;e3e|yEﬂD6pTS] /mun mm , ELECTRI CAL CONNECTOR MATEABLE I N A PLURALITY OF
.ORI ENTATI ONS CROSS- REFERENCE TO RELATED APPLI CATI ON Thi s applicationqﬁwﬁimn
the' benefit under 35 U S.C. 119(e) of provisional patent application

60/ 117, 957 f|Ied 1999, which'is hereby incorporated by 5
'reference BACK m%mw | NVENTION Z. Field of the Invention The
present invention, o electriclal connectors. Mre specifically, the
present invention 1OGW@¥ates to hi gh speed el ectrical connectors. 2. Brief

Description of Ear nents Conventional _hi gh speed connectors
generally only allﬁéﬁﬁﬁéf QHN%FTQﬁr¥%EEﬁﬁ# %ogn%kééﬁL

orientation. One reason for the IlinéENﬁQFEQHﬁllty of 15 high speed
connectors is the shape_of the connectors. Mst high speed connectors have

a rectangul ar shape. | FROSSEREFFRINCE £ REGATEDXPIIGAIION has an

unequal nunber of contact rows to contact columms. Thus, the connectors can

only mate whamilshe appis ot ioe @ARAREt 0Lhd0 aln@Fiw t linkdee rows ofstbe
correspondi ng connector. Another reason for the limted mateability of high

speed connec r@h%itm% Breuhgianal prtens ﬁnyﬁﬂcaﬁkpﬁu¥@nd5@dﬁﬁacﬁ§7
Typical ly, t e t g d

sane across t e %ﬁﬁ%%Q ?%fh2ﬁ¥§jn2§$o€ﬁ +g po arlzé%?%éﬁg%%& hlgh
speed céhnecﬂmﬁdnﬁqnecontrol the el ectrical characterlstlcs of the

connector. As a consequence, however, these connectors can or\\m\\ “m“\\\\“\\“\\\““\ne

specific orientation. C §AékEhéQﬁ§ 8F THE INVENTION
*166166*

1. Field of the Iﬁventiqn

The present invention relates to electrical
connectors. More specifically, the present invention

10 relates to high speed electrical connectors.
2. Brief Description of Earlier Developments

Conventional high speed connectors generally only
allow mating with a corresponding connector in one
orientation. One reason for the limited mateability of

15 high epeed connectors is the shape of the connectors.
Most high speed connectors have a rectangular shape. In
other words, the high speed connector has an unequal
number of contact rows to contact columns. Thus, the
connectors can only mate when the rows of one connector

20 align with the rows of the corresponding connector.

Another reason for the limited mateability of high
speed connectors is the arrangement of the signal and
ground contacts. Typically, the orientation - of the
signal and ground contacts remains the same across the

25 length of the connector. This “polarization” of the high
speed connector helps control the electrical
characteristics of the connector. As a consequence,
however, these connectors can only mate in one specific
orientation.



-These "pol ari zed" connectors, while praviding high speed interconnections,

,exhi bit unbal anced contact forces. Each contact produces forces in th 2003

.gonnector having generally the same direction as the forces created ﬁB&
the other contacts. The unbal anced forces may, for exanple, affect the
"quality of the solder joint at the through hole on the board, increase
insertion forces, or reduce the life span2of the connector. SUWARY OF THE
| NVENTION 10 It is an object of the present invention to provide an

i mproved hi gh speegngbgctdfaly « ec_t:eapghtoké,aJmé;g?fg%%ﬁgggfhig»gr

present invention to provide a selectively nateable e ical nec
It is a furthéPeedj ecinbereprneebiens, i nvexeilhtt o usbptancedd anceheacti cal

connect or Cap?@fgletgt. ”Bﬁééf:'ﬁdrg?ma%c%fgéﬁc‘??%i 39 CAINELE O i A Rl ELabity

of orientations. is a er ect o e present invention to provide
an el ectri cal hevhngcgenehakilmgthesypamet dicaiction act tHre afeeentcredted is

a furtheg objggt (@f t e i-ayent i t i n ri
connecto% hav? gtggléﬂgg c%%?ggfggdrcegﬁeTﬁggéﬂékgﬁgfh£§L§%%egggkoff?ﬂe
. present invenexempiee adifiestedthe guelddyecaf otheheqidesenfiointerati obhdy an
25 1nter Connegﬁkeﬂ RYRLEW SrOMid ShQgrad EhEgEaggnQ%%teqrti%V'f%{@éE,. r
? S mat eabl e mnt% t he

arrangement of confacts therein; and:a second connector, e
first connect®edugpdthavihfeaspranr afigthencophegtaracts therein. The second
connector can mate with the first connector in a plurality of 3 JUN 2003

3 orientations. These and other objects of the present invention are

achi eved i n another aspect of &teMaresept THRVERVEQNTIOHN an el ectri cal
connector, conprising: an insulative housing; 5 and a plurality of contacts

in said,insul ative_hoysing. The connector has four .quadrants, wth each
quadrangbhousing sBEeléféﬁNP Xt ac? Lheaﬁrﬁﬁﬁg t Wﬁ?t%%RﬁFﬁuBH?ﬁhéehas
an orientatioandihpeoeat hhign kpeeat Beectnadaantsnné@tBRIL.EF DESCRI PTI ON OF
THE DRAW NGS O her uses and advantages of the present invention will becone

apparent to those EiLIed in.t art . upo nﬁ%e ence to the specificatjon
aG e dr o nge. Th i ch: PkEReRl brdRRE (o FBRPa G ete B Dok e ve
views of the presédet ansedtcohveldyus@teable electrical connector.

It is a further object of the present invention to

15 provide an electrical connector capable of mating with a

corresponding connector in a plurality of orientations.

It is a further object of the present invention to
provide an electrical connector having a symmetrical

contact arrangement.

20 It is a further object of the present invention to
provide an electrical connector having balanced contact
forces.

These and other objects of the present invention are

achieved in one aspect of the present invention by an

25 interconnection system, comprising: a first connector
having an arrangement of contacts therein; and. a second
connector, mateable with the first connector, and having

an arrangement of contacts therein. The second connector

can mate with the first connector in a plurality of



~Figures lc-if are schematic views of four possible different mating
positidns of a receptacle with a header; Figures 2a and 2b axe perspective
“views of a first 20 conponent of the present invention; Figures 3a @dUNﬁE3
are different perspective views of a second conponent of the present
~invention; Figure 9a is a perspective view of a sub-assenbly of the second
conponent of the present invention; 25 Figures 9b and 4c are different
expl oded, perspective views of the sub-asSenbly of the second conponent of
the present inventiqn shown in Figure 4a; Figure 5 is a schematic
representati&f%ﬁnﬂé% oh ‘4 3 JUN 2003 contact arrangenent for the second
conponent of the present invention shown in Figures 3a and 3b; Figure 6 is
a schematic repreftrss iand aftlear adbpeatas | y£ chat peesantadgeerntohoarehe

second conponent. 5 of the present invention: Figure 7.is_a schematic
representati@#% e%ﬁéﬁ%ﬁﬁaéhéhﬁﬁwﬁip%%ﬁt% =\ ﬁﬁﬁﬁ%ﬁtngfn§ﬁ8nsé¥oﬁB
component ; Fieggwoetldasl acpenepest ) veompeWwsdhgan aal t engal et fvbodiomsingef t he
receptag§e caqnngct or ,i.nc ngorat'ng 10 features of, the esent invention;
Figure & is Abxpl BABASHATSpEt: | CRTLRERR of 1t e Th bR ULRE EBn EHEOR %houn
in Figure 8; THeguoenh@dtoranhespl 6ded pouspeshitye wish ofeaute efuadrent
contact nodul.es shown in Fi r% 9; and 15 Fiﬁure 11 i s anagplargedEggﬁfial
per spective VG ofi8mEnFof tPRe FHATEToMactD SHIFR ST B yur e EAG

DETAI LED DESGiRitmt OhaBHEaRREGERBRDa EVBRDI dERE&rdive priesent thev ethiean,
general ly speakiégg éﬂ | ows for the interconnection of two or nore
el ectrical ord"e nts.

