-1 - BOARD- TO- BOARD CONNECTOR TECHNI CAL FI ELD

The present invention relates to board-to-board connectors, and nore
particularly to shielded electrical board-to-board connectors. 5
BACKGROUND An el ectrical board-to;board interconnect system
generally includes a pair of plug and sbéket connectors each mount ed
on a printed circuit board (PCB) and both adapted to mate with each
ot her nmechanically and el ectricall Conventi onal board-to-board

i nterconnect systens are dJERAdH] A RD, CONNEAEDRA| ectrical 10
transm ssi on environnents where signal noise and el ectromagnetic
interferenc re very critical. Thus, the conventional
systens gengﬁgﬁab%QQJeFE@L ecific shielding or grounding contacts
for renoving noise and EM. Wth the denmand on hi gher speed
electr]cal transihesiOtdiyolitlon r8ifich S bBADLBLIaL P BiRPoR, ARl SiRE 0N ©
devices resulting i e reduction 1n size of the 15electrica

connect ors gsgidulatigao chiekkatdlnddal boatddot ivabd adthecrirer connect syst ens
need to be nodified. An exanpl e of such a nodified interconnect
systemis disclosed in U S Pat. No. 5,915,976. Shields of a plug
connect of aBAGKGROVNDN side walls of a housing of the plug
connector and are selectively connected to sone contacts of 20 the

pl ug connector. Each shield has .an engagenent arm Correspondj ngl a
Purber Cof gr oundAg ke bpa e pRata T & ey oY oS b
connect or. r i ERaR :

shi el ds andgf;@#%ggl?@g\n&% cggﬁcgdg%)%% mSE@SE!t&gc%s ofg&?%ﬂhtsg‘%:%@CBygnd

connect or. Bbthadapfetl tanchteaithecaaln othdi awichatiealyt mdysleatridaliyh Congbntidral

shi el ds and the groundi ng contacts. ) .
board-to-board interconnect systems are generally used in low-speed electrical

10 transmission environments where signal noise and electromagnetic interference
(EMI) are not very critical. Thus, the conventional systems generally have no

specific shielding or grounding contacts for removing noise and EML

With the demand on higher speed electrical transmission as well as the
miniaturisation of electronic devices resulting in the reduction in size of the
15 electrical connectors used, the conventional board-to-board interconnect systems

need to be modified.

An example of such a modified interconnect system is disclosed in U.S.
Pat. No. 5,915,976. Shields of a plug connector are attached on side walls of a
housing of the plug connector and are selectively connected to some contacts of
20  the plug connector. Each shield has an engagement arm. Correspondingly, a
number of grounding contacts are disposed in a housing of the socket connector.
The grounding contacts engage the engagement arm of the shields and connect
with corresponding contacts of the socket connector. Thus, EMI and noise are

dissipated to ground through the shields and the grounding contacts.



- 2 - However, since the shields are attached on outer sides of
side walls of the housing of the plug connector and since the
groundi ng contacts are inserted into the engagenent arns of the
shields, the shields are prone to separate fromthe side walls of the
housi ng of the plug connector when the plug and socket 5 connectors
are mated with each other. This is due to pushing force of the
groundi ng contacts acting on the engagenent arnms of the shields. Wen

such separati on Bowgrer, singe ther duiglds aig atlophasican omer Hdesrisside wallsef @eds
and the groundi.n ntacts are rendered usel ess. . The ..
oresent | nviAtERof MegVe Eoitrcios 9 Sin e koutdng captags Are Er gredint,
10 mi ni m seehChR8SerhattarARSr aR0thidd, mdiiabids Bee prokbARYarate frohd thwoul d
be desirable to pFovide a plug connector and a socket cConnector wth
m ni m sed ceissydllaldf tanboworgofEht phty @indectgr whan gucplngand eockiet h one

enbodi nent of the present inventjon, there is 15 provided | ug
connect of cSWQrgaredﬁatFﬂéY}F}h"?qci}é’TlFﬁSu@hlﬁ@S QWR'EF‘W@ fgﬁ:ei ‘ﬁég? ative

| ongi t udi na i i i i foha a
second face,%r gﬁ} V%sottljlll&z;?t?&:~I %/déﬁ%;qﬁ%!ééﬁ%%b{ﬁgpﬁﬁg%&t'ﬂg Sﬁugir%i tu ?ﬁgﬂgbase
and separ at kéjgrithh dce0g, thediroahdibgseniattionsibdtivest theoshidldnamahidhea
second portion; a first group and a second group of first passageways
wher ei n t he gtqundinggontgstoare rerdered wieles® passageways extends fromthe
first face of the insulative wall to the first portion of the

| ongi tudi nal basg, and the second gro f the first ssageways.
extends fromt he‘FE%B%?ﬁ‘a‘.nf‘gﬁeéﬁlgf] 1§ ﬁgeé{g‘l& 3 plugandA SIOC?% cingecstgcxgHB
por ti on;f hpﬁinhi%tgéﬁokléitaﬁn@hn&) EMISHlel@hgsecond passageways
configured alongside the first passageways wherein each second

passageway has a first segnment extending 25fromthe first face of the
i nsul ati ve s@INIMARYhe first portion of the |ongitudinal

It would be desirable to provide a plug connector and a socket connector

with minimised cross-talk and good EMI shielding.

