1 Cross Talk Reduction For A High Speed Electrical Connector FIELD OF INVENTION The invention
relates broadly to cross talk reduction for a high speed electrical connector. 5In particular, the
invention relates to cross talk reduction for a connector such as 12G SAS (12 Gbps Serial Attached
SCIS) connector. BACKGROUND Electrical connectors are generally used to provide signal
connections between various in 10electronic devices. Electricnl connectors consist of contact pins for
connecting electrical signals as well as ground. The increase in complexity of design of electric circuits

due to usage of micro-cfeesbhitkRaftsdomETRAt gh frtre Rlestic e cal connectors with

closely positioned 15 electrical contact pins. Close proximity may cause cross-talk between adjacent

contact pins cagEy e sigRaRrigRss-talk is an electrical phenomenon in signal transmission due to

electrical signal interference betweeg acgacent si nal lines..Cro s-%alk indsjggél | transmission leads to
Wi i} S

loss in signal IHEJNE 9B EFELE BRERY HigH $ped o for & high, s ctrical connegror

Spee Eiectrical Connactors can cause Insertior of
unwantedSspile §arieisigthe verisedaltieg ih 58S BHnIgHHAEINRPRTGREIR. BFLRS feSoPARce occurs
when there is @stibéckes ueacyed BEi0)a@sedailk, which leads signal degradation. Conventionally
(refer to Figure 1), in order to reduce cross-talk, a connector 100 is 25 designed by separating
adjacent signal pins 101 with ground pins 103. i.e. the connectors are designed to position the signal
pins 101 in be g&?&%ﬂ% pins 103 and separate ground coupling contacts 105 are provided to
connect all th&gedinatiophms 203, arhganseatif YegshiamsayidtiHaEd GpIRRF (OISt ABIYSRDS/ RitkSpBndent on
mechanical fosertefibeignas cceatplingcostants dDSisnifichrdate Hiorates mveedime e80tidtre is thus a
need to provide an electrical cép&mgptor that seeks to address one or more of the above disadvantages.
SUMMARY Ssgmbodiments of the present invention provide a high speed electrical connector (e.g. a

The increase in complexity of design of eiectric circuits due to usage of micro-electronic
devices has resulted in the need to use electrical connectors with closely positioned

15 electrical contact pins. Close proximity may cause cross-talk between adjacent contact pins
carrying sighals. Cross-talk is an electrical phenomenon in signal transmission due to
electrical signal interference between adjacent signal lines. Cross-talk in signal
transmission leads fo loss in signai integrity.

20  Cross-talk in high speed electrical connectors can cause insertion of unwanted spikes into
signal lines resulting in loss of high frequency signals. Often, resonance occurs when there
is a shift in frequency due to cross-talk, which leads signal degradation.

Conventionally (refer to Figure 1), in order to reduce cross-talk, a connector 100 is
25  designed by separating adjacent signai pins 101 with ground pins 103. i.e. the connectors
are designed fo position the signal pins 101 in between ground pins 103 and separate
ground coupling contacts 105 are provided to connect all the ground pins 103. The use of
separate ground coupling contacts 105 is dependent on mechanical force of the ground
coupling contacts 105, which deteriorates over time.
30
There is thus a need to provide an electrical connector that seeks to address one or more

of the above disadvantages.

SUMMARY -
35  Embodiments of the present invention provide a high speed electrical connector (e.g. a
12G SAS connector) with reduced cross talk.



12G SAS connector) with reduced cross talk. 2 According to a first aspect of the present invention,
there is provided an electrical connector comprising: a housing comprising one or more series of
electrical pins, wherein each series of electrical pins comprises: a plurality of ground pins; and a
plurality of signal pins; wherein the signal pins are positioned in between the ground pins, and wherein
the Splurality of ground pins are integrally connected,to each other within the housing. Each of the
ground pins may further comprise: a contact portion for establishing contact between mating

connectors; aA6FAIf PoraokiTorrEpRfhethitity aReResht BYBRHRE. cifElftds ab@ViiBasE pBiRTSIF ¥ onnecting
the contact parioraadctenmisiad poHasind @chherikiag empostiorvraayriee sUbistanaainsestangolar and

