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There are no other changes to this document. The document MIL-PRF-28881B
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be changed the next time this document is revised. SUPERSEDING
MIL-F-28861A
3 August 1890

PERFORMANCE SPECIFICATION

FILTERS AND CAPACITORS, RADIO FREQUENCY/ELECTROMAGNETIC
INTERFERENCE SUPPRESSION, GENERAL SPECIFICATION FOR

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scopa. This specification covers the general requirements for low-pass filters and capacitors used to
suppress radio frequency/electromagnetic interference. Filters fumished to the requirements of this specification
contain shunting ceramic discoidal capacitors and series inductors (FSC 5915). Capecitors fumished to the
requirements of this specification contains shunting ceramic discoidel capacitors (FSC 5810). For the purposes of
this specification, fesd-through capecitor types (C circuit configuration) are refermed to harein as & filter. Passband
power may be aitemating current (ac) or direct current (dc) and the fiter is used primarily in the reduction of
broadband radio frequency interference. Filters covered by this specification is capable of operation over the
temperature range of -55°C to +125°C. This specification provides for two lavels of product assurance requirements,
class B and class S (Spece). Statistiosl process control (SPC) techniques ave required In the manufacturing process
to minimize variation in production of fikers supplied to the requirements of this specification.

1.2 Classification.

1.2.1 Pant or idantifving Number (PIN). Fiters specified herein (see 3.1) is identified by & PIN which consists of
the basic number of the specification sheet and a coded number. The PiN is coded to provide information
conceming case finish and product assurance level. The PIN is in the following format:

L o T T
| | | |
Specification Dash Case finish Product
number indicating number (1.21.2) assurance level
MIL-F-28861/01 (12.1.9) (1.2.1.3)

1.2.1.1 Dash number. The dash number is as specified (see 3.1).
1.2.1.2 Case finish. The case finish is identified by a single letter in accordance with tabie |.

1.2.1.3 Product assurance ieyel. This specification provides for two levels of quatity and reliabiiity assurance,
class B and class S (see 3.4). The product assurance level is identified by a single letter in accordance with table Il.

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use
in improving this document should be addressed to: Commander, Defense Electronics Supply Center,
ATTN: DESC-ELDOM, 1507 Wilmington Pike, Dayton, OH 45444-5765 by using the Standardization
Condiniunt mprovement Propagal (DD Form 1428) annearing at the end of this document or by letter

AMSC N/A FSC 59GP
DISTRIBUTION STATEMENT A Approved for public release, distribution is unlimited
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1.2.2 $tylg. The style (see 3.1) is identified by the two letver symbol “F5" tollowed by & two oigit
mmber. The letters identity radic freguency/electromagnetic interference suppression filters and the tuo
digits represent a voltage rating, erwelope size and configuration.

2. APPLICABLE DOCUMENTS

2.1 Goverrwent documents.

2.11 fficetions

TABLE 1. Gase finish,

Symbo! Fintsh

T Tin-plated/tin-lead plated
Silver-plated

G Gold-plated
1

wv

 —

TABLE 1. Pr t BERMT evel.

Symbol Level

Closs $
| Closs B

The tollowing specifications, standsrds, and handbooks

form 8 part of this document to the extent specified herein. Unless otherwise specified, the issues of
these documents are those Listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.1),

SPECIFICATIONS
FEDERAL

JoN-1177
FF-5-85
FF-5-92
00-N-290
00-5-365
@0-5-571
PPP-B-566
PPP-3-585
PPP-8-601
PPP-3-621
PPP-8-636
PPP-B-676

NILITARY

MIL-P-116
niL-c-123

NIL-T-10727
MIL-C- 14550
MIL-G-45204
NiL-p-81728

Wire, Magnet, Electricsl.

Screw, Cap, Slotted and Nexagon Nead.

Screw, Machine: Siotted, Cross-Recessed or Nexsgon Nead.
Nickel Plating (Electrodeposited).

Silver Plating, Electrodeposited, General Requirements For.
solder, Tin Alloy; Tin-lesd Alioy; end Lesd Alloy.

box, Folding, Paperboard.

Boxes, Wood, VWirebound.

Boxes, Wood, Clested-Plywood.

Soxes, Mood, Nailed and Lock-Corner.

Boxes, Shipping, Fiberboard.

Boxes, Setup.

Preservation, Methods of.

Cepacitors, Fixed, Cermmic Dielectric (Temperature Stable and General Purpose),
High Reliability, General Specification For.

Tin Piating, Electrodeposited or Mot-dipped, For Ferrous and Nonferrous Metals.
Copper Plating, (Electrodeposited).

Gold Plating, Electrodeposited,

Plating, Tin-Lead (Electrodeposited).
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STANDARDS

FEDERAL
FED-STD-N28 - Screw-Thresd Stendards for Faderal Services.

NILITARY
#1L-STD-129 - Marking for Shipment and Storage.
NiL-$TD-202 - Test Nethods for Electronic snd Electrical Component Parts.
N1t -$TD-220 - Method of Inssrtion-Loss Measursment.
RiL-STD-T790 - product Assurance Program for Electronic end Fiber Optic Parts Specifications.
NIL-STD-1276 - Lesda, for Electronic Component Parts.
MIL-STD- 1285 - Marking of Electrical and Electronic Parts.
NIL-STD-2073 - 0OD Meterisl Pracedures for Development and Application of Packaging

Requirements.

MIL-STD-45662 - Calibration Systess Requirements.

(Unless otherwise indicated, coples of federal and militery specifications, standards, and handbooks are
available from the Defsnse Printing Service Detachment Office, Bldg. 40 (Customer Service), 700 Robbins
Averiss, Philadeiphia, PA 19111-5094.)

(Soe suppiement ! for List of associated specificstions.)

2.2 Non-Goverrment publications. The following docusents form & pert of this document to the extent
specifiod herein. Unless otherwise specified, the issues of the documents which ars DOD adopted sre those
Listed in the issue of the DADISS cited in the solicitation. Unless otherwise specified, the issuss of
documents not Listed in the DODISS are the issues of the documents cited in the solicitstion (see 6.1).

AMERICAN SOCIETY FOR TESTING AND MATERJALS (ASTHM)

ASTH B 16 - Standard Specification for Free-Cutting Brass Rod, Bar, and Shapes for use
in Screw Machines. (DOD adopted)

ASTM B M - Brass Plate, Sheet, Strip, and Rolled Ber. (DOD adopted)

AS™ D %2 -  Flash end Fire Points by Cleveiand Open Cup. (03D adopted)

ASTH B 121 - Lesded Brass Plate, Sheet, $Strip, snd Rolled Bar. (DOD edopted)

AST™M E 595 - Naterisis From Outgassing in a Vacwam Erwirorment, Total Mass Loss and
Collected Volatiie Condenssble; Standsrd Test Nethod For. (DAD sdopted)

AS™M D 3953 - Strepping, Flat Stesl and Sesis. (DOD edopted)

(Application for copfes should be sddressed te the Amsrican Society for Testing and Materisls, 1916 Race
Street, Philadelphia, PA 19103.)

ELECTROMIC 1NDUSTRIES ASSOCIATION (EfA)

EIA-557 - Stetisticsl Procass Control Systems. (BOD sdopted)
RE-469 - Stendard Test Method for Destructive Physical Analysis of Nigh Reliability
Ceramic Monol ithic Cepacitors. (DOD adopted)

(Application for copies should be addressed to the Electronics Industries Association, 2001 Perwsylvanis
Averne, NU, Washington, DC 20006-1813).

(Non-Government standards and other publications are norsslly svailable frem the organizations that
prepere or distribute the documents. These documents aiso may be availasble in or through tibraries or other
inforamtioral servises.)

2.3 Order of pracedence. In the event of » conflict between the text of this document and the references
cited herein (except for relsted sssocisted detail specificstions, specification shests, or %S stendsrds),
the text of this document takes precadence. MNothing in this document, however, supersedes appliceble laws
and regulations unless » specific exemption has been obtained.

3. REQUIREMENTS
3.1 $pecification sheets. The individual pert requirements shall be as specified herein and in

sccordance with the applicable specification sheets. In the event of sny conflict between requirements of
this specification and the specification sheets, the latter shall povern.
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3.2 gyptification. Filters furnished under this specification shall be products which are gualified tor
listing on the applicable quatified products List at the time set for opening of bids (see &.4 and 6.2). In
addition, the msnutacturer shei! obtain certification from the qualifying activity that the product
sasurence requirements of 4.1.2 have been met and are being maintained.

3.3 gaseline docymentation (clpss § filters only). Prior to granting of quelification approval, beseline
documentation (see appendix B) shat! be approved by the qualitying sctivity. No chanpes in material,

design, construction, or testing of the products qualified, except as specifically allowed by the beseline,
shall be made without changing documentstion and receiving approval of the qualifying sctivity.

3.4 Product assyrsnce reguirements. Two levels of fitter quaetity end product sssursnce sre provided tor
in this specification. Classes B and § filters shall be those which have been subjected to end passed »ii

applicable requirements, test and inspections detailed herein, including quatification and quelity
conformance inspection requirements for the specified class. Class § is the highest product sssurance level
of this specificetion and is intended for space applications.

3.4.1 Pr t_Assurance Program. A product assurance propram for filters furnished under this
specification shall be established snd meintsined in accordance with the procedures and requirements
specified in MIL-STD-790 with details specifisd in 4.1.2.

3.4.2 Statisticel process control (SPC). The contractor shall implement and use stetistical process

control techniques in the msrufacturing process for parts covered by this specification. The SPC program
shal| be developed arvd mainteined in sccordance with EIA-S57 and 4.1.3. The SPC program shall be documented
snd meintained as part of the overall reiisbility assurance program ss specified in MIL-STD-T90. Processes
for spplication of SPC techniques should include the following:

a. Discoide! capacitors.
b. Incoming inspection.
c. Solder processing.
d. Asssmbly.
e. Finishing.
(NOTE: Implementation of an SPC program shall be required within 1 year of the dete of this specificstion.)

3.5 Naterists. The materisls shail be as specified herein. Mowever, when o definite meterial is not
specified, » meterial shall be used which will enable the filters to meet the performance requirements of
this specification. Acceptance or spprovel sf anwy constituent msterial shall not be comstrued as & guarsnty
of the acceptence of the finished product.

3.5.1 lspregrating snd potting compourcis. Compounds used in the impregneting snd potting of filters
shall be chamically inactive with respect to the fitter unit end case (see 3.6.2). The compound either in
the state of original application or as & result of having aped, shell heve no adverse effect on the
performance of the filter. The use of wex is prohibited.

3.5.2 outeessing (applicable to nonhermetically sepled cless § filters only) (see 6.7). When tested a3
specified in £.6.30, the polymeric sample shall meet the following requirements:

Total mass loss (TRL) - =~ = - « = = ~ - - - = = « = < - Shall not exceed 1.0 percent.
Volatile condersable material (VM) -~ - - - - « - - - - Shall not exceed 0.1 percent,

3.6 Design and congtruction. Filters shall be of the design, comstruction, snd physical disemsions
specified (swe 3.1). Class S fitters shall be of the design, comstruction, and physical dimersiors approved
by the qualifying sctivity to the approved baseline documentation (see 3.3).

3.6.1 Dggign. The desipn shell be such that none of the components of the filter are overstressed during
operation as electricelly and mechanically specified herein. Mo degradation, unless stiowed for herefn,
shall occur during any 100-percent screens specified herein. The electrical design shatl meet the specified
electrical characteristics st all operating temperatures, voltspes, currents, or sny combinatfons thereof as
specified herein. The insertton less requirements betwesn any two adjacent specified fraguencies shall be
that of the lower of the two frequencies unless otherwise specified.
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3.6.2 Cpse. MHermetically sealed filters shail be enclosed in metallic cases with glass seais, or
equivalent and shall be capable of passing the sesl test. WNo adjunct sesiers or additives of sny type shall
be added to glass seals for cless § filters. Nomhermeticelly sesied filters shall be enclosed in metsllic
coses with potted ssals. The case shall protect the filter components from damags under all test conditions
specified and prevent laskepe of fspregrant or filling compound. All wstellic surfaces shall be free from
insulating protective finishes except as specified.

3.6.3 Finigh. All exposed metaliic surfaces shall be suitsbly protected sgainst corresion by plating,
tesd-alioy coating, or other means. The finish shall:

s. Provide good electrical contact when used as a terminal or conductor.

b. Have uniform texture and sppearance.

c. Be scherent.

d. Be free from blisters, pinholes, snd other defects that mey affect the protective value of coeting.
e. The undercost shall be in sccordence with class & of NIL-C-14550 except ss stated in 3.6.3.3.

3.6.3.1 lin-pleted. When specified (see 1.2.1.2 end 3.1), tin plating shall be in accordance with
MiL-T-10727 er electro-tin fused, except that the minimm lesd content shall be 3 percent. (WOTE: Use of
pure tin plating is prohibited s a final finish and s an udercost effective 6 months from the dete of
this specification (see 6.5).)

3.6.3.2 ${lver-plated. When specified (see 1.2.1.2 and 3.1), silver plating shall be in accordence with
0Q-$-345.

3.6.3.3 Gold-plated. When spacified (see 1.2.1.2 and 3.1), gold plating shall be in accordence with
MNIL-G-45204; type 11, grade C, for brosdband and high frequency bolt-styte filters and type 111, prade A,
for solder-in style filters. The undercost shall be in sccerdance with 00-N-290.

3.6.3.¢ lin-isad plated. When specified (ses 1.2.1.2 and 3.1), tin-lesd plating shall be in accordance
with WIL-P-81728 or hot-solder dipped (40 percent to 60 percent tin in stcordence with 0Q-5-571),

3.6.4 Solder dip (retimning) lesds. The menutacturer (or authorized category B or C distributor), msy
solder dip/retin the lesds of product supplied to this specification provided the solder dip/retin process
has been approved by the qualifying activity.

