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TUNI NG RI BS BACKGROUND [ 0001] A nezzanine electrical connector with
edge coupWvecodi™b@renti al signal pairs is described in BCBUSPahontd77
Application Serial No. 12/197,434, filed August 25, 2008, the disclosure of
whi ch is hereby incorporated by reference in its entirety herein. A

ri ght-angle connector with single-ended or edge coupled differential signal
pairs is described in U S. Patent No. 7,442,054, the disclosure of which is
hereby incorporated by reference in its entirety herein. [ 0002] When
an electrical connector is designed or actually nmade, electrical
characteristics of the electrical connector (skew, differential or

si ngl e-ended i npedance, crosstalk, etc.) and the physical characteristics

of the el ectr E§HCFRIOKEICONNECTOR HANING $91 PHIVENEEONENINCURIBS I
footprint dinmensions, card pitch, etc.) becone fixed variabl es. SUMVARY

[ 0003] In one enbodi nent, the present disclosure seeks to nodify a
pre-existing electrical characteristic (differential inpedance, skew,
crosstalk, etc.) of a comercially avail able, known, or pre-existing

el ectri r without changing the formfactor (shape, size, height,
card pﬂi@%?igggﬁﬁhPmﬁdth, mating interface, nounting footprint, or any two

or more of UhEEe MRl EMincCeac ebhrtiof Hithldgt b@éﬁ&rﬁrﬁefanahl! YgraY paitAb! e,
known, or existing electrical connector. 0004] According to anot her
enbodi wesaribed i UiS. Ratwat ppligation Serialdénddddiié4l flsd pugnsteldi 2008, the disclosure
non- Co%glév%riéhvig hler%ﬁsﬁlnc ta%t&f Jb re?%re %ehﬁ ritfsseﬁ{i}e%lbflé%eig.a{r&a{i%lﬂl- né%ncagge "%cgrdvgﬁih

al ong One Of NOFe & 6Ctrlcal tontacts of ‘a pre-existing el ectrical

connectsiigle-diitied ot bdghwnged diffierentet bighaladais hvdaactiydi i tU.S. Rifterdt . P42 @84St i ng
el ectrical connector, like inpedance or skew, w thout changing mating
i nt er f dkdigslpsing powhicB s heselit e PP yASETeNCcRem EF SHYCHCEHR pre- exi siting
el ectrical c t.q .S Sk di nti al
. 198 s #695ad ALIELRER
i npedance @?ﬁg gﬁﬁ S é%?%%gﬂgé%?S% %gﬁggfg%&?ﬁ%%bgeEﬁﬁm%%%eé crosstal k
and i nsharhctonistion 9 theadleodxscal connector (skew, differential or single-ended impedance,

crosstalk, etc.) and the physical characteristics of the electrical connector (mating interface

dimensions, mounting footprint dimensions, card pitch, etc.) become fixed variables.

SUMMARY

[0003] In one embodiment, the present disclosure seeks to modify a pre-existing
electrical characteristic (differential impedance, skew, crosstalk, etc.) of a commercially
available, known, or pre-existing electrical connector without changing the form factor (shape,
size, height, card pitch, depth, width, mating interface, mounting footprint, or any two or more of
these physical characteristics) of the commercially available, known, or existing electrical
connector.

[0004] According to another embodiment, a rib made of plastic, conductive lossy
material, non-conductive lossy material, or other suitable material can be added along one or
more electrical contacts of a pre-existing electrical connector. The rib changes an electrical
characteristic of the pre-existing electrical connector, like impedance or skew, without changing
mating interface dimensions or mounting interface dimensions of the pre-exisiting electrical
connector. At high data transmission speeds, differential impedance mating and skew correction
can also improve unwanted crosstalk and insertion loss values.

[0005] In accordance with one embodiment, an electrical connector includes a

connector housing that supports a plurality of electrical contacts that each define a mating end
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[ 0005] In accordance with one enbodi nent, an electrical connector includes
a connector housing that supports a plurality of electrical contacts that
each defiwe a1wmbésng end WO 2011/ 090657PCT/ US2010/ 0614 PZTArsdo1ancapposed
mounting end. The electrical contacts are arranged in a plurality of

colums that each extend a) ong col utm direction, the ms. spaced apart
al ong 3o awoamss@m%ﬁtm%ﬁﬁq T focieal Eres o reniacinga web ot s AR DL !

al ong %aapyxtaidrﬁ&ﬁgt PloldhidRecdorS RRGR IR Qé‘éd%%ﬂ -alo gea I%bvecﬁfeeh&@suma@ct or
further 1 ncludes [east one rib dISpOS In the space and extending

subst artdctiidalcquiacad ddgdceniocach ethed plaog atrowldecttianadeifing ensparsttberebawhert. Hbite t he
at | eas nd.air _ar The at ast one rib is

e TPl RS el rdlnGs RERISRIPRES D B SRR RRl B sidtaft exBRtiye

[ 0006] shsNtarRMBIBh@LIclttDehd ddpaceAiclBRritkd @6nth&s,XRBlY Bfat thd aPl@st®hi $ibidad a0 Ohm
differential mezzanine electrical connector into an 8510 Chmdifferenti al

el ect r idss@psasion tlecctpeec. whhehas beastonengh anavstfrong a inmpterial Aewng b tiohesitiheonstant
nount i kgqﬁ rdpt di mensi ons of the preexisting 10010 Chm differenti al
mezzaniehe el eécttical connector. The rib can be used to convert a

pre-exi sti ngodos)1FobrarmipltSftae eibtchiabe bscdad sbiiert 4 gltexivigh @ 06t BCOhmcal
connector. into an 8510 Chmdifferential broadside right angle electrical

connec tdffergitiah pezamaieqigcalapnnegtor mt@@n§éﬂél(hphr@r@ffwgﬂeirele&twhmqnﬁ@tor
f dsi d
oot print og{ gﬁﬂgfng@ﬁatﬁfg b &Y cﬁm%ﬁéfﬁﬁg &9%1%99&1% @%&%&e Inufnge; 13hi a%thg padsi de

ri ght ang i cal “connector. rib can-a to reduce skew
in a presyhsiOtig 0ddhmd elsﬁfeget&dﬂ hsaZMirchrieatiié4l eomertioal Thdgh cembpled to cgitert

angl e el ectri cal r t hout significant]ly reducing differeng]j
i npedaddeeTHSHE! @iﬁe fi}f%e%»affa@éﬂ%%lag%e&l@ HTFHSGH PIRCERT N a%%%@
coupl e@ifh ARl HOANIESTi SNt ’an%ﬂetell&%ﬁcaf: mgétegwﬂﬁ&ﬁtrégaﬁ%ﬁgﬁfaﬁﬁg il fRASI ons,

and w t hout changi ng nounting Tootprint dinensions of e pre-existing or
desi gneindGe o0k malinfifig fexpriz|dim dipeons of leguc-ekistng i @&t 1 0ddm ddifaential WO

2011/ O%roa%sﬁgllg tS azn% eO élgc%ig'el?l connector. The rib can also be used to reduce skew in a pre-

existing or designed 100+£10 Ohm differential edge coupled right angle electrical connector
without significantly reducing differential impedance in the pre-existing or designed 100+10
Ohm differential edge coupled electrical connector, without changing mating interface
dimensions, and without changing mounting footprint dimensions of the pre-existing or designed

100+10 Ohm differential edge coupled electrical connector.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0007] The foregoing summary, as
well as the follow ng detail ed description of a preferred enbodi nent, are
better umsienstiaosthen read in conjunction with the appentasdioagramratic
drawi ngs. For the purpose of illustrating the invention, the draw ngs show
an enbodi ment that is presently preferred. The invention is not limted,

however Lfic i n Il tl.es disclosed in the drawi ngs. In
t he drJﬂ%ﬁéFbﬂg(ﬁaﬁﬁ?b%%@%nﬁﬁgﬂﬁgAkgh%ééerspective view of an electrica
connector sygd@En iThe! ek fgaﬁ g®uinbla®}, a8 WRATaS &Wfoll@&ﬂ@%&ﬁfed%@&@ﬁ%hﬁfﬁar| y
constructed second el ectrical connector mated with the first electrical

connec tpmferrvm@nmchmantp @nethettpr widershw dovhmeaeadin qqnumpwgl wih therpperried

[ 0009] 2 |s d ers e Ve v ortion of ne of t he

el ect r Idé&&?a%%l %rtag#%gs ﬁ} él{peoag f; ‘gistratlnﬁetﬁve mven 1({) cfi%a\&_nnés Showan -

enl ar g%ﬁlbb@ﬁld?ﬂt ﬁfm 1 éﬁ&%eﬁi}y premfetdl qmeqﬁvetnhsn & R lifiied] heRNBEES e spdifist r at ed

in Fig. 2; | Is a sectional top plan view of a portion of

a plur amsweaﬁallrlé%@wlawé ip Wings. bttheeavengst ri cal connector illustrated

in Fig. 2; r I

assenbl i es I[ﬁ(ﬂ)ki PF% 9 d15 3 rpe%p@ctR% WREGE 5 &eé’th@éﬁ’ CBIme%%? s%teﬁﬂﬁclhcﬁﬁgfa e
electrical connector and a smnlarly constructed second electrical connector mated with the first

electrical connector, wherein a portion of the connector housing is removed;

[0009] Fig. 2 is an enlarged perspective view of a portion of one of the electrical
connectors illustrated in Fig. 1;

[0010] Fig. 3 is an enlarged top plan view of a portion of the electrical connector
illustrated in Fig. 2;

[0011] Fig. 4 is a sectional top plan view of a portion of a plurality of leadframe
assemblies of the electrical connector illustrated in Fig. 2;

[0012] Fig. 5 is a perspective view of one of the leadframe assemblies illustrated in Fig.
4

[0013] Fig. 6 is a sectional end view of the electrical connector illustrated in Fig. 2,
showing a pair of electrical contacts of a respective pair of leadframe assemblies spaced apart
along a row direction, the electrical connector including a pair of ribs extending along opposed
sides of the electrical contacts;

[0014] Fig. 7 is a sectional end view showing of the electrical contacts similar to Fig. 6,
and a pair of offset ribs in accordance with an alternative embodiment;

[0015] Fig. 8 is a top plan view of a portion of the electrical contacts similar to Fig. 7,
showing a pair of ribs constructed in accordance with an alternative embodiment;

[0016] Fig. 9is a top plan view of a portion of the electrical contacts similar to Fig. 7,
showing a pair of curved ribs constructed in accordance with an alternative embodiment;

[0017] Fig. 10 is a top plan view of a portion of the electrical contacts similar to Fig. 7,
showing a single rib constructed in accordance with an alternative embodiment;

[0018] Fig. 11 is a perspective top view of a first electrical connector having a rib
extending along at least one of the electrical contacts;

[0019] Fig. 12 is a perspective view of a first right angle leadframe assembly;

[0020] Fig. 13 is a perspective view of a second right angle leadframe assembly;
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[0013] Fig. 6 is a sectional end view of the electrical connector
illustrated in Fig. 2, showng a pair of electrical contacts of a
respect i weopaiwodods7| eadf rane assenbl i es spaced apart al oog/us2010607T ecti on
the electrical connector including a pair of ribs extending al ong opposed

sides of the electrical cantacts,; i s sectj onal nd

vi ew showi n§ 1Tt hig o ?18%&Hewtﬂ§ﬁlﬂ%§f’@§n(£flﬁliltlaéggtlgadlf‘ia&w 5o HS%O"E)%JHr
offsetlglg§1|n accordance with an alternative enbodi nent; [ 0015] Flg.
8 is atop plan view of a portion of the electrical contacts sinilar to
Fig. 7, shoW@}]aFpailb iof perrsptstlvzemgtwmDé@lsecnn@cbmmalmoanwtdn‘rdeanid of any
alterna lve enbo a portion

ot ho Hos SRR RIoE e lpwricy! shitar Syt pftorvist Racfitel i s Tt AL 2 B3 1 b

const r yehRdtdrill@eaRddarge 1M th an alternative enbodi ment; [0017] Fig.
10 is a top plan V|em10f a portion of the electrical contacts simlar to

Fig. 7, shomﬁnﬂ gile rib constructed in accordance with an alternative
enbodlllﬂ%TAIL]E DEPQBIBTI@Ng. 11 is a perspective top view of a first

el ectr ' cal C tIH (F)g%elfg? v@thrdnlg fg?f)foﬂﬂﬁién@ ganaél&%a’?%or{n%@t%} O@ﬂgieg IL g{?ﬁ}ty ght

el ectri cal o cts S a perspective view

angl e Ioéamﬁmabcoamemkm ph[u@ﬁ@(b]f rfbisghat 2% dispodcdpadjsqactcspetive enesaff tie second

right af)rllllgl’lell?tyloef:aé{jefc:‘[rrlaéa co%%asc:%nb"llh% 'rib preferably has a dielectric constant greater than air such
that the impedance or skew of the electrical connector is reduced with respect to a substantially
identical electrical connector that does not include ribs disposed between adjacent electrical
contacts.