10 BRIEF DESCRIPTION OF THE DRAWINGS

Other uses and advantages of the present invention
will become apparent to those skilled in the art upon
reference to the specification and the drawings, in
which:

15 Figures la and 1b are different perspective views of

the present invention in use;

Figures 1lc-1f are schematic views of four possible

different mating positions of a receptacle with a header;

Figures 2a and 2b are perspective views of a first
20 component of the present invention;

Figures 3a and 3b are different perspective views of

a second component of the present invention;

Figure 4a is a perspective view of a sub-assembly of

the second component of the present invention;

25 Figqures 4db and 4c are different exploded,
perspective views of the sub-assembly of the second

component of the present invention shown in Figure- 4a;

Figure 5 1is a schematic representation of the



20 el ectronic conmponents, such as printed circuit board substrates, in a
plurali'ty of orientations. As seen in Figures |la and 1b, interconnection
_systenms 10 can secure daughterboards D1, D2 to a backpl ane or not her BodMN2003
M In alternate enbodi nents the interconnection system could 25 connect
‘more or |less than two daughterboards to the notherboard and, the
daught er board(s) could be |ocated nerely gn one side of the notherboard.
Daught erboards D1, D2 can secure to notherboard Min a plurality of 3 JUN
2003 5 orient .t%’?ﬁ: Fi,gur. I nd | strat ughter hoard D1
in a hori zont%td oril en?%ég’%%gnﬁé{tgatﬁt er%g)]%ar ge%g%ﬁ:ogo\rln%oﬁeggc‘ &t'fiee%ﬁgti on,
t he fl exibil ipneseEnt Hevwientdrooorahesti dm Hisherss B addwleach 5 of the
daught erboards D1, D2 to secure to notherboard Min at |east four
orientations. A : ai ted;di sguss f. . nt L On. Syst 1
follows. Inter co%&lﬁ?n sé;;/stégn 10 i ig(ﬁff,{} %gzlé:{] %%?gfﬁét%gﬁﬁ%ct §r@15, c‘;éluch
as a header Eltemmbtiveceprbete a3rangementhiforeriteli geapntheompesgnic| e
13 is agight ree%eeg,; | ver, in alternate enbodi nents, any

. suitabl greceopftaar{gieg P{cou %glﬁ?eoﬂ\# ed, such as when the boards M and D1
and/or D2 are intended to_be connected parallel to each other. In addition,
in an alternate 1FFHFRIi frents t Be $RhRRAtIa cepresestiaddomedodn anather

daught er boar &y pngh-d e resatac! £ St shdie: | asatatk Oé"le&g&gd g&@ﬁ@g{ﬂ-

Header 11 and receptacle 13 can secure to daughterboar
mot her board M usi ng, known techni ques, which warrant no further discussion.
20 Preferably, inter@ithed i & s@st BRFIDeGEE¥ey Siayl cEncitl AftRigefent

for transm t tdiipSinkttl S det wegs dadgbberboar decRhecltd rand MEyipyhaanty M
In thi s}(grrbodl ment each_system 10 i ncludes four of the headers 11 and two

of the YoceptiRIEireass ook Rresental itenlt©™5 enbodi nents nore or |ess
than four headers could be provided and nore or |ess than two receptacles

coul d be provi ded.FiRpims riongial sent @xplgsied Cpkkspeke iReadeiewllofintdthe
receptacle 13 are connectable to each other_jn four orientations 90 of fset.

Si des Al-A4 CHFTREFCCUTPRECRY H BA 9% 1 four positions shown.

When nultiple connectors are used, sone nmay be |eft enpty or unconnected as

shown in Fig. |a Hipuonhectiser anlkexplddemy pdrespdiet ive anged bd wmentof
daught er boar dg D1 and/ or D2d 3 JLA\I Z003 %.to t he, ot her board Min nore or
less than fourtorfERtatt JRAvEesShowh HhFHGTR shi 437 %ne of the headers 11
prior to mounting to notherboard M Header 11 includes an

Figure 11 is an enlarged partial perspective view of

one end of the ground contacts shown in Figure 10.

DETAILED DESCRIPTICON OF THE PREFERRED EMBODIMENTS

The present invention, generally speaking, allows

for the interconnection of two or more electrical or

20 electronic components, such as printed circuit board
substrates, in a plurality of orientations. As seen in
Figures la and 1lb, interconnection systems 10 can secure
daughterboards D1, D2 to a backplane or motherboard M.

In alternate embodiments the interconnection system could

25 connect more or less than two daughterboards to the
motherboard and, the daughterboard(s) could be located
merely on one side of the motherboard. Daughterboards

D1, D2 can secure to motherboard M in a plurality of



-5" i nsul ative housing 15. Housing 15 includes a base 17 surrounded by a
shroud “19. Base 17 includes apertures 21 sized to receive signal contacts,
ipr?pins 23. Signal pins 23 extend outwardly fromboth the mating face fyfamn
and the nounting face 17a of header 11. An array of 10 ground contacts, or

-pins 25, and ground shields 27 surround sides of each signal pin 23.
Apertures 29 in base 17 are sized to recegve ground pins, 25 and ground
shields 27. As with signal pins 23, ground pins 25 extend outwardly from
both the mating. face l7a_ and unting, face 17b of header 11. G.ound

ohi 61 d 27 HORVATAE IRl WALhPRURhsef s 58EEs o BrHS 28 ARMRIRARS
shiel ds 27 didacdhyerlonapdt exch ehhera i nherdebnit@lpr ogirdencabt bnui tand One
of the recepﬂgclgﬁ 1%¥V“|l now be ,described with 20 reference,.to Figires
3a, 3b, 4a-c,9RENELEOTESer H2 cotPoneRt s YBF Rt Falept AL @NERC10Mc| Hﬁb a
rear housing Blexiwiules 32 amd ardderdorasi th 3SystoMEvVen, dloM teddmt e

enbodi nents, npre or | ess conponents_can_be provided. Each c?np%pent\ﬂll

be descr?bed $h EBRe IEpHdiesRcandsarPhouB?ng 315§ M K RenEPaMAF Solus

structure forged By sixewad | sréfir 3briantaaionsl.! 39; nanchoret opewdiléd.
The open interjor of rear u 31 receives the igagoigrtlons of a series
1

housi n
of modul es 3391SFWSRYRE 26 éPH%¥g9n§?GE?°@@§¥§F§@I Bhfately rests on

daught erboard D1, D2 using alignnent posts 43 extending downwardly from
sidewal | s 36, 37. Ahtgnsenhepdsdbn 98ystémJ 10N 2WOBudengage Ccbhedeisporws ng
daught erboard D1, D2._throu hol es. (nqt _shqQwn in Front housi 35 }s