3.6.4.7 ouelitying activity anoroval. Approval of the solder dip/retin process will be besed on the
following options:

a. When the original tead finish qual{fied was hot solder dip, tesd finish 52 of MIL-STD-1276 (Note:
The 200 microinches meximm thickness is not applicable); The manufecturer shall use the same solder
dip process for retinmning as is used in the original menufacture of the product,

b. vhen the lead originetly cuelified was not hot solder dip, lead finfsh 52 of MIL-STD-1276, es
prescribed in a, approval for the solder dip/retin process shall be besed on the following test
procedure:

(1) Fifteen samples of any part mumber for esch style snd lead finish are subjected to the
marwfacturer’s solder dip/retin process. Following the process, filters shall be
subjected to the group A electrical tests (ses!l test shall also be performed on
hormeticatly sealed filters). Mo failures shall be allowed.

(2) Five of the 15 sampies shall then be subjected te the soldersbility test. No failures
shall be allowed.

(3) The remaining ten samples shall be subjected to the resistance to soldering hest test
followed by the moisture resistance test (or ses! test on hermetically sealed filters).
(Note: Soider dip/retin of gold plated (eads is not aliowed.)
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3.6.4.2 Solder dip/retinning gotions. The menutscturer (or suthorized category 8 or C distributor) may
solger dip/retin ss follows:

8. After the 100 percent growp A screening tests. Following the scider dip/retinning process, the
electrical messurements required in proup A, subgroup 1, shell be repsated on 100 percent of the lot
(senl test shall also be performed on hermetically ssaied fitters). (Note: The marwfecturer
way solder dip/retin prior to the 100 percent electricel msssurements of the group A, subgroup 1
tests.) The percentage defective allowsbie (POA) shall be as for the subgroup 1 tests.

b. As & corrective action, if the lot fails the group A sotderabitity test.

c. After the group A inspection has been completed. Following the solder dip/retinmning process, the
electrical mepsurements required in group A, subgroup 1, shall be repested on 100 percent of the
lot (seal test shall sisc be performed on hermetically sealed fiiters), The PDA shall be as for

the subgroup 1 tests. Following these tests, the manufacturer shall submit the Lot to the grouwp A
solderability test.

3.6.5 Yhreeded peris. Unless otherwise specified (see 3.1), all threaded parts shall be in sccordence
with FED-STD-H28. where practical, sll threads shalt be in conformity with coarse-thread series. Uhere s
specisl dimseter pitch combination is required, the thread shsll be of American National Form and of any
pitch betusen 16 end 56 (inclusive) which is used in the fine threed series. Screws shai{ conform to
FF-$-85 or FF-3$-92, as applicable,

3.6.5.1 fEngsgement of threeded parts. The length of all thresded parts and threed reiiefs shali be as
specified (ses 3.1).

3.6.6 Inductive elements. Uniess otherwise specified, the wire used when winding inductors shail be type
K or type M as specified in J-W-1177 and shell heve s sinimm wirs dismeter of 006 inch (0.0 sm).
Incuctors shall be fnspected tv sreure that the wire is not kinked or nicked and that the insulation is
continuous. For cless S fitters only, corss and ferrite baads shall be 100-percent inspected for chipped
coating, cracks, chips, snd msterisl cracks and chips.

3.6.7 capecitor glements.

3.6.7.1 Class B filters. Capecitor elements used in the construction of clsss B filters shall mset the
following:

a. Cepacitor dielectric voltage breskdown. When tested as specified in 4.6.28, no failure shall occur
at an applied voltage of tess then 6 X rated voltage or 1200 V dc (shichever is less). A fallure is
detined ss 8 stesdy state current sbove one milliampere.

b. Destructive physical smalysis. Capecitors shall be exsmined as specified in 4.6.29.

c. Visual imapection. Cepecitors shall be examined os specifind in £.6.1.2 for the anomslies Listed in
4.6.1.2s. Any capecitors exhibiting such ancmelies shall be rejected.

3.6.7.2 Clage § filvers. Capacitor elements used in the construction of class S fitters shall be
manutactursd snd tested ss follows:

s. Capacitors shall meet the spplicable requirements of WIL-C-123 except for quelificetion.

b. Capacitors shall be memfactursd with Lot control and in-process controls of MIL-C-123.

c. Capacitor dielectric voltege breakdown. Mhen tested as specified in 4.6.28, mo failure shall occur
at an spplied voltage of less than 6 X rated voitage or 1200 V dc (whichever iz less). A fallure
is defined es a steady-state current above ons mili!i{ampere.

d. Groups A and 8 inspections of MIL-C-125 shall be pertformed with the exception of the group 8 thermel
shock and tife tests.

e. The conditions |isted sbove shall be specifisd to an approved beseline documentation.
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3.6.5 conatruction.

3.6.8.1 §olgering. When soldering ceramic capscitors and glass seals, hest shall be spplied in such a
wWay that it ceuses en even radiat distribution over the surfece. Nethods such as prehest, siow heating,
uniform heating, snd limiting the saximam tempersture shall be ssployed to minimize the oocurrence of
thermally induced cracks, crazing, chipping, or other physical demege. The same precautions used in hesting
shall be spplied in cooling down the device. The solder joint where the internal wire exits through o pless
sesl and all other solder joints on "soider-in® style filters shall be made with solder per GQ-§-571, or
equivalent, having & liquid point not Less than 280°C or es specified (sse 3.1). For class § tilters,
soider and soldering shalt be controlisd to the approved baseline documentstion.

3.6.8.2 Potting (when spplicable). When potting compound is used to secure the inductive elaments, the
inductive elements shall be potted to at lsast 50 percent of their height so that the potting makes intimate
contact with the coese.

3.6.8.3 Control (ctass § filters only). All construction techniguss and methods shall be to the spproved
baseline documentation (see 3.3) snd shall not be changed without the approval of the quetifying activity.

3.6.9 Weight (when apolicable). Filters shall be of the weignt specitied (see 3.1).

3.7 Yisusi inepection (class § filters only). Filters shall be inspected for snemeliss ss specified in
4.6.%.2.

3.8 Thermsl shock pnd voltage conditioning. When filters are tested as specified in 4.6.2, they shall
meet the following regquirements:

Insulation resistance (+125°C): Shell meet initial requiremsnts (see 3.1) end, for class $ broadband
style filters (NIL-F-28861/1 throuph MIL-F-2886) /5), shall decrease no mors than 50 percent from pre-
voltage conditioning measurement.

3.9 ot ic with i « When filters are tested as specified in 4.6.3, there shall be mo
breskdown, flashover, or impsirment of any charecteristics sufficient to cause feflure of the filter.

3.10 Capacitence to ground pnd dissipstion factor, When filters sre tested as specifisd in 4.6.4, the
capacitance to ground and dissipation factor shall be as specified (see 3.1).

3.1t ]ngertion ioss. When filters are tested as specified in 4.6.5, the insertion Loss shall be ss
specified (see 3.1).

3.12 voltage grop. when filters are tested us specified in 4.6.6, the voltage drop shall be as specified
(see 3.1).

3.13 OC registance. then filters are tested as epecified In 4.6.7, the dc resistance shall be os
specified (see 3.1).

3.9 Radiographic jrspection. uhen filters are tested ss specified in 4.6.8, radiographic examination
shall not disclose evidence of any defects Listed in 4.48.8.

3.15 Sseal (hermeticeliy sealed filters only). When fitters sre tested as specified in 4.6.9, for the
fine losk test, the leskape rate shell not exceed the maximm leskepe rate as specifiod (ses 3.1). Uhen
filters are tested »s spacifiad in 4.6.9, for the gross lesk test, there shall be no contimmsus stresm of
bubbles smansting from the filter, nor shall there be any evidence of (eskage of compound from the bady of
the filter,

3.16 Yoltese end temperaturs |imits of capecitence. Uhen filters are tested as specified in 4.6.10, the
change in capscitance shall not exceed the velue specified (ses 3.1).

3.17 lemperature riss. When filters ore tested as specified in 4.6.11, the tampersturs rise shall be s
specified (see 3.1),

3.18 pacometric pressure (reduced). When filters are tested as specified in 4.6.12, there shall be no
breakdown, flashover, or impeirments of any characteristics sufficient to ceuse failure of the filter.

3.1% Insulstion resistence. When filters are tested as specified in 4.6.13, the insulation resistance
shall not be less than specified (see 3.1).
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3.20 gurrent overioad. When filters are tested as specified in &.6.14, there shall be no evidence of
physicel damage. After the test, filters shall meet the following requirements:

Insulation resistance (+25°C): Shall meet initisl requiresents (see 3.1).
Voltage drop: Shall meet initial requirements (see 3.1).

3.21 Resistance to solvents. When filters are tested os specified in 4.6.15, there shall be no evidence
of physicsl demmge and the marking shall remsin Legible.

3,22 vibration (high freguency). When fitters are tested as specified in 4.6.16, there shall be no
intermittent open or short-circuiting, and no physical damage to the fiiter.

3.23 Random Vibration. When filters sre tested as specified in 4.6.17, thers shall be no intermittent
open or short-circuiting, snd there shall be no evidence of physical damage to the filter. After the test,
filters shall meet the following requirement:

Insertion loss (+25°C): Shell meet initial requirements (see 3.1).

3.24 i hermetics filger {y). then filters sre tested s
specified in 4.6.18, filters shall meet the following requirements sfter the test:

visusl inspection: There shall be no evidence of breakdown, flashover, or other physical deswsge. In
sddition, thare shall be no more then 10 percent corrosion of the terminal hardware or mounting surface
and marking shatl ressin legible.

Dislectric withstanding voltape: As specified in 3.9.

Insulation resistence (+25°C): Shail meet initial requirements (see 3.1).

Insertion lesa: Shall meet initial requirements (see 3.1).

3.25 Rasigtance to goldering heat. When filters are tested os specifiad in 4.6.19, there shall be no
evidence of internal or externasl demage. After the test, filters shall meet the following requirements:

insertion Loss (+25°C): Shall meer initisl requirements (see 3.1).
Insuletion resistance (+25°C): Shall meet initial requirements (see 3.1).
3.26 $pit spray (corrogionl. When filters are tested as specified in 4.6.20, there shall be no harmful
or extensive corrosion snd at iesst 90 percent of siyy exposed metellic surfaces of the filter shall be
protected by the finish. For class § filters, minor cosmetic defects and salt spray demmge in the thread

srea (which 1s attributable to torgquing of parts during thermal shock and voltege conditioning) is
scceptable. In addition, the merking shall remsin legible.

3.27 pestructive physical analysis (DPA) fclesp ¢ filters only). When filters are inspected as specified
in 4.6.21, the filters shall meet the requirements of sppendix C herein,

3.28 shock (specifiad culse). when filters are tested as specified in 4.6.22, there shall be no evidence
of imermittant, open or shert-circuiting, snd no physicel demage to the filter. After the test, filters
shall meet the following requirement:

Insertion loss (+25°C): Shall meet initisl requirements (ses 3.1).

3.29 Jerminal strength. When filters are tested as specified in 4.6.25, no pert of the terminals shall
leosen or rupture snd no other damege shall result.

3.30 moi i ted filte . When filters are tested as specified in
4.6.24, filters shall meet the following requirsments:

Visual inapection: There shell be no svidence of breakdown, flsshover, or other physicsl cemege. In
addition, there shall be no more then 10 percent corrosion of the terminal hardwsre or mounting
surface, and marking shett remen lagible after the test.

Dielectric withstanding voltage: As specified in 3.9.

Insulation resistance (+25°C): Shali meet initial requirements (see 3.1),
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Capacitance: Shell meet initisl requirsments (see 3.1),
Dissipation factor: Shall meet initial requirements (see 3.1).

Iinsertion loss: Shall mest initiel requirements (see 3.1).

5.31 Soigerability .

3.31.1 solderabilisy of terminalg. WUhen filters are tested as specified in 4.6.25.1, the dipped surface
of the terminals shall be at tesst 95 percent covered with continuous soider coating. The remamining S
percent of the terminal surface sey show only ssell pinholes or voids and these shall not be concentrated in
one area. Bsre base metal and areas shere the solder dip fails to cover the original coating are
indications of poor soiderability, and shall be cause for rejection.

3.31.2 soldersbility of wounting terwmingtion (when epolicablel. When filters are tested as specified in
4.6.25.2, the joint ehall be at least 95 percent covered with continuous solder coating. There shall be no

evidence of leaching (loss of metellization), After the test, filters shall meet the tollowing
requirements:

insulation resistance (+25°C): Shall meet initisl requirements (see 3.1).

Copacitance: Shall meet initial requirements (see 3.1).

Dissipstion factor: Shall meet inftisl requirements (see 3.1).

3.32 tife. When filters are tested as specified In 4.6.26, filters shall meet the following
requi rements:

visual inspection: There shall be no evidence of breskdown, flashover, or other physical demsge, and
sarking shall remsin legible.

Dielectric withstanding voitage: As specified in 3.9.
Insulation resistence (+125°C and +25°C): Shall meet initisl requirements (see 3.1).

Insertion toss: Shall meet initial requirements (ses 3.1).

3.33 Fimshpoint of impregnant or potting compound. The menufacturer shall certify thet the flashpoint of
the impregnant or potting compound is not lower than 185°C, or perform the test specified in 4.6.27.
3.3 parking.

3.35.1 JaN gnd ¢ sarking. The United States Goverrment hes adopted, ardd is enercising legitimate control
over the cortification marks "JAN® and “J* respectively, to indicate thst items so marked or fdentified ere
menutfectured to, and meet sll the requirements of military specifications. Accordingly, itams scquired to,
ond meeting all of the criteris specified herein and In applicable deteit specifications shall beer the
cortification mark “JAN® except that items too smsll to besr the certification sark 2JAN™ ghall bear the
Letter ®J%, The “JAN® or "J* shall be placed immedistely before the part mmber except thet if such
location would place o hardship on the mesnufacturer in connection with such marking, the “JAK® or *J* msy be
tocated on the first |ine above or below the pert muber. [tems furnished under comtracts or orders which
either permit or require devistion frem the conditions or requiremsnts specified herein er in sppliicable
detail specifications shall not bear SJAN® or ®J*, In the event an iten falls te meet the requirsments of
this specitication and the applicable specification sheets or detall specifications, the marufacturer shalt
remove the SJAN® or the ®J* frem the sumple tested and siso from al! itess represanted by the sample. The
“JA= or %* pertification mark shall not be used on products acgquired to contrscter drawings or
specifications. Tha Unfted States Soverrment has cbtalinad Certificete of Registration No. 504,840 for the
certification mark “JAN",

3.34.2 rutl serking. Eech filter shall be marked in mccordence with method 1 of NIL-STD-1285 with the
following information:

3. JmM merking.
b. PiN,

c. Manufacturer’s source code.
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d. Date code and Lot symbol.

e. Voltage rating.

f. Current rating.

g. Terminal identification or circuit disgram (norsymmetrical filters only).
h. Maximm operating power frequency (for ac reted fiiters only).