[0024] Referring to Fig. 1, an electrical connector assembly 20 includes a first electrical
connector 22 configured to be electrically connected to a first substrate which can be provided as
a printed circuit board, and a second electrical connector 24 configured to be electrically
connected to a second substrate such as a printed circuit board. The first and second electrical
connectors 22 and 24 are configured to mate with each other so as to place the first and second
substrates in electrical communication with each other. Unless otherwise indicated, the first and
second electrical connectors 22 and 24 of the electrical connector assembly 20 can be
constructed as described in U.S. Patent Application Serial No. 12/197,434, filed August 25,
2008, the disclosure of which is hereby incorporated by reference in its entirety herein.
[0025] Accordingly, the second electrical connector can be constructed substantially

identically with respect to the first electrical connector 22. Thus, the second electrical connector
24 can be constructed as described below with respect to the first electrical connector unless
otherwise indicated below. The first electrical connector includes a connector housing 26 that
supports a plurality of electrical contacts 46. The connector housing is diclectric or electrically
insulative, and defines a front end 32, an opposed rear end 34, a first pair of opposed sides 36,
and a second pair of opposed sides 38. The front and rear ends 32 and 34 are spaced apart along
a longitudinal direction L, each of the first pair of opposed sides 36 are spaced apart along a
lateral direction A that is substantially perpendicular with respect to the longitudinal direction L,
and each of the second pair of opposed sides 38 are spaced apart along a transverse direction T
that is substantially perpendicular with respect to both the longitudinal direction L and the lateral

direction A. In accordance with the illustrated embodiment, the transverse direction T is oriented
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WO 2011/ 090657PCT/ US2010/ 061477 [0021] Fig. 14 is a side view of the second
right angle | eadfranme assenbly shown in Fig. 13; and [0022] Fig. 15

i s a perswecvimm®odsep vi ew of a second el ectrical connecwrom/usemoios14ef any

ri bs extending al ong the el ectrical contacts, but othermﬁse identical to

the first.e|lectric t or | ustrated i TA LE SCRI PTI ON
[ 0023] Vﬁﬁlcaﬁwﬂleél?f‘c n&h qﬁn%ﬁgd é%eﬂdf FRsHens Iahnclaﬁ@g? ?lil?:“%ﬁ? ]&%Hﬁé Frthppgh fdes
a plur %henmr bbb Eial iHERkh CAHMBEHLR RO sl ttAldl wn&ttorr Qb%natry &rfhg use.
dlsposed adj acent respective ones of the plurality of elect cont act s.
The ri bnpewidanabivythibsillastiited enbodimen Het fant clepteet] epnitcaton 2a|1$111$15t@ehed frmat t he
|npedan e or . Irlcal connector is reduced with respect to a

substaﬁqQ§WF9nﬁﬁﬂh?@ggﬁwéﬁg%iPPéal connector that does not include ribs
di sposed betjpex) Adicanslic@li@sbéimedlor 0O Riraet ﬁlcludes a phlrDRL4F clRefrRATN doRthctsO
Fig. 1, an electrlcal connector assenbly 20 includes a first el ectrical
connectérthat 2T%@ﬁ¢tflg4ﬂ’ye@nﬂ’éﬁtb’é aed é@nport@é}r/w yhecapnnecserdwusigd6f ithsfirgubst r at e
uhi ch &0uBg BERKLAES a8l anedysliatid abaardo ANt @ cAEINY sl Lhea
connector 24 €ontigured 1o trica onnelred to a second substtate

such as raoypiting ﬁﬁérf@der@mlgpob@capldxuffdie td the $éar and 38 eThathaghg titerfealiogonnect or s
22 and 24 _are confi%ured to mte with each other so as to place the first
and secendewebinensrdiyelyengpescihe imeaine duaieasi Oafithhsorprdelegtirel sphrgctordd ess

ot her Wv@ren'tﬁ'éjf 1%?‘%1‘39[1‘10(Iilr&‘ca)mfléc'fosrt22qgg1a§b%§;8ﬂg%1§ls%@ﬁ'e‘f’e%knc%?%%&tgf §4,%%d%%d 24

of the e connector asse
rnountlng interface 42 is configured to be placed in electrical communication with the underlying

first substrate when the first electrical connector 22 is mounted to the underlying first substrate.
The mounting interface 44 is configured to be placed in electrical communication with the
underlying second substrate when the mounted to the underlying second substrate.

[0027] Referring also to Fig. 5, each of the electrical contacts 46 defines a mating end
50 disposed proximate to the mating interface 40, an opposed mounting end 52 disposed
proximate to the mounting interface 42, and a body portion 55 that extends between the mating
end 50 and the mounting end 52. The mating ends 50 of the electrical contacts 46 extend out or
forward from the connector housing 26 and are configured to mate, or electrically connect, with
complementary mating ends of the electrical contacts of the second electrical connector 24 when
the first and second electrical connectors 22 and 24 are mated. The mounting ends 52 extend out
or rearward from the connector housing 26, and are configured to electrically connect with
complementary electrical traces in the underlying substrate when the first electrical connector 22
is mounted to the underlying substrate. Accordingly, the electrical contacts 46 place the
underlying substrate in electrical communication with the electrical contacts of the second
electrical connector 24 when the first electrical connector 22 is mated with the second electrical
connector 24 and mounted to the underlying substrate.

[0028] The mating ends 50 of the electrical contacts 46 can be hermaphroditic, and
forked or split as illustrated, or otherwise configured as desired. Alternatively, the mating ends
50 of the first electrical connector 22 can be provided as receptacles that are configured to
receive complementary header mating ends 50 of the electrical contacts 46 of the second
electrical connector 24, or can alternatively be provided as header mating ends configured to be
received in complementary receptacle mating ends of electrical contacts of the second electrical

connector 24. The mounting ends 52 can be configured to be surface mounted (e.g., soldered)
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constructed as described in U S. Patent Application Serial No. 12/197, 434,
filed August 25, 2008, the disclosure of which is hereby incorporated by

r ef er encewOnoitr®o@nt i rety herein. [ 0025] Accor di ngcy/usthie/osecond

el ectrical connector can be constructed substantially identically with

respect to the first e|lectrical connector 22. Thus, the second el ectrical
connectodfo Jactic Py %L\% pidsaivane syBstids oin b Qo %W?Sé-sﬁgér&unfﬁ‘& iPije

first %bﬁ?!e"rﬁe‘%@dry GRNEE d}fthélii'ﬁc{%ﬁ?ir%tsﬂ%tﬂté Sr bitdheiRt @Qctpl%!ﬂ%y\éon}i@@ceci {d st
el ectrical connecttor i1ncludes a Connector housing 26 that 'supports a
pl ur al ictegtrohl whaes of theaindenyib@substrat§ .as Fharedonnect or housing is dielectric or

electrically,insulative, and. i nes ront .end 32, an opposed, fre end
S0 Ca 11 rst In0A R iR Saahe MBS et AR WBRE B O RRERFO AL P e s

38. Tth&%Q%hﬂﬁD&nﬁ@abr2@@&n§%ﬁﬁﬂﬂb§éﬁﬁﬂ?p&ﬁﬁ@ﬁﬂﬁﬁﬂﬁb&ﬁ@iQﬁgmﬁmhﬁggitUdina
direction L, each of the first pair of opposed sides 36 are spaced apart

al ong antedeesrd), agyd theandting cads plaef the cleghin agtd 40 pe systiaiielly paraliglivith
respect _tq .t I i.tudi dif ectyl - C h e i.r . of
oppocedeberl AR bCs: CHARH e tithy SR6R-BE 24 D BERERRARERLR ]
subst aniidzaidiye pevdped ceteator, wintl hha @sqgcdl comtabotb chinbe tedergdd todk Aazzahitiedt | on
L and the lateral direction AL In accordance with the illustrated

enbodi refiical eaméacts dhshsidle apreséated Rt yourse bt @Ay clogpjcal connector 22 can
2011/0 gﬁﬂf 77 Mert| : i i ngk | at er al
direct%gﬁgzﬁaggg§§ argggﬁﬁéﬂ?%gﬂh%@?%%ﬁ?gfﬁg?kgﬁgggEH§%HgL@%$JqQ§%

appr ecivdteegbytthatatihg inerfntdats ommenndd substahtialytpegperdicnlac alithaosmreictbalic 22 may
vary during use. .In accordance wi.ith . the illustrated enbodinment, the first
el ectr gr%%n%e% it 2o 2 Tkving MRSt Parie cauiagh Jhsd Sioriing hegsogfiguiar Aal

di rect 'r%'ﬂt-&n%le clectrichRQABL s [ RBerleby Ble BAtHEldnHE 3D aRARRARUALbRtfauyt her
includes a plurality of electrical contacts 46 that are electrically
conductpexpendindlas wgh oesped thyhettheurdmgreads 8. housi ng 26. The first el ectrical

connector 2 i nes ting.interfa 40 di sposed pr oxi e.to the front
oot 55 %ana T8l AR BB bR 2 5Bl e RERE bt bRt "oy o4,
The matakgenblliad 84 A€ €achDini thir eEfidasl b ebptQive PR uRtIvE @l fraMg a8 asihH 88 Mithé Ng

interface 40 of the second el ectrical connector 24 when the first
el ect r ilegdframginesing A8 pPeach lppdfiamonissambly é4 sae baonade Berrd dalecieismiect or 24,

and th i ng. | f I f iqur in.e I

cormuni SR ARl PR Lt b SRR PR P B BR ST s Y iR ca
connecuertha2rd sitchizdk ethetwist bgpponde by Yiengsectied leadfaghd RdBingHse nount i ng
interface 44 is confi%ured to be placed in electrical comunication with

t he und¥kriativglys hedersiiemsssseamtlionms san heintbe fRrawefipsartaoldad sedlamg second
bet ' . > oY sco

cont aceSopbligs (ML eroIEE 1R ft Bl A SrerfiBfilating e rdpBahE! C8

i nt er f atketrd] caractopfosed nounting end 52 di sposed proximate to the nounting

interface 4 nd a body portio t hat extends betwe he. mat | ng.end 50
and the. moun0hl} dhacetarneilighs BeHal cBEoBMcth o abs FEQTTBOHPANE 46
ext end 4QWcriRks 4t 9EBGR drRmdchas ﬁ%gﬂ%@%ht hoaMsisnand bn 8pshsad &&ﬁ@y gyfed to

mate, or electrically connect, with conplenentary nmating ends of the

el ect r ifeale Poweewst sorpfthe frentFeeml dbeg theilerditudoahdictation 24 Thedramdse 1fandst

and secqnd .el ectri.cal con tors .22 and 24 ar ted. The untin ngs 52
et end >adeebrFuR B sTRPEI: Fetesh0hsf B BTE Shmei Ry Yot ea o
el ect r itgabddy FoRisHRGES cdnll beraeh eiNERAAEYS 1IBARICSY. I TR firkt AEQScdnd fidieestndgd! yi ng
substrate when the first electrical connector 22 is nmounted to the

under | YPregn bebraced epart mecdpigingd fipm ¢d¢b odlicecarcpi alteraghtchie ba inswry vathecache
under | yj - in [ ' i i rigal

cont actiap? PREMGEE SorlyBR 87 oo ns SENTMP IR i AohcbREreil Rl 3P
connects@rar@@versoldet edtowht bletiiie alsamnts 48 dcshoukihe approretédihattfe dsadframunt ed
to the underlying substrate. .0028] The nmating. ends 50 of the

el ect r ihea$NELH Gerdsting a@aw%élewétﬁmbm ¥at tnecshagses doHRE e cats Birther wglude
illustr ' ' ' N, | ting
ends 58ﬁ%?pFﬁ§¥?ﬁﬁgﬁméyéﬁﬁﬁﬁgékggﬁﬁﬁg%?g?ﬁégﬁgﬂﬁﬁéébﬁﬁoﬁP%g‘ g%sﬁggég?acles
t hat arcen bonfadgthoetartycuitelde disdectroamphternelnduah ys plastoe formadtantg adiysd &Pstelf t he
eIectricFI c Eégfts 46 of the second el ectrical connector 24, or can
altern§P3W5F3 ‘provi ded as header mating ends configured to be received
in conplenmentary receptacle mating efds of electrical contacts of the
second el ectrical connector 24. The nounting ends 52 can be configured to
be surface nounted (e.g., soldered)



