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MILITARY SPECIFICATION

CAPACITORS, FIXED, GLASS DIELECTRIC,
ESTABLISHED RELIABILITY, GENERAL SPECIFICATION FOR

This 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 reliability, glass
dielectric, fixed capacitors. Capacitors covered by this specification have failure rate (FR) levels
established in accordance with MIL-STD-690. The reliability for each level is identified by a symbol in
accordance with table 1. These FR levels are established at a 90 percent confidence level and maintained at
& 10 percent producer’'s risk and are based on Life tests performed with rated voltage applied at 125°C. An
acceleration factor of 5:1 has been used to relate life test data obtained at 150 percent of rated voltage
at 125°C to rated voltage at 125°C. 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 required in manufacturing process to minimize variation in production of
capacitors supplied to the requirements of this specification.

TABLE 1. FR level (established at a 90 percent
confidence Level).

Symbo | FR Level
Percent /1,000 hour
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1.2 (lassification. Capacitors covered by this specification are classified by the style, as specified
(see 3.1).

Beneficial comments (recommendations, additions, deletions) and any pertinent data which
may be of use in improving this document should be addressed to: Defense Electronic
Supply Center, ATTN: EMM, 1507 Wilmington Pike, Dayton, OH 45444-5283, by using the
Standardization Oocument lmprovement Proposal (DU Form 1428) appea

document or by letter.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.
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form & 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 (DOD1SS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATIONS
FEDERAL
QQ-5-571 - Solder; Tin Alloy; Tin-Lead Alloy; and Lead Alloy.
MILITARY
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-6%0 -  Faiiure Rate Sampiing Pilans and Procedures.
MIL-STD-790 - Reliability Assurance Program for Electronic Parts Specifications.
MIL-STD-810 - Environmental Test Methods and Engineering Guidelines.
FAIL-STD-1276 - iLeads Tor Electronic (omponent Parts.
MIL-STD-1285 - Marking of Electrical and Electronic Parts.
{Unless othervise iﬁd caied, copies of federal and ﬁi‘itary specifications, standards, and handbooks are
available from the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Phitadelphia, PA
19111-5094.)

2.2 Non-Government publications. The following documents form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of the documents which are DOD adopted are those

ligtad in the igsua of the DODISS citad in the sglicitation nlace Athansica snarifiad *ha jcciime nf
1STISC N0 Ine Issue A5 WOUne SCLUICITaTIsh. Unless otherwise SpeCivied, Tne 1ssuUes o7

documents not Listed in the DODISS are the issues of the documents cited in the solicitation (see 6.1).

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

(Application for copies should be addressed to the Electronic Industries Association
Washington, DC 20006-1813.)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM-92 - Standard Test Method for Fiash and Fire Points by Cleveland Open Cup.

(Application for copies should be addressed to the American Society for Testing and Materials, 1916 Race

...... i

>treet, Fhiladel nia, PA I‘IIUJ ]

(Non-Government standards and other publications are normally available from the organizations that
prepare or distribute the documents. These documents also maybe available in or through libraries or
other informational services.)
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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 NS standards),
the text of this document takes precedence. Nothing in this document, however, supersedes applicable laws
snd regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Specification sheets. The individual item requirements shall be as specified herein and in
accordance with the associated specification sheets. In the event of any conflict between requirements of
this specification and the associated specification sheet, the Latter shall govern (see 6.1).

3.2 gualification. Capacitors furnished under this specification shall be products which are qualitfied
for listing on the applicable qualified products List at the time set for opening of bids (see 4.4 and 6.1).
Authorized distributors which are approved to MIL-STD-790 distributor requirements by the qualified products
List (QPL) manufacturers are listed in the QPL.

3.3 Reliability and quality.

3.3.1 Reliability. 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
details specified in 4.1.2, 4.4.4.1, and 4.5.

3.3.2 Quality.

3.3.2.1 SPC. The contractor shall implement and use SPC techniques in the manufacturing process for
parts covered by this specification. The SPC program shall be developed and maintained in accordance with
all the requirements of EIA-557. The SPC program shall be documented and maintained as part of the overall
reliability assurance program as specified in MIL-STD-790. The implementation of SPC shall be 12 wmonths
from the date of this specification. Processes for application of SPC techniques should include but are not
Limited to:

a. Raw material mixing and blending.
b. Dielectric sheet manufacturing.
c. Termination.

d. Packaging.

3.3.2.2 Quality levels. The quality of lots that have been subjected to and passed the subgroup 1, 100
percent screening inspection of the group A inspection shall be established and maintained in accordance
with 4.4.4.2 end EIA-554, method B. Individual ppm defect lLevels (i.e., ppm-2 and ppm-3) and an overall ppm
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 level for ppm-2 shall be less than 100 ppm. The implementation of ppa
verification shall be 12 months from the date of this specification.

3.3.2.2.1 Noncompliance. The contractor shall notify the qualifying activity when the 100 pps level is
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 js being taken. Failure to
correct this problem shall be the basis for removal of the affected product from the QPL.

3.4 Materials. The materials shall be as specitfied herein. However, when a definite material is not
specified, a material shall be used which 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 guaranty
of the acceptance of the finished product.

3.4.1 Solder. Solder for electrical connections shall be in accordance with @a-S-571. 1n no case shall
the solder start to melt at a temperature of less than 200°C.
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3.4.2 Soldering flux. Flux tor soldering of electrical connections shall be rosin, rosin and alcohol, or
rosin and turpentine. No acid or acid salts shall be used in preparation for or during soldering; however,
exception is permitted for preliminary tinning of electrical connections and for tinning or soldering of
mechanical joints not used to complete electrical circuits, but in no case shall acid or acid salts be used
where they can come in contact with insulsting materisl. Where 2cid or 2cid salts are used 2c permitted
herein, they shall be completely neutralized and removed immediately after use. ALl excess flux and solder
shall be removed. Where possible, electrical connections shall be mechanically secure before soldering and
electrically continuous after soldering.

3.5 Dpesign and construction. Capacitors shall be of the design, construction, and physical dimensions
specified (see 3.1),

3.5.1 JTerminals.

3.5.1.1 Lead terminals. Lead terminals shall be ¢, D, N, or W in accordance with MIL-STD-1276. Final
finish is the option of the manufacturer.

3.5.2 Solder dip (retinning lLeads). Only the manufacturer (or his authorized category B distributor) may
solder dip/retin the leads of the product suaalied to this specification provided the solder dip process has

been approved by the qualifying activity.

2.5.2.1 Qualifying activity spproval. Approval of the solder dip process will be based on one of the
following options:
a. Uhen the original lead finish gualified was hot solder dip Lead finish 82 in accordance with

e Orgt se2C Qe soLlce 'p Leac gance

MIL-STD-1276, the manufacturer shall use the same solder dip process for retinning as is used in the
original manufacture of the capacitor.

