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; fge3eYV<.j R6T7>& -1 H GH SPEED CONNECTOR PCT/ US01 /1988 BACKGROUND AND
SUWARY OF THE | NVENTI i1 il ntion relates to two-part el ectrical
connect or woaseb3per ti cul %’WWWJMW ovenents in shiel ded peDupATios4s

hi gh-speed el ectrical connectors. ductors carrying high frequency
signals and currents are subj®%®™to interference and cross tally when
placed in close proximity to other condudtors carrying high frequency
signals and currents. This interference and cross tally can result in.
signal degradation and errors | HIGHGPEED EONNEGKRORCoaxi al aqmmmmmmm*ﬂHHMO
cables are available to carry signals froma transm ssion poi

reception point, and reduce the |ikehood that the signal taned imnsne

shi el ded or b (ﬁﬂ@q)g% Igtpimf@ it iwgnal carried by anot her
shi el ded or g%%%# cable i'n close p?g(l?%@ymmggg at points of

connection the shiel di Misigvarifiosnelhiesto @d-pamt elgettivdlenhndctors.candparticalsist al k
bet ween signals. The use of individual shielded wires and 15 cables is not

desi r abl €5 at tpsipioLcranicipihitdaddive-rardiglyspasd elpstiirat epngeidis ng a | ar ge

nunber of connections i er ml | . ce. |n.th Lrc Nees
two- part hi ghspeed con 88@6°¥%TS§%1?€?1§$ hf%gé%%ﬁ??ypﬁlémgi?%éf %‘gt‘f%{cpcs)a%egﬂu% elc\t/teo pat hs
are used. U ﬁnel?@émtanmros? talld WhéH BlaBs i'ntdhgsé &Sibﬁiﬁiityse@%ﬁ@r commeRLPr

e

Appar at us" discloses an illustrative shi el t wo- part hi gh- speed connect or

conpri si ng acaudkehighCrenuemycignalsand carhetad dhisaoierfersnog andi¢ressithlkiestir at i ve

socket connector i ncl udes lurality of .connector dul es. Ea onnect or
modul e i ncl uﬁeéé}{té%“gﬂ Lﬂeg@ﬁ%fgol}?@%nﬁ@s B 1 FRGCRI P %?Ix?a? ?“%?Ehlglgeg

| ongi t udimal endi: ' i . i in a

e L o A o o e e e L B

| ateral |y exteingé tig,likeBhdadcihhi tie sigagiedrriyddniong shialdied br edagial odtde vilaved w t h

25 the plurality of longitudinally extending, vertically spaced signal
contacts. Th&tesr&tithcbepigatlsariedriyrnapthenshiplded oncqnxipd sihle o @eseverti cal

shi el dsext enp ngtght ,;?fig%e%}e af iorilﬁg of éf‘og 1%cstﬁc{néil%§sllgel%¥ﬁelgli]§; é\ﬁ/genﬂ]ést%ﬂgﬂﬁfg}jgr

nodul es, andP&’ ty of "Horizon roug

-lateral |y exyfadéreshe A@ ckdseRIl DetwBRCEEh DD ETHINGS off hdiviBudllshichlet biire@fand

connector nodules to forma coaxi al shi el d around each signal contact. 30
Accor di n§5 t ocelies wmesdesirablaabpeintsof camnactibnmsducdo ithenascd deroualong atarpeides a

plurality of connector dul es. Each gconnector, nodul e i ncludes an,.
Ut | ye hBRPAanEatan: B yeay SAl P (o Mery Qe Rses Ty SRa high-

lateral |l y Sp@ﬁ@eﬁ ool 1S CO rgg‘lﬁgl%fsh?elf 0 %v@%ﬁfﬁ% afOiedct s arranged

in arow Each insulative housing I I e a plurality of

ormed to I ncl
vertically extendi ng, [a$cRadrtWNospAdeR0p pstitlatyf&HighiSpbedaCenrientoe Apparatd” Wi t h
the plurality, of longitudi]ial ,I}/ gxt ending, laterally spaced .signal
contacts. Théisclonricat pstraive nlielded dyorgay higthyinged FomnpCior camprsipg 3 seckeh

