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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 contacts and ground contacts. For

example, a linear array of contacts may be arranged with a signal-ground-signal-ground
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[0007] In such 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.



integrity, for exanple, may be inproved by
establ i shing such a conti nuous ground. BRI EF
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el ectrical connector system having electrical contacts
of a first connector mated to el ectrical contacts of a
second connector. [0009] FIGs. 2A and 2B depi ct
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DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0016] FIG. I 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 clectrical 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.



bandw dth is approxi mately equal to one-half of the
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el ectrical contacts 110 may be
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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housed in each IMLA 108 in a |linear array that extends
inthe first direction 114 or in the second direction
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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 arrangement. 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.
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[0026] FIGs. 2A and 2B each depict an exploded view of the example receptacle
contacts 122 and 124, respectively, of the receptacie 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. F1G. 2A depicts the mating portion 132 of the example receptacle contact 202,

which mcludes 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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receptacle contact 122 may include a receptacle for
receiving a nmale contact. FIG 1 depicts two possible
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porloedBE iof Hle cb@niat tantdt@02.The wi dth of the slot (i.e.,

t he dj _bet.) ing ti b | |
t ot BRRF iRl S R eSS e we Mt AP 2 of the
recd Ji8ele Thitaet ztoh%nagm%jf)ﬁgtea s @Sth2lOporRdro MRY HBXET 10282124, of

force on each side of a bl ade-shaped mating portion
adjacedt ofntartedift meke dontict wobicodrbthérerldiematingeeeitacle and header

coriuf a0 B0 T ki R BRie Sorion®ab G5 RNk Tuine oa

rec@h8AE Ebiadt 200 MtidGhe BOZof iOFatkndREDtdcNS&IntdcORyiBf hdab€r contacts
header contact 110, the opposing tines 210, 212 of the

110G i w80l Jeoitiead comgetiomy 1th drosliveetireerpéagecantages. gay
ey fo.t i.ne , 1~of adj acent contacts
oo B05h s Rl SRR 5 A0 AR 1291, 0 2o

I eCEOLSICH XS, amdddperadle pard aintiae bs the 2085s-5d¢tdn dfale feeeptacle
ground contacts. Thus, the caonnection between a tine .
conggetgr e spichathawe 8 dngaarnpef Wietdhecintal pemectpl2Gihat extend in the
i acent.. o« t ) AM 3 :
o ARG SR SRR Futal) Atk 30, hondeaRRIbanba 1100
exanpbepingct 204 bataeidsh Wy iesiiddy 4 sheglatige.olingrebgitsde nontact 204

the el ectrjcal contacts 122, 110. [0028] FlI 2B
maﬂEﬁF‘B}@“?dﬁﬁﬁqkﬁlco@t@W% a1} HeclEF g s n@%tcﬂli%a gl connector
102 G%ERLARLE, EORAEGHAL cdffFet 20016l (RNOMErafly LINERH AUT st

0 ectrical contacts 126 °that extend i n the
porfipr 316 aidraecomhportibi €8.are only partially shown in

Fl #,gphenai rti 132 of the exanple contact

L ony T ] R R S AR oS80 A o
thal 8%ENEARER c6@REATD i it HIBYer BRI 102! He Hifkt PBI®N 216 may

contact with an electrical contact 110 in the header
makeqgrprel ofcontact 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 confact 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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102. For exanple, the receptacle contact 204 may be

generally s-shaped with a first portion 216 and a
wazmeacogorti on 218. [0029] The receptacl e coneG@USZA081069476

may be configured to make contact with nore than one

el ectrical contact 110 in the header connector 102.

The first portion 216 may nake a point of contact with

a header contact 110 and the second portion 218 may

ool Bt G RE Bl ed R Aol A L) ARGHA ARG wcte and
hehdar gefitactadiis 10 fmgurevabudeconban. tihes,secondngpof the asteptacle
Thus,. the firs ortion 216 extends fur her beyond a

copiah It HEMere HRhORHE SR CORECP I TBhiIoResY eriRklS 4 sgund

beffldh 8kd AdA8eiCohBicR 1ipne drawn in the direction that the
contact substantially extends fromthe | eadfrane

hougd®ii@] F3Gs. Jtthand 3B1éep1¢tttwp3emnpln ge@ptatkeoshangeonfigurations
he S— tin on 132.