(NOTE: The 200 microinches maximum thickness requirement is not applicable.)
b. When the lead originally qualified was not hot solder dip Lead finish 52 of MIL-STD-1276 as

prescribed in 3.5.2.1a, approval for the process to be used for solder dip shall be based on the
following procedure:

(&) 1h1rty samptes of any capacitance value for each style and Lead finish shall be subjected to the
manufacturer's solder dip process. The capacitors shall then be subjected to all group A,

subgroup 1 post-electric tests, with no defects allowed.

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

allowed.

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

3.5.2.2 Solder dip/retinning options. 1f the menufacturer (or his authorized category B distributor)
solder dips or retins the leads as a part of normal production, or as a corrective action for soiderability
test failure, the following shall apply:

a. Following any solder dip or retinning process, the seal, IR, CAP, and DF measurements shall be
performed on 100 percent of the lot. The percent defective allowable (PDA) shall be the same as the
group A, subgroup 1. Following these tests, the manufacturer shall submit the Lot to the group A
solderability test.

b. PPM-2 date following solder dip/retinning shall be reported each 6 months. The calculation method
shall be in accordance with EIA-554, method B.

3.5.3 case. Each capacitor shall be enclosed in a glass or epoxy case (see 3.1) which will protect the
capacitor element against the entry of contaminants.



Downloaded from http://www.everyspec.com

MIL-C~23269E

3.5.4 Capacitor element. The capacitor element shall consist of alternate layers of glass dielectric and
electrode.

3.5.5 Connections. Electrical connections shall not depend upon the terminals being clamped betveen a
metallic member and an insulating material other than the glass material.

3.6 Seal.

3.6.1 Test 1 (for transparent cases). When capacitors are tested as specified in 4.7.2.1, there shall be

no evidence of dye extending into the active element.

3.6.2 JYest 11 (for opague cases). When capacitors are tested as specified in 4.7.2.2, the insulation
resistance shall be not Less than the value specified (see 3.1).

3.7 High voltage stabilization. When capacitors are tested as specified in 4.7.3, there shall be no
evidence of damage, arcing, or breakdown.

3.8 Insulation resistance. When measured as specified in &4.7.4, the insulation resistance shall be not
less than the value specified (see 3.1).

3.9 (Capacitance. When measured as specified in 4.7.5, the capacitance shall be within the appticable
tolerance of the nominal value specified (see 3.1).

3.10 Dissipation factor. When measured as specified in 4.7.6, the dissipation factor shall not exceed
the value specified (see 3.1).

3.11 Thermal shock. When tested as specified in 4.7.7, there shall be no short-circuiting.

3.12 Quality factor (Q). When measured as specified in 4.7.8, the Q shall be not less than the vaiue
shown on figure 1, unless otherwise specified (see 3.1).

3.13 shock, specified pulse. When capacitors are tested as specified in 4.7.9, there shall be no
intermittent contacts of 0.5 millisecond (ms) or greater duration, open- or short-circuiting, or evidence of
arcing or mechanical damage.

3.14 Vyibration, high freguency. When capacitors are tested as specified in 4.7.10, there shall be no
intermittent contacts of 0.5 ms or greater duration, open- or short-circuiting, or evidence of mechanical
damage.

3.15 Solderability. When capacitors are tested as specified in 4.7.11, the dipped portion of the

3.16 Terminal strenqth. When capacitors are tested as specified in 4.7.12, there shall be no Loosening
or rupturing of the terminals, and no damage to the terminals or seal.

3.17 Barometric pressure. When‘capacitors are tested as specified in 4.7.13, there shall be no evidence
of damage, arcing, or breakdown.

3.18 Jemperature coefficient and capacitance drift. When measured as specified in 4.7.14, the
temperature coefficient and capacitance drift shall as specified (see 3.1).

3.19 Salt spray (corrosion). When capacitors are tested as specified in 4.7.15, there shall be no
harmful corrosion or mechanical damage, and the marking shall remain legible.

NOTE: Harmtul corrosion shall be construed as being any type of corrosion which in any way
interferes with the mechanical or electrical performance of the capacitor.

Pll lys=l)m= | ;7 /1 LI ol S
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3.20 Ffungus. The manufacturer shall certify that all external materials are fungus resistant or shall
perform the test specified in 4.7.16. When tested as specified in 4.7.16, there shall be no evidence of
fungus growth on the external surface of the capacitor.

3.27 Resistance to solvents. When capacitors are tested as specified in 4.7.17, there shall be no
evidence of mechanical damage, and the marking shall remain legible.

3.22 Resistance to soldering heat. When tested as specified in 4.7.18, capacitors shall meet the
following requirements:

Insulation resistance: Shall be not Less than the initial requirement.

Capacitance: Shall change not more than 0.5 percent of nominal value or 0.5 pF, whichever is greater,
from the initial value obtained when measured as specified in &4.7.5.

Dissipation factor: Shatl not exceed the initial requirement.

Visual examination: There shall be no evidence of mechanical damage.

3.23 mMoisture resistance. When tested as specified in 4.7.19, capacitors shall meet the following
regquirements:

Visual examination: No mechanical damage. Marking shall remain Legible.
lnsulation resistance: Unless otherwise specified (see 3.1), not less than 10 percent of the initial
25°C requirement.
Capacitance: Unless otherwise specified (see 3.1), change not to exceed 10 percent from initial
measured value.

3.24 Life. When tested as specified in 4.7.20, capacitors shall meet the following requirements, as
applicable:

3.24.17 2,000 hour (qualification inspection) (see 4.7.20.1).

Insulation resistance: Shall be not less than the initial requirement.

Capacitance: Shall change not more than the percent specified (see 3.1) of the nominal value or 0.5 pf,
whichever is greater, from the initial value obtained when measured as specified in 4.7.5.

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

Visual examination: There shall be no evidence of mechanical damage.

3.246.2 6,000 hour (group € inspection) and extended life (see 4.7.20.2 and 4.7.20.3).

Insulation resistance: Shall be not Less than 10,000 megohms.

Capacitance: Shall change not more than 322.0 percent of nominal value or 0.5 pf, whichever is greater,
from the initial value obtained when measured as specified in 4.7.5. For FR level
calculation, the £2.0 percent criteria shall govern from 2,000 to 30,000 hours.

Dissipation factor: Shall not exceed 1.0 percent.
Visual examination: There shall be no evidence of mechanital demage.