al so generalI9°%He8€8555tﬁﬁggu?§ Fopgggeﬁng'nﬁhduff%ﬁﬁfgﬁféiﬁzﬁgmuI%n47,
49; bot10m wathib Sdmbediménp wehé 5S8ecdbeaopen iBtefsoraofrigiont dmyke ng
35 receives the fr ser,i es

nt.portio of: a f_ modyl es 33 arranged
side-by-side.rﬁ?ﬁﬂ€356§5ing g%w§¥85releo F@&Fqﬂﬁhﬁrmf °éﬂﬂ?é}?ht&ﬁ“’
structures 55subfabbecachcptiazileg,chrelpebéi palowidedynt shehs asg wiens etche es

to rear housi 1Q 31 after_placenent nmodul es,_ 33, wi t hin.rear housi 31
tnce: assenbl cioaFdeoft 2 P8 /2 355 AR bokPa 51 CH R E e T ng
face 95 of frpatabdadi ngp 3bachclaides an alm agddiitiead-ii;s 2% dkbekrnase 59
accept rrespondi.ng _sipgn 15 .pins .23 d ground pins .25 fro de 1.
Once heg er 1 mﬁﬁgégeﬂkth%%gbeﬁﬁﬁkeﬂr13¢Pthg°%?%na eana%6¥%%ﬁg]2%ﬁta£?% of
recept acl e 13denghyerbogmndl amidnsiz3 wevkepracihel poutd2beofldusdeer dnl. théi s

feature w | ribed in,more detail bel ow. .20 dule 3 £0 i he
si gnal and gr%‘ﬁﬁgS%%ﬁ?g@t’s 1?% a‘?%‘éegﬁa&“éi %fc\%,&)stzas%%% ilf?] Eaglursges% 21:5
several conpodenghtkeboarddul &1 ,33D2Voad esncdhdrigiame aMwaheingl, ksowmal
contacts 63 apnd _ground contacts, 65. However, in alterpate enhodi nen nor e
conponent s cogﬁﬁgﬁéqﬁgsprovrgéSP anH?BFaPﬁe c%ﬂpontﬂfggﬁﬁednaﬁgcggs%?%Vided
as .upiﬂﬁrn1nﬁdaEesabm&tedn&brcamnbetaohl@@bummihﬁnﬂsﬂsy& shhel ¢ aénded
seen in FIgur%f%g&@&%%%& 61 can be f?%gﬁgm$é§g%§ever%§qﬂ%?§s 61§et949n

Al ternatively, waf er cou uni tar rom one prece.
daughterboards D1, D2 and motherboard M. In this
embodiment each system 10 includes four of the headers 11
and two of the receptacles 13. However, in alternate
25 embodiments more or less than four headers could be

provided and more or less than two receptacles could be
provided. Referring also to Figs. 1lc-1f, the headers 11
and receptacle 13 are connectable to each other in four
orientations; 90° offset. Sides A;-A; can be located at
30 sides B;-B; in the four positions shown. When multiple
connectors are used, some may be left émpty or
unconnected as shown in Fig. 1la. The connectors 11, 13

may also be arranged to mount daughterboards D1 and/or D2



30 As seen best in Fig. 4c, a first major surface 67 of wafer 61 has a
seri es'of channels, grooves or apertures 3 JUN 2003 8 68 in which signal
" gontacts 63 and/or ground contacts 65 reside. Wen arranging nDdulfguﬁgm3
si de-by-side, first major surface 67 of a first nodule 33 can abut™a second
-maj or surface 69 of a second adjacent nodule 33. In 5 order to place
nodul es 33 si de-by-side, second ngjor sur%ace 69 can be generally
featurel ess as shown in Figure 4b. The top surface of wafer 61 includes a
projection 71_. _As en_in,.Fig. ,.3A_,prgjection 71 can ahut the_front_edge of
rear housing 3% dﬁﬁ ng?ogﬂarafPBP?dloﬂgségnbmﬁreﬂu?ﬁrn Skt Jifhet 1%
proj ections 7drasdtabeofisont edge of rear housing 31 hel ps align nodul es 33
wi thin rear housing 31. The wafer 61 can al so have a spine 7la. The spine

7la can be located_in a gtoaqve (Jiot,shawn) in th ar . hausi n 1. 15

Si gnal contacts GSFHErugé gnﬁmﬁh |q1]§p§nad’) 3¢ O?gsggﬁr ihr?ﬁ%tse(fsgaﬁqrﬁgf%%ard

D1, D2, a nattag mnthtindg oto nhethetbogra th si giedder nd123iatlbdaderanil,

and an ipternediate_portion 77. Fjgures,4a-¢ _de strate nounti ends, 73
5 1gef E;g 3 Basea b )

d
as havi ng predB%F %P1 SRR Engdge 20°PFAPEd thr SBGHCAG es® (
i n daught er boandr®ind®a. bkowesdiroudt NEr. t Haesse Af7 tieraliudds casefoure®mudl i ng

ends 73 could_be ysed. Typically,. an over-nol ding process egbeds signa
contacts 63 iﬁlﬁﬁaeﬁxtngEﬁﬁ¥$eélQﬂﬁhwC?Eg%ﬁgaaeégioﬁﬁasbe Sed.§§%ni%ting
end 75 can hapéna dBal ekeamiconutaardly engayebsthnalhepi mat28goffdweadeia 11.
As seen in Figure 4b, beans.79, 81 of .the dual beam contact,are arranged
generally perggﬂdi% aF‘OPg%éggh Ger .1I7Fn qlﬁi i’eggfgng]gfmnt ,A?hgrtﬁafyurggti on
engagesi@dj acgmbundr f acorsactssi goal pins 235, 30aBgangrddnd8lsdeélést Rpon
insertion of gsjignal_pins 23. The moyvenent of signal, ping 2 l.ong a 79,
51 dur | ng | nsSPEFBHRRr GRS Shof o TNk i BhY PR -adarPEaROzERe 2 IR
force.inpartedate dignatepisized3 thy tbeetleé!| eatovod gbinde25 FJAnHINgR2OGBd9
beanms 79, 81 gﬁovhges od c ntactﬁ$ressur or..contact norqﬁl fongg. f?
with signal coRtS¢PS 637 grofiid EbiF adt'$™8s i REPTGde?d nshitiHy EAdS83°T or
securing to daxtjehdr boatdabdDy, BZoma bathngtkad B&5ting: | fheeaclivag andh
ground pkns 25 of  header_ 11, d an ipternedi ate portion 87._,Fi_qures,4a-c
dennnst?gte n%ﬁHPFﬁBgenégcgs €§°h§ ingesgggs- Tt taﬁﬁguﬁﬁgtsgﬁsgég p?zfed

t hr ough hol eshfpwetveshowngmahndawithiior bbarsg D17.D2. Glowewkr pigtshe 5t ypad of
10 termnnatio r t.1.10 I , ']Q%Ee es.a
dual bean}typ§§8g§9agggggpgnggﬂenr%%gﬁgﬁégﬁgﬁﬁﬂiﬁ%ﬁﬂg?ﬁg g? ﬁggggréal.