vature ol nt. P on ort.i
s e R b e e on e MR 4 st Sy v tkienpiaets 110
and §§a‘rﬂﬁﬁ aRBn@HuS ?ﬁfﬁﬁd SbGheh H@arﬁa?@ eaePkacie Hé@digr%%tacts
204 makes contact with nore than one headercont act

1@ eroﬁﬁipnﬁifbbf@ﬁdﬁwﬁetoebremisrdeaaIan eoanewt e secepele r@ntacﬁmézt are
d. head t act 04 11
po Bl BB PR o R TP o e Pt b pRies Hection

1 14: onmqion%@m M, 1Y s hillRBe OREcIBRERN 2 @ORCAcE arddPoMRNtacts
t her eby est ablish a ground between the header contacts

thay ggendsgp Y] sepmdsdiregiombid- 3o despirage of W3-l e
rec gfb%i‘fll“ﬁe e g(ﬁ{; Qf th‘fl%rtlz 1?% %Eh %2 sgll‘err% Ias Bﬁaéxn 'nﬂ:%%
y O

arr rece e contac S enga I near

brifgatie heaien bﬁf@ﬁﬁamﬂlﬂéc@ﬂ@r@ﬁtcﬂhﬂnt@ﬁ ok eﬁmpiel,amlu@lhquﬁd
between the arrays. In FIG 3A, the header contacts

recqpierle PR EreysneRn o Fdeneneavs-rev e giadies PATTENS A ¢ agepted to

b T S AR I b feBA RN ELARAC fom the heador

congrtteniidefjne A colterubiis gtoudd pleat 't}ranreﬂ;lcébs ckmefalkc ofd e treceptacle
24 sho ma ne cont nare pectl ve

corfef V]"‘dFa’fE S T o ERds 11 hhelauedbionivetit o

malkd pdinis of BéRadt %thpdfﬂ%%eﬁtfhegtlle@coﬂts BEQG3Leplitge contact 124 may

receptacle or third contacts 124 may serve as bridging
male eomast with ondve ildgent headseaddact 3 0.f Forstxample, $ecoemptacle matmg

I R I W S IR M —

poifit@Fichht@&t3 0BBHitH\EhIP B8R ﬁ%ﬂ §r0%§§d@6‘?aoﬁ1§ghéa@elbcfdn%@l 10, and a
together the arr rality of first and second

sec@jidowncedawitiene 1 tgammuﬁ@eh@%ﬂwkwm@m opint of ehafdch éO%WIth
o LA B B OB LSRR e e
contaont I@Cﬁnﬂ rldkOfacd the firatepdaaeb@asantadhss, Hdreb®tacle 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.

-



make points of contact w th adjacent header contacts.
Each receptacle contact 124 may neke contact with nore

WaQ k@089 header contact 110. For exanpl e, thePCT/US2008/069476
receptacle mating portions 132 may be generally
S-shaped with a first curved portion 218 that nmakes a
single point of contact 306 with only one first
broadsi de of a first header contact 110, and a second

cur tion 216 that n makes a

por 0F Yo ftefl B bR 2By HRE Bt RS g
coSiaeendo, hE@cﬂﬁ{ea@é}r&)ﬂﬁbt ﬂll)Qniﬂ% hduSe @il Aeetctit ©lchdiame assembly.

first header contact 110 and may face the first header

Thepribatecerfade camiess 134may Bridgiaaiteerdspdacentacty 110 across a
pld{%ﬁﬁ roF 86%@%%1&’1?. ﬁgsgl%b[iésr. Sf‘he%?ap?a%fé%%%ta@%ﬁ?ﬁ fan§ YU BGES contacts

e mat1 ng por he receptacle

11e maty&;etgrditmyi doatsetsa Avarmably piing hapés eanblished @stwebnthe header
e first curved portion 218 shown ha