3.3,.3 mf rking. Uhen the physical size of the filter precludes the merking of the informstion in
3.34.2, the minimsm merking required shal!l be as specified in the ‘specification sheet. In those cates where
full marking requirements sre not on the filter, the full merking shall be marked on the unit psckage.

3.35 wvorlmerwhip. Filters shall be processed in such » menner as to be uniform in quality and shall be
free from cold soldering, corrosion, pits, dents, cracks, rough sharp sdges, misaligrments, end other
defects that will affect life, serviceability, or appesrance. Cracks in glass sesis ere not alliowsd,
however, minor meniscus crazing is acceptable.

4. QUALITY ASSURANCE PROVISIONS

4.1 Regponaibifity for inspection. Unless otherwise specified in the contract or purchase order, the
contractor is responsible for the performance of all inspection requiremsnts (exsminstions snd tests) es
specifiod harein. Except s othervise specified in the contract or purchsse order, the contractor may use
his own or any other facilities suitsble for the performence of the inspection requirsments specified
hersin, unless disspproved by the Goverrment. The Goverrment reserves the right to perform any of the
inspections set forth in the specification where such inspectisns are desmed necessary tc ensure suppl ies
snd services conform to prescribed requiraments.

4.1.1 Responsibility for complisnce. All items shail meet all requirements of sectione 3 and S. The
inspections sat forth in this specification shall become » part of the contractor’s oversll inspection
system or quality program. The sbsence of any inspection requirements in the specification shall not
rel feve the contrector of the responsibility of emsuring that sli products or suppliies sulmitted to the
Goverrment for scceptance cosply with all requirements of the contract. Sempling fnspection, as pert of
menufacturing cperstions, is an scceptable practice to ascertsin conformence to requirements, however, this
does not authorize submission of known defective materisl, either indicated or actusl, nor does it commit
the Goverrsment to sccept defective materisl.

4.1.2 Product agsurence program. A product sssurance program shall be established and msintsined in
sccordence with MIL-STD-790. The following details snd exceptions shall apply:

a. An outside capecitor msnufacturer with existing MIL-STD-790 spproval sey supply discoidal capacitors
for use 1n MIL-F-20061 filters, provided that manufacturer’s discoidal cepecitor Line is audited by
the quelitying sctivity to the MIL-$TD-790 requiremsnts. .

b. The NIL-F-28851 filter menufscturer shall purchase magnet wire snd cores. The coil winding
operation, however, mey be performed outaide the filter serufacturer’s plant, snd {s exempt frem the
BIL-STD-790 retquirements.

4.1.3 gtatistical gcecess control (SPC). A SPC program shall be established and mintained in sccerdence
with EIA-SST. Evidence of such comp!iance shall be verified by the quelifying activity of this
specification as o prerequisite for qualification and retention of qualification. (NOTE: lmplementation of
on SPC program is required within one yser of the date of this specification).

4.1.4 Iest ecuioment and inspection faciiities. Test and messuring equipment snd irapection fecilities
of suffictent sccurscy, quelity, and quantity to permit perforsence of the required inspection shall be

estsbl ished and meintsined by the contractor. The establ ishment and msintensnce of » calibration systmm to
control the sccuracy of the measuring and test equipment shall be in sccordance with WIL-STD-45862.

4.2 Classificetion of ingpection. Yhe inspections specifisd herein shall be clangified a8 follows:

a. OQuslification inspection (see 4.4).

b. In-process inspection end quality conformence inspection (see 4.5).
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6.3 |nspection conditions. Unless otherwise specitied, all irspections shall be performed in sccordance
with the test conditions specified in the "GENERAL REQUIREMENTS™ of MIL-STD-202 except the tampersturs shall
be +18°C to +30°C, and the relative humidity shall not excesd 75 percent. In casss of dispute, the referee
temperature shall be +25°C +3°C. Unless otherwise specified, the sccuracy of all test volteges, currents,
or resistances sheil be within 2 percent of thet specified.

4.3.1 Reference maasurenents. Uhen requirements sre based on comparative msasursmenta msde before end
atter conditioning, the reference messursment shall be considered the Lsst measurement made at +25°C #3°C
prior to conditioning. Unless reference measurements have been made within 30 deys prior to the begimning
of conditioning, they shall be repeated.

4.4 Ouyslificetion ingpection. Ouatificstion inspection shall be performed at a» laboratory scceptable to
the Goverrment (see 6.2) on sampie units produced with equipsent and procadures normelly used tn production.

6.6.1Cluse ® fiiters.

4.4.1.1 3Smple. The rumber of units comprising o sample of filters to be submitted for qualification
inspection shall be as specified in table 111 and appendix A.

4.4.1.2 Ispt routine- Qualificetion samples shali be subjected to the tests of table 111, All sample
units shal! be subjected to the tests of group 1. The sample filters shall then be divided into five groups
and subjected to the tests of groups 11, 111, IV, V, and VI in the order shown.

4.4.1.3 Fajtyres. Failures in excess of those allowed in tsble 111 shail be cause for refusal to grant
cualification.

6.4.2 Cleng § filters. Initist qualificetion to class $ will be granted under the following provisions:

s. Class B qualification (class $ qualification wilt be Limited te those products qualified to class
8.

b. Pass the cless S product audit.
c. Ssseline documentation approved.

¢.6.3 getention of auelification.

6.4.3.1 Cipas B fhiters. 7o retain quslification, the contractor shall forwerd e report st 12-month
intervals to the quslifying activity. The quelifying activity shall establish the initist reporting dete.
The report shall comsist of:

8. A susmary of the results of the tests performed for inspection of product for delivery (growp A),
indicating as a minimm the maber of Lets thet hove passed and the muber thst heve failed. The
results of tests of all reworked lots shell be identified and accounted for.

b. A summary of the results of tests performed for periodic inepection (grouwp B), including the mmber
ard mocde of failures. The susmary shall include results of oti periodic inspection tests performed
and completed during the 12-month period. If the summery of the test results indicstes nonconform-
snce with specification requirements, snd corrective action scceptable to the quelifying sctivity
has not been teken, action mey be taken to remove the failing product from the quetified products
tist.

1f the summary of test results indicates nonconformance with specification requirements, and corrective
action acceptable to the quelifying ectivity has not been taken, action ssy be taken to remove the failing
product from the qualified products tist.

Faflure to submit the report within 30 deys after the end of esch 12-month period mey result in loss of
quelification for the product. In addition to the periodic submission of inspection dets, the contractor
shall immediately notity the qualifying sctivity at any time during the 12-month period that the inspection
dete indicates failure of the qualified product to meet the requirssents of this specification. In the
event that no production occurred during the reporting period, & report shali{ be submitted certifying that
the comperw still has the capabilities and facilities necesssry to produce the item. If during twe
consecutive reporting periogs there has been 1o production, the memwiecturer msy be required, at tha
discretion of the qualifying activity, to submit his qualified products to testing in sccordance with the
qualification tnspection requirements.

1
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4.6.3.2 Class § filgters. To retain quelification for class $ fiiters, the manutacturer sheil forward »
report at 12-month intervels o the quaiifying sctivity. The quelitying sctivity shall astablish the
initial reporting dete. The report shall Include the following:

5. A list of all device types for which the sanufacturer hes qualification, showing the totst rumber of
lots completing quality conformence inspection during the reporting period.

b. Certification that the manufecturer stili has the copabilities snd facilities necessary to produce
these itess to the qualified tests.

¢. The number of lots which failed lot-by-lot testimg.
d. For failed lots the following informstion is required:

(1) ldentification of the lots by inspection 1ot identificetion, date and lot code, pert
rumber, and date of completion of group B testing.

(2) The percent defective of the therms! shock and voitage conditioning
screen,

(3) The results of groups A and B testing (f.c., pess or fail).
(4) For failed groups, the rumber snd mode of all faflures.
(5) All lots withdrawn shall be counted as failed lots in the report.

1f the summary of test results indicates nonconformsnce with specification requirements, and corrective
action accaptable to the quelifying activity hes not bsen taken, action may be teken to remove the failing
product from the quelified products (ist.

fallure to submit the report within 30 days after the end of each 12-month period may result in loss of
quelification for the product. In sddition to the periodic submissien of inspection dats, the contractor
shall ismedistely notify the quelifying activity at any time during the 12-month period thet the inspection
data indicates fsilure of the qualified product to meet the requiremsnts of this specification.

in the event that no production occurred during the reporting period, s report shall be submitted certifying
that the comperty stiil has the capebiiities and facilities necessary to produce the item. 1f during two
consecutive reporting periods there has been no production, the sanufacturer mey be required, at the
discretion of the quatifying sctivity, to submit his qustified products to testing in accordence with the
cquelification inspaction requirements.

4.4.3.2.1 Records. Test records shall be in sccordance with the format {n NIL-STD-T90. The report shall
also include certification thet the design and construction of the product wes veritied snd found to be
identical to the cless § filter for which qualification approval was velid. The msnufecturer shall meintain
the DPA sswples, x-ray films, and group B semples for s sinimm of S years.

12
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TABLE J11. Quetificetion insoection.

—
Class |Require-| Test [vo. Samples follures
ment method
Inspection pers. pera. Class Class
s | ]
Grow |
Thermal shock and voltege
conditioning X 3.8 4.6.2 | -—
Dielectric withstanding voltage X 3.9 4.6.3
Insutation resistance (at +25°C) 4 3.19 4.6.13
Capacitance to ground and
dissipetion factor X 3.10 | 4.6.4
Insertion loss X 3.1 4.6.5 Atl Not
oC resistance 1/ X 3.13 | 4.5.7 sample sppli-
0C voltage drop 1/ X 3.12 | &.6.6.2 units cable
fadiographic inspection X 3. 4.6.8
sesl (whon applicable) X 3.15 4.6.9
Visust and mechsnical inspection X 3.5, 3.6 4.6.11
3.3 and
3.3 — o)
growp 11
voltage snd tempersture limits of
capacitance (when sppl icable) X 3.16 4.6.10 |— =
insertion loss (et temperature) X .1 $.6.5.1
AC voltage drop (when applicable) X 3.12 4.6.6.1
Tewperature rise X 3.17 | 4.6.10
Ssrometric pressure (reduced) b ¢ 3.18 | 4.6.12 10
Insutlation resistance X 3.1¢9 4.6.13
turrent overload X 3.20 £.6.14
Resistance to solvents X 3.2 £.6.15 |—
1
Grown 111
vibration (high fregquency) X 3.22 4.6.16 T
Rendom vibration X 1.8 4.6.17
Thermal shock and ismersion X 3.2 4.6.18
seal (when sppticable) X 3.15 4$.6.9
Resistence to soldering hest X 3.8 4.6.19 10
salt sprey (corrosion) X 3.26 | 4.6.20
Rediographic {nspection X 3.% 4.6.8 |— —
Grop 1V
shock (specified pulse) X 3.28 | 4.6.22
Terminal strength X 3.29 | 4.6.83 T
Noisturs resistance X 3.30 | 4.6.24
seal (when applicable) X 3.5 $£.6.9 10
Rediographic inspection X 3.14 | 4.6.8 ]
Group V
Life X 3.32 4£.6.26 10 -
Growp Vi
Solderability X 3.3 4£.6.25 H 0

1/ The contractor has
resistence test.
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4.5 ln-process inspection and guslity confermence fnspection.
4.5.1 [In-process ingpection {cieps B fiiters). Ewch preduction Lot of capacitors msrwfactured for use in
class B fitters shall be inspected in sccordance with table V.
TASLE Iv. In-process inspection Cclosg B titters).
Inspection Requirement Test method Sample size
paragraph paragraph
Dielectric voltage
breakdown 1.6.7.% 6.6.28 S
Destructive physical
analysis 3.6.7.1b 4.6.29 Table VI
Visusl inspection 3.6.7.1¢c 4.6.1.2» 100%
4.5.2 In-process inspaction (class § fiivers). Each production Lot shall be inspected in sccordence with

teble V. Other scresning inspections mey be applied st the option of the msnufacturer, »s documented snd
approved by the beseline documentation.

TABLE V. In- i .
Ingspection Requi rement Test method Sample size
paragraph psregraph
MIL-C-123 in-process 3.6.7.2.b See NIL-C-123 See NIL-C-123
Dielectric voltage
breskdown 3.6.7.2.c 4.6.28 5
MIL-C-123 group A 3.6.7.2.d See NIL-C-123 See MIL-C-123
NIL-C-123 growp 8 1.6.7.2.d See NIL-C-123 See MIL-C-123
Vvisua! inspection 3.7 4.6.1.2 100%
4.5.2.1 Rework of class S filters. Rework of class S filters is not silowed uniess the rework procedure

has been documented and approved on the baseline documentation. Once a capscitor has been soldered in
piace, it shall not be reworked.

TABLE VI. Destructive physical analvsis sempling plen (class B discoidais).
Lot size Sample Accept Reject
size
500 4 0 1
501 - 1,200 10 0 1
1,201 - 30,000 16 (] 1
46.5.3 1§ tion of for i .
4.5.3.9 Class B filters. Inspection of product for delivery shall consist of group A inspection.
4.5.3.2 Clops § filters. Inspection of protuct for delivery shall consist of groups A and B inspections.
HA
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4.5.4 Inspection \ot.

4.5.4.1 Class B filters. An inspection lot shall consist of all filters of a single PIN, produced under
essentially the seme conditions, and offered for inspection at one time.