WO 2011/ 090657PCT/ US2010/ 061477 onto el ectrical pads of the underlying
substrate, can be configured to be press-fit nmounted into conpl enentary
apert ur eswof2otimoasnder | yi ng substrate, or otherw se el eeCritsadiopsriohnect ed
to electrical traces of the underlying substrate as desired. [ 0029]

I n accordan th. t il lustrated_enbodi ne t the mating .interface of
the first J@‘&% e HghreiBp g 3¢ § KIsgPInentRIoS itSs Mﬂ? e ferigoe el q%
respectyd ﬁ)rsr BEctRRHYoh R drPLGELACEARe s@BAd bPRWERFHE BNE% RO s@onk B Jower

el ectrical contacts 46 are substantially parallel wth' respect to the
mount i dignenibsis 8poFdysoxittag thithesmoehtarg infecfabe ¢dofbe fiost cRk2troahcdmacetef 22 r ed

to as a ,hezza r verti.cal (0] ect ctrica nt acts 46 can

b rof SPPEG PahaErRar YS! FEMG ST dRErohy maBft i So TR Rt S R e ot od

of coursgtatiag pw]@ctfwrrgsﬁldﬁﬂaﬁy bt Béth tEOMREFEME 522andaRe Alobftimadndy 8bbr B

configured as a right-angle electrical connector égs ;qr:ﬂ%\&}n%gr@g}&c@ 11-15),
tSe u

wher ebyemoh@tlwml@crrgcanl pedadtade pepfect ongiidinalsdow dies | ar
withr ti e

cont act ety PRl eyt BrTERAF st Puahlie rafnciitfed EbEbiens

cont actagd S3heck bythbh@wéfﬁiramQSEMﬁluﬁ@atai and l’cdnﬁﬁleﬁﬂn&u}b&bés‘sés @0 diyposed
perpendi cul ar with respect to the nounting ends 0030] The first

el ect r iddRECH dhrretes oS apdiaqatigyrgg rwé%watbﬁr nrwartrqn; S§fof |aé1aerfqtéﬁr€ rame
assenbl a :

| eadf r g%r% bgléssr % hn %@8%11&{\3%% lllh Eﬁ%ﬁ%oﬁ&&ﬁ??@%ﬁgﬁ&r ead%sghrrtél\@sé‘é enbly
44 can ibdudeatie pfd] atioas 68 elhdexebesses @ al&!rmmglycaralnged asldaati¢d/en bath eppased and

supports, sel.ect ones of lyralit f the electric contacts 46 that
o oot lehBb G IoB: é.k}eh@arﬁpﬁrta&w%ﬁ?w@a%aﬁ@ah o 1t eZps cReoHS g 48.
Al t er naf e YiRd Mrojcktihd ﬁ@eﬁﬁ%a@@éﬁ@@ésbﬁ%ly‘kﬂl £aRBRel Th thRSedpREtEcds I &0t

nol ded | eadfranme assenblies (I M.As) whereby the | eadfranme housings 48 are
over nolodéa adrﬁtconttlhfgifrawrﬁasetmb,l@s @b ectorcroclale th@]rmafmrse 4Gemblics 44 o3R8 pthenin

accordance with the.il ment ach of .the |eadfrane h i ngs
25 et TheeonibdPrhalBing e RV BRSS BT npufe Sk HSepdRe ol BT 4R
opposedn s&apREhcRlary RBEssES @M‘tﬁéc&ﬁ@@t@ﬂh&ﬁsﬂ? 1@ dsrtoRécukd MBeBamlcong t he

| ongi tudi nal direction L. The franes 51 and 53 each surround and support

t he el @gteribligs 44 snthacornca®r bpusinge2¢.eadf rame assenbly 44, such that the body
portions 55 n e f n
frames 51 ar@dc%g 2%1% %‘@E@ a‘(gz%gamr?@?&a%%l%ﬂgra%?ﬁ%(%ﬂ} r%lr‘ﬁ{ 45 Sﬁgc Sag%i’afép Eca
alter natdolll@lhrydlbﬁtlbﬁT6€gﬂiaa|exmﬁd’lla&>@iﬂy ke the fiest bamfslq)dsemmeest%d The

| eadf rane housing material. The front and rear frames 51 and 53 are

over mreér@alcah%mﬁrfer%% e defipg cobmmpitcd. whichis aérr&ﬁrrabﬁévearpﬁrné@ﬁa%tf t hat
the le i I and
shape. a0 QLRI GRS AgR A0 (L DR R 87, F BRI AEL I RS, o e

i nt egr apprekinmatelgdhd minheucloas sppec@datalyalr tam, bheny mamrbl%: a%rrmnde Bi3tanan Tim made

froman urtable Jel ctric eri al ch as ast.ic, nst an

o Rk ARt e b Eterspic Mo sachy S S Db s PD 81 M KR 200321
The fi &ﬁhss%?sel&p@&{?veéﬂ ﬁ%e&%d'pﬁn@%ﬁ&?s@&i siAB938. nﬁta%cérﬁaﬁdéemﬂﬁﬁlb nGuskiatear f ace
40 of the first electrical connector 22 relative to the second or | ower

frame %S8ibodmaknt,Hbe §est oledtrionl dopnentorf2aneludd fosr dadfpusedsspmbhidsret though ithe
mounting i.nterface 42 of t first ectr cal co ector 2 | ati ve to the
fret orouiBErnfct aft oelfial de PGl Enin FEUER Fhad Fubfelti ve

el ect r iag@nbliefifed §esh8d PAQjiIAGralc@NdE EdiﬁiIléh@kﬂaﬁle(wierﬁtﬂféﬁhﬁef‘s@plﬁdrfe‘éltb thane 51,
and the nounting ends 52 of the respective electrical contacts 48 project

| ongi t GanRREIaroBURg 26 BhicsprRstivetaryCcIelaipacGy roEad hitldaliRe elaerigdlsenmiolor4d can
i ncl Ud%au? H&;irf Cat Ilog\p 1tc§18 %g%%g'gldﬂ%ncg gﬂrv%gf céﬁterg%s 0 i cgﬁ ei&%fco%&ac%w%
such as ower rat ed, an %msnt ary recesses 60

di spos aﬁ)n@dh@.ﬁﬁﬂﬂlrédﬂlenDQNfG@btcﬁ;ﬁtﬁaﬂé& latneh mpbrcgmmerélymmhg@mh/@ t he
projections 58 of adjacent |eadframe assenblies 44. In accordance with the

1 1 ust PRSI HBH §r amh@uraé%?crfltﬁawﬁvaé@@ﬁm i Bachoadiigeie ageemplply 44 retains
pr oj ecgrva@é ef%@tr%gﬂ%orn I{Eét%@% fuRel ¥ e%ﬁé@@ﬂ%@ﬂl%%‘t?at@@rtﬁdl%g iPholRft
OWE‘I‘ I‘ ane . e

oppose des o he a dj acent adfra
assenbmeepm&mamanhheadohwﬁhﬂmﬂmsumh&#ﬂamnumﬂu¢wmpenmﬂmnsfa&nn&ﬂeamhas48

| eadf rane ass 44 are received in the respective recesses 60 of the
i ace o G aica i dueBhBr AETRIREL o7 'R BREE KSHlfs B hsaenbl i eo- 44
to each other in the connector housrﬁg 26. The lower frame 53 can include
outwardly extending tabs 61 that fit in conplenentary recesses 63 of the
connector housing 26 so as to secure the | eadfrane assenblies 44 in the
connect or housi ng 26. [ 0033] The electrical contacts 46 of each
Ieadfrane assenbly 44 are spaced apart along a colunn drrectron 67 t hat

. . o o ”~ ~ ——



WD 2011/ 090657PCT/ US2010/ 061477 [0034] In accordance with the
illustrated enbodi nent, the electrical contacts 46 of each |eadfrane
assenbl y Wo 20am9065¢| ude at | east one signal contact 47 eathiSasiomcpbural ity
of signal contacts 47, and at |east one ground contact 49 such as a
plurality of ground contacts .49 that can b rranged as .desired alo he
col umm di red®4Hh. Ipice a&ﬂ@éhwqﬁlﬁtrﬁtﬁ%einﬁpﬁgﬁa?f&dm CRYASS Ta8f st
pal rs Q&m%hﬁ@§$yﬁﬁﬂ§@@E§1ﬂ%hﬁb@ﬂﬁa&%ﬁeQ%hMQBanﬁﬁﬁﬁkH@sﬁ?ﬁugﬁ§b@§,nd
differential signal” pairs. Aternatively, the signal contacts 47 can be

si ngl ecentdetd 47 Tanal af teastnehcquonralotostad 04 such e agle plotyed gedind centiacta 48itlpt abn

t 47 d be .di d bet. i t si ts 47. F
ot and8 nd G SRR BE S B PSSR Setots SHeEEn *pai re. o
si gnal -aatmedns, MfacesUalts 85siBRl\WeREAcR 4l akaBlthdédiah @itbéttin @h@eahe pai rs.

Accordingly, a given ground contact 49 can be di sposed between a first pair
of ad] alefeerentiil gigapl naoat Adtemanyelsntic aiggelconticpai/rcanbe amighkeanded sThnground

cont act : I | 0 legtrical,. ) be

o r angagniis 40 s be ROl iyl dohutl 4B B L BB BERRLa0REM "G
and canigdef ¢ontacantogen idstalcd, thelgbubliadnthdie4eachd dispdscd bervacth adjdéene pairde
assi gned ground contacts or signal contacts as desired. In accordance with
one entbaiRhilfontacké Tesushiap beayccr aniaert difipseriighsigral paiss gfeeprdinglyar Sb6At act s
and gr Mdccgﬁfa%épsca%ooteﬁcﬁsptogﬁcp@ef&vg& @ﬁfs?gﬁﬁgf’] ?]c%hgﬁ al %bl&Q&L 29 513(}"5“1

(S-S-G” pattern alon e colum direction e respective | eadiranme
assenblsc@mdpdir of héjaconsigadl qpatacsrdT. of a gi ven | eadf rane assenbly 44 can be

of fset with e to the contact pattern of an adj acent | eadfranme
assenbl y 410G ?ﬁ@tpiwaﬁt,y q%ﬁﬂécrr@ahfw %_g%a@rm%r@gﬁ IR CPRFR ™ fir st
pl ur al iyfidhiQfhel K@ A QMR AES RSBy NN LS REn&ak SRGAHLITNuE tBatEhSeISeHcal
pattern along the colum direction fromone of the first pair of opposed
si des 36ntads#heambhessigntd ghwimgabntagh copgod ednivitdes d@ered ahtacoskoondith
pluralit

