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LOW | NDUCTANCE SHI ELDED CONNECTOR Background Thi s

invention relates to electrical connectors, and
weoandsitoed7arly to | ow i nductance, hi gh-speed el ecrmise®b/o11418

connectors for attachment of electrical signal

transm ssion cables to printed circuit boards.

Conduct ors carrying high frequency signals and

currents armeOWIDNDUCTANCE SHIELDEDECONNECTGR! al k

when placed in close proximty to other conductors

carrying high frequency signals and currents. This

interference and cross tggk pdesul t in signal

degradation and errors i reception. Shiel ded

cablTéis inventiau a¢lhb leclegrical coynesiagh and partismiasly to low inductance,

highiAor R RDSH P E TR of ARricd b en S B gtples v
pﬂ@t@d@ﬁamgd,arg@bl e wll interfere with the signal
carried by another shielded or coaxial cable in-close

pr o%Riluajors cpIRe highafireqyeneit Seuals anskiverenisce suhjedi iqinterference
anGBREN Pher A eih R BrRubfY 1 pBE B AR FlAiBR trequency
sighait end euresice 'Bislimetasice!dnd bedsyedi cal godt & sighg dogadafon and
i ndi vidual shielded wires and cables is often_ not
crrefgdR Figpilaceplipni Rtislds cablan@reavaifbliue g yshenalidémfor
traRBSE A6k ?oih@t{gl)ghere Ripoftt, £ANOARE R IIRoBd me%ligiai carried in
space. 1n these circunstances, two-part high-spee
ones$heclted cradoagiahcabde wilk intaferaimithriige sipna caettddyrahotiter stéelded or

hs, .are used. I n_high-speed el ectrical connectors .
cof¥ A e R h oS RHNY. CHHETER: & SRt Heonngetiog, tedias gBpmection to
a plifiteBlcAYhifBo@d Stha th;@ld'iﬁ%il%@' aRGEorRl Ridflef 160! theRb Y aRbwirse

. signal conductors in the connector. Instabilities in
interfesencappad arasstalkretwean signals. i Theruse of individead ishighied wires and

(.S [ ons, i.n.the transmitted. signal,, and st abl e
catfisat Bl B eb P g Fbe T B b et o e e TRl adoree
nuhb@ @i eaicREoR g 2Ckdry SIS spader Badese diftthmkinkéd, hOS-phi high-speed

t he i npedance profile may result from for exanple,
elegtgral soRNGstOrs CRRptaming hirldcdeoadetivedgthsiartusedsi gnal

confuctor r . . .

of T aper el Rl Lo S Y IR R ECHRE B i
desirable g piavitecvstable éhpedants prpfitef fos bichl ditigsiEedl cbh@ittors in the

frequency, signals and currents is needed. Summary The
comngfh ISHOMSE i g MR POt 1V kg tradfegindsyieabi distortions in

the ¥laRShite8 ]enG0 BRAEE kQb1eTi e@iﬂc@ﬁﬁﬁ@fmc&ﬁne@ lo?ﬁ{c%é Gl importance as
signal transm ssion cables to printed circul Boar s,
frequencieeamhdotinteintreasee dneabiliti¢san theinipedemtel ppofiletrhay result from,

connect or, conprises a first, termninal, , .
for examgle, fllure of'a ground path assomateg with a signal conductor, or an insufficient

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

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 signa

conductor of a cable, and a second term nal configured
WO 2005809%¢% ri cal connection to a second signal PORNUSZID®011418

of the cable. Anelectrically insulative inner housing

is configured to maintain the first and second

termnals in electrical isolation fromeach other, and
eleatkisally mshluti%m&eﬁ&)ﬂismg if mnfi’ganeeli toinmaintainf the §irst and sevgnd

ro nd t ther | ectr,ical.l onduct.i
erBreti s i i op o B R ot dHaunS IR Ry & rpefving o
firse ﬁfd % gEcﬁﬁlﬁ‘cBﬁtla thé’t@ﬁll A S Qekitally Elubyy LR RBsHE rébedves the
shie t he ca ' e. The outer housing includes a
inncomtamg efndrflreﬂ aadtsedandlteryivdepndadgsowledtricably copples with a shield of

contac received.in.the
ol ANEr TR GUIh o SHE SRBERCY Cabaa TRt B phf B fr
matify ffun@ Bontaét 1BEeeddrih € cavag o theGaRdIMOuSIhgCONPr i S eS an
insul ative carrier configured to engage a header

conHeanagher epbeorimenth agrording fhthe frveatien. aarelqctriepl spekggonnector
cox%? §aR glfSufa?(}Q CGliRF ol é%&la&) el ga H&S&ﬂﬂgdt&g I%@Rfoﬁed
ﬁ’] connect or C con&uct Ive out

withinuhe agmef Bt Idastednie)cable mnemtc&d térniAatily aeécdre@portdmeg cable Each
?orrespondlng cabl e. The outer hou3|n has t herei
ca gqnns@tpv eomprises aigandichye ABICEhersiRg fledirically connest to 2 shield of
the%8 e chbfeT TR ofich Hoﬂngg%{s tfidbin' HOhAHAAR ihhGRoRARE
er an t he outer housin term na
holdmgrfafsttmd satonaroenéudive tersiigaiain cdemdcai tlmlailomffrmh each other and
corr andi cabl e. The inner housi i s configured
thefogier REBan i N BB SRR bl ARSPeLIA SLEAA PGS of the
corBRpOiHnS E4UR. M SinndRDuSNE8S chiFlbtdirol RELNARSa ¢hidld bdde between
contact for electrically coupling with the shield
thetﬁratce@drse@md\tmmbds wekmouthehdusingtinglndesselishepniast ivrredgotrically

