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Background This invention relates to electrical connectors, and

parti cul ary JofsAdexysi nduct ance, 5 hi gh-speed el ectri cal ;Q—gﬂﬁ@ﬁ(;g%’ﬁ_”fgor
attachnent of electrical signal transm ssion cables to printed circuit

boards. Conductors carrying high frequency signals and currents are subject
to interference and cross talk when placed in close proximty to other

conductors carrying hig TREHGE { immﬁf\wmlﬂhi s interference
and cross tal k can resupwl n-si g?éy%%ggggati on an 10 errors in signal
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signal carried fys AR reBlis&) g%@trﬁﬁl conREethR! artBRrGc i FIP8 R iRAGLAHEEL V-

However, at points of connection, such as connection to - a printed circuit
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number of connections in a very small space. In these circumstances, two-part high-speed

electrical connectors containing shielded conductive paths are used.
In high-speed electrical connectors containing shielded conductive paths, it is
20 desirable to provide a stable impedance profile for each of the signal conductors in the
connector. Instabilities in the impedance profile will introduce undesirable distortions in
the transmitted signal, and a stable impedance profile becomes of increasing importance as
frequencies and currents increase. Instabilities in the impedance profile may result from,
for example, failure of a ground path associated with a signal conductor, or an insufficient
25 ground path between two signal conductors. A high-speed electrical connector having

improved reliability of shielding for high frequency signals and currents is needed.

Summary
The invention described herein provides a high-speed electrical connector for

30 attachment of electrical signal transmission cables to printed circuit boards. In one
embodiment according to the invention, the connector comprises a first terminal
configured for electrical connection to a first signal conductor of a cable, and a second

terminal configured for electrical connection to a second signal conductor of the cable. An
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configured for electrical connection to a first signal conductor of a cable,
and a second termnal configured for electrical connection to a second

si gnal congechedeeésst he cable. An 1 WO 2005/ 109578 PCT/ UpeqAsdihsid1fs
electrically insulative inner housing is configured to maintain the first

and second termnals in electrical isolation fromeach other, and al so
includes a cavity for receiving a first mating ground cont act therein. An

el ectri Calél%tﬁ&ﬂ?%ﬂéfﬁe%ﬁe?homis%nﬁ@ﬁ@& ¥Saldt8n te ¥Hef aftioyesdmy and first
and second termhals, and also electrically couples with a shield of 5 the

cabl e. Thecmuings lmda@trln@i 1so~1ailmnfe@n&a@imth@re end also gickisies R CAYIEYI0E GLRGIVIRG2 Wi t h

the first . matin dcon nth avi t
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header connector. Positioned within the carrier is at |east one cable

connekt or thecahlnalhaouter lmnsmgspdmﬁhs ragontbt for ekativall P coumding vadnihe duer

conprises a conduct ve oy ter. % bi?f |caII connected to a shield of
the corr edPYHS 18" WE‘VS fe)f; g&‘?léfglf Q48 an insul ative inner

housing hol di ng aﬁbﬂhéf exﬁséhlﬁleﬁ%éoﬁmﬁ@ﬁé MO@edtRinThi BleStrichl PLRG cbhedtor
isolation fromeach other and the olter housi ng. The termnals are

connect ed campoises anidsyloti wi guradr coofighred by engage & headec opnmgsiponBosigonsgbl e. The

i hous; . f d f hi el d bl ade bet 1
st ana Wate e GoRRal B RbeRlt Gkl Rrpaior agedthoRing S henRatt °r or
el eciq i caldy¥le BAMRLGMGnWrEs 4 Bshdabiw shidt RSN 8RBintally E@ﬁﬁé’@@ﬂ t Benkid st and

second termnals, a second contact for el ectrl cally coupling with a second
shi el d bl atUecmresachbng ethlor Thapfterdwusing thlaethemm en Htsolmwugmeambsalgt hird

cont act f tricall W|th rds ade o exterior
curtace ofciding Bk and pesad RilusBh Hidimafie Fleisabisnehe HoToran A 8 he
i nventi on,h@Butdt KkdsiieC AlhetOMNLAL e o%}iﬁéc@éﬂ atGRBRA RPG gl hsﬁdi@forg enipgct or
havi ng a-header body With a plurality of signal pins and lurality of

shi el d bl agesspordimgdiahly. tTihérUerfar bavsing isconlgured mrecmvmg ﬁ@hl@ gdfalrrﬁtween

el ec |caI insulativ carr onfl ured, f a th the header
bodytS Tha g R R el ufRtlals e Bob gt BRUES AR e BE R o et < Rach
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conductive outer housing containing an electrically insulative inner

housi ng. Testachioe elehimigsilygoupbing svitht a $ecarst shigld blaskdnaniexterioe surfavalof ithe
outer housing, and a third contact for electrically coupling with a third shield blade on an
exterior surface of the outer housing.

20 In another embodiment according te the invention, an electrical connector system
comprises a header connector having a header body with a plurality of signal pins and a
pluzality of shield blades extending therefrom. A socket connector including an
electrically insulative carrier is configured for engagement with the header body. The
carrier contains a plurality of electrical cable connectors. Each of the plurality of cable

25 connectors comprises an electrically conductive outer housing containing an electrically
insulative inner housing. The inner housing holds at least one conductive terminal in
electrical isolation from the outer housing. The inner housing includes a cavity for
receiving one of the plurality of shield blades of the header connector, and the outer
housing includes a contact for electrically coupling with the shield blade.

30 In another embodiment according to the invention, an electrical connector
assembly comprises at least one electrical signal transmission cable, the at least one cable
having at least one signal conductor. A socket connector comprising an insulative carrier

contains at least one cable connector. The at least one cable connector comprises a
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el ectrical isolation fromthe outer housing. The inner housing includes a
cavity for receiving one of the plurality of shield blades of the header
connect or, \ap9pdsn@epyt er housing includes a contact for @k@gibdosdilds
coupling with the shield blade. 30 In another enbodi nent according to the
invention, an electrical connector assenbly conprises at |east one

el ectrical signal transm ssion cable, the at |east one cable having at

| east one sindfatveRRdUihSing hAvin Heplin G RRALHIE HHRIAGLHhS ITR inh&hB oY e
carrier contains at |east one Cable connector. The at 1east one cable
connect or leadpa fise somductiVer200Bi o9& T8cabGTlUSRFoSh Oklate hapsingudiiedigstout er

housi ng havi ng fherein i nsul ative |nner housing.. The.inner housin hol ds
R first contug veorestihaont fgicd bl BEFA cORiRieran the Bt Ehar TRl Hesi ng.
The first ,hakEbAak at in 6PPNAEERE Bhe PAE: IRAGINEInAuddsTadavitl §nakcgonduct or  of
the at | east one cable and has a first contact at an opposite end. The

i nner Shousshig)d ibtecle tltkrsinaarshihe pytef beusingrioriling adfist gmitast dorsflestécallyer ei n, and
t he outer housing.in¢l udi a first contact for electrically coupling with
the shi ol cCHIPHRE “iBIBF SRR HIAeEC TSR BOBLFT BT of Descr ption of the
Drawi ngs Figure 1 is an expl oded perspective view of a header connector in
accordance with 10 the invention having an array of male pin contacts and
shield blades. Figure 2 is a Briefddasctiptie the Iifawings cont i nuous strip of

shi el d bl ades Oﬁ' Fi gﬁre 1. _Fi ﬂure Bﬁi S A .Cross: ecti onﬁl Vi ew gf the.tfront
wal | of the heatéc FrfBciBlods SRR VE VNl a;l?eﬁ P EURRS By P ght! Bngl e
portijgns ofhctienabh BhHinPhadasy bomllein 68AXtRAnEHiQH Bfadegr ound each si gnal
pin. 15 Figure 4 is a perspec¥| ve view show ng a socket connector according

to the inventiBigures? sch pirsfecavehdaded theoondou@is sufp 6f shiglé blagegof Figgerke 5a is
a perspective view show ng an J.ndi Vi du%l cabl e npector ;used in the . socket
Gonnector of Fi HEE A HgrRcugi fe SupE fonCy LoD RN Bt liSuint
connect or  @bndriptiers@rdandadl Byvi sl @n QU pBHions Bf MRAhieNElad&d TohBaPYEE ds
Figure 6 is a perspective view show ng the mating face of the socket

connect or @bund-paphrségnal pin.

