inch of mercury).

c. Test during subjection to reduced pressure - Unless otherwise
specified (see 3.1), a dc potential equal to 100 percent of the dc
rated voltage applied for a period of 5 &1 seconds.

d. Points of application - Unless otherwise specified (see 3.1), the
test voltage shall be applied between the capacitor-element terminals.

e. Surge current - Shall not exceed 50 mA.

f. Examination ddring and after test - Capacitors shall be visually
monitored for evidance of flashover or damage.

4.7.7 1Insulation resistance (see 3.11). Capacitors shall be tested in
accordance With method 30Z of NTL-STD-20Z. The following detajls shall apply:

a, Test potential - Unless otherwise specified (see 3.1}, rated voltage.

b. Special conditiens - If a failure occurs at a relative humidity above

50 percent, the insulation resistance may be measured again at any
relative humidity less than 50 percent,

c. Points of measurement - Unless otherwise specified {see 3.1), between
the mutually insulated points.

4.7.8 seal {see 3.12) (when specified, see 3.1). Capacitors shall be tested
in accordance with method 112 oF MIL-3TD-20Z and 4.7.8.1 or 4.7.8.2, The fine

Teak test shall precede the gross le;k t;st.

4.7.8,1 Gross leak test. Test condition D, method 112 of MIL-STD-202 shall
apply. A dye penetrant test {with comparable leak rate sensitivity) may be
substftuted for the bubble test,

4,7.8.2 Fine leak test. Test condition C, procedure III, method 112 of
MIS-STD-ZOZ shall apply. A nominal leakage-rate sensitivity of 10-8 atm
¢m3/s shall apply.

54.7.9 Solderability (see 3,13). Capacitors shall be tested in accordance with
method 208 oF WIL-STU-20Z. THe following detail shall apply:

guT?er of terminations to be tested - 2 (unless otherwise specified, see
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4.7.10 VYoltage-temperature 1imits (see.3.14).

4.7.10.1 For qualification inspection. The temperature of each capacitor
shall be varied as specified in table VI. Capacitance measurements shall be made
at the frequency and volta?e specified in 4.7.3a and b, The dc rated voltage
specified 1n table VI shall be maintained on the capacitor during steps E to G
fnclusive. Capacitance measurements shall be made at each step specified in
table YI and at a sufficient number of intermediate temperatures, between steps E
and G to establish a true characteristic curve. Capacitors shall be kept at each
temperature until temperature equilibrium is attafned.

4,7.10.2 For guality conformance inspection. Capacitance measurements shall
be made as specified in 4,7,10.1 except that the measurements shall be made only

for steps C, D, E, and G of table VI,

TABLE VI. Voltage-temperature ITimit cycle,

LI ] I |
; Step = Voltage, dc l Temperature }
T | -l o |
| | | L ]
| [ | [
] A | None ] +25 22 |
| B | None | -55 2 [
i c1/ | None | +25 %2 |
{ b~ | None |Applicable high-test |
| | | temperature #2 |
[ E | Rated |Applicable high-test 2/!
| ] |  temperature 2 |
. | Rated | +25 £2 |
| @ | Rated | -55 22 |
i | i |
1/ Reference point.

Z/ For applicable high-test temperature and

voltage rating of style CKR13 (see 3.1).

4.7.11 Vvibration, high frequency (see 3,15), Capacitors shall be tested in
accordance with method 353 of E!E-gTU-ZGZ. The following detafls and exception

shall apply:

a. Mounting - Capacitors shall be rigidly mounted on a mounting fixture
by the body. For styles other than feed-through, leads shall be
secured to rigidly supported terminals, so spaced that the length of
each lead from the capacitor is approximately ,375 (22,22 mm) when
measured from the edge of the supporting terminal. Leads shall be
within 15 of being parallel; each lead in disk types shall be 1n the
plane of the flat surface from which i1t extends., When securing
Jeads, care shall be taken to avoid pinching the Jeads. The mounting
fixture shall be so constructed as to preclude any resonances within
the test range, An examination of the mounting fixture shall be made
on a vibrator. If any resonant freguencies are observed, adequate
steps must be taken to damp the structure.

b, Electrical load conditfons - During the test, a dc¢ potential equal te

125 percent of the dc rated voltage (see 3.1) shall be applied
between the terminals of the capacitor element under test,
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c. Test condition D - (20 G's).

d. Duration and direction of motion - Equal amounts of time in each of
three mutually perpendicular planes (total of 8 hours},

e. Measurements during vibration - puring the last cycle in each
direction, an electrical measurement shall be made to determine

intermittent contacts of 0.5 ms or greater duration or open - or
short-circuiting.

f. Examination after vibration - Capacitors shall be visually examined
for evidence of mechanica1 damage.

