-1- CONNECTOR APPARATUS TECHNI CAL FI ELD The present invention relates to a
connector and in particular to an electrical connector for coupling two

el ectrical connectors. 5 BACKGROUND Hard 1di sk drives (HDDs) are used to
store digital data content for |aptops, desktop conputers, servers and

ot her el ectronic devices in use today. Each of these electronic devices has
its own requirenents for the storage nedia to be used such as access tine,
capacity, formfactor, reliability, and data throughput. 10 Throughput
represents the anount of dataQCONNRBCHIR APPARAYES at any given nonent.
The throughput is usually neasured 1n brt(s) per second (bps). Every HDD
interface communi cates with the rest of the conputer via the conputer

i nput / out puTECH®ICAE.FIRIEDI nterface i s the communi cation channel over
which the data flows as the data is read fromor witten to the HDD. There
15 are many types of HDD interface and they include Integrated Drive

El ectronics (| DEpe peebeahosaniienmalatesgy aAtonactioeand (R pAYticubiratblanConput er
System Interface (SCSI), Serial ATA (SATA), Serial Attached SCSI (SAS), and
Fi bre Chanfiririga) P@I@'@ﬁc&‘i’rr@&lcppp ing twe lactiiesd COBBEEIPE- connect HDDs to buses
that they cannot comunicate with natively, such as | EEE 1394 and Uni versal
Serial Bus 20 list of HDD interfaces described in this section is
not exh stmgﬁqlﬁﬁonstantly increasing to keep pace with the ever
changi ng demands of the electronic devices which dictate the specfications

f the HDDs d Th f b k h
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are often ugirde efectronic devices has its own requlrements for the storage media to be

used such as access time, capacity, form factor, reliability, and data throughput.
10 Throughput represents the amount of data that a HDD can deliver at any given

moment. The throughput is usually measured in bit(s) per second (bps).

Every HDD interface communicates with the rest of the computer via the
computer input/output (1/O) bus. The interface is the communication channel
over which the data flows as the data is read from or written to the HDD. There

15  are many types of HDD interface and they include Integrated Drive Electronics
(IDE), Advanced Technology Attachment (ATA), Small Computer System
Interface (SCSI), Serial ATA (SATA), Serial Attached SCSI (SAS), and Fibre
Channel. Bridge circuitry is sometimes used to connect HDDs to buses that they
cannot communicate with natively, such as IEEE 1394 and Universal Serial Bus

20 (USB). The list of HDD interfaces described in this section is not exhaustive and
is constantly increasing to keep pace with the ever changing demands of the
electronic devices which dictate the specfications of the HDDs and their
interfaces. The interface can be a bottleneck to the overall performance of the

electronic device if it cannot support the HDD’s maximum throughput.

25 The SATA connector and the SAS connector are the two most commonly

used connectors in the HDD industry today. The SATA headers are often used on



-2- HDDs that are fitted with | aptops and desktop conputers while the SAS
headers are used on HDDs fitted with enterprise server systens. Avail able
in the market today are specialised prodgction test equipnment for the
testing of HDDs before they are rel eased for sale. However, nost of these 5
test equi pnents are designed specifically for HDDs with a particul ar type of
interface. It would be desirable to provide an electrical connector that can
be used for the testing of a HDD regardl ess of whether the HDD is fitted

with a SATAHINOHRH 288 ﬁ@te%ﬁit}hﬁ@ﬁ@is ald dedRtdpfcdifipiesd whk ghé BAIEeaeRCL 1T cal

connector can 10 further couple with the exi'sting SAS socket thereby

al | owi ng t hereewdedtamnf DBAsStittsd okttt entorprscsspdrapstehs, backpl ane of the printed
circuit board (PCB) for the production test equipnment. Additionally, it

woul d al so be desirable if the electrical connector can be easily nodified
to serve its purposdable iodheecirketgotiap arextpreralis o peadustiondsstteqaipHpint
interface technol ogy continues to evolve. 15 SUVMARY | n accordance with one
enbodi nent  {®dhe ti:sgmﬁr(aiﬁa&s bgfor hey erealeassd dpesaler Howe Vel mpst 0§ these

Compr 1 51 ng £ SRgPRH R BaledeSpeRlef SRR LI OB PRI ce ano

second mati fgegyEd ace; 20 wherein the first mating surface is configured to
couple with a second conplenentary connector by neans of a central sl ot
defined between a first side wall, a second side wall and a pair of end

walls, all wall sexberitbd@esiragm M]ﬁobﬁﬁ:ean SeEtricaNcoREG that O Beeiad mati ng
surface is configured to couple with a first 25 conpl enentary connector by
means of a famnbeacespmgtofonHad reggpdiess of whethenahd HDD 3s fitted with a SATA

header or a SAS header. It would be desirable if the electrical connector can

10 further couple with the existing SAS socket thereby allowing the existing SAS

socket to be used on the backplane of the printed circuit board (PCB) for the

production test equipment. Additionally, it would also be desirable if the

electrical connector can be casily modified to serve its purpose of connecting two

other connectors as the HDD interface technology continues to evolve.

15 SUMMARY

In accordance with one embodiment there is provided an electrical

connector for coupling two electrical connectors, comprising:

an elongated insulative housing comprising a longitudinal base portion,

having a first mating surface and a second mating surface;

20 wherein the first mating surface is configured to couple with a second
complementary connector by means of a central slot defined between a first side
wall, a second side wall and a pair of end walls, all walls extending from the base

portion;

wherein the second mating surface is configured to couple with a first

25  complementary connector by means of a tongue portion and a pair of end walls,



both the tongue portion and the end walls extending fromthe base portion,
the tongue portion conprising a first tongue section, a second tongue
section and a third tongue section; and3a plurality of contacts positioned
in the housing; wherein the contacts are 5 grouped into a first set and a
second set of contacts positioned in the first tongue and the second tongue
sections respectively. In accordance with another enbodi nent there is

provi ded an interconnect system having at |east one electrical connector

for coupl i ngotibeebegid portilon @nheehdvallssitchdih® Eionh e basePirabAthe
conprising: 10 an el ongated insul ati ve housi ng conprising a | ongitudi nal

base porti otgngukgpeirtign aomipristngnafirsigosgued scbionyl seconddonguersitdtiog asudrd ace;
wherein the first mating surface is configured to couple with a second
conpl enent atyir&WHgEe seetYy aans of a central slot defined between a first
side wall, a second side wall and a pair of end walls, all walls extending

fromthe base 15 ﬁ)orgi.i on,. wherein the aec nd matin urfaﬁle is configured
to couple with adPIyrafity eheositacks Rositipned in USIRE. ERGTEITRC LR Cpor t i on
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extending f ase por

tongue sect bR theBsceB8LQ MehdiRNEYHoAEEShOGvM a 20 third tongue section; a
plurality of contacts positioned in the housing; wherein the contacts are

grouped into a first set and a second set of contacts positioned in the

first tongue angh hb@raasendith@ngtier eatodansnt BsREQTryeided aardtetb@iRicn one
or both of a first conplenentary connector and a second 25 conplenentary

connect or i systemfazthg at lehst asleaaleotiicall canpneioc far couplingltwaaelectridgahce wit h
anot her enbodi ment there is.an electrical connector

connectors, said electrical connector comprising:
10 an elongated insulative housing comprising a longitudinal base portion,

having a first mating surface and a second mating surface;

wherein the first mating surface is configured to couple with a second
complementary connector by means of a central slot defined between a first side
wall, a second side wall and a pair of end walls, all walls extending from the base

15 portion;

wherein the second mating surface is configured to couple with a first
complementary connector by means of a tongue portion and a pair of end walls,
both the tongue portion and the end walls extending from the base portion, the
tongue portion comprising a first tongue section, a second tongue section and a

20  third tongue section;

a plurality of contacts positioned in the housing; wherein the contacts are
grouped into a first set and a second set of contacts positioned in the first tongue

and the second tongue sections respectively; and

wherein one or both of a first complementary connector and a second

25  complementary connector is coupled to the electrical connector.