DLt o e S R R R B R 40 Fpb e b iPb e B R B R el S S o

opposedo gk #egef@ alrépdatifg Sicharsi@fal LhRainBASIS-Gf pARPO8RHg BRI ditSctioRn tHer St
plurality of |eadframe assenblies 44. The first and second pluralities of

| eadf r dpfpcetbsdpdsifiamy assamidies 4t dhagentagppttetinrod agadnd pastigmcissenaly dit cat i on.
It shoyl ! | ated t t I i 0 t f eagh. . f.rame
assenbE@qﬁggegﬁwﬁgﬁ%$gpﬁﬁgga%ﬂlgﬁ?%ﬁggbgg%g%g%3§§%%g§$%%§??ﬁeﬁgvégggftm
c:a_nt acghqolaﬁd}}@miggémﬁmsamamg irhc_ﬂ@cda; 4 ﬂlrmplaﬁesife%gg llgja‘,afgiﬂe_ @s@ﬂnbl@esoﬁf_itsieﬁn@ﬁ
aligned with each other as desired. [ ring operatiaon, the

el ect r iTeRSPLEHAMEErIP0 PotigAglopg thy eolvgndirgeitadrems ope Oﬁ%f’égﬁtﬂﬁlréﬁ@ﬁp‘b?@ﬁer
such t I i ur B tor 22

such  Wies S8 FRLH o eshlagSandQagfct 06 blbSbolmlAlcRmIRRt ol 22,

t hgr g Zya_sq@hﬂulcbmm@ _tHaeldﬁhEm nepmlng@ﬁt&é}{-%-smttﬁfn d:l&;]l% thk eohmmfiafecu?m ﬁe?tthe 3 24
an In elecrLri cO ni cati on ea orner.. en e 11 n
second S¥PECET Pﬁf&rﬁ%@mﬁg 8PROSSS Sidfity 1 f Bl %aa¥8¥\§w%ﬁ élﬁ?%% e

subst r afr@.p1 UG AScadfiBkREReUHCS 441 ThOBAY thd {d6nd @%{aﬁ%s Yelcamuhd ng ends 52
of the electrical contacts 46 electrically WO 2011/090657PCT/ US2010/ 061477
connectasseobdice car becateratiaglysinahgedaong thstrow dirseticat dt swubsbe apppdcased thiae

| ectrical tacts 46.0of h electrical tor 22 .and 24 in el ectrical
communtiaripSRcebhiehds PEefaPFutE ity 87 3RG 56 B SGeAR o Bitleey ol et ng
the sulis§ifcllt @5d fhd cRBRAI ddhlct FATTIRNG ffdcont [WidfAnRABEBIRE Y4 can be ofiQ0B7]

Referring now to Figs. 1-6, each of the electrical contacts 46 can define
r espectafigeed itk eachpdhas as dedredpposed broadsi des 54 and first and second

edges 56 co e t t he, hr side i than
That o t e IR0t qd B E ERR b e E R BB B A SR o Bbup R b ibuc
subst ané eadhl othdraeattathguihamaging $iscisaet 40T tHerfirstcttdaih cénnatfoh 22 heatdslWitisthe at ed
enbodi nent, .the broadsjdes 54 extend laterally, or along_a direction

subst amatae|ijcHasal] & the scopdelegirigrrroansaditito Rcerpy PlafiRE the gleckirgeeontistsof
adj ace Qg éﬁ Itl?ecélédu]q@ah c&&{&éﬁ;% 54 401 £PR J Q%G8 @&ﬂﬁahiggﬁowﬁﬂ gaéhh@ch&? SRECH HHEE

col um The electric contacts 46 can eac ine a first central axis
57 t hatfirexahé nekondletmagichheonnodtorsr? 2cind @dtaromoumied sudos tradetlyalgl sybgieata Ishe astao

t he opposed broadsi des 54 at.a |ocation sybstantially m dway between the
oS RIS B8 a he araCe CRRaE GRS 51 e Seget i eSS e SRlg "t he
row direction 69, or substantially p&rallel to the opposed edges 56 at a

| ocati on substantially m dway between the opposed edges 56. [ 0038]
Accordi ngly, when the adjacent signal contacts 47 define respective
differential pairs, the adjacent signal contacts 47 can be referred to as
edge- coupl ed signal contacts. In accordance with the illustrated

- o . . A~ o L T o o v N



[0039] Wth continuing reference to Figs. 2-6, at |least one up to all of
the | eadframe assenblies 46 further includes at |east one rib such as a

pl ural it ywof2011/d986562 t hat extend between, and are il | usPcatisdoia®eonnect ed
between, the first and second franes 38 and 40. The ribs 62 can be

| ongi tudi nal |y el gngate al ong.a substantial entiyety of the electrical
cont actcgNugst toaﬁ‘r%%PtlilwgfbfaﬁSiOémGaﬁr% st aQal @ a@ztfl%?leftﬁléalépg@msi“éaaf ¢gdht act s

46, Dbetyreal dfintithsh2 AR ARCIAG T BiRmuRLaARWRR thd REpdciod ansRaddh@ERM O
t he contact bodies 55. Thus, the ribs 62 extend substantially WD

2011/ 09065 tRPEThUBR0DE/IIBbFTatpraimall dcsticahbothmuaspeat with cadheotkérect ri cal
contacts 46 g e | ongitudinal direction def.ined between mat i ng
ends £0° and PHE ndtaliring Aeds Ti: 1 eirhan g e Emass 40 il A4iBie et end <o
t he matepctBRATsHdABEbIINHpHRYHrbdMideH 85 aRPfirst BtBsccbMEedded 56 B8niardext end
along a portion or a majority of the length of the electrical contacts 46.

Fur t hebgiresn thaleropdsiddes @ongaricrsth drad isdassshamithppefi the bioadsidesys6, puchdbartance
ith t i}l ust i . th i | d.. i d. t th
e SO S AL SR Bl 0N SRS SPBLSEL LS PR e

i nst angkustrafedtditbodirggit [ the Bloaddadsart &t laeeallly| Ghdlomngliectionsalsstmtialli
accordance with the illustrated enbodinent, the ribs 62 are connected

bet weematahgl ojthgeolumy dirsetimicd # r Hivssths edgasd 0 agigcent ielpsiricat eamtactsd ganfaces 2
| i t ib
can a %S@P(?thér"a%ﬁrfﬁ @é%ﬁggcéﬁétcﬁg%ﬁ id‘.%ﬁ%@é@;ﬁﬁ %g@t@&s 28 aarfﬁ&ﬂ d%ﬁﬁé aFlhg ribs

62 exten romo anes t owar e other frame but
t er m nat@rdtaxa J7ab@tektends gasg thefoohmir dieccvipposadbdtaaiay patalis] tottheoprobsd 62

can extend al o a part or_the. entire rtion of respective opes qf the
pl ur al itbfgﬂ e%g‘gattarHoe%tfonc@a&h%tsr&tailywdmgg_et@ssﬁ%ﬂﬁ EbwHordEer pLrsd 51 and
3. second ckRPAGkisAD thfiaklen@98108E tHNBW diRetiSP6 S 3R seustamdIAhAag:185 teast

one of the opposed broadsides 54 of at |east a select electrical contact 46
of t he opbencdlcilgss Mfat ellewtivh selpstantintl pmotidwagcbagwedrothalobpaskd cégesour al i ty of

el ectrical cts 46,. For gex I each of the ect.rical contacts 46 may
Thol ude-a  AREASTr iAscRsting By wior e afnesiE g Atonh S s e e bR f B4
second phirb) the2fdjfdent HEnDcHRRONE B bé REcrRiINO 96 ddR-eagidddesaftontadid Iadj acent

ones 46A, 46B of the gllural I;yé of electrical contacts 46 may define an edge

coupl edcdirdgnse avithi the il8isgptad cpapdiment, the clectfic £eftagtn 4o laeg orianécdrsotns tghe
[ h i . i , ] I
oct Ul ot OB 5! ORI YESEREE! 160 FtveRlosthEt bEEI Y BELPBL

al ong tchetrivabesdgiotieso Aeenhdirdigbotive bieadaided £A61 clestdcdl icbntbds U6 oflthepdiechnt
bet ween the sel ect electrical contact 46 and an adjacent electrical contact

46 al ongpdimcrsymhly ¢ thapare afigacd 1lpag B ray ¢ligriigbee dl hedjleddr copess 6ppbsed
br oads 'tﬁ’eeéargéerggg Ifoggegﬁ{ﬁ%a{g&‘ra{ﬂ{? ASUMARL 34 ﬁ@ﬁn@&gﬁsﬁé ﬁf&gdﬁhét)ﬂzgthfaf‘ﬁces the

respective broa ernore, in accordance Wt ustrat ed
enbodi mesptotivictbeoadshis S8 et dipicd vlectricalmontuetsbioarddisd atiaccbtllcadfrdneasstrabliesi cal

cont act 6 toward, an adjacent. el ectrical contact 46 al on he.row 6 .
di r ect 30 gy Spposed Bibatubs ST the Bedrcancaaie g tawrgm“?d&i}mw@ﬂ%e&em&g
desi r edespattal tiRSodiditrosNRRET R c ARYMPIRYAGRee GAYLRE bRhddiddsSAYralign@S
desired. For instance, as illustrated in Fig. 6, the ribs 62 can be

subst artdctiidal/cangast el asljaciemt IsdHipendesvimiglids 9 g yltesiatiesly6® shdad bext end
subst anti al | rall el o the respective adj acent  br.oadsi de_54_.and

S Ubet anbparitraBRi e el Pt 4T RRTRL e HER B s SRERIRS ST 0Es o des
70 't hatsigat @mehciUrsdfantival diffeRatiall dad fabdedch @ tHee SREE thay Bic@dBesnt 3fnand
substanti al ly perpendi cular to the respective broadside 54. Alternatively,

r ef er r icABtagts 4iEicgn algernathyely bawgkarredite as bpadedarceupledhenal bentagis.i al | y

per pendi cul ‘:1160§9? t\{}ﬁh rcgrﬁﬂl%%gl Pé?er&{ye%; %{gs P—%?ﬁq&{s{jgneﬁfp 1%%&11 of the leadframe
assemblies 46 further includes at least one rib such as a plurality of ribs 62 that extend between,
and are illustrated as connected between, the first and second frames 38 and 40. The ribs 62 can
be longitudinally elongate along a substantial entirety of the electrical contacts 46, and in
particular the broadsides 54 of the electrical contacts 46, between the first and second frames 51

and 53, for instance adjacent to the contact bodies 55. Thus, the ribs 62 extend substantially
9



WD 2011/ 090657PCT/ US2010/ 061477 substantially parallel to the respective
edges 56, and the shorter sides 70 can extend substantially perpendicul ar
to the respeaotivovsessedges 56 and substantially parallel te®Crhs2008pactive

broadside 54. Alternatively still, as illustrated in Fig. 9, the ribs 62

can be round and define a curved outer surface 72 that can defjine an arc or
any al Parlisgh vk respeqt dnihe edastiics C%%qt%%(éalt)%@*eﬁ?%tus@aLglﬁecttlﬁaéie’é%@rq Breween

rect angiy Mt el ¥8lafd T LRSI Y t&@@sz,%e@%ugﬁ Eh%rr%_téz\éﬁaﬂx%% Richil §o HLOSS
section as desired, including but not limted to triangular or other

pol ygomadtingreods5¢ et thommunting ewdsride dhus,gbs ribe6l conscteuctiorgsa portionbaa cr oss
sections .and al, crpss ,sections. 043] The ri 62 can, be

over o RO g A KRBT B ey coasts 49- AR EC G T8 C2IGRGTRN ¢ he
first @ﬂ@kt&ﬁﬁgﬂﬂnédrm%c&ﬁdm vAfh thefilldsh8tel eRDo8itnG@MhAhdi SHURLIR! Y

connected to the first and second frames 38 and 40, and/or the plurality of

el ect r iappiecigtsdtthatitle Bles 621¢pa defipe ampswitahlesbapmded gandha endpetuweed: fer mat er i al
4 g for i > ok ) | ©
TR E O MW I N T

mat er i ambadinidne, the fib$ 620@ cveRRd ehwesshdlirsaaad S3ond hiemes PEa@P5Tan be
integral with the first and second frames 51 and 53, or can be discreetly

connect¥ptitsd; e rios O3 camplieradtbshuc oot e thp dramgs ak aebad.sueh thetthe ribs
regar do il i 5igy oAl Pﬁleﬂ‘ﬁa% 519l 5B % SRR O ihe: Alrhd Sl BmiTRbGr4 al than
&8 3 %R G g a

the frane and e ri are made froma materral havin
di el ectledator spestdfibngthe apposed iameaiThus,ahdribeceDeah axtdngd al @guecieart drethe oppédance