ORGP I é(? mrtha Fis despotioth At F BOTIAR 2SRl hisesgpolished across
coftby 1 WE&SQ@ IrPaJ] undH ijlleg&ﬂa\ﬁ%dasgé?ﬁﬁlzeg.n ga&@bﬁﬁgﬁ\%‘\oﬂm@ﬂes a

insertion o ecept acl e contact et ween
comdjoagenindréagshe ewat aftteaddTOntattae 10, wisth cudy edreparet tinon

d 218J¢%% make an . initial contact 306 with a first
oRARfEIUEREes 90, As the receptacle contact 124 is
| nseggzap The'iikheke DRV &BGRNEL G %f@ﬁlcp&fnttdcm 19%8ay B smaller

make contact 308 with an adj acen second header
thap ¢leet wisith $410f fr008G4tedn Neemecd@mrmmt d24, ontshevs imbI. &Bythat is to be

her an.arra e r co
inspaeE i b B e R o B B AR BR, 7 0se AR, he
resl|RAOHA RE6E D] ¥f thd RieSptatlBRoMBQERY A8dyvEl &b tiagdinsmddde the
may bEnge t oget her header contacts 110 across a

insgytign & resfeplaslediontige Hdeiwenn adincemiwade ceplegls |1 0. The
O
msgrglﬁ{x glga&zfegnﬁégn %rfngE IﬂSrmaﬁ %geﬁ 210 § £ cﬁ%}" &gb%?eg%g%/}gegg%gﬁﬁgt

conmon € €es

matifesiitaee rTKBCU}ipth § fd:&@; Imre e chélr Slc of theedcepiaclc @oskact 124
t he common_ground establlshed across contacts

mMaRHPYHAL &2 may éh%ﬁ)’reérﬁbﬁh dEOdEertHeAhsoRcs By pstrsen contacts

124346y 8r i dgi ng establishes a conmon ground al ong the
array of header contacts 110, which tends to reduce
ti njﬂﬁﬁﬁ]n’ﬁhwaﬁ&;ﬁmﬂmmyacmsrzﬁﬁﬁieaﬂdr cohtdf34ie rﬂanamiledtt@t}mesﬂas and

bet t.he header ground contacts 110 may, be_ sna
Shap R W R IaR Tt e o SopPsTaY ont a&eftshi@%smtable

for @s?a]ﬁﬁﬁ}ﬂf% a FotildalorkEs hltléﬁ‘%rrhf'of %g@ﬁi tsRAd e @A"lﬁﬁf&ts )

adj acent” header contacts 110. the contacts 110,
single-dineregtcepkacle hentpgsli2iteattis shapédiy bpidlet tapathtB 2t lodst t\mblade—

oA P B AR T SR PSS BTBR G s cons
1102 jpeendly eedeB &Rttt recdi8ele 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 a 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 bridge

_9._



insertion may result in a force normal FI, F2 to each

of the receptacl e/ header contact mating surfaces. The
woppoeiag f orces FI, F2 on each side of the reREpUSWDK069476

contact 124 mating portion 132 may thereby establish a

good el ectrical connection between contacts 124 and

110. [0035] The receptacle contacts and header

contacts are not limted to the sizes and shapes

' j N

B B TP Ay e B PR LT E RO hakr contac
I 1&|rrm|yg>ea10b$ade'ma respeayvedéadgraoieradscudriy. aﬂm*s thel&epBle contacts 122

jcts a, single-t cept acl.e on ct 124 that
maé’ﬁﬂpé?&sat%sﬁﬁr F%a%ct% E@etlﬁ?gﬁcrﬁﬁsa cyff %%ﬁ%l% The
rec@ﬁt@@l@ okt@ftk 263 §ncﬂ-ﬂﬂg h@éﬁe‘f’%t&gs My ﬁlhff’b@ 'nHtc§ntQéts A A cqmumon

cont act between header contacts t er nat el
gra@Bd deyyi betestablighgd betwege thaectoepit:adllé &anahet {irsg dwndrctlas, and the

contact 122 ha tg recei haped cont act
cofigah e e ooy O e P 172 BORRE T £ RELAE or
leadftfme d%dmblife SRR GEdPMY cREbISUES 4 EdiBRbN gﬁnﬁl@%wntg thdarray of

contact between adjacent tines 210a and 212a from

recgptp¢le pethheadeceptanty ©2¢ bHY, adidy mahipsuessiiap dpwhindfgeqaency
Cmgsrtﬁgnd [0036] In FIG 3B each contact 110, 122 shown
ey be one contact in a respective array of contacts

t hato0axt EIGISiA depihieas BeRBEicdidve et & fltefthcle conedtod 40Neith the
page of FIG 3B). The opposing tines 210, 212 of the
tOPrPé’Eté?ﬁlt fthecrpretachowspe 4vayeBavede fapatid depistsgancaplgred view of a

