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devi ces using signal contacts. Oten, undesirable interference, or
crosstal k, exists between neighboring signal contacts. A conmon approach
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individual frequencies of interest, e.g., the data rate and significant harmonics. It should
be understood that spikes m frequency domain crosstalk are undesirable, as the spikes may
indicate spurious voltages between grounds at particular frequencies.

[0003] One known approach for addressing such spikes is to fabricate connector
leadframe housings from a carbon-impregnated plastic. Though such connectors are
advertised to have low frequency domain crosstalk, even in a data-transfer-rate range of
about 10-20 Gigabits/sec, the use of carbon-impregnated plastic makes such connectors
relatively expensive. It would be desirable, therefore, if there were low-cost solutions that

address the problem of spikes in frequency domain crosstalk.

SUMMARY |

[0004] A connector interface may include an arrangement of blade-shaped
contacts on a header connector, and a corresponding, complementary arrangement of
receptacle contacts on a receptacle connector mating with the blades. The contacts may be
positioned in the connectors in an arrangement of signal coniacts and ground contacts. For

example, a linear array of contacts may be arranged with a signal-ground-signal-ground



arrangenent, a signal -signal-ground arrangenent, or a

si gnal - si gnal - ground-ground arrangenent. The contacts in each |linear array
may be pwX10098BIedge-t 0- edge and housed in a respecticmas2easdicosree
assenbly. Each contact nay be positioned broadside-to- broadside with a
correspondi ng contact in an adjacent |eadframe assenbly. It should be
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Intermittent ground planes may be established at the contact mating surfaces where the

broadsides of the receptacle ground contacts engage the broadsides of the header ground
blades. Further, the receptacle ground contacts may be shaped to bridge together an array
or plurality of header ground blades when the connectors are mated. Such bridging tends
to establish a continuous ground along the array of mated ground contacts, thereby
creating a more robust ground than in an otherwise identical connector. The continuous
ground established along the array of mated ground contacts may extend along a direction
that is perpendicular to the direction in which the contacts are arrayed in the leadframe
assemblies.

[0007] Insuch a connector, frequency domain crosstalk tends to be lower than in
an otherwise identical connector without such a continuous ground. Thus, spikes in the
frequency domain crosstalk of a connector may be reduced by employing the bridging
techniques disclosed herein. Also, electrical properties of a connector, such as signal

integrity, for example, may be improved by establishing such a continuous ground.
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[0008] FIG 1 depicts an electrical connector system having el ectri cal

cont act swaf 2002002089st connector mated to el ectrical contRR6S2008/9476cond
connector. [0009] FIGs. 2A and 2B depict exanple electrical contacts of the
first connector shown in FIG 1, [0010] FIG 3A and 3B depict exanple
mating interfaces, each having a continuous ground al ong an array of

el ectrical contacts. [0011] FIG 4A depicts an isonetric view of a
receptacl e connector absent atop portion of the connector housing. [0012]
FI G 4B depicts an expl oded view of a section of the receptacl e connector
depicted in FIG 4A [0013] FIG 5A depicts the receptacle connector of
FIG 3A BRIRFIFESERIPTRONTR T DRAWMUINGY. [0014] FI G 5B depicts a header
connector that is suitable for mating with the receptacle connector of
FIG 5A. [001H008) GFIG Ipdepidtsiaselectyeal ghimsgtor sysiem daving eleshriost cantasty efi on

force as function fy.nsertipn dept DETAI LED SCRI PTI ON OF
I LLUSTRAQF%W—_'CgmgaSF Wéﬁ?ﬁéo(e%’@%bcff)?ﬂncéceﬁoq‘&éﬁ? Lo Pst el ectrical connector
102 mated to WOﬂﬂCOFmﬁbﬁ%ﬁiZWd ict exdHasIe electHo4l coabRRYS the LiRPcdRktiopn of

c
each connector housing to show tﬁe mating interface. The mated el ectri cal
connect osownoa FIGOU nay provi de a connectable interface between one or

nore substrat e. rin ci.rcuit boards.. For exanple,. the first
Connect or - 0ot bEGIA st gStic tp B3R o e oS R bBvink B 1y e
circui t Qp@hfousdsurdd BonSAEART FRRERhDEonkl, My be mounted to a second
substrate, such as a printed Circuit board. The connectors 102, 104 may be
hi gh- speed el §011]i cBIG. déndapitoasisomeizic, vievo nhizrsceptacle conttectopebsenta tip dat a
transfer rates tihn excess.,of .1 G gabit/sec, and typically at 10-20
G gabi ts?qsﬁ‘&nﬁf} ﬁﬁ?‘é‘!ec%ﬁg?‘é‘ilﬁ% a wel | -known rel ationshi p between data
transfer rat e[ﬂ()ﬁi]fSOFIG?QB'&%idiﬂdexb%d@&%imﬁem of the BecepBle coiidctdrS, Tise
time = 0.35/ bandw dt h, where :

depicted in FIG. 4A.

[0013] FIG. SA depicts the receptacle connector of FIG. 3A with the entire

connector housing.
[0014] FIG. SB depicts a header connector that is suitable for mating with the
receptacle connector of FIG. 5A. _
[0015] FIG. 6 provides a graphical representation of insertion force as a function
of insertion depth.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0016]) FIG. 1 depicts a first electrical connector 102 mated to a second electrical
connector 104, absent a top portion of each connector housing to show the mating
interface. The mated electrical connectors 102, 104 may provide a connectable interface
between one or more substrates, e.g., printed circuit boards. For example, the first
connector 102 may be mounted to a first substrate, such as a printed circuit board, and the
second connector 104 may be mounted to a second substrate, such as a printed circuit
board. The connectors 102, 104 may be high-speed electrical connectors, i.e., connectors
that operate at data transfer rates in excess of 1 Gigabit/sec, and typically at 10-20
Gigabits/sec or more. There is a well-known relationship between data transfer rate (also
called “bit rate”) and signal rise time. That is, rise time = 0.35/bandwidth, where

bandwidth is approximately equal to one-half of the data transfer rate.
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bandwi dth is approxi mately equal to one-half of the data transfer rate. 3
WO 2009/ 012089 PCT/ US2008/ 069476 [0017] The first connector 102 and the
second cwonecd/aosh04 are shown as vertical connectors. POTAIS2068/06941¢ f i r St
connector 102 and the second connector 104 each define mating planes that
are generally parallel to their respective nounting planes. The

enbodi nents depicted herein show the first connector 102 as a receptacle
connector and the second connector 104 as a header connector. It should be

under stood th i the econd, el ectri nectors,.102, 104
cour d be s hoBeAt Tt PSneubt 202 S aBE SRPR Sorbinibt FR S SRRV O R he
first angnaeqend TahEs!iths Gadt c@xﬁi&@%ﬂ@l SndlBe secbfd cEMEcRR 10k GRdir de'ﬁ'ﬁg| e or
mezzani ne connectors. [0018] The header connector 104 may include a
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The el ectr,c tact 110 rranged,in an_arrays in t ehader
connect o?nlicﬁla}fne Q?Pl% bégen Sﬁé *ﬁ%\%}fﬁf%’/@e og}tt))ggsagegsgtftéﬁc?w %88%% nes two
OpPOSi NGhe dadRd 3bkhet it 104 RPS hetdePERREGHE ap shoE:tr bEXRI G d thRteithePRbact s 110
may be positioned broadside-to-broadside in a |inear array along a first

directi cﬁrsthrzseeoml adetdrical ooraggiors 102a104 eonidd bez header eormester otn@lredepted@ ion that

i's perpendlc r rst .direct i ct near array
of cont aft?t“g a%‘%‘%t‘ Eﬁ’@ﬁfﬁtﬁﬂéa @& ?glcﬁﬂ@%gﬁﬁr@ ﬂ’ﬁ X cafnﬁ}pspt irection
114, lwortrﬁ\?zzﬁrﬂﬂ@c&frle@c@f‘sh electrical contact 110 in the |inear array.

