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-1- BOARD-TO-BOARD CONNECTOR TECHNICAL FIELD The present
invention relates to board-to-board connectors, and more particularly to
shielded electrical board-to-board connectors. 5 BACKGROUND An
electrical board-to-board interconnect system generally includes a pair of
plug and socket connectors each mounted on a printed circuit board
(PCB) and both adapted to mate with each other mechanically and
electrically. Conventpogl RparciogAR MEONNES Prstems are
generally used in low-speed electrical 10 transmission environments
where signal noise and electromagnetic interference (EMI) are not very
Eheichl N1Kes LiHel Edrblentional systems generally have no specific
shielding or grounding contacts for removing noise and EMI. With the
demang, o0 ighe Wé‘ﬁl 8}%& ﬁ&k‘{&%ﬂﬁvaﬂ%ﬁ&w bASeBrs, and ore
miniaturisation of electronic devices resulting in'the reduction in Size of the
par e rdtrbakochie dat elestdcth boanittoaad lnoarkttelmard
interconnect systems need to be modified. An example of such a
modified interconnect system is disclosed in U.S. Pat. No. 5,915,976.

y onnector are attached on side walls of a housing of the
plug connector and are selectively connected to some contacts of 20 the

plug ConpsietEACB NIRRT ARYRSRAET SPUBR EHERAM HRIR a pair

number of grounding contacts are disposed in a housing of the Socket

cbph@md wqroonqmsmmgd ameagpryaigeeetiHrhoafd{€CB) and
AR oA A 1 R S N R A o
poRFAdR BRI AE connect systems are generally used in low-speed electrical

transmission environments where signal noise and el ectromagnetic interference

(EMI) are not very critical. Thus, the conventional systems generally have no

specific shielding or grounding contacts for removing noise and EMI.

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

An example of such a modified interconnect system isdisclosed 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
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.
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-2- However, since the shields are attached on outer sides of side walls of
the housing of the plug connector and since the grounding contacts are
inserted into the engagement arms of the shields, the shields are prone to
separate from the side walls of the houging of the plug connector when
the plug and socket 5 connectors are mated with each other. This is due
to pushing force of the grounding contacts acting on the engagement

arms offh\R&te|dmcd iR HisltisERAUBESNAEH SutdiesitiesBe §ee walls of the

connections between the shields and the grounding contacts are

hensiie oL ithaddsomernpesteaneaangsihe arriaeing coplag e Ateansseiest into

BRSBTS A A b et from the
siofkabisufetio hovismgofittisesiug comtatiteme lueothe Wusheeld isocket

d ith npodi f the present inventian, there is_ 15
GRS BETARAER) SETORLRo b HSJHES RUBING EORAGIS an
BrorhadivRy eoaiBn iR BrviHe BRJASEIAEME ML R (YRt aghandeh

Second face, the insulative wall extending from the longitudinal base and

seprAitdy abeUsh e giicunsheg taonesiionsheaveandhe setens pattibe; a
first group and_a.secaond group of first passageways wherein the first
8?8‘(1@%?@ O{I}?gf:%aﬁ%@jg%r\é%sél nds from the first face of the
insulative wall to the first portion of the longitudinal base and the second

group qieefesimanseatviays dixeenas tdrapl thpsprrarddeeccohifgtor with

insulative wall to the second portion of the longitudinal base; a set of
5l phmisRd st a5kl Sod rpd EMI shigdiddehe first passageways

wherein each second passageway has a first segment extending
SUMMARY

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, thereis
provided a plug connector comprising an insulative housing comprising an
insulative longitudinal base with an insulative wall having afirst face and a
second face, the insulative wall extending from the longitudinal base and
separating the longitudinal base into afirst portion and a second portion; afirst
group and a second group of first passageways wherein the first group of the first
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 afirst segment extending
from thefirst 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 athird segment connecting the
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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 -3- first segment to the second segment;

and a plurality of signal contacts disposed in the first passageways

wherein each signal contact comprises a mating portion, a terminal
APstissyARshRfbENBRBHIhERBIACRNBAGIEGI Ll ARG BAEIRDAEEAS disposed in
terminal portion. 5 In accordance with another embodiment of the present