comprise: a substantiiHaEght Ve & RAMEERs and AR etirs My heei g MPEahiwall connects
the contact portion and one end of?#e po%%um ,whﬁle th[epincrﬁngg%ﬂ Céanne::bts éhtgpofﬁmg end of the

podium and ttPénPérWSWp@ﬁi%iﬂf‘%trﬂﬂ"\sfvﬁ‘éerg%&%ﬁ@eceth?tgFﬁ{’e DA BIE iR D i e cted by
15a substantiffiyaliit usyas PiMeasdrapmihscriy ied sredel i eatide M ale §tuind pins and beneath

the bus bar.  The housing of mating connectors may be provided with a hollow channel for

20accommodaling #e,0usAR Ay HREEP I TRE P WRBRGE! SERUAYRIBS BRI HE dokemsally
connected meg refer_ablél three. The number of slgéré%lspms in between two und,g%ms that are

b b )
intogrally comiERERT AU LS RTBREHBI, AR RRRBARS: SO BEG, 19RSh Sl GHEA 25

According to @’ecobrbanpdien therectiptbvietutpgt rstind @nst RIBVARAGIAh electrical connector
comprising the steps of: providing a housing for holding one or more series of electrical pins; providing

a plurality of gmgnga@wﬁo@md%oad@mgenﬁa sanngLhe. 5190k RLRS A%Q@Mﬁmt%@%@mund pins,
1

wherein the plurality of ground pins are integrally 30connected to each other within the housing.
According to 2'fire RRIER: e IR Wl WRPEH Y B - Gr0h A 3 RE Y 5h e tqPiaSl BRMR.ctor, the
array of grounghpingecensiglifedped vet raddiths indinsdusi gofnerisce ribsll eeshatt® P plurality
of signal pins pegttienathbatymeshtad asRaaH vegroindbins Uik araimg el exsinstiel ground pins
of the array arg gbggpaqﬁigmg%@%g)r integral

The signai pins may be located in between fwo ground pins and beneath the bus bar.

The housing of mating connectors may be provided with a hollow channel for
20 accommodating the bus bar of the ground pin.

The number of ground ping that are integrally connected may be preferably three. The
number of signal pins in between two ground pins that are integrally connected may be
preferably two. The connecior may be a 12G SAS connector.
25
According to a second aspect, there is provided a method of fabricating an eiectrical
connector comprising the steps of: providing a housing for holding one or more series of
electrical pins; providing 2 plurality of ground pins and signal pins; and positioning the
signat pins in between the ground pins, wherein the piurality of ground pins are integrally
30  connected to each other within the housing.

According to a third aspect, there is provided an array of ground pins for an electrical
connector, the array of ground pins configured o be received in a housing of the electrical
connector with a plurality of signal pins positioned between the respective ground pins of

35 the array, wherein the ground pins of the array are further configured for integral
connection to each other within the housing.



connection to each other within the housing. 3 According to a fourth aspect, there is provided a
housing for an electrical connector, the housing configured to receive a plurality of ground pins and a
plurality of signal pins positioned between the respective ground pins, wherein the housing is
configured to accommodate an integral interconnection between the ground pins within the housing. 5
BRIEF DESCRIPTION OF THE DRAWINGS Embodiments of the invention will be better understood
and readily apparent to one of ordinary skill in the art from the following written description, by way of

example only ASFRITRGShRIFRBhaRRETEHBER 4SVRTEIRT RIS N e BRI I SPh ettt Giew of a
conventional elesirgalwtipnedtos; receivéigupierdlis afperspectire \aetv o baslisseldsigotindngin used in a

plug of the elegitiEalLPBRGES, & GeRsEaneeItABRMIRRIRIE T DS RES RERbHRYEREOR
Figure 3 is perspective view of a bal%lsggg round RiD \Hsed ina {rﬁgg%taclet%f t{ag g{l)%%g;({jal connector in
g

accordance ARGABS AP thie present ?nveétnt{:fgrr‘l;t i igure 2 &1 an exemplary perspective

view showing electrical pins of a 120 SAS connector plug in accordance with an embodiment of the
present invenBeiEF QEscRIATiap atiaHp R NS pective view of Figure 4a; Figure 5ais an

exemplary PessREGHNR eW SHOMAMRIPGHICE RBsPt AdbAl0sA SHaORAGR UokeR!aslenin gccordance
with an embodiment of the E)rese t mvgnt}gop ZOFI%U{G 5bhis a artlgl mvertfed Qerﬁaecltive view of
FS flowin ritten X on