Each cont ct 110 shown nmay be the first contact in an array of cont acts
posi ti oned edfél8]bdThslyraden donnentorald4endyeincdudga conrehior bowsimgl 106 amslcti on (i .

el ude SRR Lt | DR Ers typost Tk sieibeleiant [BlpaTRe S8 ang B

arrange ’E?ﬁhged:ﬁran‘%ﬁ??in%e ﬁéﬂ@ﬂcoxﬁ@&@r 13128 %écﬁ’é&rﬁ@ét' 119 rhdy Eé%‘é‘ a%R&end

~direction or along each array extending in the first di'rection, the
cont act section that defines tsiogippbsigg edgedand gvmbpm)smgrbgmdsrdes Eorgaxampw thegnal -

d- | i. | 0019
oo honaerings 1 hEng %%Emﬁagﬁ hedieiodnoa B s f ige AR TRy
| eadf rartﬁe@t%o%ﬁm' é. ng@% lag%ne&tssnta %sgeccﬁa aﬁeatonttgatqyse@a%aﬁtr in the

header connector Each | A 108 may 1 nclu frame
housi ng td fli2 ﬁrbrchteghonm G ﬂeiepmtstadutesrdrﬂe@'(ﬁ‘tcohtaetstllppomhamddy extend. The

I f
eadfr arg?()a si gltg %roa% 1de 11%/ the %rsﬁlrectlon 114, showing the edge of each electrical

contact 110 in the linear array. Each contact 110 shown may be the first contact in an
array of contacts positioned edge-to-edge, the array extending in the second direction (i.e.,
a direction going into the page of FIG. 1). The electrical contacts 110 may include both
signal contacts and ground contacts that vary in size and arrangement. For example, along
each array extending in the second direction or along each array extending in the first
direction, the contacts may be in a signal-ground-signal arrangement, a ground-signal-
ground-signal arrangement, or a ground-signal-signal arrangement.

[0019] The header connector 104 may include a plurality of insert molded
leadframe assemblies (IMLAs) 108 positioned adjacent to one another in the header
connector housing 106. Each IMLA 108 may include a leadframe housing 112 through
which the contacts 110 at least partially extend. The leadframe housing 112 may be made
of a dielectric material, such as plastic, for example. The electrical contacts 110 may be
housed in each IMLA 108 in a linear array that extends in the first direction 114 or in the
second direction that is perpendicular to the first direction. In FIG. 1, the electrical
contacts arrayed in each IMLA 108 in the second direction (i.e., a direction going into the

page of FIG. 1), where each contact 110 shown is one contact in the array of contacts
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of a dielectric material, such as plastic, for exanple. The electrical
contacts 110 nay be housed in each IMLA 108 in a linear array that extends
in the fwobosiieeeti on 114 or in the second directi onpchats2008/069476
perpendicular to the first direction. In FIG 1, the electrical contacts
arrayed in each rM.A 108 in the second direction (i,e., a direction going
into the page of FIG 1), where each contact 110 shown is one contact in
the array of contacts -4 WO 2009/012089 PCT/ US2008/ 069476 positi oned

edge-to-edge in the I MLA,L108.. The oadsi des. pf each contact. 110 in each
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Bach of IMieAdOB]thedeby tf@tingtiicherah efictertactsshoentpositionyd h@udside-toclspadsidev e

mating pqrtion 118 and a respectjve nmounting portion 120. The nounting
portionsﬁﬂ% eﬁéi}dﬂféc%‘lﬂ Uéﬂpﬁéo]“ any surface-nount or through-nount

appl i cat | on. FhSIBIBIER: okl 00 KRl e QIR e habdpetfds, or Lhey

may include f I'e ‘nmount i enments, such as sol mount i ng
port i onsmittfy mirtidrh &l ol detsectivy mbomtingspobtidn 129 i Theanswpting (pBtifgns 4 24l
el ectrical lﬁe congect Wi th apertures on subst rai_e face, The mating portion

118 of waxbe Bitablerprany wreeEunte thgyehmoyptapplictione d hafBou#PEmat e with a
respect gké’)ﬁo@' 19%5&8/;%?@@?1%3%1 ERdsJor :{%% %g;%&%dde%sibﬁ%gﬁﬁﬁ%te?é}ﬁe%ts”””e‘?t or

102. [O he re e connect or y each I ncl'ude a“connect or

housi ng siidibas sulder bhle t Thecraburtmgtpdetiohs 126 ottt ooty nidydbah Arball ghd afrag
el ectrical contacts 126 may be  of varying shapes and sizes, as, shown by

exanpl e (Bsv)zadslertrivally gonrizat with apestuseson acabstraie facac tThe mpgnggriiee 148 anged
| N arraysehdh él?ﬁré%a‘? ggﬁ:ﬁ&cﬂlﬁ W%ﬁd%ﬁshé?%d Gagnggﬁ%}/nrggéét\ﬁ‘fﬁ a lle%gecti%y have a

Cross-sectron nes 't opposi n WO OppoSI ng br oadsi des.

For exargdcerical cdifact (nf.at2% 124 0of thordcasthcle datmecy 102 posi ti oned
broadsi de-to-broadside in a linear, _array along a first direction 114 and
edge- t o- edge (06213 Thesecsptaglercapnectord 04 aagyirgch mickuds @iconnedierthousingdi®endi cul ar

r ecept adPiSrshioREFLS, 2k bret e Hertongh YERERLCR CopRERIMIBIL oo
di rect i aaryldgishapéxoanididzes, e showe bpexanslt centens (2T ald 120MMiradectizcal Each
contact 122 shown may be the first, contact in an array of contacts
contacts 126 may be arranged in arrays in the receptacle connector 102, Each contact 126
may have a cross-section that defines two opposing edges and two opposing broadsides.
For example, like contacts 110, contacts 126 may be positioned broadside-to-broadside in
a linear array along a first direction 114 and edge-to-edge in a linear array in a second
direction that is perpendicular to the first direction 114,
[0022] FIG. 1 depicts a linear array of receptacle contacts 122 positioned
broadside-to-broadside in the first direction 114, showing the edge of each electrical
contact 122 . Each contact 122 shown may be the first contact in an array of contacts
positioned edge-to-edge, the array extending in the second direction (i.e., a direction going
into the page of FIG. 1). A second linear array of receptacle contacts 124 is partially
shown, the contacts in the second linear array also positioned broadside-to-broadside in
the first direction. The electrical contacts, collectively 126, may include both signal
contacts and ground contacts that vary in size and érrangement. For example, for each
array extending along each direction, the contacts 126 may be in a signal-ground-signal
arrangement, a ground-signal-ground-signal arrangement, or a ground-signal-signal

arrangement,



positi oned edge-to-edge, the array extending in the second direction (i.e.,
a - direction going into the page of FIG 1). A second linear array of
recept aciv® 1091012689s 124 is partially shown, the contadcx/iszdsnsssecond

| i near array al so positioned broadsi de-to-broadside in the first
direction. The electrical contacts, collectively 126, may include both
signal contacts and ground contacts that vary in size and arrangenent. For
exanpl e, for each array extending along each direction, the contacts 126
may be in a s