secqo nt aGt or el ectrical C
coluBE AR AT adsaees T PP QB RREnBhyfs, o second
corftab 6t BtSEaNS coaplehgawitinh kebomaRhREd bihed ot hiesttediGrdukfce of the
coupl i ng VVI a third shield blade on an exterior

oute hqusing, ad 2 Mirdsentact fop glsrwigally poupdiag dth airdshisthblade on an
emgﬁ&g&ﬂg&gmﬁﬁegggrh&ﬁﬁgélon an el ectrical connector

em conpri ses er connector having a header
bodIn arother ambbdmn&int tocoading togtha hnx{@hﬁﬁn aan@l@triﬁallb@iriettxm system

of .shi el d. bl ades extendin é‘ih% rom A sqcket
COTRRSHFS a@s%dqr REIISEIoR 2 dRe agder e§Y Pthiaplwality; ofesigngt ping pnd 2
t he
plutadity BA{HiH b Q}Etelﬁﬂ?%‘?lgﬁﬁ%n.‘gﬂf% SBT;EFJE o ?Ené?tﬁﬂﬂg anl

carrier contains a p ectrica
eleciuna:llgcﬂnmlatwe&mﬂneroﬂ cdrifgupdd.fon bngagembntcwith thedwaderdody.s The
ri ses Iec rically conductive er
ngwwgp glpqucgl |C9§1P GORRESEY, eﬁ@%ﬁ%ﬂ‘a@% of cable
conﬁ@@cofs%%{ rﬁ@é@d A& theIdS AludiRRYutd? Wl%uﬁf?% Q(’ﬁﬁﬁﬂniﬁ% an electrically
term nal |n electrical isolation fromthe outer
inslatied mger liwsingn Ade imsodowsng haltls atdsasa ontamrtdyctﬁm terminal in

ele(htglcg <3l dso lé}gorﬁ]tg%qlgl? Lg?{‘&{)qluﬁlrél%lo t]:{hé grner ousmg mci gse 3 cav1tytt]8r

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.

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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housi ng i ncl udes a contact for electrically coupling

with the shield blade. In another enbodi nent according
W 0oshesisiventi on, an el ectrical connector asse@U§2005/011418

conprises at | east one electrical signal transm ssion

cable, the at | east one cable having at |east one

si gnal conductor. A socket connector conprising an
conélinsive autey hoosang hwingmntea'ni arsinatlatieasineohesogh | The inner housing

onpector. The at ne. c .6 _connecto onpris
hol iR e Ve B 1SS AL P R OF ROPEITE oaler PRGTI i § 0t
ternhilAGS cOpieSlel Gt oﬂ—é‘ﬁld 88 s | BEhdveldd Bf ehefdt Ieakt one cable and has
conductive termnal in electrical isolation fromthe

a firstectach eari epposithend: | Fhetinneshensiag incdudss asevit e for sgcepripg a

. f. d
s Pt 5% B SBALE0Gp 0 05 Blel £R sy
cougm@wlthm&shwd bk wetrB/ed i t¢iiberfUsihgcei vi ng a shiel d

| ade therein, and the outer housing I ncluding a first
contact for electrically coupling with the shield

by ade 1 ecel ved | Bold el ifon 8 Aalige!, Coocr bl on
Vi eiligat las e agplodebpergettve viaward adreddereenmdctdr ih lhecordance with
|nvent|on havi n array of male pin acts and
the SRPRIGR viREAn AR BAle D nscogtqs@r@&éb%ﬁ@n G%w of the
¢ 0%@5&%%% a?ﬁafs@@ctﬁfe & 6f fhe Qbﬁt@r%u@@t gnc%flé@ldlblagés%frf@gure 1.

is a cros ctional view of the fr
h edtlgure Som aectssrsesttomal vigw oif greafirongiwed] afithe b@mldedorm;zctor showing

{ Ll f th . .
sl PR RaR B Pl nhRn S R SR b i i
momreigﬁgl%hm%lﬂl ew showi ng a socket connector according

to the invention mated with a header connector of
Fi Jiges 4118 3.pempgeiive viaw Boveing e sepket connecior aggostinginie
ane%élﬁ}ﬁ glgatt gﬁ laryeg&)err & OIE_I?C%E)? %tf %{gugeoseld 3. in the socket

i 8 a perspective view

of Hl@ﬁe@bé g p@l@pébﬁ% Qfewﬂé’ho%@ﬁrﬁmﬁﬁmdﬂﬂ tlble benreuioe ised in the
and I nner hou3|ngs renoved. Figure 6 is a perspective

sockgt ggpnsstawioh & mating face of the socket connector

f ' -
e e
and finn@mhbdidn gsarmoged. F| gure 8 is an ill ust rati on of the

caki;e connect or s, naI pi.ns and shi | ades of the

UEIE SR 8 PCRBRLE AU SVIRG Hisdp @%9 the §ecief gRpngetor of
Figlﬂe 4.

Figure 7 is a top view of the socket carrier of Figure 6, with the cable connectors
removed from the carrier.
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
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. Itis to
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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Detai |l ed Description In the follow ng detailed

description of the preferred enbodi nents, reference is
wore@ée/10937¢ he acconpanyi ng drawi ngs, whi ch f or nPEI/psaons/011418

hereof, and in which is shown by way of illustration

speci fic enbodi nents in which the invention may be

practiced. It is to be understood that other
deteitesbdisadpiion, theyefore, it nidt fo beitalienlinsg Himiing sehseo and thgiseejre of the