Figure 5a; l"“ﬁ'i‘&ﬁ’ré .‘ \ch"?s. ¢ B4 fginpt SERMVE VIEW B &M oSG f0r a conventional 12G SAS
connector plufft conjurelignraitbiing Havaraalipafipective view of an housing for a 120 SAS connector
plug in aggordance wighran enaheeimentofisherpsesentitiventitriRaFganecka; is a partial perspective

gireevgemgvf;lﬁigg fRl GRNYeRIONRIZARAIIERRESL BN R (RareasHaneR With asugnapasiment of the
eiectrical connector in accordance with an embodiment of the present invention;
Figure 3 is perspective view of a bussed ground pin used in a receptacle of the
electrical connector in accordance with an embodiment of the present invention;,
15 Figure 4a is an exemplary perspective view showing electrical pins of a 12G SAS
connector plug in accordance with an embodiment of the present invention
Figure 4b is a partial inverted perspective view of Figure 4a;
Figure 5a is an exemplary perspective view showing electrical pins of a 12G SAS
connector receptacle in accordance with an embodiment of the present invention;
20 Figure 5b is a partial inverted perspective view of Figure ba;
Figure 6a is a partial perspective view of an housing for a conventional 12G SAS
connector plug;
Figure 6b is a partial perspective view of an housing for a 12G SAS connector plug
in accordance with an embodiment of the present invention;
25 Figure 7a is a partial perspective view of an housing for conventional 126 SAS
connector plug in accordance with an embodiment of the present invention,
Figure 7b is a partial perspective view of an housing for a 12G SAS connector
receptacle in accordance with an embodiment of the present invention; and
Figure 8 shows a flowchart iliustrating a method of fabricating an electrical
30  connector according to an exampie embodiment.

DETAILED DESCRIPTION

Figure 2 is a perspective view of a bussed ground pin 200 used in a plug of the electrical

connector in accordance with an embodiment of the present invention. in the embodiment,
35  three ground pins 250 are shown to be integrally connected by a bus bar 205.



Figure 7b is a partial perspective view of an housing for a 120 SAS connector receptacle in
accordance with an embodiment of the present invention; and Figure 8 shows a flowchart
illustrating a method of fabricating an electrical 30connector according to an example embodiment.
DETAILED DESCRIPTION Figure 2 is a perspective view of a bussed ground pin 200 used in a plug
of the electrical connector in accordance with an empodiment of the present invention. In the

embodiment, 35three ground pins 250 are shown to be integrally connected by a bus bar 205. 4 Each
ground pin 258asbresmstedatia JEfeapneittitpBIeRIrc2U2ch REricfe R I G DBl7PRER P8 Connected
by a substantially sectangetardhgsesnpstion 20 fchgbasegeriot2Reonsistasl poslthstantially

upright wall 2Qg gjal %ﬁoé’gl}d:@?a%% T&%ﬁ?mm%@amog uﬁPEéhStSrﬂéﬁ’éh‘rﬂﬁ-Q%BQ@@f‘ 206 and

an arcuate portion 209, wall 202 5 connects the contac % 201 and one end of the

podium 204, RRESRET n%ng‘g)%gllp%é’%gﬁﬁeﬂg L Ytk eﬁa Ol PSR 3 Kk E%arcuate
portion 209. Steoesixitiie contad peititsr 28icapo G end G4 taﬁemﬁé@‘raﬂ%cwh'ii’e’t'fl‘éd"ﬁs'/"%ﬂéﬂﬂi‘stantlally