3.25 Marking. Capacitors shall be permanently marked with the Part or ldentifying Number (PIN), "JAN"
marking, date code, lot symbol, and manufacturer's source code in accordance with MIL-STD-1285 (see 3.1).
Paper labels shall not be used. Each cepacitor shall be Legibly marked using smear-resistant ink which will
withstand the environmental conditions specified herein. Marking shall remain legible after all tests.
Manufacturing records shall include these same date codes and lot symbols. The date code, lot symbol,
source code, capacitance, capacitance tolerance, and rated voltage shall be marked on the unit package. The
nominal capacitance value, expressed in pF, is identified by a three-digit number; the first two digits
represent significant figures and the Last digit specifies the number of zeros to follow. When fractional
values of a pf or values of less than 10 pf are required, the Letter "R" shall be used to indicate the
decimal point and the succeeding digits of the group shall represent significant figures. Example: 1RS
indicates 1.5 pF.
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3.25.1 Substitution of failure rate levels. A manufacturer say supply to all higher failure rate levels
than to which he is qualified. Items of an exponential FRL as shown n table I1 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 6.1), the Lot date codes on the parts are unchanged,
the Wworkmanship criteria is met.

TABLE 1I. Failure rate tevel substitutability.

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

S #, P, and R

R M and P

P )

3.25.2 Substitution 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

manbad ¢a lansarn ~anman~ s e *aml
warked to looser capacitance tolerance or lower rated voltage, provided sll 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 6.1), the lot date code on the parts are unchanged, and the workmsanship

criteria ig met

3.25.3 "JAN" and "J" marking. The United States Government has adopted, and is exercising iegitimate
control aver, the certification marks "JAN" and "J" to indicate electrical equipment, namely, resistors,
capacitors, and the Like, scquired by, or manufactured for use by, or for the Government in accordance with
standard Government specifications. Accordingly, capacitors acquired to and meeting all of the criterias
specified herein and in applicable specification sheets shall bear the certification mark "JAN", except that
capacitors 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 permit or require deviation from the conditions or requirements specified herein and in applicable
specification sheets shall not bear "JAN" or "J". In the event a capacitor sa-ple fails to meet the
requirements of this specification and the applicable specificstion sheet, the msnufacturer shall resove the
"JAN" or the "J" from the sample tested and also from all capacitors represented by the sample. The United

States Government has obtained Certificate of Registration No. 504,860 for the certification mark “JAN".

3.25.4 Full marking. Unless otherwise specified (see 3.1), capacitors shall be marked with the "JAN" or
“J" marking, PIN, date code and lot number, manufacturer's name (not trademark) or the Commercial and

~ * Eme o~ % e ]
Government Entity (CAGE) code, voltage, capacitance, and capacitance tolerance. There shall be no space

between the symbols which comprise the PIN. The date code and lot number shall consist of the year, week,
and lot code. For example: The third week of 1984 would be 8403.

3.26 Workmanship. Capacitors shall be so processed in such a manner as to uniform in quality and shall
be free from pits, corrosion, cracks, rough edges, and other defects which will affect Life, serviceability,

or annsarance
appearal

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 all inspection requirements as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may 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 perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure supplies and services confora to
prescribed requirements.

L+ ]
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4.1.17 Responsibility for compliance. AlL items must meet all requirements of sections 3 and 5. The
inspection set torth In this specification shall become a part of the contractor's overall inspection system

or guaiity progras. The sbsence of any inspection requirements in the specification shall not relieve the

contractor of the responsibility of assuring that all products or supplies submitted to the Government for

acceptance comply with all requ!rements of the contract. Sampling in quality conformance does not authorize
submission of knoun defective material either indicated or actual, nor does it coamit the Government to

SUDMISSION wROWN CCTeCIIVE =alt 'u\, =sLiess, Coes coam sovernmer

acceptance of defective terial.
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in accordance
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4.1.3 SPC. An SPC program shall be es

t
such compliance shall be ver1f1ed by the qual
retention of qualification.

ished and n31nta1ned in accordance with EIA 557. Evidence of
]

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

a. Qualification inspection (see 4.4).

b. Vverification of quaiification (see &.5).
c. Quality conformance inspection (see 4.6).

4.3 Inspection conditions. Unless otherwise specified herein, all inspections shall be performed in
asccordance with the test conditions specified in the "GENERAL REQUIREMENTS" of MIL~STD-202.

4.3.1 Accuracy of test voltage measurements. Accuracy of all test voltage measurements shall be 22.0
percent of the specified voltage.

4.3.2 Referenced measurements. When requirements are based on comparative measurements made before and
after conditioning, the reference measurements shall be considered the Last measurement made at 25°C =3°C
PR [ PR S g Fyey me e ol amamas e aiimacacmea - e ad o EPu S { o TP Py

prior 10 conditioning. Unless reference measurements have been made within 30 days prio
of conditioning, they shall be repeated.

4.3.3 power supply. The power supply used for Llife testing shall have s regulation of 22.0 percent or
less of the specified test voltage.

4.4 Qualification inspection.— V' quatification inspection shall be performed at 2 laboratory acceptable
to the Government (see 6.2) 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 shall be as
specified in the appendix to this specification.

4.4.2 1nspection routine. The sample shall be subjected to the inspection specified in table I1I, in the
order shown. All sample units shall be subjected to the inspection of groups I and II. The sample units

chall then be divided =s specified in table 111 for groups III to VI dinclusive, and subjected to the

inspections for their particular groups, one group shall be subjected to the ecceleruted condition and the
other group to the rated condition (see 4.4.4.%2).

4.4.3 Failures. Faitures in excess of those allowed in table Ill shall be cause for refusal to grant
qualification approval.

1/ The decision as t0 vhether or not the nrod

I s s
e Qeci1sior s 1o wh not {244 u

conclusion of the 2,000-hour life test,
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TABLE I11. Qualification inspection.

Examination or test Requirement Test method Number of sample Number of
paragraph paragraph units to be failures
inspected allowed 1/
Group 1
Seal 3.6 4.7.2 115 X 0
High voltage stabilization 3.7 4.7.3 )

1 A G:ou III T 1 L LI L 7 1 \ \
Visual and mechsnical examination 3.1, 3.4, 3.5,
(external) 2/ 3/ 3.25, and 3.26
- 115 &/
Insulation resistance (at 125°C
and 25°C) 3.8 4.7.4 (
Capacitance 3.9 4.7.5 l
Dissipation factor 3.10 4.7.6 Y.
Group III
Thermal shock 3.1 4.7.7 3\ \ 1
quality factor (@) 3.12 4.7.8 S 12 {
Shock, specified pulse 3.93 4.7.%9
vibration, high frequency 3.4 4.7.10 !
P4
Group IV
Solderability 3.15 4.7.11
Terminal strength 3.16 4.7.12 k
Barometric pressure 3.17 L.7.13 12
Temperature coefficient and
capacitance drift 3.18 4.7.9
Salt spray (corrosion) 3.19 4.7.15 ) ./
Group V
Fungus 5/ 3.20 4.7.16 5 3\
Resistance to solvents 3.21 4.7.17 10 1
Resistance to soldering heat 3.22 4.7.18 S :
Moisture resistance 3.23 4£.7.19 J
Group VI
Life (rated condition) 3.26.1 4.7.20.1 50 \ 1
Life (accelerated condition) 3.25.2 4.7.20.3 30 J

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

2/ Nondestructive tests.