In accordance with one embodiment of the present invention, there is

15 provided a plug connector comprising an insulative housing comprising an
insulative longitudinal base with an insulative wall having a first face and a
second face, the insulative wall extending from the longitudinal base and
separating the longitudinal base into a first portion and a second portion; a first
group and a second group of first passageways wherein the first group of the first

20  passageways extends from the first face of the insulative wall to the first portion
of the longitudinal base and the second group of the first passageways extends
from the second face of the insulative wall to the second portion of the
longitudinal base; a set of second passageways configured alongside the first
passageways wherein each second passageway has a first segment extending

25  from the first face of the insulative wall to the first portion of the longitudinal
base and a second segment extending from the second face of the insulative wall

to the second portion of the longitudinal base and a third segment connecting the



base and a second segnent extending fromthe second face of the
insulative wall to the second portion of the |ongitudinal base and a
third segnent connecting the - 3 - first segnent to the second
segnent; and a plurality of signal contgcts di sposed in the first
passageways wherein each signal contact “conprises a nmating portion, a
term nal portion and an engagi ng portion connecting the mating
portion to the termnal portion. 5In accordance wth anot her

embodi nent  itstishgmpntdodhe seoand segroent; enks pluralityof vigaabcantacse disposed in

connector ¢ .1 sing an insul at.ive housi.n ith a reces fin by a
pair of si d@"%ﬁsfgésgg%e&f‘ygi“aber%ﬂleﬁcmﬁf\g}’?i]g&gﬁci %%P“?%cae%%tﬁrgg gonrfﬁgﬁt r
face, a firsdnfid poetidn AarPefRE/RID RN Watdectifg Hehating Yordion 36 Al
passageways defined on the inner faces of the side walls; a plurality
of signal ctrmadlpodi@posed 10 in the signal passageways; a plurality
of retention devices on at |east one end wall of the insulative

housi ng configured to cooperate with a plurality of conplenentary .
retentiof deviceld %ﬂ??&??né‘ﬁﬁl@r?élpt@ﬁﬁmbé’éﬁ%ﬁﬂ?rﬁréised“ _EJ‘F"&PE‘P“&EEF%S
first housi v%(édeap?dc%@h&ﬂ‘@lfﬁbt%’E&?Agl‘igﬁngraﬂ)fhs{ﬁ;lét%etl‘fb %n%'d’ziﬁ’i a§ds0f the
side wall ahd a Secon ousI hg extension con |gureél| proximty to a
second end @éfihdtEbyl® pair @€ sidelvallsbedoh side whll Aading @aamserifactsandoan outer
extensions configured to cooperate with the optional supplenentary
shi el d pl at éacgndl firstead wallndopiccond pnd wigB @ phvielity wf signal Passagaveys o

t he insul ati,ve hpusj,ng wh th t.i,onal. suppl ntar i I
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any alt gfnatd 4@ carPpiahiamyRf a PRIrhISydT réBniiGPdVies JiERtERNeE HRT &N
or shown in the acconpanyi ng drawi ngs. Known equi val ents of these
parts or feaf theassulhichhasmgonfigumddgsshyparate will a plurahievadt t hel ess

deened to be | nfl uded. X . . )
complementary retention devices on an optional supplementary shield plate; and

a first housing extension configured in proximity to a first end of the side wall
and a second housing extension configured in proximity to a second end of the
15  side wall, both first and second housing extensions configured to cooperate with
the optional supplementary shield plate and retain the optional supplementary
shield plate to the insulative housing when the optional supplementary shield

plate is coupled to the socket connector.

The invention further includes any alternative combination of parts or
20 features mentioned herein or shown in the accompanying drawings. Known
equivalents of these parts or features which are not expressly set out are

nevertheless deemed to be included.



- 4 - BRI EF DESCRI PTI ON OF THE DRAW NGS An exenpl ary form of
the present invention will now be described wth reference to the
acconpanying drawings in which: Figure 1 is a perspective view of an
exenpl ary plug connector and an 5 exenpl ary socket connector formng
the interconnect systemin accordance Wi%th one enbodi ment of the
invention; Figure 2 is an exploded, perspective view of the plug
connector in Figure 1; Figure 3 is an expl oded, perspective
vi ew of the %Iﬂ%DEﬁﬁR&THBNi@FiﬂﬂE@RAWINGS Figure 4 is a
cross-sectional view of the plug connector and the socket connector

in Figure 1 in a md-wa tin osition taken at _a |ocation where a
set of signal coAtLEDBlAY| 8{?&%@@}6 present invenHoR w1k npw be described with

cross- seot ! gaterk &tiilacklifplyifl BRANGEL ArwARH, L he Socket 15

connector in Figure 1 in a ng position taken at a
| ocati on where a grounding contact is |ocated; Figure 6 is a

perspective vi ewFdurerl @arRAGRIRV viely of Sadxefiplal Phad ciimBEREhAd a Set
of grounding contacts and a plurality of shield plates in accordance

wi t h anof heexempedy sroket efnncpier fermung itheninterconnef ygtem in dosonlance with
sectional vi ewg{b the%ﬂo§§iaﬁt. connector in Figure 1 with a
compl enent aPYe FRPEATTEH O BEHIPMan opt i onal suppl enent ary shi el d
pl ate coupled to a retention device on the socket connector;
Figure 8 is a pPepfRfell i¥&n\kpilapl B veQNIRAL Blug g
wi t h anot her enbo |m::nt1 o{‘l t?g ?n’\}%rrlst?)i%on; \éln Blug d&,nﬁE&Qfﬂﬁﬂbﬁre