4.7.12 1mmersion (see 3.16). Capacitors shall be tested in accordance with
method 104 0F MIL-STD-20Z, Tfie following details shall apply:

a. Test condition B.

b. Examinations and measurements after final cycte - Capacitors shall be
visually examined for evidence of mechanical dama?e and obliteration
of marking; dielectric withstanding voltage, insulation resistance,

capacitance, and dissipation factor shall then be measured as
specified in 4.7.5, 4.7.7, 4.7.3, and 4.7.4, respectiviey.-

4.7.13 Salt spray (corrosion) {applicable as specified {see 3.17). Capacitors
shall be tested in accordance with method 101 of MIL-51D-202. The following
details and exception shall apply:

a. Test condition B.
b. Measurements after exposure - Not applicable.
c. Examinations and measurement after test - Capacitors shall be

visually examined for evidence of harmful and extensive corrosion and
obYiteration of marking.

4.7.14 Shock, specified pulse (see 3,18). Capacitors shall be tested in
accordance with method 213 of NIL-ST0-202. The following details shall apply:
a. Mounting - Capacitor shall be rigidly mounted by the body.
b. Test conditfon I - (100 G's).
¢. Measurements during shock - buring the last shock 1n each direction,
an electrical measurement shall be made to determine intermittent
contacts of 0.5 ms or greater duration or open- or short-circuiting,

d. Examination after shock - Capacitors shall be visually examined for'
evidence of dreakdown, arcing, and mechanical damage. -

4.7.15 Terminal strength, when a licable (see 3.19). Capacitors shall be
tested in accordance w?fg method ZIE o7 WIC-5TD-202. The following details and
exceptions shall apply:

a. Test condition A, applicable to all styles except CKR72. Applied
force - 5 pounds, unless otherwise specified (see 3.1).

b. Test condition C, applicable to radial-lead units only. Applied
force - 1.0 +.1, -0 pound,
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Test condition D, applicable to axfal-Tead units only,

Examination after test - Capacitors shall be visually examined for
evidence of laosening or rupturing of the terminals,

isture resistance (see 3,20). Capacitors shall be tested in

accordance w
shall apply:

a,
b.
c.

d.

Tth method 106 of MIL-STD-202, The following detail and exceptians

Initial measurements - Not applicable.
Number of cycles - 20 continuous cycles.
Step 7b - Not applicable,

Loading - Unless otherwise specified (see 3.1), during the first 10
cycles only, a dc potentfal of 100 velts or rated voitage, whichever
is less, shall be applied across the capacitor terminals. Once each
day, a check shall be performed to determine whether a capacitor has
shorted,

Examinations and final measurement - Upon complet19n of step 6 of the
final cycle, capacitors shall be conditioned at 25 C #5 C and a
relative humidity of 50 *5 percent for a perfod of 18 hours minimum,
24 hours maximum, and shall be visually examfned for evidence of
mechanical damage and obliteration of marking; capacitance,
dielectric withstanding voltage, and insulation resistance shall then
be measured as specified in 4.7.3, 4.7.5, 4.7.5.1, 4.7,5.2, and
4.7.7, respectively.

4.7.17 Fungus (when applicable, see 3.21). Capacitors shall be tested in
accordance wi%ﬁ method 585 of WMIL-510-810.

4.7.18 Resistance to soldering heat (see 3,22)., Capacitors shall be tested in
accordance with method 210 of MIL-S51D-202. 7he following details and exceptions

shall apply:

b.

Surface oxides and dross shall be skimmed off the solder pot
immediately before lead immersion to ensure full and complete heat
flaow through the leads.

Depth of immersion {n the mo!ted solder - To 2 minimum 5f 0.050 -0,

+.020 inch from the capacitor body (the example shown on figure 3 is
applicable to all terminal type).

Test condition B, except that the immersion duration shall be 20 #1
seconds.

