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METHOD 3008

SUICLDINC Efrf CT IV fl:[SS OF MUITILOMIACT cOMfI[fl ORS

1. PURPOSE.

This ●ethod measures the shfelding effect lvene%s of ●ultlcontact
colnlccw~fie 1.10 C.Z frea.em.y range utl)fzt.g .ode.sttrred technfq.es.

1.2 kppltcat~om. Th{, ■ethod Involves ■ easuring the leak#9e ●t the connector pt~r
interface of ● mu fticontact connector placed In ● shirlded CIIc losure. ●s shown on
figure Al. The connector under test {s e.posed to electromagnetic fields which ● re
●ade 5tatf Sti Call Y random by a rotat$ng reflective sUrf ace I=ode-ttfrrer). The
leaka9e of the connector is e.press=d es Shteldtng ● ffectiveness ■ .asured (. decibels
(dB). The shielding effective.ess of the connector In decibels is de f$ned as:

s.!. . 10 log -aEF

(’) ~cul

Two sets of .easureacnts tre required; 11) a reference measurement and (?) a shteld
measurement. Both ❑ easu.eme”ts sh.11 be per ft!”ed .itf! the test $tem III the chamber
*.6 ~t the same frcque.cy mtthfn 100 k+lz. The reference .easureaent can bc per forne.i
once at ●ach free. ency and can be uttl$zed for subsequent connector tests P.ov$ded
the ●easurement systen is linear.

2. 0EF1411110Ms.

2.1 U“{ts. The l“ternatlo..l System of Units, .s adopted by the United States
Bureau ~andards is used. Ihi$ system of units (designated “$1- for System
Internatfonale d“ffnites) was de f$med and 9i*em of fictol status ● t the Ilth General
Conference an Meights and fleasures in Ports ● t a 1960 ●eetln9. Afl L-STO-463 gfves a
descrlptloo of the Systes of units used in this standard.

?.? ~. The ●eanin9 of terms contained In this test are fti ●ccnrdsmce with
MtL-STO-463. In ●ddit{on to those terms. tf!e faltowft!g terms are also de ftwd:

2.2.1 Shielded conduft. AnY Conductor O. conductors ●nclosed by 8 solid
conducting ;heath. The conductor or conductors ■ay themselves serve as ● sheath for
other conductors.

2.2.2 Shielded enclosure. R f!ouslng. screen. or other object that fs +ntemded to
substantially reduce t he ●ffect Of electrfc or ma9nettc. fields upon devices or
c{rcuits on one s~~e of the shle)d. E.amples include cases, cabinets. airframes. etc.

2.?.3 Shielding ●ff~ctlvkness. For a 9iven tnctdent field, tbe ratio lusuall Y

●xpressed im decibels) of the power rece$ved by ● load protected by ●n electro-
●agnetic Shteld to that power wh!ch would be recefved by the load In the ●bsence of
the shield.

2.2.4 Test item. A 9eneral term used to refer either ● $hlelded cable •ndlo~
connector.

2.3 Abbreviatloms ●nd symbols.

AU6
CUT
c,
e
o

dB
dOm
EM
:Glaz

Opc 11,

)-If
GHZ

Amerfcim Ufre S4a9e
Caonctar uader test
Centimeters
Gencralfzed di~anifon, ffi ■eters. for dest9n of ■ode-stirrer
Ot stance of connector from chamber wall e~ual to one wavelength ●t ttw
lowst test frequency
Oecibels
Power ■e.sared In dB referrncrti to one ● flllwatt
E)ectr.zmagmetfc
Fvequencj in tgahertz

?F,, q,mc, 1. q qaheptz of lowest operattng fre~uency for which

mode-stirred ch.!aher Is des!gned
Fvequency ❑ovulation
Gigahertz
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edge of the connector forulng the trinsmissio.
ch.nber ~.11 .t a dffts. cc ‘Z- fro. the connector
ftoure B-z)