3/ MRarking defects are based on visuai examination oniy and shail be charged oniy 7or iiiegibie,
incomplete or incorrect marking.

/ One additional sample unit is included in each sample of 115 sample units to permit substitution for
the failure altowed in group II.

/ Certification of fungus resistance may be substituted for testing.

1~

1%
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4.4.4 failure rate tevel and quality Level verification.

1 4.4.4.7 Failure rate (FR) qualification and lot conformence FR _inspection. FR qualification and lot
! conformance FR inspection shall be in accordance with the general and detailed requirements of MIL-STD-690

with the following details.

a. Procedure 1 - Qualification at the initial FR level. Level M of FRSP-90 shall apply. Sample units
which have been subjected to the qualification inspection specified in group V1, table III
(see 4.4.2) shall be continued on test as specified in 4.7.20.3.1.

b. Procedure Il - Extension of qualification to lower FR levels. To extend qualification to the R and
S FR levels, data from two or more styles of similar construction may be combined.

¢. 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 number of
unit hours shall be accumulated to maintain qualification.

4.4.4.2 Quality level verification. The contractor is responsible for establishing & 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 Level shall be based on a
6-month moving average. The contractor shall verify and report individual ppm categories (i.e., ppm-2
and ppm-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 contractor shall notify the qualifying activity when the 100 ppm Level is
reached or exceeded for ppm-2. The contractor shall provide sufficient information to the gualifying
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 Vverification of qualification. Every 6 months, the manufacturer shall compile a summary of the
results of quatity conformance inspections and where applicable, extended failure rate test data, in the
form of a verification of qualification report, and forward 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 based 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-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 records of all failure rate tests combined substantiate that the 1.0 percent/1,000 hours, or 0.1
percent/1,000 hours, "P" failure 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
qualified although the total component hours of testing does not, as yet, meet the requirements of
4L.4.4 .

f. 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
ppm-3) and their overall ppm defect rate (ppm-5). This information shall be submitted on a
specification sheet basis.

1
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1f group C test requirements were not met and the manufacturer has taken corrective 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. 1n this case, the qualifying
activity shall be notified of this condition within the time the original verification of gqualification

raport was due. ALl reports shall be certified by the responsible company cfficial. The gualifying

activity shall be contacted for the report format.

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, shall 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 shall also produce
enough parts during any reporting period in order to perform all applicable group C tests.

4.5.1 Records. Test records shall be in accordance with the format in NIL-STD-690.

4.6 Quatity conformance inspection.

4.6.1 1Inspection of product for delivery. Inspection of product for delivery shall consist of group A

VT\SPCCK ion.

4.6.1.1 Inspection and production lot.

4.6.1.1.1 Inspection lot. An inspection lot, as fer as practicable, shall consist of capacitors from the
same production lLine or Lines, of the same styte and characteristic, from the same basic design, produced

under essentially the same conditions, and offered for inspection during a period not exceeding 1 month.

Each Lot shall be kept separate from every other Lot. The sample selected from the Lot shall be

representative of the capacitance values and case sizes in the lot. All sample units belonging to a lot
ghall be identified by means of a code symbol (either letters or numbers, at the option of the

manufacturer).

rating, nominal capacitance vaLue, voLtage temperature characteristic, and termination finish. Hanufacture
of all parts in the lot shall have been started, processed, assembled, and tested as a group. Lot identity
shall be maintained throughout the manufacturing cycle.

4.6.1.1.2 Production lot. production Lot shall consist of all capacitors of the same style, voltage

4.6.1.2 Group A inspection. Group A inspection shall consist o
the order shown.

4.6.1.2.17 Subgroup 1 tests. 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 1 shall be
removed from the Lot If during the 100 percent 1nspect1on screening requires that more than 5 percent of

12
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TABLE Iv. Group A inspection.

Examination or test

Requirement | Test method Semple
paragraph paragraph

Lot criteria

Subgroup 1
Seal
High voltage stabilization
Insulation resistance (at 25°C)
Dissipation factor
Thermal shock

(ot lae rvpg4
LSTYLES LiR2G,

CYRS2, =nd CYBS3 onl

Subgroup 2 (ppm)

Insulation resistance (at 25°C) (ppm-2)

Capacitance (ppm-2)
Dissipation factor {(ppm-2)
Dimension onty (ppm-3)

Subgroup 3
Visual and mechanical examination
HMateriais
Physical dimensions
Design and construction (other than
physical dimensions)
Marking 1/
Workmanship

Subgroup 4
Solderability

(REVRPRPRY
=0 0~
saasN
N NN NN
oW Uty
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-
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~
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3.8 4L.7.4 See
3.9 4.7.5 table
2.10 4.7.6
3.5 4.7.1 13
3.4 4.7.1 N\
3.1 4.7.1 |

13
x5 £.7.1 )
3.25 4.7.1
3.26 4.7.1
3.15 4.7.11 i3

100% inspection

Reject
one

v defect

——

O failures

O failures

N

(@]
=
o
-
s
c
el
o
w

1/ Marking defects are based on visual inspection only.

TABLE V. Sampling plans for ppm categories.
iot size Sseple size
1 - 125 100 percent
126 - 3,200 125
3,201 - 10,000 200
10,001 - 35,000 315
35,001 - 150,000 500
150,001 - 500,000 800
500,001 -~ wup 1,250
i3
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4.6.1.2.2 Manufacturer's production inspection. If the menufacturer performs tests similar to those
specified in subgroup 1, table 1V, as the final step of his production process, group A, subgroup 1 may be

TR 2Y? 3 '
waived and the dats resulting fros the manufscturer's production tests =sy be used instead. Authority to

waive the subgroup 1 inspections shall be granted by the qualifying activity only. The tollowing criteria
must be complied with:

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

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

c. The parameters measured and the failure criteria shall be the same or more stringent then those
specified herein.
d. The lot rejection criterion is the same or stringent than that specified herein.

e. The manufacturer shall make available all information concerning the test procedures and
instrumentation used in his product1on tests. This data shall be provided as part of the evaluation

required 16? HIL-S5TD-790. The munutaulurc shall also make available to the Government all records

f. Once approved, the manufscturer shall not change the test procedures or criteris without prior
notification and concurrence by the qualifying activity.

4.6.1.2.3 Rejected lots. Production lots excesding the 5 percent PPA of group A, subgroup 7 inspection
shall be segregated from new lots and lots that have passed inspection. Lots rejected may be offered for
acceptance only if the manufacturer 100 percent retests to the requirements of subgroup 1. Resubmitted lots
shall be kept separate and shall be clearly identified as resubmitted lots. If, during the 100 percent
reinspection to subgroup 1, the lot exceeds 3 percent defective, the lot shall be rejected and shall not be
resubmitted.