P RREGPR L RO A SRR o mociotmi 1o+

des@igupds Q12, ad 1B KRSV b Beades coriiectod 10@ fdralke with dw inductance
limting sense, and the scope of the present invention

shiplded gpnnceter Iy aqoedanps with dhe RPN ERVeRtion: r Bae header cogpertar 100 is
o PR Sai PN ER R 0] Srd 90 Sk e s vk
comfeeis)e A00 (sheentin Gigurd e Teddaderconnetdol00Lif€ludss a header body

onf.i for_ attachnent to.a printed. circuit boar
104g H@ﬁ%ﬁﬁé@w Bs e GoRtnEys KEP fgRMeRtldavIEH Pqurahty of

shiCRIIMs 1106 B eHeqhétin. T["h% h'&%?éi' %Bdf @O‘Z‘%%ﬂﬁedli%%&l{l&é HQ&ﬁlcal
a header body 102, a plurality of signal pins

froat walhi 16 wod $orsand hotioin fataralty-edterving, rlngrlaorpaumls 1132 anfl 114

oSO R EBRES O 1 E SR Bri

of figPsighdl-piRidRMih@bsdndddsyl- lﬁxilﬁerjplﬁﬁLht)h@ﬂ dedOmH SHiclMidde-receiving
112 and 114 pro ectln%@perpendlcul u@y therefrom The
openiggstl ieall Ofl‘IblC $xtepd belveen an itemalesuafape 422pnd gn external surface

\Y; & and a
oL b St PGSR ARSBIAR Bl e B 15 e
forﬂ:ﬂ:& to Hzivie aodenedallg i ghx hieglel cloed-veeeon aThe bp&fingl 115u1 f &Ry include
nd an external surface 124 of front wall 110. The

Ch%IPZfélfe SPEgNGEP Ak eRaRTPdh Pleinipri! serdaceddiand sytesnd siiggs 124 to
assist-fh @6 SsEATONRA ﬁ mva%d_@hi%gﬂ%%gés %rl ght angle

Cross-section. e openi ng , 8 may include
c halthepledligyn bf agnzdgaim;t 10drage confipotdd fof 1risemenmﬂb tharplusdiey of
external sur 124 to assist in
fire a1V PRSHIRR 0dn SR ae BPRLorIOR fo foren an artay of
sigitd] piidl 104 YyiRéh &e%ﬁh gll%ﬂ' ?or]rgé]epﬁf)ﬁ’ 1&895&%@3@@&? pin-insertion

insertion into the plurality of firs
Wll‘zdpg’ﬁ 200 fin mating éti)q;klehfg)rmp@m %(Shd\ﬁn lmFllghE @ewtlen the socket

con\%lg fdd} ’ 1%s8g(ﬁ5 %ﬂe&?er%&%@%{qrowa ﬁ]glhs%p;ﬂat&}n 864 includes a

firss exghpﬂz d?dtéhdhr[gsﬂfdvb@[b b GENS] 1233 th@hé‘éﬁ&ﬂ &ﬁmé&@kﬁio and a second
connector 200 (shown in Flgure 6), when the socket

endc]c%ﬁ@é‘ieélrapzﬁ éfqné therfsféfr eéd SPrang confegtechfte insegmentoon opening
321113% %:da& |n 104 includes a first end 152
ng above e front wall 110 of the header
confiecploralityof shagld baadse t0dste @Ach bahed RPGERd8 BEherhl PALt

first end 152 and configured for insertion into an
angiepsivﬁ gportion 178 GanBiguier i@ he insersestiatoathe 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
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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The plurality of shield blades 106 are each fornmed to

include a generally right angle shielding portion 128
w@omsiigasred to be inserted into the plurality BET/US2005/011418

second, generally right angle shiel d-bl ade-receiving

openi ngs 118. The generally right angle shielding

portion 128 of each of the plurality of shield bl ades
shidld®lides [ 06l also fehsicant leadtloyie pleeidaaitiil 811 Fhe humber dfshield tails 148

rtion 130 and seco 1 rtion 132.. E
me 5 e S 451 rmoerat pieEEIGRy 108or I&%%@ﬁ%ﬁﬂt f‘&fmq}w nurmber
of £H1aﬁ'bla%egi(% sRisglAiargdRes bf %h%ﬁﬁelcp{aﬁfla,e Ei@é%é’d( het§om the
to internal surface 122 of the front wal

first aed L6 2ahd conbigheed der inbestign 0@ a hplead4fin e prénted gigeuibipoard 30

BEERNE e T

shildl&et 006 33Qlechidaf§Bandctedao 3ig@hald Mane AD@ithingethted circuit
strip ofshield blades 106 al so 1 ncludes at | east one

boagfl 38} n ¢ araferiedembmdémenirbield bipdesnis) age eemmentysgonrdedydn an
e AR TR B n Bl 400 0P B

embediardt, anldast 6}ﬂe @ifgnelqﬁhl 16disadlettiticlly chdBecta] withgathnd phane 40 and
fromthe fjrst end 16 onfi d for |nsert|on
comwg?yagrﬂla}d@ davith 3 l?aﬁbshg?lﬁ%% 19p 3&}5? srRd plags-
ad j
AS&ALw n%ﬁl dlE %Eresﬁ@ Bt s?ﬂ%ﬁ%%‘gi% Peg:ﬁlfvh}rgdéﬁglga s 106 rz\n&-% second

In one e es 106 are
Shlelldetdademaetlmylgwmmegs BB o0 ma@wwmmnthMy4ﬁ the fromtrwvall 110 of

thefendir GoaY WOEN D BRI eiratlyighe Bt ShikGihs fortgnd T2¥ of shield

bladéd ﬁfmbﬁaﬁmy%ﬂsaﬁd the RigahrpiRd 80le® BB aRehxiGPIHIEA dound each
f%Toun ded. I n another alternate enbodi ment, at | east
O

a@lualifiaf sighal pioulQds Bichof tHeqdmialitycsisaeaide genarally right angle
shlglﬁgo%}%-%%eqﬁ%g %)g%r%n g fﬁfé&ﬂp%su%%engrap OéTI\CI)MlAgg 3 ﬁ%%l%&f %)t first and

secEn@ eiiepcitiofiES 6 dnidSIB3 8 Dydited anfdi sBedRiGRImbivea tlﬁl@@trpd}ﬂﬁnslﬂéﬁ) and
and the second shi el d- bl ade-recei vi ng openln 118 are