tf Iohertz
lRe len~th in ce. tlmeters measured along tb? cnntuctlng w<re from wblch
the transm4ss$on Ilne tavcr is constructed (se. figure E-?)
Lcnqth nf ●xtreme d49enSt0n a%soctat*d wfth a test $te=
Clcctr{c41 length of tes L Item
lot. ) length of long ire ●ntenna I.clud$n$ the transaissio. I{ne
tapers attacked to both ends
length of one transmission lfne taoer
Uamlength ●ssociated wtth t 9t%efI te%t frssuency rad{at(ng ii free
sD4ce
net?.,
Ueobhertz
:1. d?. st$rred ohms
I.put power to the ■.de-stir.*d chamber when PCUr 1$ be$ng ■@a Sur*d
Input power to the ■ode-stirred chamber when PRCF Is befng ❑easured
A.eraqe Douer o.e, one mude. sti. rer rotat{on rece{ved by the connector
under test
herage power over one cmde-stfrrer rotatton recetvcd by the ref*W+Ce
antenna
Inside radius of type-ii connector
Rndtofrequencv
Shle1dtn9 cffectl.eness
vc.)ta~e standing ,avt rat%o
O!st*nce. i. cent{ -etrrs, #long tra. s=issio. lfne tape, as ■easured
from the connector end of the taper {see figure B-2)

3. TEST [CL’ IPMINT.

3.1 Ge.eral test ●9ulpment. The following equtpment $hall be used for these
9ea5ure9ents. Cfl arocteristlcs art described *n 3. 1.1 through 3. 1.5 for the Iteml
th. t have Vavtlcular rCQUfr*m*Mt S.

a.
)).
c.
4.
. .
1.

9.
h.

Sfgnsl source

ISOIAUN
~requency counter
Shirlded cable
Dlrectsc.”,1 couple.,
Power meters
!O-ofIm loads
Attenuators

3. 1.1 S*.lnal source. The .ignbl saurce[s) $b.11 be Ef stgnal generator-vower
●nc.llfler comb fnat fan(s) or power oscfllatorls) wlt~ ● power out@ut capabtlfty Of One
watt o+nl-um. 10 ●ssure ■e4sur*ment rmpeatablllty. the slqnal source \hall have 4
residual Ffl stibillty of better than 100 kH? at ●ny test freauency and tbe freauency
shall hr rcsetthlc wtthtn th!s tolcrtsce where USIM9 ● fr*au8nc Y CoiInt@r.

3. 1.? Shielded condutt. A 10 W.1OSS semtrlgld cotxfal Cable shsll be uttllxtd.
Ihfs cc. ndv!t, ttsocisted ●daptors. ●nd resmltlt19 joints shall ha-a b SbfeldfaO
●ff+ct{.encss ●t least 10 68 greater than that reaul red of the connector under test
to ..%u.e thtt the lea~.g. ..asured fn Pbvmgraph d is due to the connector under test
Onl. .

2.1:3 O+vectlonal couc.lers. These sfItll be ●ny devi Ces c8pcbIa of provfdlf..g a
Slg”al proportional he forward pover from the sfgnal soofce. they shal 1 have a
co”p!f.q Of greatt. t~an IS da If. e., tbe sfqntl Provided. br tbe dfr*ctf O@al cOWPl*r~
hall b. more th. n IS dn helo. the farward power to b. ●oni tored) ●nd d{recttvlty on
Lh* o, de. .r 20 42 or greater.

3.1. a Pn.rr m.t. rs. Thc$e sh.11 be devtces thtt hare tnout imPe IS&nCe of :o ohms
.*II that ●re capab le of neOs. rl.3 Conduct.. d onwe, fr.mm I to 10 Gl!z.

w

o_.z
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3. 1.5 Recet.er. This equipment ❑ust have the sensitivity to measure the s9411——
signals from the Connect orlcaodutt assembly. For a ●.yde. sttrred chamber with . lower
usable frequency of 1 GMz. the rc.c.lver ta. st ha.e ● sen~ltt. ity of .911 dBm to measure
shielding effectiveness values of 90 dO fro. 1.10 Gliz. For use of the “Continuous
Sample Averagtng” technia. e, descr{bed $. paragraph 3.2. ?.2, It IS des~rable thtt the
reccl. er f!ave a variable output t{me constant capability for signal averagtng. A
Iock. i. analyze., or equivalent, has the specified sensft{vtty and the variable
output time and COnstant capability.

3. 1.6 Isolator. This shall be any type of isolator that w{l I isolate the signal
generator by Pro. $d<ng a 50-ohm lodd for the s{gnal gene.ator ●nd a 50-ohm source
tmpedance for the input part of the c. bi net.

3.2 Special test equipment.

3. 2.1 Mode -stfrred chamber. Tbls shall be a shtelded ■etal enclosure that has a
minimum shielding ●ffect$vene%s above 1 Gffz of 60 fJB a% .eas. re.i by MI L- ST D-285.
Modifications to the chamber {nclude installation of an Input antenna, reference
antenna, and ●ode-stirrer. Requirements for the shielded enclosure ● re co”taf”ed in
appendix 4, a10n9 wfth a descrtptton of the required ●odif$c&tions for converting $t
to ● ●ode-s tfrred chamber.