thedhis RassapswyR yVineEd A SRk SKKtHh FONGEL 6AMPRETRS armatadRstion, a
8 vt B e Al Rl e

teathi agblportionof signal passageways defined on the inner faces of the
side walls; a plurality of signal contacts disposed 10 in the signal

passageways; a plurality of retention deyices on at least one end wall o :
the ins|RAROHIRRSRY I gateeT TRRRHERERL g RiGaTly ayention, there s
B%O%%H‘ﬁ@%b(éteé%ﬂﬂ‘é@ﬁ?&&%ﬁﬁﬁé‘&ﬂiﬁ@ﬁ‘hﬁ%ﬁ’i@ﬂ%ﬁ@ﬂgtﬂw&eﬁ

plate; and a first housing extension configured in proxim first end of

deki Brtblyaal patidoh Selesndl tso estiysteanslbhacnfianeanar frsa@ing an guter
econd end of the 15 side wall, both first and second hqusing extensions

Eatnag S ena and e S e AL S s

tiefarethenoibikianmes d apderoe titary delveil Hlatpl trdheyios wigive Gontsitts disposed

when the %Prtional supplementary shield plate is coupled to the socket

UbHIRSGnaT RRSTAREMYRY S BF aHEY Bk ECERRH ARTIRWIRRS Onvableasansrend wall
BRER thAARAHSIAGY 0 IHRPHB W A PHRAIRABY NG

drawings. Known eqwga ents™of these parts or feature? mﬁ‘ﬂ are not
eapnaleshestaryuetanti on devices on an optional supplementary shield plate; and

afirst housing extension configured in proximity to afirst 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.

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

neverthel ess deemed to be included.
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nevertheless deemed to be included. -4- BRIEF DESCRIPTION OF THE
DRAWINGS An exemplary form of the present invention will now be
described with reference to the accompanying drawings in which: Figure
1 is a perspective view of an exemplarygplug connector and an 5
exemplary socket connector forming the interconnect system in
accordance with one embodiment of the invention; Figure 2 is an

Brolegeth PSCREPMONE O PIHIEP DR AAVIBRDS N Figure 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

conneddt el a8y fioran i d ey erahidnperditRimwakdromt Basieseshed with
re. 5 is a cross-sectional
wewg}’El ?Sttm%%eﬁ %Hﬁﬁrﬁidﬁwe soé%cja? %%rlcc?)]nnector in Figure 1ina

mid-way mating position taken at a location where a grounding contact is

Iocated:il@lgma(ﬁsia@@emmﬁw/ei gie\wfodraxanmasgemsoydomsettot and an
signal contacts, a set o % gnd ng contacts and a plurality of shield glates ,

XIS 708 @MFPHH {UEERENRGEHBSHERY Rigerer¢aace with
SREUSABLMIBNAR dPerROFKRL fRIIEctor 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 sock&t guhade aimexgtoedah pergiective view of the plug connector in Figure

1

Figure 3 isan exploded, perspective view of the socket connector in

Figure 1;

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

set of signal contactsislocated;

Figure5isacross-sectional view of the plug connector and the socket
connector in Figure 1 in amid-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;

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

coupled to aretention device on the socket connector;

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

another embodiment of the invention; and
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another embodiment of the invention; and -5- Figure 9 is a perspective

view of the plug connector and the socket connector in Figure 1 in a

mid-way mating position taken from one end of the interconnect system.

While the above-identified drawing figurgs set forth several embodiments

5 of the invention, other embodiments are also contemplated, as noted in

the discussion. In all cases, this disclosure presents the invention by way

of repreRRItatnG AbRpbmEnaN bS5 (g sIHRIEN0sHIERe socket

numerous other modifications and embodiments can be devised by those

sRiMeeCtArtHe RiGURhicH Aamighwatieatiigpeasidaspiaken fierpranesed of the
' ' igures may 10 not be drawn to scale. Like reference