1;

Figure 3 is an exploded, perspective view of the socket connector in

10  Figure 1;

Figure 4 is a cross-sectional view of the plug connector and the socket
connector in Figure 1 in a mid-way mating position taken at a location where a

set of signal contacts is located;

Figure 5 is a cross-sectional view of the plug connector and the socket
15 connector in Figure 1 in a mid-way mating position taken at a location where a

grounding contact is located;

Figure 6 is a perspective view of an arrangement of a set of signal
contacts, a set of grounding contacts and a plurality of shield plates in accordance

with another embodiment of the invention;

20 Figure 7 is a sectional view of the socket connector in Figure 1 with a
complementary retention device on an optional supplementary shield plate

coupled to a retention device on the socket connector;

Figure 8 is a perspective view of a socket connector in accordance with

another embodiment of the invention; and



- 5 - Figure 9 is a perspective view of the plug connector and
t he socket connector in Figure 1 in a md-way mating position taken
fromone end of the interconnect system Wile the above-identified
drawing figures set forth several enbodinents 5 of the invention

ot her enbodi nents are al so contenplated;as noted in the discussion.
In all cases, this disclosure presents the invention by way of
representation and not limtation. It should be understood that
nurer ous ot her nddigRre2is operspendiventodiofdnrt sug aonieetctemi skdsdeket hose

skilled in the art..waich fall within the scope and spirit of the
princi pl es o?O%Pﬁ%tof H&%&Pfeo%n Ty nating.pesiten taken Femdenaend of the
scal e. Like ih&fr@@@g@s)@&;{pers have been used throughout the figures
to denote like parts. ™ - 6 - DETAILED DESCRI PTION Referring to Figure
1, an electrical board-to-board interconnect system 1 in accordance

to an enbodi ment Whilé tie ghoeseddntifiRveRiy det ESriifsde
1000 and _a socﬁet connect or 2000. 5Fi guirﬂeg provi des %n gbggﬁ%gggﬁ%}ﬁéw

of the eXenfildR§Inyenien Sfis crdodiioeus ashasmecineBpltade ad notlién pleug

connector 1 rn.ses..an i,nsyl ati ve housi ng 1010 conpri sing an
i nsul ati ve ﬁg%éllg{i%ilha cﬁg%selﬁﬂéﬁcbﬁs‘t“ﬁ BIFSSDRSTE JvepEORAl Wayxg0 havi ng

a first faceeg2idhtans @d&ﬁﬁ@i&kﬁtd‘t@ﬁ?lt%ﬁﬁ&d U.erhnggr%t bggﬂé‘{@%BU% ﬁtZaFreby

insulative wall 1200 extends from the [ongitudina
separati ng modifications and embodiments can be devised by those skilled in the art, which
fall within the scope and spirit of the principles of the invention. The figures may
10 not be drawn to scale. Like reference numbers have been used throughout the

figures to denote like parts.




10 the longitudinal base 1100 into a first portion 1110 and a second
portion 1120. The plug connector 1000 further conprises a set of
first passageways 1310 and a set of second passageways 1320.
Referring also to Figure 4 and Figure 5, in one embodi ment of the
present invention, the set of first pass@gemays 1310 is divided into
a first group 1311 and a second group 1312 15 wherein the first group
1311 of the first passageways 1310 extends fromthe first face 1210

of the i nsul RETAILKD DESCRIPEIONe first portion 1110 of the
| ongi t udi nal base 1100 and the second group 1312 of the first

assageways 1310 extends fromthe second face 1220 of the insulative
\Rxal | %2ooyt o the I‘E%E%W@ IBEB’{I%HFBH, 30 olgcigical prard dergoanddnteatonpastesyi o0l

' f ' ion, the set of. second
oassagonays S350 aned o EniARaD. dr MER LA iplPloR Shudhstia st 310

with each sewanectpabdMganaysctRe-dnavitog260d.i rst segnent 1321
extending fromthe first face 1210 of the insulative wall 1200 to the

first portion 1110 of the |ongitudinal base 1100, a second segnent
1322 ext €ndi ng f FégHre Repradidench ¢xpedabdowaf théexdbplinspllgtbmescra! 1000

third seqmedro 338 FRGRR Lot heirbeenarotey | Qg sumriseapn insalative hosooad
segment 1322010 comprising an insulative longitudinal base 1100 with an insulative wall
1200 having a first face 1210 and a second face 1220. In one embodiment, the
insulative wall 1200 extends from the longitudinal base 1100 thereby separating
10 the longitudinal base 1100 into a first portion 1110 and a second portion 1120.

The plug connector 1000 further comprises a set of first passageways

1310 and a set of second passageways 1320, Referring also to Figure 4 and
Figure 5, in one embodiment of the present invention, the set of first
passageways 1310 is divided into a first group 1311 and a second group 1312

15 wherein the first group 1311 of the first passageways 1310 extends from the first
face 1210 of the insulative wall 1200 to the first portion 1110 of the longitudinal
base 1100 and the second group 1312 of the first passageways 1310 extends from
the second face 1220 of the insulative wall 1200 to the second portion 1120 of
the longitudinal base 1100.