flat bus bar 2GfeAsrmdas e thetRieepraupndipine@binanavidedate shasmets Zdstasghavhich signal
Pins (refer FIoHEegAR) HE PIaviAedod T wsgogﬁ{%ma&\ﬂg% 9UuanipaNlReK98R e 10ground

pins 250. Figure 3Is a per pectlve view 0 ussed ground Qusedina receP (fle of the

electrical con%Wﬁnt%wﬁé{egW%lW%ﬁ%%‘?ﬁé‘ﬁ? SP?HBEﬁ@QgﬁPfﬁ%%W&f?hlﬁ & éffibodiment,
three ground piefer350ueee 4hiozmn poolidethtdgeatiyscorractiiedioyidersundridesrity Detaeprgisund pin 350
consists of a geniagtpertion 301 and a terminal portion 307 that are connected by a base portion 310.
The terminal portion 307 consists of a substantially upright wall 302 and a horizontal portion 309. The

base portion 310 consists of a podium 304 and an inclined wall 306. One end of the Upnﬂﬁt wall 302

terminates oufefiERRd DA PEERSEIMR ViR AlGLAKRREDIRUPE BNVANRU87E e resiaiRY e Fbrizontal
portion 309 is elesineattechtedoieir adcofdire o adiurn 3Ddbaiesariclih e wedbSt6reentiectinttie other end

of the podium GbanR @, inRagRAIPHRABOWRIGRIRIUEHESReHRRE IR HE-RA BYCLIIS IRPIHEEt portion
311. Subgantially at the center, the podiums 304 are integrally connected by a flat bus bar 305. As a

result, the'three ground pins 350 provide two channels 308 through 75which sngnal;oms (refer Figures
5a and 5b) arEFTOIEER PRSTRER)ISIHS ebArfeniatt Beridaig! and a terminal portion 307 that are

connected by a base portion 310. The terminal portion 307 consists of a substanfially
upright wall 302 and a horizontal portion 309. The base portion 310 consists of a podium
304 and an inclined wall 306, One end of the upright wall 302 terminates cutside the

20  receptacle, for mounting on a PCB, while the other end or the horizontal portion 309 is
connected to one end of the podium 304. The inclined wall 306 connects the other end of
the podium 304 and a linear portion 303, which in turn is connected to an arcuate contact
portion 311. Substantially at the center, the podiums 304 are integrally connected by a flat
bus bar 305. As a result, the three ground pins 350 provide two channels 308 through

25 which signal pins (refer Figures 5a and 5b) are provided. The integrally connected bus bars
305 provide ground integrity between the ground pins 350,

Figure 4a is an exemplary perspective view showing electrical pins of a 12G SAS
connector plug (without connector housing) in accordance with an embodiment of the
30  present invention. The illustration shows three sets of the bussed ground pins 200 each
connected integrally with bus bars 205. A pair of signal pins 401 is provided between two
ground pins 250, in between the channel 208 formed and beneath the bus bars 205.

Figure 4b is a partial inverted perspective view of Figure 4a showing a set of the bussed
35  ground pin 200 connected integrally with bus bars 205. A pair of signal pins 401 is shown
between the two ground pins 250.



305 provide ground integrity between the ground pins 350. Figure 4a is an exemplary perspective view
showing electrical pins of a 12G SAS connector plug (without connector housing) in accordance with
an embodiment of the 30 present invention. The illustration shows three sets of the bussed ground
pins 200 each connected integrally with bus bars 205. A pair of signal pins 401 is provided between
two ground pins 250, in between the channel 208 foymed and beneath the bus bars 205. Figure 4b is
a partial inverted perspective view of Figure 4a showing a set of the bussed 35ground pin 200
connected intEigHERY AR Fils BEFEPEI%. RETBREFHRSIYRYI PIRYIRY 1=lectifdivR e flcn! §f RS ground
pins 250. S Fegomechn iscaptaie wittan persperthresighirshowitdgnetesttical pitodnat 2B AS
_Connet_ctorﬁcsr_rﬁmﬁr(mh%wtﬁ@aﬂ@&iﬁdﬂwglg&@@eﬁr@anﬁw&@%smqu{m%bqfamg preserlllt
Invention. The Illustratjon shows three sets ussed.groun e nn Integrally
with bus bars S9BCARAI T %‘l}gﬁ\’éhplﬁgi%iglé%r%\%éa?ﬁ V\‘/"l(-!.l'J i \%Jg%ﬁﬁa\ﬁ%gpiﬁgt gg%',qtiﬁ%)etween the

channel 308 fereHBd RiFRPER B ABWARN iR BaP ) S0EigTRedANka Far A5 e ka3 &rspective view of