Coolin? time prior to measurement after test - 10 21 minutes, unless
otherwise specified (see 3.1),

Measurements after test - CEpacitance. dissipation factor, and
insulation resistance at 25°C shall be measured as specified in
4,7.3, 4,7.4, and 4,7.7, respectively,

Internal examination after test - Not required,
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.050 ~.000
{1.27mm) *-020
(0.050mm)
11
A

i —— LEVEL OF MOLTEN SOLDER

FIGURE 3. Example of axial wire-lead depth of immersion in molten solder.

4.7.19 Resistance to solvents (see 3.23). Capacitors shall be tested in
accordance with method 215 of MIL-S1D-202. The following details shall apply:

a. The marked portion of the capacitor body shall be brushed,.

b. The number of sample units to be examined shall be as specified in
table [I.

c¢c. Capacitors shall be visually examined for evidence of mechanical
damage and obiiteration of marking.

4.7.20 Life (at elevated ambient temperature) (see 3.24).

4.7.20.1 For qualification inspection. Capacitors shall be tested in
accordance with method 108 oF MIL-370-202. The following details and exceptions
shall apply:

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

b. Operating conditions - Capacitors shall be subjected to 85°C at a
minimum of 200 percent of the rated dc voltage.

c. Operating conditions - Capacitors tested under rated conditions

shall be subjected to the dc rated voltage, minimum. ({See circuit
in 4.7.2.2). Capacitors tested under accelerated conditions shall be
subjected to twice the dc rated voltage. The test voltage shall be
raised from 0 to the specified value within 1 second, maximum. The
surge current shall be not less than 30, nor more than 200 mA, Test
%ircuzt;yzsg?l1 be the same as that required for voltage conditioning
see 4,7.2.2).

d. Test condition D - (1,000 hours).
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e. Measurements during and after exposure - At the conclusion of this
test and while the capacitors are at the applicable high-test
temperature, the insulation resistance. shall be measured as specified
in 4.7.7. At the option of the manufacturer, the units may be
immediately transferred (perfod of transfer not to exceed 15 minutes)
to another chamber maintained at the same temperature for the purpose
of measuring insulation resistance. The insulation resistance
measurement shall be made only after the units have stabilized at the
test temperature., The capacitors shall then be returned to the
tnspection conditions specified in 4,3 and shall be visually examined
for evidence of mechanical damage and oblfteration of marking;
insulation resistance, capacitance, and dissipation factor, shall be

measured as specified in 4.7.7, 4.7.3, and 4.7.4, respectively.
4.7.20.1,1 Life (accelerated condition at 85°C) (style CKR13 un‘l¥). 1/
Capacitors sha e tested as spec e n4.7.60.1 w the following exceptions:
a. Test temperature and tolerance - 85° +4°, -0°c.
b. Operating conditions - Capacitors shall be subjected to 200 percent
of the B85°C dc¢ rated voltage,

c. Duration of test - Capacitors shall be tested for a total of 4,000
hours. The failures allowed in group VI! of table Il and subgroup 6
of table IV apply to the first 1,000 hours of this test. The
additiona) unit hours accumulated under this test shall be used for
data information purposes only and shall not be used for failure rate
computations,

d. Measurements during and after exposure - Measurements, as specified
in 4.7.20.1, shal) be taken at: 0; 250 +48, -0; 1,000 +48, -0; 2,000
+72, -0; and 4,000 +72, -0 hours.
4.7.20.2 For quality conformance fnspection.
4.7.20.2.1 For FR levels 1.0, 0.1, 0.0l and 0,001 percent/1,000 hours.
Capacitors shaTT be tested as Spec1?1ea Th 4.7.20.1, except that duration of test

will be 4,000 hours (accelerated condition only),

4.7.20.2.2 Life (accelerated condition at 85°C) (style CKR13 only).
Capacitors shall be tested as specified 1n §4.7.20,1.1,

4,7.20.3 Extended 1ife test.

4.7.20.3.1 For qualification inspection, Sample units which have been
subjected to 1,000 hours of Vife un%er rated conditions shall be continued on
test for a total of 32,000 hours. Sample units which have been subjected to
1,000 hours of 1{ife test under accelerated conditions shall be continued on test
for a total of 4,000 hours., Measurements as specified in 4.7.20.1 shall be taken
every 1,000 +48, -0 hours for the first 10,000 hours and then after every 5,000
+96, -0 hours until a total of 32,000 *96, -1 hours have passed.

