2 9 SEP 2004 WO 02103502 -1 HI GH SPEED CONNECTOR PCT/ US01/ 19848 BAG;QQWUL
AND SUMMARY OF THE I NVENTION This invention relates to two-part electrica
connectors, and particularly 5 to inprovenents in shielded two-part

hi gh- speed rical connectors. Conductors carrying_hj guency
signal s ande\gﬁﬁ%ﬁgs are subject to interference andPQ‘Ll/ggsagI | kK when

pl aced in close proximty to other conductors carrying high frequency
signals and currents. This interferencéd-and cross talk can result in
signal degradation and errors in signal reception. Coaxial and shielded 10
cabl es are available to carry éﬂ@ﬁ&%@ﬂ$€@NNﬁgﬂménsnission point to a
reception point, and reduce the |ikelihood that the signal carried in one
shi el ded or coaxial cable will interfere with the signal carried by

anot her shi el dACKGRIAD ANDSHMMARVIOE THENVENEYNNi t y. However, at points

of connection, the shielgdi ks Okt 0 -gw’c | Jrﬁ‘c‘ilﬁﬂw‘fe and
crosstal k between signa#@% eaﬁse §PW%H%#6?é%a 2%?%#&%§£MAres and 15
cables is nat deiprayahenisdn shipbiedtve-parft highsprebddctng colmectaro t he need for naki ng
a large nunber of connections in a .very smal. & t

ci r cunst ances, tmo-parte'wﬁ Jsggggﬁmg%%%%%ﬁﬁ% a%gﬁfalnhﬁgsgﬁﬁprle shi el ded
conducti ve pat histerfiehcd tmé choss tliSvhePalaeed in ddse proxititHto20er combuctbised " Hi gh Speed
Connect or Apparatys” . . discloses an.illustkrative shielde - part

hi gh- speed conif&BEH SRl and syrene- %ﬂtgﬁﬁ?@%@ rm"o%nt%}‘¥ Ea%mheader
connect or. The risult ibSsighdl dbgriativh alicdmon @isignalraveption CCopdliakand shipdided al i ty of
connect or npdul es. Each, connect or dul e incl.udes, an insul ative. housing
encasing a Ml urcahissge apilable o gamy Mgnals oy 2 EREmHoR Gt QR oPRigh PIMAd c e si gnal
contacts arranggficd the BkeRidbd! kit theERb4) cArididh cileisMelddd@ricdaxig] citde Willr med t o i ncl ude

a plurality of laterally extendjng, vertically spaced eni ngs which are
i nterl eaved wi tW%WﬁW&F’FE‘{PY&F°¢%ﬂ’Q‘?I‘f°§8ﬁ%Mﬁ%gﬂ‘aﬁ’ai ng, vertically
spaced signal GRIARGE HowdRE aiRRsRF confildfinCibé Bieldingfis dFRh lobtalldwigies a plurality
of vertical shields extending along the first sides &?eidgahe pl(gral ity of

connect or nodulisigrfergerpngd cgsstilkbetwesp signalf, Jihe ysg9f individygl FYesditii ng  t hrough

the lateral \y exignghopGosirdbffal hofitd df YorB A6 dudtB Bid &t JornAkibdlaigb ur al i ty of
connector nodules to forma coaxial shield around each signal contact. 30

According to t Hamperefemectionyinsver smalkspace, Inthepe crpymstances, AWRBAYER e udes a
plurality of copngchAtudPihRe mBRAFE EANASSRkvemd ke wsac! udes an

I nsul ative
U.S. Patent No. 6,146,202 entitled “High Speed Connector Apparatus”

discloses an illustrative shielded two-part high-speed connector comprising a socket

20  comnector and a header connector. The illustrative socket connector includes a
plurality of connector modutes. Each connector module includes an insulative
housing encasing a plurality of longitudinally extending, vertically spaced signal
contacts arranged in a column. Each insulative bousing is formed to include a
plurality of laterally extending, vertically spaced openings which are interleaved with

25  the plurality of longitudinally extending, vertically spaced signal contacts. The socket
connector further includes 2 plurality of vertical shields extending along the first sides
of the plurality of connector modules, and a plurality of horizontal shields extending
through the laterally extending, vertically spaced openings in the plurality of
connector modules to form a coaxial shield around each signal contact.

30 According to the present invention, an itlustrative connector includes a
plurality of connector modules. Each connector module includes an insulative
housing encasing a plurality of longitudinally extending, laterally spaced signal



housing encasing a plurality of |ongitudinally extending, |aterally79pemegp,
signal 2 9 SEP 2004 WO 02/ 03502 PCT/ US01/19848 -2 contacts arranged in a
row. Each insulative housing is forned to include a plurality of

vertically n?i g, laterally spaced openi ngs which ' rieaved with
t he pIuraIiﬁ§&96 Pongitudinally ext endi ng, Iaterallypggggg Si gnal
contacts. The connector further includes a plurality of shields. Each
shield has a vertically extending flanﬁe portion 5 for insertion into a
vertically extendi ng openjng in the [nsylative hoysi.n nd a. laterally

ext endi ng fIand@ﬁﬁﬁqﬁ&%pEM@@%H?ﬂﬁmykﬁﬁgmﬁﬁﬁ‘ BHF%Fga%m?Pﬁﬁgl cont act
in  the insul atyve\igall)@teddRg,; latdrtfy sp@Ed dperdgs Whish he Infekledved Wish thegledliy ng f | ange

portions are configured to forma_coaxial shield,_around each signal
contact. Accor dff [fgef éﬁqm%?wm%ﬁﬁew&%l |y extending

fl ange portion iﬁ‘c’ﬁ]dﬁ‘d’%?urﬂ]tf’&ghiélm EA BRI YA adAticlly a8a0ing SirgoRticaont act in the