Figure 5a showing a set of the bussed ground pin 300 connected integrally with bus bars 305. A pair of

signal pins 50@1‘%%%%‘ DeiwerRBeve QHRuRR RiBs 3PRgLR BiDweWR%mis apartial paspective view
of an housing 600 for,agc%nventiop I.ltZG %As‘tﬁ nn %‘t%rr,;%ggﬁ\ AI:|3n an e]orihgaégfolg I&tg\%l direction of
the housing 686 KePiTot G BBG o MEHSEE ADIGAIE of series 605, 807 of hollow channels 601, 603.
Each series 608weerT thefwprisesthege Bafllow channels 601 for holding the ground pins (not shown)
and four b hollow channels 603 for holding the signal pins (not shown). The hollow channels 601, 603

are positioned:jg thesdirectinnRaralishiR RGN LENG NRHINDERS- T hs-cbawngls:661ges holding the
ground pins are positioned at extreme ends and tpg gen ernoff%ﬁecn serlesegf9§ 8687 Whll%(% pair of

d
channels 603 {37 RSIRIRY th&'QBh AN FIREEIR PoditiShel i BeRvaern the thannels BOT for holding the
ground pins. ZO'Figese Splisaktpel saliefcfepctii ef tiRiRvos i HitiSHg 583 £35S 8t Ctor plug in
accordance wighrarses bpsinneniofcthe e Sont invesiting . tAdongai elos gade shivleteraiddivection of the

housing 650, the ousing X eAMRNISRS ALLRINA SRHSRHARE. ANBBIdlAhweRels810, 620.
Each series 606, 608 comprises three hollow channels 610 for 25 h0|%l q_the rounds%lp%rzso (refer

. P three hol 6 n
Figure 2, FiguP&s PREURRE U5 B A TRSP R BRBUPLR A R B Yo PRSI G the S e Bivs Sigival pins 401
(refer Figures Midinadhgtdrotihe tieslew eprifnier @ Eotrepe erdsbsitisherier HeRhetiics Pitallel to a
height of the haitsing558aif beshannesod 16 fandrdirgsiheaospsnaepiosiibecirerpasttanes at extreme

ends and center gjlquggﬁgpg@é%gfm@%gfmIg“%‘pair of channels 620 for holding the signal pins 401

30are positioneg In between t annels 610 for holding the ground pins 250. Unlike the conventional

housing %@)0, the channels 610 for holding the ground pins 250 are
Figure 8b is a partial perspective view of an housing for a 12G SAS connector plug in

accordance with an embodiment of the present invention. Along an elongate or laterai
direction of the housing 850, the housing 650 comprises a plurality of series 606, 608 of
hollow channels 810, 820. Each series 606, 6808 comprises three hollow channels 6§10 for
25 holding the ground pins 250 (refer Figure 2, Figures 4a and 4b) and four hollow channeis
620 for holding the signai pins signal pins 401 (refer Figures 4a and 4b). The hollow
channels 610, 620 are positioned in the direction parallel to a height of the housing 650.
The channels 610 for holding the ground pins 250 are positioned at extreme ends and
center of each series 606, 608 while a pair of channels 620 for holding the signal pins 401
30 are positioned in between the channels 610 for holding the ground pins 250.