1 - - Si | . . .
gr ound- si gnal t"g?@ﬂi f%%n ﬁﬁ% gﬁ%&ﬁ@ﬁi@?‘ egéi}}éleéfﬂsWﬁhwsqde-@?lﬂﬁ%l
arr angenﬁ@&ﬁam@as‘é@n@@%%l@ll%@?%fﬁ%ﬁtﬂoﬁ@@?&}ﬁé&@%&ﬁ: alnb%?lﬁi thdh&epacept acl e

connector 102 may include a plurality of insert nolded | eadfrane assenblies
(1 MLAs) a@Begoshausingeld 6a dadle BYIL At I28omay indlodt e leadframb bovsinge piGihrenghconnect or

h i 116, Each. | 1 L ncl df h i 130, th h
" ol ol iR ThE R R ROSA L F20° FBED g 130
may be ngdegieRiid n@dt@ﬁa@,%ﬁl}l/ 5sb tﬁ:[ FRlexampteN TRS eﬁk}L@&m Sontdc®12% €. The

el ectrical contacts 126 ma oused 1h each M.A 108 in a lirfear array
t hat extlewded inreatih BMLAr K18 idiarlinesi ayray 1iiat estendssindhel firstl dirextiondr 4 ton s¢cond

perpenc il e, e Lupoty Sfcebyon. 1 FLopd e el ecincal Gaptacts
di recti ofe gRhyid ih Bh¢h IVNIEA 9?9% th?fseéan@dir&tiqn"(ﬂﬁf & dgBGHon I Aito thé paghown i's

one contact 1'n the array of contacts positioned edge-to-edge in"each | MA
108. Eaodf F36. ) evhemrdaak tentd@4 2D alnavmaislope stmtagt imthe quayioficontects pesigenedo- edge

ith , [ f th . .The b dsi d f
ehch coekat cdsgn eRcto kA e BaSRSHng cotincta A A ONG &5 BUEREE of
anot her aeglg@—ttéﬁﬂ%e]@ﬁh ath E@H&eﬁﬂc R¢8Pin éa%e‘fﬂlsige %rH}ﬁ.r TRy bedaRSE SF e array

of cont S positioned DBroadsi de- to-broadsi g the first direction
114. [ 0GdalacERSHne@hch ML A28 andysbel@ifacemt to e breadspleadflarothencomtdcol26ray have a

ot | nghg R AGACTE BLA T4, Bl Treabig SR o Ay CORRY PO TR TR
Ut REER B BT 105 portyons 134 o be com Lant
bal I s. The nmjo624] Eachof theeoatadi3426in thb ecceptatlecosnavay riayrimve abedpkectgrei d ar r ay
(B A e portion 132 and B Fesbechive mouhtiag portion 134> e mouing gortions 154
may be suitable for any surface-mount or through-mount application. The mountings
portions 134 may be compliant tail ends, or they may include fusible mounting elements,
such as solder balis. The mounting portions 134 of the contacts may form a ball grid array
(BGA) and electrically connect with apertures on a substrate face.
~ [0025] The mating portion 132 of each of the receptacle contacts 126 may be any
shape that may receive or otherwise engage with a complementary contact, such as the
contacts 110 of the header connector 104. For example, the mating portion 132 of a
receptacle contact 122 may include a receptacle for receiving a male contact. FIG. 1
depicts two possible receptacle contacts 122, 124 with varying shapes, each which may
mate with a contact 110 of the header connector 104 that are blade-shaped.
[0026] FIGs. 2A and 2B each depict an exploded view of the example receptacle
contacts 122 and 124, respectively, of the receptacle connector 102 shown in FIG, 1. An
example of each contact 202, 204 in each of FIGs. 2A and 2B is shaded for illustrative
| purposes. FIG. 2A depicts the mating portion 132 of the example receptacle contact 202,
which includes a receptacle 208 for receiving a male contact, such as a blade-shaped

contact 110 from header connector 104. The receptacle 208 of the contact 202 is depicted
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[ 0025] The mating portion 132 of each of the receptacle contacts 126 may be
any shape that nmay receive or otherw se engage with a conpl enentary

cont act , WO.20n9/¢1208%he contacts 110 of the header conne®IVUS2068/069476
exanple, the mating portion 132 of a receptacle contact 122 may include a
receptacle for receiving a nale contact. FIG 1 depicts two possible
receptacle contacts 122, 124 with varying shapes, each which may mate with
a contact 110 of the header connector 104 that are bl ade-shaped. [00261

FI Gs. 2A B h depi ct | oded, vi f I cept acl '
Cont act s 55906y e SRnE Rofin o e Trentans Yooish 0L Er BERMEATFREES s hown
in FIG  dppohhg tR%aIPH 219/thR A6 BE SRE therkdBetwedR A Ths1886hO natihFportéh and 2B
is shaded for illustrative purposes. FIG 2A depicts the mating portion

132 of t h¥ meunseyetheblpdadiaped matiogporfion | 18 afithe klectricalichetacss Yldc dpeacl e 208
f i Vi | e, t . h o] - sh d tagct 110 f
neader _ cBIHEEE B SRuE: e ditibet bupe oxbesta TR B oL IBD B Piepi ot ed -6
WO 2009/ @i ka8st JP¢ild Mﬁ&%@&%ﬁ@g péifioR] Fé.oihlf%[‘thfefbﬁ{ad\j\ﬁgﬂg gﬂes@qbf 2 @mdp2 of

t he receptacl e contact t hat Thncludes at | east pposi ng tines 210,
212 t hat expelfs foecetduecash side bfie bieideshaped mating pettion 18 of heontatt H@ rpepiteidon 132

may recejve.the hl ade-shaped ting. porti 118 of .the el ectri,cal contacts
120, " Thethefityierchy Teumas B rpabng portidiel 152 s el KBBATI BOR gt o)y
be smal | G4ribh &8 bfYRe clcBirfhN@afacPiox he bl ade- shaped mating portion 118.
Thus, the opposing tines 210,212 may exert a force on each side of a

bl ade- shaped [#827]ngppoinsértion 6flhe beader cantacid 1 0,thOopmesiigids 21 h&l@iofithet her eby
retaining the,natin rtion 118 of t | ectrical, cont in the

mt g e Rt 3PS A DE SLEH LIl Qe ROTLo203 e RES A Dbk Hser 1 on of
the heada%%c%ﬁwoﬁ-gafcts%%,mﬂéa%gﬂﬁa%ﬂﬂ chloffes. %ﬁ@mﬁ%gréeép&aé and R&RiRE acl e

cont act may be separated such that a portion the tines 210a, 212a,
of adj amatictsc?id, 4¢0,an206c grakued contdcssc tThis { the eacdectidrhsatwedhetineoi ang

- receptacle and header _coptacts, 206, 110, may be ground, contacts. Thus,
the conrfEeapiasi Waiagkd0p withthedinsrofgn adiacensfecepiacie SARtact VB PR RORARS 1 [ e of

an adj acgpt I -t ‘ jng a good

el ectri 012:@ hggﬁxgglgo ?gﬁﬁvﬂﬁgﬁf %@c%ﬁnﬁ%@?@%&ﬁ?%?@% ‘?:Igr?'gj é@%%’?ﬁ%y establish

a gr ounceshblisieegrouhe betweet thechdctrivahtamtdcss 122211010, [0028] FIG 2B depicts a
tial [ th - ti th tacl

partiat view [8628] F%G?&]g%sepi%tesca placr)t?al %Iew ofethé gr%(sagse%%iog of the receptacle

connector 102, which shows a linear array of the electrical contacts 126 that extend in the

first direction, which are only partially shown in FIG. 1. The mating portion 132 of the
example contact 204 has a width W and includes a single tine. The receptacle contact 204
may be configured to make contact with an electrical contact 110 in the header connector
102. For example, the receptacle contact 204 may be generally s-shaped with a first
portion 216 and a second portion 218. '