, Mati ng end 8brionddedesnd ilnwidty .beam 89 arranged general |y perpendicular to
a second beam 91. A m nor surface of first beam 89 15 supports the ground

pin 25 As di scusseeabavend hedianalonayides gnad wonsast:inegeqsed

wi pe. As seen in Figures 9a-c, secon eam 91 Is bifurcated In
stati ondPy seceiferepgeantoa Figuaisise 8act idn 9%a-Upord eagdgefrent 8eVABRADbI e

section 95 of c%ﬁx%%ﬂ%n%%arqfo%m%&@eptacle 13, including a rear housing
31, modules 33 and a front housing 35. However, in
alternate embodiments, more or less components can be
provided. Each component will be described in more
25 detail.

Rear housing 31 1is generally an open structure
formed by sidewalls 36, 37; a rear wall 39; and a top
wall 41. The open interior of rear housing 31 receives
the rear portions of a series of modules 33, arranged

30 side-by-side. Receptacle 13 accurately rests on
daughterboard D1, D2 using alignment posts 43 extending
downwardly from sidewalls 36, 37. Alignment posts 43



20 ground pin 25, novable section 95 deflects . As with the other contacts,
“the deflection provides good contact force and wi pe. Signal contacts 63
Wi thin nmodule 33, as with ground contacts 65 within nodule 33, pref & N30
do not maintain 25 the sane orientation throughout nodul e 33. Furthernore,
"signal contacts 63 and ground contacts 65 in one nodul e 33 preferably do
not exhibit the sane orientation as signal-contacts 63 and ground contacts
65 in all of the other nodules 33. Figure % hel ps clarify the arrangenent
30 of the signal contacts_ 63 ang.grou contacts 65 in gul es 33. Figure 5
provides a sciidfa3% rERFEEERPATIBA oftNGARIN 3 BRAFS0047P4 of SERE hoddies
33 connect ed slatenerdgiardvoly, 9pnal contacts 63 and ground contacts 65 to
formreceptacle 13. In alternate enbodi nents nore or |ess than six nodul es
could be used. In éhls e odlmsnt he SI nodul e g actual ly ne rise
two types of nodul &¢%%4a N3G Th 1F &2 ?rg?nFﬁﬁg ¥ BF BRER (§tﬁ it
alternate enbcfd:inmai sbyrmsr ena)t:ub@ssactétamst\/\@mypstsl@f4r/rpdubesb0cmtlodt hall
provi ded5a he no uilzes neﬁ gg m rror es of gc? ot her. The
. general C shaped 'ofahet ¥ gHat Lchr act %?%eéhe’r $319% Rbr FESPINE WS 1
positions of t3ge :baeassﬁsv&@ tBé. fbkewpset iohe gffnei aseliédape ﬁbdt;hesgmmnd
contacts 65 general I%jocorres ond,to th %I ons of O#:J"ne beans 8

1108

Two
lines L1, L2, frémssth S 9asRY gl efr ou r BEEP &8I °1§ear
define four quadrsantgs I, uéPng 1batBh Qérué\ﬁuﬂesCBSSES7eah| le@ich e@rnlsisiggnal
contact 63 corresponds to a grounq: cl?fgtact 6? to forma contact pair 97. In
t he arrangenerft % Y quldOBL MRV aP O FREATE S6 X AnbCFF o Y TS act
65 in eddh corBlacaifipeat rpldcbmentt b€ iy les S8 aviohin | peathBiousdngs,31.
signal 20 contact 63 and round cont act tact_ pair 97 fac the Same
di rection. Gencgt ]neg& thereo‘t‘?petrﬁéﬁ onﬁg? coMAR® pai
within a quadrdaantgtrtm@qm;rd hel sam®. However, the orientation of cont act
pairs 97 in one quadrant differs fromthe orientation of contact 25 pairs

97 in other quadranj sun %'XS 89“5 gtpgoggagé L ggglgg%%f %Q’F Hray

rotated 90 relative t pairs I'n an adj acent “quadrant
exanple, a corttfacleqt)drrxn9759n qUardaimsQIS 9 sacoeatedogtbespbatdll‘me tsacmal

contact il S SYadhAnt, Fn PG 91085 0B2OIP YRS L8N ke CoA

63, 65 residi I'n nore n one e orientation of some cont acts
63, 65 in eactilnndtui‘EESBSvuarhdllfé@pﬁacjmtti@,orlm atdigmagf airlter ookt s

63, 65 in the J dul,g 3 iC C ct ir 7
in a nodul e 3 Ctr%m (L]{gl in o#ga(q{}a%dralﬁt énglégef%lig%?l Qm‘gh‘?or il)?naga}sagof
t he contact pagmsurmi ipinshe 2SanefnobeddeB3 that r&bide f@atheeotwerl be

quadrant. For &xaipiifeq "AdULEr838et i F1GH &,

20 Modules 33 contain the signal and ground contacts
for receptacle 13. As seen in Figures 4a-c, several
components form modules 33. Modules 33 include a wafer
61, signal contacts 63 and ground contacts 65. However,
in alternate embodiments, more components could be

25 provided, and/or the components need not be provided as
.uniform modules. Wafer 61 can be a block of insulative
material. As seen in Figure 4b, wafer 61 can be formed
from several pieces 6la, 61b. Alternatively, however,

wafer 61 could be formed unitarily from one piece.

30 As seen best in Fig. 4c, a first major surface 67 of

wafer 61 has a series of channels, grooves or apertures



5 5 has contact pairs 97 in quadrants QL and Q4. Contact pairs 97 in nodule
.33a that are in quadrant QL are nmirror inmages of the contact pairs 97?JUNZM3
quadrant Q4. CGther arrangenents are al so possible. In an appropriate
situation the contacts in one quadrant could be rotated 10 90 to the
"contacts in the adjacent quadrant. |If desired, header 11 and receptacle 13
can utilize additional shielding for higher speed operations. As an

exanpl e, receptacle 13 can provi de additional ground 15 shields or pins

(not shown) alopng.lines L1, .L2. Providing additignal shielding along |ines
L1 L5 W o iR, B P (it AR C e 6 e2B8/ SFe IPREENCATRATRS off
Figure 6 provifesi@esChenRehC JQRIRENY ahb831685 B 20iablByRatH¥e first
arrangenent of signal caontacts 63 ‘and ground contacts 65 "in receptacle

13'. Two |ines@10Tr | Surfpgreldblqf passingtt ArcUdR 2 errer 2BUSH o @AMl e
13", define f%é%&f'a@iﬁrfta%e(?l@@of B, eorf® diagakened rﬁé‘?%lfér 3¢ach 1p

signal contact 6 corresponds to a _ground 25 contact 65 orma contact
pair 97' .91 n teedeFr afRemifceshdrRaulesr §ar esbjeshrhs sdgnal SeePRACIMEPT has

an opposite orsgpEaLbONedr Ay t $d €FRAGKYE vIT PHAELEANERS! 83" Lfo®@Chin
contact pair 97'. In other words, signal contact 63" faces ground contact
65' in contact F8gupai réby' . ASiedetePonstnEaempdsl t wadeirenfat | bAcbrdes gral

3 JUN 2003 12 98?@8&1@%' F1r 0 é&rsoumeﬁoriha%é? 3iAE_ 8§36y £oP1 et mai(lf?@?',

the remaining features described with reference to Figure 5 above sti

apply. That is2Put1tBgnfaers gages o7 regrt Mowsd nguadr r ingre aMd abker.

orientatfon. AhsSemblihe @heenhakiradt@bnCdRitaRlenPPrcS e2tidy ONe AMiadEret
differs fromthe orien atlor} of contact ,pa|r§é9 in otége_r guadr.a