Unlike the conventional housing 600, the channels 610 for holding the ground pins 250 are

joined together by elongate hollow connection channeis 630 extending between the two

ends of the series of electrical pins 606, 608, The dimensions of the hollow channeis 630
35  are appropriately chosen to accommodate and hold the bus bar 205 (refer Figure 2).



joined together by elongate hollow connection channels 630 extending between the two ends of the
series of electrical pins 606, 608. The dimensions of the hollow channels 630 35are appropriately
chosen to accommodate and hold the bus bar 205 (refer Figure 2). 6 Figure 7a is a partial perspective
view of an housing 700 for a conventional 12G SAS connector receptacle. Along an elongate or lateral
direction of the housing 700, the housing 700 comprd'ses a plurality of series 705, 707 of hollow
channels 701, 703. Each series 705, 707 comprises three hollow channels 701 for holding the ground
pins (not shovﬁ‘ﬂl‘%af’fdﬁﬁ BWFOWF(?R%H@I&%?’?@“H&HW thePsiBial e eRhavn$ Phe hollow
channels 701 c@R@ate ipositmne dioh tha divegtienopatatit Hie aitre i iMaofidhergodsinge/@isibe channels

701 for holdmad@eog{&sé@g pm&m Hasifionesh aH IR PRASABE e, Gentereh @.@ﬁé@%@es 705, 707
while a pair of hannels 7O§Ee Id|n the ig@qlf mslgl[ osmoneéj in between the hannels 701 for

holding the grB hEPBIREEERS R ' S&rEpER/ES RGBT BN OGSHGHr 3128 sAs
connectorﬁecéﬁt@m‘él@ﬁ?%ﬁé&é’ﬂ?&fﬁ&é%iﬂ& ﬁi? éﬁftﬁbﬂlﬁﬁéf‘ﬁtmbrE’é‘“éh?‘iﬁWéﬁﬁB?ﬁ'N&ﬁg@ﬁ elongate
or lateral directiopaiititve:dousingirébiyriiperhieusinghébtt comphsasia plaralite ofseras7D@6er708 of

hollow Chann%!éﬂﬂé%%%&%ﬁ&ﬁ%@;@%@&%@swm hallowchannelss£10sfops 15 holding
the ground plns 3 ure 3 F%lérzgg) gmf) and four hollow hannel;tfts 0 for holdlng the
h

signal pins sigfdl Bils 86 f%rPaf—nfbeusr SMORZIBI AR AREIC LN 505 (¥sitioned in
the direction pHeihsied & Faigpidbetie Q@USMWSO. The channels 710 for holding the ground pins 350
are positigned at extreme ends and the center of each series 706, 708 while a pair of channels 720 for

holding the S'9!@@%.?9%&9@&@3@@9@@@”&% %FQ@Q@%&Q%&%‘&!&P!@E&%&% ground pins
350. Unlike the conventional ousm%mo the channels 710 for hol mg groun glns 350 are joined

together by elBRGAENWEIND HaRRER 5H MR GHRMYER L AR & 'electrical
pins 706, 708 dTrMQ]]m%ﬁhy6nBStﬂ9tﬁéQ1@M@\Wlé@!ﬁaééﬁm@h&m%%@ﬁ%@fréeﬂﬂﬁ)ﬁﬂﬁnéﬁ@wf:hosen to
accommodatamanuﬂvaama@ bus, bao 30adreterE e e &) .doigptises shanmmianeshaskiltustating a

method gL iabHERNILANRIGRYIGRL $§3%9é9%@99@5d'ﬂg3mg@§aem5 SRIRAAIBRN-AdANeRep 801, a

copper alloy strip, out o rical pins 250 01 are fabricated, is provided. At

step 803, the &6 68? BRI is e RER898% %T?ngfﬁlhérﬁ%c@%r?é B AR bdER Hietguration of
electrical pins 2807850 ,12012560¢. weesiitns@05ha fimeing predestois hgplivdf theobeaina déired shape

required for eagh ehdhesrlectivahBine 2o, gBohcdis S8larkhrsridins A2k, 4ol ap@lhare

o oot s e BIANG PIOPESS-3735 S8R R LA RHhmIN SoRIRAHg MeTRIRTHRRIRINS 250, 350,
20 are positioned in between the channels 710 for holding the ground pins 350,

Unlike the conventional housing 700, the channels 710 for holding the ground pins 350 are

joined together by elongate hollow channels 730 extending between the two ends of the

series of electrical pins 708, 708. The dimensions of the hollow connection channels 730
25  are appropristely chosen to accommaodate and hold the bus bar 305 (refer Figure 3).