Secfl&‘? of (fbsl’l%cié t?:ﬁg %e 1Ie t%%a&%ﬁs&gp&ﬁc tTh%gj‘é% en?et cofin ct%rt4802 may

por Ion O lne of a Con
inc2d6 a madeptaclenbandctasibbhsir@ d®d whive Maymnﬁmnheiedtﬁc material,

ontacts 122 br| oge her the array, of
such g Bf3ptio hETEBRE S o t%ggﬁ%n@ nbopfEe Yornachsmanactigd by any

tecﬁh@ eEucﬁ%@ExﬂEétioﬁr@olHﬁ%uﬁ?e gd in a respective

frame assenb recept acle contacts 122
rray[(}ﬂ%]db‘@ rtco&;:dﬂcﬂﬂacvonnmwmsmd}i@qntam 2n agapshelectrically

conflyiEebeitaB 100 bHEF R ‘Sbittadbe SlTboALp e G b

houS&@Ithakdest mldSO ABRaHE %a%mmhm%ﬂ@éol Ea%hQMLQ@hM\@ﬁﬁy
the contacts 110, 122 in the first direction, and the

inclagémartsadieroe h@luammﬁ%ethwghmh@ﬁb@l consads 404 dreamt patialiDextend.

ed in aI it f lea
Tred SRR hg “De Pubif ot £ RN BPBuG Sk THne o
exal{%ﬁreayﬂk@fl M Q&B&ﬁﬁ}aﬁé Sosaittheh @adidednt ePRHCB Gt ter 22 lindak Qrray that
i ch nay reduce tinme domain frequency crosstalKk.

extepé@glﬂlrep i@ 4 hporbigh s i itk deniet afiwoar araof IMLAS
exte%ﬁ%% fh o(ﬁ%@ﬁgﬁ %a?%%&égsﬁgﬁhaﬁ%ggp a%{é SpOSl'[loplgd edge-
to-eéxep| Tide dthy Ibﬁwdﬂﬂes&)f each contact 404 in each 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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section of contacts fromthe receptacle connector 402.
The receptacl e connector 402 may include a receptacle
weanpetwsyr housi ng 403 which may be nade of di BIEUS$2008069476
material, such as plastic, thernoplastic, or the |iKke.
The housi ng 403 may be manufactured by any techni que,
such as injection nolding, for exanple. [0038] The
receptacl e connector 402 may contain an array of
I t f
ﬁrrﬁm cﬁxi%%trlé &J leé{nr% tﬂggéjc%h:i Uk c‘rf?)@aﬁ 4&9’[%?11 ﬂg%%g(ﬁ: éo@@leﬁ or edge-
cotisled éﬂfelrafntuahﬁgﬂfeﬂ phied. cﬁid}sl Ladhd aﬁeleas&egﬂmhnmg@h}hgréaﬁd -signal
408. Each INLA 06 may include a |eadframe housing 408
AUTRPGHRAIh PR I CHES-Hoflgs (184D A aYs xEagingga th seepyd direction
Wl%rgmuiel-&)% | 9@%&%1 E‘l%‘faci éﬁﬂs @%é@)ﬁxt@ﬁdrﬁ%%tb@fﬁrﬂ dlrectwn
dielectric terla s plastrc, for example
Fot Masgladionbeghtasil¢fi ortbel ﬁdeIMéamhom iB&¢G. 48,HEH is gsound
line arr hat e nds in direction 4 11
cozﬁfi%sé?{ g Aaga %)naeé:blilgg 18 gropym Foxg?c‘rt,a%plgigp of1 C%gltact g 12 may form
a EBMRErBNEH BgnhIbat Wit ddddet 916, €CH1NAs 4 A& 4 M BOMISH RG iBfktrative
array of “contacts positioned edgeto- edge. Thus, the
pummsad5|des of each contact 404 in each | M.A 406 nay be