7 ts.
Typi cal |y, confBERtpHI%e 9PT | Fedhe hptsdmeht 3&r Ne %t &d g rE‘PQFE@é o

contact pairs Q7thif ae=ad] Reesingluadrant Thbi Ralder 69NtRG Sabso. Nave 19
residing in nodule 33a' in _one quadrant have a different orientation than
the other cont8PtBes3la.ssThe,spanal 4133820 PRpileaated ddhtacIreRye s(rvetk

in nodul e 33" &hawnieshdenknrene AYagdiagtsare rotated 90 relative to
contact pairs 97b' 1n nodule 33a' that reside in the 15 other quadrant. In
ei ther apprangenent gshown_ in Figs. 5 qr 6, contacts 63, 65, 63, 65 i
recept acﬁé 1%; 13 F‘gnégm'r@ﬂ’i%@%og? | 1™ uc&ﬁ, a moenhing| e Ef ﬁ%r
preferably passethitotigh teentiaughtetbeeeaptmgl en23; al3mat2Bgcomdctis 686r 65;
63", 65 in recegt acI%.13; 13, are sygetric out center, C olf rece%t acl e
13: 13'. As a FBSGFECTiBetbEh e SigMeds PEAR eOfi theAd&Herl 11 PR%t2N
| east four ori¢ntatrmedsat¥hemoraipar ed71 0 conveguiresal 4a43at ardemdiistrate

connectors, the present inyention provides 25 flexi.hiljty . to the design of
the el ectrical m8§§fe-éf’r9 Ifé?%sr ritlhg ar%mp?glﬁggprfsas'?&%en}é?%/l:svité\ﬁ,ei: S?W?%? to
Figs. 5 20d 6, pothtad ghitreugat Aodeodnaentsheivn)hd n etapitod bdard | B1 shDan.
In this enbodi Hent t he rggegt cle 13" conprises an ray of 69 contict 3
pairs 97 30 arraH§EEr n°f8& 3@@8%&% nigptiges den,inqunting, £3ds;
each quadrant. céhedr becpisad.e M¥/piickh1Aayprars etvedf-nes Pghindoshtib @ss S3émioéd s he

nodul es types 33a 33b Eac%hS rTDgéH e§n33 S ei g{'ut of t}po%v airs 97 _of the

contacts 63, °Signal ~conta warer ver,” “other

techniques could be used.

25 Mating end 75 can have a dual beam contact to engage
signal pins 23 of header 11. As seen in Figure 4b, beams
79, 81 of the dual beam contact are arranged generally
perpendicular to each other. In this arrangement, the
bifurcation engages adjacent surfaces of signal pins 23.
30 Beams 79, 81 deflect upon insertion of signal:pins 23.
The movement of signal pins 23 along beams 79, 81 during
insertion provides good wiping action. In addition, the

force. imparted to signal pins 23 by the deflection of the



3 JUN 2D03 13 5 10 15 20 65; four arranged in one quadrant in one dijg@*&@?
.as pairs 97a and four arranged in another quadrant in a second 90 of
direction as pairs 97b. Any suitable nunber of contact pairs could be
provided in each nodule. Referring nowto Figs. 8 and 9 another alternate
“enbodi nent of the present invention is shown. In this enbodinent the
receptacle 100 generally conprises a housbng 102 and a nodul e assenbly 104
connected to the housing 102. The housi ng“102 generally conprises a first
housi ng nmenber 106 %@g a iecond_housing menber 108. The first and second
housi ng menbe?P&aMd6, /21088 hr ELVd eSO 0FNItEEE HT IS HER e O | OMBARY i al |
such as a nol degmpl asbireeQr pol yner material. The first housing 106
includes a top 110, a back 112, two sides 114, a generally open front 116,
a generally open bottom 118, and a receiving area 120. The top 110 inégudes
modul e mounting hofés 125 THEIBaAtK 9ABLRREF udBd mOIA R FouretHREHDI %° 120.
The front 116ih8thddes %%ir%seQQG gfxr ofpt hgesl€eRql i f@iuGNEEFBdLAd I Nt O
and conngection with the second housi ng nenber 108. The second housi ng

_menber 188 i ntludB<safemakiny #nd Bdl- fAE 1PEERLSEHN FIHOoTIMRD BEBS for
insertion of pheckrashaerds19f ankle aFPlinte GRMIGAHO P e P NS Fi§eréde
connector 100. The podul e assenmbly 109, in this enbodi pent, 25 generally
conprises si x*8oft LEMPRBET2%e 1PUNting t ePASt 8 2nifcdi ReNEBInoPeedF ks
than six contagilBDRLS edladebep Psevd dathrduyH hhé1esbodid®nishil ) cont act
nodul es 132 cgnﬁrbge WO aets of twg types of contact dul es 132a, 132b
whi ch are prefBPIBFSTRPPFGr i Mhges B each BPHieYer 30 TingYRRSo tR¥Fig.
10, eacthOcont aetmimettieni3Zogenenakliygcenpsi 88s cauddebpi eeced.r aneMdfing
signal contacts 14§§ and ground, contacts 194. The %rane 140 is reFerEbly
ri a

conprised of AP8IefPritSent ¢t i AUl ORI tYPE JERN5863 13T FBPEERBFast?c or
pol ymer. The &ngageldgreonqr isiss a 290po%i dRed86r albptt omadiidry 1484 asbear

side 150, a fron ide 152, and two teral sides 154 56. The to i de
P46 ol udas, SAPLPERETes Bpsd haat 8 et nded rPuifran IV coatuan tPylat
nodul e nounti ag ol €6cdrd teamonaect Al heiwont sok faedulef 132rsa tHearf | 89t

housi ng nber 1 he.rear side 150 so J ncl udes a($r jectio 16% The
Aﬁ . h
i A g 92

06. . T ,
projectﬂ n 168"PEFhSeEd FHAB LRI HE I he THLUH CHhot e B
connect the médulprddPdés idood icshtdbthditssiay mmdbevigd)s. The fsesmme 140

i ncl udes chanpel s _162 glong at_ | eas ne of the sides, 154 for .recejvin
portions of tﬁégb‘FS&nd%@(?ﬁgactsse%é %r?@“fraé?e 110 g%b%ﬁr%?g%dha% gha%nel s
for receivi ngspattioaasyofsédieicn geal sodt actsotdiRl e Hewetdron t B6. f r aipoi40
is preferably over 15 nol ded ont.o., portions_of, the_signal ;' .cont s, . 142.
Ator nat | vel Y SRORISTARE Gl TGUSSHE. PRATROT00 Lot dSFEORGe PSM adht BhED
porti on200of theogndupdrc@t achsvddle Fbetlonn®Ssidedletdsof the @itmetho0
RUSLLEE pOCkgE%e%64c%% aE %%IV%R% a&%?ie%@?bn provides good contact

force and wipe.

Signal contacts 63 within module 33, as with ground

contacts 65 within module 33, preferably do not maintain

25 the same orientation throughout module 33. Furthermore,
signal contacts 63 and ground contacts 65 in one module

33 preferably do not exhibit the same orientation as
signal contacts 63 and ground contacts 65 in all of the

other modules 33. Figqure 5 helps clarify the arrangement

30 of the signal contadts 63 and ground contacts 65 in

modules 33.