15 Figure 4 is a perspective view showing a socket connector according to the

invention mated with a header connector of Figures 1-3.
Figure 5a is a perspective view showing an individual cable connector used in the
socket connector of Figure 4.
Figure 5b is a perspective view of the cable connector of Figure 5a, with the outer
20 and inner housings removed.
Figure 6 is a perspective view showing the mating face of the socket connector of
Figure 4.
Figure 7 is a top view of the socket carrier of Figure 6, with the cable connectors
removed from the carrier.
25 Figure 8 is an illustration of the cable connectors, signal pins and shield blades of

the mated socket connector and header connector of Figure 4.

Detailed Description

In the following detailed description of the preferred embodiments, reference is
30 made to the accompanying drawings, which form a part hereof, and in which is shown by
way of illustration specific embodiments in which the invention may be practiced. Itisto

be understood that other embodiments may be utilized and structural or logical changes

may be made without departing from the scope of the present invention. The following
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Figure 7 is a top view of the socket carrier of Figure 6, with the cable
connectors renoved fromthe carrier. 25 Figure 8 is an illustration of the

cabl e con shgnal pins and shield blades of the ppygd R9skais
connect or r\gﬁémﬁ?gﬁer connector of Figure 4. Detailed Description In the

followi ng detail ed description of the preferred enbodi nents, reference is
30 made to the acconpanyi ng drawi ngs, which forma part hereof and in which

i's shown Qibétml\é@ﬁes%{)h&ﬁ L!ﬁéréi%fré QSRS 6L tiken BTP R ARNIhsd, AnWiicopdiet thavent i on
may be practiced be understood that other enbodi ments nmay be

utilized gmekestinverttionas deiineﬂdgltbahpptnéﬁffbdglmsnay be made without departing
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appended claims. Figures 1, 2, and 3 show a header connector 100 for use

with & | owonfighred for@étactynenstele grioisdsizewibboard 36 ¢ad carnecHOMIG hERBE PCkSlent
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or nted oot gR0 HpoSb R aeds ahe tbs BrropuftMiuet 10 ms el hERRERMY 500
(shown i n fengalpRrabity oﬂ'é'igni]gﬁ@ r04cm@dr@hu&mmp@f sdesiaPhheadeplubgdy of 102, a

plurality of signal pins 104 a continuous strip of materlal havi ng a

plural ity sbfeld bﬂaﬁ@l 1@6tfbau@isthmw f"thimd@rrt@IdéulﬁZ 1sm>émnéad@plu@gayfem®21 i s

formed to v f ront to

| ateral | y- f@%&&’ﬁﬂﬁ&g rﬁc}PP %Pgﬁton\léﬁt?rgﬁ%ﬁte ’?‘ﬂj Z%L%lp%m egf}a g4

per pemdi cWrajeting frepepiiicanrly iherefromntThedtdnt ilvllﬂ 1119 if furned td Mciude Iaqﬂl@ramy
plurality of first signal-pin-receiving openings 116, and a plurality of

second shidlfstisicadepingeediving @pewipenl lrﬁggndtaalurainy o eoqid eicldhladeireseiviigen an

intern ?" YT 1%%? 1 1]82 %ll AP %h%&%ﬁ%%ee% 131.%%1:& g\%ac%flf% ggg tan \é%{pl'nai‘ cg—h €

plurality Brdetond “sHT el e- rece|V|ng openi ngs are ornme 0 have

a gener al | pp4rdf gt RaIYH €0. CTH@pluﬁzﬂﬁ%bpﬁbcoﬂ'dlﬁnﬂﬁﬁﬂlad&g‘écelﬁﬁg ogéﬁng@m @el ude 15
chanfered entrances at one or bot internal surface 122 and external

surface 17amaesl todgye 3 genarallhaghimagletcress-seftiop dderpaniags 1 khildB aay iaelede 106.
The P$ U alc'h%%fe?%c} gr{ngdg?és :R'oﬂé oiLQé‘th%% ?nt&%QLféu%E Pzi Bﬂc_&eé&esr%]tsh&n% ei‘%’wt he

plurality © I'n-treceiving op ade
connect or 2346 ih ﬂlefiﬁmni@ﬂoiegnnayomnd shield blades 106
The plurality of signal pins 104 are configured for insertion into the plurality of
first signal-pin-receiving openings 116 in the header connector 100 to form an array of
signal pins 104 which are configured for reception in an array of signal pin-insertion

20 windows 250 in mating socket connector 200 (shown in Figure 6), when the socket
connector 200 is inserted into the header connector 100. Each signal pin 104 includes a
first end 152 extending above the front wall 110 of the header connector 100, and a second
end 154 spaced apart from the first end 152 and configured for insertion into an opening
32 in printed circuit board 30.

25 The plurality of shield blades 106 are each formed to include a generally right
angle shielding portion 128 configured to be inserted into the plurality of second,
generally right angle shield-blade-receiving openings 118. The generally right angle
shielding portion 128 of each of the plurality of shield blades 106 includes substantially
perpendicular first leg portion 130 and second leg portion 132. Each shield blade 106

30 includes a first end 162. The generally right angle shielding portion 128 preferably
extends to internal surface 122 of the front wall. When inserted into header body 102, the
first end 162 of shield blade 106 extends above the plane of internal surface 122 of the
front wall 110 of the header connector 100, adjacent to a signal pin 104. Each strip of
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si-gnal :pins 104 which are configured for reception in an array of signal
pi n-insertion 20 wi ndows 250 in mating socket connector 200 (shown in Figure

6), when t% 95}@278 connector 200 is inserted into the cha‘glﬁ%b&%w tor

100. Each S|gna1 pin 104 includes a first end 152 extending ove the front
wal | 110 of the header connector 100, and a second end 154 spaced apart
fromthe first end 152 and configured for insertion into an opening 32 in

printed CI 2 I agg - h
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to be i nsﬁhﬁ}eﬂe ihetseme hetﬂa|ﬂmlfrﬂ:let bi/slﬁéld&::ﬁmiaﬁld% og epgriel differchythian avegiuenber

shi el d- bl ade-recei vi (r;]% openi ngs 118, The ﬁeneral I iﬂl” ght angl e Shl eI di ng

portion 128 shreldbladesdi06; fessspugd gid i@f‘ %ﬁeaie? Sipl g1 4@ spaecd aher e the
substant | aﬁé ngﬁg%ﬂg(éb%lﬁé%ﬂr es R @619@41&@ gagguéfﬁ%ﬁ Hoed fPrti on

132. Each $h Irst en e generally right
angl es shi ei@hcegt tpmllid deoondlei p_’rclecﬁfethahlgyal pex1@hds dne einbiodimeait, tails 148 ef 122 of
the front wall. Wen inserted jinto header body 102, the first end 162 of

shiel d bl adeld bladesd 0o elgpiically pentsrighdo agrquﬁfl@ma|40§U|thla@§m@§zcwﬂt he

