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Connectors, Electromagnetic Interference (EMI) Filter Contact
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1. This Military Standard is approved for use by all Departments and Agencies
of the Department of Defense.

2. Beneficial comments (recommendations, additions, deletions) and any

pertinent data which may be of use in improving this document should be addressed
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Navy, Washington, DC 20363 by using sel f- addressed Standard1zation Document

Improvement Proposal (DD Form 1426) appearing at the end of this document or by
letter.
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FOREWORD
1. This standard establishes the requirements for an electromagnetic
interference EMI) filter contact connector t(hereinafter referred to as FCC).
Once determined, the requirements should be incorporated into a specification
sheet under the general connector specification covering its mating connector.
2. An EMI FCC shall be a connector containing some filter and ground

contacts terminated with a crimp removable socket contact per MIL-C-39029,
a .025 inch square solderless wrappost per MIL-STD-1130, or a solder termination.
Specific contacts shall be specified on the individual specification sheets.

3. Inless otherwise specified on the individual specification sheet, the
ground contact shall be terminated to a non-removable ground plane within the
FCC body which is connected to the FCC shell.
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1.1 Scope. This standard establishes the requirements for an electromagnetic
interference (EMI) filter contact connector (hereinafter referred to as FCC). Once
determined, the requirements should be incorporated into a specification sheet under

the general connector specification covering its mating connector.

--------- 2 v
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2. REFERENCED DOCUMENTS
2.1 Specifications, standards, and handbooks. Unless otherwise specified, the
following specifications, standards, and handbooks of the issue 1isted in that issue
of the Department of Defense Index of Specifications and Standards (DoDISS) specified
in the solicitation form a part of this specification to the extent specified herein.
SPECIFICATIONS
MILITARY
MIL-M-39029 - Contact, Electrical Connector, General
Specification For
TANDARDS
MILITARY
MIL-STD-202 - Test Methods for Electronic and Electrical
Component Parts
MIL-STD-220 - Method of Insertion Loss Measurement
MIL-STD-704 - Aircraft Electric Power Characteristics
MIL-STD-1130 - Connection, Electrical Solderless Wrappost
MIL-STD-1344 - Test Methods for Electrical Connectors
(Copies of specifications, standards, handbooks, and publications required by
manufacturers in connection with specific acquisition functions should be obtained
from the contracting activity or as directed by the contracting officer.)

2.2 Order of precedence. In the event of conflict between the text of this
standgrd and the references cited herein, the text of this standard shall take
precedence,
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3. DEFINITIONS

A 4 - s . o PR I Y A Abmamamnntdin sntanfanranras [EMTY Filé¢tawr

J.1 Fl1itTer contacti conneLior (riv). Afi g1eCLTrOmMagnetiIc TRLEVIEraniT 1eifay v iaeed
contact connector 18 a connector containing some filter and ground contacts
terminated with a crimp removable socket contact per MIL-C-390??. a .02§ 1pgh
(0.64 mm) square solderless wrappost per MIL-STD-1130, or a soider termination.
Cnarifdr raontarte ehall ha enacifiod on the individual FCC specification sheets.
J’lc\-!l L %) wWVilVvaLw Vo DIVA I} ve EA AT LA -y e v - e r

3.2 Ground contact. Unless otherwise specified in the individual specific tioq
sheet, the ground contact shali be terminated to a nonremovable ground plane within
the FCC body which is connected to the FCC shell.

3
1 1 1w
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4, GENERAL REQUIREMENTS.

4.1 Specification sheets. The individual item requirements shall be as specified herein, in the
general connector specIfication, and in accordance with the applicable specification sheets.
a4, Fil4awm ~rantan A COL ehall anntadm £{l1bam ~rantbande Af nma mama tham dhuaa Fnamianay hande [eaa
131 LTV bvllbu\.b N T uwe Siart LuniLalin priLei Lunvac Ly Ul U [iurT vnait Liindet rrcyuciivy vaiidd \dFTe
tab1e IS Tn any one Tnsert arrangement. One frequency range band is preferred.

4.3 Ground contact. The ground contact shail be terminated to a nonremovabie ground piane within the
FCC that is permanently connected to the connector shell.

4.4 Temperature range. The FCC shall have ap operating temperature range of -55°C to +125°C and a
nonoperating temperature range of -65C to +125°C.

4.5 Intermateability. The FCC shall mate with the applicable connector and shall conform to the
dndarmadanhd 144y Jl—u\n--l Anm snandflad d;m tha Aanamal arannandéanm cnandfinaddan
mvcrHavcauil iy UiHCHS VI )PC\-ll icu 1 vnc g:ncral Lurnncu LU dApTe I lbﬂ\.l\lll'

4.6 Mounting. Mounting dimensions shall be specified in the FCC specification sheet.

4.7 Contact location. The size and location of each filter and ground contact shall be specified in
the FCC specification sheet.