4,5.4.2 Clpps S filters. An inspection lot for cless § filters shall be of one design, ss specified in
the baseline documentation. As & sinimm requirement, the Lot shell consist of all the f{iters of a single
part mumber representing one design and processed as a single lot through all menufacturing steps on the
same equipment, to the same baseline/revision, and identified with the ssme date and lot cede designetion.
In addition, the Lot shall conform to the following:

a. Capacitors used in each filter of an inspection Lot shell be tracesble to one part nuwber and one
{ot date code (LDC).

b. Esch slement, such ae toroids, ferrite beeds, finished cases, end sesls, and wire lugs used in the
design of the filter shall be from o single senufecturer and traceabls to a single lot dete code.

c. Solder for each application shall be of s uniform composition from » single supplier.

d. All single process operations shall be done during one continuous run without changes in
tempersture, pressure, or other processing eentrols.

e. A lot identifying rumber shall be assigned at the time the (ot is sssambled. This identifying
ruber (LDC) shell be maintained through acceptance.

f. The menufscturer shall meintain records on sach lot date code. The marufacturer shall record when
tn-process controls and groups A and B inspections start and when they have been completed.

g. Maximm (ot size for broadband type filters shatl be 500 pieces.

h. Maximm lot size for high-frequency filters (3 dB cut-off frequency (fc) > 500 kiz) shall be 2,000
pisces.

4.5.5 growp A inspectien.

4.5.5.9 Cipss B filters. Filters shall be subjected to the tests in table VI1 in the erder shown, for
class B devices. Subgroup 1 tests shall be pertormed on 100 percent of the product supplisd under this
specificotion to the extent specified. Filters failing the tests of sbproup 1 shell be removed froa the
lot. Lots having more than 10 percent totsl rejects shell net be furnished an the contract or purchese
order. failures from radiographic inspection shall be removed from the Lot and shail net be counted as
rejects. Failures from the sesl test shall not be counted teward the total rejects. Nowever, {f the rumber
of seal test failures exceeds 10 percent, the lot shell be rejected. 1f the rumber of sesl test failures
does not exceed 10 percant, then thess failures mesy be resorked snd retested to the subproup ! tests. for
subgroup 2, » sample of parts from esch inspection Lot shall be randemly selected in scecerdance with table
V1il. There shall be no failures sllowed. For subgroup 3, five semples shall be selected at rendom from
esch inepection lot. Test saaples for the soldersbility test mey be selectsd from subgroup 1 electricsl
failures. There shall be no failures allowed.

4.5.5.1.1 Rejected lots (subgrowp 2). 1f sn inspection lot is rejected, the contractor may rework the
tot to correct the defects or screen out the defective units, and resubmit the Lot for inspection. Samples
shall be randomly selected in accordence with table VIIl. [f:one or more defects are found, the lot shell
be rejocted and shall not be supplied to this specificstion.

4.5.5.1.2 Ralscted lots (mbarowp 3). If an inspectieon tot is rejected, the contractor mey uss one of
the foliowing options to rework the lot:

s. Each production (ot that was used to form the failed inspection Lot shall be individuslly submitted
to the solderability test. Production lots that pass the solderability test sre svailable for
shipment. Production tots feiling the soldersbility test con be reworked if submitted to the solder
dip procedure in b.
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b. The menutacturer sutmits the failed Lot to a 100 percent solder dip using an spproved process per
3.6.4. Following the solder dip, the electrical measurements required in group A, subgroup 1 tests
shall be repested on 100 percent of the Lot (sesl test shell also be pertormed on hersetically sesled
filters). The PDA shall be as for the subgroup 1 tests. Five sdditionsl samples shall then be
selected and subjected to the solderability test with no failures sliowed, 1f the Lot fails this
solderability test, the Lot mey be reworked s second time and shall be retested. 1f the lot fails the
solderabitity test after the second rework, the Lot shalt be rejectad and shall not be furnished
againet the requirsments of this specification.

4.5.5.1.2.1 Dispogition of senpler. The solderability test is considered » destructive test and sampies
submittied to the soiderability test shall not be supplied on the contract.

4.5.5.2 Cless § filsers. Filters sheatl be subjected to the tests specified in table Vil, in the order
shown, for class S devices. Subgroup 1 tests shall be performed on 100 percent of the product supplied
under this specificstion. For the thermal shock, voitage conditioning, insulstion resistance and dislectric
withstanding tests the PDA for esch test shall be 2 percent maximam (Wote: Ouring the iast 50 hours of the
voltage conditioning test the percent defective aliowed shall be 0.2 percent maximm or one unit, see
4.6.2.2.2e). For the capacitance, voltage drop, and insertion loss tests the PDA shall be 3 percent
maximm. Lots having more than 10 percent total rejects shall not be furnished on contrects. Failures from
the radiographic inspection snd fine leak seat test shall be removed from the lot and shall not be counted
ot rejects. Faitures from the gross leak seel test shall not be counted toward the total rejects. However,
if the number of gross lesk ssal test failures exceeds 10 percent, the tot shall be rejocted. 1f the mmber
of gross tesk ssal test feilures coes not exceed 10 percent, then these faflures mey be reworked snd
retested to the subgroup 1 tests. For subgroup 2, & sample of perts from eech inspection Lot shall be
randosly selected in sccordence with teble VII1. There shall be no fallures eliowed. For subpgroup 3, tive
sesples shall be selected ot random from esch inspection {ot. Test samples for the solderabiiity test mey
be selected from subgroup 1 electrical feilures. There shell be no feilures allowed.

4.5.5.2.1 Rejected lots (subgrowp 2). Any sssple failure in subgroup 2 tests shall require a 100 percent
reinspection of the lot for those tests that the parts failed.

4.5.5.2.2 Relected lors (subgroup 3). If an inspection lot is rejected, the contractor may rework the
lot as follows:

submit the failed lot to o 100 percent solder dip using an approved process in accordsnce with 3.6.4.
Following the solder dip, the slectrical messurements required in group A, subgrowp 1 tests shell be
repsated on 100 percent of the Lot (seail test shali alsc be performed on hermetically seeled filters).
The PDA shall be as for the subgroup 1 tests. Five additionst samptes shall then be selected and
subjected to the solderability test with no failures allowsd. 1f the lot fails the solderability test,
the Lot mwy De rewerked a sscensl time and shall bs retested. [f the Lot fails the solderability test
after the second rework, the lot shall be rejected and shall not be furnished against the requirements
of this specification.

4.5.5.2.2.1 Digposition of pagples. The soldersbility test is considered s destructive test snd sesples
submitted to the solderability test shall not be supplisd on the centrect.

TABLE VIl. growp A irspection.

Inspsction Cless | Requirement | Test smthod Sanpl ing
s 1 peragraph porapraph procedure
Sberowp 1
Thermal shock and voltape
conditioning XX 3.2 4.6.2 100%
Dielectric withstanding voltege X|x 3.9 4.6.3 inspaction
Insutlation resistance (at +23°C) xix 3.1 4.6.13
Capecitance to ground and
dissipation tsctor X|x 3.0 4.6.4
Insertion loss (st +25°C) x| X 3.1 4.6.5
DC resistance 1/2/ X | 3.13 £.6.7
OC voltage drop 1/2/ X | x 3.% 4.6.6.2
Rediographic inspaction X {x 3.4 4.6.8
Seal (when applicable) X|x 3.15 L.6.9
|- i i 1

1%

Source: https://assist.dla.mil -- Downloaded?:r 2016-11-16T10:25Z
Check the source to verify that this is the current version before use.



HIL-F-2B8618

TABLE VI!. Groyo A inspection - Continued.
| Inspection ] Class | Requirement | Test method Sampling
paragraph paragraph procedures
8|S

"

Visusl snd mechanica! imspection X|X 3.5, 3.8, 4.6.1.1% Tsble VIII
3.33 and 3.34

r
Solderability X|X 3.n 4.6,25 See £.5.5.1
l end 4.5.5.2

1/ The contractor has the option of performing sither the dc voliage drop test or the &
resistance test.

2/ The dc reted solid straight lead through devices of MIL-F-28861/1, MIL-F-28861/6
through Mil-F-208561/15, and MIL-F-28861/18 shall be inspected on & semple basis
using table vIil.

TABLE VIIl. Spepling plan.

Lot size Saplie size
2 to13 100%
1% to 50 13
51 to 90 13
9 to 150 13
151 to 280 20
281 ro S00 22
501 to 1200 3
1201 to 3200 42
3201 to 10000 S0

4.5.6 Group § ingogction. Group B inepection shell consist of the inspections specified in tabie IX in
the order showun. For class B filters, the group B inspection shall be made on sampie units salected ot
random from inspection tots which have passed group A inspection. For class § filters, the group B
inapection shall be performed on sampie units selocted st random from the inepection lot that hes pessed

group A inspection,
4.5.6.1 Ssepling plen.

4.5.6.1.7 Class § tilters.

4.5.6.1.1.7 Susrgerly. Every querter, 25 sample units of eech style shall be subjected to the tests of
group 1. Twenty samples shall be representstive of production fn the period. The remaining five swples
shall be thet PIN highsst on the quelification hisrarchy which wes produced during the peried.

4.5.6.1.1.2 guarterly. Every qurter, 19 sample units of esch style shall be sbjected to the tests of
proup Il. The ten sewples sutmitted for the subgroup 1 tests shell be that PIN highest on the cquelificstion
hierarchy produced during the period. Five sample units of sry current rating for each styie shall be
subjected to the tests of subgroup 2. Four sasple units of any current rating shall be subjected to the

tests of subgroup 3.

4.5.6.1.1.3 Somipnnusily. Every 6 months, ten ssspie units of any current rating for esch style shall be
subjected to ehe sests af grovp 111,

4£.5.6.1.2 Class $ filtery. Sasples shall be subwmitted for group § inapettion in geeerdance uith table
1X. The samples ghall be divided into groups as specified in table (X and subjected to the specifisd tests.
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4.5.6.2 Fsilyres. 1t the rumber of fsilures exceed the number allowed in table 1X, the sample sholl be
considered to heve failed.

4.5.6.3 Dispopizion of gample units. Sawple units which have been subjected to group B inspection shall
not be delivered on the contract or purchase order. The sawples shail be maintsined with relstive data end
trecesbility for not iess than 5 yesrs.

4.5.6.4 Noncomplisnce.

4.5.6.6.9 Clags B filters. 1f a sample fails to pess group B inspection, the msnufacturer shall
immediately notify the quatifying sctivity snd the cognizant inspection activity of such failure and take
corrective action on the meteriais or processes, or both, ss warranted, and on all units of product which
can be corrected and which were menufactured under essentially the same conditions, with essentially the
seme moterials, processes, etc., and which sre considered subject to the same failure. Acceptance and
shipment of the product shall be discontinued until corrective action acceptable to the qualitying sctivity
hes been teken. After the corrective action has been taken, group B inspection shall be repested on
sdditionsl semple units (all inspections, or tha Inspection which the original sample faiied, at the option
of the qualifying activity). Group A inspection may be refratituted; however, final acceptance and shipment
shall be withheid until the group B inspection has shouwn that the corrective sction was successful. 1n the
event of failure after reimpection, informstion concerning the failure shall be furnished to the copnizent
inspection activity and the qualifying activity.

4.5.6.4.2 Clags $ tilters. If an inspection lot tails to pesa group 8 inspection, the inspection lot
she!l not be delivered on the contract or purchase order. The msrwfacturer shall immediately notify the
qualifying activity and cognizant inspection ectivity of the #ailure arnd teke corrective action on the
materials or processes, or both ss werranted. A failure snalysis (see 4.5.6.4.2.1) shall be performed on
the failing product snd forwarded to the gqualifying ectivity. A copy of the results shall be smeintained by
the manufacturer. I|f three successive lots of any style of filter or three successive lots of a single
style of filter fail quality conformance testing (groups A send 8), the quelifying activity shall be notified
within 96 hours and the qualifying activity, st {ts discretion, mey remove the failing product from the
qustified products list.

4.5.6.4.2.1 teilyre pnoalypis. If ary of the sampie units subjected to the group B tests fail during
testing, a detailed failure anslysis shall be conducted to esteblish the causs of failure and the corrective
actions thet would eliminate subsequent faiiures of o similar type. A faflure is categorized as ot
oriented {f its occurrence is apparently related to an identified tot or lots. A failure is categorized as
not Lot oriented if its occurrence is random and it cannot be related to s specific lot or lots. Each
tailure is further identified as screemable or not screenable from the compteted production items. [f the
fallure anstysis shows thet the feilure mechanise is screensble, the entire failed lot may be screened and
the group B test in shich the failure occurred shail be repsated. 1f s fatlure ocours diring the secend
group § test, the entire production iot shall be rejected. 1f the failure mechanism is screenabie, ol
prior and subsequent production lots that msy contain the identified failure mechanism shall elso be
scresned. Except ss may be stated otherwize in the detsiled requirements for the specific pert type (see
3.6), if the failure mechaniss s lot oriented and not screenable, sll production lots that may contsin the
jdentified failure mechenism shall be rejected uniess other disposition is directed by the contracting
officer and qualifying sctivity.

4.5.7 gertitication. The menufacturer shall certify with each order of parts, that the applicsble
quality conformance tests were successfully completed.

4.5.8 ]ngpection of packaging. The sampling and inspection of the preservation and interior peckage
merking shall be in sccordance with the groups A and B quslity conformance inspection requirements of
MIL-P-116. The sampling snd imepection of the pecking and sarking for shipment end storage shell be in
sccordance with quality sssursnce provisiens of the applicable contsiner specification and the merking
requirements of MIL-STD-129.

6.6 uethods of inspection.
4.6.1 Yisusi fnspection.
4.6.1.1 External Viguml snd mechenice: inspeclian. Filters shatl be examined to verity that the

materials, design, construction, physical dimemsions, merking, snd workmenship sre in sccordence with the
spolicable requirements (see 3.1, 3.5, 3.6, 5.34, end 3.35).
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TABLE 1X. Geowo B inspection.