for coupling two electrical connectors, conprising: an elongated insulative
housi ng conprising a |ongitudinal base portion having a first mating
surface and a second mating surface; 5 wherein the first mating surface is
configured to couple with a second conplenmentary connector by neans of a
central slot defined between a first side wall, a second side wall and a
pair of end walls, all walls extending fromthe base portion; wherein the
second mating surface is configured to couple with a first 10 conpl ementary

t b f t ti d i r .of d |ls, both th
Longue por t1on albecrEtuee WK pEokst EnbedineiaRerens ap sleeiGhdobnectone
t ongue portf(}ﬂ'&oﬁ@ﬁﬁé%@b%@e&ri&é r%hgé%wgf’.ﬁ‘?’?%’%?’coa second tongue section

! by on :
and a third tongue~section; an pl ur ntacts positioned in the
housi ng; wherein the contacts are 15 grouped into a first set, a second set

and a third set memgh@atiﬁsagﬁbé h@ﬁﬁH%igB Ring 4 [6HgifuRNEeY Basd Q@nﬁﬁcond

tongue and the third Tongue sections respectively. |I'n accordante wth

anot her enbhalingatfirsheradng Supfiaoy anéd sarondinatiagragate; syst em having at | east
one el ectrical connector for coupling two electrical connectors, said

el ectrical connector conprising: 20 an el ongated insul ative housing

conpri silng a | onghtredn ted fitsa seatpy dirface iheoifigurad o cotpleavitng ssoorfidace and a
second mating surface; wherein the first mating surface is configured to

coupl e wi t heGNBlEEsHEArY CompEelon Ry dpganset mecandial plpt detined betwecaanfirsasids| ot
defined between a first sid | 1,. a.second side |1 . and a_.pai f end
el 1ot A s Sesendrie el astf hair B 28 SBasouf Bralf e Gina 808 Ihebsoecond
mat i ng surfﬁ&@iohs configured to couple with a first conplenentary connector
by neans of tohgue portion and a pair of end walls,

wherein the second mating surface is configured to couple with a first
10 complementary connector by means of a tongue portion and a pair of end walls,
both the tongue portion and the end walls extending from the base portion, the
tongue portion comprising a first tongue section, a second tongue section and a

third tongue section; and

a plurality of contacts positioned in the housing; wherein the contacts are
15 grouped into a first set, a second set and a third set of contacts positioned in the

first tongue, the second tongue and the third tongue sections respectively.

In accordance with another embodiment there is provided an interconnect
system having at least one electrical connector for coupling two electrical

connectors, said electrical connector comprising:

20 an elongated insulative housing comprising a longitudinal base portion

having a first mating surface and a second mating surface;

wherein the first mating surface is configured to couple with a second
complementary connector by means of a central slot defined between a first side
wall, a second side wall and a pair of end walls, all walls extending from the base

25  portion;



both the tongue portion and the end walls extending fromthe base portion,
the tongue portion conprising a first tongue section, a second tongue
section and a 5 third tongue section; asd a plurality of contacts
positioned in the housing; wherein the contacts are grouped into a first
set, a second set and a third set of contacts positioned in the first
tongue, the second tongue and the third tongue sections respectively; and
wherein one or both of a first conplenentary connector and a second 10

conpl enent ary CoamgfdiRthd SecoRtththd SurthR i8L6atiEhea to CONPROWRR a fTRE
invention may further be said to consist in any alternative conbination of

parts or feadtmpkmentaty anedctoebeimears dhotwngie potteormambapamyifogd waldsy ngs.
Known equi val ents of these parts or features which are not expressly set

out are nevbethibe serguedrrtianagdihe end wadls extendimRimom thedwre prramn,¢he THE

W th rof er SHEGe Pa o caRBHREy b NG SEORT WPEH OB AS o RO an
exanpl e 5)1;0@1%3%,%&59%&;0 gl ﬁered on arigid PCB that is bonded to a
: g

flexible ure 2a shows an exanple of an interface socket used for
coupling a sacrificial SATA socket to a backplane PCB; Figure 2b shows an

exanpl e of a sac§ hfdrﬁiif%‘ %&Q?E%ibn@ F&I}’ﬂﬁ: %Sﬁ@‘%&?iﬁﬁ@{éﬂé@f&far@ SATA

0
header on a PCB for a HFDD or coupling to asacrifticla A socket;

-6- Figure @r@?@@&m@ diigserastiend spraadanhadisenodioftavs posaivmieliigitld SATA
socket is coupled to an interface socket on the backpl ane PCB and a SATA

header on t fiest P@Bust the s¢oDnd Fongresamiithe shiad pengwecctions wdspectofelgramskenpl ary
connector of the present
wherein one or both of a first complementary connector and a second

10  complementary connector is coupled to the electrical connector.

The invention may further be said to consist in 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 nevertheless deemed to be included.
15 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 shows an example of a SATA socket soldered on a rigid PCB
that is bonded to a flexible PCB;

20 Figure 2a shows an example of an interface socket used for coupling a

sacrificial SATA socket to a backplane PCB;
Figure 2b shows an example of a sacrificial SATA socket;

Figure 2¢ shows an example of a SATA header on a PCB for a HDD used

for coupling to a sacrificial SATA socket;



5 invention in relation to a conplenentary connector that is intended to be
coupled to a backplane PCB of a production test equipnment; Figure 4Bis a
perspective view of the exenplary connecgor of the present invention viewed
fromthe second surface of the connector; Figure 5 is a perspective view of
t he exenplary connector of the present 10 invention and the contacts which
wll be inserted into the exenplary connector of the present invention;
Figure 6A is a perspective view of the exenplary connector of the present

i nvention vi ewedpigh@e3tdHdws 4 8fagPRthindtic $E5e8GRatif aphewﬁaeseio%ifﬁs_iznesrzg’mct I ve

view of the exenplary connector "of the present 15 invention viewed fromthe
second nat i sugkstisfcaopledriogur imtétface sacheraphetiackplane W ahllea SWTRAerent parts
of a contact located in_the exenplary connector of the present invention;

Fi gure 8 i shepder orshaBet) ohaHRPew of "t he exenpl ary connector of the

present invention with one contact exposed; 20 Figure 9 is a perspective
view of the exenplary connector of the present invention in relationto a
first conpl ement BRI diniscd Berspedive dewmiandeemplaneconsgired the peesalckpl ane

that 153 nogngeiet B BB BORBler e iaptioe s FBh ARG R o 8% "Gar &
st or age devtiocafl?lack tarfe BUB&T: oidﬁct"i‘orp?e%FP(g,ﬁHn‘éﬁt'Vi ew of one ot her exenplary
0

connect or resent invention inre on t'o a conpl ementary connect or
that is intended to be coupled to a backplane PCB of a production test

equi prent ;. Fi gurpigh@B 4B5isth PaLSRIR Mew\draMe @ieﬁlpﬁrﬁésﬁi}@é&bvo%@%@eﬂt of
Figure 5 10A wth a different’ base extension portion; Figure 11'is a

per spect i veinvertioroyictiee feadnthe aeyorcbsiréeaf thé cohnmgroter; | OA

Figure 5 is a perspective view of the exemplary connector of the present
10  invention and the contacts which will be inserted into the exemplary connector of

the present invention;

Figure 6A is a perspective view of the exemplary connector of the present

invention viewed from the first mating surface;

Figure 6B is a perspective view of the exemplary connector of the present

15 invention viewed from the second mating surface;

Figure 7 is a perspective view of the different parts of a contact located in

the exemplary connector of the present invention;

Figure 8 is a cross-sectional view of the exemplary connector of the

present invention with one contact exposed;

20 Figure 9 is a perspective view of the exemplary connector of the present
invention in relation to a first complementary connector that is intended to be
coupled to a backplane PCB of a production test equipment and to a second
complementary connector that is intended to be coupled to a PCB which is

further coupled to a data storage device;



and the contacts which will be inserted into the connector; Figure 12A is a
perspective view of the exenplary connector of Figure 10A viewed fromthe
first mating surface; and 10 Figure 12B.7s a perspective view of the

exenpl ary connector of Figure 10A viewed fromthe second mating surface.
DETAI LED DESCRI PTI ON The SATA connector and the SAS connector are the two
nost comonly used connectors in the HDD i ndustry today. The SATA headers
are often used on 15 HDDs that are fitted with Iaptops and desktop

comput ers whi | e FfatrSADARAARISARCUTEH OB dichitlatd LdheRRLR TS

server systens. The SATA int erface conpri ses one seg 7 pins
(contacts) pssshtfinveritive ihrrahusivngsiacsonalet@htary Sognedter Ehmd ipineérived te égnent
with 15 pins (contacts) used for the conduction of electrical power, both
segnent s hasaupdedatopt badkpdanelPEBreh g progigetion [t equignBAG 20 interface, in
addition to the two segnents nentioned earlier, there is one nore segnent
with 7 pins having a pltch of 0.80mm (0.03") used for the transm ssion of

data signals. AKigugs18B is atIPf‘éSIF\eé?ﬁlk’étVl@%d’zﬁ)‘/ QPRCTBPIAEY SPRRRSHOTRIOIGHEY on t est
equi pnent e testi before they are rel eased for sale.