[0029] The receptacle contact 204 may be configured to make contact with more
than one electrical contact 110 in the header connector 102. The first portion 216 may
make a point of contact with a header contact 110 and the second portion 218 may make
another point of contact with an adjacent header contact 110. In FIG. 2B, the first portion
216 has a larger radius of curvature than the second portion. Thus, the first portion 216
extends further beyond a centerline C than the second portion 218, where the centerline C
is a line drawn in the direction that the contact substantially extends from the leadframe
housing 130, the line intersecting at the change in curvature point P on the S-shaped
mating portion 132. As described in more detail below, the mating portion 132 may be

any shape such that the receptacle contact 204 makes contact with more than one header
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connector 102, which shows a linear array of the electrical contacts 126
that extend in the first direction, which are only partially shown in FIG

1. The nwoizogn/qaeesdi on 132 of the exanple contact 204 hrax/Es2008isu7sV and
~includes a single tine. The receptacle contact 204 may be configured to
make contact with an electrical contact 110 in the header connector 102.
For exanple, the receptacle contact 204 may be generally s-shaped with a
first portion 216 and a second portion 218. [0029] The receptacle contact

204 b | d tact with t e el ectrjcal
cont act sty 10 AEbrEealit SRR AEBRisR copatcirn dOF g, TS rASR SPRRREFS make o
poi nt of heQRE Adiacd 204, 210'8RFSE g%ﬂﬁ%ﬁﬁtaét@orﬁﬁgtﬂeﬁﬁat Tk RESHtAGH 218 may

make another point of contact wth an adjaceht headér contact 110. In FIG
2B, the tontatt 204 mtithonore iad draheader aonjact 118 diaysherébycestabdisbhiagravndn t he second
portion.bThus t he :{i rstg‘glio“' on 216 extends further beyond a centerline C
than t hePEEEShthe I5pder 501t348 1 10her e the centerline C is a line drawn in the

di rection t ha{ogg .FK%USﬁ%hd%B%bféE‘%vb@éﬂaYhng@eéﬁe%ﬁéclé ESHRCLAE chiRRitARAE

housi ng 130, Ine intersecting at t hange 1 n curvature point P on
t he S-shapbdhat adinearprpyof revepth@2 comtsctsl egage b didearrarmap o hellencontidd bld, t he

mating portion . 132 may be an hape such t hat e receptacle contact 204
makes - c ORICESEDLFH oSRIMONY RUIHRE N BeR B aay sy Ehggi‘{)fgﬁg@“adptﬁ%%%osl 069476
cont act : i t | mat i n
Fecept acl o h ARSI OBGRAL i i AR LA conkits LM . e

mat i ng gfositivaed broaididetebroadrideaintan 20y Viatihanays extehdingom ¢hehfraddirectiont act 110

may thergby establis round between the header contacts 110. 10030]
FIGs. 3A %QE%SEC%W&I& % sglszmaéf hemg Gpuiastdn @ SrREEHVErarey f COURSE i ons

such t NaghalaldnlE B hSENd AfreiRETPE Ak HENIAG R GEBER0E @ | near array of

header contacts 11 esta uous ground between the arrays.
In FIG 3A t[0831jeHaeceptacicamtthird ddlacts B24pnsy sdremescbrivigiegieiements to br oadsi de
in an arra nd the receptacle contacts 124 are positioned

br oads| dRides Jh5 headen ardirstand secg gioung SpRags.r EerseXésapi%a' ality of he first
directi ; : : |

respoct Hogpibl ot iRl Akt dos bl UG URIARY i ARGEGRTI lcabaTy |
i nt o t hebriigg eogethelthe.ar@por pluddldst df fitseandseemidgrbendeonttdvty fomald mﬁsr 124 may

serve ascogrrléc(tjo%itg %ef%laeearrgorgltti%uct)u% ground plane that reduces crosstalk. As the receptacle
contacts 124 mate with adjacent header contacts 110, the receptacle contacts 124 may
make points of contact with adjacent header contacts. Each receptacle contact 124 may
make contact with more than one header contact 110. For example, the receptacle mating
portions 132 may be generally S-shaped with a first curved portion 218 that makes a single
point of contact 306 with only one first broadside of a first header contact 110, and a
second curved portion 216 that simultaneously makes a single point of contact 308 with
only one second broadside a second header contact 110 that is adjacent to the first header
contact 110 and may face the first header contact 110. Thus, the receptacle contact 124
interconnects the first and second header contacts 110.

[0032] The mating portion 132 of the receptacle contact may have a variety of
shapes and sizes. For example, the first curved portion 218 shown has a smaller radius of
curvature than the radius of curvature of the second curved portion 216 shown. Upon
insertion of a receptacle contact 124 between two adjacent header contacts 110, the first
curved portion 218 may make an initial contact 306 with a first header contact 110. As the
receptacle contact 124 is inserted further, the second curved portion 216 may make contact

308 with an adjacent, second header contact 110.
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bri dge the header or first and second ground contacts. For exanple, a
plurality of receptacle or third ground contacts 124 may have resilient
mat i ng M0 2000020882 adapted to bridge together the arrewuszoogbdouzml ity of
first and second ground contacts fromthe header connector to define a
continuous ground plane that reduces crosstalk. As the receptacle contacts
124 mate with adjacent header contacts | 10, the receptacle contacts 124
may make points of contact with adjacent header contacts. Each receptacle

contact 124 ke contact wt re.than one header cqgntact 110. For
exarp! e, ¢ he P34 TRECFEDRAE AR 024 PN SHSED I oRaTetR HEHEHARIS. shaped vi t h
a first c@h&%&?‘ﬁ@%ﬁd&%a@&%oﬁﬁ@ﬂl@%@ysbﬁ QG re@ﬁhme Eadf?]égﬂéaé’s%srglglgﬁ Wi th

only one first broadside of a first "header contact 110, a nd
curved {dhns,itorreRdmadltaentaitsid4 maye buidgdeytogaiker heades comthets PO a¢rossfa cont act 308

wth only one.second broadsi de,a second header,_contact. 110 that is
adj ace nﬁ’&‘%‘/%l“%' RE ﬁ’l“&&%‘l’c AEsganes. ggﬁtrﬁcff’?ta’f FoRfAts nlﬁgr @é% hegdericopatts header

cont act ﬁigglgr-ﬁgg?ﬁunﬁ%nfa%.eﬂf&?ﬁﬁo&%ﬁﬁﬁ&ﬁwﬁ%%téﬂkﬁé&ﬁ%@% @egﬁ&iefri rst and

second acts 110. [ 00321 e mating portion e receptacle
cont act comtycth hlbinaghe first dirgetioh, arshthe esmmonl groiund snayFerestblistpidecrashie fi r st

curved portion 8 shown has. a smaller radiys o curyature than the radius
of curv&PHiRgs &Ozﬁwe‘ggﬂc%mr@w Qrélﬂa 5 45%F ’é’s-s&lﬁ%l?n esty % on of a
recept aghfin ' R t 110, the first
curved ;E)Jg)rtlg%@%&a@tﬁgé@gﬁ#}%%?%@@g%%@ﬁ %%n%?@hﬁgﬁ%%itﬂ{ header

cont act ddrhin fsmuerdvy crosstallpt acl e contact 124 is inserted further, the second

curved porti y make contact = 308 with an adjacent, second header
contact 110. ?dﬂbéiﬁ\%ig%é@}‘ﬁﬁlk?@g@vqﬁéﬁw gf@w@etmtsjdg@éﬁmwrv Eptacl e
cont act | qgﬁ]%g& mﬁ{ t : ach
header glgfr%f%h ;Ect g”r)]%gl e ou@g%tﬁk?n?%g%%ta? ve elg?r@}té%g’glgéég%})g [
Thus, t heerteldepicenl adjacentteades codcted}0.bAs thgeohngrtiiey 1 Heaed antedothieact s 110

across a plurality of |eadframe assenblies. The receptacle contacts 124 and
t he heatréiicRigR#tiNg Rortian bl el e Eecehtatln gontentd a¢ may ﬂ&xéﬁﬁ?ﬁﬂm@?‘%ﬁﬁ@e may be

Cablis _ . ; ; tion. q
he. cortaatan of SRE Tl AReREREE: 1AM aeat the Rl o a1 TR PR o™
pl ur al i ingeribn hagdésudiriv adsrse ibimat ¥1, Riwteabli ofiie neepmtiellicaddresntact conmon

ground al gng the array of header contacts 110, which tends to r%duce tinme
mating surfaces. The opposing forces F1, F2 on each side of the receptacle contact 124

mating portion 132 may thereby establish a good electrical connection between contacts
124 and 110.