4.6.1.2.4 Subgroup 2 tests (ppm categories).

4.6.1.2.4.17 Sampling plans. Subgroup 2 tests shall be performed on an inspection lot basis., Samples
subjected to subgroup 2 shall be selected in accordance with table V, based on the size of the inspection
lot. 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 2s those used in the subgroup 1,700 percent tests

4.6.1.2.4.2 Rejected lots. The rejected Lot shall be segregated from the new lots and those lots that

tion The reiscted lot chall be 100 percent insne for those guality characterjstics

on. T FRJECIeC 0T Shast Tww PETLent SOST QUEBLITY CRABTRCITT ISt CS

spec pect
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 V. 1f one or more defects are found in this second
samnle, the Lot shall be r'1prrpd and shall not bhe sunnlied to this snecification.

Sa8mple, (329 8 2F ccrieC 13 -1 SYPPs Nt Spect

4£.6.1.2.4.3 PPM _calculations. PPM calculations shall be based on the results of the first sample check
i culations and data exclusion shall bhe in accordance with EIA-554. (NOTE:

ed ir A cal
culations shall not use date on the second sample submission.)

L. 6.1.2.5 ubaroun 3 tests Subaroun 3 tests shall be performed on an insnection lot basis A samole of

il mec on SE=¥ s b == s
13 parts shall be randomly selected. If one or more defects are 1ound the lot shall be 100 percent
screened for that defect. A new sample shall then be randomly selected. 1f one or more defects are found
in thise second samnle, the | nd ghall not be supplied to this specification.

S il 4 Se=E ===

[
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4.6.1.2.6 Subgroup 4 tests (solderability).

4.6.1.2.6.1 lnspection lot. An inspection (ot for the purpose of subgroup 4 (solderability) testing
shall consist of all lots manufactured with the same diameter lead wire and offered for inspection within
the same work week. Each menufacturing lot shall be kept separ.te from every other lot. All samples
belonging to & menufacturing lot shall be identitied to that lot. Means of identification is st the option
of the manufacturer.

£.6.1.2.6.2 Sampling plan. A miniasum of 13 pieces shall be selected randosly fros esch inspection lot;

however, each manufacturing Lot shall be represented in the semple. If the inspection lot consists of more
from each manufacturing lot. 1If
have failed For Lote of 100

than 13 manufacturing Lots, then a minimum of one sample shall be selected

there are one or sore failures, the inspection lot shall be considered t

pieces or less, six pieces shall be randomly selected for sampling.

manufacturer may use one of the following optxons to rework the lot:

a. Each production lot that was used to form the fail spe lot
to the solderability test as required in 4.6.1.2.6. Production Lots that pass the solderability
test sre available for shipment. Production lots failing the solderability test can be reworked

only if submitted to the solder dip procedure in b.

ed inspection lot shall be individually submitted
2.

b. The manufacturer submits the failed lot to a 100 percent solder dip using an approved solder dip
process in accordance with 3.5.2. Following the solder dip, the electrical measurements reguired in
group A, subgroup 1 tests shall be repeuted on 100 percent of the lot. The PDA for the electricsl
measurements shail be as for the subgroup i tests. (Note: If X-ray and hermetic seal are required
in the group A, subgroup 1 tests, these tests shall be repeated.) Thirteen additional samples shall
be then selected and subjected to the solderability test with zero defects allowed. 1f the Lot

faiis this soiderabiiity test, the iot shaii be considered rejected and shail not be furnished
against the requirements of this specitication.

4.6.7.2.6.4 pDisposition of sampies. The solderability test is considered a destructive test, and samples
submitted to the solderability test shall not be supplied on the contract.

4.6.2 Periodic _inspection. Periodic inspection shall consist of group C inspection. Except where
results of this inspection show noncompliance with the applicable requirements (see 4.6.2.1.2), i
products uhuch have passed group A inspection shall not be delayed pending the results of periodi

4.6.2.1 Group C inspection. Group C inspection shall consist of the tests specified in table VI, in the
order shown, and shall be performed on ssmple units selected from lots that have passed group A inspectiem.

Test data obtained therefrom shall be reviewed as a part of the complete verification of qualification.

Maximum and minimum case sizes shall be represented, as far as practical, in at least the approximate ratio

of production.

15

ALL HOLGAE L WAL Sis waas rrsveeaw [T ey — -



Downloaded from http://www.everyspec.com

MIL-C-23269E

TABLE V1. Qualification inspection.

Test Requirement Test method Number of sample Number of
paragraph paragraph units to be failures allowed
inspected 1/
Group I

Thermal shock 3.1 4.7.7 24 1

Subgroup 1B .
Quality factor (Q) 3.12 4.7.8 T
Shock, specified pulse 3.13 4.7.9 12 1
Vibration, high freguency 3.14 4.7.10
@iV, iy ~ ~7 - ~ P4 J
Subgroup 1C il
Terminal strength 3.16 4.7.12 \ \ >
Barometric pressure 3.17 L£.7.13
Temperature coefficient and 12 1
capacitance drift 3.18 L.7.14
sslt spray (corrosion) 3.19 4.7.15 4) ’) J
Subgroup 10D
’ Resistance to solvents 3.21 4£.7.17
! Resistance to soldering heat 3.22 4.7.18 3 0
Moisture resistance 3.23 4.7.19
4 7
Group 11
: Life (accelerated conditions) 3.24.2 4.7.20.3 10 (minimum) |(See 4.6.2.1.1.2)
i
!
4.6.2.1.17 Sampling plan.
4.6.2.1.1.17 Group 1. Fifty-one sample units shall be taken from production every 2 months and subjected
to the applicable tests for their particular subgroup. Allowable failures shall be as specified in table
VI.

4.6.2.1.1.2 Group 1I. A minimum of 10 sample units shall be selected from each inspection lot produced
during a 2-month period. Allowable failures shall be as specified in MIL-STD-690. The accumulated data

shall be used for msintenance and extension of FR qualification.
4.6.2.1.2 Noncompliance. If a sample unit fails to pass group C inspection, the manufacturer shall
notify the qualifying 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 essentiaily the same materiails and processes, and which are considered
subject to the same failure. Acceptance of the product shall be discontinued until corrective action
acceptable to the Government, has been taken. After the corrective action has been taken, group €
inspection shall be repeated on additional sample units (all inspection or the inspection which the original
sample failed, at the option of the Government). Group A inspection may be reinstituted; however, final
acceptance shall be withheld until the group C inspection has shown that the corrective action was
successful. 1In 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.

4.6.2.1.3 Disposition of sample units. Sample units which have been subjected to group C inspection
shall not be delivered on the contract or order.

4.6.3 Inspection of packaging. Sample packages and packs shall be selected and inspected in accordance
with MIL-C-39028 to verity conformance with the requirements in section 5 of this specification.
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4.7 Methods of examination and test.