20 In one embodiment of the present invention, the set of second
passageways 1320 is configured alongside the first passageways 1310 with each
second passageway 1320 having a first segment 1321 extending from the first
face 1210 of the insulative wall 1200 to the first portion 1110 of the longitudinal
base 1100, a second segment 1322 extending from the second face 1220 of the

25  insulative wall 1200 to the second portion 1120 of the longitudinal base 1100 and
a third segment 1323 connecting the first segment 1321 to the second segment
1322.




- 7 - I n one enbodi nent of the present invention, there is a
signal contact 1400 di sposed in each first passageway 1310 and there
i s a grounding contact 1500 di sposed in each second passageway 1320.
Each signal contact 1400 conprises a mating portion 1410, a termnal
portion 1430 and an engagi ng portion 1420 5 connecti ng the mating
portion 1410 to the term nal portion 1430. Each groundi ng contact
1500 conprises a first arm 1510, a second arm 1520 a_nq a contact body
1530, wherein thénfqnﬁs';mb@drquﬁmth@pmswm@dﬁgm rhhnelréS gg@mhggﬂmuggo
1321 of the nd. pas eway 1320, second.arm 0 is dispos
in the secon%glgoce%%én?a@ggit %%Sfig’?gaé’éégﬁ&ngé%f‘sr%se@nﬁ&p“@@% (‘@ﬁﬁlfct 5%00
cont act bodydj i i &§ﬁpp t 0 e
second passgggeﬁgd %nggéoé.hss%ot h tdﬁgélagf%%ragp g%?%i@l%ggﬂgg%tﬁég@ggﬁglpépﬁ? a
1520 of the myatingnpbirtign ddbé.actermBaDpeaioh 1430 aad eRkehfabiROpbiteR 14680, a

termnal portion 1630 and an engaging portion 1620 connecting the
mat i ng pglrot iGN tg%n}aﬁégtpémﬁ"‘n%}wﬁ@ﬁh@ amingd portion ki38. Eatiugtionnding

f th S i i : i aj 4 |1 .1200 further
Corpr | sbs L aact A} ¢ Afrisl 8 AR PEAE 2 88 ool 2D sl cnriacs bedy
the insul at i1680\wahéreiRG6 firet aam KH10GS tispoeadnthe fiﬂ_@ség?ﬁ%ﬂﬁqgﬂ%fﬂ’?é !

1200. In another enbodi ment of the present invention, the plug
connect or 1668°ndursHgevap dg20.ghe secontiasind 5204s dispdskd ididspasend seprhdie

ector ) P h
nelude s prar2PE A SPE R e 20 5d b Sie odu TH0 is isepepin
one end10f tiethiddisepshed B823 cf (A secVhll lﬁg%s%%ﬁ»gﬁf £520. %0@1 %rfﬁsparﬂ\?ggb

the term nal portion 1630 (not shown) groundi ng cont ac _
i s connect eéng thessegprrliami hp20 obibe gtmotdishcomictd506 epeti Msedmaiing ui t

b d (PCB) .on. whj t he pl conngctor 1000 is to be connected to,
t ﬁgr gr (()undi) R&H@mﬁg@t a ieﬁﬁg“‘#n%of“% 30 and anrrngagigg portipnl 624 comaacting

left signal (2omeed pStion 4698 t@}%qgﬁﬁq%f&fgggrlg%ﬁle of the grounding

contact 1500 and a right signal conta I'sposed on the other
si de of the grounding contact 1500.

In one embodiment of the present invention, the insulative wall 1200
15 further comprises a longitudinal passageway 1700 extending from one end of the
insulative wall 1200 to an opposite end of the insulative wall 1200. In another
embodiment of the present invention, the plug connector 1000 further comprises
a shield plate 1710 disposed in the longitudinal passageway 1700. The shield

plate 1710 may further include a plurality of terminal legs 1720 configured on at

20  least one end of the shield plate 1710.

With reference to Figure 6, when the terminal portion 1630 (not shown) of
the grounding contact 1500 is connected to a grounding trace (not shown) of a
printed circuit board (PCB) on which the plug connector 1000 is to be connected
to, the grounding contact 1500 will minimise the cross-talk between a left signal
25  contact 14001 disposed on one side of the grounding contact 1500 and a right

signal contact 1400r disposed on the other side of the grounding contact 1500,

When the terminal legs 1720 of the shield plate 1710 is connected to a

grounding trace (not shown) of a printed circuit board (PCB) on which the plug




Wien the termnal legs 1720 of the shield plate 1710 is connected to
a grounding trace (not shown) of a printed circuit board (PCB) on
which the plug - 8 - connector 1000 is to be connected to, the
shield plate 1710 will mnimse the cro§%:talk bet ween t he signal
contacts 1400f disposed in the first group 1311 of the first
passageway 1310 and the signal contacts 1400s di sposed in the second

group 1312 of the fi . passageway 1310. SFigure 3 provides an
expl oded vi eanFCtPHZB@QE‘ﬁBI Srtgn%%%’toa Q@rﬁ'ﬁl&!g oate B whbwmininsd-thgur e