Figure 5 provides a schematic representation of six



20 In this enbodi nent each contact nobdule has six of the signal conggghﬁ
.142; three as a first type 142a of signal contacts and three as a s 1003
tiype 142b of signal contacts. The signal contacts 142 each have a first end
166, a m ddle section 168, and a second end 170. The 25 first ends 166 have
‘t hrough-hol e solder tails, but any suitable first ends could be provided,
such as surface nount solder tails. The m4gdl e sections 168 all have right
turn shapes, but with different | engths or dinmensions to allow the signal

contacts to be aligned_ i 0 _a rqw or_commn plane., The, second,ends 17

each conprise ?]ﬁo tg‘g‘f I 8‘8?&@{33 a??ns qopne orﬁle%'etﬁyngﬁlcgeff#’e’tdcnr&ﬁgé% h

ot her. The ar nmorit#;tsl763 i and hgréungt conpecos 65gpel feent aeceptaalaras.

orientated asiﬁrrﬂgimaﬁes of 3 JIf~ 2P03 15 the ar 172, .,179 in the
i §n&FrEs g'l'iﬁéh

second type of rpghEa QWOGIENY S, BPTer Ot el 8fBo t 818t MeAYLPSes
or orientationsoulfdtbe saaand ermds €RUsd diodifendedthd he igr omddu Tost 3Gt s

149 for ch nodul e 132 can be 5 provided as a single_qne-piece nepber or
Tt pl e Srenb St UA B TR BrouRIPED i Bloquhernasades 2 FhLEh
176, a m ddl e rsieetdONihi§esarsf aegeRORE R 18QGn TABtéifiste engboliimene

press fit tails. However, any suitable type of first ends_could be
provi ded, sucHF a%rsﬁﬁfsﬁc@%ﬁ‘ﬂurﬁwoscﬂyd:@rsptodﬁI‘Ec.’d“ﬂ'u%snfzﬂﬂﬂg Ec PTEYS PPy

general l'y ggnmrhds,le the sﬁaoaﬁpéé Oﬂétleé8ﬁoﬁnge3?§9ﬁdr?Q&hb@@g 8358@afc1&h®éjl‘rierxst

sections 1 e located.in the slot of, t ra 1 t i xe

connect the g%dg‘éﬁﬁfaété‘ 1HPRD ‘Pﬁe%?’ﬁar?é‘gﬂ?g‘. %’%ﬁgg%'é%négs@cﬁqe&r%lfm

extend 180 al ongpthesponie stusf achelShosfitiibas r e 1¥Me Tbheamsi ddide sexit.i ons

178 have a general right _turn sha uch that the.two ends 176, ,180 are at

a general ri g&rl]é?]"é’r%g’[ othﬁcﬂe&ar%fi. SIHOREQB?, O:Ens:hs%i FEBYRd s FRBEAGE St If

m ddl e secti ongerwend Xl pecpraeispetd 2Ab Reher powdi taleans t 0fFitthe lheaibe &8gcond

ends 180 i ncl thr%e di fferent {yp S, of _se ondbgnds 180a, 18Qb Oc._ The
a d

! 1

first type of dttond ¥Rd 18B§Shad t PBBASAEPAYCoPART APt Nt I%H arfim
188a and a si deertter 190acbnreppptatiesidesdefihbe fohet qh@Garanbso Ql, 02,

def | ect e 25 projections 192a, 199a extend from the arns .188a,. 190a._.The
second tYype onfs)’ec@ﬁd en 518%05?%33% nglrﬁx}e&'n‘i??%)P iShEge lof CPhEAFFr &
type of seconteardedBiads The segpbadntiypenvicseébdbndoerfdrih8@b dvat:azxtsipairl 86b
at a corner w a syde,arm 190b and bottom arm Two deflect.ahle 30
proj ections 19%16', 1 g)?‘teen%lr ?%?ﬁ‘??‘fgt a?hgwiiggﬁf ;Igggre#é tﬁlfl?d %@g"eaqof
end 180c has towntsdot s6186dd b3Ganal domtacdr néS simv éach toptacin p@8a, &

side_arm 190c.. Two defle

DTS 109 B P, Bl oL S SR SRS, 1o
proj ecti2hs 192entdS¥céextadd grioimd hwmaeands|of &8ftdctThairi @ afanel90cC
o0 e Vo2 e el OV A T ) LSRR Bt T e ¥,
of each contact pair 97 within a quadrant remains the
Same. However, the orientation of contact pairs 97 in
one quadrant differs from the orientation of contact
25 pairs 97 in other quadrants. Typically, contact pairs 97
in one quadrant are rotated 90° relative to contact pairs
97 in an adjacent quadrant. For example, a contact pair
97 in quadrant Q1 is rotated 90° relative to a contact

pair 97 in quadrant Q2.

30 Since one module 33 can have contacts 63, 65
residing in more than one quadrant, the orieﬁtation of
some contacts 63, 65 in each module 33 can differ from
the orientation of other contacts 63, 65 in the same



:Referring back to Fig. 9, when the nodul e assenbly 104 is assenbled the
_ground'contacts 144 conbine to effectively surround the signal coqbﬂ%mg to
form an el ectromagnetic shielding for the signal contacts. 10 Whi31 BNt
present invention has been described in connection with the preferred
-enbodi nents of the various figures, it is to be understood that other
sim | ar enbodi nents may be used or nodifi{jgati ons and additions may be nmade
to the described enbodi ment for performng 15 the sane function of the

present inveﬂxtoid%'lev“:f;%.o“t ﬂﬁ’iiac?litlgﬂatrggﬁﬁgé ”ba}i%%reéﬁ”in ?ﬁ%ﬁ%?%s

invention should not be Ii si ngl e enbodi nent, but'rat
construed i nthedadiasigal Bropbei quadsendarnde wreferabkechinrdonivrgese

appended cl aigps the 3optd A0 s C}f'i\ﬂ? £Yd égﬁ&rﬁ%&ize%y eha y;%gié\é,
C017117rlsll1g: a first conrector having an arrangenent of signal "an
ground cont adins theeradiher aqubdranttondFennéxanple, nnodubee3dat Ans&iguter st

com-eci g, and Ayl g, e, 5208042 IANIS] ngRla oLy 593! And @f oundopegtact s

t herei n;” wherein e ard~CcontTact’s i h-one part
an- angenent ipeios & dch diddeleni34 hthatait ateash quedoehikelokreamdrecomt act s

in another part of th cond arrapgenent, d.wherein_sajd_ gecon
col mector is “MEtEAD0l %ﬂm’ %r? sﬁPBE?F stPFIS| ?‘th"& ?ﬂa%r%ﬁ‘trzgii't y %fther
ori entations anramyemesity t iawe anyleod sSposssbbheal coflihactan ofappaiogrfiiatet

com ector to f, sai round colitacts of sai co | u~ect qQr.

Vi ce versa. Zs.airyH?Cehlon e?}(’:gl EP@%taic%r? sly t%%gagﬁf‘é%ﬁ?’%d ?%Jﬁ)al it ,0%%%?& n
sai d anlQ angé@ffnttooftleomadttact s saitthd iadiacent spradickrionnect ors axe
symmetrical. 3. The interconnection systemas recited in claim?2, wherein
sai d awangenent of contacts in said first and second connectors are
symetrical about a lisle. 4. The interconnection systemas recited in
claim3, wherein said |ine passes through the censer of each said first

arid second connedifordesirqtie haadesoddedncorresartarke tecicead utildze m 2,
wherein sai d QA@REELPL1 0053858 higher speed operations. As an

example, receptacle 13 can provide additional ground

15 shields or pins (not shown) along lines L1, L2.
Providing additional shielding along 1lines L1, L2 will
not disturb the symmetrical nature of the present
invention.