Af Matina connacton Tha PP anand fdacdldow abande aball annadlfy dbo wa .: __________ oeea b

Te U aLinyg LuiniceL Lur. g rovy Specirnicacion steeld dSrali Specity wne matving connec tor uy part numpere.

4.9 Environmental requirements. Unless otherwise specified in the FCC specification sheet, the FCC
shall meet the environmental requirements of the general connector specification.

4.10 Connector finish. The FCC shall have the same conductive finish and meet the same conductive
finish requirements or its mating connector.

4,11 FCC frequency range band. The FCC specification sheets shall specify one and not more than
three frequency bands specified in tabie I for its filter contacts.

TABLE I. Electrical characteristics.

] T i i Minimum attenuation (d8) i
IFreq.l Filter |Capacitance | Cut-off I Z5°C ambient temperature [~ _85°C to *125°C i
Iband |  network |  (pF) [Freq (MHz)|___ {(no load) _ | I
; ; type { _ {lJ ds max’:T‘%§E%T6£$§gg?%&§§T§§g£+r‘Uﬁu; iest frequencies {MHz) i
Win T Hax | - N
"1 T 1007 200 1 30 T 1T T T 3TI0T20 I T T T T7Z 1T 8117 1|
| B | Pl T 3001 o000 | =) P11 1 & ] 10 ] 3£ 1 &b | 1 | 218 ] 301 80 1}
T | Ll T 50011 00T g T T TZTiI0 T 221 361 50 T Tal 201 357145 1
DT Distr. ! IR et b
| | Element |1,500I3 000 | I | 7112120145160 | | | | 11] 14 | 33 | 42 |
! = 1 i 14y JUV| I,UVU | kS I 1€ (AU a4 | dU | JVU | 99 1 ] | &€ § O | &V | € | I 1
'F T Distr, | | i 1T 1 | 1 | P t 10 T 1
! | Element |4,000110,000I 2 f 16 114 |24 | 55 {100 1100 | | 6! 8 | 15{ 35 | 80 |100 |
: G ‘ll P ;4,060“2 s UUUI Jed ; zlm lua 13¢ || oV : 22 1 9> | | €1 w; F4:) : oU Il Y] Il

o>
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4.12 Dissipation factor. The dissipation factor of filter contacts shall be 4
percent.

4.13 Voltage rating. The working voltage rating of the FCC shall be 115 V rms,
60 Hz, and 200 V dc.

4.14 Radio frequency (RF) current rating. Unless otherwise specified on the FCC
specification sheets, the RF Current rating of filter contacts shall be 0. 25 ampere,

4.15 Marking. The outswde surface of the connector shell shall be marked with the
words "FTTter Contacts" in at least two places, shall be of a contrasting color to
the basic shell, and shall be readily visible when servicing the mounted FCC (see
applicable <npr1f1raf1on sheet).

Lad! SpPeL cat

1Y b 2 . -
It De 1n dluraarnie

4.16 Preparation for delivery. Preparation for delivery sha
with the general connector specification
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5. DETAIL REQUIREMENTS

5.1 Quality assurance provisions. The quality assurance provisions for a FCC
shall be In accordance with the requirements of the general connector specification

except as modified or expanded herein.

5.1.1 Qualification and retention of qualification. Qualification and retention
of qualification tests shall include those required by the general connector
specification and the following additional tests:

a. Initial attenuation at ambient temperature (swept frequency) (5.2.6.1).
b. Attenuation with feed-through contact current (5.2.6.2).

c. Attenuation at temperature extremes (5.2.6.3).

d. Capacitance, insulation resistance and dielectric withstanding voltage
after temperature cycling.

e. Capacitance, insulation resistance and dielectric withstanding voltage
after shock.

f. Capacitance, insulation resistance and dielectric withstanding voltage
after humidity.

g. RF current {5.2.7).

h. Voltage spike (see 5.2.8).

i. Resistance to pin bending (5.2.10).

j. Filter 1ife (5.2.11).

k. Final attenuation at ambient temperature (swept frequency) (5.2.6.1}.
5.1.2 Quality conformance inspection. Quality conformance inspection shall

include group A inspection of the general connector specification with the
modifications specified in 5.1.2.1.