shi e! d h?@ aciﬁ%{eé{&%{x&}ﬁhgﬁ(&e? Q&M@?ﬁcﬁ:l @H@ﬁ%u@?ﬁtwe%ﬁclte? Eoﬁl{é%f'ogtiﬁc%][he% gto a
vertical 'y extending opening in e insulative housing and a laterally

ext endi ng f| pREIHF thdiecRF hvadies g Eatioamnasior mdilale ¢iiludes ad issuliak cont act
in the insulative housing. The vertically and laterally extending flange
portions axehousing eunasitg agluralitnod lowatuiaplly Rriending ety spaced signal

contact. Accordi to one illustratiyve ewbodinment..the |ateral ext endi ng
f1ange porti GR® 8&?3‘%&@3 I%ﬁ@ot}j{lﬁ'ﬂl‘ %cgb%s\]} algﬁﬁlgﬁl%g n’%?%ﬁaql‘g%%é’n% act in the
i nsul ative heughing ofAg&any bﬂgndiﬁg,&tehidau%@pm@ bpédihgSwhiah bxSnebadaRaN , the
i nsul ative housings with contacts and shiel ds assenbl ed therein are

confi gur@fl f dhe plnsdity ofongintdmallytesteatling, eortieallyi spgsedvigal centhgfs. sPactogkel ot s
in a connector housing. According to a furfher . illustrative e iment, an
i |l ustrative “9BRECHREABRE NG addwality nf yerical shiels ?’éﬁtjﬁ?&ﬂp% %M%ﬁdi ng,
|aterally sp j . n j : i ct
il udes” a1 o S A8 QBRI AI PSR phirdicl Bbork il GRS e CAhg

corr espondi nghreogh fetlateralls erhding, veoticatigtspicedapeningeinthe phtrditpof t i on and a
rearwardly extending tail partion. An insulative housing encases the

i nt er medi at e cpaRacies maodyesttn dory peaxial shiekiarqundmaeh siggal ontagk 20 housi ng

i ncl udes,haterally spac i j : act

i nter rTEdIB’gt e portions. ‘%%gﬁ?ﬁg% tﬁgbllpeg%n\?;%‘gegq#ﬂ?i%@gg%&g?g%%%gtg%%hggﬁag ach
shi el d has apheslityedichimeeidr eistiulg. Bashgmneotot modulednclidsaentihaletivet 0 a sl ot
in the insulative housing and an upper Laterally extending flange portion
ext endi ng al doysingencasivga murelitymfdenastndinally gstending, loterally spagedsignal si gnal
contact. The vertically and laterally 25 extendi ng flange portions forma
coaxi al shield around each signal contact. The insulative housings with
contacts and shields assenbl ed therein form connector nodul es which are
configured for insertion into a connector housing. According to a further

—_— 1t . e B Y
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-single r0\§/ 10, i nsul.ators with
f

engage a corresponding contact in a mating connector, an internediate

portion and a rearwardly extending tail portion. An insulative housing

encases t o pndzeeedi at e WO 02/ 0302 -3 PCT/ USUL/ 198- 48 ppetiisiogls t he

signal contacts. The illsulative housing includes horizontally spaced,

vertically extending slots between the contact internediate portions. A

shield is provided for each signal cont att. Each shield has a verti cal

flange portion for insertion into a slot in the insulative housing and an

upper hor i zorfeatactsagaggedis pirpwn Backeselatvekousingrig formedde snvcdudetpeplurality of

i ntermedi ate rtjon of .an .adjacent siqgnal contact.. The vertical and.