e br oadsi de f anot ont act .404.from
o SEFLah? coion ORE Richla Qb MR AL FaE RY BF or Sl Gbes and
512% TS, 24 a6@IBIBSS aRSEEbhQUad cNhapdI o deci MatORHEb/I6f contacts
along the first direction 4 11. [0039] The electrica
414;dﬁ9aﬁxds4mo4%5rﬁhywnﬁbﬁ UBENH pOHIOBS B nchusieraae 108 mprgtine,. For
qung. cont act r n
exfiiele SAMEGHToh Nk e dhal. Bl FANASIE Bl BB us the

mathg 6o c@h&t motﬁ@pm @&gﬁ@é’r@p&dﬂﬂe Blade-shaped contacts from
si gnal - ground-si gnal arrangenent

theé},eg,@ﬁq@o%rpegf% A§dgFHRed heyREd gwpgﬁ@g@ﬁ;ﬁﬂé ifhaged such that contact
mag ﬁ)?#ﬂi&a Wil rlﬁ!)re%h e RAAARGRIBN 0 wheRl AL %ﬁté(cé@f:onnector 402 15
| adj acent

renti signal pairs nmay be positione
mated vottea besdthe@mnadton dritub el hansthe daceptatle omrmctoalélﬁ’mgs hived to a

second direction, formng either, broad | ed ar
headgRmBEiPle d CONYTORS BoMRf fhay &f §Fta‘i5‘é‘—ihP§ f%r-rg adinca grizy ot ground
corfiRR il cﬁregﬁ&yﬁlijr fBh nsgz!?ﬂi"%uﬁd EiRdct 316 aREE MNepicts a

posi ti oned edge-to-edge along in arrays extending in
pluIEﬂmEy stowadamdiyset gioond wonthcth patadist shepe oﬁgioenid contact 416. Thus, a

PRI T B SHOUNED PG AR L EFY BT E CHELAC O 4T FAfh of e
grobf€cdtdcdd 40MaA SR alrd, fnltfe dfBtioA 141 b RUSEDMRtkpective

contact, 410 is a signal contact, 416 is a groun
IMbAﬁt Bbus, therrgntielays Sra0sAs @r@tesmb_lzshﬁﬁylmé thp Girection 411 between

grogﬁ éo%:‘%%?st %@1 agrosg e auag@y {%‘MS%% t ?t—: \c}%r%t%fﬁ g%g glr%% Plimited to

the sizes and shapes described herein for the estabhshment 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] F1G. 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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[ 0040] The contacts in the receptacle connector 402

may be of varying shapes and sizes. FIGs. 4A and 4B
wakoworosk f f erent contact shape for each nati nRCHUS20D85069476

of contacts 414, 410, and 416. As shown, the mating

portions may include one or nore tine,. For exanple,

the mating portion may be a dual - beam receptacle

contact interface such as the mating portion of

a i -S
S0k Sy SR L0, RGPS (ERRERLIYS Al lRRS
helrler eommecr 60Rdepand ackIG13B. i s shaped such that contact
ma e i th nore than one he r, contact 11 en
the l&%“éﬂ%ﬁ@% IR A S o rap SN &a@éﬁgrmﬁaﬂe
co&%{bg SHOLLFIAUS,. PRaRI8%hESER188 gy RNN&Sh 96nr§é@%§§}§using

mated to a header connector, a continuous groun
S1pencdeledbtilshetcalbdhgxtanding 8mretimongly ‘bie ¢geatical contattadld may

v oS St RS RS A P St com a6 e

m@b@pﬂ%&@?é%ﬁ&%@?ﬁiﬁ?hf@ﬁ@s@@espf ground contact 416.
Thus, a urality of continuous grounds may be

est {HMBE hbel clgrtoing aoheciyisht @ eraygnclydelboth Bgenl cohtactkyand ground
[ ontacts 4 inth inear_arr in.the o
colfBLEh RPN it Bebel, KoP SRult DbefplFuaing o e

first BEiG0OkrédieaBe 05AMAIMagbe o5 bighdll Gbadl-abendrhfement, a
direction 411 between ground contacts 404 across a

grogndrsignpk gropnd-signal griangemeng or @@ e denabaizaplarpsgement. Asa
L1 i he o f.or