of a simlarly constructed. connector. havi ng onl ir dis ed between the
br oads iPAELGH TERECTH RGP o (e pfuraia o pieeaicalcantasty 4 e R BeReats, ai r
has a d},glQeYrLhgsgonstant of approximately 1.0, while liquid crystal

pol ymer has a dielectric constant of approximtely 3.8. [ 0044]
Ref erri ng ad@@49]t dAtHeapt o ofttheribs 63 tare¢dertdrdlong atdeashent afrth@gpmbeéd nes a

space 66 di sposed t ween .adj acent. el ectrjc cont act 6, al ong, t he row
gt b St Rttt S g s I SR A
54 of . el @ﬂil@%ﬁbli@'o@%l&i@@l con@ittsM. FoARxihple, a2 O BRI Bide Eorﬁb&@% t he
row direction, and extendi ng between the opposed edges 56 of the adjacent

el ect r ing ingloae adirs rip@2athig. dphacencad thapnposest biopdsidaidé anga sgepnglirid t,
d the rj f froF 1 ' 4 of th
and 000 S B L R LGRS, SRR B M a5,

i |l ust readcgitabodnodttyviinay Ubfnsgaaige 0ouplod Hifttestibodignatipsiral ong with the ribs
62. For instance, the el ectrical connector 22 includes a first rib 62

first (
that is di sp8ddd Whstasethe ribné2 Betyalistoyeh B retpegtivs brapdsides ot oreas by act
Py ; S-or . ]
Second L EFPRECORAC Al HRRASAH BUAREN, bl BBCHEARAYIRARE Kng
el ect r itlabroedwidcachccdBlimglpnttyc bhleast one dbro@at dieposed betwebh die selcpaelectntalr i bs 62

is disposed jn the ace 66, .Alternatively, the ribs 62 _can extend.al on
onl'y oRENGF 4 _d&aaﬁgaéaﬁﬁfe&&&é\i ERILAGE 46 GOEBHRS Ve IeR TEo bt 4CABPOsTE h
that onlic@i®oft dhpbed SroflisiReS8Rf It dihieri G B6RaiS46,ldhd €l QH’%%% sai d that
the first electrical connector 22 includes at |least one rib 62 that is

di sposedspadj\ademdsides 54 W2t ho B9 06&TPCRN ISR Ol G0 B ustTedesnnlendldnent] bngibsr  out
Lgﬁ?]a C{%g re%ﬁe%ﬁ %Eljt f\llrgrnt%flg gr%%h&&es%ﬁ 0 fthea élecltl(ralga tcor?tgcets 48 tévearglaln aajfacénqeéle%lmec%f rical
contact 46 along the row direction 69.

[0042] The ribs 62 can define any suitable shape as desired, such as the shape of any
polygon, regular or irregular, as desired. For instance, as illustrated in Fig. 6, the ribs 62 can be
substantially rectangular in shape having longer sides 68 that extend substantially parallel to the
respective adjacent broadside 54 and substantially perpendicular to the respective edges 56, and
shorter sides 70 that extend substantially parallel to the respective edges 56 and substantially

perpendicular to the respective broadside 54. Alternatively, referring to Fig. 8, the longer sides

68 can extend substantially perpendicular to the respective adjacent broadside 54 and
10



[ 0045] In accordance with the illustrated enbodinment, the rib 62 disposed
in the space 66 adjacent the first electrical contact 46a and the rib 62
di sposed wo 20hin98qsace 66 adj acent the broadsi de 54 of tReTAScandewiectrica
contact 46b do not touch each other, such that both air and the ribs 62 are

di sposed in t ce 66. Alternatively, aQn erib 62 is djsposed in
the spat®siant YP?I}éﬁ%lzoé%ﬁfeﬂéecewé Sé&néd{*%%hoe%r HEes {heraEx{gng sy g&?
el ectri %?en&@ﬂlra@fbtth@lrégg&tf%%déé@vg6ddnﬁ%ﬁﬁétﬁﬂlall§‘ Laneab 'tNeeJeXpéaﬁvélgl%aéla?&% ly,

t he space 66 can include air along with | east one rib 62 because the
at | eastltcomaiveiytstif2asekitsraded mlFoggP drdl iybseb 2prantbic gouraf andvefibe eadsicdeud al ong

the colu jrectio O herwi se st r oadsi de .54 ong
the cortird B S deara et ruChBeRis A e SRES) FErgs. e rEVEF it

Al 't er naefiN@h YoctdnBelapbr d@B%créRBcEidh, 6RarBAdl NGB cbhBetBPRRSE Sedtibh aesﬁ’i@ﬂ can
extend substantially along the entire length of the broadside 54 al ong t he
col umm i@filvdieg betrnot pdted e trianpylagor other n@évg)nalpé@m%ctmsm rgefdedsrash ai r
space ntacts 46a and 46b. For
|nstan§§&%%'8uéﬁ (méﬁﬁ%gﬁgﬁgéﬁ%ﬁ%’das i ?r gd in Fig. 9, such that the

ribs 62 can o8] cdchigtonesnnde obétﬁldbdem&dm the phdtalify dfb&cﬁd:hla@ﬁﬂtﬁctﬁ&ﬂbﬂg cal
cont act 46 such that the space 66 includes the rib as well as

[ oo47] with the firsd apg pecord famss 3§§n<ﬂ A2 qr|ﬂb°sr1@26%ﬂnh¢éhw¢i@w%nchdttﬁ hestiate
66, sughy ts&%hg ’ﬁ%n{efls‘% R4 u&eanaf M Iita §§y &1 c‘&%a‘? @érﬁ§%%§'6.t *ri]‘ﬁe SPAEE R
relative to the volune of air osedin t e space , the overal |
d|eIechmmmfhmmsﬂ&mmnmmnwhaasmahesﬁﬁmunﬁHGESa&mlkmﬁhHMyMQE¢wmasHMQsﬁhe

i npedance of the fji electric connector. 22 wt ect to a
cgﬁ ventFgHdince Mty e ﬁlﬂstrats @39@1@%&%@% gc gade gﬁogb@lgéamﬁ MaHE! pdce 66.
I't shoyld Jhe s@&ﬂﬁ?ﬁh@s &g ahﬁ‘ 38 frhe rlgb 62 e&l bd SN HidNthe Bt L@ sBARE Erabils | S

greater than air. The volume of the ribs 62 disposed in the space 66 can be
adj ust éd and 58 h@’r@bﬂoe ddjcrestly comedicd|te dterfirst andnstandtirapicstHend pdce dedredsdich

that the diel ons ant of th space 6 ter. .th

Subst alts ey Siseilfs LR SR Tuadi it Feans o R oBg S hetcihe Frames L and

f urt herszapme ek 80 ek hbhdd fr@ﬁ alri@eNAIHA0R g f did1BQriS Pkkean® Srca s Uiinedh, biyd t he at
least one rib 62 or ribs 62 increases relative to the air in the space 66,
the i npecufivelyordudsdhs impadargeafiarsimiarlcemssueted camegler huargenlymardispesedance,
one or [ v 0 ch

ribs 6£g%e%ngl£e ligrrrolgdm&ts%f %He &J%rq Blo%‘fiectmc%l Egnt%%c%s 5 slgorqﬁs[%{i]xﬂ S e{eu(r: e?sl Cdlglgﬁt% ant
of t he cepagr obbpprokigiaedly 110edhdle Niguidheydtatpetiang daoh dichetdd sopktasd @t ri cal
connector 22. One or both of the lateral width and transverse depth of each
of the 2PPIEINGHClYAB-be decreased so as to decrease the overal | dielectric
const ant of S &y Vel ofelr st

el ectrical é@%ﬁ ctor &EQQ %%H%SP§%64£'ES?§5% (ﬁggﬁﬁgﬁgg??%%hgag%ﬂﬁégka first
mat er i disposaddivtweenaidiacenti cd@osad comadtned slpag cheGowatictcaors €2.and impdreculat , such

lastic, f | d , din th
D015/ 0SSP Lo DBy S Drd it of B adiacart pEe BRACOIED dIBHaRTY han
the T teaén aRENBA the kdw Shoul, BRI aRRidEE] Bedud b Ms%dfeﬂge%t%m@he%&ﬁmﬁt

materials can be selected as desired or |nstance the rib 62 disposed
adj acermrtectrel afntadiedor Badphdesd &, fax 1mﬂh@1cs;imc@1 B6Epasknt, bed thedbsBRom a

pl asti c_hayi.n first.di.electric,cons d the rib i Spose adj.acent
Phe® oppeay i B craetsy Hfidks S SLRRd M eriadlesiRuio i PR hasfite:

pl asti gqn Q@dﬂrd@lc@wﬁiﬂhftﬁ@ﬂﬁ@ﬁratgd emB&difdeht, hedd6 inbRided Bih hirfafngdiied @6 tribk C
const ant . 48! Accordingly, a method of tuning the inpedance of the
first &lefor m@n% t @i?ctzzal@annqcmf%d@clwﬁé adfirsiyeb 6 thet nchisigsed adiscsnt

mat er i v r eater
than t ha% br%?,'&251deaﬁs4 & dﬂ- r%??gctplgaﬁ cohtgcth asgl]d;b,l éreg&éﬂ‘l‘tgbf h%ﬂs dl ogé)d’asaga?c%%tgé

i npedanesadeide SH@f hist@hdeleeaical caltact a6inaat mrdl@asabem] dvent the ﬁms&dtrhyl

provi di ng reduced volunes of the fjrst material .in the space, and can be
decr eaSBHRBAAORHORS UF Ay idHeFtoRs @&h\i%fft&r@g fribg 9d 1§ ihﬁgqseﬁirﬁ% BEISBICEION t he

space. Aﬁ%ﬁ—nduh fyaﬂl%% s ctalﬁ'?xt% &’%1% yo‘h@%hl?er &r‘@oQJd BrB&1s1de054 @?tﬂe
i ncrease el npe ance 0 ctor decreases. t he

Cr 0ss- skctricahaintatedd, elich thet onljoene 1sb déa:srchspmdd it the sparp édai{touan cbmust‘tieesald

el ectrical n ctor i ncreas | t sho | d be ci.ated that.a desired

i edarits TRl et R E i R dn st o0k cB G ngR e el Ao hetveon € he
adj acent rows 31, and thus without ildcreasing the stack hei ght of the first
el ectrical connector 22 with respect to conventional electrical connectors.
It has been found that when the space 66 is fully occupied by rib material,
t he i npedance of the first electrical connector is approximately 76 ohns.
As descri bed above, when the space 66 is fully occupied by air, the

A~



[ 0050] In accordance with the illustrated enbodinment, a rib 62 extends

al ong the broadside 54 of each signal contact 47 of the plurality of

el ectri cavocont®edss 46, thereby allow ng for flexibilitycCiraseee/opagiti oni ng
of each leadframe assenbly 44 as a transversely inner or outer |eadfrane
assenbly., As a result, the |eadfrane a sembl i s 44 can b bs ant IIy

i denti @érer@s 5 OF SR LU SRRPeE OIS St gt Lgsignedy gl obdecas

outer QpnipRgg | eadfrane assenblies, 13 WO 2011/090657PCT/ U82010/ 061477
but can rather be positioned anywhere in the connector housing 26 al ong
the. The ri §80452 daraccfa;rdemeWiMheﬂwsaatedlgmaodihea‘stthaxmle6bdisp«zﬂeﬂ imfhetshece
oppose broad e ch he Iur ity of electric contact 46 so
P o e PESRE FieT HeCis oMo ada s BR 2 theSisr Sa TG S e “BHE Chgna
cont actpsoddgidardloe s LRforddt@cdddadd 86mafi466idemadl toabll VNG, GRARE bSthi dir MMai ch
the plurali tgz of electrical contacts 46 are ultimately arranged

[ 0051] thRetfils 63 arg dsposadan meg@acee6(anﬂltenat®vely,tlf yHpaneribé2apgiseescdiedct hat at
| east r t Q I to the
br oa ds‘% ace @:’12 n%f%#%e b(r% ec’éqlé 1%rlec\1/ %§d§ ?touglil HaNg age e?é‘i%tll a?@c%t%& Pot \{ﬁe

I‘I cal con oca

subst ambwaihﬂeyncﬁle rl‘kl@d’rﬁdlv@[y dr%dﬁﬁﬁ@lmﬂ tigedpatabo eatl 13015&6 hinatoni SVlﬂDﬂhahﬁlféast
subst anti al Iq}é m dway between the opposed edges 56. Alternative

|
i |1 ust P8¢ 88 G2bepyge th;e atdgqst gpe ek exterls arqug @Ry #poRtign Af rhedaroreds@%rﬁ“tﬁlprez can
be | at e, d@édlﬁ(mﬂ fd r@&}dnwdtﬂeﬁxﬁ&p&&& 4Re lgrlaﬁds%ﬁec g l&g&g%l% 1’?}{%' c%hﬁﬂn di?‘&:%ohhus

di spose a locatio oser to one o the respective
el ectrrthmllthempmnvsaéﬁcasﬂnam ®he opposed edge 56 [0052] It should be

further appr, that h dfrarre a senbl i 44 have been descri bed
and ill ust ré&g E&’&%W&LY ﬁ@ P Yieeibe ‘E?&rt%ﬁi‘tthe BHEPSF‘EBBéB’é‘g&% ext end
al ong %Qf%n@@%%‘tﬁﬁf al% S an@ike Féﬁ?te%@th"e Bhadsi dl&?é fht ¥oRmnediRetibh, aall

contacts 36 that define edge coupfed differential signal pairs retai ned by
any suithabsdZatandrershapodeioyns todsfincunt stk paeabiftwaeretha $is¢ rmbil yeadpad skecttwsl r ed.