I nsul ative housing. According to still another illustrative enbodi nent,

the insul ative fprdussitipryiatos vemically priending onsaing igphedpspativebausipBpd® ¢ herein are
configured for \LRgerddefiing Mahg phAbEExtendiNg £tk BtCiatknt tf § kiflaCavhhadt b paced sl ots

in a connector housing. According to a further illustrative enbodi nent, an

i | lustrative 13heiowhtvethonsingnThe ngeisally apd laterally extynding flapgrgiotigesiarral | y ext endi ng,

| aterally spac | : W jhgnal cont act
WH%‘ foﬁﬁi&&@a@&h?el@ir&ﬁ&'&%ﬁm%ﬂl Rnth®VAccbRME ton

i ncludes a for extending contact portion configured to engage a
correspondi ng dmma@eembvdmmmh@n&mmmpsemmmt@ghm &k portion and a
rearwardly ext ' ALl o | ‘ﬁé“imh':{lﬁ ]gggﬂ?e th% LhgineRa@ses the

i nt er medi atgd(p(;eag‘?}ieéq%as&o tflﬁgiéo?gﬁ(lﬂ con a%!t S. heAcﬁQnsu_ ative 20 housing

i ncl udes | at er dllustratiyp erstedimentethe ingudativehousinge rrith eagtacts endshiplds agiewhled he cont act
internedi ate p |- ﬁ SN ek S 1R PoYe : isﬂ@é' act. Each
shield has a \%ar |%§ y exﬁ%&hﬁ%ge pgrg’ftiéng{r?g’%gﬁl sertisg’%%i{%]to a sl ot

i n the insul at icomettonboisng. and an upper laterally extending flange portion

ext endi ng al ong and aboye the . Inter i 1400 bl adi acent signal

contact. The verticall y%ﬁé?%ﬁﬁ?ﬁﬁg@%%g%ﬁéﬁggﬁange eport ions forma

coaxi al shi &3 d caimettodnchaledn phirgitedf langingimaly. ext@inking, latarslly spaded ggdabusi ngs with

contacts and shi el gﬁ\? assenbl ed hgﬁei formﬁl&gn%%%ﬁlgu dul es which are
Ccco

configured for “PHE 88" a PR HEIST AL rding to a further
illustrative ercomabt pattidn, cosfiguietl toltRgaged dosresponding nentabicn a inatdigwokmsctar, pl ural ity of

Cont act | nol udde Ty AERe) STy ~RapEe PBT PO ISHRRP gur od t o

housing encases the intermediate portions of the signal contacts. The insulative

20  housing includes laterally spaced, vertically extending slots between the contact
intermexdiate 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 ahove 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 inclades 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



engage a corresponding contact in a mating connector, an intermnedi atszle% EP 2004
portion and a rearwardly extending tail portion. An insulative hou a
encases the internediate 2 9 SEP 2004 WD 02/ 03502 PCTI USO /19848 -3

portions of E nal contacts. The insul ative housi j es

hori zontal |y Ezg’isé’g vertically extending slots bet mggrﬁb%aﬁlegk!‘gont act
internmedi ate portions. A shield is provided for each signal contact. Each
shield has a vertical flange portl on f8r insertion into a slot in the

i nsul ative housing and an upper rizont aI f.l an ortio ext endi ng al ong
and above the |PH’F‘é‘Fsr?§@F§€@1%Wtfdﬁ‘ B’F“? ﬁ‘f’d"g t. The

vertical and hogkigp %&F@%M%Wﬂmaﬁmﬁumwkd around each
signal contact. The insulative housi ngs W th cogta ts and shields

assenbl ed t her @rayidedfonsack signalkee oM 8red for
insertion int 0lﬁmﬁm&%@sfa{m*ﬂﬁmwehﬂsﬁghﬁaﬁweﬂﬁémhﬁﬁﬂ&wﬁﬁhor nodul es

may be pressed into single row 10 insulators with a press-fit connection,

with one si iyl éxtensinsialong tmdmbave the intesnedisteparinn efian pdiacens @ignabconiprte The senbl ed
connect or mdu'v‘&?ﬁﬁrﬁﬁl bl Rtalfing Bl R dorG cBaxiledididtoun bddkiignal and i nserted
ousi n

into a housing, g captures the assenbl ed connector nodules, and
provi des i nsul a‘«mt@h vaehmvammwmh@MaMI dwesipdpyn  Addi ti onal

features of the, ai‘qul¥ﬂé41|{%!l ﬁﬁ)dgg foBsingl © t hose skilled
in the art upon aconS| eration of t eo? vvln detalledmescription of
the preferred embodi nenaymmthemp@rm@ﬂ@wr demo e®P¥ng out the