co LR B e A AR 82507 USSR e

corinbetor Bifept achercdant gedund kGgnahyrobed@fonalnyrasbapent and are

suitable for establishing a ground along a |inear .
POSHGRg e%e'@o?ﬂSFé‘h%lh%%%}gﬁ’ﬁf?%lﬁﬁﬁ%né%%eﬁ@%‘g@“icﬁeaﬁd Proggsigato-
brog&s‘?’&ecih%n%n%%%h&ﬁ%% &g@ﬂw@&uoﬁp%& RmpIE, & right to left in the

receptacl e tonnect 402 of FIG 4A wth the coffnector

firshowsi ofgob@8tsfintheyhehder caniectodiS6p eseptonml @acht Abk sigualecontact
.of ‘el ect contacts 404 positioned

04 is an array rical
51eaﬁEP§8wgﬁ§élgﬁ“%HﬂF%ﬂ%ﬁég me§°8gscribed with respect

to [:l?b@] Fefdh oF RS @ndicR A 2Rk Wedlehdef BAndcRlr 608 Ry have a respective

mechani'snms 506 forned in the connector housing 503

matingaportierethatiapy belof varyiag shansk thd sloespFemexinaply the ghviund contacts,

sucl B attely Cone AT S e AR R b abls T kg e
brodddideb &f the Bégnﬁlp@ﬁi&ﬂctsﬂ&h a0 Bx418plk Glofall @taBLSEL I The mating end of

connect or 508 t hat na%_nate W th the receptacle
g

cacl plgpiaistlonsond Igrmey &3 blade-sipped ehray be adapéast torma0githay
inel t i.ne 5 | ectrical
res e S e R R 80 Brne el cetri ca

corbeds] sTHeladery oecrir Safges beMmdtéd@ahe Rickmice antheere 802

_f?Ptact 512 may have_ a cross-section that defines .
until the connector houstig 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 receptacie
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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two opposi ng edges and two opposi ng broadsi des. [0043]
The el ectrical contacts 512 may i nclude both signa
wea/atw89 and ground contacts that vary in si ZBCEHSR008/069476
arrangement. For exanple, along each array extending
inthe first or first direction, the contacts may be
in a signal -ground-signal arrangenent, a
ground- si gnal - gr ound- signal arrangenent, or a
[
R e R e Sl
extemhﬁ@ﬂﬁthe |ﬁt’Bt tihrectheaaéd rstacm’fg"neﬁlt cont&d8 1 & rwehiali tlenggdréatesa more
round-si gnal - ground- si gnal arrangement and are
“’ggé¥@f Whed edge-to-edge in an array extending in the
SeCRds (iR &tis A @Rtka PrRARIS Ao ARRORYSHER rirde Bt AR when
extending 1n the first direction. For exanple, from
the rr@cgptadwoh*ett is insettérbbdtivest marerthyn afe leadtraohBcl. nUpdreinsertion of

2 e eoRAR 12 PouNTan coneddreob i St Hhn st Padon of e
recé}ﬂ&l@@:)rﬁébt 219944 IR R ivfiat DEePRERE 1S5t 2LAddrRobB& 110. As the

header connector 508 may have a respective mating
recqyoacle @mltadhmmmgﬁd thex thest, a/ﬁlrsypm‘gosﬁla@egy arde spatest, w1|Floan

i B bR C e 10 T iR B R S AL i practe

contdeam4 hey Beo adsico@smodbtctiheinsdrdbab GenéRetasle oHEBsAS4 between
exanpl e signal contact 516. The mating end of each

the éfz@@f peiagts Eidhtvhere tha widiap! Be rpfeatielestvaiiet] Hnid grsjer pean the
respective el ectrical contact
(hﬂ%g%ﬁhgg?%g%gﬁg y&%%%ﬁﬁg?or 502. [0045] The header

cornoe4t] orheﬁeﬁ:eﬂmy diengied el rdcoptatie comeantache r&annes fate
502 until the connector housing 510 of the header
non@éhtﬁ@é%?f thptecapiatle/hesrier sopa Mabing KBtRGeRgushas #ithe peints of
con{aﬁt:ﬁﬁé?gé glﬂgé;f;bg(ge dé@ﬁe(gg%% r%i%g rtfgéaxggﬁ%%dlﬁﬁbﬁ ng BEE Q% Fracle
contaetc Ejgt tmthveencbon adietenr h&@2r crmyachsalt1€. Viihink, ot begtecelnttacdl connection