142  Fhgrfdfstiangd sepend nagewed thypat prstipsoktO and) 142 prodigiensigaed to

R BB e 5050 P17 B0 raes 10

to Imild teashiel diblaglessiOorin piude! The edzrgmipombﬁ 434 @Ad the firet andasecond
coaxi al __shi elé%Sar ound eﬁch of the plurali tg{ of _signal

enqypqrEonsolp0 48gdn8 Of cdherfiheplarality %?r%%%mr é‘h%htapglﬁ openings
114 érgifémﬁe'&gb ‘fjrcﬁhdeeélfig sada sﬁf‘rﬁ@ﬂcﬂﬁgg@le fg all Pﬁlﬂfti*?lggen%neld

i ncl udes a centr al ortion 134 coup
porties 328l obmshigidrtiaderid61 IBie gadmaetdy aﬂuydrﬁnelnsmnsauﬁths @i qags 144, the

dth t t 140 d,142. The f d
sect ety areaeiooRat Bleuia orla rbfibiesbiel e Samid 028 Hhd the
gecﬁ’ﬁdi@n ain%ﬁﬁ)nﬁ nd hiafekiaPHEtht Ne RRIBEE I(ﬁesuHoﬁﬁ&lng@lﬁje a1r [ gaps 144

second | eg portions 130 and 132 of” the shield
are tosfigusedhts wine the hehdes|canidciard 90 10 Gratah apipacified ‘rmpedance (for

0 P B0 S A7 BRSNS T s i
ma§s%§r@mﬂ:t1@ﬁ e b @bhtihuoug kikipah @ neandBeRht @ Snomizes material usage.
Each of the plurality of signal pins 104 includes a pin tail 146, and each strip of

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 shield tails 148, with one shield tail 148 for every two shield blades 106,
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118 are forned to provide air gaps 144 surrounding the
generally right angle shield portion 128 of a shield
whb@daoss@6. The geonetry and di mensions of theP@i/USape11418
144, the geonetry, dinensions and material of the
right angle shielding portions 128, and the geonetry,
di nensi ons and material of the header body 102
whereir the shichixailh &4 &ire sgapsred 44d ali gned ovifhi gjtermate stoeldibhasles 106

st biES Gl B DR
148 gﬂél@ Blad8MWEmaPbebAdvileddHfn HbsniGa 3151148 @ithed hifSRASy or

production in a conffnuous strip in a manner that
nmeumﬁ@mﬂxepmndukmgam:mag@@fﬂﬁaﬁnpofﬂnﬂébhw9$é@@tﬁnﬁp¢nmm$

oSS SIS B Al s BB o

bacmh@mrdmtgaif lheddtB corfieBtofd I0TESn Ppristad elrenit Bodrs, ab4le ﬁ&ggdﬁéd shield
the same as the nunber of shield bl ades 106 or may

taﬂa iLft® pprmit badkda-hank meyntieg oleadsr enaediprsdOg without thrEPrence
betglfggﬁ grh&ﬁﬂ?la%"mdéfflﬁé‘é@ﬁogﬁg*h[eﬁ&{r chinggto%‘ hﬁ dlnﬁi g |1 g 6

emb&ihlneﬁtﬂsBpithlsem andisteldhile 48 bﬂeqﬁeﬁloﬂ&ﬁmvdm&rvenly spheed matrix,
shjeld tai|s 148 are staggered and aligned w

suck) thatbagh-£0-Barkaneumipdibraden epmagtarsdnahee %IPWFth sﬂﬁggﬂné fiyto each
oth@#I afisn GSF %ﬂ Lstl 611 Qﬁ(lﬁ ST glﬁ%@ﬁgﬁ% gre 19§e?t‘ég iftBkhefo fwall 110

ield ta bl ades 106 may be provi
of the thhadeln bod}h 162, dihd: pln It&lslll% api ttireshielditdfilsridB exend outwardly from

f I f t h strip.
the ST B ETUA T 60 EBOLANLHL TR0 s 0 gBLF B CURIEl4p o
hedd@} 160 éiﬂla)ecénthéﬂn%és@u@dqﬁﬁﬁhé fH61eane, Mhtthﬁbﬂnﬁédl erélﬁﬂsdﬂrd 30 or
i n back-toback nounting of header connectors 100 on a

solgeredthedeto Adteinatibedpritic pimstatl$ &4 6sanalghenl thils Y8 cdulddinstead be

back f head
surg oo SR RLABRESRENAen chiota tails 146 of

t heOap pADoLAighIAE BPRICkE VARG 0L Mustrite @ EFRUFLH as socket
enbodi nent s, ?FE)I n tails 146 and shield tails 148 are

conpigetor Phisanated with dgader 08 pSedkst pennester 200 msludagan insulative
e S T AL AR oGRLIEL &Y R R M

insalatlves turge2 10 iacledeslD@ort rveall 2190e aiidfbuir lﬁt@aﬂﬁéxﬁ‘eﬁdmg sitiglwalls

110 of the header body 102, the pln tails 146 and the
214g0 2 4ty 2 46,1244 pepiecting @erpﬁa@madw arelsoms Heong wadi3{g and side

] t
vl o5, el i e 3 BB, ped e
accbrdmgt!b thainvehtien, heohdes 168Q@ anBdodkat doneeqior 2(0exte corlfagured according
ard 30 0 ereto. native t he
to g shingRia TR GtEBa- L0 &' Bam b, SFleki opg el Soicany a
pluﬁﬂftfl éﬁﬁd{w&ﬁbﬂﬁ%ﬂl%eﬁbﬁ cabletbfbcfirs 890 Ere%é’i‘hgngtpwnﬁ]?lethe interior

mbodi nent of “socket connector 200 is illustrated in
of cramg@rr?é 04with sadoedblet conpeeterc 28 te@Bidating mmwpomdlhg signaler

transnnssuisnog lf)?e 27 nﬂl%cctagfes %98 may%eu of Sexgrplplle ncsoléllee1 ‘i of 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.