IVEnLion 5 RESSERUY sBRLOR KA PRl RSk FF ol aRRAY NCS 20 The

detail ed descrlp on par Icu ers acconpanyi ng lgures in
which: Fig. 1 |mndalep'ﬁresmblbdmnnectm@hlwmaygheabpstwkaltoBg‘esmdhslsgtnal contacts

arranged in a horizg e n xt endi ng
contact porti df & F‘f‘aﬁr“éla‘“%ﬂé %&gﬁ%gﬁ%&%%%&ng%%%@%ﬁ%n a mating
connector, an ﬁ@mﬂﬂ:@ﬁmﬁ&h@hﬁshﬂdhgmuﬂrﬂdaﬁc@mm;dl y extending tail

portion; F|g 2 is a per, ive Vi sha gE LT Medi at e
portions encased in an™ ﬁﬁg afﬁ%”&@ ﬁ'g,u%mﬁlb ns%foﬁlfé eﬁ%um ng havi ng
hori zont al | y5 spkgeskilled m&mnmmmmmhmgdmmmmmm@m ate
portions; Fig. ective v wo .shi - e shield per
30 contact, éﬁng‘%f"E’figm eﬂ'ae’éfm\? F“%‘%@% °u? venh”ﬁsertl on into

a verticall y 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 im 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;



extending slot in the insulative housing and an upper horizontal porztgigé?)z[m!l
extending along and above the internediate portion of the adjacent
contact; 2 9 SEP 2004 WD 02/03502 PCT/US01/19848 -4 Fig. 4 is a perspective

vi ew showi n I Ic overnolds forned on the wupper h portions of
t he shi el dsg"glﬁj"z}i;é]?]t to the front end; Fig. 5is a pe?é]lp’ésgm’% vi ew show ng

a first set of shields vertically aligned with first and third slots in
the insulative housing; 5 Fig. 6 is a fderspective view showing the first
set of shields pressed into the first and third slots in the_ insulative
housing with a press-fi Figchisaeairdive vipy ghowipg plastis oyraneldsdormed en s ew showi ng a
second set of %MLMW%OfﬁpmlﬁgﬁmanHﬁth slots in the

p

insulative housing wth a press-fit connection to forma connector nodule
or wafer; 10 Fig. 8 is &igptissputestivevigy ehawinga frshagt of siieldayertieally havi ng

hori zontal |y %E&@%tﬂﬂﬁ?inﬁhﬁdﬁl%ﬂmﬂ%ﬁs . connector nodules; Fig. 9
S

is a perspective view show ng a connector nodu e ali gned with a

hori zont al | y5 ext endi ng &igot isp perspedtiveyyiew ehaping the dirst sepofiskields pesped Tt | ve vi ew
showi ng the co . . W] front cap with a
press-fit conngﬁ;etellﬁ%(r%l?d@?g#éﬁlfa{egﬁgl%tgP%@%ﬁ%ﬁ#?&wﬁm&hg a fully
assenbl ed connector i n¥igutiisagerspegint viewshowing a swendsctiobshicids pigésed arr anged i n

vertical colu e r C. | ntacts
arranged in amr;{%t?F%ig)ntaﬁﬁ?}g}l@v&msalﬁg’@%%a{vig!tlékségﬁ}b%'g secﬁngér)lal vi ew of
the Fig. 11 corforecdonmestuwomsdely or éferyerti cal and hori zontal shiel ding
portions of ,shields forging. a virtual. cqaxi al .bgx r.0 si gnal

cont act . DEYAI LED DESCRFIETT BRPERAYEvirsE AP asa fpst oo g Rt AARD

hori zontal | y spaksiing shitsfkarbeeiving iR cimecdd matl@anged in a 25 row. The contacts

30 are arranged in rows_j nstead of. cal unms. The hori zont al ci ng between
the adjacent contacts 38 lszp?ﬁpﬁqvw%%mﬁgg%ng%ﬁpg °%§n°dr%1@?udes a

forwardly extendiofighnalynixtatingddtin ffonBedp;confi gured to engage a correspondi ng
signal pin of a matin heﬁf}er connect or igrmot shown an i nt ermedi ate

portion 34 and a rear\?\/gigd S AREFRAHYSE™ SHPYIN,F f9PRctobmOdule pResl ot act
portion 32 inclangasto thedidhtcapithidbre@pficsadcetvant i | evered spring arns 38 into
which a signal pin of aFlré?'{lingpe?s%gcg\?erviewshowingafullyassembledconnector
including eight rows of connector modules arranged in vertical column, each row of
connector modules having four contacts arranged in a horizontal row; and
Fig. 12 is a partial sectional view of the Fig. 11 connector showing
20  vertical and horizontal shielding portions of shields forming a virtual coaxial box

around each signal contact.

DETAILED DESCRIPTION OF THE DRAWINGS
Fig. 1 shows four horizontally spaced, signal contacts 30 arranged in a
25 rtow. The contacts 30 are arranged in rows instead of columns. The horizontal
spacing between the adjacent contacts 30 is 2 millimeters. Each contact 30 includes a
forwardly extending contact portion 32 configured to engage a corresponding signal
pin of a mating header connector (not shown), an intermediate portion 34 and a
rearwardly extending tail portion 36. Each contact portion 32 includes a pair of
30 opposed cantilevered spring arms 38 into which a signal pin of a mating header
connector is inserted when a socket connector 20 and a header connector are mated.