4.7.21 Low temperature storage (see 3.25). Capacftors shall be subjected to
gxposure at -85 gU'T“iE'C Tor a period of 8 hours, minimum,

TI7 Accelerated 1ife test at 85°C for stylg CKR13 is in addition to the CKR13
rated and accelerated 1ife test at 125 C as specified in 4,7.20.1 and shall

gﬁdpsrformed on a separate set of sample units as specified in tables II
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4.7.22 Radiographic inspection (for qualification and FR level "S", when
specified, see 3.1) (see 3.26). Capacitors shall be tested in accordance with
method 209 of MTL=STD-202, The following details and exception shall apply:

a. Radiographic quality - The radiograph shall render 2 clear sharp
jmage of the penetrameter.

b. Image-quality indicator - A radiograph of the penetrameter shall be
included on each radiograph film. The penetrameter may be made from
a2 sample capacitor, of the same style as the capacitor being
radiographed, with an AWG number 48 copper wire mounted across the
capacitor body or it may be fabricated in accordance with, or be
equivalent to, the example on figure 4,

¢. Positions of specimen - Unless otherwise specified (see 6.,2), one
view shall be taken of each capacitor perpendicular to the plane of
the lead surface (see figure 5). :
d. Evaluation of images:
1. special kind of viewing equipment - Magnifying glass.
2. Magnification - 10X.

3. pefects to be sought in specimen - As specified in 3.26.
e. Additional required examination:

1. There shall be a minimum of 80 percent solder fillet between
capacitor element and each lead.

2. There shall be a minimum of .00S (0.13 mm) encapsulating materfal
encasing the capacitor element (see figure 6).

3. There shall be a minimum of .005 (0.13 mm) between edge of case
and tip of solder spike.

4. Extraneous particles or void in encapsulating material shall not
pe greater than ,005 (0.13 mm) in any dimension.

NOTE: Test results {covering the number of capacitors tested with number and
and kind of failures notes) and radiograph shall be retained for a minimum
period of 2 years. Upon request of user, this data shall be supplied with each
shipment.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in
accordantE'wgtﬂanTtgtfﬁvvttT'

6. NOTES

(This section contains information of a general or explanatory nature that may
be helpful, but not mandatory.)

6.1 Intended use. These capacitors are primarily desfgned for use where a
small pEysicai size with comparatively 1ar?e electrical capacitance and nigh
{nsulation resistance is required. Genera purpose ceramic capacitors are not
i{ntended for frequency-determining or precision circuits but are suitable for use
as by-pass, filter, and non-critical coupling elements in high-frequency
circuits, A1l of these applications are of the type where dissipation factor is
not critical and moderate changes due to temperature, voltage, and frequency
variations do not affect the proper functioning of the circuit.
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FIGURE 4. Image quality {ndicator (optional).
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Table of image quality indicators