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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carrier 210 configured to mate wth header body 102.
As best seen in Figures 6 and 7, insulative carrier
wWQi®sinesrgsides a front wall 212, and four PCT/US2005/011418
| ateral | y-extending side walls 214a, 214b, 214c, 214d
projecting perpendicularly therefrom Front wall 212
and side walls 214a, 214b, 214c, 214d define an
224 imtheuisiog 2226 The opter hpwsing2aamtaihsamimsuletivroinnenusing 226 that is

con?ccogldtpggl(éﬁagsgggn&(gﬁ %err &Pgiéj ag}doz} %801? g(?n?ﬁiglgtg eﬁt}erminal 230 in
ele&h@ﬂqm'lﬁhdrﬁffoﬁje@aﬁot‘ﬁeﬂﬁlﬂ fréif UePG e itveRicPRN! Altoubleast

one, and typically a plurality of individually

ﬂluIS@eiP@é@b@dl@e@amcwdéeﬂmétrﬁra@dzmnércen@ww ﬁWW%WﬁO it
W1IEB§ éﬂé‘%cﬁnﬁfeﬁ Eha? fad(‘ﬁﬁf)ﬁa{l Shndutdve Y@nﬂha?salﬁléﬁr ?@Mcfﬁd‘éﬁ %ﬁl%hpﬁepartmg

a Correspond n ransm ssi
fromathé mv2dGon. TF(& exatpks 1r12(7£Be11_m3bdalﬁne1ft© eachraabiel oennmmay include

or_. tw n-axi cabl es. For inproved perfornance he . .
3 ‘bémrégor%@n%}ca e sl phliarel Ve ds1cae cPpTRSiEs 22‘5 figntained in
insCRRVEcHRBNERS ﬁﬁfh@\%%ﬁéﬁngaﬁlﬁﬂbe?é‘ bf &Hdﬁctﬁ\f‘e" teHﬁlﬁaM" Elach terminal

unshi el ded cables 270 best seen 1 n Figures 5a and
228 B30 isheonfigbied at @ fingend t2§2 2Rijacenicthontroc matieg @nd ofithecbnrestor

t i ng, 222. W d wi t h
2235 it PUFRISEh EPpeisd: gt s il B pFhéader AL offfsublipa 232
may Be bHEi Eihe®]rtand &RitHle ha8n&ab Lok B0k a)a'»dheplﬂ@ iA4168ing

by sol dering the outer housing 222 to a shi el d
beamSab@rnp&, dimples.atslothen sesiipndpidaBectaine spgauies Hadsterminal 228, 230

o AR S S B SR T %13 B BRE e

corﬁ@ﬂdﬂMO)\te niake Bled@icalatBnédtibnaviges oartiue®n 48§ bf #R corresponding
rmnal 230 in electrical isolation from each ot her

cable O i SCRenRIGEH 4paRpshegpnfigpred Ap ey sigpeblerranner to make
iy S, I
corhb 4 B SRR 06 B PR Vol 5004
contihetbrsaifdh¢ carapomtingleabid Y70 ey be m@hsl asagudiersion gtcuﬂad
departing fromthe invention. For e

congu{Eie: eSO eiDg R b a@pmlﬁacmheﬁaystw%f alodgment of
F1gﬂres 5a 8hd BB/ e QRG] ¥B 586 FAvaaledn c@ﬁﬁe@feﬁ% Sickial Joﬂﬁuctors 235

'e connectors 220 contained in insulative<carr
of 02‘119 Mytehamlscﬂ%f 230 avg imsertbeinsinoér hoosing @26 wed the inner housmg

t 8,.230 is red at a
226t1 g‘{iab&ﬂlsﬁ%fz ?dﬁ?lgg] & “ﬁirogﬁi”te(’iioﬁ%l’ﬂg 2%51 @F 1peg and outer
h 6@1 §ess o222 tiQel i

> @n al gl n %g%ecolf ° eadg%u%éo\dolIh S%ﬁ%flgﬂgg? %2%63&5‘%9 ﬁleqnteractlon

of RE@tﬁ'ﬁleu Hyon inngmijousingt22blapd helerdd in outenkeusiug Pk t | on

B DB SR B BB f e e

conhedtoi 200, Pheth eﬁﬁi@ 238 iCefFigBibdger RteidinyaChivld BIh@e 366 of the
posite first end 232 and near a back end of the

heaé??rﬂ&@daeaveez@b? figsh apdhresond eminalsad28s 83thethe emmduptive quter
hougﬁ’i 19(!1%35% gt 4ﬁ:l'gt JolﬂgacF %E)dn gf&?g{ggﬂ% 8&%11?@ ﬁqat[})lggﬁleld blade 106

recﬁmﬂfdmrthds Opanitke238 between the first and second terminals 228, 230. In other

embodiments, the outer housing 222 includes at least one contact 242 on an exterior

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
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connection with the conductor 235 of cable 270, such
as by soldering or crinping. The conductors of the
w@eoroseeysedi ng cabl e 270 may be signal conduct P€BHUS2005/011418
ground conductors, dependi ng upon the particul ar
application. In the illustrated enbodi nent of Figures
5a and 5b, after termnals 228, 230 have been
cortanin24dag 34 2wors thgrexterioo sattace @4 of 86 aterdwmisieg 222 are preferably

sliéﬁ&r}]ﬁl}glsqs é%th%%lgtpﬁ%oeséégcs o el’seegf%gfb(i?@enrﬁ{%gﬁgygaigtrqsp%gvide room
forlsAR1PRGHe 06Ib&lveOY iBhcdiQeE/ AihcériZablionhedtbi® 220N Ehe @Bitacts of

out er housi ngs 226, 222, respectively, are secured in

thesnisgy hohsing AG2 emydyenfeny suiiablerdesignt aechidingdreagts, bumps, dimples, or

[ Ot f.USi 3 n_inner i : . '
oo B RO Be RS0 AR AR IR} S n o
ter@Pely, Dthe2B8usath 20ER thréided witihhddtichad bpértirgscZB8), such that an
connector 220. The opening 238 is configured faqr .
openaR®?3A 10§ Tecerring f graying flade dBO s prppided beldeen ab adiResnidaminals.