Class |Require-| Test JNo. ssmples| Failures
. ment method | required | permitted
Inspection pera, pars.
Class Class
| NI
8 $ B s
[a-.7 I
AC voltage drop (when sppticeble) x| x 3.12 4.6.6.1)— J=— = |-
Voltage and temperature limits
of capecitance X{X 3.16 4.6.10
Insertion loss (at tempersture) X|x N 4.6.5.1
Berometric pressurs (reduced) X|x 3.18 $.6.12
Tempsrature rise X|x 3.17 | 4.6.M o] 5 2 o
Currsnt overioad xX|x 3.2 4.6.%4
Terminel strength x|x| 3.2 | 4.6.83
Therma! shock and immersion XX 3. 4.6.18
Destructive physics! snalysis
(2 sasples only) - lxl .27 {e8.28 |- |~ |4 |
srowp 11
Sborow 1 V|
Life X {x 3.32 4.6.26 10] 2 0
Resistance tc soldering heat Xx|x 3.25 4.6.19
Sslt sprey (corrosien) XiX 3.2 6€.6.20
Radiogrephic inspection X\x 3.9 ) 4.6.8 S 5 1 0
Destructive physicsl anelysis
(2 sampies oniy) -4 X 3.27 | 4.6.20
Subgrowp 3
fResistance to solvents X|Xx 3.2 4.6.15 4 4 |— 0
Growp 111
Shock (specified pulse) X |x 3.28 | 4.6.22
vibration (high frequency) X j x| 3.22 | 4.6.16 -—l
Randem vibration -l x .3 4.6.17
Moisture resistance Xl 31.30 4.6.24
Seal (uhen applicable) X1Xx 3.1% 4.6.9 10 1 1 0
Radiographic inspection x| 3.1 4.6.8
Pestructive physical analysis
(2 samples enly) = x| 3.27T | 4620

1/ The mumber of semples submitted for the Life test shall be 10 percent of the lot
submitted for group A inspection with the msximum mmber of semples being 22 filters
and the minimm maber of sasples being five filters.

4.6.1.2 Yigusl inspection . Each element snd submssembly shall be visuslly {rspected under 10-power
segnification. Elements and subsssenblies exhibiting any of the ancmalies listed below shall be removed
from the Lot end identified as rejects.
s. Discoidel capacitors.

(1) Cracks or buckling in the ceramic dielectric.
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(2)

3

%)

(5)

{6)

HiL-F-208618

Chips, voids, or pinholes in the cermmic dielectric that esceed 010 inch (0.25 mmw) in its major
dimension anc penetrste to within one dielectric thickness of a buried electrode.

Terminagtion mevaliizetion; (esching, or {{fting.

Heavy metsllic surface merka that reduce the termination clesrance to less than 75 percent of the
radial distance betwesn the inner and outer terminations.

Foreign materisl or contaminstion.
Pretinned discoidal capecitors only.
(a) Solder balls, spikes, splash, or loose soider.

(b) Solder flux.

b. Magnetics.

L

)

Ferrite beads: B8roken or crecked ferrites. Chipouts exceeding 10 percent of the cross-ssctionsl
area.

Coil: Broken or cracked cores, sharp kinks, bends, or nicks that reduce the diameter of the wire
10 percent,

c. Housing (case): Burrs, damsged threads, flaking of plating, or dents. Hinor cosmetic defects and
salt spray damege in the thresd srea (due to torquing into metal plete for thermsl shock test) is
scceptable,

d. Subsssesbly end precap ingpection prior to potting.

ab

2)
(¢))
(4)
5
)
(¢p)]
(¢}

4))

Excessive solder or bridging between inner and outer electrodes that reduce the terminstion
clearsnce to (ess than 75 percent of the radisl distance between the inner snd outer terminations.

Solder balls, solder splku, solder splash, or loose solder.

Solder flux.

Coil or ferrite beed shall be inspected for snomelies listed in 4.6.1.2b.
Contamination which may sffect proper operation.

Damage or plating defects on the case.

Lead demage.

Coil or ferrite bead is not insuleted, or is touching side of case.

Coil wire or ferrite bead and filter center conductor are positioned such that they are sble to
touch the side of the case during vibration or shock.

(10) Capacitor disc is tiited more than 10 degrees.

(11) solder fillet sround either the irner circumference or the outer circumference of the capacitors

less than 240 degrees.

(12) For eyelet terminals, the feed-through connection wire not being visible from the externsl side

of the syelet.

Therma! shock and voltage conditioning {see 3.8). Filters shall be subjected to the tests of
and & 6.2.2.
20
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4.6.2.1 Thermsl shock. Filters shall be tested as specified in method 107 of MIL-STD-202. The following
details and exceptions shall apply:

8. Test condition A, except that in step 3, sample units shall be tested at +125°C,

b. Mounting (class § filters onty). Fitters shell be mounted in a throuph-hole and torqued in place on
s rigid metal plate to the specified value (see 3.1). (Note: Not applicable to solder-in types.)

c. Measurements during the test (clmss S filters oniy). At compietion of or during the finsl cycle and
before the filter is removed from the plate, measure snd record insulation resistence at «125°C.

4.6,2.2 Yoltage conditioning.

4.6.2.2.1 Clops P filrers. Filters shall be tested as specified in method 108 of MiL-STD-202. The
following details snd exceptions shetl apply:

s. Test tempersture snd tolerance: +125°C s3°C.
p. Operating conditiona:
(1) DC rated filter: 2 x rated voitage for 164 24 hours.

(2) For filters with ac and dc ratings, or ac ratings only: Apply 1.2 x rated ac voltage st maximum
rated frequency for 164 24 hours.

c. Nounting: Filters shall be mounted in such a way that the specified voltage mey be spplied between
the terminails end case.

d. Messurements after the test: Insulation resistance shall be measured as specified in 4.6.13.2 within
one hour after compietion of voltage conditioning.

4.6.2.2.2 Claps § filtgrs. Filters shall be tested as specified in method 108 of MIL-$TD-202. The
following details and exceptions shall apply:

8. Test tewperature snd tolerance: +125°C ¢3°C.
b. Operating conditions:
(1) DC rated filter: 2 x rated voltage.

(2) Filters with ec and dc ratings, or sc ratings only: 1.2 x rated ac voltage at maximm reted
frecquency.

¢3) Polsrity of voltage: The polarity of the voltage shali be positive on the cese during the first
24 to 72 hours and then reversed to negative on the cese for the remaining portion of the test.

c. Mounting: Filters shall be mounted in such » way that the specified voltege sy be applied between
the terminals and case. The method of electrically contecting the case and one tsrminal of the
tilter must be adequate to ensure that all the filters will be properly conditioned.

d. Test circuit: The test circuit shell be equivalent to that shown on figure 1. The maximm series
resistance with each filter shall be 5.00 chms. The fuse shall have s meximm reting of 0.25 ampers.
The poser supply shall be capable of sigplying five times the maximm current rating of the fuse.

e. Test durstion: Filters shat! be conditioned for & minimm of 148 hours end » maximm of 264 hours.
The voltage cordlitioning mey be termineted at any time during the 168 to 264 hours time interval
provided thet failures (blown fuses or less then 95 percent applied voitage) in the let do mot exceed
0.2 parcent or one unit (whichever is more) during the last 50 hours. Filters that ceuse fuses to
blow shall bs considerad as failures. Any filter thet causes & blown fuse shell be tested for
inaulstion resistance and dislectric withatanding voitepe as specified in 4.6.13 and 4.6.3,
respectively. If the filter meets the inftisl requirsments for insulation resistence end dielectric
withstanding voltage, the fitrer shet!l be rejected but ehall not count against the percent defective
sl lowed,

f. Measursments after test: Insulation resistance shall be messured as specified in 4.6.13.2 within 1t
hour after completion of the wvoltage conditioning.
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FILTER

j__.

®

VOLTMETER
FUSE

H—

FIGURE 1. Volte itioning test circuit for ¢ .

4.6.2.2.3 Optionel vottage conditioning. The msnufacturer, with spprovel from the qelitying sctivity,
mey perform an optional voltage conditioning procedure in Lieu of the procedures specifisd in 4.6.2.2.1 or

4.6.2.2.2. All conditions of 4.6.2.2.1 or 4.6.2.2.2 shatl apply with the exception of the applied voltege
and test time. The minimm time durstion, T"Bt,, shall be cslcuiated os follows:

1344

1 =
(test) 3
(€ (tnt)’E (rltd))

Where: 2 X E ooy SE (p0qe) S4XE (ryred)

1 (test) s Ninimm test time in hours

E (test) ° Applied voltape

€ (roted) Rated voltage of filter

(Note: This optionatl voltage conditioning procedurs may not be used on filters suith voltage ratings greater
than 200 volts).

4.6.3 Dislectric withstanding yoltege (see 3.9). Fitters shatl be tested in accordence with methed 301

of RIL-STD-202. The following datails and exceptions shall spply:
8. Test voltage: Unless otheruise specified (see 3.1), the test voltege shall be as folliows:

(1) OC rated filters: 2.5 x rated voltage.

(2) For filtars with ac and dc ratings: 2.5 x rated dc voltege. for filters with ac ratings only:

2.8 x rated res voltage.

b. Duration of spplication of test voltage: § seconds minimm, 1 minute max imum,

22

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T10:25Z
Check the source to verify that this is the current version before use.



WiL-F-280618

c. Points of applicstion of the test voltage: The test voltege shall be applied between efther terminal
and greund (caee).

d. Charping current: SO0 sA maximm,

o. The sersitivity of the breskdown test equipment shall be sufficient to indicate breskdown when st
tesst 0.5 milliamperes of lsskage currsnt flows through the filter under test.

4.6.4 i r issipation fgctor (see 3.10).

4.6.4.1 Capecitence to ground. Capacitance shail be tested in accordsnce with method 305 of MIL-$TD-202.
The following details and exceptions shall apply:

a. Test trequency: 1 NHz 2100 ki¥z whan the nomine! capacitance is 100 pf or less, end 1 khz 2100 M2
when the nominal capacitance is greater than 100 pf.

b. Voltege: A root-mesn-square potential of 1.0 £0.2 voit when no polarizing voltage is applied.

(Note: Following s dielectric withstanding voltage or insulation resistance test, the cepecitance
meseuramsnt may be delayed for s period of up to 24 hours.)

4.6.4.2 Dissipation factor. Unless otherwise specified (see 3.1), the dissipation factor shall be
measured with a capacitance bridge or other suitable method at the frequency and voltepe specified in
4.6.4.1. The inherent sccuracy of the msasursment shsl! be 12 percent of the resding plus 0.1 parcent
dissipetion factor (sbsoiute) uniess otherwise specified. Suitable messuremant techniques shall be used to
ninimize errors due to the connections betwesen the messuring appsratus and the filter. when testing
miti-slement filters, the effect of series element impedances on capecitance snd dissipstion fector
readings must be considered. Typically, when measuring high current devices, this effect is insignificant.
However, in some cases, the following test modifications mey be required:

L filters: Orient the filter so thet the capacitor faces the test points.
Pi filters: Electrically bridge the two tive terminals.

T fitvers: Electrically bricdge the two Live terminals. (This will reduce, but not eliminate, the
effect.)

4.6.5 ]Jneertion lops (ot +25°C) (see 3,11). Filters shall be tested in accordence with WIL-STD-220 er to
an approved squivalent at load and st no-loed es specified (see 3.1). With only the 10 dB peds, sdapters
snd fixture in the circuit, 0 dB refersnce shalt have no more than 1 &8 error and the messursments shell be
sccurate to within t3 dB over the specified frequency to 1 Giz.

4.6.5. ]nmmertion losg (st tesperstyure). This test mey be conducted in conjunction with the capecitance
msasurement (temperature and voltape) provided the insertion loss is read before the dc bias is applied at
oach temperaturs. Filters shalt be tested as foliows:

a. The filters shall be tocated with an appropriste edaptor in & tempersture chamber.

b. Lead and no-load messuremsents shell be made at -55°C, +25°C, and +125°C. Nessursments shall be teken
at a sufficient mmber of frequencies to plet a curve of insertion less versus frequency over the
epacified frequency renge for each temperaturs. Alternatively, photographs of the display of a
spectrnim smalyzer or chart recordings say be used.

4.6.6 Yolgeos oreo Cees 3.12).

4.6.6.1 Yoltase drop for ac filters. The voltage drop is the difference between the input voltage to the
filter and the ocutput voltage of the filter when the filter is carrying rated current st rated voltage, with
a resistive (oad at maximm rated frequency (see 3.1). The method of voltage messurement is shown on figure
2. MNepsursments shall be mede by weing equipment which will enable voltage differences of less than 0.1
vott to be reed.
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~__(FILTER
T SECTION

RATED

AC SUPPLY

1

-

Vi - Vo= VOLTAGE DROP

FIGURE 2. AC filters; messurement of voltsge drop.

M
M
A FILTER
SECTION
VARIABLE
DC SUPPLY

{

V = YOLTAGE DROP

FIGURE 3. DC fiilters: messur t of series- t vol rated

%.6.6.2 Voltese droo for dc filters. The wvoltape drop shall be determined in sccordence with figure 3.
Measurements shall be mede by using a dc reading meter with the fitter cerrying rated current. At the
menufscturer’s option, dc resistance cen be measured as specified in 4.6.7. The equivalent dc voltege drop
con then be calculated.

4.6.7 DC resistance (see 3.13). Filters shall be tested in accordence with method 303 of MIL-STD-202.
Test is optionsl when a dc voltage drop test §s performed,

4.6.8 Radiograghic inspection (see 3.14). Filters shall be tested in sccordence with method 209 of
N1L-STD-202. The following details and exceptions shall apply:

a. Radiographic quality: The radicgraph shall render a clear sharp image of the penetramester.

b. Imege guality indicator: A radiogreph of the psnetrameter shall be included on each radiograph film.
The penetrameter may be mede from » sample filter of the same type as the filter being radiographed,
with sn AWG muber 48 tungsten wire mounted ecross the filter beocy.

c. Positiona of specimen: Two views normsl to the masjor axis of the pert shall be taken. One view
shall be $0 degrees from the other. .

d. Evalustion of imeges: Special kinds of viewing equipment; magnifying plass of 10X magnificetion or a
X optical comperstor.

e. Exsmination: The filter inspection shall inciude, but not be Limited to,inspection fer taulty lesd

connections, mical iprments of internsl perts, solder defects, snd physicel demage of electricsl
elements. Typical filter construction of a circuit filter is shown on figure 4.
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(1) Extraneous meterial.