The tail portions 36 are soldered to cable wires. Preferably, the contacts 30 are



connector is inserted when a socket connector 20 and a header conne @Oi PR
mated. The tail portions 36 are soldered to cable wres. Preferablg, I’:h
contacts 30 are 2 9 SEP 2004 WD 02/ 03502 PCT/US01/ 19848 -5 stanped oat of a
strip of sui 3&4‘)@ gonductlve material, and are nanufa . el to reel.
The strip c DBt to any length to create variabl e ¢connector | engths
(e.g., eight signal contacts to a rowmstead of four to a rovv) As best
shown in Fig. 2, an insul atlve housi ng- 550 encases the contact

i nternedi ate port|0334 Th ulalye housi n f our

hori zontal |y — <HFHPEtPUt Ofdsfripeo ’f“f °é’>?’t‘ F frgtee g“%ﬂ%?%‘g?%‘%et ween the
cont act intern&ethatr@strip@ﬁdueeﬁt?aoﬁél&gﬁtdﬁewmaﬁﬁc&ﬁwtor&hgtﬁl(dg,&@t- one
shield 60 for each contact 3Q. The ousing 50 (sonetines referred to

herein as the "SHIHCoRAcissR & isted of f%“ d by overnolding a plastic

i nsul ator over the cont agbest b BT 2 a@infilitivé ASingI7d enchite thé Contiicer N0l di ng
process can be also performed reel to reel as the contacts 30 are fed on a

strip. The vir tinternediale portions 34. The meylative bougingHf) ipcldefpurbgriggpitlio o n adj acent

contacts 20 as gpid® virfigat) akdn¥ify 1Gy'52 didngePborecd e EdiREIdREmedifE t he contacts
30. Ajog is prow ed in the ta|I portion 36 to center the tail portion 26

in the plastic ReWERsAS for ropgiving fourgyiclds 60 wpe shishd 60 forpachisentart 3 ABe 15 Fig. 3
shows two hori %ﬂém"iﬂslo %ﬁﬁéﬂﬁ%ﬁ%%hﬁﬁiﬁkﬂsﬁﬁmoﬂ?ﬁdﬁ?h‘mw spaci ng

bet ween the adjacent I el ds S limeters. Preferably, the shields
60 are stanpedvemeldig aplasicispateroverthecanpcbinteaprdisteppiensFt Bl al , and are

manuf act ur egy 1 &glemoldth ﬁgﬁﬁ% s cah 88aldh Aﬂnbd@élﬁfwé%ﬁéd&&a&ﬁo%ﬁﬂiﬂle shields 60

makes it p055|ble to acture e shields 60 reel to reel. Each shield
60 i ncl udes a \aipt Thexyertichlslotss2 are Gormest sirpudianeguelyrbeiwoen pdispent copfaqtsA0gs a sl ot 52

0 the i nsul at iy, houal G A0l B collhd HOR e AVEAME4_ ext endi ng

al ong and above elInte late portio adjacent contact 30.
The verti cal fItalllgmqndﬁtqc@ner@@t@fpoﬁanﬁﬁmkheelaéhc@mmﬁléﬁﬁdi@sgée forwardly

ext endi ng vertlg %F t@ ortion 66 configured to be |ocated next to a
forwardly exten |ng ‘portion 32 of an adjacent contact 30. The
forwardly 285 extendi ng Vigr 3 showd twe herzbuialjycpacedoparbdiclds 6¢ e hejizendel t 0 engage a

80 to around. TR sAseen Skl BRRPRIPY witiRle? it e ERURGS "7 01 B0C
forwardly ext ere stgphdout gﬁwmlofsxmléquumma!ﬁad mmﬁnu@gﬂmdlmpb be | ocat ed
sbove = Torver el Ao bl BBt gon contact S0
manufacture the shields 60 reel to reel. Each shield 60 includes a vertical ﬂange
20 portion 62 for insertion into a slot 52 in the insulative housing 50, and an upper
horizontal portion 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 fofwarﬂly
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,




30 shielding between adj acent columms of contacts 30. The upper horizzggtfﬁa@,i
portion 64 provides shielding between adjacent rows of contacts 30. S I{-]>
2004 WO 02/ 03502 PCT/ US01/ 19848 -6 As shown in Fig. 4, the forwardly

ext endi ng hﬁ\%b%ﬁﬂ@&?' shield portion 68 of each shiel gcd]?ﬁsgllﬁyrsudes an

i nsul ative using 70 surrounding the forwardly exten I zont al
shield portion 68. The insulative housing 70 (sonetinmes referred to herein
as the "shield overnold') may be formed# by overnolding a plastic 5

i nsul ator over the forwardly extending horizontal shield portion 68 of the
upper horizontal porti &fsho¥n irfig 4 de’l%ﬁ“d&g@e’é@%ﬁhaf’@lﬁn be perfor ned

reel to reel assgofbeh SitEHodRER of irful iR EndREn0SuirduBdingBSfo ic overnold 70

prevents the vertically conpliant GSqErl ng arnms 38 from accidently

cont acti ng t he extsrdipgrhafizenialshield gprtion 68, Jhe Raative housine D fopslimsson 68 when a
signal pin of the heatia SARPERI kB Y BlnddSy bhmaass 4 fsbet ween the