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, 3.25, and 3.26).

4.7.2 Seal (see 3.6). Capacitors shall be tested in accordance with 4.7.2.1 or 4.7.2.2, as specified

(see 3.9).

4.7.2.17 JYest 1 (for transggrent cases). Capec1tors shall be immersed in a fluorescent penetrant for 6.5
_________________________ mmcmbacmad & k3 1l

minutes and a pressure of 20 pounds per sguare inch gauge \psug/ shall be msintained for 3 &inutes. Upon
removal from the penetrant, capacitors shall be cleaned, dried, and inspected under ultra-violet light for

penetration of the dye.

4.7.2.2 Test II (for opaque cases). Capacitors shall be subjected to a saturated steam atmosphere of 5
psig for a period of 20 to 30 minutes. Insulation resistance shall be measured as specified in 4.7.4 within

........ removal from =

5 minutes after removal from steam atmosphere.

4£.7.3 H'gh voLtagﬁ stabilization (see 3.7). Cepacitors rated at 300 volts and above shall be subjected

1 enn imt e e ratad 0N ?
1,500 volts 30 volts dc, capacitors rated at less than 300 volts shall be subjected to 400 +2 percent of

dc rated voltage st room temperature for 50 +10, -0 hours. During this test, capacitors shall be
equately protected against temporary voltage surges of 10 percent or more of the test voltage. After the
st, ¢

ors shall show no damage, srcing, or breskdown.

4 ~ ré
c'uﬁgE»

ardean
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an
apa s

ne Gamage, arcIng,

7.4 Insulation resistance (see 3.8). Capacitors shall be tested in accordance with method 302 of
Ch

-202. The folloving details shall annly:

4 AUR Ty WL S ey -

L=

{4
[

a. Test potential: Shall not exceed the rated voltage (see 3.1).
b. Points of measurement: From terminal to terminal.

(see 3.9). Capacitance shall be measured in accordance with method 305 of MIL-STD-202.

a. Test frequency: 1 MHz 250 kHz when the nominal capacitance is 1,000 pf or less, and 1 kHz 250 Hz,
when the nominal capacitance is grester than 1,000 pF. At the option of the manufacturer,
capacitance measurements may be made at any frequency from 1 kiz to 1 Wiz and referred to
measurements at 1 MHz and 1 kHz, respectively.

b. Limit of accuracy: Shall be 20.2 percent of nominal capacitance vaiue or 0.2 pf, whichever is
greater.
greate

4.7.6 Dissipation factor (see 3.10). Dissipation factor shall be measured at a frequency of
1 kHz 2100 Hz. Measurement accuracy shall be within 22.0 percent or 0.0005, whichever is greater.

17
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4.7.7 Thermal shock (see 3.11). Capacitors shall be tested in accordance with method 107 of WIL-STD-202.
The tollowing detaits shall apply:

a. Test condition letter B.

b. HWeasurements before cyciing: ot applicabie.

c. Measurements after cycling:
(1) Insulation resistance: Shall be not Less than 100,000 megohms.
2 v
(3) Dielectric withstanding voltage: There shall be no evidence of damage, arcing, or breakdown.

(4) Capacitance: Shall change not more than 0.5 percent of the nominal value or 0.5 pF, whichever
is greater, from the initial value obtained when measured as specified in 4.7.5.

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

4.7.8 Quality factor (Q) (see 3.12). Capacitors shall be tested in accordance with method 306 of
MIL-STD-202. The test frequency shatl be 1 MHz 250 kHz.

4.7.9 Shock, specified puls

OCK , S

ce (see 3.13) tapacitors shall be tested in accordance with method 213 of
MIL- STD—ZOZ. The follou1ng eta

ils shall apply:

a. Mounting: Capacitors shall be rigidly mounted by the body to the test apparatus in such a manner
that the mounting method does not damage the capacitors.

b. Test condition Letter I (100 g's).

c. Heasurements during shock: During shock, an eiectricai measurement shail be ma
intermittent contacts or open- or short-circuiting. The accuracy of the detec
be sufficient to detect any interruption of 0.5 ms or greater duration.

determine

de to
i equipment shall

ﬁ

After the test, capacitors shall be examined for evidence of arcing and mechanical damage.

__________ .

4.7.10 Vibration, high freguency (see 3.14). (apacitors shall be tested in accordance with method 204 of
MIL-STD-202. The following details shall apply
a. Mounting: Capacitors shall be rigidly mounted by the body to the test apparatus in such a manner
that the mounting method does not damage the capacitors.

- PR . P Y e temem Thia asmii;maad - -
s or open- or short-circuiting. The accuracy of the

o detect any interruption of 0.5 ms or greater duration.

P, it e oo

De me 0o OCIEV‘HYNC 1I'|‘CI"W1II¢"1 C(Jl'lt
detecting equipment shall be sufficien

c. Measurements during shock: During the last cycle in each direction, an electrical measurement shall
et

r'ﬂ?

ALa__ ab_ e_ce oo olfe oo a [ PN |
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4.7.17 Solderability (se
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a. Number of termination of each capacitor to be tested: Two.

b. Depth of immersion in flux and solder; Both terminals shall be immersed to within 0.05 inch of the
capacitor body.

18
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4.7.12 Terminal strength (see 3.16). The number of sample units shall be divided into two equal groups;
a different group shall be used for each of the following tests:

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

(1) Test condition letter A.

Yy
4

~

b. Bend test. A 1-pound weight shall be hung from each terminal in turn at a point .750 inch (19.05
=) from its point of egress from the capacitor body, and the body shall be rotated about an axis

wm/, TTOm 1(S PUIRT ©F SGVTss rom 200y, an

which is perpendicular to the axis of the terminals and parallel to the largest face, through 90
degrees, back through 180 degrees, and then return to its original position (see figure 2.

After the test, capacitors shall be visually examined for evidence of loosening or rupturing of the
terminals, or damage to the terminals or seal.

ORTGINAL

I / — . AX1S PERPENDICULAR

\ m A [ T0 AX1S OF TERMINAL
AND PARALLEL 10
\ "l / \ / THE LARGE FACE

R \\ /
A0
A KRr7 X \ /
/N % YAl M
]
p - //‘L L Y
/_Ars -2 / DIRECTION OF
DIRECTION OF __/ CH-U W e, SECLOND ROTATION FOR
ra-1t PUSllluy POSITION 1
ROTATION FOR .
POSITION 2 I T

FIGURE 2. Bend test.
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4.7.13 Barometric pressure (see 3.77). Capacitors shall be tested in accordance with method 105 of
MIL-STD-202. The following details shall apply:

a. Method of mounting: Not appiicabie.
b. Test condition Letter D (100,000 feet).

c. Tests during subjection to reduced pressure: 150 percent of rated voltage shall be applied between
the terminals for not less than 1 second nor more than 5 seconds.