(8} Solder which is firmly sttached to the center conductor or case with 8 wetting angle > 45°¢
is cause for rejection (see figure 7). Unattached solder beils and particles sre
unacceptsble shen:

1. Not firmly imbedded in potting material.
2. The clesrance between Line and ground potential is Less than .00 inch (0.25 sm).

(b) There shall be no solder splash on the winding or the capscitor. For defect exasple, see
figure 5d.

(c) Total lack of solder on one side of a capacitor in each of two views, or total lack of
tolder on two sides of » cepacitor in one view, is csuse for rejection.

(d) There shall be no metattic objects bridging the coil to the cepaecitor, nor contact between
cofl and capacitor. For defect exemple, see figures 6s and 6b.

(a) There shatt be no solder bridge or metallic objects between the capacitor and the ferrite
bead.

(2) Internsl demege: There shall be no nicks, goupes, cracks, or other impsrfections in the wire,
core, cepacitor, or other internsl elements, For defect exasple, see figures éd, 6e, and 6f.

(3) Aligrment of capecitors: The capacitor element shall be properly seated within its defined
locastion and shall not be tilted or wisalipned more than 10 degrees with respect to the cese
centeriine, For defect example, see figure 6g.

(4) Bords: There shall be no evidence of improper bonding (defective weids) on interns! {eed

connections.
4.6.9 Seal (hermeticaplly seeled filters only) (see 3.13). Filters shall be tested in accordsnce with

method 112 of MIL-STD-202. The following details shall apply:
a. Closs 8 filters: Filters shall be tested in accordence with test condition A or D.

b. Cless § filters: Filters shall be tested in sccordence with test condition C, procedure [1la.
Foliowing this test, filters shall be tested in accordence with test condition A or D.

4.6.10 Voltage pnd tewperatyre (imits of capecitence (see 3.16). This test sy be pertormed in
conjunction with the insertion-loss (st temperature) test, see 4.6.5.1. The test conditions and cepecitance
sessurements shall be in accordance with 4.6.4, except that the chamber temperature shall be accurate to
22°C. After an initial cepacitance messurament at +25°C, » dc voltage equivelsnt to the reted dc voltage or
1.4 times the rated rma voltape shell be applied to the filters as the capacitance is messured. (Wote: The
dc voltage shail not exceed 500 V dc and the terminals shall be positive with respect to the cese). The
capacitence shall then be messured at -55°C, -30°C, +25°C, +85°C, and +125°C. (Note: The filters shal! be
stabilized for a minimm of 30 mirutes st sech tempersture before o measurement is taken.)

4.6.11 lempersture rise (see 3.17). Filters shell be suspended by their terminals and energized uwith
rated current st maximm reted frequency {see 3.1) in still air. Leed wires shall be of copper, 6§ inches
long (152.4 sm), and of the size specified in table X, After thermal stability has been resched and while
the fltter is still energized, the maximm hotapot on the filter cese shall be determined by the use of
thermocouples. Lesd wires specified in sccordance with teble X, shall be the smatler of the wire specified
in accordence with table X or the sctusl tesd wire size of the filter terminel.
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TABLE X. 1.3} wire gizes.
Rated current Vire size
of filter
Anperes MG
Up to 3 24
3+ 105 22
S+ to N 20
11+ to 16 18
16+ to 22 16
22+ to 32 %
4.6.12 parometric pressure (reduced) {see 3,18). Filters shall be testad in accordence with method 105 of

MIL-5TD-202. The following details shall apply:
a. Method of mounting: Securely fastened by normel mounting meens.
b. Test-condition tetter E (150,000 feet).

¢. Test during subjection to recuced pressure: Dielectric withstanding voltage ac specified, except
that the test voltage thall be 125 percent of the rated voltege.

4.6.13 insulstion resistence (terminsl to ground) (see 3,19).
4.6.13.1 Jrsulation resistence (+25C°). Fiiters shall be tested in accordance with method 302 of

MIL-STD-202. The following detsils and exceptions shall spply:
s. Ambient temperature: +25°C ¢3°C.

b. Test potentisl: Rated dc voltape, applied for 2 wirutes saximm.
Chorging current: 50 mA maximse.

¢. Relative mmidity: 20 to 50 percent.
d. Points of measursment: Between efther terminal end ground (cese).

e. At the ssnufacturer’s option, measuremsnts at +25°C can be made of the dc lesksge current st the
specified test voltage. The equivatent insuiation resistance can then be calculated.
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TTACHED SOLDER >45° b. COIL IN CONTACT WITH
@ ATTACHE 7 — CAPACITOR OR CASE

L. CRUMPLED LEAD

b h. NICKED OR

@ GOUGED LEAD

2 >

. o SOLDER BRIDGE-COIL TO CASE

¢ BENT LEAD

>10° CAPACITOR
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FIGURE 6. Iypicel % filter constryction and gxamples of m.gcgtgble $ilter workmanship.
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REJECTABLE
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ACCEPTABLE / \\
/ N

LEAD WIRE
OR CASE

FIGURE 7. petting angle of atteched solder.

/

4.6,13.2 Ingulstion resistence (+125°C). Fitters shall be tested in accordance with method 302 of
MIL-STD-202. The following details and exceptions shail apply:

a. Test temperature: +125°C £3°C.
b. Filters shall have been stabitized for 1 hour minimm at +125°C with rated voltage applied.

c. Insulstion resistence distribution (cless § high frequency bolt style and solder-in style filtters
only): Following the voltape conditioning test specified in the group A inspection and ssesurement
of insulation resistance at +125°C as specified In 4.6,13.20 and 4.6.13.2b, s mean and standerd
deviation shall be catculeted for the Lot besed on the first 50 pieces that meet the ninimm
insulstion resistance requirement. All remsining parts in the Lot that have en insmtation
resistance value lasa than 3 sigms below the mesn shalt not be delivered. These units mey, at the
option of the manufacturer, be used for group B tests. (Note: Only parts failing the sinimm
insulation resistance requiremsnt shall be counted ss part of the percent defective allowed.)

d. TYest potential: Reted dc wvoltage.
Charging current: 50 mA maximm.

e. At the manufacturer’s option, measurements st +125°C can be made Of the dc leakage current at the
specified test voltage. The equivalent insulstion resistance cen then be calculated.

4.6.14 Current overiosd (gee 3.20). Filters shall be suspsnded by their conductors in free air. A
current equal to 140 percent of rated current at maximm rated frequency shall then be applied fer 15
mirwtes minimum. After the filter has returned to room tespersturs, the insulation resistence (at +25 C)
and voltage drop shall be measured ss specified in 4.6.13.1 and 4.6.6, respectively. filters shall be
visustly inspscted for evidence of physical demege.

4.6.15 Resigtonce to solvents (seg 3,213. Filters shatl be tested in sccordence with methed 215 of
NIL-8TD-202. The following details shall-spply:

a. The marked portion of the filter body shall be brushed.
b. Filters shail be visusily inspected for evidence of mechanical damsge and legibitity of merking.

4.6.96 Yibration (high frequency) (see 3.22). Filters shall be tested in accordence with method 204 of
MIL-$TD-202. The following details and exceptiorw shatl apply:

a. Mounting of gpecimens: Filters shetll be rigidly mounted by the body.

b. Electricesl load: DC reted voltasge and current shall be applied continuously during vibration.
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c. Test condition E (S0 g’s) except the frequency renge shall be 20 to 3,000 Mz.
d. Test during vibration to determine intermittent open ar short circuiting.
e. Exemination after test: Filters shall be inspected for evidence of physical damage.

4.6.17 gandom vibration (see 3.28). Filters shall be tested in accordsnce with method 214 of HiL-$TD-202.
The following details and exceptions shall spply:

8. Mounting of specimens: Filters shall be rigidiy mounted by the body.
b. Electrical load: DC reted voltage and current shell be spplied continuously during vibration.

c. Test condition: (1-C for class B; 1-F for class S.) The test shall be conducted for 1 1/2 hours in
each of three mutusily perpendicular directions.

d. During vibration filters shall be monitored to determine intermittent open and short-circuiting.
Detecting equipment shail be sufficiently sensitive to detect any interruption of 0.5 ms or preater
duration,

e. Exsmination after test: Filters shall be inspacted for evidence of physicsl damage.

f. messursments after test: Filters shall be subjected to the insertion-loss test (see 4.6.5).

4.6.18 Ih L shock immersi hermetically sealed f

4.6.18.1 Yherms| shock. filters shall be tested in accordance with method 107 of MIL-STD-202. The
following details snd exceptions shall apply:

8. Test condition.
(1) Class B: Test condition A, sxcept step 3 tempersture shatl be +125°C +3°C,-0°C.
(2) Class $: Test condition A-1, except step 3 temperature shall be +125°C «3°C, -0°C.
b. teesurements before snd after cycling: Not applicable.

4.6.18.2 )Jmmersion. Following thermsl shock, filters shall be tested in accordance with method 104 of
MIL-STD-202. The following details shall spply:

». Test condition A,

b. Heasurements after fins! cycle: Dielectric withstending voltage with 90 percent of the voltage
specified in 4.6.3 applied for 5 11 seconds, jmsulation resistence (st +25°C), and insertion Loss es
cq'cifhd n 4.6.1% and 4.6.5, respectively.

¢. Visusl inspection: After the test, filters shall be visusily inspected for corrosion snd
obliteration of marking.

4.6.19 Resistance to soldering heet (poe 3.25). Filters shall be tested in accordsnce with method 210 of
NIL-5TD-202, the following details shall apply:

5. Depth of immersion in the molten solder shall be to a point 0.0625 30.031 inch (1.59 £0.79 wm) from
the case.

b. Test condition (etter B.
c. Cooling time prior to tinal exmminstions and messurements: 15 minutes minimm. lnsertion loss

(25°C) and insulation resistence (25°C) shall be messured in accordsnce with 4.6.5 snd 4.6.13
respectively, 1 hour (minimm) sfter ismersion.
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4.6.20 Balt sproy (corropion) {(gee 3,26). Filters shall be tested in sccordence with method 101 of
MIL-5TD-202., The following details and exceptions shall apply:

a. Test condition A (96 hours).

b. Visusl inspection: After completion of the test, filters shall be visuslly inspected for corrosion
and obliteration of merking.

¢.6.21 Dentryctive physical pnplysis (see 3.27). Filters shall be inspected in accordence with appendix C
of this specification,
4.6.22 $hock (specitied pulse) (see 3.28). Filters shall be tested in accordance with method 213 of

MIL-STD-202. The following details and exceptions shall apply:

a. Mounting: Securely festersd by norms! mounting meens; shan applicabls, lsads and conmecting wires
sust be supported to prevent demege to the filter.

b. Test condition.
1) Cimes b filters: Test condition | (100 g’s).
(2) Class S filters: Test condition F (1,500 g’s).

c. Etlectrical losd during shock: During the test, a potential of 100 psrcent of dc rated voltape shall
be applied between the terminals and case.

d. MNeasurements during test: Monitor for intermittent open- or short-circuiting.
e. Nessursments sfter the test: Filters shall be subjected to the insertion-loss test (see 4.6.5).

4.6.23 lerminal gtrength (awe 3,20). Filters shail be tested in accordance with method 211 of
NIL-STD-202. The foliowing detsils and exceptions shall apply:

a. Test condition A (pull test).

b. Applied force: 5 pounds.

c. Llmepectien after test: Filters shall be visually inspected for evidence of Loosening or rupturing
of the terminels.

4.6.24 Woisture resistence (hermetically segled filters only) (see J,30). Filters shail be tested in
accordance with method 107 of WIL-STD-202, test condition A (except at step 3 tsmpersture shall be +125°C
+3°C, -0°C) and no measurements shall be made before and after cycling. Filters shall then be tested in
sccordance with method 106 of NIL-6TD-202. The following details and exceptions shall spply:

8. HMounting: Securely fastened by normel mounting meens.

b. initisl msssurements: Not applicable.

c. Polarization voltape: During steps 1 to 6, inciusive, & de potantisl of 100 volits or reted voltape,
whichever is less shall be applied betwesn the terminsis and cese. The potentisl applied to the
terminals shel!l be positive with respect te the ease.

d. Final measurements: Following the 24-hour conditioning periad, dielectric withstanding voitege with
90 percent of the voltage specified in 4.6.5 applied for 5 21 ssconds, insulation resietance (at
+25°C), and insertion Loss shall be messured as specified in 4.6.13 and 4.6.5, respectively.

e. Visusl inspsction: After the test, filters shatl be visually inspected for corrosion and
obliteration of marking.
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4£,6.25 Soiderpbility (see 3.31).

4.6.25.1 goldergbility of terminsls. Fitters shall be tested in accordance with method 208 of
MIL-STD-202. The toliowing details and exceptions shsil spply:

a. Number of terminations to be tested: 2.
b. Special preparation of terminations: None.

4.6.25.2 Soldersbility of mounti i on icable). Filters sha{l be tested os follows:
(Nots: The terminal solderability test (see 4.6.25.1) should be done with the filters airesdy soldered to
the test coupon; however, if the size of the solder pot or varistions in the terminal preclude this
sequence, the terminel soldersbility say be done first).

a. Filters shell be soldered to the test coupon shown on figure 8. The filters shall be soldered with
an iron st +253°C 27°C using SNG2WRMAPY solder per 00-$-571. The test coupon shall be prehesated to
+100°C 17°C. Weat should be applied to the coupon first in the immediate vicinity of the filter,
The tip of the iron should then be moved so that it comes in contact with the edge of the filter for
no more than 5 seconds or until a smooth solder fil(let has been established sround the fiiter. This
sequence will be repeated with sach filter,

a” DIA
f= “c* =} 1" =14 PLACES) [ (5 PLACES)

s

e -

FIGURE 8, 24 i .

n ——w

ja——— 0

b. Test coupon: Shall be in accordsnce with figure 8 and as follews:

£1) Material: Brass per ASTM 8 16, copper atloy UNS No. C36000, 1/2 hard or, brass per ASTA B 36,
copper alloy UNS No.C26000, 1/2 herd; 0.014 ¢ 0.002 inch (0.36 + 0.05 sm) thick.