3. 2.1.1 Input antenna. MI Input antenna $hall be prov$ded by a long wire (J5h at
the lowest test frequency) 4nstal led along the sides of the ●ode-s t$rred chamber. fin
{r,peaance ●atching taper can be utillzed at both ●nds of this long Wfre antenna to
effectively Increase the dynamic range of the ●easure. e.t system. lhese tapers ● re
not necessary however, for proper mode-stirred chamber operatic.n. Construct (on of
the antenna a10n9 with Its associated tapers is descrlsed fn Appentf<x B. This
installation of the antenna In the ■ode-stirred chamber shall be ●s descrfbed $.
hppendix h.

*

‘3.2. 1.2 Refe.e*ce antenna. & reference antenna, tdent(cal to the {nPut antenna.
sha Il be install led fn the ●ode-s tfrred chamber. Inst.ll, tlon and co. structtc. n of the
●.tenna is described III Appendices A ●nd B.

3.2. 1.3 Made-stirrer. A ❑ode.st{rrer than be installed in the mode-stirred
chamber. This devtce .ay be constructed from sheet alu. inure by using simple hand
tools as descrfbed {n Append!x C. wfth lnstallatlom of the ●ode-stirrer d=scr{bed In
Appendla A.

3.2.2 Data collection syste.. This sy’te.. wmfch {ncludes the recetver. ●ust be
capable o? obtaining an average of the signals from the reference antenna and the
connector lconduit assembly for one rotation of the ■ode-s t$rrer. A two-channel
sySteM w{I? al law both measurements to be taken simultaneously. ffeasnr-ents i. the
■ode-s tfrred chamber are ●ade by sampling the stgmtls f:on the reference antenna and
connectorlconduit assembly as the ■ode-stirrer is ■O.ed through 360” In rotatfon.
Tbe signal ●veraging ca” be accomplished wfth the use of one of the following data
collection systems: (1) Discrete Sample A.eraglng Syste., ●nd 121 Continuous Sample
Averagtmg System.

3.2.2.1 Ofscrete sample .tveraglng system. lhfs syst”, shown on figure 1, samPle%
tbe signals at e e fscrete nu8ber {e. g., Zu 61 of ●Ode-stfrrer pa$ltions. [ach doto
.al.e Is then stored In a ●e80ry devtce and an ●verage calculated after the
8ta Sa~8e0t has been crnpleted. Thf s sy$te. ●ust .1 so control the stepper ●otor used
for ratat{on Of the .ode-stfrrer.

3.2.2.2 tont+nuous sample averagtng system. Tbls system, shown on f{gurt 2.
continuously rotates th e ●ode. sttrrer ●t . .c.dertte speed with the signal avera$fe
real time by ● dev$ce thtt fIas a time constant wh$ch Is #t least three [31 t{mes
longer than the t$me for one mode-stirrer rotation. The receiver ●nd 8.erag$ng
device ■ay be the same ●autpment or separate. Thts ●.eragtng system offers the
adv*nt#ge of reduced test time ●nd a simpler data Collect Ion system.

3.2.3 ❑ode-s ttr.er ❑otor. For the “Olscrete Sample Averaging” system. & stepper
●otor with SUff Ic, ent toroue shall be used for rotation of the ❑ode. st{rrer. A
variable :peed. Continuously rotating motor shall be used for [h? ‘Continuous Sample
4vtr*gl ng systrm.

3
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3.3 Measurement frequencies.
In the range from 1.10 GHI. The

Me. s.remcnts shall be taken at ten (101 freauencfes
fr@oupncy !ntervals shrill be such t*at no

. . . ..re.. ni fre~ue.cy may lie With{n 80 percent of the nc. t hi9hest or 125 Dercent of
tkc next towest ●easurmcnt frequency.