Fnﬁfﬁ*%}éﬁsﬂ %%r\]/%]#egéﬁ used throughout the figures to denote like parts. -6-

DETAILED DESCRIPTION Referring to Figure 1, an electrical

board-inthide tthérdbonanitetitfystednalviingaiigores set flor tnsevdpaldemiaddients

the present invention comprises a plug connector 1000 and a socket
bR IRIFE0, ol FOBORI D HOARELR SSPICABIPTBIAERLRS BRI
Al4sL CGRREFHPETRB8-s A acigLFe drebhatB e AAERFABPRRY of

comprises an insulative housing 1010 comprising an insulative

lepteaRmiaddreaactioi withatiomn sLidaus dhizg! ungdecstiendriba fsnegoes other
D R P R S BRI R STt whicn
felaniimalHeassopad CRdnpi efios thepionclglEs ehthe FreemibpoTinfidd@s may

The plug connector 1000 further comprises a set of first passa%ewa S
not be drawn to scale. Like reference numbers have been used throughout the

figures to denote like parts.
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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 ofghe 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 fist Pessageweys P3i@aytends 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

passadRelassnotRebafy@rel erbhgaidwand-ipshearskiyercapyac gystem 1

e e LR o e B e e T e

pontieotdil 1000 Hnel lasgikeitanbegterl2000.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 ChIFWER §N SRt SrRAa ey ahdhe eeeRla G SaBRector 1000

PENA RTHGANBAN TR BRIBESRRECRYETHOD.ABRTS15e3 SNRFaINAhdASAg

disposed in“each first passageway 1310 and there is a grounding contact

1600 compsis a0 AR osubalive topgis el P93 2008 Ndthsaasbatixerwal

RS B R e R R TR0 B, e
RS Al O AE0 N 206 xERwls Bronndia tosgRLRT hABBAseOMO0 Sheralfiy Sepiating

1510, a second arm 1520 and a contact body 1530, wherein the first arm
thellongidliost danard Apdinteghhiat ReEH0Br kO abeba gasaskigeilap 1120.

1320, the second arm 1520 is disposed in the second segment
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 isdivided into afirst group 1311 and a second group 1312
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.

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



10

15

20

25

1322 of the second passageway 1320 and the contact body 1530 is
disposed in 10 the third segment 1323 of the second passageway 1320.
Both the first arm 1510 and the second arm 1520 of the grounding
contact 1500 each has a mating portiory 1610, a terminal portion 1630
and an engaging portion 1620 connecting the mating portion 1610 to the
terminal portion 1630. In one embodiment of the present invention, the

insulativeoalbAtKRdal GRHROMESS RS R BRI HRGlIass aepuPYohtas 1400

extending from one end of the insulative wall 1200 to an opposite end of

dhepperelaivenelafiin GasraRY 34/ BRITREIR iraIgsQreakIe: AantaARioho00

m%%jn%atu |§;%%géé§v%@%&$%;s e d@ﬁa@éﬁ%é&}%%ﬁﬁ%ﬁ@?pri%a

metintp popiioali¥1d, teveinihE goitr@0 L460 gnckdroengbgt Adessrtione1420
of the shield plate 1710. With referenc[‘e! to Fi%re 6, when the terminal

FRTGHI BB EHIPURRTY BP SRR (PERHRRE PREBE s it et dboynding
eopeRdingd <28 QU MLANABYIE L h AR {BSERARN Y euAtMDody

plug connector 1000 is to be connected to, the grounding contact 1500
WiBehinhernribefust aenk bathés dispesedign dnesi clraegneadd321 of the

disposed on one si t rounding co 1500 and a.right signal
RO & 20, i S S B SRR e 5088 seoment
Yererofe gl [eesAqRoeg’ 182G hividmiatentAdthisdyonBeotesigmosed in

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

BNEd SsamRbl 3880141 BREeARAsRR 1l AR BRIk st aNm 1510
N im&se%&w@?%@E&ﬂ@twg@mfﬂaﬁmwﬁoﬁl%m%éme

iIrst group 1311 o t pasSageway 1310 and the signal contacts
paatendl§ics ed énnthieabgastiongk630 add 2rvétigading pastagl6a) temnaecting

the mating portion 1610 to the terminal portion 1630.