[ t ' . :
Fo Hamipld BlosBRLoBRERN e T8 ctmre werhnalbBvo openings, a cable
corfiof haviey émirnéradhaly wooldHave thres openirps, ahi sl ah. bl ade
106,y ecej. ved .i n t he openi 238 hetween the first .and . .
s eCBHETLY AR sRble SR 23] f° GPHBPHGH B RSN iR due interior
2168t BEul APHSERGer? 2D, hdstiRgrAbd inqqg&reg B&nE IN 18R ot Hal212 of
an exterior surface 244 of the outer housing 222 for

cargPedl(yis derinied to dugideaplwiality efnbgiadpinsteceivingopedings @60,gind a

t header, ;100. In the il.lus ted.enpbodi nent, of
plulfy PEREG hadbenckvind Sknip A3 ol 0 SR G bsfepny the external
surBeR5aaed ﬂ{eCth'eﬁ%Ii s@ffiadeP86 %ﬂl_@ﬁﬂ' wall sur f 'ﬂﬁ@oﬁ%ﬂngéf%bh%z are
out er housi n%PZZZ for electrically coupli n% with a
positéensd guethdnat tiey gosespend toihe pesitiameridgerminals Ba8&30 and@round

COI}T%ZSC %{%, 2%&% 2%&8 Af t@%@le%gnﬁ&ﬁ}rg éﬁ(g M}&é fhl%g{%%%;c%ngéc%org f2%0 are

ousI ng are prefera recesseé
positi @ tii ehetuatierAISt The phitalite o€ Bighalqfin-@etetvind Opsiing 25D re
to_provide roomfor shield blade 106 between )
foqnﬁﬁgfdh%\iea Sty calag gliopsesect pmerdtilsy the phiality g shield-blade-
o3k Angh 2 Rt S D3eR2a TR ooty o
openirngs 250352 menbyvedethérerosabseaishl profilaspdepehding upen thetooss-

nbqdj ment.s, havi.ng nore.than t 1 inals, inpner |
secfigRil Fhpes dhe BaRg seat pit KH sadahielLhladesgi6n hg Speniggs 250.
2551a% idcle ARIMPREN bR 3SaleRleri# SRifYIeNS 430 AU R tRliAdSHon of

106" i s provided between all adjacent termnals. For

pingxtedphdshielddddsles 166nnect or having three termnals

would.have t ni.n a .cabl conn or. . havi ur

ter PoiaRE e bt PRED SR rad R HEER 2R SO ATRLL hd are
shabBdlhnd $hasdd ekl Qck BHRLGicA tBat 24d1vidhfl dABR! dohR&esks 200 (shown in

retained within the interior 216 of insulative carrier

dasheglinesgn Fagire {7) pggemavabdy raimdjuithin griiamd@19. Ardiionabnt
pofffirbog 4 Py 262 GhTPe HNidkR ol M TEisR a5 8 3uf or e i was
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
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
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plurality of shield-blade-receiving openings 252, all
of which extend between the external surface 254 and
wo b@siogases nal surface 256 of front wall 212. TREI/US2005/011418
openi ngs 250, 252 are positioned such that they
correspond to the positions of term nals 228, 230 and
ground contacts 242, 242a, 242b of the cable
latcloans60) © B2retdneion thip26@iag be comectloif ie@@Bargy © repair or
ositioned in . the carrie 210. The plurality of
replacg,Pap Op erG €/b ‘%/‘?I}ﬁ‘ﬁc@bqei% ngs 250 are for med to have a

genws%hbwn% F%ﬂk@& LdBRShARMIIE0 s am@ eﬁagwgeal wl’wthe
of shi el d- bl ader ecei vi ng openi ngs 25 are or med

canmav%lQa '@lmwbhel dhyoude2iOaprgigbtaand geides ecsubles 270rh9ethey ex1t the

250, .2 CrpsSs al
carfBE7] €08 o8 BuRdna bR Pra Rl Sl ERIREr s angie o the
enddpemeRt diftgtioh 6Ntk sBElRS cdiidcdNY0G Rue thabd R protidbconhbetion is
openi ngs 250, 252 may include chanfered entrances at

provydesy Ampne lop¥ prodilosstom cablssheuld 469 Baidpheablesi 29 ipf right-angle
beﬁé:lz ?\glﬁéﬁotﬁe 80 SAbLEld @r@ﬁﬁﬁg%;o g(g.léf&)s&llbﬁq {ﬁgteﬁ(%ﬁée% éﬁés Oable