hor i zontal 1 1'SHyBUREFENGRS st pesd opaimes v Bich oty intrtlsevelyn g diiaticy

contact. The gf 'Ib'ﬂg'itﬁahﬂiﬁy BeveRding Jatdialll spAYRH 3fghal nthchh i BleddnAS R THHES

therein form connector nodul es which are configured for insertion into a

connect or houséindes aAilumrlityadfishislds, Rahle sioeldiwe b oertiveldy bxtending flawggpoessed i nt o
ﬁ@ﬂg{es -fit connectjon, ,vm'}t&h one single row

i nsul at or °f orlOBHEFHER HKR & VEHIc ten I%Q%Egéﬁﬁh%’é?s@ﬁﬂﬁ"e P # es may

t hen be stac I I j b '

housi ng capt E?tgrsah? ﬁgteggglg %ﬂ %%ﬁ %r%ﬁ%g@t?@@n%%@ﬁ% télrg&i a@%‘fﬁéﬁ;g?oo%%%g%%lgﬁtgﬁhgt ion

and shi el di nghaineulativé heusitiga ke deaalyrbhd/latofaltli éxtaritg flagiewoattonefard he

present invention will beconme apparent to 15 those skilled in the art upon

a consi der at iconfigired freforml 4 eoakiabshield arquad earbsvigna) consacto fAcchuding tefoaer ed

enbodi ments exenpl.i fyi t he best e of caryying out the.nvention as
presently peﬁgléﬁqij?gﬁ? g@&?@ e&%@ﬁg@%@%gd}pﬁé{%%%%@g e3nds, OH%?‘&?I ed
descri ptiign R@b{d st'hGhdent £i§$a§r«:§n&&iﬁﬂ%ilﬁ;ﬁﬁ8m&%ﬁ§iﬁg. fAlcBbHIa: thRtiMAhGRer Fi 0.

1 is a perspective view showng a plurality of signal contacts arranged in
a hori zont al ileirativecimbodinteat; thehiasilatgyechobsingsmwith gortacts aud slgjeldo assambledor t i on

configured tq, engage a correspondi.ng.contact in a.mtin onnectoy, .an 25
| nt er medi at e O BhCOHEER 1ok MRS AR jite ALaARY FECRGDE Ysoiea’s ﬁ}?aq@ﬁ lotssitas 2
perspective Vigu sHaNEg.t he contact internediate portions encased iii an
i nsul ati ve housing, the ?hsulative housi ng havi ng horizontally spaced,

.vertical slots between Aderdipniodfurthet ilusedivatembpdiniend s, illkstepive is a

per spective view showi ng two shields - one shield per 30 contact, each

shi el d hdvi ngoanspéartineludlesta pluglitypfrlengitedimetly exisadingdatersibyosracedeignat al | y

‘ di I j he insul ati h ' [ . i
xt ending. 2l angeEn g EnRgEtenton Cr R R R PR P B AR SRR ot mct

contact portion configured to engage a corresponding contact in a mating connector,
an intermediate portion and a rearwardly extending tail portion. An insulative
housing encases the intermediate portions of the signal contacts. The insulative

20  housing includes laterally spaced, vertically extending slots between the contact
intermediate portions. A shield is provided for each signal contact. Each shield has a
vertically extending flange portion for insertion into a slot in the insulative housing
and an upper laterally extending flange portion extending along and above the
intermediate portion of an adjacent signal contact. The vertically and laterally

25  extending flange portions form a coaxial shield around each signal contact. The
insulative housings with contacts and shields assembled therein form connector
modules which are configured for insertion into a connector housing.

According to a further illustrative embodiment, an illustrative

connector includes a plurality of horizontally spaced signal contacts arranged in a

30 row. Each signal contact includes a forwardly extending contact portion configured to
engage a corresponding contact in a mating connector, an intermediate portion and a

rearwardly extending tail portion. An insulative housing encases the intermediate



V1' O U2/ 03502 PCT/USOL/198-48 Fig. 4 is a perspective view show ng plastic
overnol ds fornmed on the upper horizontal portions of the shields adjacent
to the freowoorpmde2z Fig. S is a perspective view show ng a fpeplyseeiossf
shields vertically aligned with first and third slots in the insulative
housing; 5 Fig. 6 is a perspective view showng the first set of shields
pressed into the first and third slots i®-the insul ative housi ng with a

press-fit connection; Fig. 7 is a perspective view showi ng a second set of
shi el ds pr es PeHIMEEHhesidRHCAYRPLY. obficisWathiedouping freludes oazonfalnmasedg wit h

a press- it copneal LA difls LBLMAEARECHOL: TRAWA;RL pHRLSL AliRI 8- 8 1 2
per spective VI eéw Show ng &> Pront cap having horizon B 'y éx endi ng slots