However , 3 no (fA B‘flgl ;ﬁggfzer_eggbqs&etx ABITTHRENOS ar e desi gned speci fical |y for
HDDs vmth a particul ar type of interface such as SATA. Figure 1 shows an
exanpl e of a SAT ' tof to a
flexible PCB 24. ﬁﬁhe A §§%e§$ﬁg§{’§glewf’w L}H%@d ‘ﬁﬁ‘ewﬁ’s" Fﬁ%@‘%rﬁ?on t est
equi prent V4 tﬁ@‘&bﬁﬁctsc@'ﬂf&lcﬁzmbé il%%rtéﬂ%)th%@ﬂnédﬂoﬂise A SATA header (not

shown) on a PCB of a HDD-to-be-tested is plugged into the SATA socket 20 on
the rigid PCB 22 before the test sequences on the production test equi pnent

which the flexi bFiguiPEB2Ad%isiSp&ropeitind Vidw ITehe¥sHpRiy cdheectTdY Figure

10A viewed from the first mating surface; and

10 Figure 12B is a perspective view of the exemplary connector of Figure

10A viewed from the second mating surface.
DETAILED DESCRIPTION

The SATA connector and the SAS connector are the two most commonly
used connectors in the HDD industry today. The SATA headers are often used on
15 HDDs that are fitted with laptops and desktop computers while the SAS headers
are used on HDDs fitted with enterprise server systems. The SATA interface
comprises one segment with 7 pins (contacts) used for the transmission of data
signals and another segment with 15 pins (contacts) used for the conduction of
electrical power, both segments having a pitch of 1.27mm (0.05”). For the SAS
20 interface, in addition to the two segments mentioned earlier, there is one more
segment with 7 pins having a pitch of 0.80mm (0.03”) used for the transmission

of data signals.

Available in the market today are specialised production test equipment

for the testing of HDDs before they are released for sale. However, most of these



header on the PCB of the HDD that is tested is unplugged fromthe SATA
socket 10 20 on the rigid PCB 22 after the tests are conpleted. Each

pl uggi ng and unpl uggi ng of the SATA headgr to and fromthe SATA socket 20 is
known as a nmating cycle. The performance of the SATA socket 20 on the rigid
PCB 22 drops wth repeated mati ng. The SATA socket 20 on the rigid PCB 22
is replaced as soon as the nunber of mating cycles reaches the nunber
specified by the 15 manufacturer of the SATA socket 20. To replace the SATA

socket 20 ofst difiipmkfisthrEd8sidAed 9pecifiadly fordeDBRIWRE atﬂaﬁi@maﬁ%pég)fSATA
socket 20 fromthe rigid PCB 22 and then re-solder a new SATA socket 20 to
the rigid PaBr#Rebefthre SAbBAh rigid PCB 22 and flexible PCB 24 can be
re-used with the production test equipnment for testing HDDs. This is tine
consum ng and repeated de-sol dering 20 and re-soldering of the SATA socket
20 fromand to thigure gisbows:anmam&e otiamelgbA tsheketi 2l sbldapd2m a rigidPECBr nat i ve

solution is coupl e an inferfac o) t | ane. of

product i on %%&at éﬁuﬁ‘?rﬁ}?gﬁf) & W‘L&eﬁcgﬁiﬁ@ﬁ?’&ﬂb@?@ @BWHE&BSP“P]Ggé%GpI e a
header : < o} | ane ,PCB of the
25 pr _C)d(l}gt ?%Iﬁ)ﬁﬁ%tﬁn %&E@%ﬁ}&ﬁ% degﬁsogéélﬁfoﬁ%l?gﬁ%ﬁ%%tn%?%ﬁ %ﬁﬁd aée a socket
that is ab§gTiAOh@fdee Phot W)l { RCB f a H@ﬁ)h@%esfé@%?ﬂ%@ﬂ ihietheCB of
the HDD. Figure 2a shows an exanple of an interface socket™ 30 used for
coupling a SATA fdakict20 SATAe cipih OB 22 befme lac et ssymeRCE orrtlgupredidttishows an

exanmpl e of -9- a sacrificial SATA connector 40 specially designed to be used
with the intcardqipmesbwhich e flaxiblg PR 249ho0mpigd te aempiesusdd. d he AT Aeader

20. "Fi gure adkoas e BORGPbibatpD thap ReBuRuaf voeltige S om BESATA ol Sara
S 2ot o Bai BBUPLER 125 WRLe SRS, B heae e PP 202
HDD unplugging of the SATA header to and from the SATA socket 20 is known as a
mating cycle. The performance of the SATA socket 20 on the rigid PCB 22 drops
with repeated mating. The SATA socket 20 on the rigid PCB 22 is replaced as
soon as the number of mating cycles reaches the number specified by the
15 manufacturer of the SATA socket 20. To replace the SATA socket 20 on the
rigid PCB 22, one has to de-solder the existing SATA socket 20 from the rigid
PCB 22 and then re-solder a new SATA socket 20 to the rigid PCB 22 before
both rigid PCB 22 and flexible PCB 24 can be re-used with the production test
equipment for testing HDDs. This is time consuming and repeated de-soldering
20  and re-soldering of the SATA socket 20 from and to the rigid PCB 22 may
damage the rigid PCB 22.

An alternative solution is to couple an interface socket to a backplane PCB
of a production test equipment and then use a sacrificial connector to couple a
header on a PCB of a HDD to the interface socket on the backplane PCB of the
25  production test equipment. The sacrificial connector should have a socket that is

able to accept the interface of the header coupled on the PCB of the HDD.

Figure 2a shows an example of an interface socket 30 used for coupling a

sacrificial SATA connector to a backplane PCB. Figure 2b shows an example of



620. The interface socket 30 has a plurality of socket holes 32 on a first
maj or side to accept a plurality of long tails 44 of the sacrificial SATA
connector 40 to be coupled. On a secondgmnjor side of the interface socket
30, there is a plurality 10 of long tails (not shown) corresponding to the
positions of the socket holes 32 on the first major side, the long tails on
the second nmjor side are used for bonding the interface socket 30 to the
backpl ane PCB 601 of the production test equipnent 610. Wth this

ar r angenent, offgi AN RS MmeedrAd %ﬁ%‘@iaﬁg%g?x%%eﬁfto %@Esmirﬁiﬁlﬁﬁtﬁﬁ:rfﬁ?hgs with

the sacrificial SATA connector 40 instea mati n rect

interface squcket3BFiphat2d ﬁuhwakedxztrﬁ?tehﬁ” DRAHP hewlcPGB 30d onfa POB of a
production test equipnent 610. Therefore, it takes a |onger period of use

bef ore t herBDisthat caredupls todht sawifitial SATAr ¢ameckoddet 30 on the backpl ane
PCB 601. The sacrificial SATA connector 40 is replaced as soon as the usage
reaches the number of_20 maxi jum mating cycles specified by the manufacturer
of the sacrifi cilagusalahowsarfbagremmaetic mpressatatinaroffhaw aisagafiniat SAdett or 40