Loor ) sonidihs B, FFITEE uf ARV REET pbdpd PR L e ue PR

assenblig$2 ¢6n ahd caELOMEr dritBhbroaddies4 eRHE hajaBend SReiMRhI ®%taéB46 such that the
Alternatively, the right angle electrical connector 74 may include

i dent i epacertiogheludgsgherib eauretapdirassenbl i es 76 or 78, which can be provided
as IMAs as [6’(? r IIP ﬁqec%%glz%d that as the ribs 62 define a volume in the space 66, such that as

the volume of the ribs 62 increases in the space 66 relative to the volume of air disposed in the
space 66, the overall dielectric constant in the space 66 increases, thereby decreasing the
impedance of the first electrical connector 22 with respect to a conventional electrical connector
having only air disposed in the space 66. It should be appreciated that the diclectric constant of
the space 66 is greater than air. The volume of the ribs 62 disposed in the space 66 can be
adjusted to thereby adjust the dielectric constant of the space 66, such that the diclectric constant
of the space 66 is greater than a substantially identical space 66 that is filled only with air. It is
further appreciated that as the volume of the space 66 occupied by the at least one rib 62 or ribs
62 increases relative to the air in the space 66, the impedance of the first electrical connector 22
decreases. For instance, one or both of the lateral width and the transverse depth of each of the
ribs 62 can be increased so as to increase the overall dielectric constant of the space 66, thereby
reducing the impedance of the first electrical connector 22. One or both of the lateral width and
transverse depth of each of the ribs 62 can be decreased so as to decrease the overall dielectric
constant of the space 66, thereby increasing the impedance of the first electrical connector 22.
Thus, the electrical connector 22 includes a first material, such as air, disposed in the space 66

and a second material, such as plastic, for instance liquid crystal polymer, disposed in the space
12



[ 0054] The right angle electrical connector 74 is shown as right angle
receptacl e connector, but right angle electrical connector 74 may al so be a
ri ght angwe 2bmadess7connector. The first and second ri ghecansk@oloernd! r ane
assenblies 76, 78 carry a plurallty of electrical contacts 46a. At | east

f th | [it f el t t act 6 fj t
8P§ags. l&éﬁsﬁ%ﬁ{ege%@z@%atagtr%%ﬁéﬁ t@%ﬂ LI lratgﬁﬁgﬁl% ?&9%3 e@f@l@ﬁ%@@l@?ﬁ@%@%‘é@de
54a, angdqtuen@nPesed eH9R%RERIANHPRR. Fb%s@ﬁ@e a{mﬁ@zdlfsmedta&hﬁcaﬁeﬁ@m des

54a and 54b as descri bed above. The right angle electrical connector 74
al so def ihedgoalsrres Sgn thetspadeateca 00 nad feonme phitsiinlgaviimg eﬁfsmdelezm): ¢dmatani, s

orlented ubst iall e ndlcula to,t n

Poosn] Sd PERE BT sResehaBR LR TR RSt (R b Shac S G SEmaTe foms ang
second dififghit Mk%a%ﬁ%gfdﬁﬁéf@ntacﬁél@éfﬁb YorlsBanlt $hah NRWArst Biclic@f cbastamd 14. The
first right angle | eadframe assenbly 76, the second rlght angl e | eadfrane

assenbly 78,0 ]bo%qworﬁa@glymma@edef aeing thelmpedapemiefche fiest @lec@mélcqqnn@caml y

non-co . re l .
2011/ osoaarBEy CLDToncTRa st Rl Il Qo o fie! AR LOT bl iflcctit
assenblcbegant §reald? theythieo Mmdeorddraarcedlegqichias alr] dispossdi inathb ygacploastihe P or

el ectrically non-caonductive magnetic absorbing material M [ 0056] Two

adj acentPidgraprf e dirdclestripl eamregor &F cante ippignwrbyyproyidipaeducr¢ dplueshPhct s
46A ma i f

G 1t or i AR AELERL Al o3h BOBrBRLE by BHATNAS iR SAORIGANR Al st

t he edgmn@mﬂmi&dsﬂmkfé%enmumbe$sgnako$anmnnmhdeabﬂﬂmcﬂﬂ6Besdm&pﬁsbdmbetmeen

a pair .of adjacent ferenti al pairs. The si s. 80 and 82
def i ne IMBSHET P&g‘ ﬁ&ﬂrﬁé{ ergscte: eéf S%pﬁ%*st B “ifetr Fﬁ‘i“ﬂ H&%" d the
si gnal d%&@&s%ﬁtth@%nb&iaﬁé%’éﬂtﬁé‘EieXtr&Ql%ohﬁéct&ﬂﬁ&e&é&@ sl b@%ﬁr%&%teﬁ@hﬁ'aong

their respective |engths between the respective mating ends and nounting
ends 8Hesifddanipedaiice davel @es@:@rﬂghgevad%wuhwtumbm the dlstanselbttiwaen éwtadmgltal ong

at least a ortlon of, the | en (for insta cent or re of the
Cotal - Teng? b B¢ BaR b Tty Menimpeiitl Shi frinedtcuin gefpegr 21

physi C&ésigyct&l? Qbhhtishd @@btrf‘e@ﬂéo%ﬁéct&%. 166 O66H f@hY that RheRtie sgﬁr&ofsb WEy

wi t hout bei ng bound by theory, it is believed that the rib 84 causes

el ectr |0@@upl@P lprab snatasial,rthe whpodancs o] Itlaﬁ/\ﬁlsst @lmtﬁg@womh@tqshg/gpm%nylt@hm ter

si gnal t Gt )0 n n
the of FOEC 05 BBl BRR RED MG DEG VR FRIES b 3 ebFhERhe OEOE TR

t he nateldaglcﬁhebrﬁactaﬂﬁz Ish@pﬂﬁﬁﬁ@t@l@' 1rmum(] signe nBly %ustﬁigdhadcpluﬁieldf@d‘ Qllcast
inter-pair_skew The rj y. constructed froma dielectric _plastic such

as a | 887§ crdsoggd lﬂdh%/f'@ﬁe 6@|ta%tmﬁ>e@ame>pfﬁ%%ﬁ%ﬁla%w \FENPRERIEE CabR%r bi ng
mat er | ri.al I nt,

The 11 ainss YouRlon SRt Al (TR R applo i REEOIAARER, th hikoPBmeEWRAEET! ¢ )
may al smbbdincmnshe unpeeldnderqfnheaﬁrseélecthcalcmhhqptatrmohantbe\appmmmely(ss@hﬁmr bi ng

contacts by PR SHGes o G heha s pfity b G icdSonastor g2 Byl feydltome 1 1

84 may ,Renidigé 44 %nasiﬂﬁdb&c&%e biRctall SRSt R9e) lﬁapﬁsks(fszi@f Stifst @6€amtihe ridh
both of the broadside surfaces 54A, 54B, of the physically shorter signal

cont act628% astcandent wo thed;jlectrmead cenngntats Zﬁohﬂsalahffa@nmcb Beh dfat thw:errmledmb ofy of
el ectrical %ontacts 46a ss t han

S oyt WSRO 2 Beteet 2 MRl SRS G Sty LAY ok RespfRRe b

82 of tahenibies a4jacrtdiPaest sBd rid 6thhattfé§teﬁh dloAkithe/brohdsede8GUlof @ cont act s
46A. Alternatively, simlar to previous Figs. 7-9, ribs 84 may al so be

posi t i GArPECtE eée,cérmal eentecintopsbsb obe ehthsi 1@@&%@&55@@1&6@1“4 oh éledflt iBhe signal
S e L e T S S 0T L

first w dth[8U50] hah atcoriass withahe ilRGutatkd E@dbodimegt, @atbed2 éxharais akognike wi dt h W2

of a broadside surface 54A, 54B of one of the plurality of electrical
cont actEoalgide 54 of each signal contact 47 of the plurality of electrical contacts 46, thereby allowing

for flexibility in the positioning of cach leadframe assembly 44 as a transversely inner or outer
leadframe assembly. As a result, the leadframe assemblies 44 can be substantially identically

constructed, and thus configured so as to not be dedicated outer or inner leadframe assemblies,
13



[ 0058] Adding the rib or ribs 84 to one broadside surface or both broadside
surface 54a and 54b of just one of the electrical contacts 46A in a right
angl e di fwenentdiseds7si gnal pair can conpensate for inter Ppaius2aisos7By

adj usting the amount of plastic, other dielectric material, or electrically

isolated electrically, conductjve, neti c absor.Dbi terial used for the
rib 84%1150%%112@&61?%}&65@3 PR L5 mn@%m%ﬁ?r%a}%% 3 el_g?ﬁg - skieuER Betheen

unwant egi-f-kRLE Biohg lat 1.ARRABBE Both @3 %é’cfpg%éd%r@&&idi@%h b an'ﬁ‘%ﬁ‘ehecﬁlﬁfaﬁ?} 4fon.
Ri bs 84 can also be added to virtually any electrical contact of a select

el ect r ickairicabenmgast 46 s¢ hato dnsurgtthest ribis $@ valilostead bloak Ithye hrdedsides af theoigml
pre-existing or designed right.angle glectrical connector to jnprove skew
B £ houc OB FSReRf SR ot e sl S ey et e BelBREe pr i nt
hei ght c|trfl@Pédhtac® 4Gardiutiiately skfge&el ect el ectrical connector with respect
to the preexisting right anglé electrical connector. [ 0059]

Accor di ngl y,[085lietRederring ngwde iFéesd 6 ead 8HANY eheid b epnrediatad thahat laest ene sbi ¢ of
a kno e) .10l ~pr. i Si.i sign r.,nade ical connector
5 4 ne P idndp AR RiRieoRef b K SbRg L ABE pRlaaTRESH & BF LG &R onE e o

I npedartetrival sdoewti6 dthdoknonubltatiatly caltekdnneld @condcanttahadt SThangi ng a
mating interface 100 of the known el ectrical connector, a nmpunting.K .

i nt er f de@terlopbypntially midyink betwest thecapposssirdeet ot Alernpibichy, ayHiusypigp ipFig.
nmodi f yi-ng, .i . i f i i r

el o e FRESRERID S RUITO6 P Erib R REAM gl B seoang o,
to at Iceasdl avised7hambttias dispssad b beatsarcdloss td dre dfrtbackijed 86 stitcaceectoh

illustrated |j Faicc?. or the broa sigg surfaces 54a and 54b of at | east one
el ect r iCESIIRLAUS Hshan, theOPPRdQdgE PP cal contact 46 illustrated in Fig. 3

or the el ectpongl 1EHNALEe HBRer %ﬂ#gét"cliht&?ﬂﬂatbtﬁe Ragithde ds@mbicSIORA)e oMt act ,

carried by a select electrical t is substantially otherw se identical
wi t h relspmibed tod dlukinageshiredcsctdenalvitic omhernbatimestiaid ths ribk ean exterad alongthect or s