[0035] The receptacle contacts and header contacts are not limited to the sizes and
shapes described herein. For example, the receptacle contact may be of any shape suitable
for establishing a ground along a linear array of ground contacts. FIG. 3A depicts a
single-tine receptacle contact 124 that is shaped to bridge together at least two blade-
shaped header contacts 110 by making multiple points of contact between header contacts
110. Altemately, FIG. 3B depicts a dual-tine receptacle contact, such as contact 122,
shaped to receive a blade-shaped contact 110 which creates a force that separates the tines
210, 212. The force may be sufficient to result in contact between adjacent tines 210a and
212a from different receptacle contacts, thus establishing a ground.

[0036] In FIG. 3B each contact 110, 122 shown may be one contact in a respective
array of contacts that extends in the second direction (i.e., into the page of FIG. 3B). The
opposing tines 210, 212 of the receptacle contact 206 may be separated as 2 result of the
insertion of the header contact such that a portion of the tines 210a, 212a, of adjacent

contacts 206 make contact with each other. The receptacle contacts 122 may bﬁdge
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domai n frequency crosstal k. [0034] The distance D between the header ground
contacts 110 nay be smaller than the width Wof an unmated receptacle

cont act wiP2ppg/erogshown in FIG 2B, that is to be i nserrGEUSWOSMB4T6ad] acent
header contacts 110. As the contacts 110, 124 are mated, the resilient
mating portion 132 of the receptacle contact 124 may flex to acconmpdat e
the insertion of each receptacle contact 124 between adj acent header
contacts 110. The insertion may result in a force normal FI, F2 to each of

the rec | f p ' F 1, F2
on eac h?‘%teg%} %q?%g%?é%gé% Qg %%ntgéggng %%%%ﬁa&ﬁpﬁa% Ei;%g'r f%lg %inﬂ%gé’pé?%ga %{ her eby
est abl i 30 mag®eBosdedGh b iréspbctivenadéhime AseRibye ETIROfh 2€deptaclbZdnfand 1220.

[0035] The receptacle contacts and header contacts are not limted to the

s i zes ardy bﬁtﬁa@ cthesentastyll el 2 wg?gsaﬁqlmﬁtﬂmfé@adﬁg@eramli&l@-y Eheont act my
or ound FEAPAGE Gompt 125 oo b heftlt SRl EBUIR ot “ashfiltl 100 Ve
|

i s shapgfbuh® nakibd@stablihel befivest tHe@dsfacts W00, 012246 thesfrapdicecisadrt tkont act s 110
by making multiple points of contact between header contacts 110.

Al t er nat@nyon gragnd 2Rydepsisteblished @ctgss eantrstsy de piZleqused sa plaralitgobh as

tact, 1 h t Iy Ve I - shaped t ' t |
Force. « eafFums &PaRBfes fuf BARs SyepRBE 000, ERMb ARt e S ent 00 ©
resul t jelestfdlé asd hda@bVRRAMCAN22C BT, whidhSay rbBRccaifle dahdia ﬁdq@@ﬂog fferent |

receptacl e contacts, thus establishing a ground. [00361 In FI 3B each
cont act crodglk.122 shown may be one contact in a respective array of

tacts th t [ th d di ' i e, i nt . f FIG
38 The ' ont0STHERE Pabridttat 5388Ge Vidrest A Blatans omishbl 40T SR HE, *be
separ at g Tp@ﬁ:io?a Jtesed dnnedtot MRisinis 498 Hérh@RdOFIG B hgasiehn %%baé‘d vigw@fat hat a

portion of the tines 210a, 212a, of adjacent contacts 6 make cont act
wi t h easshtion ¢fontatisdrame thepeeaptaslaeonnentordl022 Thaugcepiacygenneton@d02m@0/ 012089

PCTI US2008/,069476, t t her ,th y t acl ts, 12 d head

B L L L T s T e
| eadf r agieh aspaHHR, therrhBlEstict Bethe BREPTREASISER03 Hhay PelrdamiTRdtuel ibg@gy t oget her
contacts 110, 122 across a plurality of |eadframé assenblies. The

r ecept aethmigensiebtas ij@2ioamaolding, foeextmpleont acts 110 may be ground contacts.

A common 11 I[0()3 8] The receptacle connector 402 may contain an array of electrically

conductive contacts 404 that define a mating region. The electrical contacts 404 may be
housed in insert molded leadframe assemblies (IML.As) 408. Each IMLA 406 may
include a leadframe housing 408 through which the contacts 404 at least partially extend.
The leadframe housing 408 may be made of a dielectric material, such as plastic, for
example. The IMLAs may be positioned adjacent to each other in a linear array that
extends in direction 411 or 412. FIGs. 4A and 4B depict a linear érray of IMLAs
extending in the first direction, each IMLA housing an array of contacts positioned edge-
to-edge. Thus, the broadsides of each contact 404 in eac;h IMLA 406 may be adjacent to
the broadside of another contact 404 from an adjacent IMLA 406, thereby creating a
plurality of arrays of contacts positioned broadside-to-broadside along the first direction
411, |

[0039] The electrical contacts 404 may include both signal contacts and ground
contacts that vary in arrangement. For example, along each array that extends in the first
or first direction, the contacts 404 may be in a signal-ground-signal arrangement, a
ground-signal-ground-signal arrangement, or a ground-signal-signal arrangement. A

plurality of differential signal pairs may be positioned adjacent to one another along the
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ground may be established between the contacts 110, 122 in the first
direction, and the common ground may be established across contacts 110,
122 housw® 20n9/@12¢89ur al ity of | eadframe assenblies. SudCHwS20e8/059476
establ i shes a common ground along the array of receptacle and header
contacts 122, 110, which may reduce tinme domain frequency crosstalk.