is tenpqrarily bonded to th i nt.erface sqc 30, .there i ess, damage to
the 1t e OR 4B sSupiE o nl RIeLARF s AL B0otrabheiins BB 8P e aced.
And since i ' f ' et 30
has to be rﬁerSPace ,%tstg&ﬁﬁﬁ'gggg%@ggatahse&‘gé %@E{)Fg#g%%él? gg% e]b

i ncreased. Ge TdeduterfiReisgbkBKsasanpiirality ldfgobleadieOd2 bhe MsBndfort he
HDD-t 0-be- tested is of the SATA interface. The production test equi pnment
610 with thade imd@ephe plwatibeof Bdgdailndd ob thased ficmltSeSTAacdddBctor dh taa SAS

header on its I?ﬁ -10- unl ess the s&;:r'fic,i al SATA connector 40 is replaced
with a simbasouded 9n asgrond jfacies ot Hgtinteatacy sepleeta¥s khare ing pluraligane

time, the interface socket and the hackplane PCB of .the producti t est
cqu pret. 1 Pne i BT SEOw Bl S hond iy B8 BeriPRd oL A sRRERSE 2 P ong
tails of tNhGeFREM hbjdtistle, BRSIFNARE bA%he second major side are used for bonding

the interface socket 30 to the backplane PCB 601 of the production test

equipment 610.

With this arrangement, the SATA header 50 on the PCB 602 of the HDD

15 620 mates with the sacrificial SATA connector 40 instead of mating directly with
the interface socket 30 that 1s bonded to the backplane PCB 601 of the production
test equipment 610. Therefore, it takes a longer period of use before there is a
need to replace the interface socket 30 on the backplane PCB 601. The sacrificial
SATA connector 40 is replaced as soon as the usage reaches the number of

20  maximum mating cycles specified by the manufacturer of the sacrificial SATA
connector 40. As the sacrificial SATA connector 40 is temporarily bonded to the
interface socket 30, there is less damage to the interface socket 30 when the
sacrificial SATA connector 40 is replaced. And since it takes a longer period of
use before the interface socket 30 has to be replaced, the lifespan of the

25  backplane PCB 601 can be increased.

The above design works only if the header on the PCB of the HDD-to-be-
tested is of the SATA interface. The production test equipment 610 with the
interface socket 30 cannot be used to test a HDD with a SAS header on its PCB



5 corresponding to the additional segnment in the SAS interface used for the
transm ssion of data signals. As previously highlighted, the additional
segment on the SAS interface is of a sr@l-ler pitch (0.80mm or 0.03")
conpared to the two segnents on the SATA interface (1.27mmor 0.05"). This
reduced pitch poses additional challenges to 10 the manufacture of the
additional seven long tails in the sacrificial SAS connector. The need to
redesi gn the backpl ane PCB, the interface socket and the sacrificial

connect or cgildsatle Whérfi¢iBES AGRY chindtivredRisdefiaead @it ofkidar AQrifiRil
equi pnent for testing HDDs with SATA headers and anot her production test 15

equi pment famntetor itlrag hdbBsS AB tshcl8ASAN Sedsans: times theameerfdve soakerfanct thei ng

costs for H gggu?c'{o%rers. solution to the above problemis to have a
sacrifi ci alPacsRRBEtEB ohdhe praduchen et garipman avillaweddg bsrredetignadi® SATA and

SAS HDDs usjng.t roduct i te i 1 id hout need for a

maj or redesqcégrptt@gtaﬁgl b%agtg?ﬂeé'clfagg%fiﬁéﬁttgﬁggiﬁi@a&; Sﬂ%c%aﬁ)&i on test

equi pnent . i ; : i in 8RCEAKIiR has a header
t hat cag codu(%‘fée%l\?\#(%lagzeé%@m%%l%%%lglvégifgfﬁa%%én SASAiSr%?fee?ﬁaacggeggc IJ(e]tlf.l eon t he
backpl ane H@lshnggi@ﬁ@f@ﬁtarﬁghﬂg_ long tails on the sacrificial connector

whi ch then require an interface socket that has holes specially designed to
match the long tails on the sacrificial connector. 25 An exenplary

el ectrical conneas previGislphighiazhped; sheaddinveal segmdns oa the $AS Inteifade is
connector that can be used for the testing of both the SATA and SAS HDDs.

I n addi ti orRf & Healeraaitah @80renercP3r) awnpaied [to thg Bvasegments emiba SR TA 1-

il abl e SAS | f . by i i si . f desi
changes  naBREGH I HETBAL Wb A | PEeLRCHhE B R g RBL E RSB Wt
referenge tfe R gHESuftfor b additififdl s@RnBHe aild PEMEGEREBaY SAS

connector.

The need to redesign the backplane PCB, the interface socket and the
sacrificial connector coupled with the need to have a dedicated production test
equipment for testing HDDs with SATA headers and another production test

15  equipment for testing HDDs with SAS headers, increase the manufacturing costs

for HDID manufacturers.

A solution to the above problem is to have a sacrificial connector that can
be used for the testing of both the SATA and SAS HDDs using the same
production test equipment without a need for a major redesign to the existing

20 backplane PCB of the production test equipment. It will also be useful if the
sacrificial connector has a header that can couple with a commonly available
SAS interface socket on the backplane PCB instead of having long tails on the
sacrificial connector which then require an interface socket that has holes

specially designed to match the long tails on the sacrificial connector.

25 An exemplary electrical connector 100 of the present invention is a
sacrificial connector that can be used for the testing of both the SATA and SAS

HDDs. In addition, the electrical connector 100 will mate with a commonly



el ectrical connector 100 of the present invention conprises an elongated, 5
i nsul ati ve housing 110 with a | ongitudi nal base portion 115 and a plurality
of first set, second set and third set-f. contacts 310, 320, 330 received

in the housing 110. The housing 110 fornms a first mating surface 160 and a
second mating surface 165. At the first mating surface 160, a first side

wal | 120, a second side wall 10 122 and a pair of end walls 124, 126 extend
fromthe base portion 115. A central receiving slot 130 is defined between

the | ongi t ugliziRble/S ABtLARETARY soLE& thereb$ migfniside theddifohiiteof RlsRirAtHahges

extending end walls 124, 126 for engaging wth a second conplenentary
connect or 4@cedkd tonaht ibaskplemt PAB sfitfegmedi@ibn fest exjuipmeat. one  enbodi nent,

t he second conpl enentary connector 48 is a SATA header. In at 15 | east one
ot her enbodi nent, the second conpl enentary connector 48 is a SAS header.
The first side wiith kderehes tal imires4A14B, b b s6Banidrhhaaxémplary f ace

t hereof which djvjdes the fi rsft side wal]l 120 into a first mating section
1601 and a elg@@&ﬁhcqmﬁcﬁg 100:e1i tha presat inysatipn comprises A ekaaieh 1601 of the

Second” 9 deltauar®d baTRRE T 1P AR bRERBELERE SR8 1 G MbE 8 opposi ng
to the receggy %ﬁz sﬁfontd%%t hhd Btlird S8 WRldctsLPD, 320P880 r&lei®dy £ (R h@ﬂs\gl% 146

protrude fromthé base portion 115 and next té the respective en S
124, 126. Ebnh T lbughgodBd fdrfis £ OesanatingpnefRd 160 didgsecondppafingn 1461
extendi ng beyond the first mating surface 160 of the housing 110 for guiding
an insertiofurtfced6Second conpl enentary connector 48. - 12 At the second

mati ng surface 165, a tongue portion 200 and a pair of opposite end walls
210 extend fromthe base portion_ 115. Each end wall 210 has  a guiding space
143 for guidi ng fAhthe Wstpiating ssirfacgd 60; @ Sirstsitiovald0appecond side wall

10 122 and a pair of end walls 124, 126 extend from the base portion 115. A central
receiving slot 130 is defined between the longitudinally extending side walls 120,
122 and the laterally extending end walls 124, 126 for engaging with a second
complementary connector 48 at the first mating surface 160. In at least one
embodiment, the second complementary connector 48 is a SATA header. In at
15  least one other embodiment, the second complementary connector 48 is a SAS

header.