mat | ortions t he header cqnnect or 8,..As
betvyen e pigpoki b A%»@ﬁ&’e&@a G eebAtdonEets D7 hay be made and
susthiBe& pﬁ\@ ¢l B aGQN R e er MR2in BB oD 8hS dﬁ@&@ldtht‘: Qelil brce, The

together a Iinear array of ground contacts 51
1na§6@@mﬂn0nmﬁﬁcmnﬁpmmhmthhem@unneﬁm@ﬂ&msmzk<5©8wamehepmnt

S, und be ed b we t he
whefofif it sUeh By Pkl Fhafich SL bRl B R it Geond
head®®4ont®d2 1brom t he respecti ve connectors 502, 508. Such

bridging tends to establish a continuousground al ong 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
nor e robust ground.
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[0046] FIG 6 is a graphical representation of the
insertion force that results when the receptacle
wempacwsd s i nserted between nore than one heaRlEr/US2008/069476
contact. Upon insertion of a receptacle contact 124
bet ween two adj acent header contacts 110, a first
portion of the receptacle contact 218 may nake an
initial contact with a first header contact 110. As
WS Cﬁgﬁgﬁ.ﬂcl e contact is inserted further, a first
portion 6 may make contact with an adjacent, second
header contact 110. The resilient mating portion 132
. of AHestrewoeptadbecngapingatcotPdenmanarf sepont comectmnthe atcend

the insertion.of the r acle contacts 124 bet ween
corp o R o oo PSP F o7 YRR apar from
one/ #62RE,Ad Brs€ HnRGhr dedpristndr eat er than the distance

bet ween the header contacts 110. [0047] The force may

el ohgamectpheousaigepidacl e contact 124 and result in a
h .of ,the rec er _cont

force.normal. tQ e t acl e/ hea act
s g o el adendt PR STHPou o Shpde SRy one
firsBR8adsideaht Grst @reemecbRdctY alsedcdidboldOf B&ithdGviRQdly B8R second

132 of the receptacle contact 124 between the adjacent
brogsylgent theoiseend groundcontapls, a better electrica

connecti on between the contacts 110, 124, as well as

bet ween the contacts 110, 122 may be nmade and
2. sushhgifreidonpectormdictramdd whetein Ge dpat 2rohed comgant haomfirst herved

h [ti f . Jhe i in f
N e T

secald cuh@dpeititn twias eddphel tbinidkk ROt bRNpAd6 fRbnfabewith the second
receptacl e contact 124 nmakes contact with the second

groggaiecont act 110. What is Clainmed: 1. A first
connector for engaging a conpl enentary second
connector, the second connector conprising first and
3. seddadirglcatreckhigp elding olmidecommising spatdity efyapluralitoed third
t first nnector ¢ rising. a. . . .
oS RPN e LBl SRONSFARL, BEORRNLSH B Lo i,

whe g e thrb Gty kT Bgrblifi$ Eorpaitd) in @miGARtRGH W biurfly ¥f GR€and
first broadside the first ground contact and a second

secope BFUNG CoRBHp fstabliph he@iinyowmowrtbAdcBresadisgalkat ag he
nd contact. 2. The first connector of claim
operffiip R BhEY

the third ground contact has a first curved
portion that is adapted to nake the first point of

4 Comhafts B lRckPRr Bhine s, MR AR atuBREHT o tareer
radipaifptirvafure adtaetio Wetfirst dueveaigoemsh.

5. The first connector of claim 1, wherein the third ground contact interconnects the

first and second ground contacts.

6. The first connector of claim 1, wherein the third ground contact establishes a

continuous ground between the first and second ground contacts.