T T [ Steel
] Tungsten wire diameters | Lead particle diameters | shim
| i . | stock
T | ] | I | | ] | I | ] I
| A B | C | D | €E | F | G | H P11 d 1 x 1L l
| | | ! | | | ! | 1 | |
1 1 i | | 1 { { | | I ]
| .002 | .001 | .000S | .DOOS | .o01 | .002 | .05 | ,0l0 | .008 ] .006 | .004 | .002 | Nome
{(0.05) (0.03){ 0.01) 1(0.01) {{0.03) (0.05)5(0.38) }(0.25) E(O.ZO)‘(O.IS) (0.10)!(0.05) i
I | 1 | | | [ | |
L] l " l n l 0 ') n " L) I u [ ] “ " I .002
| ! 1{0.05)
» L] L] " “ " n | ] % L] ] ] n l .005
| (0.13) |
I I | [
n L} L " " n 1] L] I ] n l " n '007 I
] | | (0.18) |
i | | |
.003 | .002 | .001 | .c01 | .002 | .0031 " N B LA I { .010 |
1(0.08)](0.05)}(0.03) 1{0.03) 1{0.05)1(0.08)! | | ] | 1(0.25) |
T | | 1 ' { ] L 1 ] T )|
| .003 | .002 | .001 } .001 .002 ) .0031 * L L " | 015 |
{0.08)1(0.05)1(0.03) 1(0.03) (0.05)|(0.08)= % : % }(0.38) |
| ] | | i
.005 | 003 .002 | .002 |.003].005} “ { " " LU I | 025 |
1(0.13)1(0.08)](0.05) 1{0.05) 1(0.08)1(0.13)! 1 | ! 1(0.64) |
1 | I | | !
.00 | .003 | 002 | .002 .003{.0056 * | * " L " .035
(0.13)1(0.08)1(0.05) 1{0.05) 1{0.08)1({0.13)} | | (0.89) |
NQTES:
1. Dimensions are in inches.
2. Metric equivalents are give for general information only.
3. Millimeters are in parentheses.
4. Wires to be tungsten, shim stock to be carbon steel, particles to be lead. Center section
to be .125 (3.18 mm) layers of clear acrylic plastic bonded with clear plastic cement of
Yow X-ray density. Fasteners may be used within .250 (6.35 mm) from each corner, but
shall not interfere with end use of the penetrameter. Bottom surface shall be flush.
5. A11 dimensfons shown are £,005" (0.13 mm), except wires, and shim stock, which shail be
within standard mill tolerances and lead particles which shall be +,0002 {0.005 mn).
Groove details are not critical except that wire must be embedded flush or below surface
of plastic and centered at location shown. Particle-hole sizes are act critical, but
should not exceed .03l (0.79 mm) in diameter and depth, and must be centered as shown
+.005 (0.13 om).
6. Additional layers of shim stock may be used as necessary.
7. ldentification marking shall be permanent and legible, Location and stze of characters

are not critfcal but shall not tnterfere with or obscure the radiographic image details.

FIGURE 4. Image quality {ndicator {optional) - Continued.
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I

Viewing planes for radiographic inspection.

FIGURE 5,
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FIGURE 6. Radiographic inspection criteria.
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FIGURE 6. Radiographic inspection criteria - Continued.
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6.1.1 Case insulation. 1t is not intended that the case insulation be
subjected to sustained voltage in excess of 150 percent of the dc rated voltage
of the capacitor. Supplementary insulation should be provided where the case may
come 1n contact with higher voltage.

6.2 Acquisition requirements. Acquisition requirements should specify the
following: .

a. Title, number, and date of this specification.

b. Title, number and date of the applicable specification sheet, and the
complete part number (see 3.1).

¢. Required levels of preservation and packaging, packfng, and spectal
marking (see section 5 and 3.27),

d. ge;u;;e? number of views and planes {f other than that specified (see
- L[] c .

e. Lead length, if different from that specified (applicable to military
specification sheets MIL-C-39014/1, MIL-C-39014/2, MIL-C-39014/5,
MIL-C-39014/13, MIL-C-39014/23, MIL-C-39014/24 and MIL-C-39014/25).
Lead Tengths may be a minimum of .625 (15,88 mm) long for use in tape
and reel automatic insertion equipment, when specified,

f. Lead finish (see 3,5.1).
9. Retinning {hot solder dip), {f required.

6.3 Qualification. With respect to products requiring qualification, awards
will be made only for products which are at the time set for opening of bids,
qualified for inclusion in the applicable qualified products 11st, whether or not
such products have actually been so 1isted by that date. The attention of the
contractors is called to this requirement, 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
orders for the products covered by this specification. The activity responsible
for the qualified products 1ist is the U. §. Army Laboratory Command {LABCOM),
Attn: SLCET-R-S, Fort Monmouth, NJ 07703-5302; however, information pertaining
to qualification of products may be obtained from the Defense Electronics Supply
Center (DESC-E), Dayton, Ohio 45444, Application for qualification tests shall
be made fn accordance with SD-6, “Provisions Governing Qualification®, which may
be obtained by applyin? to the Standardization Documents Order Desk, Building 4D,
700 Robbins Avenue, Philadelphia, PA 19111-5094,

6.4 Standard capacitor types. Equipment designers should refer to
MIL-STD-T98, Eapacitor. SeTection and Use Of, for standard capaciter types and
selected values chosen from this specification. MIL-STD-198 provides a selection
of standard capacitors for new equipment design.