In one embodiment of the present invention, the insulative wall 1200
further comprises alongitudinal 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
ashield plate 1710 disposed in the longitudinal passageway 1700. The shield
plate 1710 may further include a plurality of terminal legs 1720 configured on at
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 aleft signal
contact 1400l disposed on one side of the grounding contact 1500 and aright
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
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5 Figure 3 provides an exploded view of the exemplary socket connector
2000 shown in Figure 1. The plug connector 2000 comprises an insulative
housing 2010 with a recess 2020 defined by a pair of side walls 2100
wherein each side wall has an inner fage-2110 and an outer face 2120, a
first end wall 2210 and a second end wall 2220, a first housing extension
2510 configured in 10 proximity to a first end of the side wall and a second

b@qﬁwmma@&qu@,iwgﬂmymé SRLONG ¢ AfritiSe the

side wall, a plurality of signal passageways 2300 defined on the inner

riEES 2 Dvpensine siad 2ontecisd 4000 elisngser i the Bostaraipsial 1 of

A 5 NS AR i o
growity3aDr efethigdinr depassageBeey diBa0least one end wall of the

insulative housing 2010 configured to cooperate with a plurality of

complementary retention devices 2600 on an optional supplementar

Shicld DI BEOHRERR S QUFbA R AR ALY a0 VIAEIOr
sgodignahAH Fﬁ'@f@;‘@_i@ﬁ@yﬂq_mﬁéw@@% i S8gn iPfsul ative
applications where it is not 20 critical to provide good EMI shielding from

haising 201 @il arreeass 2620 cleétned Myea(oal 0D G A alds Alfiiry/iesein

optional supplementary shigld plate 2400, In one embadjment pf the

B R e B R A S B R B e B et
sapolantkakcopieratnivdl 2200, cofietibingsaidesdtasonteBnmabidigured in
2620 and at least one end finger 2410 connected to a longitudinal 25

BHiMhbAtP 24D sk enchal1Ge S Aeteti e S ReReNEaNSIfe SxtEName520
ggﬁﬁ g‘rre Uﬁl}ﬁ%ﬁﬁﬁr lity o% co%nplem%ggaﬂiereten%gﬁaé\%g ﬁtgo%f.sl' Qal
fiesshgawngs 2360 siehned 1o, the i swephiddes 2dihg ekteesiae 263052100, and a

E)?areet\n tey; (\3\{" tg éplgﬂ Cc%rﬂ A&?Sﬂi%‘é’ﬁosed in the signal passageways 2300.

In one embodiment of the present invention, the socket connector 2000
further comprises a plurality of retention devices 2320 on at least one end wall of
the insulative housing 2010 configured to cooperate with a plurality of
complementary retention devices 2600 on an optional supplementary shield plate
2400. The optiona supplementary shield plate 2400 provides additional EMI
shielding from the external environment. Thus, for applications where it is not
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 alongitudinal
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
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retention devices 2600 on the end finger 2410 of the supplementary shield
plate 2400 which are designed to cooperate with the retention devices
2320 on the end wall of the insulative housing 2010, retain the
supplementary shield plate 2400 to thegnsulative housing 2010 when the
supplementary shield plate 2400 is coupled 5 to the socket connector
2000. With reference to Figure 7, in one embodiment of the present

reuaiiion déDRe8t2e00 A eMcendB37Ag LR BidResmematalikRield plate
insulative housing 2010 may be but not limited to, a groove 2330

4ehehis mreapsisnedrie enaperalpatihibe et ARARYipeaR3RBAN the end

FAR PR DA PR S R . Bk

the ie1sdl atalech dloei imgp 2RO evinending LRjleMertanpshitbiel pliae 4@ igryoupl ed
shield plate 2400 with the socket connector 2000, the supplementary

ECIHFE'B %m@%rl%oﬁged from the top of the socket connector 2000.

As the supplementary shield plate 2400 moves vertically 15 down towards

the sogkgirpaReSiRE0 M darenIwnry dratieR)of e prbe iRl Efion,

insulative housing 2010 deflects the latch 2610 on the supplementary

thedelentienimioae w328 iguiethgdihe4rol agathef dhishi neuletixe/batising
nd_wall. As soon as the latch 2610 es an edge 2340 before the
st e i S R AR T e iR PR enc
Wzl ths theargid eniéhthey Jetertioredisdte 2606 endhwalippheémentary shield
supplementary shield plate 2400 is now co%ed and retained to the