(2) Finish: Copper plate in sccordence with MiL-C-14550, class & and tin plate in sccordance with
MIL-7-10727, type 1, 0.0002 inch (0.0051 mm) thick.

(3) Disensiorns: 1n sccordance with figure 8 and es follows:
wg® = recommended mounting hole dismeter ss specified (see 3.1).
wp* = 2 times the meximm filter body dismeter.

we u Mp® or 0.50 Inch (12.70 msm), whichever is grester.

32

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T10:25Z

Check the source to verify that this is the current vérsion before use.



MiL-F-288618

¢. Measursments after test: Ilrsuletion resistance (+25°C) and capscitance shatl be measured s
specified in 4.6.13.1 and 4.6.4 whiie the filters sre on the test coupon.

4.6,26 Life (nee 3.32). Filters shatll be tested in sccordence with method 108 of MIL-STD-202. The
foliowing details and exceptions shall apply:

a. The filters shall be separated from each other by a distance of not Less than 1 inch (25.4 wm) during
mossuraments.

b. Test temperature and tolersnce: +125°C 23°C.

c. Mounting: Filters shall be mounted in a through-hole and torqued in place on a rigid plate to the
specified velue (see 3.1).

d. Test condition letter D (1,000 hours).
¢, Filters shall be energized with rated current at meximum rated frequency.

f. bDuring the test, radiant shields may be placed betwsen units so that overheating of one unft will not
sffect » nearby unit.

g. Test voltage: For filters with ac and dc ratings or ac ratings only, the test voltage shatl be 1.2
times rated ac voitage. Filters with only doc retings shail be tested ot 2.0 times the rated dc
voltage.

h. After the Life test, dietectric withstanding voltage with 90 percent of the specifiod voltage applisd
for 5 21 seconds, insulation resistance (+25°C and +125°C), and insertion loss shell be messured as
specified in 4.6.3, 4.6.13, and 4.6.5, respectively.

4.6.27 Flashpoint of impregrent or potting compound (see 3.33). Unless certification is furnished, the
flashpoint of the impregnant or potting compound shall be measured as specified in ASTH D92.

4.6.28 Dislectric voltsge brogkdown (see 3.6,7). Each capscitor element in the sample shall be placed in
an oit (or suitable dielectric tiuid) bath and connected in series with sn instrument to measurs current. A
dc voltape shall be gracuslly spplied st no greater than 50 volts per second until failure occurs. Mo

failure shall occur ot an applied voltage of Less then 6 times rated voltepe or 1200 V dc (whichever fs
less). A failure is defined as a steady state current sbove one milliampers.

4.6.29 r i icsl snalysi 6,7). Capecitors shall be prepared and inspected
to the requirsments of RS-469.

4.6.30 Qutgassing (apoliceble to nomhermetically sealed clegs § filters only) (see 3.5,2 and 6.7).
Materials used in the finished filter shall be tested in accordance with ASTN ES95. Samples to be tested
shall have been processed in the same sermer es that used in preduction of ths qualification let. Date
Listed in NASA Reference Publication 1124 revised mey be waed in lieu of the sctusl test deta for applicable
ssterials. )

S. PACKARING

5.1 Preservation. Pressrvation shall be level A or C, as specified (see 6.1).

S.1.1 Level A.

$.1.1.1 Cleening. Filters snd capecitors shall be clesned in sccerdance with MIL-P-116, precess C-1.
$.1.1.2 Drying. Filters and capecitors shall be dried in accordance with RIL-P-116.

5.1.1.3 Preservative application. Contact preservatives shasll not be used.

5.1.1.6 uUnit packs. Etach fitter and capacitor shall be individuslly unit packed in accordance with the

methods of NIL-P-116 specified herein insuring complisnce nith the appticadle requirements of that
specification.
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$.1.1.4.1 terwetics! 14 . These items shall be preserved in accordance with
method 11! of MIL-P-116.

5.1.1.4.2 Nonh Led $it and . These items shall be preserved in accordence
with submethod 1A-8 of MIL-P-116,

S.1.1.5 ]ntermediate packs. filters snd capscitors, packmped os specified in 5.1.1.4, shall be placed in
intermediate contsiners conforming to PPP-8-566 or PPP-B-676. Intermediate contsiners shall be uniform in
size, shape, ond quentities, shall be of minimum tare and cube and shall contain multiples of five unit
packs, not to exceed 100 unit pecks. No intsrmediste packs ere required swhen the tota! guantity shipped to
a single destination is less than 100 unit pecks.

5.1.2 Level C. The level C preservation for filters and capscitors shall conform to the MIL-STD-2073-1
requirements for this level.

5.2 Packing. Packing shall be ievel A, 8, or C, as specified (see 6.1).

5.2.1 Ltevel A. The packeged filters and capscitors shall be pscked in fiberboard containers conforming
to PPP-8-636, class weather resistent, style optional, specisl requirements. The requirements for box
closure waterproofing and reinforcing shall be in sccordence with method V of the PPP-B-A36 appendix.

$.2.2 Level B. The peckaped filters and capacitors shatil be pecked in fiberboard containers conforming
to PPP-B-636, class demestic, style optionel, specisl requirements. Closures shell be in accordance with
the appendix thereto.

5.2.3 Level C. The Level C pecking for filters and capacitors shall conform to the MIL-STD-2073-1%
requirements for this level.

5.3 marking. In addition to sny specisl or other identification merking required by the contract (see
6.1), each unit, intermediaste snd exterior contsiner shall be marked in accordance with MIL-STD-129.

5.4 Generst.

5.4.1 Exterior gcontsimers. Exterior containers (see 5.2.1, 5.2.2, end 5.2.3) shall be of » minimm tare
and cube comistent with the protection required and shall contain equei quentities of fdentical stock
rumbered 1tems to the greatest extent practicable.

5.4.2 Packpging jnspection. The inspection of these packeging requirsments shatl be in accordance with
4.5.8.

5.4.3 Arwy acquisitiong.

5.4.3.1 Lovel A wnit end intermediate packs. Submethod 1C-1 of MIL-P-116 shall be used in Lieu of method
111, All unit snd intermediste contsiners shall be either weather (or sater) resistant or overwrapped with
wsterproof barrier ssterials (see 5.9.1.4.1 and 5.1.1.9).

$.4.3.2 Level A gnd level § pecking. For level A pecking the fiberboard containers shall not be banded
but shall be placed in o close fitting box conforming ta PPP-B-601, oversess type; PPP-8-621, cless 2, style
4 or PPP-B-585, class 3, atyle 2 or 3. Closure and strapping shell be in sccordence with applicable
container specification except that metal strapping shatll conform to ASTH D 3953, type I, finish A. ‘hen
the gross weipht exceeds 200 pounds or the container length and width is 48 x 24 inches or more snd the
weight exceeds 300 pounds, 3 x & inch skids (tald flat) shall be spplied in sccordence with the requirements
of the container specification. 1f not described in the container specification, the skids shall be applied
in a menner which will adequmtely support the item ond faci(itate the use of ssterial handling equipment.
for (evel B packing, fiberbosrd boxes shall be westher resistant es specified in level A snd the containers
shall be banded (see 5.2.1 and 5.2.2).

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T10:25Z
Check the source to verify that this is the current version before use.



NiL-F-283518
6. WNOTES

(This section contains informstion of a gpeners! or explanatory meturs that may be helpful, but is not
mandstory.)

6.1 Acquisition reguirements. Acquisition documents must specity the following:
a. Title, nmber, end date of the specificstien.

b. lssue of DODISS to be cited in the solicitetion, and if required, the specific issue of individual
documents referenced (see 2.1 and 2.2),

c. Levels of preservation and packing required (see 5.1 and 5.2).

d. 1f special or other identification merking is required (see 5.3).
e. Number of unit pecks, if other than specified in 5.1.1.4,

f. Cless of fiber (see 5.2.1 and 5.2.2).

9. Whether copies of x-ray films and phatographs of destructive physical snalysis (DPA) samples are
required (class § fitters only).

6.2 oglificetion. With respect to products requiring quelification, swerds will be mede only for
products which are, at the time of swerd of contract, qualified for inclusion in Qualified Products List
(9PL) whether or not such products have actusily been 30 listed by that dete. The attention of the
contractors is called to these requirssents, snd menufacturers are urged to errenge to have the products
that they propose to offer to the Federal Goverrment tested for qualification in order that they mey be
eligibla to be awarded contracts or purchase orders for the products coversd by this specification. The
activity responsible for the Qualified Products List is the Defense Electronics Supply Center (DESC-EQP),
1507 wilmington Pike, Dayton, Ohio 45644-5270.

6.2.1 Copiss of SD-6. Copies of SD-6, "Provisions Governing Guslification®™ mey be obteined upon
spplication to Deferwe Printing Service Detachment Office, Bldg. 4D (Customer Service), 700 Robbirs Avenue,
Philadelphia, PA 19111-5094,

6.3 Solder coating. It is intended that solder costings on terminsls withstend extended storsge witheut
deterioration of soldering qualities or apprecisble incresse in resistance.

6.4 agolication data.

6.6.1 Configurgtion. Sest sttenustion in the stop-bend csn be schieved if an inductor faces a low
impedance and {f a cepacitor feces » high impedence; howsver, since these ars rarely perfectly suited to the
application, it may be necessary to reverse this rule or to sacrifice attenustion in order to sliminate
resonance. In ceses where the ispadance will vary comsidersbly, filters with one or two additions! stages
say be used to emsure adegquete attenustion under all possible conditions. The sttemuation of filters
menufectured with inductors and ceramic capacitors is aftfected by temperature, current, and voltage so these
factors must be corsidered when the filter is designed into the systea.

6.5 Yin-plated finish. Tin plating is prohibited (see 3.6.3.1) since it may result in tin whisker
growth, Tin whigker growth could adversely affect the operation of slectronic equipment systems. For
sdditional informmtion on this metter, refer to ASTM 8545 (Standerd Specification for Electrodeposited
Coating of Tin).

6.6 Inetalistion methods (recommended).

6.6.1 Nounting the filter to the chassis. The device should be trested as heat and mechanically
sensitive. MNeat sink the filter when soldering on leads.

6.6.1.1 Thropgded filtere with filals. 1t is intended that these filters be mounted in a “D* hole using @
washer, 8 nut and » torque wrench. Caution: Do not grip the filter body more than finger tight. If there
is an undercut on the filter thread sdjascent to the mounting surface, the butkhesd msterial must be thicker
then the undercut. The recommended mounting torque is specified in the sppropriate specification sheet,
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6.6.1.2 Yhresded filvers with g hex body or s hex top ses!. [f flats are provided, these filters may be
assembled 85 in 6.6.1.1. These filters may be mounted in a plain hole using » nut, a2 washer, a torgue
wrench, snd & plain wrench. Preferably the pilein wrench should be used to stesdy the filter while the
torgue wrench shouid be used to tighten the mut. 1f the hole in the chassis is thresded the fitter should
be mounted with a torque wrench.

6.6.1.3 solder-in style.

6.6.1.3.1 soider preform method. A fluxed solder preform of Sn 63 solder can be fitted into the
subssserbly. The subsssembly and filter cen then be prehented to +125°C for 5 minutes to reduce thermal
shock of the ceramic material. To comwplete the soldering operation, hest may then be applied to the
subsssembly, in the ismediate vicinity of the filter, with sufficient megnitude to reflow the solder
preform. This may be accomplishad with a controllied tesperature sourcs. Care should be taken to supply the
heat vis the subasaembly, rather than heating the filter directly snd only for the time required to meke »
good soider connection. Cool the sssembly slowly by gredusliy resturning it to room tempsrature.

6.6.1.3.2 Solder peste method. This second method is useful where there is o denger of demage to closely
packed components or very heat sensitive parts. A bissuth solder slloy paste composed of 43 percent tin, 43
percent lesd, and 14 percent bismuth melts st arouxd +152°C and effective soldering can be schieved with it.
This meterial, which is obtainsble as a solder cresm, can be applied by brush, or by hypodermic syrings snd
then heated in a static or tuwnel oven for approximetely a 40-minute period at +160°C to the joint. Cool
the sasembly slowly (see 6.6.1.3.1).

6.6.2 Soidering to the tilter iends (sll styles). All soider connections made to the terminsls of the
filter should be performed with solder that is liguid at temperatures less than +232°C, snd soldering hest
aspplied only long enough to maks a good solder connection. Use a hest sink on tha lead next to the filter
body. Preheating the filters to +125°C for S minutes is recommended when possible to prevent thermml! shock
of the ceramic materials. Do not bend or twist the ieads or terminals of the filters as this will resutt in
cracked sesis or ceramic capecitors.

6.7 Outgessing (option). As an option for inspection to outgassing requirements of 3.5.2, a minimm of
10 grams of each polymeric meterisl in its final processed condition may be submitted to the following NASA
instaliation for outgessing test: Diractor, Materisl and Precesses Laborstory, ENO1, Marshall Spsce Flight
Center, Huntsville, AL 35812. As en sitermative, a minisum of a single device utilizing each materiel mey
be submitted to Marshsll Space Flight Center for outgassing tests in 4.6.30.

6.3 Subiect term (key word) Listing.

et

Feed-through, filter
Ingertion loss

Low pass, filter

RF}
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6.9

Specification sheets srranped by function.

MIL-F-288518

See tables X1, XI1, and XI1].