vertically conpliant spring arns 38 as thé socket connector 20 is mated

with a headef domlaterevst th¢ feorardiyviending iorigpntabshieldparion 6§ of thetippeet of shi el ds 60
vertically ali  $0iok | lﬁiﬁg ;§r51:;_:§'c£ht B pdrfdmich Repst overnold
50 havi ng cont g‘@ﬁ%’“@o&g“%%z@égﬁ%"re. . Fig. %O shows tﬁeéﬁ?i rst set of
shi el ds 60 pr edbstlieldn6bare fedorf4 stript Theplastibpverinold HWpreves theverthalypl astic 15
overnold 50 wit . -1 Qgg} | e Zfﬁ%“%‘w BagggEond set of
shields 60 pr e%%@lgﬂ{sﬁﬁ%a}sdé%sg;ﬁgﬂlan gur?@ng%tgts A the plastic overnold
50 with a pressofifontal shishipertivn Gwhen a fignahpimofileerhewsler connector{udt sho®B} ig al so
referred to s @ M\gf]e“i . Eg gﬁg rips with
t he hori zon%gl spaci ng et%;mmé%ﬁ"]% e gﬁ%%@g%%gg?%%géﬁ a ¥i§%st di st ance
(2 m | 1i et er s)matefitwdth a headbrdsnnédior (mbshb¥s). ot her hand, are 20 forned on strips
wi th the horizontal spacging,bet n.the., successi.ye,.shi 60.a second
distance (4 mllinet ers?‘geﬁg‘rs%ﬁmogs%eﬁﬁg&‘f%s Wg'lrﬁlg%ﬁ dm’ I 1'i nmeters)
such that a fithistsldsi2 inthe &dtactlodamaid SOEayinky eontanis 80 énsheldded thereiay Bigy6 ot her sl ot
52 whil e disposed o fipst, stri n hen a.secqgnd.set. _of shields 60 may
be inserted i nt“g"vfsﬁge Eé%ﬁ‘ft#%e@f éap'%?%ﬁ’g?é?égﬁt afl%%“%ia‘r?}%?ﬁgg}ep%?mshi el ds 60
whi | e di sposed wemald$e evith aprsdsiit ponnedBonf-Fig. 7 hosdosssond st ofzhitldeép 90 (al so
referred to as socket or connector oysi havi hori zontal |y ext endi ng
slots 92 confid’ﬂ‘?‘?ﬁ“’F‘bﬁ“"l"@@‘@ir}\’)‘\nhél"?ﬁgmlﬁi“@?fg%“&vﬂp°@ggm%§p’§ﬁﬁ§ﬁ g. 9 shows a
connect or nodul canétiod to/fained cofiféetar raiale 40 (ush Fefetred D@8 8 waiw). albhy thext endi ng sl ot
92 in the front cap 90. Fi 10, shg he connect.o dul e 80 pressed
Tul 1y §nto & he PRGRI0n o o Hips S0 he bOvriiy SOaRERDIFDRe SEfegve: §
contacts 30 a first distance (2 millimeters). The shields 60, on the other hand, are
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 cach row having four contacts 30
arranged in a horizontal row. Fig. 12 is a partial sectional view of the socket



30, shows a fully assenbl ed socket connector 20 including eight rows\;loi EP 7004
connector nodules 80 arranged in vertical colum, wth each row hawvi a
four contacts 30 arranged in a horizontal row Fig. 12 is a parti al
sectional vi f.the socket 29 SEP 2004 WD 02/ 03502 19848 -7
connect or 20‘9@%?”%9 the vertical and horizontal shi eFé?r(rllsgojﬁgyrstions 62, 64
of the shields 60 formng a virtual coaxial box around each signal contact
30. Coaxial shielding of each signal €entact 30 all ows transm ssion of

hi gh frequency signals at the points of connection with n ninmm

i nterference arfennesterdd shogying thesverfinal argbharizogiah shielding pertions 62,80 pifed wi th 8x4 pin
i nsertion W ndougiddéy fofning dVirtal el 63MrotHd MRERmbINEnAP SN Aok@l Modul es 80 are
assenbled in the ]fyont cap 90. The pin insertion w ndows 94 guide the

si gnal pins of shicMingdfsactosimnpisentast 3 allows teanemission offigh fregwracysigaple® connect or 20
is mated with SObR mini e tekeRbShY crosk Bl cat ed, the signal pins
of the header %ﬁ@%ﬁg?&g&g reglel ve E{/ [ he spr?l_'(r)]g arnms 38 10 of the
contacts 30 Hf the sock&he &xdooniacts 3¢ arp dlignef vathifghpie insetionmandowattincol urms i n
the socket co chaseruls Bed iR |y of each

ot her. For exgﬁ'rfpeif“e?&gﬁgw%%&eggm gn a s%cgggex%onnegc]#orﬁ% aving 16 rows,
wi th 8 cont act <Thegin insertion wihdvsvs 8 ghidithedigna pins ofisibeddertonnsetor{net showa} row. The

socket connectaqr, 20 of . the r ' ' rtd y suited for
hi gh speed cabl%hmé SRerlamolin r?@ﬁ%&%&xﬁlﬁﬁe\/e ?Q%Bgo%r?ec Ogil}l nodul e 80 may
be pressed i nt dondicati, thd stznsl@its of thehehdat evnnectandre mévoed by the dptinganps s s- f i t