22 and.24 illustrated in Fi 1l or.th | ectrical ectar 74. Addjtional
steps. PR T4 T8 htiertip B PUTEY OF RECTEH ShrgisciiaBeideans FREsonnsl oo
that t kiefferbdi dignBdatoestained beuheadtabRYMEhadlcll @a8drueRe |Qdfiite QRpased4
edges 56A, 56B of the broadside surface 54, 54A, 54B of the respective

el ectriagdpsiegdnt act 46, 46A. [0060] Wth reference to Fig. 3, a
second neth fabri cat I | ectrical ~co r. having a
nodi fi ed el igqérﬁﬁ)céﬁ gghtaa?g%egercﬁlg%aﬁg&\lml{ggﬁ%?géggszlgt% ntlg%éé]?gt E@?ﬁ?ﬁ(@lg‘ dent i cal | y
const r uehedtPrra-cex imludeglteadhg figatightomgacitadiramyassablide otdng sedoddSight
adding a dielectric rib 62 to at |east one broadside surface 54 of one

el ect r B &l I@dhEaCassE s ¥ he Aemetycliehs HANHREE deqtrdl SpnncsiRdE Ml such
that t gﬁc&ﬁ(gels iﬁ&ﬁ%c{e{ﬁgg@%h@% GBS a.%é’émtﬁféﬁ' 6GE 98, iAsh Qarfjﬁé;grrg(fﬁ@& Lafmt ARggance

of 851 e-pre-existing electrical connect has a
di f f er eletdrbkd bbgpedance of 10010 Chns. Thus, the sel ect nezzanine el ectrical

connector h differential inpedance |ess than that of the pre-existing
el ectri cal 3@???4épt Fighf prgth e Py ONYRGY T PHE® T ERgS 1 Dgle { pe
met hod cBRYecdr St irfRht Mg%% tiB@risd! gnﬁct&%'rﬂ@ 3188004 BhRCHG bl Bfindcorat

| east one of or both br oadsi de surfaces 54a and 54b of one el ectri cal

cont actTh¢@ast and stroad rightaghalcadipamastsgmblicss/ s R eatry riphhelitegblectdicalf er ent i al
o R IBTS) B e SR ST P B 5 Pl S
connectsah, a sc¥6 P8ddQROGH IdppdsitdIBRO 08B bAd Broadside 54a, and two opposed edges 56a
and 56b that are shorter than the broadsides 54a and 54b as described above. The right angle
electrical connector 74 also defines a mating interface 100 and a mounting interface 200 that is
oriented substantially perpendicular to the mating interface 100.
[0055] A first right angle leadframe assembly 76 is shown in Fig. 12 and a second right
angle leadframe assembly 78 is shown in Figs 13 and 14. The first right angle leadframe
assembly 76, the second right angle leadframe assembly 78, or both may include electrically

conductive or electrically non-conductive magnetic absorbing material M. The remainder of the
14



[ 0061] Accordingly, a first or select electrical connector 74 (Fig. 11) can
be identical with respect to a second pre-existing electrical connector 74a
(Fig. 15)wowntimovdse exception that the first or sel ect eCEaiseéloabisconnect or
74 includes a first skew, and the second pre-existing electrlcal connect or
74b inc)Judes a second skew that is e an the fir M/ For.
mstanéJ’éStoéé%%?Haélg hendls Fadiighe wepm @ese%;?gmary C RS 6 Cfma Mhisstlgiee »

rib 84 gt P%%Fe@{#ca%nl)@eéﬂdufch@éaﬁag@ertﬁ%gor@ g@lgat@nm\@adm de surface 54b of
at Ieast one electrical contact 46a, for Instance the shorter signal

contact 82 ¢005£6]dﬂfWQaacbmennamglpwcontactts§Dgn@82 obthicptursgli§®f gledtrBal cantests i r st

K | Bat h of the el t. 74 and

e A AR I R AR R s, A sy Rt SRRl PARE LR Tog

and i defdineabon@e! @yt difhoSE adiskdent foahd deg%tcoQ};)leé QlfeGtntRl Sighdlipas! afdompect or

74 has a rib 84 extending along at | east 50% of the |l ength of at |east one
¢

of t he can bedispesgH bétmea@tpglr of edigpent diffaentip gg@@,llpatrédThmgnetl went@@té dA@nd

| ect d
T o ODIGESBY 5, 0, ALK 8 A S0 A 555501
connectp@ysidaly shorter thhrOE2]gnkt cdilltuw Rol alohy $hdil€re§fikpf1€£leﬁgt(hsi béth&bn &e%ﬁﬁ&@@vd 0

provide a plurality of electrical connectors having different electrical
char actietingepdsss md mawdingrads SepEhetcadizype asemhly D qania¢ludg web S dhat

connetQhendSHE: ASELRE pBh BRI LEAn SRIRG A ity pbhiah dGhNAIAR Bl [t

housi n suc usin t supports rst ura
el ectr |beaz¢eenmlm et audcd’ aml mbmmglenaBS):Maphﬁle@ﬁg shmdtmrsgnal ¢dméact B2.st
el ectrical

nect.ar 74a._defines a first in |nterfa 0 d.
opposed“PPﬁdéligq-‘r‘rdﬁﬁlP? AYLPdiment 3etoshrin qﬁé} %war {Sﬁ’é e?@éﬁ%}a %ﬂ?%é step
of fabrheal uaetrﬁalss@g;ﬁmo%@atrﬁb&%lomrﬂ%ﬁ {Pthe pﬁyﬁbalg;sshbn@r s‘%‘ér?a‘%diﬂt&cq'z%o as

connector 74, including a second housing 26a that supports a second
pl ur al iopyossfl t@ihecigniabeintast R2.dbersbylBmreasie tled effachee bogthrd thd plotsroaldykhorter

connector 73 defipnes a second. nati interface 100 that i .e |..ta the
T sl oot b BendoR B ity B3 shlu SBES i RwiEient Sor e taitBne 5
that i snte@ipat sketv. tTie it SAShlaP'QUﬁHtﬂu@&d'HHr@EUMtr?@ﬂasﬁE%cﬁ@é?@HQul@'cﬁﬁ;tdl| cal
connector 74 includes a dielectric rib 84 that extends aloqﬁ at |l'east one

or bot Wobmmerhdediriepdlgiogecondudtive arpenazbspdipanatgrialaer othersuitelile mugesiabf It he
second a@tls E{?ﬁlce tv&it Oofneee?ﬁ)%h{ #:n% c}hg 88 ISQ%IQ aﬁ%?ectr?cuﬁ?o%s{agﬁ érprlltgle th%l? ?h%'? f alr

electrlca connec skew

t hat i SThdirftf &r@ny alkh e codveubtcd frbnﬁdtreelbdfttleﬂly @adn@BEagnetic absoﬂﬁl@giﬁl]ateiﬁbB
enbodi nents descrjbed in connection with the illustrated enbodi nents have

been pridentledrigdllvdasulyed frometheraignghor gaung srtastemsulpiveamestsd’ i s
therefore ”%omt andad: b Fide o t | Fieeh 5y B?ﬁoﬁhﬁ&{dheﬁg rﬁ@%ﬂl‘egﬁ%é

Furt hernore struct ure“and eatures of “eac odi nents descri bed
above mamdmaeam@MméﬂﬁLormhhoﬁﬂhﬁnomﬁhﬁduﬂhnﬁ§4ée§¢8uﬁéﬂepbn&mﬂysMnkmss

ot herw se ndlca d. . Accordingly, those skill alize
Chat t RGBT BT Eefie e Hsnahioneaaband 12 aighs prediy sheedrd

al t er nabjMérs ab4. amg@ﬁ’s Rl $ndyekid 8 v iddnt Wi i RelcSthid & w’i‘dﬁﬁ WeepeLRfadlibe
invention, for instance as set forth by the appended clains. WD

2011/ ogale“acﬁf@w WSHBL of o8 Iphyicmhathoitsr @leaiZnafdthe twlo adjadephaias SfeSaetibabl v

ol st ey gtpieer el SRR BN GR ARy S BRPLd R el Y e ng

0ppos e e Pogiaesd dRlj siehi B8RS opPehed PRAASIESIGE S5 ONRRGIEEE HStNREeMatth80 apposed
broadsi des along a length that is |less than a width of the broadside

sur f ac &3 cayiedrteian qlfr?érl@b s@@@awé dd€igot Da Reapndless obilp apaner o réwst&d; thgirib or
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W2 of a broadside surface 54A, 54B of one of the plurality of electrical contacts 46A.

[0058] Adding the rib or ribs 84 to one broadside surface or both broadside surface 54a
and 54b of just one of the electrical contacts 46A in a right angle differential signal pair can
compensate for inter-pair skew. By adjusting the amount of plastic, other dielectric material, or

electrically isolated electrically conductive magnetic absorbing material used for the rib 84, a
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a rib extending along at | east one of the broadside surfaces of one of the
plurality of electrical contacts, the rib having a dielectric constant
great er twearronimv6s72. The | eadfranme assenbly as recitedPCh/usb@omsly7 wher ei n
each of the electrical contacts conprises a rib that extends along at | east
one of t pased bropadsi de surf The | eadf rame, assemal y as

recit e@aﬂﬁ%f i sruc Relvarmupwented %?%%&ampeg%t% A%Pst%%lﬁ&na ﬁ@m&?&p%%d
edges QhrthRnOMELO%4 &Jﬁealﬁ %reﬁidle& Yo %tu@l'l}?&rkf él&%caﬁ QBT 2 selhct clbigridfadf ranme
assenbly as recited in claim1l, wherein tw adjacent ones of the plurality
of eI econicHlr tlmiomabtrsvmbea‘wbstentaaﬂyedlgmcclduphg@raal@mtmgentdleagn@i wmgldlanglai r. 5.
The | ea | y. as I ted ixm 4, erein the rib extend | ong
2 ohys RS SHERET gmRre: e S AEHE b SHAG EGR SRS prispalite gract

el ect rigs #otH@t @-ﬁél?ht a Gepthor@l Rt dCHé sQARREHRA] EAMBEbSWRE respect to thR pre-
connect or housi n hat supports a plurality of electrical conFacts t hat

each dekisteg agh‘mngwlwﬁﬂcaéﬁ@l@ﬁt%pposed mount i ng end, the el ectrical
| | d
contacts spa ﬁ(%@é? A)&g I‘Llﬁclg,r uﬂtﬂ"'thgg r%yf&re‘d ok e%{ Y elgéth‘é’a?ltch%%%t:eﬂﬁ}c SpsL enas

substanti al | pen I'on, such ectrical

cont actkaoad] J(@@@@bn@@e Prootdigingaliesigned or avide) élé@hbaﬂ Rofiefctorg4as sinaaeted in
therebetvveen at least one rib disposed in the space and

ext endifitg léuﬂélﬁéraﬁﬂil%d gy perucite St?IbOfEIH@dlﬁﬁd}l&HélPﬁdaé¢ee‘2¥tSkP‘ﬁ@lf thedmosdt s, such
that t%?ecaEcaLE&ﬁ%ctBP% itRo@fla nﬁ% A uﬂ%ﬁ&&%&%l Flﬂf'e 1$RACS gl €1 n the at

| east one ri IS made roma vin ectric constant greater
t han aiconnector, a mounting interface 200 of the known electrlcal connector, or both. The step of

modifying impedance or skew may include a step of adding a rib or dielectric rib, such as the rib
62 as illustrated in Fig. 3 or the rib 84 to at least one broadside surface, such as the broadside
surfaces 54 illustrated in Fig. 3 or the broadside surfaces 54a and 54b of at least one electrical
contact, such as the electrical contact 46 illustrated in Fig. 3 or the electrical contact 46a, which
can be provided as a signal contact, carried by a select electrical that is substantially otherwise
identical with respect to a known electrical connector, such as electrical connectors 22 and 24
illustrated in Fig. 1 or the electrical connector 74. Additional steps include limiting a width W1
of the rib or dielectric rib 62, 84 so that the rib 62, 84 does not extend beyond at least one of two
opposed edges 56A, 56B of the broadside surface 54, 54A, 54B of the respective electrical
contact 46, 46A.