-for recei vi ngréigedcfonBfhtsdinalBsHth@SEadh dhiel@hhsa erldl TRASE py@ioN ifew showi ng a
connector nodule aligned with a horizontally extending slot in a front cap;

Fig. 10 i s aippertiypantoiasslobindhe inhdalivechoukingcod ar oppsr hopdonte! flangs pedions ful |y
.into the front, c ith a press-fit connectiagn Fi.g. 11 is a perspectjve

Ui ew Showsng xiehielans aBalbate the iieararts pebOaphe: adget signd SoRito Mot or
nodul es arra i ' : : havi ng
our cont act S ar P LaddEibial B YSRiorF Rt § OO s GHRL R SHonlE

sectional vi eantatt. tThe iksudative hoasingeewitio cortimsnampshzéldy sssemblel tikapeinlfom zont al
shi el ding portions of shields formpng a virtual coaxial box around each

si gnal cont acPnestor aqdutes yueirprerpefigured fonEnsoropines eangector BMSIHE: f our

hori zontal ly spaced, si t r ' FOW,. o tacts
30 are arranged in roms}alik%}éattg%g%’ %%c?gﬁ%ﬁoﬁé@egqﬁ%%%%?sgﬁ%Bgéﬁegl%g&gt ween
the adj aggnt igMtas with3DpreSs-Bt dinnbdtivR! Rith on&EsiaplcGoWtiAGilatdPfor B&dHdREedor

forwardly extendi ng contiact portion 32 configured to engage a correspondi ng

si gnal pin ofmcdubmtThegshenalbled caveotor modulenotay $hembre) stackad tne desined haigbt,
portion 34 and,a rearward extepnding tail portion 36.. Each contact. portion
B2 nol udes. 405 TG 1600 bttt REARFIB Sar B L5 A O FEORE CRED M Ch. o
signal pin OfndpfRkdddndifAREand ARREIDlrohikl hBSEERACheMRAA socket connect or

20 and a header connector are e tall portions 3%" are soldered to
.cabl e wires. Preferabl yAdditieat fnatuaet of tBOpm@eant invention will become apparent to

15  those skilled in the art upon a consideration of the following detailed description of
the preferred embodiments exemplifying the best mode of carrying out the invention

as presently perceived.

BRIEF DESCRIPTION OF THE DRAWINGS
20 The detailed description particularly refers to the accompanying
figures in which:

Fig. 1 is a perspective view showing a plurality of signal contacts
arranged in a horizontal row, each contact having a forwardly extending contact
portion configured to engage a corresponding contact in a mating connector, an

25  intermediate portion and a rearwardly extending tail portion;

Fig. 2 is a perspective view showing the contact intermediate portions
encased in an insulative housing, the insulative housing having horizontally spaced,
vertical slots between the contact intermediate portions;

Fig. 3 is a perspective view showing two shields - one shield per

30  contact, each shield having a vertical flange portion for insertion into a vertically
extending slot in the insulative housing and an upper horizontal portion extending

along and above the intermediate portion of the adjacent contact;



WO 02/ 03502 PCT/ USOL/ 198-48 -5 stanped out of a stripof suitable conductive
material, and are nmanufactured reel to reel. The strip can be cut to any

| engt h t oway @adsgovari abl e connector lengths (e.g., eight spghakogERisgacts to
a rowinstead of four to a row). As best shown in Fig. 2, an insulative
housi ng 50 encases the contact 5 internediate portions 34 The insul ative
housi ng 50 includes four horizontally spdced, vertically extending slots 52
arranged between the contact internediate portions 34 for receiving four
shiel ds 60 - one shi el Figk isarpeespettiveontvashovgifg plistic huersiolds oOn¢Gantei nes
referred to herein as