Ench st i Pard 30vB DTG EoBR Lo 20 AR Ty o R, B, 100
i ncl udes adltekrasémbaitmaiy, siieldttdades héBnot ThRnmmivogoundeds lTh ahotht aaltesnited8  may

be the sane as_the nunber of shield blades 106, or nay be dlfferent than the
nunber ofe@bﬂdémantb@tdﬁﬁéoqmgn%pgb&%@ e&?H’“ﬁHM%‘T“@%‘W&‘hg@PH phnp 49.4md; s

Spaceq AP b5 ATISked bidlar RAG hida B, F00LHAHE hub@pihpSer i on [ nt o a

hol e int circult adj acen e second end 154 of
the signal pin AQsjhowﬂnn@ngeﬁbdﬂlfmﬁgnaﬂ@m_gcémﬂxmfpenmgs élelaid ddescdhd6 ar e

el éctrically nnected .to a ground plane 40 within rlnte circyit oard
30. In a éw% g TeSEHRE ARTINSSH I8 ade Bwrats@g syEeiely s rfgmg\wikmﬁ In an

2: Eg: Egtg g‘@gghgps&s lmu%bgéagt o‘ﬁee%?lg r%m aﬁgzg%‘%h%gq{‘l tri caci l'y comg(r:t ed
wi t h gr ounilag@dsal®é sdbstartel!§ Surcomunthe y1gga1cp1mm toifoim atodmdssﬁneﬁ:ﬂ\ aeudd béchde 106
via the grou ne hown, | [ the first si in-receivin
opem‘lggsgﬂéﬂaﬁﬁl méoggsfbaﬁ@lnsém |1§ Bp 5@@ Dlgralinaf serogd e a’% Y%élﬂ wge | C
arr anged S%'@T@b‘iddﬁ%!eéeywh@oﬁé}ﬁ‘nésrﬂ%tmmhés 2l 8l oﬁ&?lﬁ?&@?ﬂd&%g}ﬁ@ﬁa such

that the generally right angl e shielding porti ns 128 o
second-end portions 136 and 138 by first and second narrowed throat portions 140 and

142. The first and second narrowed throat portions 140 and 142 are dimensioned to
frictionally engage the first and second leg portions 130 and 132 of the shield blades 106
20 to hold the shield blades 106 in place. The central portion 134 and the first and second
end portions 136 and 138 of each of the plurality of second generally right angle openings
118 are formed to provide air gaps 144 surrounding the generally right angle shield
portion 128 of a shield blade 106. The geometry and dimensions of the air gaps 144, the
geometry, dimensions and material of the right angle shielding portions 128, and the
25 geometry, dimensions and material of the header body 102 surrounding the air gaps 144
are configured to tune the header connector 100 to match a specified impedance (for
example, 50 ohms). The configuration of the right angle shield blades 106 lends itseif to
mass production in a continuous strip in 2 manner that economizes material usage.
Each of the plurality of signal pins 104 includes a pin tail 146, and each strip of
30 shield blades 106 includes at least one shield tail 148. The number of shield tails 148 may
be the same as the number of shield blades 106, or may be different than the number of
shield blades 106. In a preferred embodiment, each strip of shield blades 106 has a
plurality of shicld tails 148, with one shield tail 148 for every two shield blades 106,
5



bl ades 106 substantially surround the signal pins 104 to form a coaxi al
shield around each 15 of the plurality of signal pins 104. Each of the
plurality Iy general Iy right angle shiel d-bl ade-g&G&i,)s geni ngs
118 includgg)gﬁggﬁswal portion 134 coupled to first and lgecoﬁngﬁaﬂportions
136 and 138 by first and second narrowed throat portions 140 and 142. The
first and second narrowed throat portions 140 and 142 are di nensioned to

fricti | . g t et . th

hi ol bt s ROl (4 y A RHeRRET A R L Oi Bk iR gheen Y 2

portion 13domnthetstrip 4fi shixld Bladesskworid altemdteparbiotonstd 3theandiok 38 slotldgadh of

brovhde. ai H8jagbickhaadei 16N RrobrEHSEgeHEr BF Rkl GHE LRI SAITSFEY Bor | on

128 of ' ' ' i 144,
or a s n@ﬁﬂ% g?a%gcﬁalo;{g ﬂ]rerzgt&gé(ﬁ g)F bﬁg?ﬂﬂ)h(g' S?Fégﬁbﬁ@&?s e. tﬁ}ﬁb(.?dlﬁneﬂl.@ps

the geonetry, ons an t angle shielding portions
128, and theikbstgeersdshicld ciilgans oankichiitadeatl66 had pavficlldndy inefiden bbddio-102

surrounding the air gaps 144 are configured fao tune the header caqnpector
100 to mat@¥kanepEag o _E%Pdieﬁfﬁ@aﬁe@ @d}n a 1@3&5??{)‘%163111(3@&64;&%?16 Stgggered shicl

conf i guratd,qnq e Bérﬂﬂt ﬁdcﬁﬂ&—bﬁ%h%uﬁﬁﬂg%f%e%&qgﬁ%&%s kGO AthbhSRlelfelce MSS
production I'n"a tontinuous strip Iin-a nanner that econom zes nmterial usage.

Each of t hiestpketr diliélt yailnfl48iof el opposiag heatler ominectess H)0piln ptrefedred 46, and each
strip of 30 shjeld blades 106 inlg,ilglud?tgiisg | east .one shield tail 148. The

number of YRPRAIBICRIS;IIE talsd dpgyd s e B%S“_ti%drm FBEVER)Y SRAFEE MRtBY-ades
106, 167 _MeshoR el bhdietcRRtck riihdd YeaBTERRAe s i kel aoggg?u 8 ch

preférred e ment, each strip of shie es 106 has rality of
shi el d t ai dtherl ABhemihelsignakpiahi @4 and shidld blh8ed 16 @ arsyrtédumtes thiedtoht bialdd® 106,

5 WD 20051109578 PCTI US2005/ 011418 erein t shield tajls 148 are

st agger ed ¥rile QFE}d@F}B‘bAJXAﬁ%nt IHl’éthétlé%gﬂ‘?l ﬁ’ieéh’ﬁr‘g@é‘% 1%%%“3%\4 B?Fﬁ’af‘:ﬁE?@mi p of
shield bl liber &{m%ﬂi n ' : [ tails

148 to sh?@?gx% aégiﬁfgéuﬁ%g gr provi dlgg', q\?mgpﬁ%t{aﬁgelitﬂ%ﬂe lelggitﬂﬂsg l%lgg)fei t her
uni f or M y lemademt)@-aanibk eithe¢nypregsdieed istodhghalése3, 8dgn theqhintduecisitibpantf 3G el d

bl ad 106. nmbodi ments. 5 havi ng, sta red shield tai 148 on shield bl ades
106 ig e pa%“ﬂ‘?%?ff&'ﬁe&o'u‘gg?lﬂPt‘quly’g]é"cnggﬁs 16‘%&99 ﬁ&ﬁ}c‘jﬂ ‘iaﬁ@hgq‘ C?@%H@Feag@ﬁnect ors
100 on a ps@d%@ﬁaoﬁh{eﬁ%]Eheﬁﬂﬁ‘agé&ch%ﬁittb%rdsjo@gger ed shield tails 148 permt

0

back-t o- back nmounti ng eader connectors 100 without interference between
shield tails 148noémbbdimeppafsionket lvenmbetor 200 matitaraedi@®igum 4paefeketed

connector 200 is mated with header 100. Socket connector 200 includes an insulative

carrier 210 configured to mate with header body 102. As best seen in Figures 6 and 7,

20 insulative carrier 210 includes a front wall 212, and four laterally-extending side walls
214a, 214b, 214c, 214d projecting perpendicularly therefrom. Front wall 212 and side
walls 214a, 214b, 214c, 214d define an interior 216 of carrier 210. In one embodiment
according to the invention, header 100 and socket connector 200 are configured according
to industry standard TEC 61076-4-101. In each embodiment, at least one, and typically a

25 plurality of individually replaceable cable connectors 220 are positioned within the interior
of carrier 210, with each cable connector 220 terminating a corresponding signal
transmission cable 270. The cables 270 may be, for example, coaxial or twin-axial cables.
For improved performance, the cables are preferably shielded cables. However, the cable
connectors 220 are also suitable for use with unshielded cables 270.