[0037] FIG 4A depicts an isonetric view of a receptacle connector 402 with
the top portion of the connector housing 403 renoved. FIG 4B depicts an

The © ecepiidtetiopr ek st GRURL Frpkhg B Bl RR  BipRe ST i g
403 whi choupied differtBtlsl stdnallpitse FIGS. A ARide/B ééprir%t ;Sgg@ﬁhcﬁﬁgﬁdlig%dlﬁrsi%nal

thernopl astic, or the |ike. The housing 403 be manufactured by any
t echni quéatrangeawntpesitigned edgsriorpdelrlang irf rays galepdiag i1f thessgomittireckéesept acl e

e e S B BB LA Db e RO R et 2L 0
| nser t phiadmpRAGOH?E A6 RATH ki I ASho Rt FIEAS, UM & #@6usy | nc ude

a | eadfranme housing : t hrough which the contacts 404 at |east partially
extend.  comastikdQds a sigealivonirhd] 658 reyndrentaatiend o an.dCeniect4l2marelosmi al

such as pl,asti f.or , _exanpl e., The .l be i tioned, adi.acent to each
o her *; rib Gerenia) i gt pthconiagt B0 Cefeeliatodn T2 et BONRERe 9,°0n
4B depi cﬁurposje'g_near array of IMLAs extending in the first direction, each

| MLA housing an array of contacts positioned edge- to-edge. Thus, the

br oadsi des of [084fhTheoeontasts in the reeepiacteconnectordf mapybdhref walying ehapes end t he

o 0205 55,81 PN FATLES  40ebh 030 BRI A P D0
br oadsi der4t @Id}raﬁ@dﬂi.d%s Fh¥ng) the VRathrg drti6lisI 4] inBRide Bdd or hBR3Re, The

el ectrical contacts 404 may include both signal contacts and ground
cont act sexahnple, thermating portienyeyrbtie dusideamxeseptasle cantactjinteatiee au théhat

extends in.the firs rofifs irection, the.cqntacts 404 nmaybe in a

o gnal - groinepectio & confiet bk faied & ShggiB aripecy GG Bnr e i o

ar r angengoheadef ccinBétBk Nl 8s8ABed Rk R &romd RRERIPIY is shapelsiéfihiat donict
differential signal pairs may be positioned adjacent to one another al ong

t he - 10 ny BoDedoOwih swrednn use besle0&oars 110 when the receptacle connector 402 is

mated with a header connector. Thus, when the receptacle connector 402 is mated to a

header connector, a continuous ground may be established along a linear array of ground
contacts in a direction 411 that begins with ground contact 416. FIG. 4A depicts a
plurality of linear arrays of ground contacts with the shape of ground contact 416. Thus, a
plurality of continuous grounds may be established along the direction 411. Each of the
ground contacts 404 in the linear array in the direction 411 are housed in respective
IMLAs. Thus, the continuous grounds are established along the direction 411 between
ground contacts 404 across a plurality of IMLAs 408. The contacts 404 are not limited to
the sizes and shapes described herein for the establishment of a continuous ground. For
example, the receptacle contact 416 may be of any shape suitable for establishing a ground
along a linear array of complementary ground contacts.

[0041] FIG. 5A depicts a receptacle connector 502 that is the receptacle connector
402 of FIG. 4A with the connector housing 503 fully in tact. Disposed in each aperture
504 is an array of electrical contacts 404 positioned edge-to-edge in an IMLA 408, as
described with respect to FIG. 4A. There are a plurality of latching mechanisms 506

formed in the connector housing 503 that are adapted to latch with complementary
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first direction or along the second direction, formng either

br oadsi de- coupl ed or edge- coupled differential signal pairs. FIGs. 4A and
4B depi cWQ2089/8A2880- si gnal - gr ound-si gnal  arrangenent pdGHVEEER069476
edge-to-edge along in arrays extending in the second direction wth

br oadsi de-coupl ed differential signal pairs in arrays extending in the
first direction. For exanple, fromright to left in the first | MA shown
in FIG 4B, 414 is a ground contact, 410 is a signal contact, 416 is a
ground copiafd medithishes BhAned R hékdus f%%nfp@nﬁ@nt dbhdeRiRNukcRbhs legnal pair
wi th contact 410. Contacts 410 and 4I2 are Shaded for illustrative

pur poses healed d@meTioe 5S¢ deppesedin FIGE AB. r ecept acl e connector 402 may be of

' h izes. .FIGs. 4A and 4 di fferer tact .sh
{oreach mat IPBOFIG RS Gici i pender Shingpr 308 el s Rb B oA rat 1 g
POr ti ONS cgcioR §H2IGEFIRN S AO THE e ddr cBfinectoF 808 nfay 3h a Edifhelit h&ﬂn%gr tpl)?'?i on

may be a dual -beam receptacle contact interface such as the mati
of cont a610 addelecideri ventatts 5&d getgmlingthpretirough. (Teddectticad edntects 6 &2 ey f r om

t he header conn ctPr. As dﬁ%zlgrl ed herSLéL hound cont act g%? is shaped

such t haP® &5HIEgE 10 Gy apays ARG 2l ¢aniach ‘E“ﬁg A FeCIRESRASFOR gt detneg 10 when

t he rece%@ﬁéﬁsﬁg@ag&tﬁﬁtﬁg%p#)&inr%ﬁ%ﬁ'&id%.th a header connector. Thus, when
cl'e con S t

the recepta nector 402 ed to a header connector, a continuous
ground may be[0848hThé elhetdcallcontgeta S 2 negincdudeshptiofigoal contictseodgasind i n a

direction 411 qE]hat begi.ns \NétpTh ground contact 416. FI.G 4A depicts a
pl ur al i t §OTEACH RV Hf Y125 ANAHTagRaRERt EChAXaRIPLe: RionR CRFHArey, nggp fifnd
contact flpor ﬂﬂf‘&irecﬁgri,?hé' (ZIHC%&%I];]Q% Rg%#i%%%ﬂd‘ i %2 aﬁ%’Y4 Agegfénfa%t abl i shed

al ong the direction cont a in the |inear

array i nglohrd-sighsiegrommd-gigrial arrendemest dr b igroundsignhl-signal iidaAgemdituss at he
conti nuous grounds are estabhlished al ong the direction 41gh H_gtxveen gr ound
cont act sCoReReRiaycopnentor it thergeeptaclagonaeciorsd 02 the confactsdn theswadesr ¢ not

limted ' EJIEQ@@ ' ' bl i shment of
aI conti n%@ﬁ%étg‘f%@n%s 0 dzﬁigﬁﬁi@sﬁ@ -grgg%%?gﬁlg n{:ag%?ﬁaég? aﬁqgérralys be of any
shape supdsitioined tdge-tesddgbiin &harray extegdimgria thesdeonrg] diraction and broadsidefo-

Comhect dogbieth i Wiy en i e drs b 20 s TR e, e

, ¢ . e . . .

ooy o o el Bl PoOPRS Ul SRAD SREUMISORRY, 15,7

descri besi6ypiohnd esmia 518 Gignaltcordadst SThand saoe a plurality of |atching

mechani snms 506 ) .
[0044] Each of the contacts 512 in the header connector 508 may have a respective

mating portion that may be of varying shapes and sizes. For example, the ground contacts,
such as example contact 514, are shown having a broadside that is less broad than the
broadsides of the signal contacts, such as example signal contact 516. The mating end of
each electrical contact 512 may be blade-shaped and may be adapted to mate with a
respective electrical contact of the receptacle connector 502.

[0045] The header connector 508 may be mated to the receptacle connector 502
until the connector housihg 510 of the header connector 508 abuts the connector housing
503 of the receptacle connector 502. The contact mating portions that are disposed in each
aperture 504 in the receptacle connector 502 may mate with the contact mating portions of
the header connector 508. As described herein, the ground contacts in the receptacle
connector 502 may be shaped to bridge together a linear array of ground contacts 512 in
the second connector when the connectors 502, 508 are mated, Thus, a ground may be
established between the connectors 502, 508 by the mating of ground contacts 404, 512

from the respective connectors 502, 508. Such bridging tends to establish a continuous
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formed in the connector housing 503 that are adapted to latch with
conplenentary -11 WO 2009/ 012089 PCTI US2008/ 069476 | at chi ng mechani sns

f or med iﬁ"l’ﬁé”mﬁ%? ng of a conplenentary connector, sucRCHYSIM#06MBader
connector 508 depicted in FIG 5B. [0042] FIG 5B depicts the header
connector 508 that may mate with the receptacle . connector 502 of FIG 5A
The header connector 508 may include a connector housing 510 and