contact qv. f.or med. by overnol ding a
pl astic i nsul"&Pgt OWQ?tarﬂ%‘Tle%?ég? Sl?lﬁﬁég%é‘é‘?l%foeﬁlﬁ §4 The 10 ]
overnol di ng process carhg% aly i&fs% tj‘%r‘q%g & Sino b Firk él@sevé{-f?{ﬁtﬂ gets 30

are fed on a strip. The Verti ots 52 are Forne taneou y between
adj acent contalighal with digsttahé thirsslb@in the ifslive Gobding;s oveerml ded over the

-contacts 30. Ajog is provided in the tail_ portion 36 to center the tail

portion 28 in the pl astHig: Qﬁ@rmpactw\ﬂwﬂh@maéhf‘oﬁréﬁmpﬁsmgldep@mﬂﬂ@w 15

Fig. 3 shows t C Shl The hori.zont al

spaci ng bet émﬁ]fsﬂgnd%fg Z X}Stﬁgﬁ}sﬁgat%gﬁ&gm #gpﬁ%sggirtgonﬁp ?Ie?r ably, the
shiel ds 60 are stanped myt7 Bfaﬁérs%'bétwé\ﬁ?éw§h6\i'1§§|a%e€dﬂd%§6f§h?eldﬁeﬁr€§sh@| and
are manufactured reel to reel mllimeter spacing between the shi el ds

60 makes it poiosedind and fammhxslatstlm ﬂE 1n$1éatm¢|®hdsg ®0thr apriess-Ht campectioBde h
shield 60 incJudes a vertic fIa e 20 portion 62 for insertion into a
slot 52 in tH&™RASOHRRACIAF &N and an upper horizontal portion 64

ext endi ngpal ong and ab

contact 387 The vert | oar el Be gﬂd%gétﬁ%?ﬁ%%&?&%s‘éﬁb@é?@w%%h. HoABR, o
forwardly extexteritding s\kﬁsfdrcredel\aﬂgEliedzonﬁ)&’c'tdrﬂmmﬁﬁest;onf| gured to be | ocat ed
next to a forwardly extendi ng contact portlon 32 of an adj acent contact 30.
The forwardly 25 ext endilfig’ FerRerpastiveriiey ghoypingiacanpeiordnedhe aligned gvitho
engage a ground hea er, connector (not shown) to couple the

shield 60 to grﬁﬁ%aﬂsfﬁgteg‘g%ég 8’r| zg%ttg portion 64 of each shield 60

-includes a forwardly extignt R4 pefpbaietvidw Siuwahg tRohhedlotRode bidassded to

be | ocated above a forwardly extendi ng contact portion 32 of an adjacent
contact 36. Asllyindothe frorfticgp with a nréss-fitepnmestibnf | ange portion 62 provi des 30

-shi el di ng bet ween adj acent, col unmms of contacts. 30. hori zont al
portion g4 provi des Jshcfggd H@a&’é’f%%ﬁ’eé{a% mg B@IT%?SSE%EE’QEPEHeg WO

>

02/ (13502 -6 ;RGlhild (e%héon X dggnééa&%o lestngm%éJd int Bt fa@ EYREA a/acﬁ%sera)@h ng

hori zontal shield each shield 60 includes an insulative
housi ng 70 schnmum:hmgdxtlénehafvnrgvﬁndtqntsewaeraﬂ'gergmmhormntaafom,mnéI d port| on
68. The insul ative housing 70 (sopetines referred t erein as_the "shield
overnol d") may be for médgbl? waaﬁﬁam@n%l Vﬁ?"é@f&’@ I%?PB?""?TV%‘PWE%

f orwar dl ynext i ri.zont al
portion 22 f%eh?dg\[)gneﬁé n%tl %#lg@e §Ogtéﬁﬁa Sﬁ@})dg%%lgélp %Q%l ’J]%ic})m%eel as
t he shi el ds @Qolﬁfd%aﬁﬁdlgﬁﬂ@n&bfl p. The plastic overnold 70 prevents t he
vertically conpliant spring arns 38 from accidently contacting the
forwardly extending horizontal shield portion 68 when a signal pin of the