30 As best seen in Figures 5a and 5b, the cable connectors 220 each include a
conductive outer housing 222. When used with shielded cables, the conductive outer
housing 222 is electrically connected to the shield 272 of the corresponding cable 270,
such as by soldering the outer housing 222 to a shield braid of the cable using solder hole
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enbodi nents, pin tails 146 and shield tails 148 are positioned in an evenly
spaced matri x, 10 such that back-to-back nounted header connectors nay be

nount ed or to each other. Wen the signal pin el d
bl ades 106&@%& |nse¥t ed into the front wall 110 of the 5’32’%2@“@%&?}?5 t he

pin tails 146 and the shield tails 148 extend outwardly from the external
surface 124 of the front wall 110. The pin tails 146 and shield tails 148 of

header 100, ﬁgﬁ]ggﬁ Ifg ﬁ%ﬁ dcﬁl?@t Hohglhggoﬁtﬁ%g ah RRuheke 1?ho§s4ng g e Rri nt ed

circuit boar ed thereto. Alternatively, pin tails 146
and shi el @ohfigirsd f(ﬂl&)ld@lﬂret dondtativd tdyginad 428 an@aammﬂ@dnd@tm/héerpﬁnaiﬁea in

circuit board.3 0 ocket conpector_ 200 strated in
Figure 4, eﬁ%gﬁgktmﬁg‘??ﬁé gr%r}%@nﬁl ifowa'gaauw Wlsll%a%ér &B@O géot}é
connect or AMS‘E A RRmAN ihdISeHs |/t &%fsfeb@ﬁd oHuGOnd eaKingd 28, 2@1 & W th

header bo As best seen in Figures 6 and /7, 20 insulative carrier 210
i ncl udes avﬁlrharappwaiateth?t addttdmﬁknmduqtvertalrm;xaleMaerbdun@udadj‘élmmtld@pammga,

214b, 214 di.cul , th f F t |1 .212 d
o aat ForsDin Rl PoRRBIR SR ey b RRLens S FalBbot S BRaSE |
one enmbodiyTgng o ﬁaﬁfeoéd?lﬁﬁ&xfe%rhﬂﬁalb n)&ﬁ@fn‘a&'ﬂy tREAHE! coHBcBRbBRGkaingannect or

200 are configured according to Industry Sstandard | EC 61076-4-101. |n each
enbodi mentinsulittive easter 34 maaridve gifferial npmaed®f ghuduslive yermindlh diadhdermningl

I bl I 220 |t dwithint jnteri f
cartior 216 Gt came B helnCE R A3 R et e Gob SEARF ng
signg} trag fHIﬁﬁ{eOéle&ﬁ@Al%oggééuoﬂ_ Bgth $ pin /4B heler 1007 THE &idtleRd 299axi al

or tw n-axial cables. For inproved per orrrance the cables are preferably
shi el ded awdy lesconFgweeden any b tabkebnennet trmeks cmmedRM \ai‘tbpiiiw swiludiig e f or

cabl o contBRPeITEOOIRLR. PhAPHAS Lo BOTSERT o B Heb A B3 220th s ed

with shi elideshicaRi®es a sE&%lcFéhﬁ%@t(bMﬁ)sﬁé‘ﬁ%E enchmaﬂwne%?-a bhsk éﬂcﬁ&ﬁtﬁé cal l'y
connected to the shield 272 of the corresponding cable 270, such as by

sol der i ng coheectut?eP) omeksgedtrioal conzectipn Bt anoaiductof 23hef tbab‘lneeapghdlgasol der
noushhg COAPRRAD ARCOHE AT aa THWGF AOBGITH, 208 THARC FATELATa od {0 hol
a first copghctioN vithehBtomtuct?®3806cbiS LSRR BEICAILG dori g lcR Rk 219& in
el ectrical isolation fromeach other and fromthe outer hou5| ng
Al t hough tdeaductors of the corresponding cable 270 may be signal conductors or ground
conductors, depending upon the particular application. In the illustrated embodiment of
Figures 5a and 5b, after terminals 228, 230 have been connected to signal conductors 235
20 of cable 270, terminals 228, 230 are inserted in inner housing 226 and the inner housing
226 is slidably inserted into the back end of outer housing 222, until the inner and outer
housings 226, 222, respectively, are secured in snap fitting engagement by the interaction
of protrusion 236 on inner housing 226 and hole 237 in outer housing 222.
The inner housing 226 includes an opening 238 adjacent the front end of the cable
25 connector 220. The opening 238 is configured for receiving a shield blade 106 of the
header 100 between the first and second terminals 228, 230. The conductive outer
housing 222 includes a first contact 240 for electrically coupling with the shield blade 106
received in the opening 238 between the first and second terminals 228, 230. In other
embodiments, the outer housing 222 includes at least one contact 242 on an exterior
30 surface 244 of the outer housing 222 for electrically coupling with another shield blade
106 of the header 100. In the illustrated embodiment of Figure 6, a second contact 242a
and a third contact 242b are provided on the exterior surface 244 of the outer housing 222

for electrically coupling with a second and third shield blades 106 of the header 100. The
7



illustrated enbodi nent includes only first and second conductive termnals
228, 230, it 5 will be appreciated that additional conductive term nals may
be i ncl udeglowhisnoszsdeparting fromthe invention. For exemseosiomsed her
enbodi ments each cabl e connector may include 3, 4, 5 or nore conductive
termnals. Alternately, the cable connectors 220 contained in insulative
carrier 210 may have differing nunbers of conductive term nals. Each
term nal c3@dets 230a,1282K oA thedix@tbratrfacel144sit tiancut@Sbusag) 220 et prefeomtily or
mati ng end of the conpect or 10 220) to make el ectrical connection with a
si gnal pi sligiuly seespeshiiem thoouterpest Fireupicemge oBoutephQusHig eonfq GV rP‘anany
sui tabl e

rf&“éf'ﬁd Bf&d!ﬁb | eﬁ%ﬁf? %@h@{ﬁe@i %q;a?deﬂt e cér[?l%kﬂdg f%) ﬁl%%ﬁt

di npl es, resi e structures term n 8 ' 230

is confi glﬂiee@htathoatsﬁxgmndn@’tﬁb Ay Eoipghdes ddseor, inchiding tead? bamgs, rtbmplea, drack
end of the connector. 220) to make el ezﬁt” cal connection with a conductor