6.5 Marking of non-established reliabflity (non-ER) parts. An established
reliabiiity {ER] part manufactured in accordance with this specification may be
marked and furnished as the non-ER version in accordance with MIL-C-11015, if

produced on the.same assembly line or )ines, and provided it 1s subjected to and
meets all the inspection requirements of the ER part,
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6.6 Shipments to Government activities. The packaging regquirements of this
specifiTation are primarily intended tor the preparation of capacitors for
shipment to Government activities.

6.6.1 Shipments of ER capacitors to Government contractors and manufacturers'
distributors, MIL-STD-1188, "Commercial Packaging of supplies and Lquipment:,
should be specified for the packaging of ER capacitors shipped to Government
contractors and subcontractors and to category A and B distributors as defined in
MIL-STD-790., The marking of the unit containers should not be required provided
the intermediate containers are marked,

6.7 International standardization agreements, Certain provisions (see 3.1) of
this specification are the subject of international standardization agreement
‘NATO-NEPR number 14, When amendment, revisfon, or cancellation of this
specffication is proposed, which will affect or violate the international
agreement concerned, the preparing activity will take appropriate reconciliation
action through international standardization channels including departmental
standardization offices, if required.

6.8 Revisfon asterisks. Asterfsks are not used in this revision to identify
changes with respect to the previous {ssue due to extensiveness of the changes,

6.9 Key work 1isting.

Capacitor

Ceramic

Established reliability

Parts per million (PPN)
Statistical process control (SPC)
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PROCEDURE FOR QUALIFICATION INSPECTION

10. SCOPE

10.1 Scope. This appendfx details the procedure for submission of samples,
with related data, for qualification inspection of capacitors covered by this
specification, The procedures for extending qualififcation of the required sample
. to other capacitors covered by this specification 1s also outlined herefn. This
appendix 1s a @andatory part of this specification. The information contained
herein {s intended for compliance.

20. APPLICABLE DOCUMENTS. This section §s not applicadle to this appendix,
30. SUBMISSION

30.1 Sample.

30.1.1 Single-style submission. A sample of the size required in table I, of
the highesf"hapiéT!*hcé'??Tﬁt‘Tﬂ'oacn volta?e rating fn each operating
teagerature range and voltage-temperature 1imit 1n each style for which
qualification is sought shall be submitted.

30.2 Test data. When examinations and tests are to be performed at 2
Government laboratory, prior to submission, all sample units shall be subjected
to all of the examinations and tests indicated as nondestructive tn table 1.
Each submission shall be accompanied by the test data obtained from these
examinations and test. The performance of the destructive tests by the
contractor on a duplicate set of salglo units §s encouraged, although not
required. All test data shall be su mitted in duplicate,

30.3 Certificatfon of materfal, When submitting samples for qualification,
the contTector ShalTl subalt cerification, in duplicate, that the materials used
fn his components are in accordance with the applicable specification
requirements.,

30.4 Description of items. The contractor shall subait a detafled description
of the cTFEETE%??‘B?TFE‘?ﬁFiitted for inspection, 1ncluding body, coating,
electrode material, terminal leads, etc.

40, EXTENT OF QUALIFICATION

40.1 Single - style submission. Capacitance - range qualification will be
restricted go values equal to and less than the capacitance value submitted.
Capacitance - tolerance qualification will be restricted to tolerance equal to
and wider than the tolerance submitted. DC rated voltage qualification will be

restricted to that submitted., Operating temperature range and voltage
temperature limit qualification will be restricted to that submitted,

40.1.1 Extension of qualification of established reliability. Qualification
of ceramic capacitors standoffs to similar and Ron-ER capacitors will be
ex::ndcd to ceramic capacitors without standoffs, as indicated fn the following
table.
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T i 1
| ] Will extend qualification to |
| 1 |
! T T T
| Qualification | ER without ] o !
| to ER standoff: standoff } Non-ER without standoff’ ;
|
] | i B
| | | Speciffcation sheet|
| CKROS § CXROS | cxos (- I
| CKRO6 | CKROS : cxos MIL-C-11015/19 |
| | |
CONCLUDING MATERIAL
Custodians: Preparing activity:
Army - ER Arey « ER
Navy - EC
Air Force - 85 Agent:
* DLA - ES

Review actfvities:
Army - AR, M]
Afr Force - 99

User activities:
Army - AT, AY, ME
Navy - MC
Alr Force - 19

{Project 5910-1631)
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