After the test, capacitors shall be examined for evidence of damage, arcing, and breakdown.

72 v az - el et mmd mcmmmndtomnn Adells faoa T ABN _-.__- abhell ha meacaiinaead as
.0 .14 _J)QFBKUTE COCY‘I’ 1 cient anu C C1 l-nCE Ur 1L \3F%%C J,.10/. \.ﬂpﬂb Ly BIWIL UT wTaduicu @
specitied in 4.7.5, except that measurements shall be made in the order and at the temperature shown in the

following, at a frequency of 100 £10 kHz. The reference frequency at which leasurenents are made shall not
dritt more than 350 Hz during the test. An accuracy of 20.025 percent of nominal capaci

be maintained for measurement of capacitance change.

a. for gualification inspection: +25°C 22°C; -55°C 40°, =2°C; -10°C 22°C; +25°C 22°C; +65°C 22°C;
+85°C +2°C, -0°C; +125°C +2°C, -0°C; and +25°C %2°

b. For quality conformance inspection: +25°C 22°C; -55°C +0°, -2°C; +25°C 22°C; 4125°C +2°C, -0°C; and
+25°C £2°C, respectively.

intervals at that temperature indicate no change in capacitance. The temperatures at the time of
measurement shall be measured at an accuracy of +1.0 percent of the temperature difference between the
nominal test temperature and the nominal reference temperature +0.5°C

The measurement at each temperature shall be recorded when two successive readings taken at 5-minute

4.7.14.7 Temperature coefficient. The temperature coefficient shail be computed as foliows:

(C Cq) 106
Te=_2_ 1
Ty - T ]

Where:
TC = Temperature coefficient (in parts per mitlion per degree Celsius).

C, = Capacitance (in pf at the middle 25°C (reference temperature)).
Cy = Capacitance {in pF at test temperature).

T, = 25°C

T = Test temperature (in degrees Celsius).

4.7.14.1.1 Continuous curve temperature coefficient. As an alternate to the measurements specified in
4.7.%4, a continuous curve of capacitance versus temperature may be produced by subjecting the capacitor
] slowly varying temperature. The temperature shall be varied from +25°C to -55°C to +125°C to +25°C.
tonperature-sens1ng device shall be embedded in a dummy capac1tor in a manner to assure accurate intern
reaatngs in the sampie under test. Temperature shail be varied siowly enougn to produce a smooth unifo

curve with no loops at -55°C or +125°C. Other test conditions shall be as specified in 4.7.%4.

!ir—’w

na
[y

4.7.74.2 Capacitence drift. {apacitance drift shail be computed by dividing the greatest singte
difference between any two of the three values recorded at +25°C by the intermediate value recorded
at +25°C.

ny
o
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4.7.15 Salt spray (corrosion)(see 3.99). Capacitors shall be tested in accordance with method 101 of
MIL-STD-202. The tollowing detail and exception shall apply:

a. Appticabie salt solution: 5 percent.
b. Examination after test: Capacitors shall be dried for 24 hours 230 minutes at a temperature of
40°C, and shail then be visuaily examined for evidence of harmiful corrosion and mechenical damage.
4.7.16 Fungus (see 3.20). Capacitors shall be tested in accordance with method 508 of MIL-STD-B10.
Pretest and posi-test measurements are not required. After the test, capacitors shall be visually examined
for evidence of fungus growth.
4.7.17 Resistance to solvents (see 3.21). (spacitors shall be tested in accordance with method 210 of
MIL-STD-202. The following detsils and exception shall apply:
a. Portion of specimen to be brushed: That portion on which marking is present
b. Number of specimens to be tested: As specified in applicable inspection tables.
c. Permissible extent of damage: As specified in 3.21.
4.7.18 Resistance to soldering heat (see 3.22). Capacitors shall be tested in accordance uwith method 210

of HIL-STD—ZOZ The following details and exception shall apply:

b.

(-8

Test condition letter G (260°C 25°C for 10 21 seconds).
Cooling time prior to measurement after test: 10 =1 minutes.

Meazurements and examination after test: Insulation resistanc

capacitance, and dissipation ¢

Insulati e
shall be measured at 25°C as specified in &.7.4, 4.7.5, and 4.7.6, respectively. Capacitors shall

then be examined for evidence of mechanical damage.

4.7.19 Moisture resistance (see 3.23). Following resistance to soldering heat, capacitors shall be
tested in accordance with method 106 of MIL-STD-202. The following details and exceptions shall apply:

Mounting: Capacitors shall be mounted by their terminals in a manner that will keep the capaci
body from touching the test fixture. Capacitors shall be so spaced that the distance between t
mounting support and capacitor body is .625 t.062 inch (15.88 21.57 mm).

Initial measurements: Not applicable.
Number of cycles: 20 continuous cycles with step 7a applying for the first 10 cycles only.

Step 7b: Not applicabie.

—

across the capacitor terminals. Once each day, a check shall be made to dete
capacitor has shorted.

Polarization voltage: For the first 10 cycles, a dc potential of 90 to 100 vo
F

as . el = 2 =

we After the final cycle and between 1 and 4 hours af ¥
ation res1stance shall be measured at room ambient conditions as spec1f\ed in 4 7 4.
jei

-
-
- a
S
<
ﬂ

al dry1ng shall not be permitted. Between & and 24 hours after this measurement, capac

be visually examined for evidence of corrosion or mechanical damage, capacitance, and
ipation factor shall then be measured as specified in 4.7.5 and 4.7.6, respectively.

21
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4.7.20.1 2,000 hour (qualification inspection) (see 3.24.1). cCapacitors shall be tested in accordance
with method 108 of MIL-5TD-202. The following details and exceptions shall apply:

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

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

<. Operating conditicns: DC rated voltage shell be applied tc the cspacitors being tested under rated
conditions; 150 percent of the dc rated voltage shall be applied to the capacitors being tested
under accelerated conditions. The maximum surge current shall be not more that 50 mA. A current-

e
Limiting resistor shall be inserted into the circuit.

d. Test condition letter F (2,000 +72, -0 hours).
e. Measurements after exposure: At the conclusion of this test, the insulation resistance,

capacitance, and dissipation factor shall be measured as spec1f1ed in 4&.7.4, 4.7.5, and 4.7.6,
respectively.

-

Examination after test: Capacitors shail be visuaiiy examined for evidence of corrosion or
wechanical damage.

4.7.20.2 6,000 hour_(group C inspection) (see 3.24.2). Except as specified in the following, capacitors
shall be tested as specified in 4.7.20.1:

a. Test duration: 6,000 +96, -0 hours at accelerated condition only.

b. Measurements during and after exposure: lnsulation resistance, capacitance, and dissipation factor
abmal il mmmniimad o mmaaa - 4 2 7z 2 2 £ m—ed 2 W L o a mlao A MWWV P [ o T Sy
shall be messured as 3p=t.|l|cu N &.7.%, 4,/.0, @830 &.7.0, respeCIIVEly, arier £, v, -U nours

and every 2,000 +96, -0 hours thereafter until a total of 6,000 +96, -0 hours have elapsed.