235 of t h@ﬂ@emsé%mpﬂacta@e saptercs 7hn alteaieTnbadiments ting Fsre hand¥igr i gur ed
in any sui q@&g > of cable
270, Zuch t%{gfﬁnaqs’so ZIE) }lgﬂg g?é)( %rplrSQH&Fﬁ;{t %dmgﬁo%&%) Q{ﬁ gés)‘@%‘% eth(%tg?élr espondi ng
cable 270 dpiﬁx)dn@e3&f(gﬁ6¢elﬁﬁgdlg¢tﬁlﬂll’dﬂjlﬁe 196 duipeh videdrid tvedenrad], ad@&pmehmgalmpon t he

particul ar_application. In the illustrated enbodi nent of Figures Sglgand 5b,

after ter FoRgFaNBlog cablpranaeeonkain BT deTinals & cuidhaye t&fe@@a@tls% acghls 20 of
cabl e 270, o ng 226 and the

i nner hougfﬁ%kﬂgggba %§§w€%§$§§ﬁﬁggﬁ%R§M@%%gB?Lﬂﬁﬁﬁn Qgﬁ% of outer housing
222, 1until t he Thenediviind @blearonnéunets 200 are326iticddd and esqinat witkinythe aitaid@ecur ed
in snap flttlng engagenent by the |nteraét|on of pratrusion 236 on inner

housi ng 2280 8hHSHgHEe oaymer 210, a¢ best HBEptRE pBigurepfeandyi ebhafsertivall 212e0f
i ncl udes %MPQM&%B%&@%@Q&@B g@g ?6 %n n%cem eﬁ‘ﬁﬁlﬁ% a%g, i ector

220. The opening 238 I's con gur 6 of the
header 10@1theht\p@é shmhieblﬁde; stceigg apenimgsl Zﬁkraﬂimfafﬂscwa;&ﬁncmﬂweaihéle@ﬂdet ive

outer housi_n cludes a firsf_c tact f el ectr coupl ing
Wt t ho- ST Yt e e SEireao o MR vafn?ng bo SBHRE At HPERI 11 5t and

t t 222
secofyl eg& ehéd ief that doﬁe%a&oth%;pa%bmfé R 2] %ogﬂﬁ

i ncl udes east one confact on an exterior ace of the outer
housi ng 222nthcs 242 .6x4n) Z;@lbqu ﬂmmaﬂ:ld amgnwtd)fa 230 sthearnthestibéd chrinkades 22006e of t he
header 100. |.n t(;; hllust eglF ’d t.of Figure 6, a second contact 242a
and a t hi P@siHERRARtheoEsHe ty$Hh sigmal Wfréf“’r‘&]lnoé)@?‘?laé%“ YA#Cof the

outer hou 6 Y ’ rd shield
bl hdes 000 Rged1S Bayd Dol ditdiph o Qutoh\Ihité e R dnRRbkbE

receiving openings 252 are formed to have a generally rectangular cross-section. The

20 openings 250, 252 may have other cross-sectional profiles, depending upon the cross-
sectional shape of the mating signal pins 104 and shield blades 106. The openings 250,
252 may include chamfered entrances at external surface 254 to assist in the insertion of
pins 104 and shield blades 106.

Positioning posts 260 extend from internal surface 256 of front wall 212, and are

25 shaped and spaced from each other such that individual cable connectors 220 (shown in
dashed lines in Figure 7) are removably retained within carrier 210. Additional
positioning features 262 may be provided on the interior surface of one or more side walls
214a, 214b, 214c, 214d to aid in positioning and retaining cable connectors 220. After all
of the cable connectors 220 are loaded into carrier 210, cable connectors 220 are secured

30 in carrier 210 by a retention clip 266. Retention clip 266 is inserted through openings 268
in side walls 214a, 214b of carrier 210 in a direction transverse to the insertion direction of
cable connectors 220, such that retention clip 266 is positioned behind cable connectors
220. Retention clip 266 preferably is releasably secured to carrier 210, such as by resilient

g



7 WD 2005/ 109578 PCT/ US2005/ 011118 contacts 242a, 242b on the exterior
surface 244 of the outer housing 222 are preferably slightly recessed from
t he out er ngf2084/ 40080 er ence of outer housing 222, to prowdeyd20a8m11519r
shield bl ade 106 between i medi ately adj acent cabl e connectors 220. The
contacts of the outer housing 222 may be of any suitable design, including
beans, bunps, dinples, or 5 other resiliently deflectable structures. In

al ter nat e BIFRCHHEBET SoltEM iréBn B Qi IH mhYBe rehfiveil liehscesiAan réRitsirng 226 s
provi ded w th additional openings 238, such that an opening 238 for
receiving ﬁmbmaun@ommauembgﬁxmsﬂﬁﬁ@&ﬁaed between all adjacent term nals.

For exanple, a ¢able connector hay Leg:t . Nal

openi ngs, a cabﬁ@gh%gﬁWQ§§8F4%3&9%B%R%h?EggF%@%gﬁgﬁﬁgﬂ&gﬂﬁg$g%ﬁﬁvggo

openi Ngs, @ideSH00The HAbIERBrduddi6Yipdttatts eabiedeansesiley 37220hay exipthsi ti oned
and retained within the interior 216 of insulative carrier 210, as best

i 11 usbr at eehriigr Hi0gdn e8¢ smapdinent, TAbleshiond 248 gpides vabigs 2704t apepglp 19thes f or ned
to include luraljty.of si l, - i N- b [ .

ol urari vy S-St idlomhE R R GErI, B 3RAT RO R ciftin e

bet ween t hgro@ide@r Mbne BUW drafik Ko BshIE Bgbuld126T fabllesstiblea 0F0 206 right-fnghant  wal |
212. The openi ngs 250, 252 are 15 positioned such that they correspond to
the posi ti bensl, wheredherbons redips g5 appuoximatelypayaht@ ordessithan tn pages theaeable 2401 of
t he cabl e §8nn gtors 220 when the cabl e connectors 220 are positioned in
the carrief™2t6" The plurality of signal-pin-receiving openings 250 are
formad to have Thgmiaraldnyofehdieidualcableamandtst RO withithe sighllepimd 104adnidt y of
shi el d- bl ade- receiving openings 252 are formed to have a generally

rect angul ashielddbasdes 04 pioeadantlhaigysewisvgwn dseder 389 ane joakst 20Garp gpgaged

Cross-sect | fihles, [ r i i of the
ot ng. o ghatopeRs PR S, PERALR P18y AR iR RRS b0 AR Oy

i ncl ude chamfiey B @oillnaaed. Al ciatlgreal inFugiradesigind phis HWesirsteckived be
insertion of pins 104 and shield bl ades 106. Positioninﬂgﬁosts 260 extend

from i nt er FaMInalF 328e 23O wehigrcaplegipnnegiprs 234, pvhijedneld glados Idhars sereisd B paced
f h ALV ] 0 i hed
|1 ned3Tn " FBbetfles 48 ebieh aapChat EhihalS Ak GRRBRICSIOF 2836 kBN chddereaPne

posi ti oni ngrehebdtweasadifznn@bldeompeavisddg. The khield Blkddsil0b is wekaee avhs one or

nore side walls 214a, 214b, 214c, 214d tq aid_in positioning and retaining
cabl e connB&ivser adiagent eghlesompestors 220 are in electrical engagement with both cable

connectors 220. In the illustrated embodiments, adjacent terminal/ground pins are each
separated by a ground path. However, in other embodiments according to the invention,

20 ground paths need not be provided between every adjacent terminal/ground pin. The
multiple ground paths provided in the connector system afford the connector system with a
stable impedance profile. In particular, because of the multiple ground paths in the
connector system, the effect on the impedance profile of the connector as a whole and of
individual signal conductors caused by the failure of a single ground path is reduced or

25 minimized.