Fom | Rternalrsur fron
diaameterar e shaped and spaced from each ot her such that

|nd i dual cabl e nnpe t s 220 (s i.n_dashed I|i ne
Ln% {iteragjonof én3 qogp%ﬁtsgré Qﬁa-”vwm the signal pips 164'and
sm@m%lad%g%é bPH@JdePH?O &b@&cﬁ&r\@%%me% 196 2n8RYCIRE200 ¢ engaged

provided on the interior surface of one or nore si
is ygat desn B RigpreRl 4o whizddanly the4dble gomnettdrs, s[g)ml pine ADA gndwhield

r.et i ng, cabl onnectors 2
blatgs Roied FuRG3is0., A8 WG Gt eroewas: Sepdtpins logglf eaRed by
ter@AANEEIZOLS0 FARInAdaBleSRmHERSLs 200 Ghild Bfield bfhdRY 166 are received in
retention clip 266. Retention clip 266 is inserted

opemrgs 73R bepeasnigincomgenminals séthinetach connpgtor 220 angfalso in recessed

eGP BE R ey L SBELbRDT 9SRER s B b BB e
betoletpadifdent &HD@%ﬂﬂe@tﬂﬁﬁZl@)@lﬁé fickleahit £ ef@ipeehOwith th cable
Ret ent | on clip 266 preferably is rel easablﬁé secured to

corpgrtprser20p In theslUéﬂraé%d eybediments casjacaricthrrainakeeerd pigg are each
sep:afﬁdet%’:l% gl%gfrl&’P ath! 'Iﬂ)vge@@r E@Xth@teerﬁl%ﬂ? Exqt's al:ctor&% T o

epl ace oné or nor %’1 e connec%ors é&enuon
grofsd fghths\geddmdﬁbg lprcandlad lﬁt\&?ﬁl @eqku@&tdnt&éﬂrﬂnﬁl/ @io&gcll pin. The
er a with the carrier 210. The ca
mufip %%fa"%é ‘E? 8{03&%9 in the oneRlY sypemeadinrd §hoxnpmeaior. Hysipm with a
stalﬁé '1ﬂ1péd'!1§c§§iro'fﬂee "inZphBiculd?, RRGuRHP Hifiple %@Qﬁ@ §tﬂ§ Hlutﬁe

8 gui des cabl es 270 at an angle t gag
cormlmeter:sysmm dlie ¢fifiert oo thesimpedante prafile 20the cx»nndsctdn’rmta \&hdlemd of
onnection is In one |low profile
indf¥ el En 3R Ao iy i Sl ot hovide Ryl iy is Fduced or
midit¥d: angl e bend, where the bend radl us is

approxi mately equal to or less than ten tinmes the
cabfd plastigppes of header connector 100 and socket connector 200 are molded

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
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.



10

The interaction of individual cable connectors 220

with the signal pins 104 and shield bl ades 106 of
whemdae9s1900 t hat occurs when header 100 and soPKEUSDOD011418

are engaged is best seen in Figure 8, in which only

t he cabl e connectors, signal pins 104 and shield

bl ades 106 are illustrated. As clearly seen in Figure

8, Altltiah spédisc d@BodnRnsdaes ves ilystiasrdrndadesciRd heR30 for

wi t hin cable connectors 220, while ng I d bladeablqg ¢
purpgses pldesriRitpn; of toppisiaripd embydigasnieibiyilh By aeRgfRtiated by those o

I mentations

R A U L R R e A
calcTileedstoi aehid v thedame Phfpdses mey be swsitittehfor Het speeific embodiments

adj acent cabl e _conpectors. 220 are | |l ectrical ..
shoaﬁjglaé éﬁ%ﬁ@e%weth% e i By et o B sent iy gpgon. Those
with 5l $4 FRURShERBATLIEBRS -thecRéi @S SMH elc@tridaadd @Dt Phpifieciate

are each separated by a ground pat h. However, in other
thatghb psent invention oyagibagmplenentediinaerty wide vgrsiymd eprhodinents.

.need. not be provided between . every J
i iRy 5o 0 F Y e R by OIALS fa profermed
embyddmeste distiksédBer6iaN MeetePbre Sy & A AMidstl 9 irderided thanhie ¢dvenhtion be
~ systemw th a stable inpedance profile. In particular,
limfiedenl by dte elpiamsmndihgeailenthdersat-hs in the connector
system the effect on the inpedance profile of the
connector as a whole and of individual signa
conductors caused by the failure of a single ground
path is reduced or mnimzed. AUplastic parts of
header connector 100 and socket connector 200 are
nol ded from suitable thernoplastic material, such as
liquid crystal polynmer ("LCP"), having the desired
nmechani cal and el ectrical properties for the intended
appl i cation. The conductive netallic parts are nade
from for exanple, plated copper alloy naterial,
al t hough other suitable materials will be recognized
by those skilled in the art. The connector material s,
geonetry and di mensions are all designed to nmaintain a
speci fied i npedance throughout the part. Al though
speci fic enbodi nents have been illustrated and
descri bed herein for purposes of description of the
preferred enbodinent, it will be appreciated by those
of ordinary skill in the art that a wide variety of
al ternate and/ or equival ent inplenentations cal cul ated
to achi eve the sane purposes nay be substituted for
t he specific enbodi nents shown and descri bed w t hout
departing fromthe scope of the present invention.
Those with skill in the nechani cal
el ectro-nechanical, and electrical arts will readily
appreci ate that the present invention nay be
i mpl emented in a very wide variety of enbodi nents.
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This application is intended to cover any adaptations
or variations of the preferred enbodi nents di scussed

wegositeps7sTherefore, it is manifestly intended PEEUSIONS/611418

invention be Iimted only by the clains and the
equi val ents thereof. Wiat is clained is: 1. An
el ectrical connector conprising: an insulative carrier

Wh4t3d Qlaimed ist east one cabl e connector (220) positioned

1.

in the carrier (210), each cable connector (220)
conph FlsrtEigale OBBRIRICIOTPEISEI® er housi ng (222) having

th%%ghl?%é{%ﬁﬁé za%ildée i nner housing (226), the inner

housi n g first and second conductive
t eratilenat sne(C2BR, coﬁﬁeﬁ:)ton (A2@) msitionedin tlhs chuier 6H 0p.resph eahdd

th dth h 2
(226) oEPad P oo BbIAA (ALY et TONS8 (e ep Ve
bet ween 48@id id 1%§u1§t% iBR&GUMsihE (P26); aﬂhé iné2 BousZig(226} helding

out er housing (222) including a first contact (240)
for el ecfinst anal dego kiucrtg/e\ﬁpmhniﬂh 62280 230)dn @leaatcat 1@9]@}1011 from