Figure 8 shows a flowchart illustrating & method of fabricating an electrical connector

according to an example embodiment.

30 At step 801, a copper alioy strip, out of which the electrical pins 250, 350, 401, 501 are
fabricated, is provided. At step 803, the copper alloy strip is subjected to & stamping
process to obtain the basic configuration of eiectrical pins 250, 350, 401, 501. At step 805,
a forming process is applied to obtain a desired shape required for each of the electrical
pins 250, 350, 401, 501, These pins 250, 350, 401, 501 are subjected to a plating process

35  at step 807 to obtain the final configuration of electrical pins 250, 350, 401, 501 at step
808,



809. 7 At step 811, a high temperature thermoplastic resin is provided and subjected to a moulding
process 813 to fabricate the housing 650, 750 of the electrical connector. At step 820, the electrical
pins 250, 350, 401, 501, obtained at step 809, are assembled into respective channels 610, 620, 710,
720 provided in the housing 650, 750 of the electrical 5connector to obtain the electrical connector at
step 830. It will be appreciated by a person skilled in]the art that numerous variations and/or
modifications may be made to the present invention as shown in the specific embodiments without
departing frordriéespfiti oesbisetenaeeaitire MR eRIASHE A/t ds APEYE T RBd FeSEdfteEniB Rliments arr.,
therefore, to baxensidesessinsall fe spertadenbadlusigaioe o npkresttictiveodieetplugt arg receptacle

ofthe electricg) ORCCIOK AV, aNsiel o Seef SBCIHEA BInsayha ISTLGIHBRRN A 1.27 M.
15 The electrical pins 250, 350, 401

501 of the plug and. receptacle of the electrical connector may be
fabricated usifREY VESPRAPHRSY Gz?héf&e@?i(?é?%ﬁ?ﬁg %8?%@B?’Z%ffggoﬁﬁﬁe%‘?ﬁeﬁ*&% receptacle
of the eleétricapersutsdeorbraniay Pechisalipnraesieaziifling: process (refer Figure 8). The housing of
the plug and receptacle of the electrical connector may be fabricated using a high temperature thermo

plastic materig/ Gy, ap injeelion (opding BLaGesSRPROIET FPAR(NQIRIBIM MarEAD the/pceptacle of
the electrical connector may be obtained usméé%.%\‘a cogper alloy) a stam |n%%rg cess. 8 CLAIMS
u

1. An electricdl 8GReRUCHS RRNGTERT: o the pr RYRB ARG BBl YRR S Sectrical
pins, wherein e#ithvisdeiesstint Stdetttheabpiiisoe repds ek the pluelitignofy regadhpiirscabrl. The

10 present embodiments are, therefore, to be considered in all respects to be illustrative and

MM by MR Lo Cal L= A= 5 ]

not restrictive,

The piug and receptacle of the electrical connector may consist of a series of electrical pins
with a pitch of 0.8mm or 1.27 mm.

15
The electrical pins 250, 350, 401, 501 of the plug and receptacle of the electrical connector
may be fabricated using e.g. copper alloy.

The electrical pins 250, 350, 401, 501 of the plug and receptacie of the electrical connector
20 may be obtained by a stamping process (refer Figure 8).

The housing of the plug and receptacle of the electrical connector may be fabricated using
a high temperature thermo plastic material by an injection mouiding process.