All plastic parts of header connector 100 and socket connector 200 are moided
from suitable thermoplastic material, such as liquid crystal polymer (“LCP”), having the
desired mechanical and electrical properties for the intended application. The conductive
metallic parts are made from, for example, plated copper alloy material, although other

30 suitable materials will be recognized by those skilled in the art. The connector materials,
geometry and dimensions are all designed to maintain a specified impedance throughout

the part.



of the cable connectors 220 are | oaded into carrier 210, cable connectors
220 are secured 30 in carrier 210 by a retention clip 266. Retention clip
266 is inseydedhstiwsesigh openings 268 in side walls 214a, p@iftoaf oG i er
210 in a direction transverse to the insertion direction of cable
connectors 220, such that retention clip 266 is positioned behind cable
connectors 220. Retention clip 266 preferably is releasably secured to
carrier 210, su .eSL] i /; LISAQQ 8 Ilatch
arnms 267, so th%?“?%?Eﬁ?ﬁﬁﬁaékﬁghfﬁﬁwﬁgég%é1%@%%@%359?? neceggg%%ﬁ%to repair
or repl agerpsses of devorigticoadfltee pefiredteartedR@t, ifwilt boappreciated dyteosé of a cabl e

h d 269 i: I f I ) d wi.th th i 210. Th bl
shroud 269 PRarkt mifin af dharesvieR e PLalommae ga Oreap it Inglemeg aigny | o
210. I n ong&hafioRRHeve GRALETARRIE REPbOMIHEERSEBE AR S8 bndBdARGLE O

the engagenent direction of the socket connector 200, such that a | ow
profije cahnentanddesicsibed mithpatattpartting droen thewcqpeaffithepreyeit enmentiaib| €heseoul d 269

ui des cables 270 in a right-angle bend, where the, bend. radius is .
appr oxi marey Saf da e Becptiel St meriiicel 104 cRrin el RO AR BPrecige The
i nteracti qRaQhe hrading m@l}eﬁho&ﬁﬂg%emgﬁﬁﬁh&aén g &%g‘%iﬁ@ vhfi&ySIr dhtodRhdgs, 104 and

shi el d bl ades 106 of header 100 that occurs n header 100 and socket 200
ar e engagékhis applivestn sertandead thicgurrend adapmatisin ohvandtipns hethegindferredbnnect or s,
signal pins 104 and shi el bl ades 106 are ilJustrated. As clearly seen in
Figure 8, ERYSKAPCHF iacuser ey dBErebe ih{y m%%ﬂﬁﬁ?m@dséé@atﬂ%lwv fhb% abl e
conngst or 2l o bl c¥lkils kbt bl Ahércbecel ved in 15 openings 238

bet ween adj acent termnals within each connector 220, and al so in recessed
areas between adj acent cable connectors 220. The shield blades 106 in
recessed areas between adjacent cable connectors 220 are in electrical
engagenent with both cable connectors 220. In the illustrated enbodi nents,
adj acent term nal/ground pins are each separated by a ground path. However,
in other enbodi ments according to the invention, 20 ground paths need not be
provi ded between every adjacent termnal/ground pin. The nmultiple ground
paths provided in the connector systemafford the connector systemwth a
stabl e i npedance profile. In particular, because of the nultiple ground
paths in the connector system the effect on the inpedance profile of the
connector as a whole and of

10



i ndi vi dual signal conductors caused by the failure of a single ground path
is reduced or 25 mnimzed. Al plastic parts of header connector 100 and
socket connector 200 are nolded fromsuitable thernoplastic material, such
as liquid crystal polynmer ("LCP"), having the desired nechanical and

el ectrical properties for the intended application. The conductive netallic
parts are nmade from for exanple, plated copper alloy material, although
other 30 suitable materials will be recognized by those skilled in the art.
The connect.gr ne%eri | s, geonetry and di nensions are all designed to

mai nt ai n ab@EéQi‘F@ Brpedance throughout the part. 9 WD 2005/109 78

PCT/ US2005/ 011418 Al t hough specific enbodi nents have been illustrated and
descri bed herein for purposes of description of the preferred enbodi nent, it
wi |l be appreci Anelectrigat dppgectestsystemdionprigingki || in the art that a wide

variety of alte t I I

achi eve the sangeﬂ%grbgds?lqégé%& rf‘éﬁ\g %ea#eﬁ{ﬂé%%ﬁr?g{%@ﬂ?ahf S?%naﬁérﬁgﬁﬁ ments 5
shown and dehealithefishi¢ld biades d&q&)ﬁlirtgjthg'efrommridhe scope of t he present

i nvention. Those ﬁfth skill in the neghanl el ectro- nefhanlc , and

el ectrical arts?§fKF W@ﬁ%ﬁt‘?rf"%ﬁﬁ‘é‘&aﬁﬁ ctricy| mf‘f*‘%“"’ﬁr"éﬁr@‘if’o‘? SRR may be

|l ement egndaferfent Sfith i AeadLPBIS! tho QbrrARMIARES Blural0b? cRORLAICAKEON 1 S
i ntended to cover any adaptatlons or variations of the pre erre

embodi ment sormestws@eu ofitheailvralitylod cetflo pennegtorsicompeiping est:leytrucmlﬂ)ended that this
i nvention be 10 he cIa ents thereof. 10

conduatlve omtef%g)%.m%?{avl?Xg | ere an e!lec I'l(‘taﬂ?/ ll’lSl,lEl lV?nllll’lglf&) Sgllgh <] lnﬂeheader

VWhat is claine ca connec

connect or ﬁmmfglﬁjlmggatlbaﬁ;ad@dcd@ddmvlawnngﬂmabuﬁ@dlﬁs‘o;aueﬁ f@hgﬂhalout]@t ns and a
pl urallty gf Shlg_@ bl ades extendl eBerefrom and a socket connector
conpr i si ng AP B |ead g et a?n 2t PRe§nddhgnegesadit path ong g¥senent

with the hg M&%Qpﬂynal Hﬁ@ tﬁ@fﬂnb?ﬁou@ﬂ@ﬁﬁ’dlﬁﬂﬂgﬂa aavity YEAkbdiVinPh Rét@RL bf cal cable

connectors, eac t he p urallty of “"cabl e tconnectors co r|S|ng an
el ectri cal ttye plwrelity wf shivld hiadee thehaon sheneptérdwiisige inebideign Bnst @intast farcal |y

I nsul ati Veefegt%gglly c%ldlsah gg\'zvitltl rt’hee i Bt of the plurality of shield blades.

2. The electrical connector system of claim 1, wherein the outer housing further

includes a second contact for electrically coupling with a second one of the plurality of
shield blades.

3. The electrical connector system of claim 1, wherein the conductive outer housing
of each of the plurality of cable connectors is configured to electrically couple with a

shield of a cable.

4. The electrical connector system of claim 1, wherein the at least one terminal is
configured for electrical connection to a cable signal conductor at an end of the terminal

opposite the end configured for engagement with one of the plurality of signal pins.
5. The electrical connector system of claim 2, wherein the second contact is

configured to electrically couple with a second one of the plurality of shield blades on an

exterior surface of the outer housing.

Il



housi ng hol ding at | east one conductive termnal in electrical isolation
fromthe outer housing, the at |east one termnal configured at one end for
engagenment with one of the plurality of signal pins, the inner housing
including a cavity for receiving a first one of the plurality of shield

bl ades therein, the outer housing including a first contact for

electrically coupling with the first one of the plurality of shield bl ades.
2. The electrical connector systemof claim1, wherein the outer housing
further |ncI udes a sec nd contact for el ectrl cally coupling with a second
one of thedpl urﬁqul g2 c%‘}ﬁe‘étPHSWeﬁH%fs" aim 1, pihgreg @Etaﬂeésélon%?ﬂﬁ'é&tt“@r system
of cIa|n11wnwmgh%hﬂngQ§ conductive outer housing of each of the plurality
of cable connectors is configured to electrically couple with a shield of a
cabl e. 4. The e bust ieroiakl cofigestd dor W@Mmﬁhe@loauhﬁ\ﬂeen\mfestafmetmverahw | east
one termn r ection to a cabl e signal
conduct or 8‘#5'%'%1 %19995459’(]{]5‘?8538 O%Lﬁ%{c&owg;sbll té {phe end configured for