TABLE X1. Rroadbend types.*
Vol tage Current Circuit Minioum Specification
ratings ratings diagrams capecitance sheet
(volts) (emperes) W)
70 V o REIEN L1, L2, n 7, V.4 NiL-F-28861/4
100 vV dc .25 to 5.0 LY, L2, .45, .90 niL-£-28881/72
150 v oc .1 t05.0 LY, L2, » .25, .50 MIL-F-28861/3
200 V dc/125 V ac .85 to 5.0 Ly, L2, m .15, .30 MIL-F-28861/5
50 Vd, TOVdc,
100 v dc, 150 ¥V dc ] 15 L2, € ] .00% to 1.2 NIL-F-28861/9
200 V dcs/125 V e
400 V dc/230 V ac 0.5 to 15.0 L1, 2, n, .15, .20 MIL-F-28861/16
T, €
300 V dc/125 V oc 0.5 to 15.0 L1, L2, x, .30, .36 NIL-F-28861/717
) P
TABLE XI1, WNigh ¢r bott
Thread Voltage rating (volts) Current Cireuit Hinims Specification
series rating diegrams capacitance sheet(s)
(enperes)
.112-40 100 V de and 200 V ok 1000 pf to
UNC-2A 5 L2, ¢ 045 uF MIL-F-28B61/6
.112-40 50 V dc, 100 V dc, 1000 pF to
UNC-2A ond 200 V dc b] L2, ¢ .050 uF MIL-F-208861/18*
.164-32 SO V dc, 100 V dc snd 1000 pFf to
UNC-2A 200 v de 10 %, ¢ .05 ¥ MIL-F-28861/7
and /B
.216-32 50 vV cde, 100 V dc and 1000 pF to
UNEF-2A 200 V /115 v ac 10 n, ¢ .20 uF MIL-F-28861/9
end 710*
* Nermetically sealed.
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TABLE XII1. fr older-in .
Voltage rating Current Circuit Ninimm Specification
(voits) rating | disgrams capacitance sheet
{emperes)
50 vde, 100 v dc 10 pf to
and 200 V dc H L, € 15,000 pf MiL-F-20861/12
50 vdc, 70 V dc, 15 L, € 0.05 uf to MiL-F-28861/13
100 v dec, 300 Vv dc/ 1.2 F
115 v ac
100 V ¢dc, 200 V dc, 10 L, C 10,000 pf to MiL-F-28861/14
300 Vv dc 100,000 pF
100 V dc, 200 V dc S L, ¢C $,000 pF, MIL-F-28861/15
27,000 pf
§ issue. Marginel notations sre not used in this revision to identify chenges

with respect to the previous issue due to the extensivensss of the changes.
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APPENDIX A

PROCEDURE FOR QUALIFICATION INSPECTION FOR CLASS 8 FILTERS

10. SCOPE

10.1 Scope. This appendix details the procedure for submission of semples, with relsted data, tor
quaiification inspection of cless B filters covered by this specification. The procedure for extending
qualification is stso outlined herein, This sppendix is a mandatory part of the specification. The
information contained herein is intended for complisnce only.

20, APPLICABLE DOCUMENTS

This section is not spplicebie to this appendix.
30, susmissiON

30.1 Sample. A sample consisting of 45 specimens of each filter for which qualification is sought shall
be sutwmitted. Each sampie shall be sccompenied with the following information:

a. Atterumtion curve in sccordence with MIL-8TD-220,

b. Certification as to the fleshpeint of the impregnant or potting compound based on the Cleveland-cup
process (see 4.6.27).

¢. Schamstic diagram of the filter, including nominal values of the components.

30.2 Certification of materisl. When submitting sasples for qualification, the ssnufacturer shall submit
certificstion, in duplicate, thet the meterinls used in the filters are in accordance with the applicsble
specificetion requirements.

30.3 Description of items. The manutscturer shall submit a detailed description of the filters being
submitied for tests, including the type and quentity of imprepnent, meteriel, thickness, and epplied finish
of cese, and detaiis of terminel.

40. EXTENT OF QUALIFICATION

40.1 Extent of guslificption. Extent of quelification shall only be applicable for filters of the same
style. Oualification for one filter may be the basis for quslification of another filter as indicated
below:

s. Voltape rating: Extent of qualification shall be restricted to filters of the same voltage rating.

b. Current rating: OQualification of the lowest current reting and highesst current rating for a given
style will extend qualification for all intermediate current ratings.

¢c. Circuit configuretion: As indicated in table XIV.
d. Capecitence: Capscitance range quslification for s given style snd circuit configuration will be
restricted to values squal to and Less than the capecitence value submitted (for exasple,

qualification of o 5000 pF GV filter will extend qustification to the 1000 pF Guv fitter of the same
style and circuit configuration).
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40.1.1 gquelificst t rnate capy finish
electro-tin fused when origineily quelified to hot-
when ortginally quslified to gold), the foliowing shall be recuired:

S

APPENDIX A
TABLE XIV. Lif r
Sualification of Witl quatity
circuit configuration circuit configurstion
c
LY L1, 2, ¢
L2 L2, 11, ¢
4 L1, L2, €
T T, LY, L2

[}
—

)

fon to site

A swmple of twenty fitters (of the desired case finish
This sample shal( then be d

quatification inspection.

111 and group IV tests with one faflure o
saple, from any specification sheet of a type os speci

As a requisite for extension of quelificstion, the product §
facilities, processes, and materials as the product originally sutmitted for

desired finish) to sll other specification sheets of that type.

TABLE XV, Exten Lification for .
High frequency Sroadband types
bolt types

HiL-F-28881/6 WiL-F-28361/1
MIL-F-28861/7 NiL-F-20881/2
MIL-F-28861/8 NIL-F-28861/3
N1L-F-20861/9 MIL-F-28861/4
ML -F-288561/10 ML -F-28061/5
NIL-F-28861/18 N1L-F-28861/16

NIL-F-28861/17

40

rwolved mamt be menufsctured using the same
qualificstion.

7o gain spproval of an optional 1 cese finish (e.g.,
solder dipped) or an slternate case finish (e.9., silver,

) shall be submitted to the group ! tests of

jvided and 10 filters each sutmitted to the group
Liowsd on the combined group Il and group 1V tests.
fied in teble XI1 will extend approval (for the
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APPENDIX B

GUIDELINES FOR TNE IMPLEMENTATION OF CERTIFICATION OF CLASS S FILTERS

10. SCOPE

10.1 $cgpe. This appendix provides guidelines to the certification team for the implementation of class
S certification of menufecturing facilitiss. Thess guidelines will establish a uniform spproach by the
certification teem in the assessment of the merwfecturer’s capsbility to comsistently produce cless §
filters by providing instructions for sssuring process control, spplicable test methods, and records. A
checklist is included for the use of the certification team (see table XV1). This appendix is s mendatory
part of the specificstion. The informstion contained herein is Intended for complisnce only.

20. APPLICABLE DOCUMENTS

This section is not spplicable to this appendix.
30. INSTRUCTIONS

30.1 faseline documentation. At the time of the initial survey, a beseline shall be established. It is
not intendsd that the menufscturer divulge proprietary informetion. Each wenufecturer shell provide a
detaited process flow chart which shall include as s minimm the following:

a. All major process steps snd inspection points by descriptive title, document mumber, and revision.

b. The identification of all critical memufecturing snd inspection steps as detersined by the
menufacturer in conjunction with the sudit tesm ot the time of beseline approval.

30.2 Changes to beseline documentstion.

0. Minor changes. Any subsequent depsrture from the appreved flow chart (i.e., additions or deletions),
or changes to the revision status of those processes or inspections deemed critical are allowed
provided they do not violate the chenges prohibited by section 8 (major changes). Thess minor
changes shell be described in general terms to the audit team during subsequent sudits. This action
shall result in an update of the beseline document.

b. Major changes. No changas (i.s., substitutions) shall be silowed in the following areas without
prior review and spproval of the qualifying sctivity. 1n these srees, partisl or totsl
requalification mey be required as determined by the quelifying sctivity,

(1) Filter cherscteristics.

(2) Capecitor and installation.

(3) Inductor design and installation.

(&) VWire.

(5) Solder/solder preforms.

(6) Cese desipn.

(7) Potting/impregnants snd installation.
(8) End sesls.

(9) Manufacturing methods and inspections.

(10) Outgessing requirement (when applicable).
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30.3 Audits. An initiel sudit snd subsequent periodic audits (ewery 2 ysars minimm) shall be performed
by the qualitying activity. The sudit shall include, but not be limited to all of the items on the
checklist plus NIL-STD-790 requirements. The result of any sdditional items that are sssessed shall be
added to the checklist for record purposes.

». The audit team shall review the product assursnce progrem plan snd the manufacturing flow chart for
adequacy ahd completensss prior to the swdit of the msnufacturing faci{ities and shoutd be used ss @
besel ine/refarence during the course of the audit.

b. The sudit teem shall verify that all messuring and test squipment is functioning end calibrated.
They shall also verify that test measuring procedures and equipment are sufficiently accurate for the
required test.

c. for recertification, the sudit tesm shall check 12 months of racords for the item being recertified.
In sddition, the (ocation of the equipment snd the adequacy of the opersting procedure shall be
checked and, whenever practicsl, operations utilizing the equipment snd procedurss witnessed.

TABLE Xvi. reificpti k

Check item V/ Inspection | Satisfectory
action

a. Flow chert.

(1) Critical processes identified with revision.

(2) Criticel inspection fdentified with revision.

{3) Nonproprietary documents furnished.

(L) Screers/inspection points identified.

b. Saseline shall describe as s einimm the foliowing
vhich shatl inclusle pert mambers.

(1) Filter part mumber/characteristics.

(2) Capacitor.

(3) Inducter.

(4) Solder/solder preforms.

(5) End seals.

(6) Wire type/size.

(7) Ppotting/encapsulent meteriet.

(8) Cose.

(9) Outgassing (when applicable).

(10) DPA of cersmic discoidal cepacitor, per
R$469, and shall meet the minimm
dielectric thickness requirsment.

c. Lot control plan.

d. Tracesbi{ ity plan.

e. Training plan for personnel.

{. Wondestructive testing.

9. Destructive testing.

h. verification of NIL-STD-790 requirements.
i. Equipment calibration.

)- Record maintainability.

k. Reporting plan.

Y/ The sudit tesm shall ensure that adequete documentation, trained personnel,
equipment, snd visual aids are in evidence to perform the certification checklist
procedure.

&2
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APPENDIX C
GUIDELINES FOR DESTRUCTIVE PHYSICAL ANALYSIS (DPA) OF CLASS S FILTVERS
10. SCOPE

10.1 §cops. This appendix provides s means of characterizing the internsl structural features of filters
using ceramic capacitors. The method to be used for croas sectioning and inspection are described.
Apptications of these methods wilt ensure uniform preparation and snatysis. This appendix is » mandatory
part of the specification. The informstfon contained herein is intended for complisnce only.

20. APPLICABLE DOCUMENTS
This section is not epplicable to this appendix.
30. PROCEDURE

30.1 Speple selection. A sampie or samples shall be rendomly selected from those units that have not
failed any previous tests.

30.2 X-ray review. Prior to sample preparation, review x-rey negatives for internet component lecstion
and snomslies that cen be highlighted during cross sectioning.

30.3 Sample preperation.

30.3.1 Cleening prior to mounting. Each DPA sample shall be clesned prior to mounting. Each filter
shall be swabbed with a cotton swab saturated with isopropyl stcohol. The filters shall then be allowed to

air dry for 3 minutes prior to mounting.

30.3.2 moynting. The fitters shatl be mounted such that they will be ground from the outside dismeter
toward the inside diameter resuiting in o cross-sectioned plans peratlel to the longitudinal axis.

30.3.3 Specimen prinding. Once the mounted fiiters have fully cured, they shall be ground and polished
doun to 8 depth which exposes the center of the terwminale, (ususlly the filter center). This will be the
final section plane. The filter, howsever, should be continuously inspected during grinding to chserve any
possible anomalies befors reaching the finsl section plane. Specimen grinding shall conform to the
procedures detailed in RS-469 with the following exceptions:

a. 180-grit paper mey be used to rough grind down through the filters outer case.

b. It is very important that once the irmer diameter of the case is pierced the filter cross-section
shall be inspected for voids, cevities, end possibie unsupported elements. 1f any of these occur at
this grinding stage or sny time thereafter, the voids shall be filled with mounting materisl end
sllowsd to properily cure before continuing. Cavity filling shell be sccomplished by injection or
preferably by vacuum back filling techniques. Care shall be taken so as to prevent stress crecking
of the capecitor by using fine grit paper that is wetted during grinding.

c. The mounts shall be checked periodically during grinding to ensure no sir pockets or unaupported
elaments have appesrsd.

d. The sasples mey bDe sectioned using » grinding method as described in RS$-469. This is only
permissible after the internel cevities of the filter have been beck-filled with the mounting
compound.

30.3.4 Specimen polishing. Specimen polishing shall conform to the procedures detailed in R$-469.

30.4 Yisusl inspection. All expossd surfeces of the filter shall be inspected for the following
characteristics at s minimum megnification of 30 power. The Lot is suapect if the DPA samples contain
filters which exhibit the following anome!ies:

a. Cracked ceramic: Cracks in the cersmic dielectric of the capacitor that sncompasses two or more
sdjecent layers, or cracks which extend scross plates to the outer surface.

a3
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APPENDIX C
Solder: Solder and center conductor connection between periphery of capscitor and cese, ioose
retainer rings due to tmproper solder reflow, insufficient solder in feed-through terminals or
capacitor eyelet that permits loose feed-through wire.
Alignment: Grester than 10 degress misaliprment of the capscitive elament.

Cracked inductor cere/inductor winding not protected from shorting to cese.

Missing insulators.

. The sum total of all mejor dimensions of Loose metallic perticles (solder balis) in s single isolated

compartment shall not exceed 0.010 inch (0.25 mm).

. Potting: Insufficient potting which sllows sny movement of any internsl element or potting fill less

then the minimm required (see 3.6.7.2).

Gross delaminations in sccordence with R$-469.

(Note: Damege coused by the DPA operations shall not be ceuse for Lot rejection).
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. CONCLUD ING MATERIAL
Custodisns: Preparing sctivity:
Arsy - ER DLA - ES
Navy - EC
Afr Foroe - 85
NASA - NA

Review sctivities:
Army - AR, AT, AV, ME, N

(Project S9GP-0097)
Nevy - AS, CG, MC, OS, SN
Afr Force - 19, »
DLA - ES
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