3.4 Preps.atton and tnstallttlo. of connectorlshlelded Conduit *sseQbly.

1.4,1 W*L!Q!!. The connector under test shall b? connected to the $htelded
conduit and mounted on a chamber uall .s SIIO!,M! on f{gure 3. The connector shsll be
loc.led a distance, D. of one wavelength off the wall at the lowest test frequency.
The )ength Of the Connect o.)condutt .S$embly shall b* 4.0 *O. ] .a.elengths at the
10..2s1 test freq”?ncy. Adaptor% may b? used to fit the Condutt to tf!? COnneCtO,

under test. All resultlng .fol”ts Sh.11 be peripherally s*aled to Obt Ol. ●*.$mum
%hleldtng. The pickup utre inside the connector shall be a 5.0 80.5 Cent(meter
length of the center conductor of the conduft obtafned by removfn3 tfic outer Shfeld.
lht- pickup “Ire shall be posftloncd in the center of the connector and held fn place
by dielectric retainers or tbe dielectric insert of the connector.

3. 4.: install.tfon. The Comnectorlcondult assembly shall be SeCurCly fastened to
th. chamber wall w!tb the conduft o.sslmq theov9h the ..11 ●nd Cer. {nated In type-ii
.“. mectors ●s sham. 0. fig. re 3. Care should be taken to ●nsure that the shtelding
f.tcgrfty of tbe chamber $% ❑aintained at the ooimts of #ttachment ef the conduit to
th? chamber wal 1.

VSUP. me,,urement on cc.nnectorlcondu{t issemhI .
f Jg:.:”a$’ll%%:k, shall

A Swef)t
be per foroed on the complete con.ec orlcondult

assembly shown om flgurt 3. The freqmemcy rnnye of the •eesur~ont shall be 1-10 GHz
..4 a olot of the VSUR versus frequency shall be ❑ade on ●n 1.1 recorder for ewerY
,.o. mec tar tested. This V5UR plot shall be imcluded with thr shfeld!ng effectiveness
data ot. ta{ne.f from the ●easurement described fn a!aragraoh 4.

a. TtSl Pt!OCIOURE.

in’~;r.%-;hc .ode.!ttrred ch?mber to.ffgt!red 4s descrfbcd fn p.r.graph
Utth the connector ●nd conduit tssembly preptred ●s-described

3.?. the Io>>owlng Procedures shall be performed at taCb frequency. These PVOCedUreS
II1flfzr the test configurations shown 00 figures 1 ●nd 2.

4.? R. fe?ence lne, s”reme”ts. Perform the following reference measurement:

a. ro”. ect the ●a.ipment for ■e.surfng the a.erage signal to the reference
dntc. na.

b. Ie..lnate both ●nd% of the connrctortcable assembly In 50-ohm loads.
c. APPIY Sufficient input Power to the chamber to observe the Sig..l on the

vefercnce ●ntenna.
d. Obtain the average s{9ftal (~RE~) on the reference ●ntenna for ❑c,de-st{rrer

rotation.
L’. Record this average value ● s well ● s the chamber input vower IPln RCF).
f. neoeat at each freauency.

4.3 $hlelfi measurements. At tbe s..e frecwer,cv (w ftbin 100 kltzl ●t which the
reference measurement ..s performed , perf Or* the followlng shteld measurement:

● . Oi%con.cct ● 50.ohm load fro. one ●nd of the connectorlcondult a$$emblY and
cnnnect the ●quip.ent for ❑easvrlng th~ avermge signal.

lb fc. nne<t a So. oh. load to the reference ●ntenna fnput.
c. APDIY suff!cltnt input power to the chamber to Ob!erve the s!gnal on the

cc. nnector{conduit assembly. _
d. Obtal. the .verage sigrml IPCUT) on the connectorlcondu{t assembly with

the .ode., tl, Ver rIltatt On.
c. Record this average value .S WC1l as the chamber fnpul power (Pin rffT1.
t a.m.., at each frr.a. e.cy.

I M Tf40il 300P . 6
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I 4.6 cdl. .l. t.d sh{elfli. g effectiveness. Fo. each tc$t I. f.n. P.cr. c.1c,B14L. the.—

I

.l,iel.lji~~~ectlvenes% (S. i.l of the connector from the dhovc data ..4 the Iol\ow!ng
Iorll” la: . -1

!. 00 CUWN1&l ION. Oat. sheets sh,ll :ontr, fn:
-1

a. Title of test, dtte ●.tl name of operator.
h. Sample descrtptfon . Include f{v,.. e. <f ●pPl~Cable.
c. lest equipment used an~ date of latest Calibration.
d. value% ●nd observations.

6. SUF3MAL!. The followln!a details shall be Speciflee in the individual
cpecittcdt$on.

a. Frequencies to bc tested {f other than those listed in 1.1
b. Shielding ●ffectiveness of the connector Pair.

-
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