el ectrical contacts 512 extending therethrough. The electrical contacts 512
may be %ﬁ{uﬁﬂgﬁﬂg'aﬂiﬂehﬂﬁ'ﬁéy kG B8 ahbh §OM ﬁ?ﬂg SHlikad@obare a _
cross-section that defines two opposing edges and two opposi ng broadsi des.
[ 0043] Thxierding in the first dimctinnt andSietimgwyith noitaad & 1 8.ovhick thgmetly weatessacmereand
ground cqntacts that vary in size and arrangenent. For exanple, along each
array exf®NFi#8™% the first or first direction, the contacts nay be in a

si gnal - gr ound4eRIG. 3 1 3 RGAIHRAN repfesethtisH ¢HiRd B3atiod T fraf t3ORd when
arrangenent, or a ground-signal-signal arrangenent. As a conplenentary

connect othetreceptaglercontapt indhserted betweeromofOan onecheadert cantast. i Upothimsértion ef
connector 508 are arr d in a ground-signal - ground-signal arr ement and
are posfI9© glegag@gttalg_giaa%eepﬁwgﬁ%apqnageaglﬂ qucﬁbﬂ%na o B rection
and broagsi.dest o= i i : i j j | section.
Por oxaniorepiegh Contat GBI Slld ofliniBal GBI ARG A Hollddr Ronial B0, ASIBEL
header cremadlecoas isinsertpddurthercofitsapartidd 216 miaymadke contaeicwith 316, gr ound

contact 518, signal,,6contact 5 d s, on. [0044]. E the contacts 512
in the hHHer: SR b rs@gaﬁég%i@%reaﬁlﬁg%@t&s o g} w‘g&sa‘mﬂp@ﬂet hat may
be of vaéaﬂtml?m?gaeﬁwa&hﬁﬁfodﬁé%e £XE8BA 67 th !?@ceﬁfaﬁlé%n%f&tqutb%me uch as

exanpl e contact 514, are shown having a broadside that Is [ess broad than
t he br othd heatles carftadth £1G; ivdrerd the sndthof the receptackescontaatih24eis greptarl thanmothe act 516.

The mating end of each electrical, contact 512 nay be bl ade-shaped and nmay
be adapt@%@%ﬁ?ﬁ?ﬁe@er?%@ch%e el ectrical contact of the receptacle

connector 502 Ofl %%’3 e
receptacle co opl{laﬁt or %%A% nfllgﬁiatteﬁ@g 2%%#’1%@? grgﬁﬁ%?ﬁ%gdg%ﬁg? td? ?11189 header
connect osorm@Bioadacit of tht ecceptavietdieader bontsdtmopting @8rfades dneh neatethe points afonnect or

502. The cont ac ting.portions that are disposed in_each aperture 504 in
the receniel 6. aie %forweﬁtaiwwa%%mﬁ% RUHPR B2 ﬁﬁ&hﬁﬁgces@mi ons of

contact 124 between the adjacent header contacts 110. Thus, a better electrical connection
between the contacts 110, 124, as well as between the contacts 110, 122 may be made and-
sustained. As indicated, the deeper the insertion, the greater the resulting force. The
increase in force may correspond to the insertion of the receptacle contact at the point
where the first portion 216 of the receptacle contact 124 makes contact with the second

header contact 110.
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t he header connector 508. As described herein, the ground contacts in the
receptacle connector 502 may be shaped to bridge together a |inear array
of ground contacts 512 in the second connector when the connectors 502,
508 are mated. Thus, a ground may be established between the connectors
502, 508 by the mating of ground contacts 404, 512 fromthe respective
connectors 502, 508. Such bridging tends to establish a continuous -12 WO
2009/ 012089 PCTI US2008/ 069476 ground along a linear array of ground
contacts, such as an array of header contacts extending in the first
direction and starting with contact 518, which thereby creates a nore
robust ground. [0046] FIG 6 is a graphical representation of the insertion
f orce What isr@aimé¢ds when the receptacle contact is inserted between nore
t han one header contact. Upon insertion of a receptacle contact 124

bet ween two adj acent header contacts 110, a first portion of the

recept hcl e A findt acrine2tb8cordiguredite engage acomplementatyasetond dohnertdr] the tsedoadder

contact 110. As the receptacle contact,is inserted further, a first

o ¢ § oHPBERTFRHARE A PUELY O it ANrcot g RO S BTRIEHbSE (o SHbact 110,
The 1 efist gr8id HatdchB pBSitibheAhdiadent % a kt8nd g&ﬁﬁu 8GR, thONEsAEInndddr My flex to
accommodate the insertion of the receptacle contacts 124 between the

headercomptisiagt s 110, where the width of the receptacle contact 124 is
greater than the q{ .ance .between the header contacts 110. [0047] The
force may e %Wﬁ%?g Oﬁéggzﬁgptacle contact 124 and result in a force normnal

to each of dpleraligcsphied rolibesiedctsabattabecdaciaddped 16 wiakae digst poine bf esmtart t he
points of contact 306, 308. The force exerted ma?;, retain the mating

por t i owith 8gespgctive ang efthe fisg pround gpniagty and simyancusty make assredntintitader
cont actsldith Iﬁéﬁeacéﬁg BEE bfithe ?%fgﬁ{i: gﬂo‘ﬁﬁ& c&ﬁ?&isg Qﬁé%ggat a gatzééig Efr%lgﬁ @orﬁg&§ acts

110, 124, as we et ween t ntacts 1 e e an
sust ai aredlectfisallynminaextelko eatheotbi@ep @s ta foem iamertirtuoongrotinkpagh eabssthe he

tho. r BRI ENELAOG SHoetho poi nt  wher e the. first portion 216 of the
receptacl e contact 124 makes contact with the second header contact 110.
13 V\hai 'S %e%rgt%((jn:mector of claim 1, wherein at least one of the third ground contacts has a first
curved portion that is adapted to make the first point of contact with the respective first ground
contact and a second curved portion that is adapted to make the second point of contact with the

respective second ground contact.

3. The first connector of claim 2, wherein at least one of the third ground contacts has a

generally s-shaped portion.

4, The first connector of claim 2, wherein the second curved portion has a larger radius of

curvature relative to the first curved portion.

5. The first connector of claim 1, wherein at least one of the third ground contacts

interconnects the first and second ground contacts.

6. The first connector of claim 1, wherein at least one of the third ground contact establishes

a continuous ground between the respective first and second ground contacts.
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1. Afirst connector configured to engage a conplenentary second connector,
the second connector conprising a plurality of first and second ground
contacts, arranged such that each first ground contact is positioned

adj acent to a second ground contact, the first connector conprising: a
connector housing; and a plurality of third ground contacts that are each
adapted to nake a first point of contact wth a respective one of the
first ground contacts and sinultaneously nake a second point of contact
with a respective one of the second ground contacts, such that adjacent

gr ound Contﬁﬁéﬁﬁ are electrically connected tqQ each other so as to forma

cont i nl710us Hcofgg@q{ordg,c&@ 1, Waerejs qireart ang obthethird EOQFQ)W“&J‘W dcts. 2.
The fi fe%mﬁg@ag@ﬁ R4t iQEdaE:'té%l' t9edert ét(‘fbgé]&ﬁ{?e ArafRile AR cRbr thd eshgqgfevg £ 0 nd

contacts rst cuarved por that 1's adapted to nake

poi nt aid scoortdground dontactseluries prting efthé firss andyseoomicconpentdract and a second
curved portion that is adapted to nake the second point of contact with the
respective second ground contact. 3. The first connector of claim 2,

wher ei B. at Aeakttricalecoohedidresystemy abmprisingd cont acts has a generally s-shaped
portion. 4. The first connector of claim2, wherein the second cyryed