2
Lh

Solder pegs (not shown) used in the receptacle of the electrical connector may be obtained
using (e.g. a copper alloy} a stamping process.



a plurality of signal pins; wherein the signal pins are positioned in between the ground pins, and
wherein the plurality of ground pins are integrally connected to each other 10within the housing. 2.
The electrical connector as claimed in claim 1, wherein each of the ground pins comprises: a contact
portion for establishing contact between mating connectors; 15a terminal portion for connecting
adjacent electric circuits; and a base portion connecging the contact portion and terminal portion. 3.
The electrical connector as claimed in claim 2, wherein the base portion is substantially rectangular
and comprise§t2MSubstantially upright wall; a podium; and an inclined wall, wherein the upright
wall connects the contact portion and one end of the podium, while the inclined wall connects the other

end of the podium agd {hedriminaRtignregowherein the center of the podiums are integrally
connected by a substantially flat bus bar. 4. The elec;trica%:fcgé}neqtor as %Iaimed in claim 3, wherein
n

the signal pins arellgc e %&W&é"ﬁ i 8?6&?{8 %elﬁgsao h&atR e Bas” na??%s'g.r 'ﬁgfelectrical
connectofas eled#ied] WPErImPEseF 4, wherein the housing of mating connectors are provided with a
hollow channel for accommedadingdheduag bias;efrdne ground pin. 9 7.The electrical connector as

claimed in any one of the Qrag%mgfq%gg%iw@erein the
wherein the signal pins are positiohed in between the ground pins, and
wherein the plurality of ground pins are integrally connecied to each other

10 within the housing.
2. The electrical connecior as claimed in claim 1, wherein each of the ground pins
comprises:

a contact portion for establishing contact between mating connectors;
15 a terminal portion for connecting adjacent eiectric circuits; and
a base portion connecting the contact portion and terminal portion.

3. The electrical connector as claimed in claim 2, wherein the base portion is
substantially rectangular and comprises:
20 a substantially upright wali;
a podium; and
an inclined wall,
wherein the upright wali connects the contact portion and one end of the podium,
while the inclined wall connects the other end of the podium and the terminai portion, and

25 wherein the center of the podiums are integrally connected by a substantially flat
bus bar.
4, The electrical connector as claimed in claim 3, wherein the signal pins are located

in between two ground pins and beneath the bus bar.

30
5, The electrical connector as claimed in claim 3 or 4, wherein the housing of mating
connectors are provided with a hollow channel for accommodating the bus bar of the
ground pin.

35 6. The electrical connector as claimed in any one of the preceding claims, wherein the

number of ground pins that are integrally connected is preferably three.



number of signal pins in between two ground pins that are integrally connected is preferably two.
58.The electrical connector as claimed in any one of the preceding claims, wherein the connector is a
12G SAS connector. 9.A method of fabricating an electrical connector comprising the steps of:
providing a housing for holding one or more series of electrical pins; 10providing a plurality of around
pins and signal pins: and positioning the signal pinsgn between the ground pins, wherein the
plurality of ground pins are integrally connected to each other within the hous,ing. 510"'0% array of
ground pins f3r an elBEFEAY EBHHOBRESIOTAS LIRS DGOLANE SHECBRAGUPES EMbe YEES VSN a housing
of the electricaliebanettsigwithpiplinrdifiyvetsignal pmsdaiftotied eveenrse FE8PREAYeYround pins
of the array, whgreiBjhgground pins of the array are further configured for integral connection to each
other within the housing. 2011A housing for an electrical connector, the housing configured to receive
a plurality of ground pins and a plurality of signal pins positioned between the respective ground pins,
wherein the hBusing' e EsffiiRA a8 ARG AR ERGINEIRM B MR iﬁee ground
pins within thedrasiags 252G SAS connector.

9. A method of fabricating an electrical connector comprising the steps of.
providing a housing for holding one or more series of electrical pins;

it
)

providing a plurality of ground pins and signal pins: and
positioning the signal pins in between the ground pins,
wherein the pluraiity of ground pins are integrally connected to each other

within the housing.

15 10, An array of ground pins for an electrical connector, the array of ground pins
configured to be received in a housing of the electrical connector with a plurality of signal
pins positioned between the respective ground pins of the array, wherein the ground pins
of the array are further configured for integral connection to each other within the housing.

20 M A housing for an electrical connector, the housing configured to receive a piurality
of ground pins and a plurality of signai pins positioned between the respective ground pins,
wherein the housing is configured to accommodate an integral interconnection between the

ground pins within the housing.

25