7. The first connector of claim 1, wherein the third ground contact has a resilient
portion that is adapted to exert a respective normal force on each of the first and second

ground contacts during mating of the first and second connectors.
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ground contact. 3. The first connector of claim1,

further conprising a plurality of a plurality of third
wQermeatkogont act s arranged along a first directP@HUSRIOS/@69476

plurality of differential signal pairs, wherein the

plurality of third ground contacts, in conbination

wth a plurality of first and second ground contacts,

establish a continuous ground that reduces crosstalk

at an operating frequency. 4 . The first connector of

claim2, wherein the second curved portion is has a

| arger radius of curvature relative to the first

cur ved 1 [ nector of claiml,
8'whe#§}%8$ﬁéhgﬁ?$%Kﬁg S%%”%%ﬁ?%%@'interconnects t he

fir atfirstredecirixad Behrgeo s ae fitst aday dih@rsf gro6hid contacts arranged

connector of claiml, wherein the third ground contact
alopg AP TEHEECHOB ont i nuous ground between the first and

secqnd. GHeUREGP i '
claim1, wﬁég rei nEl%rﬁ.g&tﬁ ]h(for op rigg?%u{l%rcé%dnwg%ngcgmum contacts
arrpigged lalagtthporcbnddir¢duat, i s adapted to exert a

force on each of fhe first and

respective nor nal
SecRATYY BEAtFTELoREFs RBSHASHRTHI SORTOPRE Coriacdi sughdhat a
cortBRBAd: BN RCEAPBsHBd aAds Ehe Gt lhf@ke BN gﬁ%e oSt %‘“g the

conprising: a first electrical connector conprising
sechid direciionay of first ground contacts arranged al ong a
second direction; a second electrical connector
conprising a second array of second ground contacts
9. ar r Ahgeldctakcdrgnidutorsesena diaimdt vbereindhe sediond bihvey of second

se&o&% round.contﬁcts enga the first groand .
EroPBAHEYHILS CUBRIERAL 3 EBRETAUOESUGT GRrterticSnes{amaKe figyact with
an AGAQBBseeh&I fioliRd oLkt SBER e@i@ﬁﬂﬂ?%&%ﬁhﬁoﬁl RBhd he

sécond direction. 9. The el ectrical connector System
of claim8 wherein the second array of second ground

10.COMRCLISCALIMRb R for & stbR3F glaﬁﬂ g, gﬁé‘r@ B9 FOY gﬂ)él?l@ bAGLts are
f t ad] nd groun

shaped to nmake contact w an acent sec
arranged biokdsiddrerelogdedt mhitive hi o dnbthec aloh i theowsorgirdirsatdon and the

10, The,el ectrical connector, systemaf claim 8,
secqifbgrarRd eHAYs 315 ﬁ“@‘i‘%ﬁgﬁ’ 05&6%‘?5%1%%035?1%3 ééi'f‘té"r?gté gne another along
the BEQAH Sird81dn0- br oadsi de rel ati ve to one anot her al ong

the second direction and the second ground contacts

are arranged broadsi de-to-broadside relative to one

11. 2nOF et e i@ 9onnector 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.

13, The electrical connector system of claim 11, wherein each of the first ground
contacts is housed in a respective leadframe assembly, and the continuous ground is

established across a plurality of leadframe assemblies.
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the second direction. 11. The el ectrical connector

systemof claim@8, wherein the electrical connector
waEyBpemsurt her conprises a third array of el eRCT/US2D8/069476

contacts arranged along a first direction that is

per pendi cul ar to the second direction. 12. The

el ectrical connector systemof claim1ll, wherein the

el ectrical contacts in the third array are arranged

edge-£ Q- fi ' i.Q0,
L) o e GfAG AR Pl Ufe d i Y s po et the seqond
corgiectioheorfiprisitig firsommntsecomt @otusd t@tdraussdionad adjpespeacsicvother,
| eadf rane assenbly, and the continuous ground is
ﬂméﬁ?%%@?@ﬁ@d”é&?%§§5a plurality of |eadfrane

assgublicesr hdusiid- Lhd st connector for engaging a
conpl ementary secéond connector, the second connect or
conpthiisi grgufd ewtacathdt sedaned grotubtsicontmetsuposintd bateden the
adj acent . to ope another, the first connector

firsg gpiccanrdground eiddtt or  housing: and a third ground
contact that is adapted to establish a continuous
ground_between the first and _second. ground contacts.

15.15, Ththfrst penaecteppidainplt4. gherginhethiid Signad spriagt fafeteppggts the
firsB5 MR £ PRLASE cdidigr connects the first and second

ground cont acts.
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