2 rocess 2020 dorihed ey e aBPchRB- S4B eBopHEn R Brobideiilic

wal | has an thefiest fascee@4} 038 dn@theQidil chtalis 14805 didpddelish ggefkgceﬁ\@d !
2210 and a secon?aend wal | 2220, a first housi ng extension 1

confi gured i§°4D 13 0ef thetlyrst rassagemeyl38@d of the side wall and a
second housi ng extension 2520 configured in proximty to a second end
of the side wal |l . l.urality of signal, passageways 2300 defined on
the innef faces fi‘%ﬁggfprf)wgegFIH@&B&?@Vlﬁ‘fﬁ,thﬁwlﬁplﬂmﬁ%kp&%ﬂﬂﬁﬁcmr

si gnal cont 2008 sB34A iﬁl'ﬁ%iﬁ‘é@d]"hé‘ 1B o 2300, Ln_one
enbodi ment of the presen inventFo%, 0t %q?o%@ts&%%%}r,\%ﬁ%?nsﬂ €15

further compousieg 28010 withed idcyssa020aie€intd by adw cfesd2wals PIOENheERSt
one end wal | OPE .tdhe insul ative housing 2010 configured to cooperate
with a plur &Pt S 81‘”@3}?&%%‘?&1&?% 2 800d; aprpwtenfaee 31206 @Cfirsheraiwall

opti onal  suppiauRa ANl R 0.iPhase 400016 QBLLonals AupRlerentar y

shield plate 2400 provi des addi t1 onal

envi ronit@nt pratimsty tharfirapgld efahé side WhEARI 4 decbBd ﬂ@&siﬁge%héih& 3k2¢ 0
provi de good EM shielding fromthe external environnent, the socket
connect or 26BWEHGI HHProxugily tea serondsnil ofi sle $dp platine puaaljty ifisiaindl

pl at e 2400. nhodi nent of .the,present jnvention, the
socket connggstsgge%%"&? @Qedgglﬁ%?gat lflﬂeléﬁac?se%l@to Frike sidgpraliyed 08y and a
shiel d pl at plu24IR9 ofeiFaE] Shitactab3 ] BaSoLA%n L Thig d at

| east one end finger rg5)1410 connect ed %% a ?ong%ﬂt}gipﬁgﬁ%gi‘égé%e d body
2420 extending fromthe first housing extension 2510 to the second
housi ng ext ensi ol @BxmMbgdimeniofithe pemsentfinngaion2 dikGotketeonfié@or ZHowi t h

o oLl BRI PRl O SR s 200, The LIS L
together W e ihdiRaRMIBIREMAOYonfigured to cooperate with a plurality of
complementary retention devices 2600 on an optional supplementary shield plate
2400. The optional supplementary shield plate 2400 provides additional EMI
shielding from the external environment. Thus, for applications where it is not
20  critical to provide good EMI shielding from the external environment, the socket

connector 2000 may not require the optional supplementary shield plate 2400.

In one embodiment of the present invention, the socket connector 2000 is
coupled with at least one supplementary shield plate 2400 comprising at least one
terminal leg 2620 and at least one end finger 2410 connected to a Iongitudinal

25 shield body 2420 extending from the first housing extension 2510 to the second
housing extension 2520 wherein the end finger 2410 is configured with a
plurality of complementary retention devices 2600. The first housing extension

2510, the second housing extension 2520 and together with the complementary




- - retention devices 2600 on the end finger 2410 of the _
sugplenentary shiel d plate 2400 which are designed to cooperate with
the retention devices 2320 on the end wall of the insulative housing
2010, retain the supplenmentary shield plate 2400 to the |nsulﬁthvg t
housi ng 2010 when the suppl enentary shi ePd plate 2400 is couple o]
t he socket connector 2000. Wth reference to Figure 7, in one
enbodi ment of the present invention, the retention device 2329
configured at®'§™HEnelfyioga 2600 bn theeeridhSngeat2idte of mﬁquﬁgleﬁ%ﬁr%gw Pllﬁ{ét
not limted £00 § g£oovg 2330, ext endi ng Jnmard{y_lnto the end wa .
o L he Conp?enenpar y'r BFURISAIR CaensTale \2161@316?2 etﬂtaiélll ztita]gtﬁtfgmﬂo @t the en

i 10 pl i ;
oxt endi ng avay Fr ot ancr oy 201, bl b netaionieli prae 2¢c0
i nsul ati ve hibadisatpolousinig 2040 pHentthe sspHIheRBRL Midld ?mgﬁ?g?‘glsgﬁtogplgd

2400 mﬁt% thgtEOCk t connectqr 2000, the suppl efentar

2400 is to b8 BT PIEGt FoBEFORE0I®p of the socket connector 2000. As

[ [ t owar ds
ntary shield plate 2400 noves vertically 15 down
EEE :ggﬁgfngonneéﬁ P by the arrow D), the end wall of

ho 7 - .
the insulative hpugﬁﬁég%%féﬁigéwg%a§nfﬂéeF&P@HDQHiﬁtE?P#ﬁ?glzgmfﬁg
suppl ement artje sdietloh qHvade2 320Q0nkguRGEdS tﬁeh&lde@%ler)f it clﬁs"é%ti‘ﬁ’ }B)a‘{‘é’é’és an

| atch 2610 traverse the end wall. "As soon as t

laoy §niB800, ¢ hreobaldB0 2atadinFiRehalelno fHRtdHNS
edge 2340 be0dPanarres bjitaey EndBE0p, 4 o aO8%0 Skl dingipd ot e 1

i i gi iLtion and thus engagin '
the end et MR Bk ShR By D o s opnl ot A g e
bl ate 2400 41 1T not BY eoun Bel PEPD s aRh a0 BHBRM AR eRke the enc

nect or 260ger Wikhtorefds thaerd hWallfifghe Bis8laB0E nGhGrE 80y, 1 n one
gﬁgodinent of the present invention, the socket connector 2000

i housj ng | edge 2530
further compri >®To %ouple the sgupplelr?entary shield plate 2400 with the socket connector