5.1.2.1 Modifications. Group A inspection shall {include 100 percent testing of
all filter contacts in the FCC as follows, except as specified in d below.

a. Capacitance at ambient temperature {at 100 MHz).

b. Insulation resistance. 1/
c. Dielectric withstanding voltage. 1/

d. Attenuation measurements shall be performed on 10 percent of filter
contacts of each frequency band of contacts.

5.2 Methods of examination and testing. Test methods shall be in accordance with
the general connector specification except as modified herein.

5.2.1 Dielectric withstanding voltage. The dielectric withstanding voltage, when
tested in accordance with the general connector specification, shall be 500 V dc.
The dielectric withstanding voltage test should be used with caution particularly in
inplant quality conformance testing, as even an overpotential less than the breakdown
voltage may injure the insulation and thereby reduce its safety factor. Therefore,
repeated application of the test voltage on the same specimen is not recommended. In
cases when subsequent application of the test voltage is specified in the test
routine, it is recommended that succeeding tests be made at reduced potential.

5.2.2 Insulation resistance. Insulation resistance between any pair of contacts
and between any contact and shell, when tested as specified in the general connector
specification, shall be 5,000 megohms minimum,

1/ May be tested simultaneously.
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5.2.3 Thermal shock. The requirements of the general connector specification
shall apply except tnat the empé ature extremes shall be -65 C and +125 C.

5.2.4 Altitude-low temperature (where applicable). The low temperature altitude
requirements of the general connector specification shall apply except the voltage
shall be as specified in the FCC specification sheet.

5.2.5 Contact retention. Contact retention shall be performed on all contact

types as speciitied 1n meitnod 2007 of MIL-STD-1344. Details and retention values
shall be specified on the individual specification sheets. Contact terminations
utilizing MIL-C-39029 socket contacts shall be capable of being installed and removed

using the tools specified for those contacts.

5.2.6 Attenuation. When tested as spec1f1ed in 5.2.6.1 at ambient temperature,
5.2.6.2 with feed-through contact current, and 5.2.6.3 at temperature extremes, the
attenuatic" of filter contacts in rnnnnrfnrc ¢hall he not legg than the values shown
in table I or on figure 1.

5.2.6 1 Attenuation at ambient temperature. FCLs shall be measured for
attenuation using a measurement system shown on figure 2 or acceptable substitutes
approved by the qualifying activity. The attenuation of the samp1e shall be compared
to that of a calibrated attenuator in a 50-ohm system. Uniess otherwise specified,

all filter contacts in the FCC shall be tested. For qualification testing, initial
and fina) attenuation shall be measured on a swept frequency basis across the
frequency band {A, B, and so forth). For intermediate test measurements during
qualification, discrete measurements shall be made at 10 MHz or the lowest test
frequency indicated in table I and 100 MHz. For acceptance testing, discrete
measurements shall be made at 100 MHz. Following are the requirements for the

amitinmant uead in +tha ~Acimrat .
Cl‘ulplllc”b Uuoa2cTu [ "N R A=~ AT SV I Y

The signal generator with an output impedance of 50 ohms

)
LU ensure a useiTua

a. Signal generator:
shall be capable of an adeguate, stable output
indication of the detector within 5 percent of the applicable frequency at
the applicable attenuation level.

h ITsolation pads: The isolation pads shall he 50-ohm coaxial attenuators of

6 to 10 decibels (dB) nominal attenuation with a voltage standing wave
ratio (VSWR) of 1.3 or less at the applicable frequency.

c. Calibrated attenuator: The calibrated attenuator shall be a precision
50-ohm coaxial attenu r, either fixed or variable, with an accuracy of
1 ahla

ato i
0.1 dB/lO dB at the app 5 attenuation level '\l‘ freaguency,

adive

viie < nTuda “ve ang qu ~J
d. Test fixture: The test fixture shall provide good electrical contact
between the system ground and the filter body and provide adequate
The fixture may include a S50-ohm resistor in series with the

shielding.

filter contact, provided attenuation level requirements are increased by 6
<D Th ~ L2 udisan abkhat1 oo ss -~ o~ > - - 1 C vyocun - NN MU« R ™ a CNA Atbm

Uo . te rtTAawure snai i nave IC:) Ltian d e Yyonn at .llJU ll!lL wWiuLrlil a JV v

load without a filter inserted.

be 50-ohm coaxial, either manually or

e. Switches: Th 1
2 VSWR of 1.5 or less at the applicable

alactrirallv o
cieCiricas C

frequency.

w
r

S
<

f. Fixture design is to accompany the qualification report with sufficient
information to allow evaluation of test results.