The first side wall 120 has a recess 132 recessed from an inner face
thereof which divides the first side wall 120 into a first mating section 1601 and a
second mating section 1602. The first mating section 1601 of the first side wall
20 120 is longer than the second mating section 1602. The second side wall 122 has
a third mating section 1603 at a position opposing to the recess 132 of the first
side wall 120,

A pair of guiding posts 146 protrude from the base portion 115 and next to
the respective end walls 124, 126. Each guiding post 146 forms a tapered guiding
25  portion 1461 extending beyond the first mating surface 160 of the housing 110

for guiding an insertion of a second complementary connector 48.



connector 45. The tongue portion 200 includes opposite first and second
surfaces 5 201, 202 and fornms a first tongue section 221 adjacent to one end
wal | 210, a second tongue section 222 -ddj-acent to the other end wall 210,
and a third tongue section 223 between the first and the second tongue
sections 221, 222. The first and second tongue sections 221, 222 have a
plurality of passages 240 in the first surface 201 of the tongue portion
200 and the third tongue section 223 has a 10 plurality of passages 240 in

the second surf adethizd2cohd niwingongfiee 165 & cong2@Gortion 280 dndaspaipoe
enbodi nent, the first conpl ementary connector 45 is a SAS socket. The

first, the cuwsHe caddvallsel khextandnitonn gheskaseiponidon 803, Eadoend wetl218thashe
first mating surface 160 _each has luralit f passageways 245 t hat

ext ends frfggr?‘tléﬁég $hacst 4??&‘?’?&81@%%5{’@5%@% tﬁﬁﬁ% CHENIHY surface 165
and 15 resp i C I cat i i Lh the
fongue  poribeO5dS” TE AR, forlloh 200/JEcRE] FIPRIE A, RATSARSE At g
sections 1£f611202604 foras AiRNERGuE RediciPPP®l h@¥cenths dRRINAGONREF0245 i n the
third mating section 1603 are arranged in another row and this rowis

| ocat ed | oveecohdhsongueesectionv22@radjdrent fortht otnat enkdevslé2ofdamba thigd smpueons
1601, 1602. 20 Referring to Figure 5 in conjunction with Figures 7.to 9, the

cont acts 30T@ctippdRddstucepthedirst pnd thessecond tongyegscdons 32 -Jhedirshower
transm ssi on

d t .and,a thy,rd set of tacts 32Q, 330 bath f
Si anal &1 ardif SPof s FrHEE: 22 2inRa RBrIIRG IR s 210 hofther o
310, 320, ' . - f th
First. secontissatinrny yte R b 20b Al phpFhEap3oe Ry a2 s 4, 1
recei ve i nplRgicg of hasdensd2ng iParsaesnd ddasd 200 6f HRNGUBuOPbEIAMARAn The
three sets of contacts 300 are substantially identical in structure, and

only one ofattleast ooatadiosli®e0t, itlse fikdt gompdementaey eodmactorsdTisld 8ASysocketl3 Each
contact 300 conprises a first contact portion 302 which will reside at

The first, the second and the third mating sections 1601, 1602, 1603 at the
first mating surface 160 each has a plurality of passageways 245 that extends
from the first mating surface 160 to the second mating surface 165 and

15 respectively communicate with the corresponding passages 240 in the tongue
portion 200. The passageways 245 in the first and the second mating sections
1601, 1602 are¢ arranged in a same row, The passageways 245 in the third mating
section 1603 are arranged in another row and this row is located lower than the

row for the first and the second mating sections 1601, 1602.

20 Referring to Figure 5 in conjunction with Figures 7 to 9, the contacts 300
include a set of first set of contacts 310 mainly for power transmission, a second

set and a third set of contacts 320, 330 both for signal transmission.

The first set, second set and third set of contacts 310, 320, 330
respectively protrude through the passageways 245 of the first, second and third
25 mating sections 1601, 1602, 1603 and are received in the corresponding passages
240 of the tongue portion 200. The three sets of contacts 300 are substantially
identical in structure, and only one of the contacts 300 is illustrated here for

simplicity.



central receiving slot 130 of the housing 110, a second contact portion 303
which w1l reside at tongue portion 200 of the housing 110, and a housi ng
retaining portion 308 interconnecting tise first contact portion 302 and the
second contact 5 portion 303. In the design of the first contact portion 302
of the contact 300 at the first mating surface 160, one has to take into
consideration the desired insertion and normal forces 400, 410 perm ssible
for the second conpl enentary connector 48. |In order for the electrical

connector 100 t oEkxeh edtgctt I00EdptianRcth ArshcoM@tt portidar3oowhichwill RGideya! es,
the insertion and nornmal forces 400, 410 have to be kept to a mninmm In

one enbodi neamtrabfeaeirang sty dd ofithe mousing ifeakecatd comactqiortion B03wigoR  may
be a cantil eyfr beam structure which conprises a first part 3021 of the
first contWHl rsséa atdangeeporianehef wghousmel 1k anda hqusing wéHnl& portion

302 and Ki nk. 15,,302 i he fi 1 and th d

3022 as i 1 PSP AT ORs e e e goplaRt pBRian Sbpand Bie seignd RPERCLORt act

portion 5302p61§iohr3‘0|3i ned at a first angle 3024 to the horizontal position
pa

whi l e the secon rt 3022 of the first contact portion 302 is inclined at
a second angle 3025 to the horizontal position. This cantilever beam design

forms a convex C%@%s@%%ﬁh@%ﬁdcdn@adt?%rt?tﬁf‘l’,ﬂﬁbfﬁ{é ERABVI0NGtThOtirgk 30 of
t he housing 110 for electrically engaging with a corresponding term nal of

t he second matipg soatal §0 cortesttonaldBinad comddération therdédiregl mverdti@aent60.
Preferably the first angl e 3024 is_of a value of about |ess than 20 degrees
and the secetithaigrcss 3095416 permigsibla fog the seqsodicoptplamgniass coonedor 4&gr ees.

cor SEpona P R EEgheBROUGPT IR0 Bt oS B RS o
compl erisnt o0y RAEAR 08l ilifcrbh SR8 A AEK L S UOE 41 P Tp bk 1BhL 0. o
contact porfifmuR3

In one embodiment of the present invention, the first contact portion 302
may be a cantilever beam structure which comprises a first part 3021 of the first
contact portion 302, a second part 3022 of the first contact portion 302 and a kink

15 3020 separating the first part 3021 and the second part 3022. As illustrated in
Figure 7, the first part 3021 of the first contact portion 302 is inclined at a first
angle 3024 to the horizontal position while the second part 3022 of the first
contact portion 302 is inclined at a second angle 3025 to the horizontal position.
This cantilever beam design forms a convex contact end exposed in the central

20  receiving slot 130 of the housing 110 for electrically engaging with a
corresponding terminal of the second complementary connector 48 at the first
mating surface 160. Preferably the first angle 3024 is of a value of about less than
20 degrees and the second angle 3025 is of a value of about 20 degrees to 25

degrees.

25 The second contact portion 303 has a flat shape and is exposed in the
corresponding passage 240 of the tongue portion 200 of the housing 110 for
electrically engaging with a corresponding terminal of the first complementary

connector 45 at the second mating surface 165. The second contact portion 303



- 14 may be bonded to the housing 110 by incorporating a "U hook structure
306 at the second mating surface 165 to prevent the second contact portion
303 from lifting away fromthe housing- 4l0 as a result of repeated mating
with the first conplenentary connector 45. O her nethods of bonding the
second contact 5 portion 303 to the housing 110 may be adopted and are
within the scope of the invention. The housing retaining portion 308
provides a barb on a lateral edge for interfering within the housing 110.