o t 1 on’ hass B3 gl sBERGET oomitinda sl vt divorouny Opaos rereet alove

porti ORseddnd dit&tibhy St connector of claim1, wherein at |east one of the
third ground contacts interconnects the first and second 3round contacts.
6. The firsasesorhelesttieal gpnnertor pemprisigss sscondaarraly @d secood growhd comdadthi rd gr ound

cont act IisH}s a i nuous ground between the respective first and
secondargﬁérar%tt’f?l1 oré%n%asg%og_dcdfrgétsﬁn, The first connector of claim1, wherein at

| east one oWwhérbia thd$ecohdgroumbleontidiseapszeiRs vt grotsd toneddts $0Qk td establiblas | s
adapted to exert a respective norrmal force on each of the respective first
and seeOiFuHs Erornd Pt 3cEqss the fistagd seaond grrays of fisstand sgcond, aroyad spacts

connechigh Sthe8ecoh dib&fh! | cal connector system conprising: a first
el ectrical connector conprising a first array of first ground contacts

arranged along a second direction; a second electrical connector

conpri §i N fhSEEREh B8 rR¥%oP LysRAF iR WhlrRRE 3%ofid array of second ground

contacts comprises at least one second ground contact shaped to make contact with an adjacent

second ground contact, thereby establishing the continuous ground.

10.  The electrical connector system of claim 8, wherein the first ground contacts are arranged
broadside-to-broadside relative to one another along the second direction and the second ground

contacts are arranged broadside-to-broadside relative to one another along the second direction.

11.  The electrical connector system of claim 8, wherein the electrical connector system
further comprises a third array of electrical contacts arranged along a first direction that is

perpendicular to the second direction.

12.  The electrical connector system of claim 11, wherein the electrical contacts in the third

array are arranged edge-to-edge along the first direction.
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arranged al ong the second direction, wherein the second ground contacts
engage the first ground contacts so as to establish a continuous ground
path across the first and second arrays of first and second ground contacts
al ong the second direction. 9. The electrical connector system of claim S8,
wherein the second array of second ground contacts conprises at |east one
second ground contact shaped to nake contact with an adjacent second
ground contact, thereby establishing the continuous ground. 10. The

el ectrical connector systemof claim@8, wherein the first ground contacts

econd i r aneeBRARARL PR GlbRA T Biifetd e ARERGIAnERE 47

br oaddiciged in akéspactiic deadigmaabsembly) arhe 3e@ini6is @bembis thigblahedatodiar ect i on.
11. The el ectrical connector systemof claima8, wherein the electrical

connelyalityypd {cagframe pssgmbligsonpri ses a third array of electrical contacts
arranged along a first direction that is perpendicular to the second
direction. 12. The el ectrical connector systemof claim1l1l, wherein the

el ect rideal A Brst eenngctphoanfigured ite engage 3 egmplementpry saepad cempstardhesrgendil ong t he

first di [ -3 ' | ,
wher ei ArAS T Bvrfite ik ald SR ARLILE BrefRIBRRLR AEELAT Bhe BBl

| eadf rfastcoasearicbmprisingt t he conti nuous ground is established across a
plurality of |eadfrane assenblies. 14. A first connector configured to

engage a c SrfSPReFNs hpsng 8ad ng connector, the second connector conprising
first and %ﬁ%@jﬁ@erg bR BEthfA Gl LoRAGS EHaP{F]}Q @a&dddﬁﬁtgﬂ EIO Je@ei@é(}@dffﬁ%@@ﬁe the

first connector conprising:” a connector housing; an adjacent pair of
t hi r d ofitheufinst andrseeont] graundtcontaess,eveeheim daghtof thettbird groand eordaats éxpendtewache  of

the first and second.qground contact wherein each of .the thi r.ound
cont aced eRfRAR FomiTE B8 B ST S aralinfiotlalis peeeeti it M e ifhng

gr oundyre@itodftasts niaks pehdt Wathyeacls btaibr Johdto Eedlikhh behtinBib@bgtdumiopitiact s nmake
contact with each other so as to establish a continuous ground path

bet wewtwesa thq first andsgcand espipd gppiastss cont acts. 15. The first connector of
claim 14, wherein the third ground contacts do not contact each other

prior {0 re4RirYliRBnredfor bf Eifin PINHRRGPMHE tAFPHBEh LAMAE!HR not contact each

other prior to receiving the first and second ground contacts.

16. A first connector configured to engage a complementary second connector, the first
connector comprising:

a connector housing; and

a first IMLA supported by the connector housing and a second IMLA supported by the
connector housing and disposed adjacent to the first IMLA, each IMLA including a leadframe
housing that retains an array of ground contacts and signal contacts, wherein the ground contacts
of the first and second IMLAs each defines a mounting portion configured to engage a substrate,
and a contact portion connected to the mounting portion, and the contact portion of at least a
select ground contact of the ground contacts of the first IMLA is electrically connected with the
contact portion of a select ground contact of the ground contacts of the second IMLA so as to
establish a common ground across the contact portions of the select ground contacts of the first

and second IMLAs.
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16. A first connector configured to engage a conplementary second
connector, the first connector conprising: a connector housing; and a
first | M.A supported by the connector housing and a second | MLA supported
by the connector housing and di sposed adjacent to the first I M.A, each

| MLA including a | eadfrane housing that retains an array of ground
contacts and signal contacts, wherein the ground contacts of the first and
second | MLAs each defines a nmounting portion configured to engage a
substrate, and a contact portion connected to the nounting portion, and

boet ol SR Badthor B e8P iy gl Rfbro A B RS b LR oo et

por t i oghdGbcond geduddicotactsiid eiseRet coptfact SRhOA/UIMLAGH @D t0makbe fisgecond
| MLA so _as to establish a commo gground across the contact portions of the

sel ectPayptof sentacs Hithcthe fiest gronad pentact of the gecond epnnester, Asd simmltareouslyanake ast
connec ctor conprises
First oLl LRt b o b B e O et 1 st I MA
is adapted to nake a first point of contact with the first ground cont act
of theysec , ont act
i th ¢S ool SBRcror Bt 7. A G AR SRASIoN SRR BrisSEHUAREINE A §
connecgeneratly schapedpd&mn\h(aemg ] rﬁrst loarved pertibn gfaomradaptedltoaﬁakeahe fikepdinraft | MLA
has a eneraﬁgyfs shaped portion having a firs& curvg rtlon that is
adapt cEPPASt Yk Hiectfes aFoundicoFtAt thsecorhonRtetariaps a Seronq epied BREAR hakbint act

of ! Neydipe@UineRIAESIBh Bt 6F SREEIWHIFIE YaUnd Biduh@ BortBAof I sedfiapt ed ¢ 0
make the second point of contact with the second ground contact of the
secondcongenterect or. 19. The first connector of claim 18, wherein the second
curved portion has a larger radius of curvature relative to the first
curved portion. 20. The first connector of claim 16, wherein the second
connect%r cbwdirsteesndciar of clamd 18,extenen thyrsecond conrd aottion hanal larges radbsenft (
ground_cont acts rst .and. second | MLAs are each adapted to receive
a di ff%’r"\?ﬁ?re&ﬂ@lv&fto%}}‘?eﬁrf'i‘iug‘fedé’ﬁ %acond ground contacts of the second
connector, such that each of the select ground contacts expand toward each
ot her 2(pon TiRERbt\oAfectdr ®f Eialrs 1 6,antbreis EREBELNG IcOhtedtos Qohphdes fidt ahdisecsm ond

connector so as to make contact with each other. 17
ground contacts, and the select ground contacts of the first and second IMLAs are each adapted
to receive a different one of the first and second ground contacts of the second connector, such
that each of the select ground contacts expand toward each other upon receiving the first and

second ground contacts of the second connector so as to make contact with each other.
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