2000, the supplementary shield plate 2400 is to be fitted from the top of the
socket connector 2000. As the supplementary shield plate 2400 moves vertically
15 down towards the socket connector 2000 (as shown by the arrow D), the end wall
of the insulative housing 2010 deflects the latch 2610 on the supplementary
shield plate 2400 towards the end finger 2410 as the latch 2610 traverse the end
wall. As soon as the latch 2610 passes an edge 2340 before the groove 2330, the
latch 2610 immediately returns to its original position and thus engaging with the
20 groove 2330 in the end wall. The supplementary shield plate 2400 is now
coupled and retained to the socket connector 2000 and the supplementary shield

plate 2400 will not be accidentally dislodged from the socket connector 2000,

With reference to Figure 8 and Figure 9, in one embodiment of the present
invention, the socket connector 2000 further comprises a housing ledge 2530
25  adjoining the first housing extension 2510 to the second housing extension 2520
thereby defining a corridor 2540 between the side wall 2100 of the insulative
housing 2010 and the housing ledge 2530. In another embodiment of the present

invention, the housing ledge 2530 at least partially covers an optional




25adj oining the first housing extension 2510 to the second housing
extensi on 2520 thereby defining a corridor 2540 between the side wall
2100 of the insulative housing 2010 and the housing | edge 2530. In
anot her enbodi nent of the present invenahon, the housing | edge 2530
at least partially covers an optional °-"“I0 - supplementary shield

pl ate 2400 when the optional supplenmentary shield plate 2400 is
coupled to the socket connector 2000. The housing | edge 253Q serves
to further r¥PRIsmenEyspicldplate 2400vheretheapyiosdlisepplepicataey 24iR platet he

kS e R T R S SPELBTE dpa
the term nal fuk@esregfn theddptidhgl ﬁ%ﬁ&ﬂéltar?%ﬂ@]@ﬁ%%?ﬂ@ﬁ ®hebskip ate

2400 is connected to a grounding trace (not s of "a printed

circuit boar@npfes) 2HH aud phverite theopitiehalcappRetentary QAR plateozfl}lﬂ from

connected tq, .the optiqgnal supplementary shield plate 2400 w
provi de %M % ge‘??i?%fdf ycﬁﬂyteﬁg ragkf9FG881 ~ 10 environment for the socket

connector 2000. The conbination of the g(r:;)gn(iidfng c;)ﬂteacsz':“sellgogl e
di sposed al ongsi i . ,

1|7§8 Zi sposedgi n%ééﬂ [Ithgrﬁ%x?lﬁlt}%h lggﬁai%%g@ta@%\%g}oﬁ SBPRIFMERATLThigld Plf_ltel ]
connect or 1300 ancbrinketed adipldrehddig irh@ @BE SRRA) of ‘é@_ﬁingéeﬂtaﬁ(})rgﬁl}l’%&% €

plate 2400 tg the socket connector 2000 confine ea 15
si gnal s wi t KPRBaoBedhighthess@cketeanpecier 2Mvin to he Bomgecedo, the opfional

therefore cli he .bagard- t.g-hoard inte nect. system1 is able
to reduce t ﬁ%?@gé\f-ai)éﬁﬂg%&]%éﬁoﬁ H”éfléair Yride E@gﬁ&hé@@@gémn tesnesterngb
EM shi ebdi eavirsafitdtTer 8¢8I0 cofMiH:S nt when the plug connector
1000 is coupled to the socket connector 2000. The foregoing

description of the preferred enbodi nent of the invention
The combination of the grounding contacts 1500 disposed alongside with

the signal contacts 1400, the shield plate 1710 disposed in the longitudinal
passageway 1700 of the plug connector 1000 and the coupling of the optional
supplementary shield plate 2400 to the socket connector 2000 confine each set of
15 signals within a designated area A as shown in Figure 6. It is therefore clear how
the board-to-board interconnect system 1 is able to reduce the cross-talk between
the signal contacts and lower the EMI shielding from the external environment

when the plug connector 1000 is coupled to the socket connector 2000.

The foregoing description of the preferred embodiment of the invention
20  has been presented for purposes of illustration and description. It is not intended
to be exhaustive or to limit the invention to the precise forms disclosed, since
many modifications or variations thereof are possible in light of the above
teaching. All such modifications and variations are within the scope of the
invention. The embodiments described herein were chosen and described in order
25 to best explain the principles of the invention and its practical application,
thereby to enable others skilled in the art to utilise the invention in various
embodiments and with various modifications as are suited to the particular use

contemplated thereof. It is intended that the scope of the invention be defined by




20has been presented for purposes of illustration and description. It
is not intended to be exhaustive or to limt the invention to the
preci se forns disclosed, since nmany nodifications or variations

t hereof are possible in light of the apqge teaching. Al such

nodi fications and variations are within the scope of the invention.
The enbodi nents descri bed herein were chosen and described in order