Bl hesidonah i mEesligp kg Khaikensig awew {iarmshe end
g oA c e PRI FEREIRets 2D reference

igure 9, in one embodiment o nt invention, the
socket connector 2000 further comprises a housing ledge 2530 25
adjoinii® tteufitstthewssipgl extentsiognshbd d f atee2bvwithdhsisacket connector

%bedjst.og s%%%?ementary shield plate 2400 isto be fitted from the top of the
socket connector 2000. As the supplementary shield plate 2400 moves vertically
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 returnsto its original position and thus engaging with the
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
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
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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 -10- supplengentary shield plate 2400 when the
optional supplementary shield plate 2400 is coupled to the socket
connector 2000. The housing ledge 2530 serves to further retain the

\SlephantRP/esHRIERPY B2k lAReAAPR BptsnaPskippl eattreaty SAEE plate
and prevents the optional supplementary shield plate 2400 from 5 being

A4Rckiscenup! aelyasherpaaiet coananten200Qe TmaPuSROIEIgR RERD serves to

R R NP S R R TRE 2 e e

connectior 2000 aadpbeyents i eptia il esoppemérsappshneton alatsRidd from
late 2400 will provide EMI shijelding from the external 10 environment for

E%%g @?b%@”nﬁ’llécgr ination of the grounding contacts

1500 disposed alongside with the signal contacts 1400, the shield plate

1710 o\rpRepGdYENRIRAAEGEDBDH BFIAS DAY L DIEREItSF S Blate
1000 and the coupling of thé optional supplementary shield plate 2400 to

O dskenmeatrsbtorerUIRdITHE ae(neb saOWR)s@ reay ntedrckcuit board
' d in Fi is therefore clear how, the .
BRI AT RAE (St 2boll S RSB Rl otiona
betpeeneritg pignal ¢ phipsEaodinwerdihiel& MVis heaidiontjdroith ehe external

external environment when the plug connector 1000 is coupled to the
epviaNFaRmdQosekeh 69Bnesth g @@ ription of the preferred

_embodi_ment of the in_ve_ntion _20 ha_s been presented for purposes 01_‘ _

e RSB i S e AR AR AT i
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
signals within adesignated 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
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 embodi ments described herein were chosen and described in order
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 isintended that the scope of the invention be defined by



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 principlegof 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

frbleditd pparided feHse, GAE MRRISERETRGdbrElApRNesh i i breadth

scope of the invention be defined by -11- the claims appended hereto,
Whlﬁhéhﬁé@mm%w lyheUftedoreadth to which they are
legally and equitably suited. -12- CLAIMS 1. 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 5 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
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 10 portion of the longitudinal base; a set of second passageways
configured alongside the first passageways wherein each second
passageway has a first segment extending 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
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15 portion of the longitudinal base and a third segment connecting the first
segment to the second segment; and a plurality of signal contacts
disposed in the first passageways wherein each signal contact comprises
a mating portion, a terminal portion antban engaging portion connecting
the mating portion to the terminal portion. 20 2. The plug connector of
I&gurther comprising a plurality of grounding contacts disposed in
Ché nd passageways, each grounding contact comprising a first arm,
a sec arm and a contact bod Where| the&r@';ﬁarm is dis osed in the

Lfirst EoRReEt QEEQHEPH ﬁ%v NGHEPIY s%eged in

the second segment of the second passageway and the contact body is

dispoge hisu AR B eheR Sa9meRAs! EsRs ARl RERRAAAIY Maviky BiF89 ace

plug connector of claim 2 wherein both the first arm and the second arm

anst aregpodianey hnitastletive WﬂHMemiimgtfr@“rpﬁn&dnngi teehnakbase and
rti n.engaging, portion co |n he r he
s e nGPeREr e el BTSRRI AR TR

to 3 wherein the 5 insulative wall further compnse a Iongltudrnal

passa@rﬁ\aagr@rs;@adwa Seoneng ansl opf ihe | alhisepel PBROFIS
end of the insulative wall. 5. The pl ﬁ% connector of claim 4 further
gr@bﬁ@f@hﬁg Hsm@mgmas@w itrtﬁl S%MWWGIW@” to