connection | sq,.refer as a sinql w__congcept)., The a nbl ed
connect or n&fﬁul" §‘°8€3‘%’ﬁ{3§9? © tc@?%q%ez °n§m§%§f?§ﬁl“dk%}"6ﬁ£@g. g., 16
rows or 8 r ows)spcketvdmicttsre20ic@rbeickosén freely atdihdepdnddnciyiaf eadh oftrotFoshown) .  The
housi ng hol ds the assenbl ed.connect or nodul es i n ce nd provi des 20
i nsul ati on and SEFFRY SReTORY APSiRRA &° %gghﬂ"l%ﬁ%%’é’ﬁﬁhm@’%o.
|11 ustratively,row/iesteadbfmbws, withs ftabtoper tdve ThOSKe coameItofthe20 are as
follows: a) signal contacts 30: .co al.l oy, /70250, 0.2% of f set,
95-120 ksi i elweﬁ%@f%&gm@kﬁgﬁﬁgfé@%wéﬁa%s@ “%ct overnold 50: 30%
gl ass-fillegsLCP, DupORbterdftintly,Q chihdddr nioful&$ mdythe possedifl apingle rdor onze, 510

H H . 0 _ H .
o TR G v AR e b consortio (sl 6 g 0"t 2811 L€

concept). The assembled connector modules 80 may then be stacked to a desired

height (e.g., 16 rows or 8 rows), and inserted in a perimetral housing (not shown).

The housing holds the assembled connector modules 80 in place, and provides
20  insulation and shielding around the stacked connector modules 80.
- Tllustratively, the materials used for the socket connector 20 are as
follows:
a) signal contacts 30: copper alloy, UNS C70250, 0.2% offset,
95-120 ksi yield, 100-125ksi tensile
25 b) signal contact overmold 50: 30% glass-filled LCP,
Dupont Zenite 6130L
¢) shield 60: phospbor 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.



e) front cap 90: 30%glass-filled LCP, Dupont Zenite 3226L 30 Nthoz@%ﬁmm
present invention has been described in detail with reference to certai
preferred enbodi nents, variations and difications exist within the scope
and spirit of the present invention as described above. 29 SEP 2004 CLAI M5
1. A connector conprising - a plurality of horizontally spaced contacts ‘
(30) arranged in a tow wth each conggi#m havi ng a forwardly extending
contact por- tion configured to engag respondi ng contact in a nating
con- nector, an internediate portion (34) and a rearwardly extending tail

portion (36) - an Insul ative qrgs?um ng (50) over the internediate portions
(34) of the commfﬁthQDf-‘“’! PDusi ng (50) having horizontally spaced,

vertical slots (5 rRRNEH shted toftaats (pog tarmngedadnha rehot
extending in the PRR?I on of t he

adj acent c él ’F%
 (60) for each contmd'n emmmmaowmvm»a. gﬂj“éf ¥ € QF""Q Faﬂgiéip'a?'fu on
for insertion int 31 a veﬁﬁ%&@&% g,t,?é?é éd}résibgnbnﬁlé@ﬁuawln Banating ddrd) and

an upper hori zont i ng along "and above the

i nternmediate port |rm&t¢|$4anahteﬂmedid!:%1dmw0'@dﬁﬂ&c§" @305arwardhe iertending, her
hori zontal portion 6,&“{ of h shield (60) includes a forwardly extending
hori zontal shi el d rﬁ 'l o- cated above the forwardly. extendin

contact - portion( %20 insulated hmxsmgac(ﬁoc Tyer thednigranediate peTHeRs.{34) 0
t endi h t hi el
extendi ng horizon ﬁe(s |e r@gﬂ ﬁ?ﬁg n? gﬂcﬁaﬁh‘ghgﬂﬁgﬂb“yngb% an

I nsul ati ve housi n t endi ng hor | zont al

shi e:c d po(rjt i on (?&kmam ﬂ?st ﬁﬁmmsiﬂomfd between 'm HeortoREa 2aCN 30)
are formed on stri-ps w e S e :
contacts (30) a fSlets ?’“iﬁ"sdf%&%mé Hﬁ%%loﬁﬁ%é‘gﬁ Hzg: d‘?lrggsoghgtrl{)
with adjacent 'shj gh;gdt{!ﬁO)gfm'pmﬁd coptact, gach adng R yertigat v ce
the- first dist ance suché £ g\sgf‘ﬁan?ﬁth Plentitaf et (529)inthe PRuldtial ted

into every other "!ﬁePB I Sposed on a first strip and then a

second set of shiguling st)mnd an uppearrhasizontal partiendfd)yexppding aiong
bet ween the first S.ft b‘&é{l#é'iﬂérﬁ%aé@hbbﬁldﬁ ngfgql PR AdjareRPbnthEt P,

'(30), wherein the upper horizontal portion (64) of each shield (60)
includes a forwardly extending horizontal shield portion (68) lo-
cated above the forwardly extending contact portion (32) of each
contact (30), and wherein the forwardly extending horizontal shield
portion (68) of each shield (60) includes an insulative housing’ (70)
surrounding the forwardly extending horizontai shield portion (68).

2. The connector of claim 1 wherein the contacts (30) are formed on
- strips with the horizontal spacing between successive contacts (30) a
first distance, the shields (60) being formed on strips with adjacent
shields being spaced apart a second distance equal to twice the-first -
distance suéh that a first set of shields (60) may be Inserted into
every other slot (52) while d;sposed on a first strip and then a second
set of shields (60) may be inserted into the empty _slo'.:s (52) between
the first set of shields (60) while disposed on a second strip.