25t 0 best eﬁgla'n the principles of the invention and its practical
appl i cati on,Ef @BﬁpP%déﬁQs%mdflrf‘élrlgteékﬁerqdeta aceordaeceawith the fuilibreadsh
the inventi i J i Ss-.and .with various nodifications
as are sui tgg %]}gcyﬂg@%gé%e%gg?gbgg e1§aéji¥1?'£¥:é§l? ated thereof. It is

i ntended that the scope of the invention be defined by the clains
appended hereto, when interpreted in accordance with the full breadth
to which they are legally and equitably suited. - 12- CLAIMS 1.A

pl ug connector conprising an insulative housing conprising: an

i nsul ative |ongitudi nal base with an insulative wall having a first
face and a second face, the insulative wall extending fromthe

| ongi tudi nal base and separating the |ongitudinal base into a first
portion and a second portion; a first group and a second group
of first passageways wherein the first group of the first passageways
extends fromthe first face of the insulative wall to the first
portion of the




[ i nal base and the second group of the first passageways
Lnghggdfron1the second face of the insulative wall to the second
portion of the |ongitudinal base; a set of second passagemays
configured alongside the first passageways wherein each ?econ ¢ the
passageway has a first segnment extending fromthe first face o g
insulative wall to the first portion of2the |ongitudinal base an aI
second segnent extending fromthe second face of the insulative ra
to the seg¢ goortion of the |ongitudinal base and.a third fegnFnt
connectingg?ﬁ% first segment to the second segnent; and a plura L y
of signal contacts disposed in the first passageways wherein eac

' ' ' ortiqgn, a termnal portion and an
engagi ng por 1 BESRRIEEET e e AR Ak TesERe. | or mi nal
eng??ggg g The onnector of claim1 further conprising a
oL ity of gr %Sg'kgllg?l et Elfaée itk ?%E‘é‘da‘i‘ﬁ walldaviag e ficst fras satmesseots,

P uLa ' %c‘%}h“gns g S ¥l etirRsinedromyths Imgitudinal ese and separeting; the longinglinl
eaCt 3[0%%%vﬂghﬁéﬁgpﬁ”FW aspq08d PYHARsi s di sposed in the first segment
C?ntﬁe secona assageway, the second armis disposed in the second
o ment of tAdTY &\Sga’g@a 3P effstiohtsageonyaeherbiothe first gtiuppO RN
ts ﬁg t hi ri>%# pXigRds fiom the fishacpefsheigavative wall tathe fipk paticosnaet or of
clai m 2 Giedpdin 3pd fheesegqnd groun ofriha fiest phssa sswe vt teadefrah tHeft€cond face of

r oundi rf%g% qUye tvad 42 the sesepd pestionpofithe Jongjtudomat basey, a termi nal port i on
gnd an engagin ortion connecting the mating portion to the term nal
portion. 4. ?Fn“g ngeﬁ&i@%ﬁéwm coffigored alphgdidethpfiscRPiagew Sk aileFid dagh 3
wher ei n SF998d P3sageway s afistisegmant éréendogrfiomi e fiast k00 6f thel tisiladive wall to the
passageWhy PekiPR At ipngitetina hasc ambh sbortdvegmens uktaidiverna tHe sb@nace of the
opposi t dsilsivesvall ledhy seeendapition ofithic Ilong_itﬁdinéﬂb&eph&l@tlﬁﬂ@@@ﬁén@éogﬁ@ctﬁﬁb M
4 furt h&Fst esmspt teithegecondisegmhedt; phdit e di sposed i n the | ongitudi na
passageway. a plurality of signal contacts disposed in the first passageways wherein each signal

contact comprises a mating portion, a terminal portion and an engaging portion connecting the
mating portion to the terminal portion.

2. The plug connector of claim 1 further comprising a plurality of grounding contacts
disposed in the second passageways, each grounding contact comprising a first arm, a second
arm and a contact body, wherein the first arm is disposed in the first segment of the second
passageway, the second arm is disposed in the second segment of the second passageway and the
contact body is disposed in the third segment of the second passageway.

3. The plug connector of claim 2 wherein both the first arm and the second arm of the
grounding contact each comprise a mating portion, a terminal portion and an engaging portion
connecting the mating portion to the terminal portion.

4, The plug connector of one of the preceding claims 1 to 3 wherein the insulative wall

forther comprise a longitudinal passageway extending from one end of the insulative wall to an
opposite end of the insulative wall.

5. The plug connector of claim 4 further comprising a shield plate disposed in the
longitudinal passageway.

6. The plug connector of claim 5 further comprising a plurality of terminal legs confi gured
on at least one end of the shield plate.