£ A £ A  Addaniia ‘A_ “-#h £a & mAaiiabh Aanband Y. Crrte echall ha 4dnctad e
Jel sVl "\LLC"UGL un ren IC ll'UUs” bUlll.Cl\.L LU FCirLe LRV V. ] Q2H0taQ 1! vo LCO VO WU ad>
specified in 5.2.5.1 excep that the filter contact under test shall carry dc current

specified on figure 1 for the applicable frequency range band for a minimum of 2
minutes before the measurement is made and while the measurement is being made.
Twenty percent of the total compliment but not less than 10 contacts shall bhe
tested. This test shall be performed at ambient temperature with only the test

contact carrying the load current. Attenuation shall be measured at 10 MHz or the
indicated in tahla | and 100 MU

Yawnet +taoct Frannanru
ITUWwWCT O L LTI W Il:\iucll\.) dlildaiavva Lo u 1 vawi < s aifruJ ERYAY) LU A )

5.2.6.3 Attenuation at temperature extremes.
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' TMINIMUM ATTENUATION
60 WITH FEEDTHROUGH CURRENT (25°)
ATTENUATION (dB) vs FREQUENCY
50
3 AMP dc
40 o
/]
P4
30 L
20 4
3 AMP dc
10
FREQUENCY (MHz)
Lol 1 1411l 1
| 10 100 1000 10000
FIGURE 1. Attenuation with feed-through contact current.
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FIGURE 2. Attenuation measurement sysiem.

t"——'———ij ;




Downloaded from http://www.evéryspec.com

MIL-STD-2120
27 August 1984

5.2.6.3.1 High temperature. FCCs shall be tested as specified in 5.2.6.1 except
that the FCC ShalT be exposed to 125°C for 30 minutes prior to testing and at

3 ntdy nanrant anf +ha +tntal camnlimant hu

A Al o

temperature extreme during the test. Twenty percent of the total compliment bu
Jess than 10 contacts shall be tested. The contacts shall not carry load curre
Attenuation shall be measured the lowest test frequency indicated in table I and

100 MHz.

t not
T not
nt.

t

5.2.6.3.2 Low temperature. FCCs shall be tested as specified

,,,,,,

that the temperature extreme shall be -55 C. The same contacts s

5.2.7 RF current. After testing as specified in 5.2.7.2, filter contacts in
connectors shall show no evidence of damage and shall meet the requirements for
attenuation specified in 5.2.6 and shall meet the requirements for insulation
resistance and dielectric withstanding voltage specified in 5.2.2 and 5.2.1.

5.2.7.1 RF ciurrent test {qualification only). A minimu
total compliment but not Tess than five Tilter contacts sha
in FCCs using the current test procedure shown on figure 3.

of 10
11 be t

5.2.7.2 Procedure for performing RF current test.

a. Measure attenuation (see 5.2.6).

b. Vary RF generator frequency until RF ammeter shows peak current (generator
Joading must be chosen to provide peak current at filter resonance and also

YT A +h
not exceed the generator VSWR tolerance). Adjust RF generator output to

specified RF current {see 4.14) and dwell for 5 minutes.

¢c. Repeat step b. from the opposite side of the filter contact.

[ Y
d. Perform attenuation (see 5.2.6), and insulation resistance and dielectric
withstanding voitage as specified in the general connector specification.

5.2.8 Voltage transient. When tested as specified in 5.2.8.1, filter contacts in
connectors shall withstand the voltage transient defined on figure 4 without evidence
of damage and after testing, shall meet the requirements for attenuation specified in

table I, and the requirement for resistance and dielectric withstanding voltage
specified in the FCC specification sheet.

5.2.8.1 Voltage transient test. Twenty percent of the total compliment but not
less than 10 filter contacts in FCCs shall be subjected to the voltage transient
defined in MIL-STD-704 {DC normal operation characteristics). Those contacts
subjected to the voltage transient shall then be tested for attenuation as specified
in 5.2.6, and insulation resistance and dielectric withstanding voltage as specified
in the general connector specification.

.9 Contact resistance. Contact resistance requirements are as specified in
.1 and 5.2.9.7.

9.1 Filter contacts. When tested as specified in 5.2.9.1.1, the contact
ance between mated contacts shali be 15 miiiiohms maximum.

.1 Filter contact test. Mated filter contacts shall be tested in
e with method 3004 of MIL-STD-1344. The test current shalil be as specified

f enardflaatd
C specification sheet.

1

.
L
n

5.2.9.2 Ground contacts. When tested as specifi
n the ground contact and the FCC shel i

e
betwee 1 sh

—
o Aa

n 5.2.9.2 the resistance
.5 miltto maximum.