engagenent Wit ha @sendderrhinel wnﬂgﬁbd ot dﬁctrﬁiamhedvioﬁfbetv&en AReconle€thei cal
connector systemof claim?2, wherein the second contact is configured to

el ectri cal Plyrﬂ@&uﬁ%gw piRs andsasesard Hgral sendugter ld@?é?h?y of shield blades on
an exterior surface of the outer housing. 11 6. The electrical connector
systemof claim1l, wherein the at |east one conductive termnmnal conprises:
a first teVni naThecqie:mIiugllJp@mettor systeocofrdlaml 6, sdmredrcthe cavihetfeemner first of the

plurality . of.si.gnal in n conductor of a cable; and a
second termtﬁ]’.ﬂg '%%??ftf S?ggwfe?)?%glﬂé%taﬁlgcg @?ﬁ]ﬁg’g i on between a second of the
plurality of signal pins and a second S|gnal conductor of the cable. 7. The

el ectrical connector systemof claimg6, wherein the cavity, of the inner
housi ng i s8posi theotiedrieramerior piten ?fsqla@r?d“@é@ah@w&eﬁhw&w fugherthe

el ectrical mEﬁnIHPr}%%% cOMELGR Qbct ﬁ&aﬁ‘l:y i JI'HQ?H'{%LI{]%III?M r!g@lgl further

includes at ontact for ect coupling wt of the
plurality blhdsmelhd:xtebbasmﬁlconfnhnoebetbmusmlg surface of the outer housing. 9.
The el ectrical connector systemof claim8, wherein the second and third
contacts

9. The electrical connector system of claim 8, wherein the second and third contacts

of the outer housing are positioned on opposite sides of the outer housing.

10.  The electrical connector system of claim 8, wherein the first terminal is positioned
between the first contact and second contact of the outer housing, and wherein the second

terminal is positioned between the first contact and the third contact of the outer housing.

11. The electrical connector system of claim 2, wherein the first contact of the outer
housing comprises an inwardly projecting element extending at least partially into the
cavity of the inner housing, and wherein the second contact of the outer housing

comprises an outwardly projecting element.
12.  The electrical connector system of claim 1, wherein each of the plurality of shield
blades has a generally right angle shielding portion configured to be disposed adjacent to

a corresponding one of the plurality of signal pins.

13.  The electrical connector system of claim 12, wherein the plurality of signal pins

12



of the outer housing are positioned on opposite sides of the outer housing.
10. The electrical connector systemof claim8, wherein the first term nal
is positioned between the first contact and second contact of the outer
housi ng, and wherein the second termnal is positioned between the first
contact and the third contact of the outer housing. 11. The el ectrical
connector systemof claim2, wherein the first contact of the outer housing
conprises an inmardly proj ecting el enent extending at least partially into

t he cavit of t si ng, and wher ei d contact of the
out er hous ‘Wd’ Ui E’éb bﬂ?‘ﬁléﬁfev@é?aﬂg‘iﬂ g thy; '5‘@5? Séfs‘écﬁ’éﬁ*’lt th‘?L%ene'Fﬁle righbct ri cal
connect or ﬁ%%ffé ﬁmm ?bmom; & thwﬁﬁmltjﬂ ol gfadémbawaﬁy shfotfd (RE) €l d bl ades
has a genera % angl e shielding portion configuréd to be disposed

adj acent tDluraéttmﬁsu%bmnam@nnﬁ@owflaltshelqoargwai qacly obtihe plugality opsigsal pI8. The

el ectrical connector systemof claim 12, wherein the plurality of signal
pins 12 and plurality of shield blades are arranged in the header body such
t hat the genher alheyelédtiinl compotoesstenedihldig 1 oheieimthe @lurilitg op bhigldIbiddys, of
shield blade? su stantlall surr und the plurality of signal pins to forma
coaxi al sh?@lﬂ"ﬁgéﬁﬂamgﬁwﬁ LU AEmaetitlal i ty of signal pins. 14. The

el ectrical connector systemof claiml1l, wherein the plurality of shield

bl ades, are forned in a continuous strip of material. 15. The header
connector bf. cl Bieheader opheactdiref chisn dbrwhemio the osmnmpmestrmxferatqial formng the

plurality Porm?rig tﬁe ?lﬁpah%dgf sh%e"l'cﬁ BIQSJS tﬁR{m I%EI?}S f%ieg%%%e ar'lecc>1i1i§l nf | gured

Ly
for engagenen ed Ccrrcul ect ri % F connect or

assenbl y caﬂpgﬁﬁ&mgthQNhﬂﬁ&nmoneoﬁﬂectr|caI signal transm ssion cable, the
at | east one cable having at |east one signal conductor; and a socket
connector conprising an insulative carrier containing at |east one cable

connector, 14 he &} o|.6@sh QRfeSFke afdRingconpri sing a conductive outer
housi ng, % out er housing having therein an insulative inner housing, the

i nner hou5| ng ha;llchsngleaclefdmc@t sigioad trdosmaissren ¢ableptheal least ok eahle haang atsol at i on
connected at one end to a first

fromthe ogtsi h(s)]usa'llrc':ﬁ ad Pe first term nal
signal con ¥ ©8 *'s¢ % at° 1%gst one cable and having a first contact at an
opposite end, theckéttehndtdtTbm@rising hnlthsilgtid @avdricynthding £ tRkMdnd@alle Shi el d
connector, the at least one cable connector comprising a conductive outer housing, the
outer housing having therein an insulative inner housing, the inner housing holding a first
conductive terminal in electrical isolation from the outer housing, the first terminal
connected at one end to a first signal conductor of the at least one cable and having a first
contact at an opposite end, the inner housing including a cavity for receiving a shield

blade therein, the outer housing including a first contact for electrically coupling with the

shield blade received in the inner housing.

17.  The electrical connector of claim 16, wherein the outer housing includes a second
contact for electrically coupling with a second shield blade on an exterior surface of the

outer housing.

18.  The electrical connector assembly of claim 17, further comprising a second
conductive terminal in electrical isolation from the first conductive terminal and the outer
housing, the second conductive terminal connected at one end to a second signal

conductor of the at least one cable and having a second contact at an opposite end.
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bl ade therein, the outer housing including a first contact for electrically
coupling with the shield blade received in the inner housing. 17. The

el ectrical connector of claim 16, wherein the outer housing includes a
second contact for electrically coupling with a second shield blade on an
exterior surface of the outer housing. 18. The electrical connector
assenbly of claim 17, further conprising a second conductive termnal in
electrical isolation fromthe first conductive term nal and the outer

housi ng, the second conductive ternhnal connected at. one end to _a second
signal  cohtuct Bhe gectiiend cagnertop asseshly of sl 1anuhaieivithierwerdossing Bt act  at

an opposi t gyfpikes 4 thiri%onthBErof E%%i@ﬁl%ou?ﬁ’f@@ﬁﬁ REhiREHRIPbMIObn ?r&)?{t@io’l'l

wherein the outer housing further conprises a third contact

el ectri cal hyfageapthe pgtenhousing. t hi rd shi el d bl ade on an exterior surface of

t he outer housing. 20. The electrical connector assenbly of claim 19,
wherein the cavity of the inner housing is positioned between the first and

second t er pd.nal She elodrivdes@iedtor ASeMmBEWTAaaNd9, Whirsid tOdvag bsthalighepOSi ti oned
on opposite sides of the first and second term nals, respectivel(’;vfi fromthe
cavity. 21housHig igpesitigned betwegh Hiedirgirand secons feymyrlse prgd whergin thiescendandhe cabl e

|5 a_coaxi plrd GBS aresitibEs 61 FEhERes SR IR0 8RBT ©f ai m 18

wherein the cab ) tw naxi a C An el ectrical socket connector
conpri si ngrespastivelyUren ithescagdy.ri er configured to engage a header connector;
at | east one cable connector positioned in the carrier, each cabl e connector
termnating a correspondi ng cable, each cable connector conprising a

conduct i ve2put eThe dledtédlgotice@t hisembly)ofeRNN 6} wEkria tie &bicak d codxidlhe
correspondi ng cable, the outer housing having therein an insulative inner

housi ng, t IS nner housi ng holding first and second conductive termnals in
electrical isolation fromeach other and the outer housing, the first

term nal connected at one end to a first signal conductor of the
correspondhg clld dectaerd colmecwe esaablyarf wianall 8 colmreiottiedcabte ionewimaxiat 0 a
second siggﬁﬁeconductor of the