Convent i onaja¢l RBdrdealto $RENBEGIAL 118 iAbbPotAinY 4 At ABGK AurlbhkeBPs §f 500
mating cycles to about 5,000 mating cycles. The "exenplary electrical 10

connect or 10@ setondmapmesemface 16Snib ipoevens tiebdeeond contdes panibre308 fromum of
5,000 mati r]?_ cycles to about 10,000 mati rlg cycles. Different materials such
as phospholifthigonyey HonbHighousing tbdpea resulthoicprated anatingowithghefirsty, or

o manu het ERBPIFRENES fnptiosds: Ol mERRGh oL PO B efeeid GRedle ot '35
i mum 1 R0 Qb RAFEL §1Y mk e SBPpRRRC i BN EGRIETS o e

enbodi nent ﬁfyehﬁ@n.prlﬁﬁmsihgw&_ﬁidi@gipoithﬁ’l HEpilovidadla bABNRCA Giteral 08gd Rt
further conprise a bonding device 140 coupled to at | east one end wall 210.

The bondi ngindenfémeg ddhimtye heusamy 1H@vi ce that is able to tenporarily hold 20
the electrical connector 100 in place with respect to the first

conpl ementary connector 45 at the second mating surface 165 as the second
conpl ementary conneentimal glectnmed cosnegiorsdire eblertecvishstendiadninimmm ¢l

e e bt bl A S, a8 220
de- coupl Ed Ty @ ¢efeneBERbishERY i€ ARGl BRI 0 e i a
need to renpMEinkRecRse6bbbeR10,000Re&1HY cyERA. Different materials such as
phosphor bronze or beryllium copper with nickel and gold plating, or other types
of copper alloys with the equivalent metal plating, may be used to manufacture
the contacts 300. The design of the contacts 300 as well as the choice of material
15 used for the contacts 300 will determine the maximum limit of mating cycles for

the electrical connector 100.

In another embodiment of the present invention, the electrical connector

100 may further comprise a bonding device 140 coupled to at least one end wall
210. The bonding device 140 may be any device that is able to temporarily hold

20  the electrical connector 100 in place with respect to the first complementary
connector 45 at the second mating surface 165 as the second complementary
connector 48 connects and disconnects to and from the electrical connector 100
at the first mating surface 160 during each mating cycle. The bonding device 140
may be integrally assembled with the housing 110 and should enable the

25  electrical connector 100 to be easily de-coupled from the first complementary
connector 45 as and when there is a need to remove the electrical connector 100
from the first complementary connector 45 or replace the electrical connector

100 with another electrical connector 100.



fromthe first conplenentary connector 45 or replace the electrical
connector 100 with another electrical connector 100. -15- |In another
enbodi nent of the present invention, thelsbonding device 140 is a | atching
device with a latch rel ease 1401, a latch nmenber 1402 extending in the
direction of the second mating surface 165 and a hole 1403 in the latch
menber 1402. Wth reference to Figure 4A, as the electrical connector 100
mates with the 5 first conplenentary connector 45 at the second nating

surface 165, a PIoddo#BéQsinbddig o vPRdprieSerin@ddio ke B@ndihg devIcet140 is
conpl ementary connector 45 pushes the | atch nenber 1402 outwards away from

the end wal 4 lat¢hibpeeficesvith arpichrelease ¥40L; arlntehtmemdsr 4402 brtendinghinrtheber

1402 ri des (Igi)_ver, t he fll ope of protrusjon_ 142. As the |latch nmenber 1402
passes the fthe seenrst mating sufage 16hHand gihele 1483 imthedaiohempmbeh nenber

Fe¢f§Ongt
i th. .1 h " foth I ,
402, enanachydd W ISERREHT B4R, Rk DR STRRY BRI po RERRESIR e
posi tiony Thiss chfipldifet@RKEShRR&II4R 1RE Féd&%d‘rﬁ&ﬁﬁ% ?@rf%‘é’i&? tuf®n
el ectrical “~conneCtor 100 is firmy coupled to the’first corplenentary

connect or 4M42 Jeupled ewapkead gl e gt fitse sbmptumi@ntsy coRclorad puddes itest
conpl enentary 15 connector 45, the latch rel ease 1401 i s depressed inwards

t owar ds t helattbusicmdper 1402 oiitwirds emagytfiroodhe cod medt of thedirst compleimmptay, t he
hol e 1403 in the I%'Ech nmber 1402 dj sengages with the protrusign 142 on
the first cepmeaioedSashe tgpharsraberBl02aidesiter thpslopr oéererusiand4244s can be

vy Trom (B ER abnBHI AR SR bR P SRUTED T2 M Al AR B ot e
el ectrigal t‘h@rlﬂ_%ﬁtn‘i’émﬁgolMeﬁgla%gQWiﬂgth@Ef)%ﬁ'ﬁsiéﬂqu?}f tﬁ@%Bnﬁé@?%\gHy 210 so

that the electrical connector can be ‘properly aligned i r st

conpl ement agonneoron et sy thbéatch heym berel 40Qupl fall.badk colitdiongliyal hotizéntl shoul d
be a protrusion at _each end wall of the first conplenentary _
position. This is the locked position of the latching device and the electrical

connector 100 is firmly coupled to the first complementary connector 45.

To de-couple the electrical connector 100 from the first complementary
15 connector 45, the latch release 1401 is depressed inwards towards the housing
110 of the electrical connector 100. In doing so, the hole 1403 in the latch
member 1402 disengages with the protrusion 142 on the first complementary
connector 45, and the two connectors 100, 45 can be easily de-coupled by pulling
the electrical connector 100 in a direction away from the first complementary

20  connector 45.

It is preferable that the electrical connector 100 has a bonding device 140
at each end wall 210 so that the electrical connector 100 can be properly aligned
to the first complementary connector 45 when they are coupled. Accordingly,
there should be a protrusion at each end wall of the first complementary

25  connector 45. In another embodiment of the present invention, the bonding

device 140 may be cantilevered and may be made of sheet metal.

A new type of HDD interface that is emerging today is the Micro SATA
interface. This type of interface is currently targeted at HDDs which have the



25 connector 45. In another enbodi nent of the present invention, the bonding
device 140 may be cantil evered and may be nmade of sheet netal. A new type of
HDD interface that is enmerging today is tghe Mcro SATA interface. This type
of interface is currently targeted at HDDs which have the -16- requirenent
of small formfactor and | ow power consunption. At this nonent, HDDs with
this type of HDD interface are used in | aptops where the thereis Ilimted
real estate within the laptops for the HDDs and the power consunption of
these HDDs jegupef@RESS ﬂnaulflsﬁntf@ao%ﬂ\ldv%sﬁfe%sns r!ﬂ;?n&fl A OthhOnidpier face S
conpri ses one segnent for the transm ssion of data signals and anot her
segnent fdHEEhewuhnhmayponfbﬂ)Bhﬁ&rﬁmeah:pﬂﬁ&nlapmphvﬂﬁgaﬂmiﬁwhaMIng a
pitch of 1.27mm (0Q.05"). The difference between the SATA interface and the
M cro SATA limiedieal cstate withae theolaptaps for greoHBRsandhtherporees, cansemptiobed o

Ceduced fr aBERSHLTois A EondkEn ﬁ%i@ﬁéﬁt"f“ﬁa Weiafeahs SPerd SATAGTRTRG o

o i T T

el ectrical RRWR condukios df@éﬁtﬂ@élﬁr)ov%rebbtﬂ stegﬁlelnfmwlng Q@iiRAtof B2Tmhhe
remaining 2 pins are in the shorter segnent. "I n another enbodi ment of the

present i nvi@@59nThe HeTakrcot béteaden dhn SAdidintedfhc 60D thesMicoa8ATHA ci al
connector that can be used for the testing of the Mcro SATA HDDs. In
addi tion, tiREerEcsds fhatdpr denaeoorAbdootarface. ﬁhﬁtr@m@qrw ﬂ@ﬂﬁ(@%&%ﬂd&ﬁé

backpl ane. OB UG GRS s Eate miverds BighARieRe kg drdod” ¥84 B <11 gt
modi 1 e Lo aegepy b ARG e T ) £6 BRELRAPSYe %Ofu%w xﬁ&é‘d BAgS 10

Fi gures 10A e exerrp ectri ca connector 2000

of the pres;ﬁﬂéllérwgﬂifeh%rb)ﬁ@%ﬁéé ﬁ@ﬁlo@lrbx@ér%ﬁlﬂﬂt@[dbhe 9 ]?'1 lsi'(@éﬁth(@tsh@l'l@da't‘tﬂi 2110
with a | ongitudinal base portion 2115 and a plurali

for the conduction of electrical power, 7 pins (contacts) are m the longer segment

and the remaining 2 pins are in the shorter segment.