4.7.20.3.1 following 2,000-hour gualification test. Capacitors tested under accelerated conditions shaLl

be continued on test for an sdditional 4,000 +96, -0 hours, measurements during and after exposure shall be
in 4.7.20.2. Capacitors tested under rated conditions shall be continued on test for an
8,000 +96, ~0 hours; measurements during and after exposure shall be accomplished after

1. - -~ saem o~ . beme miimem.: & AN LOL n i e s aemde - Ao -
000 +96, =0 hours thereafter up to 10,000 hours; then every 5,000 +96, -0 hours until a total of

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

6. NOTES

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

6.1 Acquisition requirements. Acquisition documents should specify the following:

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

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

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

Q
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e. Lead finish (see 3.5.1.1).
f. Retinning (hot solder dip), if required.
6.2 auailification. With respect to products requiring quaunaﬁv)ﬁ, swards will be made for products

which are at the time set for opening bids, qualified for inclusion in the spplicable qualified products
list whether or not such products have uctually been so Listed by that date. The attention of the

contractors is caiied to these requiremeni, and manufacturers are urged to arrange to have the products thet

they propose to offer to the Federal Government, tested for qualification, in order that they may be
el1g1ble to be awarded contracts or purchasc orders for the products covered by this specification. The
activity responsible for the qualified products list is the Space and Raval Warfsre Systems Coamand;
however, information pertaining to qualification of products may be obtained from the Defense Electronics
Supply Center (DESC-EQP), 1507 \hlmngton P*lke, Dayton, Ohio 45444-5287, agent for administration of the

Ouinl Sfiod Bomdiioes § S an . be mad " ang
Gualified Products List. Application for gualification tests shall de in accordance with "Provisi

Governing Qualification" (see 6.2.1).
s D 4

ies of SD-6, “Provisions Governing Qualification" may be obtained upon application to the

G.en W €8 OF Svu=G, Provisions Governis U on’ =may ' aphlication
Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Ph1Ladelph1a, PA 19111-5094.
6.3 Standard capscitor types. Equipment designers should refer to MIL-STD-198, for standard capacitor

types and selected values chosen from this specification. MIL-STD-198 provides a selection of standard
capacitors for new equipment design.

6.4 Shipments to Government activities. The packaging requirements of this specification are primarily
intended for the preparation of capacitors for shipment to Government activities.

6.4.1 Shipments of ER capacitors to Government contractors and manufacturers' distributors.
MIL-STD-1188 "Commercial Packaging of Supplies and Equipment”, should be specified for the packaging of EX
capacitors shipped to Government contractors and subcontractors and to category A and B distributors as
deflned in HlL SYD 790. The marking of the unit containers should not be reqmred provided the intermediate
containers are marked.

6.5 Intended use. These capacitors are intended for use in any equipment where known orders of
reliability are required, and are primarily designed as a substitute for mica-dieiectric capacitors as a
step touard conservation of critical miea. They are effective substitutes for mica-dielectric capacitors
and can be employed for many applications where mica-dielectric capacitors are used, provided consideration
is given to the differences in temperature coefficient and dieiectric loss. They are capabie of
withstanding environmental conditions of shock, vibration, acceleration, extreme moisture, vacuum, extended
life of 30,000 hours and more, and high operating temperatures such as experienced in missile-borne and
space electronic equipment.

6.6 Failure rate L. Failure rate L has been canceled from this specification.

6.7 PIN. The PIN shall be in the following form, and as specified (see 3.1).
1o =
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t dash number
Slash sheet number
Military specification number

ll
§
g\

Parts per‘ mitiion (ppm)

Sstatistical process control (SPC)
6.9 "nanges from previous issue. farginai notations are not used in this revision 1o ident
with respect to the previous issue due to the extensiveness of the changes.
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APPENDIX

PROCEDURE FOR QUALIFICATION INSPECTION

10. SCOPE
10.1 Scope. This appendix details the procedure for submission of samples, with related data, for

qualification inspection of capacitors covered by this specification. This appendix is a mandatory 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
30.1 Sample.

30.1.1 Single-type submission. A sample consisting of 115 sample units of each type for which
qualification is sought shall be submitted (see 30.1).

30.1.2 Combined submission. A sample consisting of 115 sample units of the highest capacitance value
shall be submitted for each style for which qualification is sought. For those styles containing two dc
voltage ratings, an equal number of sample units (58 each) shall be submitted representing the largest
capacitance value for each dc voltage rating contained therein; for styles containing three dc voltage
ratings, an equal number of sampie units (58) shail be submitted representing the iLargest capacitance vaiue
for the two highest voltage ratings; the lowest voltage rating shall be represented by 115 sample units.

30.2 Hateriais, design, and construction. The suppiier shall submit a detailed description of the
materials, design, and constructional features of the capacitors submitted for qualification. After
qualification has been granted, no change shall be made in the materials, design, or construction without

30.3 Description of items. The manufacturer shall submit a detailed description of the capacitors being
submitted for inspection, including materials, constructional features, and type of moisture-proofing coat
at the seal, if any.

40 EXTENT OF

40.1 Single-type submission. GQualification within a style and dc voltage rating will be restricted to
capacitance values equal to, or less than, those submitted. Qualification of the 5 percent or closer
capacitance tolerance automatically qualifies all other applicable capacitance tolerances.

40.2 Combined submission. Qualification of voltage ratings will be restricted to those submitted.
Capacitance range and tolerances will be as specified in 40.1.

Custodians: Preparing activity:
Army - ER Navy - EC
Navy - EC
Air Force - 85 Agent:
NASA - NA ’ DLA = ES
Review activities: (Project 5910-1801)
Air Force - 17
DLA - ES
User activities:
Navy - AS, CG, MC, OS, SH

Air Force - 19
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS

1. The preparing activity must complete blocks 1, 2, 3, and 8. In block 1, both the document number and revision
letter should be giver.

2. The submitter of this tore must complete blocks &, S, 6, and 7.

3. The preparing activity must provide & reply within 30 days from receipt ©

NOTE: This form may not be used to request copies of documents, nor to request waivers, or clarification of
requirements on curreni contracts. Comments submitted on this form do not constitute or imply suthorization to
waive any portion of the referenced document(s) or to amend contractual requirements.
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8. PREPARING ACTIVITY
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_
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commander, Defense Electronics Supply Center Defense Quaility and Standardization Office
JATTN: DESC-EMM 1507 Wilmington Pike 5203 Leesburg Pike, Suite 1403, Falls Church, VA 22041-3466
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