7. A socket connector comprising;




6. The plug connector of clains further conprising a plurality of
termnal |legs configured on at |east one end of the shield plate. 7.
A socket connector conprising: - 13 - an insul ative housing
with a recess defined by a pair of side walls, each side wall having
an inner face and an outer face, a first end wall and a second end
wall; a plurality of signal passageway®-defined on the inner faces of
the side walls; a plurality of signal contacts disposed in the signal

assageways; : ; lLi-ky of retention devices on at |east one
end vvg! | még?;ff}‘gﬁ:ﬁ?gj giﬂf;%‘eﬁg f‘rs‘E"’r‘;gs ‘%Lﬁﬁ?‘% 'gtr? R 461 sl abesidval baving
plurality of conplenentary tet&htlon é

Jod A serond gndywalb i i onal
| t ] | ate;
igﬁf i SHF gdair ﬁa 1’3&8@ (r%qf ?‘%‘%”E‘ géséagr‘-‘}”?%std%’éﬂfiﬂ‘ xthe ipgerdpcga of e pidawellsa second

first housi ng extension

housi ng extension.conf.igured in.proximty to a second end of the side
wal |, got h iR rﬁ&ﬁ&%@%ﬁﬁﬁ%&%ﬁ’ﬂﬁﬁéﬁh@ﬁ@@@sswwgured to
cooperate with "h@ optional  supplenentary shield plate and retain the
optional s @18'1% ﬁk’&f CORPLIYIcRT ot % Iy onhend wallipfihe inenlitive sbwsingahen
the opt i°8ﬁq e 38 P T‘éﬁt a phrdditygofspmplementarygetphting devictsivm as opiceial
connect SFPPIgRRtTY shield plates,si ng | edge adj oining the first housing

extension to the second housing extension thereby defining a corridor
bet ween t he , 1 DoRsiMe extentiprcanfiguredin preximisy & mirsoend of te silowallngd 4 edge
such t h&tCoPA BoYsHig<risgsipmerydsed inguetimfinta 4 second and vethe sida walbiboti ¥kt and
suppl ensFPAT JousHesKisnsioncantigend te peopopts witlathe spmblesplasnarg Hiiah Blate
plate ié&® &8 optpnahwrplsmrusery shifld ediroto theindilstive ketsirmortivg €eQiptional
conpr i siPiRplementary shigld plateis equpled thibe sickef caintehtog anécess defi ned by a
pair of side walls, each side wall having an inner face and an outer
face, a_firsthenaeleder adinding tedfostrivusnglexnedsion tathpbetomd hduying bxtsisgnal
passage y defnipeaicandarthetwenmie silawell obfhe tldaladvelpuviag b thhdubif Rlabt ¥
of si gnéichdlssthgdpusing lsgrese last partindy wivegmah opishab@ppIeNentary shield pBite when
pl ur al i thg optionabsupplenontayestictigdatos catplédiashc bt esislemal | Of t f?e
I nsul ati ve housing configured to cooperate with a plurality of
conpl en®nt ardy seckelenniastor dewprisésg: on an optional suppl ementary shield
pl at e;

~an insulative housing with a recess defined by a pair of side walls, each side wall having

an inner face and an outer face, a first end wall and a second end wall;

a plurality of signal passageways defined on the inner faces of the side walls;
a plurality of signal contacts disposed in the signal passageways;

a plurality of retention devices on at least one end wall of the insulative housing

configured to cooperate with a plurality of complementary retention devices on an optional
supplementary shield plate;

a ﬁrs‘t housing extension configured in proximity to a first end of the side wall and a
second housing extension configured in proximity to a second end of the side wall, both first and
second housing extensions configured to cooperate with the optional supplementary shield plate
and retain the optional supplementary shield plate to the insulative housing when the optional
supplementary shield plate is coupled to the socket connector; and

at least one supplementary shield plate comprising at least one terminal leg and at least
one end finger connected to a longitudinal shield body extending from the first housing extension
to the second housing extension wherein the end finger is configured with a plurality 0?
complementary retention devices designed to cooperate with the retention devices on the end




a first housing extension configured in proximty to a first end of
the side wall and a second housing extension configured in proximty
to a second end of the side wall, both first and second housi ng
extensions configured to cooperate with the optional supplenmentary
shield plate and retain the optional supplenentary shield plate to
the insul ative housi ng when the optidﬂﬁr suppl ementary shield plate

is coupled to the socket connector; and at Ieast one
suppl e ”ﬂﬂ&lﬁ&ﬂhe’si’ﬂklﬁétﬁfe bk 40 VRkih Heldp mén aEeeth faleﬂgéugkﬁgh&@%o
at | eastwRAehERPpEBASY sﬁfélaf]ﬁé%& Bdohfledto nﬂ tor>
extending fromthe first housing exten5|on e second hou5|ng
extensi o) whetyg ls&k&th:%m?éa t)f Q%61 8 &RerGQ ey gﬁ ?oq d%l%g%onf %Jre ht Xnd wall
? g'[ne) L?[T%Zfrt éxs%agﬁg H&ls 8\?§ex ﬁfng ousi ng
e e _Ie £hla eI t d
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connect

devi ce Comt i gure QH%Q g’%ﬁjp fo?ﬁ% Pﬁﬁg?atlve housing is a
groove ten into the end wal.l and the conpl enentary
retenti g)rq degibo rdc')tﬁyg??@ L‘?ﬁ‘ﬁﬁ%ﬁ%ﬁﬁftﬂﬁ?o@ﬂf‘s&m plate is a latch

ext endi ng awaylugrometheons ofic oRe clhigsares; 0de end wal | of the

i nsul ati ve housing such that the | atch engages the groove and retain
t he suppl enmeatdkyt cefeelof oPdngione bDthe BeinisTswbat i ve housi ng when the
suppl enentary shield plate is coupled to the socket connector. 10. A
board-to-board i nterconnect system conprising: a plug connector of
any one of the clains Ito 6; and a socket connector of any one of the
clainms 7 to 9.