I I |
g e BRI Por R e e %ﬁﬁﬁ%@@%&i@ﬂ%%ﬂt%&gg
passagmrmyg exbeimdsifaowe thelssoondithce of dbss dedl e dowal borthé setond

walls, e ide .wall h an inner face and an outer face, a first end
QAT B L ke

a set of second passageways configured alongside the first passageways
wherein each second passageway has afirst ssgment extending 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 first segment to

the second segment; and

aplurality of signal contacts disposed in the first passageways wherein each
signal contact comprises a mating portion, aterminal 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.
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a plurality of signal passageways defined on the inner faces of the side 15
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 aplurality of complementary
retention devices on an optional supplementary shield plate; and 20 a first

housi [ fi i imity: ' d of the sid Il
3and o SE RN SRR B i i Bsgone
argi dheneideouadi iy dofitatieasthessmgrieuginetertapertd on cansigniies fsortion

cooperate with the optional supplementary shield plate and retain the
anshaio SROSGHIPREH AN OBRRTH tiRe A E G PRt tRdhis My iah pastion.

optional supplementary shield plate 25 is coupled to the socket
4.conndtwplagnesredrEE RnretdhemtraasMeLEtRENs dnt Psivgesei n the

- ing | iQining the fi 1S ' h '
A B e o R S SEY I e enc
ofinlseliatsutahivaesive | socatheppossie gnit 0 eheLicisukaiivibevatiusing ledge at
least partially covers an optional supplementary shield plate when the
5.optiofalesplion emamsetor sifieldiptadef i tihaupdedadding sastietdpruedizpdsed in
9. The socket connector of claim 7 or claim 8 further comprising at least
thg@ngiiHiBRl eTI0sMIEN plate comprising at least one terminal leg and

at least one end finger connected to a longitudinal shield body extending

6.from THemkicherrNS el e tHekecermpene R SuEakyPlirsriRa
| eg%e\?s Hﬂ %‘Wdﬁ? Mr@ﬁe \é\ﬁlﬁ‘ W@%}gafg%plementary retention

Icesdesigned to cooperate with the 10 retention devices on the end

7. wall of NP UBHNERI-SaFRISHGain the

an insulative housing with arecess defined by a pair of side walls, each side

wall having an inner face and an outer face, afirst end wall and a second end wall;

aplurality of signal passageways defined on the inner faces of the side

walls;
aplurality of signal contacts disposed in the signal passageways;

aplurality 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; and

afirst housing extension configured in proximity to afirst 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 insul ative housing when the optional supplementary shield plate

is coupled to the socket connector.

8. The socket connector of claim 7 further comprising a housing ledge

adjoining the first housing extension to the second housing extension thereby



10

15

20

supplementary shield plate to the insulative housing when the
supplementary shield plate is coupled to the socket connector. 10. The
socket connector of claim 9 wherein the retention device configured at the
end wall of the insulative housing is a ggaove extending inwardly into the
end 15 wall and the complementary retention device on the

o T SRR SR SR R PR IR oo
|eth stepMpanthedisinsing ledpplementapaniislyl conestarifpiindntive

housing when the plementary shield plate is coupled to the socket

SRR YhiEI Pk S 83 PRI el BRI ¥ SHIEI Lt
cdd#%&%'ﬂﬁ&%&{ef‘%%ﬁ{ﬁhe claims 1 to 6; and a socket connector of
a

y one of the claims 7 to 10.
9. The socket connector of claim 7 or claim 8 further comprising at |east one

supplementary shield plate comprising at least one terminal leg and at |east one
end finger connected to alongitudinal shield body extending from the first housing
extension to the second housing extension wherein the end finger is configured
with aplurality of complementary retention devices designed to cooperate with the
retention devices on the end wall of the insulative housing and retain the
supplementary shield plate to the insulative housing when the supplementary
shield plate is coupled to the socket connector.

10. The socket connector of claim 9 wherein the retention device configured at
the end wall of the insulative housing is a groove extending inwardly into the end
wall and the complementary retention device on the supplementary shield plateisa
latch extending away from the end finger towards the end wall of the insulative
housing such that the latch engages the groove and retain the supplementary shield
plate to the insulative housing when the supplementary shield plate is coupled to
the socket connector.

11. A board-to-board interconnect system comprising:
aplug connector of any one of the claims 1 to 6; and

a socket connector of any one of the claims 7 to 10.