23.  An electrical socket connector comprising:

an insulative carrier configured to engage a header connector;

at least one cable connector positioned in the carrier, each cable connector
terminating a corresponding cable, each cable connector comprising a conductive outer
housing electrically connected to a shield of the corresponding cable, the outer housing
having therein an insulative inner housing, the inner housing holding first and second
conductive terminals in electrical isolation from each other and the outer housing, the
first terminal connected at one end to a first signal conductor of the corresponding cable
and the second terminal connected at one end to a second signal conductor of the
corresponding cable, the inner housing configured for receiving a shield blade between
the first and second terminals, the outer housing including a first contact for electrically
coupling with the shield blade received between the first and second terminals, a second
contact for electrically coupling with a second shield blade on an exterior surface of the
outer housing, and a third contact for electrically coupling with a third shield blade on an

exterior surface of the outer housing.
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correspondi ng cable, the inner housing configured for receiving a shield

bl ade between the first and second termnals, the outer housing including a
first contact for electrically coupling with the shield blade received
between the first and second termnals, a second contact for electrically
coupling with a second shield blade on an exterior surface of the outer
housing, and a third contact for electrically coupling with a third shield
bl ade on an exterior surface of the outer housing. 14 24. The el ectrical
socket connector, of claim 23, further conmprising a retention ¢lip to secure
the at |eadt onéhefletiical sagkepenmnedtoictt claimudefugtherqoatprisig a refsatien diprtpi cal

socket conggglhe Afjekl adeiddhicd bhidieir FAFPELAENT 2 cabl e shroud  engaged
with the carrier. 26. The electrical socket connector of claim?25, wherein

the cabl e shroud guides the cables at an angle to an engagenent direction

of the socket canngctor. 27  The electric ocket connector. of claim 26,
wherein th Ecabfgeseqﬁ%{(}%al ﬁo%(gh%fmpg(g?ru@daé‘aééi Fup eroﬁ'ompé??gtahcghhtséwufii nes the
di anet er obngape&d with theccafradhl es. 28. The el ectrical socket connector of claim

23, further conprising a plurality of cable connectors, wherein each of the
plurality of cable connectors are individually replaceable within the

carrier. 29 Anrgld é@étfi%&%ck%%ﬁ?ﬁ@ét&f of'cPlimb8! %é}@ih}tﬁ'&ca%ik §1lr@tfdtéu:id%§|thes! gnal

transm ssion cable, th connector conprising: a first termnal configured
for el ect r cabdds at emaealt fooam angagenfent directipy nbihe senkduwinoectaf a cabl e; a second
term nal configured for electrical connection to a second signal conductor
of the cable; an electrically insulative inner housing configured to receive

the first and segogleirits soakepddmnedodfREdihi26ahérsialiid tdlesthaodn Bahaditidier, the
i nner housing_ including a cavity for receiving a first mating ground

cont act t h&qusi 9 ordes ghaader fimas the disgetrn of PReofolt eablesousi ng configured to
receive the inner housing, first termnal and second term nal therein and
electrically couple with a shield of the cable, the outer housing including
a first co@8.act Thoeleatiend sodketddnpeaaudlciany 23 fukth¢thmnfprissig a plurality of

cable connectors, wherein each of the plurality of cable connectors are individually

replaceable within the carrier.

29.  An electrical connector for terminating an electrical signal transmission cable, the
connector comprising:

a first terminal configured for electrical connection to a first signal conductor of a
cable;

a second terminal configured for electrical connection to a second signal
conductor of the cable;

an electrically insulative inner housing configured to receive the first and second
terminals in electrical isolation from each other, the inner housing including a cavity for
receiving a first mating ground contact therein;

an electrically conductive outer housing configured to receive the inner housing,
first terminal and second terminal therein and electrically couple with a shield of the
cable, the outer housing including a first contact for electrically coupling with the first

mating ground contact.

30.  The electrical connector of claim 29 wherein the outer housing further includes a
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mati ng ground contact. 30. The electrical connector of claim29 wherein the
outer housing further includes a 15 second contact for electrically
coupling with a second mating ground contact. 31. The el ectrical connector
of claim 30, wherein the outer housing further includes a third contact for
electrically coupling wwth a third mating ground contact. 32. The el ectrical
connector of claim?29, wherein the inner housing receives the first mting
ground contact between the first and second termnals. 33. The el ectrical
connector of claim?29, wherein the first contact of the outer housing

conpri ses Rondfrargl fpr plesiricelly sryplinewithe sesond mring seaund geactpartial Iy into
the cavity of the inner housing. 34. The electrical connector of claim 30,
wherein the second contact of the outer housing conprises an outwardly

proj ecti ng3kl ernBrtelectical EFMeeibeaﬁqiziiMO, sbemactheputef haisaigriudtier ivdhetegan t he

first contact of e ou5|n .conpt se an in | y projecting el ement
and t he se%gﬂﬁogﬁﬁq?rhﬁq?c 1%%?‘ coipl dﬁ“ﬁl n@"r&?{ ggFPdlﬂ\évaﬂ% %Orrpri se outwardly
projecting elenents. 36. The electrical connector of claim 30, wherein the
first and second contacts of the quter housing are resiliently deflectable

st ruct ur es3%el ebiesdecticghramectyr ofufrivciys Meieghe msgehusing|rgcesies H@rfﬁ*ﬁt bunps,
and di npl &g %mmﬁg contRE bty échQ‘PiFL‘E‘Q &&Eoﬂteﬁﬁnﬂblg‘ 29, wherein the outer

housi ng recel I nner ou5| ng, first termnal and second termnal at a
first end thereof and eI ectrlcally couples wth the first and second

mat i n roynd cent nd end th 8..,The electrical
conlnegtgr g? cl efgr tﬂr ?ﬁé {’V,hFl‘ggqtf‘?ﬁ{ﬁiﬁ%%&%@‘?@ﬂ{eéiwu%g ng is
confi gur edccmq)r@asm nhverlly px%?éctlﬁg)él'feﬁéﬁt ettehBing At RhR GhitialRlints Heahthtyobr t he

cable. 16
the inner housing.

34.  The electrical connector of claim 30, wherein the second contact of the outer

housing comprises an outwardly projecting element.

35.  The electrical connector of claim 31, wherein the first contact of the outer housing
comprises an inwardly projecting element and the second and third contacts of the outer

housing comprise outwardly projecting elements.

36. The electrical connector of claim 30, wherein the first and second contacts of the
outer housing are resiliently deflectable structures selected from the group consisting

essentially of beams, bumps, and dimples.
37.  The electrical connector of claim 29, wherein the outer housing receives the inner
housing, first terminal and second terminal at a first end thereof, and electrically couples

with the first and second mating ground contacts adjacent a second end thereof.

38.  The electrical connector of claim 29, wherein the electrically conductive outer

housing is configured to make electrical contact with an electrical shield of the cable.

16