Figure 6 provides a schematic representation of an
20 alternative arrangement of signal contacts 63’ and ground
contacts 65’ in receptacle 13’. Two lines L1, L2,
preferably passing through a center C of receptacle 13,
define four quadrants Q1, Q2, Q3, Q4. As discussed
earlier, each signal contact 63’ corresponds to a ground
25 contact 65’ to form a contact pair 97’. In the
arrangement shown in Figure 6, each signal contact 63’
has an opposite orientation from its respective ground
contact 65’ in each contact pair 97'. In other words,
signal contact 63’ faces ground contact 65’ in contact

30 pair 97’.

Aside from the opposite orientation of signal



said first and second connectors are symetrical about a point. 6. The
~interconnection systemas recited in claimb5, v~~herein said point (ﬁmhﬁﬁs
at ‘the center of each said first and second col v~ector. 7. The 3

i nterconnection systemas recited in claiml, wherein said contacts in said
“first alld second connectors conprise signal and gl-ound contacts. 8. The

I nterconnection systemas recited in claim wherein said contacts in at

| east one of said first and second connectors have generally L-shaped
Cross-sections.

N 2003.18 9. Tlae inierconnegii,o systemas recited

e aim s, wheFSPRaEioI or WATY GEWET sCPRCAETI daat e Ash caPRIRF sPeRha
second conmeci 09§’ esilesrenadnéngl femturgisaddastsibedcwiah see fevamtacts

i n one quadrant ' iented different,than_gacla of i d_contacts_in_the
ocher said quadrpg‘ﬁélg.% quo.aebﬁ]‘ge i#’éj;goﬁﬁg%ﬁon Tgvg-‘t é‘rﬁ'asasﬁec??%g‘a? ScP%HnSQ,
w aerei n each oP78aivwd tunt ast suadrané dieady abhe i samei entiechbetiitdn .t heAtsoss,
section totkal ed pr Qxi 90 from each . of _said contacts in _an_adi t
guadrant. I1. Tﬁgein?g?ggﬁﬁkg?Poﬁaéyé?%ﬁh%%§ r B&tHEad ?ﬂ cI%ﬂrnd%F wﬁg?é?%gg
sai d contacts i difdiedsf i fsdmanthe eearikrmyviect obf cooptase Paird Nt aths
and ground contacts, each saigsgrou d con&ict associated w.th $Lrespective

one of said si gtaPeContUR8ERESf or M EPEGALAYY pedaqD. PRRES nt br cd™elPFon
system as recit eghaidratitaianel Inotvdtasi 0% adied ot igral t ancbgt e dpadns agv s oh

an adjacent quadrant. Finally, contacts 63/, 65/
10 residing in module 33a’ in one quadrant have a different

orientation than the other contacts 63’, 65’ in module

33b’. Typically, contact pairs 97a’ in module 33’ that

reside in one quadrant are rotated 90° relative to

contact pairs 97b’ in module 33a’ that reside in the
15 other quadrant. '

In either arrangement shown in Figs. 5 or 6,
contacts 63, 65; 63’, 65' in receptacle 13; 13’ are
symmetric about lines L1, L2. Since 1lines L1, L2
preferably pass through center C of receptacle 13; 13’,

20 contacts 63, 65; 63’, 65’ in receptacle 13; 13’ are
symmetric about center C of receptacle 13; 13'. As a
result, receptacle 13; 13’ can mate with header 11 in at
least four orientations. When compared to conventional
“polarized” connectors, the present invention provides

25 flexibility to the design of the electrical system.

Referring now to Fig. 7 a schematic view, similar to

Figs. 5 and 6, of an alternate embodiment of the
receptacle 13“ is shown. In this embodiment the
receptacle 13” comprises an array of 64 contact pairs 97

30 arranged in fdur quadrants Ql, Q2, Q3, Q4 with 16 pairs
in each quadrant. The receptacle 13” is comprised of

eight modules 33” of the modules types 33a”, 33b”. Each
modules 33” has eight of the pairs 97 of the contacts 63,



each said contact pair have a sinailar orientation. 13. The interconaection
systemas recited in claim1l, wherein said sigaaal aiad ground contacts of
each said contact pair have an opposite orientation. 14. The 7 JUN 2003

i nterconnection systemas recited in claiml1, waerein said second
-conmaector is naateable with said first comaector in at |east two
orientations. 15. The inierconmaection sys% mas recited in claina 1,
wherei n said second conaaector is naateable with said first connector in at
| east four orientations. 16. The interconnection systemas recited in claim
1, wherein saf8;cdituct srrangadd i r eneanghadoomtd donnere ods rehiri can  agual

nunber of ro a1 n i cal._co , ISl nNg.. a

i nsul ative ho g?%g Céa)t%m?“%‘? J%RP@OCP?%‘#%I afal $€§8%€£si%ﬁ%§f%ﬁ% g}nou%d
contacts in saedonds @0t i vEfdwusdhgectiohers paiarsl 8dkuaeciny bsastéble
Quadrant s; _eaginBUB06aNECRRU328,80250h 82 BeOb 3T fle! IR2le2BR0 A
contacts, at least oné sirgnal "confact Sal ortion i N one quadrant ‘bei ng
oriented different ilaan an orientation of at | east anotl aer signal contact
_in the oPl aer sai dRqfadrangs naws. tahdigsectdi ead vzamewitdremsalbernatiein

claim17, ~a~LagriRend! bPZERA Yle¥rntS (X EHI01is shown. In this
embodiment the receptacle 100 generally comprises a
housing 102 and a module assembly 104 connected to the
housing 102. The housing 102 generally comprises a first

10 housing member 106 and a second housing member 108. The
first and second housing members 106, 108 are preferably
comprised of a dielectric material, such as a molded
plastic or polymer material. The first housing 106
includes a top 110, a back 112, two' sides 114, a

15 generally open front 116, a generally open bottom 118,
and a receiving area 120. The top 110 includes module
mounting holes 122. The back 112 includes module
mounting holes 124. The front 116 includes extensions

126 from the sides 114 for insertion into and connection

20 with the second housing member 108. The second housing
member 108 includes apertures or lead-ins 128 through a

front face 130 for insertion of the front ends of the

mating connector’s male pins into the connector 100.

The module assembly 104, in this embodiment,

25 generally comprises six contact modules 132. In alternate
embodiments more or less than six contact modules could

be provided. 1In this embodiment the contact modules 132
comprise two sets of two types of contact modules 132a,

132b which are preferably mirror images of each other.

30 Referring also to Fig. 10, each contact module 132
generally comprises a one-piece frame 140, signal
contacts 142, and ground contacts 144. The frame 140 is

preferably comprised of dielectric material, such as



relative i o adjacent quadrants. 19. An interconnection systena,
,conapri'sing: a first connector having a fzrst housing and a flrst
“awangeznent of first contacts therein; and a second conmeetor, e 2003
witla the frst coz>l sector, and having a secozad housing and a second
~an~angeznent of second contacts therein; wherein the second connector is
mateable with tlae fn-st connector in a phyrality of orientations w thout
shoz-ting any of said contacts, and wherein at |east one of tlae first and

second connec a onta amange our rants,.each contact
in a poz- tlon}ng ?gs la% é %E)ggt drrr}‘? s{rad?\ee ‘?&t?%@pﬁﬂ%ﬁ aht 5°Bei ng
oriented dlffsnéetlgAGA aanhmnnkm$t51de namnlqmsrebrreapﬁﬁtu%e cent aedstin
second, third f -th uad nts coz>| . aect or

assenbl y, n5$88|&§%%a g %%Z@Q%EFB bnlégnge%&ﬁ WP c3htct s
tlaerein conplﬂélmgciugnalaaadtgmouﬁw<unmnmtbatchun58rBsephaetEedoznn@ctor
Cangenozar of Chentabt ST IR CHBRRENRG Shordf R &P SeRERER: abe.