header conne j | qm?f en the vertically

conpl i ant sp%%ﬁ%ﬁé@b@gﬁn %&20 is mted with a header
connector (not shown). Egl sl W BUSh@izbhially spRkd gl toktalds §@a1\fe{oreu@@hl y
aligned with first and third slots 52 in the contact overnmoid SO having

cont act s 250 enbeddedontactsSiOrare Hrapged irstomwgnstens dfi cphnnmsetTl'@thSIhOléh]ds 60
pressed into the first a thlrdsots astic 1

with a press- SPF‘fm%hﬁWQE’PF djgepnf cO tagﬁ@@sl Zr%‘iz} g" ?@%’FOT@?&%%@%‘%
pressed into fﬁﬁ%&ﬂ% &%d; onfhcBpSMHidn 32 cbﬂ]ﬁ % é;a E’dﬁgspm SlaMith a

press-fit connecti ma connect or lso re ed To as a

. wafer). Thus,pih béa emfingbesded Gomateetot (mtreh*bvm) sﬁ rntep'ﬁleﬂdatd’lpdrtlen Mandza) nt al

spaci ng between the successive contacts 30 a first distance
m | 1inet er s) reamardpiesiendingdail pertion d6.o Epdy captactiporsion éenqlaﬁlwednagrpfst rips

G St ance 04 1PPPReBREF bRl sl BER e YO Bl o R B e e )

such that a fdohfct&iEk iertsd ivakils sédket®@nnbeiol TG RHd £headst onRebyarehidedd. sl ot
52 while disposed on a first strip and then a_second set of shields 60 may

be inserted iTHhedail pertionpB§ ard splderagboirablaearest Raciprapl theeontpetsiiase ds 60
whi | e di sposed on a second strip. 25 Fig. 8 shows a front cap 90 (al so
refereed to as socket or connector housing) having horizontally extending
slots 92 configured for receiving the connector nodules 80. Fig. 9 shows a
connect or nDduIe or a mafer 80 allgned mnth a horlzontally extendlng slot

~NrN 1 r - ~ ~ A~ I " o a o ~~N S



WO 02/ 03a02 PCT/ US(11/198~8 _7_ connector 20 showi ng the vertical and

hori zontal shielding portions 62, 64 of the shields 60 formng a virtual
coaxi al beyo at/ézsmd each signal contact 30. Coaxial shiel di pgrRkopgls si gnal
contact 30 allows transm ssion of high frequency signals at the points of
connection with mninuminterference and cross talk 5 The 8x4 contacts 30
are aligned with 8x4 pin insertion wi ndows 94 in the front cap 90 when the
connector nodules 80 are assenbled in the front cap 90. The pin insertion
wi ndows 94 guitarepedirait of gaEIp qiisnidable canduetiviamaienaln aed ae nianvfaceeluerl tohen t he

socket connectar .20 | s mated wth h er _connegtor. As eviously .

i cated, ¢ HECls TgRAIRDese! | ieia o Gafin SBLoNe hnuiorieb el By righ
spring arms JighaXcshtitts tohero%oibidsd Sf Bfr fa fokg. socket connector 20. The
nunber of rows and colum s in the socket connector 20 can be chosen freely

and i ndependent |y of eashbest blerwn Bdiig.eX anphsslativedonsiyg 06 suaeesaths coitat
-connector _20 ,having 16 rows, wWith 8 contacts .row, i.nstead of_ 8 rows,
with 4 contadt€Tp lafﬁmﬁwﬁé‘*\ga@mw i Bousind %maﬁl\g@ﬁ@%ii@%@wauynvemi on
is particular uj 44 Qaﬁg?ﬁ’ j ' atively,
a connector rrgg %ﬁﬁéb%rggﬂ%é%@d%{rkesg@gg“i n oéeg %ﬁﬁ%@gﬁ% g@vﬂﬁcﬁi‘ﬁiaﬁetggt%not
shown) with gopti@ss4ffot rezeiniigcointdhidléd 60- 618 shidlé 60 fer cash dorthdIghe Thew