550y 5-eanfipHEF i 1 oblck BnlRe (2285 I o &t T8O ntigurea

t he OUt for bRt ﬂﬂélablafdd r(l(lf@ Tbeﬁﬁ%ﬂlthéﬂﬁt andscondterminals
contact (242a) for electrically coupli with a ond
Di adi G0N tar

shi el d aa,ez 1,069 owpr kepsingt @2 P)drcladme adesigontack
ousing, o %ﬁlgtéahﬁl%dgc\gﬁ dshéf.ﬁg g%h? 33%6)) St RALhiteRYdeN the first

coupl i ng vv| on an
exter|orm&h&&amhnn®n&kéznhﬂé®)housing (222). 3. The
el ectrical connector of claiml1, further conprising a
retention clip (226) to secure the at | east one cable

CONARCH Oftriéd %Qﬁne'cfbr toh BlafiR 1 vREreirfthe HORr BbRSAS 2‘2@} further
connector of claim1, further comprising a ca 270)

c orgoagpsath sEpond cedadi @cba@l) orcbevteeilyco(pipe w1th\/a@¢®nd shield

corMesiOnel FEFLanE sus? o SErhFBine Fads i ieieh 2420)

of fol sleBiriall\RipBh S wiihe: B dReld MadOUDe) oo sttBBor sidfdde of
is electrically connected to a shield (272) of the

corthe epienbeusingc@BPe (270). 6. The el ectrical connector
of claim4, wherein the first termnal (228) is
connected at one end to a first signal conductor (235)

of Tﬁbﬁslédtﬁdfﬂ sp@edion of clalh @, (u2he) canstisifea fganiod clip (226) to
term nal (230) is connect ed at one end to a second

si gigatre dishafeasbeng @bl connector (220) in the carrier.

The electrical connector of claim 1, further comprising a cable (270) corresponding
to each cable connector (220), wherein each cable connector (220) terminates the

corresponding cable (270).

The electrical connector of claim 4, wherein the conductive outer housing (222) is

electrically connected to a shield (272) of the corresponding cable (270).

The electrical connector of claim 4, wherein the first terminal (228) is connected at
one end to a first signal conductor (235) of the corresponding cable (270) and the
second terminal (230) is connected at one end to a second signal conductor (235)
of the corresponding cable (270).
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of the corresponding cable (270).7. The electrica
connector of claim4, wherein the cable (270) is a

w@omgileds7c€abl e. 8. The el ectrical connector ofPCH/ES20081011418

10.

11.

12.

13.

14.

wherein the cable (270) is a tw naxial cable. 9. The
el ectrical connector of claim4, further conprising a
cabl e shroud (269) engaged with the carrier (210) to
gui de the cable (270) at an angle to an engagerrent

d|r i.on of t he connecto .. The SQ

o HEREIGTicH! COEARSY ST e P HoiEHLIE £6V1E (¢ )65 2 REETE Shble.
bend radi us equal to or less than ten tines the
di aneter of the cable. 11. The el ectrical connector of
cl aTle dectfigalichenectarmp clagin dg whetsinihe cablo fAED b tyinagpl cable.
conprising a header body (102) having a plurality of
signal pins (104) and a plurality of shield bl ades

( 10Bie @¥étEi04licofindchRof g, Mﬂkﬁb@nﬁﬁﬁn%ﬁl&ﬁ&laglhm&d (269)
e header

carrler%é210 is configured to engage
coneneasest with O carrigr. (211€%é06wé1étﬂawgnl ¢ @dRhdcmanglsitoanaj m
gén%lﬁ d%%&ﬂ)n (Fftﬁggo&ﬁ{%?l ity of shield blades

(10 as a generall angl e shielding portion
(128) configured to be dlsposed adjacent to a

‘("iBﬁn?ese"??%%éa'&%@?%?e%{qe%@zp%%ﬁ%‘g;% crot/Be Bahb (210} Bsa bend
2, f 4 d
rafigt 9&51 t6 B 1e94 ﬂéﬁ@ e'n Opine the ggﬂﬁ'}ermfﬁ% dbR4) an

p ura es (10 e arranged in the
header body (102) such that the generally ri ght angle

o1 alhesIE TR cCtmibtonh Fiaimy. ShReeErEb e Spdhdef Forebior (100
Si oRtphpriiiSa (4A4) bd® (ﬁ@l)ma@u@%hﬁlh K@ﬁ Shth prRYIo)2Ran

of the pl uralltg of “si gnal pins
el epluralicae! shimld blodey (199kexdendiig ttlbmfmnn, Wheygie thei insul#teve carrier

ty 0o I d bla d in a
con{z‘?llb Bus" sl,%urre% St @‘F’%gédl ém?eﬁgqr lﬁgs | east one
tail (148) conflgured for engagenent with a printed
circuit board (302. ) ] ) ]
The electrical connector of claim 11, wherein each of the plurality of shield blades
(106) has a generally right angle shielding portion (128) configured to be disposed

adjacent to a corresponding one of the plurality of signal pins (104).

The electrical connector system of claim 12, wherein the plurality of signal pins
(104) and plurality of shield blades (106) are arranged in the header body (102)
such that the generally right angle shielding portions (128) of the plurality of shield
blades (106) substantially surround the plurality of signal pins (104) to form a
coaxial shield around each of the plurality of signal pins (104).

The electrical connector system of claim 11, wherein the plurality of shield blades

(106) are formed in a continuous strip of material and includes at least one tail

(148) configured for engagement with a printed circuit board (30).
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