In another embodiment of the present invention, the electrical connector
15 2000 is a sacrificial connector that can be used for the testing of the Micro SATA
HDDs. In addition, the electrical connector 2000 will mate with both a standard
Micro SATA interface socket and a Micro SATA header. The circuitry on the
backplane PCB of existing production test equipment may need to be slightly
modified to accept the Micro SATA interface socket.

20 With reference to Figures 10A, 10B, 11, 12A and 12B, the exemplary
electrical connector 2000 of the present invention comprises an elongated,
insulative housing 2110 with a longitudinal base portion 2115 and a plurality of
first set, second set and third set of contacts 2310, 2320, 2330, received in the
housing 2110. The housing 2110 forms a first mating surface 2160 and a second

25  mating surface 2165.

At the first mating surface 2160, a first side wall 2120, a second side wall
2122 and a pair of end walls 2124, 2126 extend from the base portion 2115. A

central receiving slot 2130 is defined between the longitudinally extending side



first set, second set and third set of contacts 2310, 2320, 2330, received
in the housing 2110. The housing 2110 forms a first mating surface 2160 and
a second 25 mating surface 2165. At the7-irst mating surface 2160, a first
side wall 2120, a second side wall 2122 and a pair of end walls 2124, 2126
extend fromthe base portion 2115. A central receiving slot 2130 is defined
between the longitudinally extending side -17- walls 2120, 2122 and the

| aterally extending end walls 2124, 2126 for engaging wth a second

conpl enent agXil£2MIE B2 A BedhtctBy EdteddingRhi Wl FRE 2128 66r edghgimd | east
one enbodi ment, the second conpl ement ary connect or 2048 is a Mcro ATA

header. 5 Twithfai sesond cdmphahentahy?Coriresta 20485t thafiest meatamssurfated I8cdnd base
recess 2132, 2134 recessed froman inner face thereof which divides the
first side atdeast opgzmhasiment, the secongicomplementasy conmeetor J04fisanMligi i ng
section 216%%{{%?@ a third mating section 21603. The first mating section
21601 of th 4 fde wall 2120 1is shorter than the second and the third
mati ng sections 21602, 21603. The 10 second nating section 21602 of the

first sigde wall 'gljr@ﬁ Ydéj\%a f21 a3 q sti) (%Qes@ nid esetcghﬁ%a Hc@ sections
{212 has A st oo Gl

21603. pai r of qgui g pos protru fromt ase 15 and

next to tr@lzrzeamsatreafe@s&mowahﬁ snrét #oc t%é?e%fvﬁﬂ@mwuéaﬂﬁfm,ﬁéldé%alforrm a
tapered guiding portion 1461 extendi ng beyond the first mati ng surface 2160

of the 15 hi{) ingo 2 TSt hatingwediong2 B601i, asecondmanhgaecstiowd o@D apd erkind ar y
connector 2048. At the second mating surface 2165, a tongue portion 2200
with opposimating seaiorahtp 03 dbedistmaiiog sectian216Moof deditst pidervalt 2bhosi t e

end wal |l s 221 fromthe rtion 21 2210 has a
iy opasahen BERnt Seing M iR IR iR Chins RE6da. LAB0¥orhe 2ot ney
connecty  2048nd HRide%28HEn 21602 of the first side wall 2120 may be of the same

length as the third mating sections 21603.

A pair of guiding posts 146 protrude from the base portion 2115 and next
to the respective end walls 2124, 2126. Each guiding post 146 forms a tapered
guiding portion 1461 extending beyond the first mating surface 2160 of the

15 housing 2110 for guiding an insertion of a second complementary connector

2048.

At the second mating surface 2165, a tongue portion 2200 with opposite
first and second surfaces 2201, 2202 and a pair of opposite end walls 2210
extend from the base portion 2115, Each end wall 2210 has a guiding space 143
20  for guiding the insertion of the first complementary connector 2045. The tongue
portion 2200 is divided into a first tongue section, a second tongue section and a
third tongue section 2221, 2222, 2223 by a first base extension portion 2721 and

a second base extension portion 2722 respectively.

The first base extension portion 2721 is narrower in width than the second
25  base extension portion 2722. The base extension portion may adopt different
forms. In Figure 10A, the first and the second base extension portions 2721, 2722

are solid portions with thickness greater than that of the first, the second and the



portion 2200 is divided into a first tongue section, a second tongue section
and a third tongue section 2221, 2222, 2223 by a first base extension
portion 2721 and a second base extensi.org portion 2722 respectively. The
first base extension portion 2721 is narrower in wdth than the second 25
base extension portion 2722. The base extension portion may adopt different
forms. In Figure 10A the first and the second base extension portions 2721,
2722 are solid portions with thickness greater than that of the first, the

second and {1 h8ne bitldhst22RgUe2 828N ?fg%é‘e géﬁ?gme $201d bhgeaa@ﬁgisn 1011,

t he second base eXtension 2722 is a channel” definéd by two channel side

wal |'s 2723 2722 & actteamnel dbdsel bR R4 chandel tshde whileRT23 anéh dhlagnélltaneel base
2724 being the same as that of the first, the second and the third tongue
sections 222124 withahe tpigBnes oftibe thawie] bascdTdH beingithe same eadhas ofdbe i ons

2221, 2222, .2223 have lLlurality of passa i e first surface
2201 of t hellFhrigese @q)cﬁthfztgggl tx%‘ée ?‘%CFIQP?EE%ﬁzﬁ’g’é@ﬂaﬂnd the third mating
sections 21601, 21602, 21603 at the first mating surface 2160 each has a
lurality of pas s 2245 that extends .fro N ting surface
2160 to 5%/he SECO"ﬁﬁgﬁ\gq%/ﬁ%cogﬁrapggglrﬁ%%g%c%@ 22%@%%??2@%% cate with
the corresp | i i f ing to
Filgure 11, GRS TFRSRRES 446 T 1k ARE LR P20 POE ied0nest RS0, 00 02 o

contacts 23TRe fizst2thelbetbnd and peveiird managsesionn 2801221602, 21568 aothe cont act s
2330 for S|%nal transm ssion. The first set, second set and third set of 15

contacts 23fitst neB2E, sueB0 2168machhaehplynabity ofipasshgouays 2245 that sxigedmys 2245

of the fi rs%, s%ggnd and thir maii g% ections 21601, 21602, 21603 and are
recei ved i nilPAethedHPERGHRESHE 2pas é@ thepegopd matwe wistpse 2185@ndn 2200. The

Functi ofd + oeopRaeRhbamfRitleRe SRk e Pl b ding HERASER a2aD i HiL e~

earlier whi ghRarNHYON

Referring to Figure 11, the contacts 2300 include a set of first set and a
second set of contacts 2310, 2320 both for power transmission and a third set of
contacts 2330 for signal transmission. The first set, second set and third set of

15  contacts 2310, 2320, 2330 respectively protrude through the passageways 2245
of the first, second and third mating sections 21601, 21602, 21603 and are
received in the corresponding passages 2240 of the tongue portion 2200. The
three sets of contacts 2300 are substantially identical in structure and function to
the contacts 300. The material and embodiments described earlier which pertain

20 to the contacts 300 are applicable to the contacts 2300 and are within the scope of

the invention.