[0060] With reference to Fig. 3, a second method to fabricate a select mezzanine
electrical connector having a modified electrical characteristic with respect to an otherwise
identically constructed pre-existing electrical connector may include the steps of adding a
dielectric rib 62 to at least one broadside surface 54 of one electrical contact 46 of the select
mezzanine electrical connector such that the select mezzanine electrical connector has a
differential impedance of 85+10 Ohms, while the pre-existing electrical connector has a
differential impedance of 10010 Ohms. Thus, the select mezzanine electrical connector has a
differential impedance less than that of the pre-existing electrical connector. Alternatively, with
reference to Figs 11-14, the method may also include the step of adding the dielectric rib 84 to at
least one of or both of broadside surfaces 54a and 54b of one electrical contact 46a, such as a
signal contact, of a select right angle differential electrical connector 74 so as to reduce skew
with respect to an otherwise identically constructed pre-existing right angle differential electrical

connector.
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7. The electrical connector as recited in claim®6, wherein the plurality of
el ectrical contacts each define opposed broadsi de surfaces and opposed
edges comwechaddesrween t he opposed broadsi de surfaces aCong2@oloersgt h
shorter than the broadside surfaces, and the edges of the electrical
contacts fa ch other alopg the columm direction. WO . .

2011/ 090657 A S ZFFOr BB Y77 115B0r SPhEt @P@Eﬁﬁg%%ﬁ%ﬂﬁé&g@# Dagenrhediendigal n

clai m GimMesRE ) LREBoRf prbRRishfl BBMca®oRRELSCHa (BRNG 8L L$hdRE LRRFHGh Gent r al
axi s that extends substantially parallel to the opposed edges at a location
subst anhd st gr seictelyctbetlwermectdre/4opgodad fedgdksy, ambithe vecoat] preasstingne rib is

substantially center on the central axis. ..9. The electrical gonnector as
eci t odisFiee! ST FftuPEiHeoh S0t Sive ol difeont v nr Bt e ER s def | nos
a cent tar¥] SechiBlitheR e eHOIs#Bil BhhdttdrFuahdiBlestaail BeHRPHASRH fdges at

a location substantially m dway between the opposed edges, and the at |east

one ri Biffypeofensalong broadeidpewtace4béatclest pag clagtrisal conet Kaptartiestenst thauni ng
an el eqf riGal, Ghal.act 'of& G Rlni@lp &l Stctiéﬂaﬁ al tSé%é‘@f%ﬁcP rSgttlﬂ?tﬁﬂtg%]vygsel%ssa
A ng supporting an ar?ay ot =81 &t acts W

connector rrcal con a Space
def i nedhdnethwesiona sipai.r Both odith gl eotticat lcetidcioeal4 st adiasc identibed nadtingy of

el ectrical .contacts, the nethod conprising the steps of lacing arib
i n t he fegfaERs 20Radentisalyanting w{fr%lﬁesgf (0 e Hapticabralkien ngfel sPebutthafrart, “such
t hat t Q?Ieﬁt' 6@60@1@&1 %&{ne?{o? 79 hﬁspé)ﬁﬁ@4 'thehHﬁ %L@ge& 1e%£1%0% Qf tﬁ@‘qj@gl P{ St Feast

mat eri a 1 ele stic &

aving a ctric constant, hat t he space I nes a
di el ectone of therekicantal gyneaterlt sivard be appreciated thmethecteang ckecuridaliomneétot b ri b

di sposed in the space so asto gorreseendi poly adiust the fiehectric .
the first electrical connector 74.

[0062] It should thus be appreciated that a method to provide a plurality of electrical
connectors having different electrical characteristics includes the steps of fabricating a first
electrical connector, such as the electrical connector 74a, that including a first housing, such as
the housing 26a, that supports a first plurality of electrical contacts such as electrical contacts
46a, wherein the first electrical connector 74a defines a first mating interface 100 and an opposed
first mounting interface 200. The method further includes the step of fabricating a second
electrical connector, such as the electrical connector 74, including a second housing 26a that
supports a second plurality of electrical contacts 46a, wherein the second electrical connector 73
defines a second mating interface 100 that is equal to the first mating interface 100 and an
opposed second mounting interface 200 that is equal to the first mounting interface 200. The
second electrical connector 74 includes a dielectric rib 84 that extends along at least one or both
of the broadside surfaces 54a and 54b of at least the one of the second plurality of electrical
contacts 46a, such that the second electrical connector 74 includes at least one of an impedance
and a skew that is different than the first electrical connector.

[0063] The embodiments described in connection with the illustrated embodiments
have been presented by way of illustration, and the present invention is therefore not intended to
be limited to the disclosed embodiments. Furthermore, the structure and features of each the
embodiments described above can be applied to the other embodiments described herein, unless
otherwise indicated. Accordingly, those skilled in the art will realize that the invention is
intended to encompass all modifications and alternative arrangements included within the spirit

and scope of the invention, for instance as set forth by the appended claims.
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11. A method to provide a plurality of electrical connectors having
different electrical characteristics, the nmethod conprising the steps of:
fabri catiwg@2a11fi906s7 el ectri cal connector including a fiPet/usousiony71 hat
supports a first plurality of electrical contacts, wherein the first

el ectri ﬁl .connector defines a first mating interface and an opposed first
mount i r}’g E?tﬁsté Hee; fabricating a second el ectrical connector

i ncluding a sec& d housi ng, t hat supports a second plurality of electrical
cont actls, wHeleaiifRmpeasse@bl@MSEE i cal connector defines a second nating

interface t i : i ¥ i : ond
! hatadrdnRAUMAink gﬁ)éjlo'rt% %tpthﬂ:gﬁﬂfng ol kRG] @&%c%ﬂga&ﬁrbfﬂﬂé)ﬂﬁﬁ%fﬁﬁ

nmounting interface that I's e irst nmounting Irnterface,

wher ei rlacheabemtants ddfmoty oppabedclonmisoteourfacus|and eppascdicég@cbnnactad et drat

ext ends, al on br padsi de surf f at | east .the_.gne of, t he second )

o ot eSOt r RS g bt el s B T b B e e e RstriBct or
i ncl Ud%e é}&pok&ﬁédge%ﬁa@%éﬂad'éﬂ%ﬁﬁé&&ﬁcé@%ﬁc@ B?M{e?)ldrﬁl%%felew%ﬁl td@actd st
el ectrical connector. 2011/ 090657PCT/ US2010/ 061477 “12. The net hod as

r eci t edadereach athar; 2ad wherein the step of fabricating a second el ectrical
connector further conprises  the st of limting a wdth.of the dielectric
b 5o that e ERERbRER 43P B S hEbrostuh i et Rle PRURLF L o
opposed|e#gabcdtiadid) ehetitehBiRCd ficfRiricCRnt@et areatdr3hantie Met hod as recited in
claim 11, wherein the step of fabricating a second el ectrical connector

further, conprises the step of adding dielectric ribs to tw opposed

br oadsi’de suraeasirape assrabinas wried nidam b oHeer G%Pé‘rorfit]@_cjelwﬂﬁqqgo’étla@ét rical
connectBhpriscd; rdAHIPLAT Aorh A 1da Gl uft AFbSKI BRI difiglegconnect or so as

to define an ectrical chardcteristic wmth respect to a pre-existing

el ectrical connector, conprising the steps of adding a dielectric rib to at
| east OGne brihadsidfemsasscaddy af reonte i@l cbagtr i, odleragm titeadt doss nasextenddweypedithe at
| east one of

differenti i ance and.a skew of the select electrical
connectOBPOWteagqsé)elfﬁléec‘?netﬁ%%ﬂ%‘f%f %ﬁfﬁ%“ttfl?‘f’d 8 ri cal connector.
4. The leadframe assembly as recited in claim 1, wherein two adjacent ones of the plurality

of electrical contacts define an edge coupled differential signal pair.

5. The leadframe assembly as recited in claim 4, wherein the rib extends along a physically

shorter one of the two adjacent ones of the plurality of electrical contacts.

6. An electrical connector comprising;:

a connector housing that supports a plurality of electrical contacts that each define a
mating end and an opposed mounting end, the electrical contacts spaced along a column
direction and a row direction that extends substantially perpendicular to the column direction,
such that electrical contacts adjacent each other along a row direction define a space
therebetween; and

at least one rib disposed in the space and extending substantially parallel to the adjacent
electrical contacts, such that the at least one rib and air are disposed in the space, wherein the at

least one rib is made from a material having a dielectric constant greater than air.

7. The electrical connector as recited in claim 6, wherein the plurality of electrical contacts
cach define opposed broadside surfaces and opposed edges connected between the opposed
broadside surfaces along a length shorter than the broadside surfaces, and the edges of the
electrical contacts face each other along the column direction.
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15. Two simlar electrical connectors conprising a first one of the two
simlar electrical connectors that conprises a first skew and a second one
of the twso2bndess7el ectrical connectors that conpri sesPaTdscandeskew t hat
is less than the first skew, wherein both of the two simlar electrical

connectors have identical natln footprints, identic ting interfaces,
and idéntic e@%ﬂcmﬁa{ FATMEHOT e q@éﬂ§§&f&ﬂa%ﬁ@ﬂb@ﬂﬁ‘tfﬁ3‘*? aggnhlpgffical

el ectr Ic&eﬂact@ aeﬁﬁé‘sta%ﬁtraaa%@hak&%na@ Eﬁt%%h@lny Mrmélfa@{he%ﬁs&q%d Lfdry percent
or nore along a broadsi de surface of the shorter electrical nt act .

location substantially midway between the opposed edges, and the at least one rib is substantially

centered on the central axis.

9. The electrical connector as recited in claim 7, wherein one of the adjacent electrical
contacts defines a central axis that extends substantially parallel to the opposed edges at a
location substantially midway between the opposed edges, and the at least one rib is offset with

respect to the central axis.

10. A method of tuning an electrical characteristic of an electrical connector that includes a
connector housing supporting an array of electrical contacts with a space defined between a pair
of adjacent electrical contacts in the array of electrical contacts, the method comprising the steps
of

placing a rib in the space, the rib defining an electrical contact greater than air, such that
the rib and air are disposed in the space, the rib made from a material having a dielectric
constant, such that the space defines a dielectric constant greater than air;

selecting a volume of the rib disposed in the space so as to correspondingly adjust the

dielectric constant in the space.

11. A method to provide a plurality of electrical connectors having different electrical
characteristics, the method comprising the steps of:

fabricating a first electrical connector including a first housing that supports a first
plurality of electrical contacts, wherein the first electrical connector defines a first mating
interface and an opposed first mounting interface;

fabricating a second electrical connector including a second housing that supports a
second plurality of electrical contacts, wherein the second electrical connector defines a second
mating interface that is equal to the first mating interface and an opposed second mounting
interface that is equal to the first mounting interface,

wherein the second electrical connector includes a dielectric rib that extends along a
broadside surface of at least the one of the second plurality of electrical contacts, such that the
second electrical connector includes at least one of an impedance and a skew different than the

first electrical connector.
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12. The method as recited in claim 11, wherein the step of fabricating a second electrical
connector further comprises the step of limiting a width of the dielectric rib so that the dielectric

rib does not extend beyond at least one of two opposed edges of the one electrical contact.

13.  The method as recited in claim 11, wherein the step of fabricating a second electrical
connector further comprises the step of adding dielectric ribs to two opposed broadside surfaces

of the one electrical contact carried by the electrical connector.

14. A method of fabricating a select electrical connector so as to define an electrical
characteristic with respect to a pre-existing electrical connector, comprising the steps of adding a
dielectric rib to at least one broadside surface of one electrical contact so as to decrease at least
one of a differential impedance and a skew of the select electrical connector with respect to the

pre-existing electrical connector.

15.  Two similar electrical connectors comprising a first one of the two similar electrical
connectors that comprises a first skew and a second one of the two similar electrical connectors
that comprises a second skew that is less than the first skew, wherein both of the two similar
electrical connectors have identical mating footprints, identical mating interfaces, and identical
column pitch, but the second one of the two similar electrical connectors has a skew-correction

rib that extends fifty percent or more along a broadside surface of the shorter electrical contact.
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