<
maatrmum

N =4
(7. X 3

o Joe
114
it

-]
or o

1S

5.2,9.2.1 Ground contact test. Ground contacts shall be tested in ac
method 303 of MIL-51D-202. 1Test points shall be the surface of the grou
a point on the connector shell,

wi
t

L ad
o

0
nd

PO
ontacC

30

rdance
c a

5.2.10 Resistance to pin bending. When tested as specified in 5.2.10.1, the pin
contact sh3TT nof break or fracture. After testing, the filter pin contact shall
meet the requirements for attenuation speciffed in 5.2.6, and the requirements for
insulation resistance and dielectric withstanding voltage specified in the FCC

specification sheet.

10
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R 2 ifplindestiolio || FILTER
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RF /N R
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@mzzzmmtmﬂ T \BULKHEAD
FILTER—
CONNECTOR
SHELL “AANS

risris

RESISTANCE BLIWEEN—
SHELL AND BULKHEAD  /

Rsp

FIGURE 3. RF current test procedure.
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5.2.10.1 Resistance to pin bending test {pin contacts only). When specified on
the ind1vwduaT'spec1F1cat1on sheets, two pin contacts in tﬁe FCC shall be bent 90
ucyvces at the FCC interface such that they touch the interface gv“Ou-lﬁ‘lEL. The
contacts shall then be straightened and tested for attenuation in accordance with

5.2.6, and insulation resistance and dielectric withstanding voltage in accordance
with the general connector specification.

5.2.11 Filter 1ife. After testing as specified in 5.2.11.1, filter pin contacts
in connectors shall show no evidence of damage and shall meet the requirements for

:ffnnn:f- nn ecnarifiad in & 2 A and +ha rannirnmnn?‘ an‘ 1ncu1:f(nn wnc{cf:nra and
arvienuacicon specivieg Tn o o.d.0, anGg Tae v cQu irements ° viCh siStancd and

dielectric withstanding voltage specified in the FCC spec1f1cation sheet.

5.2.11.1 Filter 1ife test. Twenty percent of the total compliment but not less
than 5 filter contacts shall carry the dc current specified in 5.2.6.2 (attenuation
with feed-through contact current) for the applicable frequency range band at the
rated voltage specified on the FCC specification sheet for 500 hours. FCCs shall be
tested at a temperature that will provide a hot spot temperature of 125°C, or as

otherwise specified in the app]icab]e connector specification, at the FCC. After the
life test, all filter contacts shall be tested for attenuation in accordance with

E 2 £ 1 and dielectric u\fhcf:nding valtage in accordance

Vel eVUe i, vaAye F QLU ua

with the g

inenlatinn raedictanrn
G TNRSUravilNn 7E3150dnNlT anu Gidiov s

)
eneral connector specification.

3
+ 8

rn 11 [ o T SN S G A o mom [N P P O S | - = amans £lad & L N 195 1 &lna

DQelLlLC ritier LU"LdLL Ldpd(.ll.dn(.e NIlEN LEDSLEU ad> SPELITiITuU 111 Je.LelCed, LIiie
capacitance of the filter contacts shall be as specified in table I.

5.2.12.1 Fiiter contact capacitance test. Contacts shail be tested in accordance

with method 305 of MIL-STD0-202. Test freaquencies and magnitude of the polarization
voltage shall be specified on the specification sheet.

5.2.13 Vibration and shock. Vibration and shock shall be tested as specified in
the general connector specification with the following exception. Monitoring for
discontinuities between mating contacts and between filter contacts and the grounding
system shall be accomplished as follows:

°J

a. Prepare special contacts with gap in ceramic shorted by conductive paint
or similar method. This effectively shorts out the filter capacitors.

b. Assemble these contacts in the connector to be tested.

c. Connect a mating connector to the test connector.

d. Wire a sample set of positions of the mating connector. (The sample size
will be restricted by the monitoring capacity.)

e. Thne return wire shouid connect to the sheil of the test connector.

f. Insert a detector in each wire of mating connector. This detector must be
capable of detecting a 1.0 microsecond interrupt of electrical signal.

g. Mount the test connector with mating connector on the test fixture for
specified test.

h. Pass 100 mA dc through each sample position. Note: Make sure that the
wiring and detector do not interfere with the testing.

i. Perform the vibration and shock tests.

j. #Monitor 100 mA dc current for 1.0 microsecond interrupt during test and

record.
k. At end of tests, visually examine the test connector for physical damage,
€.g., cracks in contacts or inserts, bonding breaks, etc.
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6. NOTES
6.1 Notes. Hot applicable.
Custodians:
Army - CR
Navy - EC

Air Force - 85

Review activities:

Navy - AS, MC, TD

- -o
LLA = Lo

Agent:

DLA-ES
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