29 SEP 2004 -9 3. The connector of claim X or 2 wherein the housing @?%P mk
formed by overnolding a plastic insulator over the contact intermec}i a
portions (34) while the contacts (30) are on a strip with the slots (52)
being fornmed respectively between adjacent contacts (30). 4. The connector
of anyone of clains | to 3 wherein the9forwardly ex- tending contact

portion (32) of each contact (30) is "configured to en- gage a
correspondi ng signal pin of a mating connector, wherein the vertical

fl ange portixmn ( i 6 i ncludes a forwardly extending
vertical shield @r;t ?%?]d;% gg{jo{%{ﬁ‘eg %')e%tmf'?feéﬂ ftlae heusing €50) i rskmed by -
contact portion rrgiding aglastieninsoibasy : - wher ei. .t he

e'(g% c?néggwwgga@opO'&Me a

forwardly extendj % Lcal shield portion ( S CO

~ground pin of a Krg?? ng “@Sﬁﬁ‘&c?‘?ﬂt"%h@haﬁm@pﬁpm the 8Rita! ( rsg%@e
(64) of each shi tdrinéd Paspeativete befwb O ndi “hori zontal Shifel d

- portion (68) |ocated above the: forvvardlya‘th eﬁgﬁ{.@cg%%)act portion (32) of

each contact (30), and wherein the forwardly extending horizontal shield

portion (68. of Heeltonheetsr 6 3hybRs! | ngul ative housing (70)
surroundi ng the forpardly ext end_y?llgéh%*?‘?ﬁm}o?ﬂ}ﬁ §S‘H BTN $bhet foowardl) exs.
~ The connect or ofteRHNG gentAct Nartien1(32) Ofedthrﬁrrtat:dﬂejd)rigt&dcﬁ{fj dq%usi ng
(70) surroundi ng af@éﬁ@gﬁéﬂdlﬁétﬁgﬂ%pginhgp zo%al shi el d gprflo €B3) is
_fornmed by over nol gi gg a plastic -insulafor 20f:73Ag canniegton| whereianthe g
“horizontal shi elVTHEsk flaRgeaeartion (6) op mech ehidld B0 Mcidtidst E%I%}irh?y_t he
.shields (60) ar expéndinat ¥é Leal, . nect Qr conprising. : )
connect or housi ng _90)ﬂ,§ an"gh-:g‘\ %P?ggﬁ({'ygﬁf(ﬁggﬂ?ﬁgfgﬂ%@l 2 fo(wWaidly ex-
configured for g eantast ﬂoﬂm(ﬁzhnéah@deicmd&Q(bo egﬁg c&nnect or
modul e (80) 1 nctteltohWerdly Saenbing Varida] dudly bertion’ (en 0 Prevhergin
spaced contacts (30) arrahged in @ row dRortiopn(6R) i sonfigured to
forwardly extenBPg@dechgsevngminiafra mating connector wherein the upper hori-
zontal portion (64) of each shield (60) includes a forwardly extending
- horizontal shield portion (68) located above the forwardly extending
contact portion (32) of each contact (30), and wherein the forwardly
extending horizontal shieid portion (68) of each shield (60) includes
an insulative housing (70) surrounding the forwardly extendiﬁg hori-

‘zontal shield portion (68).

5. The connector of any one of Flafm 1 to 4 wherein the insulative
housing (70) surrounding the Torwardly extending horizontal shield
portion (68) is formed by overmolding a plastic insulator over the
forwardly extending horizontal shield portion (63) of the uppér hori-
zontal portion while the shields (60) are on a strip.

6. An electrical connector comprising:
' - a connector housing (90), and
- @ plurality of connector modules (80) configured for insertion into
the connector housing (92), each connector. module (80) includ-

ing:



(32) configured to engage a corresponding contact in a mating head rg SEP 2004
connector, an internediate portion (34) and a rearwardly extending a?li
portion (36), an insulative housing (50) over the internedi ate portions
(34) of the contacts (30), the housing (SO having horizontally spaced,
vertical slots (52) between the intern@di ate portions (34), and a shield
(60) for each contact (30), each shield (60) having a vertical flange
portion (62) for insertion Into a vertical slot (S2) in the insulative

Rbove the i t or medr b STEIEY o5 FRRE PR $acdl code® (R drpghqeffi¥ ity
the upper horizont al withr éa¢m coffeel ldvieqa@hfarivaedly &5tBndingl waetact portiandl y

tendi ng horizon- tal_shield porti 68). | ocated ab he f |
xt ondi ng contact pLPTERMEIEAFO BRERSE anEaIERoRRAINS SAP AR LR LARNG o -

war dl y extendi ng horhgsidrtorfritctbe dpirteAnediate poftien (B4 Bhaldiredr@firdly
I ndudes an insul ative housing {70) surrounding the for- wardly extending
hori zontal shield po&!ﬁbﬁ“‘(%%‘. portioth (dect ri cal connect or conprising: a

connect or housing (90) sn&ighive PlowsMlg {50)bverthasataimamtts perddil (34) of

configured for Insertion Into the connector houmgﬁ (90), each connector
" nodul e (80) | ncl udi nthe contacts |(30). ehe\bausing (590)haviagshorizentally spriced, of