. Wherein at | easttent sicgmudle AR aod thet fid rsechodsdngamgenrnt 106 .or | The ed
differently t

wherein said ?gégpﬁlgg%geg%igaeﬁ%com acls%segs tplha\(jg%%%%%g:&%‘zr an ragg;l uglg?l y
mai eabl e in appbgeatnbm oﬂ6®r|dmtamnsvrnudfumﬂtdﬂennbtlog anyeofmeanﬁe
si gnal and gr%%ﬂgtgggt es 12% 4}mdég¥§%c the module 132 to the first
10 housing member 106. The frame 140 includes channels 162
along at least one of the sides 154 for receiving
portions of the ground contacts 144. The frame 140 could
also have channels for receiving portions of the signal
contacts 142. However, the frame 140 is preferably over-
15 molded onto portions of the signal ' contacts 142.
Alternatively, or additionally, the frame 140 could be
over-molded onto portions of the ground contacts 144.
The front side 152 of the frame 140 includes pockets 164

and receiving areas 165.

20 In this embodiment each contact module has six of
the signal contacts 142; three as a first type 142a of
signal contacts and three as a second type 142b of signal
contacts. The signal contacts 142 each have a first end
166, a middle section 168, and a second end 170. The

25 first ends 166 have through-hole solder tails, but any
suitable first ends could be provided, such as surface
mount solder tails. The middle sections 168 all have
right turn shapes, but with different 1lengths or
dimensions to allow the signal contacts to be aligned in

30 a row or common plane. The second ends 170 each comprise
two deflectable arms 172, 174 oriented 90° offset from
each other. The arms 172, 174 in the first type of

signal contact 142a are orientated as mirror images of



21. The cozul ector assenbly as recited 111 elanl120, wherein said
an-angenment of contacts in said plug and receptacle coluzectors conprises
“an-array having sylaunetrical rows and col ums, and wherein the arg W 1
symmetrically distributed about a center point of said plug and réceptac
-coz>slectors. . AA AY. A . Ah. Al . ALI . A AL@AY. A& A . A@. A A
N.A‘.A5.A9.Af.A@DAH3 $@6Gh$@l"#n1

78R{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢8] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal ca] cTa] ca] cal] ca]ca] ca]ca]cTa]c(aU c(a!Rv
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sections 178 have a general right turn shape such that
the two ends 176, 180 are at a general right angle to
each other. However, any suitable shape of the middle
sections could be provided.

20 Referring also to Fig. 11, the second ends 180
include three different types of second ends 180a, 180b,
180c. The first type of second end 180a has a slot 186a
at a corner with a top arm 188a and a side arm 190a on
opposite sides of the slot 186a. Two deflectdble

25 projections 192a, 194a extend from the arms 188a, 190a.
The second type of second end 180b is generally a mirror
image of the first type of second end 180a. The second
type of second end 180b has a slot 186b at a corner with
a side arm 190b and a bottom arm 196b. Two deflectable

30 projections 192b, 194b extend from the arms 196b, 190b.
The third type of end 180c has two slots 186c,, 186c; at
two corners with a top arm 188c, a bottom arm 196c and a

side arm 190c. Two deflectable projections 192¢c, 194c
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electromagnetic shielding for the signal contacts.

10 While the present invention has been described in
connection with the preferred embodiments of the various
figures, it 1is to be understood that ‘other similar
embodiments may be used or modifications and additions
may be made to the described embodiment.for performing

156 the same function of the present invention without
deviating therefrom. Therefore, the present invention
should not be limited to any single embodiment, but
rather construed in breadth and scope in accordance with

the recitation of the appended claims.
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wherein each of said contacts in one part of the second arrangement is oriented
different than at least one other of said contacts in another part of the second arrangement,
and wherein said second connector is mateable with said first connector in a plurality of
orieniations without shorting any of said signal contacts of said first connector to any of said

ground contacts of said second connector and vice versa.

2. The interconnection system as recited in claim 1, wherein said arrangement of contacts in

said first and second connectors are symmetrical.

3. The interconnection system as recited in claim 2, wherein said arrangement of contacts in

said first and second connectors are symmetrical about a line.

4. The interconnection system as recited in claim 3, wherein said line passes through the center

of each said first and second connector.

5. The interconnection system as recited in claim 2, wherein said arrangement of contacts in

said first and second connectors are symmetrical about a point.

6. The interconnection system as recited in claim 5, wherein said point resides at the center of

each said first and second connector.

7. The interconnection system as recited in claim 1, wherein said contacts in said first and

second connectors comprise signal and ground contacts.

8. The interconnection system as recited in claim 1, wherein said contacts in at least one of said

first and second connectors have generally L-shaped cross-sections.
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one quadranibeing orenied different than each of said contacts in the other said quadrants.

10. The intercormection system as recited in claim 9, wherein each of said contacts in one
quadrant is oriented with the cross-section 10tated approximately 90° from each of said

contacts in an adjacent quadrant.

11. The interconmection system as recited in claim 8, wherein said contacts in said first and
second connectors comprise signal contacts and ground contacts, each said ground contact

associated with a respective one of said signal contacts to form a contact pair.

12. The interconnection sysiem as recited in claim 11, wherein said signal and ground contacts of

each said contact pair have a similar orientation.

13. The interconnection system as recited in claim 11, wherein said signal and ground contacts of

each said contact pair have an opposite orientation.

14, The interconnection system as recited in claim 1, wherein said second connector is mateable

with said first conmector in at least two orientatjons.

15.  Theinterconnection system as recited in claim 1, wherein said second connector is mateable

with said first connector in at least four orientations.

16. The interconnection system as recited in claim 1, wherein said contacts in said first and

second connectors form an equal number of rows and columms.

17.  An electrical connector, comprising:

an insulative housing; and
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19. An interconnection system, comprising:

a first connector having a {irst housing and a first arrangement of first contacts
therein; and

a second connector, mateable with the first connector, and having a second housing
and a second arrangement of second contacts therein;

wherein the second connector is mateable with the first connector in a plurality of
orientations without shorting any of said contacts, and wherein at least one of the first and
second connectors has its contacts arranged in four quadrants, each contact in a portion of
respective contacts in a first one of the quadrants being oriented differently than contacts in

poriions of respective contacts in second, third and fourth ones of the quadrants.

20. A comnector assembly, comprising:

a plug conmector having an arrangement of contacts therein comprising signal and
ground contacts; and

a receptacle connector conjugally mateable with said plug connector, and having a
second arrangement of contacts therein comprising signal and ground contacts;

wherein at least one signal contact in the second arrangement is oriented differently
than another signal contact in the second arrangement, and wherein said receptacle connector
and said plug connector are conjugally mateable in a plurality of orientations without

shorting any of said signal and ground contacts.
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and wherein the array is symmetrically distributed about a center point of said plug and

receptacle connectors.