concept). The assenbl ed connector nodul es 80 may then be stacked to a
desired hei ghtougiag§0, (sometiggsreforeg tp dgeejn asthe “poment peermald’a iplermaeby al

h i t sh . Th i hol ds th nbl ed t dul 80
ool ace "andVERBDbined Bat Etet S B B R s R HBekeq
connect or oDdkesolfhe rblestatd el arfoied R o1 fcdl & S Echikett 30 e rBPGKE!

connector 20 are as ows: a) signal contacts 30: copper alloy, UNS
C70250, 0. 2%sbfip.sEhg v@ticdl 2Dtk argifednbd shoGkaRbdsdy betwens rdjec@bcditacs Zhad

contact ovrno]d, 50; .30% glass-filled , ont Zenite 6130L c), shield 60:
phosphor br oﬁgansalfévgbwsefb% és%ﬁﬁéfﬁrr@ﬂﬁ%@?ﬂfewa%%@- 7oi0gdpvEoyideddn e | ed

LCP, Dupont AL e : : 90); .y : ont
Zenite 3226L4§%b%%toﬁ§§gﬂ%%ﬁé{tg?gasl nt I?Ig%%ﬁﬁ%%iﬁggoﬁéer}edﬁ%gse%%‘ﬁgggi n detail
-wi th ref er enasetrioldfigtdperntionef erred enbodi nents, variations and

nodi fications exist within the scope and spirit of the present invention as

descri bedSabove. WO OAgUBsimyvs tyo horispniellnspased ararbthicldngf}. i Bhedeprizontal

-PCT/ US01/ 198. 48 .. L iaty. of ' | | i
Fow wi 0 eaciien BeieRnbiontleenShldRROs SpIARGSE. HARN (SR " °
configured t Grepgmped sulCst s stsPoNditable condidtive nidteialBint ek HANTRELGH rekn

internediate portion and a rearwardly extending tail portion, an insulative
housi ng over tpheeli Mhe# metimeter gpacing dbeisveoh thershieldmbGmakss it pessivbatoi ng havi ng

't er mod at & BRREROHE HesuAias fOreeL B arG RHCKD FPRE GHOGH AR ad) acent
i ange parti QR ar o e A i B et O el ™ o ng
and an upper loizomahpation 64 extending along and above the intermediate portion 34 of the
adjacent contact 30. The vertical flange portion 62 of each shield 60 includes a
forwardly extending vertical shield portion 66 configured to be located next to a
forwardly extending contact portion 32 of an adjacent contact 30. The forwardly
25  extending vertical shield portion 66 is configured to engage a ground pin of a mating
header connector (not shown) to couple the shield 60 to ground. The upper horizontal
portion 64 of each shield 60 includes a forwardly extending horizontal shield portion
68 configured to be located above a forwardly extending contact portion 32 of an
adjacent contact 30. As shown in Fig. 12, the vertical flange portion 62 provides
30 shielding between adjacent columns of contacts 30. The upper horizontal portion 64

provides shielding between adjacent rows of contacts 30.
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portion extendi ng al ong and above the internediate portion of the adjacent
contact. 2. The connector of claim1 wherein the contacts are forned an 15
strips wW Wpoéheséori zontal spaci ng between successive cont pctgse/foglsst

di stance, the shields being formed on strips with adjacent shields being
spaced apart a second distance equal to twice the first distance such that
a first set of shields may be inserted iffto every other slot while disposed
on a first strip and then a second set of shields may be inserted into the
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20  formed on strips with the horizontal spacing between the successive shields 60 a
second distance (4 millimeters) equal to twice the first distance (2 millimeters) such
that a first set of shields 60 may be inserted into every other slot 52 while disposed on
a first strip and then a second set of shields 60 may be inserted into the empty slots
52 between the first set of shields 60 while disposed on a second strip.
25 Fig. 8 shows a front cap 90 (also referred to as socket or connector
housing) having horizontally extending slots 92 configured for receiving the
connector modules 80. Fig. 9 shows a connector module or a wafer 80 aligned with a
horizontally extending slot 92 in the front cap 90. Fig. 10 shows the connector
module 80 pressed fully into the front cap 90 with a press-fit connection. Fig. 11
30 shows a fully assembled socket connector 20 including eight rows of connector

modules 80 arranged in vertical column, with each row having four contacts 30

arranged in a horizontal row. Fig. 12 is a partial sectional view of the socket
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b) signal contact overmold 50: 30% glass-filled LCP,