horizontally space i i t (30)
having a forwardly exﬁéfﬁf&%g%?gg?ﬁ%ﬁﬁ%ﬂid%@&gigﬁﬂﬁdﬁiggﬁ? 3‘22“}@3% a
correspondi ng contaca shield &R) ey ﬁéﬁhléontaﬁrfm(é’&)ore,acbnSh eid (692 having 2
portion (34) and a r S ' Wayy iji ve
housi ng (50) havi ng ﬁ%ﬁ@gﬂ%épﬁ 'space%i)\(’ifgktﬁ'qgirg::':%l:.lﬂ Is'}tgfag»(e%%é)mbdé?ﬁgg%st he
cont act i nternedi at einpth¥ iinsative hkausing (50) Aansk 85 upper harizoptainaertipn
nodul e (80) includin sh ¥ ; 4 0),
each shield (60) hav&r@ %;H&g‘%’ﬂ?igﬁ"ﬂzg?]&g&g%r@ﬁ?(I)itje(%r%d'?%(r:&i"?gg m)nsi?nt o]
a vertical slot. (52)thenadjacentsentactotiQemhareifothe yppeshorzentdpegion ong
and above " the .inter gl 8 gach shield (60) Includes a forwardly extending horizon-
| tal shield portion (68) located above the forwardly extending

" contact portion (32) of each contact (30), and wherein the for-

wardiy extending horizontal shield portion (68) of each shield

(60) includes an insulative housing (70) surrounding the for-

wardly extending horizontal shield portion (68).

7. An electrical connector comprising:
- a connector housing (90), and
- a p!urallity of connector modules (80) configured for Insertion Into
the connector -houslng (90), each connector module (80) including
an insulative housing (50) encasing a plurality of horizontally
spaﬁed contacts (30} arranged in a row with each contact (30)
having a forwardly extending contact portion (32) configured to
engage a corresponding contact in a mating header connector, an
intermediate portion (34) and a rearwardly extending tail portion
(36), the insulative housing (50) having horizontally spaced, verti-
cal siots (52) between the contact intermediate portions (34 of the
contacts 30), each connector module {80) including a shield (60)



portion (34) of the adjacent contact (30), wherein the upper hori- ﬁ%'%@'znm
portion (64) of each shield (60) Includes a forwardly ex- tending

hori zontal shield portion (68) |ocated-above the forwardly extending
contact portion (32) of each contact (30), and wherein the forwardly
extendi ng horizontal shield portion (-83). of each shield (60) Includes an.
I nsul ative housing (70) surrounding the forwardly extendi ng horizontal
shield portion (68). 8. A connector conprising an insulative housing (50)

encasing a pluraligy &enl eaﬁta*ctlctiml, | sack shieth 60) , havingr al vertisph dlaumge gnal
contacts (30) arranged In a row,

0 |

vertical |y ext endipegtionat@2lafary '"ss‘%gged'o 3. nqﬁé}_@ %%g‘@'{vﬁ@ aﬁbugﬁn‘lt'@? Teaved

with the plurali U{-.r??{ n':a%&féﬁ'{@i é/xtehamyiamg arit 8bové Yhe feethesliarenl
i

contacts (30), openi ng extending In the rectlon of, an ad cent
contact (30), and portiopHj3d)cof(B® adincenkqenkask: (A0, where "b&l% UQRF T60)
having a verti- cally_.ext I o) a
ety enméi'oBﬁﬁ;m%;miiifﬁ;&%%ﬁ”*‘:i‘i‘;;“;i%i??.%%é‘il
exten in an ] o} a
contact (30) in ¢ Egﬁhgg B3 ndriBa @12 6PLhth AR @] hceWher Rl ng
fl ange portions (GZ‘BQ ?ﬂ'é; rﬁn ureG{ o forma coaxial "~ shield around

each signal contaghe( G&)war\dhpratandmg |moamlysbteldtmralqm (ﬁﬂ&ngé ?ﬁﬁhc i on
Eggg Im;cg? gg SBIO\G/:??%F( gohﬁﬁr'@“g%e?\% ﬁ\%fagllgﬁt ggijéﬁ §?32) of each
si gnal contact (3%mamymmngmmwmmwwpmrﬁﬁmg shiel d portion

(68) of shield (60) Includes an ~“insul ative housing (70) surroundlng the
forwardly extending shield portion: (68).

8. A connector comprising -

Y insulative housing (50) encasing a pluraltty of longitudinally ex-
tendmg, laterally spaced signal contacts (30) arranged in a row,
the housing (50) having a plurality of vertically extending, laterally
spaced openings {52) which are interieaved with the plurality of
longitudinaily extendl_ng, laterally spaced signal contacts (30), each.
opening extending in the direction of an adjacent contact (30), and

- a shield (60) for each contact (30), each shield (60) having a verti-
cally extending flange portlon (62) for insertion into 2 vertically
extending Dpening (52) in the housing (50) and a laterally extend-
ing flange portion (64) extending along and adjacent to a signal
contact (30) in the housing (50), the vertically and laterally ex~
tending flange portions (62,64) being configured to form a coaxial
shield around each signal contact (30), wherein the Iaterally ex-
tending flange portion (64) of each shield (60) includes a forwardly
extending shield portion (68) located above a forwardly extending
contact portion (32) of each sugnal contact (30). and wherein the
forwardly extending shield portion (68) of shield (60) Includes an
insulative housing (70) surrounding the forwardly extending shield

portion (68).