Dupont Zenite 6130L

c) shield 60: phosphor bronze, 510 spring temper
d) shield overmold 70: 30% glass-filled LCP, Dupont Zenite 6330
e) front cap 90: 30% glass-filled LCP, Dupont Zenite 3226L
30 Although the present invention has been described in detail with
reference to certain preferred embodiments, variations and modifications exist within

the scope and spirit of the present invention as described above.
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10  intermediate portions, each slot extending in the direction of the adjacent contact, and

a shield for each contact, each shield having a vertical flange portion
for insertion into a vertical slot in the insulative housing and an upper horizontal
portion extending along and above the intermediate portion of the adjacent contact.

2. The connector of claim 1 wherein the contacts are formed on

15  strips with the horizontal spacing between successive contacts a first distance, the
shields being formed on strips with adjacent shields being spaced apart a second
distance equal to twice the first distance such that a first set of shields may be inserted
into every other slot while disposed on a first strip and then a second set of shields
may be inserted into the empty slots between the first set of shields while disposed on

20  asecond strip.

3. The connector of claim 2 in which the housing is formed by
overmolding a plastic insulator over the contact intermediate portions while the
contacts are on a strip with the slots being formed respectively between adjacent
contacts.

25 4, The connector of claim 1 wherein the forwardly extending
contact portion of each contact is configured to engage a corresponding signal pin of a
mating connector, wherein the vertical flange portion of each shield includes a
forwardly extending vertical shield portion located next to a forwardly extending
contact portion of an adjacent contact, and wherein the forwardly extending vertical

30  shield portion is configured to engage a ground pin of a mating connector.

5. The connector of claim 1 wherein the upper horizontal portion

of each shield includes a forwardly extending horizontal shield portion located above
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' 5  surrounding the forwardly extending horizontal shield portion is formed by
overmolding a plastic insulator over the forwardly extending horizontal shield portion
of the upper horizontal portion while the shields are on a strip.
7. An electrical connector comprising:
a connector housing, and
10 a plurality of connector modules configured for insertion into the
connector housing, each connector module including:
a plurality of horizontally spaced contacts arranged in a row with each
contact having a forwardly extending contact portion configured to engage a
corresponding contact in a mating header connector, an intermediate portion and a
15  rearwardly extending tail portion,
an insulative housing over the intermediate portions of the contacts, the
housing having horizontally spaced, vertical slots between the contact intermediate
portions, and
a shield for each contact, each shield having a vertical flange portion
20  for insertion into a vertical slot in the insulative housing and an upper horizontal
portion extending along and above the intermediate portion of the adjacent contact.
8. An electrical connector comprising:
a connector housing, and
a plurality of connector modules configured for insertion into the
25  connector housing, each connector module including an insulative housing encasing a
plurality of horizontally spaced contacts arranged in a row with each contact having a
forwardly extending contact portion configured to engage a corresponding contact in a
mating header connector, an intermediate portion and a rearwardly extending tail
portion, the insulative housing having horizontally spaced, vertical slots between the
30  contact intermediate portions, each connector module including a shield for each

contact, each shield having a vertical flange portion for insertion into a vertical slot
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in the direction of an adjacent contact, and
a shield for each contact, each shield having a vertically extending
10  flange portion for insertion into a vertically extending opening in the housing and a
laterally extending flange portion extending along and adjacent to a signal contact in
the housing, the vertically and laterally extending flange portions being configured to

form a coaxial shield around each signal contact.