Referring to Figures 12a and 12b, the second side wall 2122 has a fourth
mating section 21604 at a position opposing to the second base recess 2134 of the
first side wall 2120. A fourth tongue section 2224 which resides between the

25  second and the third tongue sections 2222, 2223 has a plurality of passages 2240
in the second surface 2202 of the tongue portion 2200. The fourth mating section
21604 at the first mating surface 2160 each has a plurality of passageways 2245

that extends from the first mating surface 2160 to the second mating surface 2165



20 to the contacts 300 are applicable to the contacts 2300 and are within
the scope of the invention. Referring to Figures 12a and 12b, the second
side wall 2122 has a fourth mating secti%n 21604 at a position opposing to
t he second base recess 2134 of the first side wall 2120. A fourth tongue
section 2224 which resi des between the 25 second and the third tongue
sections 2222, 2223 has a plurality of passages 2240 in the second surface
2202 of the tongue portion 2200. The fourth mating section 21604 at the

first matingnétdshaqevely 6On@ReiiciRSyith Bt dshyn@ingReSARS \F2ME iR4HS t hat

extends fromthe first” mating surface 2160 to the second mating surface 2165
- 19 and r efpetht fonghy sedtmm22 Bhtlhepasbagemays @2dS ip ol fing, thessaged ai@P40 in
the fourth tongue section 2224. The passageways 2245 in the first, the
second and ﬂleﬁblftjﬁn@tﬂlgr&ftqtlﬁ’@sQéémo%]sﬁoﬂgl%go

X f )3 aregpangeddna sgme w.akkfed in a
T 245 in t th ' i on. 21604

rranged | nbSnERTG ey i g towd mafoe SXfibe 2084 Ak EFSReElinARNE Tor ¢ ne
first, tye 386904 1RA9o0NE 1oddiéd B ithAY HREGW R%K}f)chglrﬁé’tlthé 08d aﬁ&gl?e?' The

contacts 2300 include an additional set of a urth det of contacts 2340

whi ch nmay bgitsedtih@kedidizatl o0l 20600, 29608 THH ortasBt2300f incideast S
respectively protrude through the passageways 2245 of their correspondi ng

mat i ng sect adthgonaldseaptafeeeth vetdof sontdnts 284 wihids paydiengseddos sigaal 2240 of
t he tongue ﬁorti_on, 2200. In an&té)her enbodi nent of the present invention, at
the positi oHagynisHEn. $Be drigtsolaeoniagts respostivily GEptRgde dirpwgh ther st base recess

2152 of LheoLhtshy Shh 18y R 1 LTS5 PO PRI RSEN O LRPY |
anot her ,§ ONguRe3BAHIAMIIM AN M el Rrbinabd! y Of passages 2240 in

t he second sur 2 of"the tongue p i‘on 2200 opposing to first base
extensi on portion 2721. The passageways 2245 extend and conmunicate with

the correspondi nfh pasESOERLSEMed: Bf HRepR3EMH iARENIRIN, S the position on the
second side wall 2122 opposing to the first base recess 2132 of the first side wall
2120, there is another mating section (not shown) with a plurality of passageways
2245 and correspondingly, there is another tongue section (not shown) with a

15 plurality of passages 2240 in the second surface 2202 of the tongue portion 2200

opposing to first base extension portion 2721. The passageways 2245 extend and
communicate with the corresponding passages 2240 in the same manner as
described earlier. In this embodiment, the contacts 2300 include an additional set

of a fifth set of contacts (not shown) which may be used for signal transmission.

20 In another embodiment of the present invention, the electrical connector
2000 may further comprise a bonding device 140 (described earlier) coupled to at

least one end wall 2210.

As can be seen, electrical connector 100 and its various other
embodiments provide extensive versatility in connecting SAS headers and
25  sockets, SATA headers and SAS sockets and interconnecting Micro SATA

headers and sockets.



described earlier. In this enbodinent, the contacts 2300 include an
additional set of a fifth set of contacts (not shown) which nmay be used for
signal transm ssion. 20 In another enbeddrent of the present invention, the
el ectrical connector 2000 may further conprise a bonding device 140
(described earlier) coupled to at |east one end wall 2210. As can be seen,
el ectrical connector 100 and its various other enbodi nents provide
extensive versatility in connecting SAS headers and 25 sockets, SATA
headers and SAS THecfivedfoinf desdiRIcnOsMAs préterivl Ghibodihént bEAREhSeRNh socket s.
-20- The foregoing description of the preferred enbodi nent of the invention
has been prhasén¢redrdsontedudpppsgmses of {llustrttion nnd dasetiptesc i stricomntehded s not
intended to be exhaustive or . to |[imt the invention to the precise forns

di scl osed, tepreghaysdivg ardailimis he siysntipn (@ thereeiss foras disclased 38eSi bl e in

i gh f h b . hi ¥ | h difi i i i
R e T L A N A s AN
chosen §ndt9c§¢§§dé§bﬁﬂ dudhQh ﬁcaﬁsﬁst adPvExR] s@r%mtmﬁm@%@g%mﬁethe

and it y

i nvention practical application, there to ena others skilled

in the art jhvention! The eiftdimeantdeOribéd hédeirPusre elidrediafdricScabel W érdevar i ous
nodi fications as are suited to the particular use 10 contenpl ated t hereof.

It is interdsdotdxplaintke paopplofofithe inventioni and ikeprdeficalegpphigatiethe cl ai ns
appended hereto, when interpreted  in accordance with the full breadth to
whi ch t hey tBereby &y anaile othera gkilledinyhe artde ytilise the ingeniigusin variglise| ect rj cal

comect o e SRR SR o5t PRl R i ARG
10 contemplated thereof. It is intended that the scope of the invention be defined by

the claims appended hereto, when interpreted in accordance with the full breadth

to which they are legally and equitably suited.



5 portion 115 having a first mating surface 160 and a second mati ng surface
165; wherein the first mating surface 160 is configured to couple with a
second conpl enentary connector 48 by neans-of a central slot 130 defined
between a first side wall 120, a second side wall 122 and a pair of end
wal s 10 124, 126, all walls extending fromthe base portion 115; wherein
the second nmating surface 165 is configured to couple with a first

conpl ementary connector 45 by neans of a tongue portion 200 and a pair of
end wall's 210, both the tongue portion 200 and the end walls 210 extending
fromthe bangBgﬁﬂhgn 115, the tongue portion 200 conprising a first tongue
15 section 221, "a second tongue section 222 and a third tongue section 223;
and a plurality of contacts 300 positioned in the housing 110; wherein the

contacts 300 jare %@HQ@Hi%@E?mﬁec‘}M £00 ﬁﬁtcoﬁéﬁ?ﬁmo%l&‘%ﬁeﬁdco?ﬁ%ct%&o of

contacts positioned int Irst tongue an e second tonguée sections 221,
222 respectwmﬁhymhgg 2. The electrical connector 100 as clained in claim1
wherein the tongue ©portion 200 conprises a first surface 201 and an
opposite second surface 202 both extending in a longitudinal direction of

t he tongue porti onn20éngaead inseteivei houshg F10 sémpasingloagitutinal baszond set
320 of contacts are located in the first surface 201 of the tongue portion
200 and the tortien $b% hagmgor fiessmatingssurficed 60gegesrcondinatingsuhabes ur f ace
202 of the tngye portion 200. -22- 3. The electrical connector 100 as
claimed in cl*drm 1 or claim2 further conprising a bonding device 140. 4.
The el ectrical connector 100 as clainmed in claim1l wherein each of said

contacts 300 has t cont a ort.ions 302 d 30 5 The el egtri cal

connect or 100 ae S REIhEirerRalhg Siret &' b cohigwgedto COUpIE Wit &
second complementary connector 48 by means of a central slot 130 defined
between a first side wall 120, a second side wall 122 and a pair of end walls

10 124, 126, all walls extending from the base portion 115;

wherein the second mating surface 165 is configured to couple with a
first complementary connector 45 by means of a tongue portion 200 and a pair
of end walls 210, both the tongue portion 200 and the end walls 210 extending
from the base portion 115, the tongue portion 200 comprising a first tongue

15  section 221, a second tongue section 222 and a third tongue section 223; and

a plurality of contacts 300 positioned in the housing 110; wherein the
contacts 300 are grouped into a first set 310 and a second set 320 of contacts
positioned in the first tongue and the second tongue sections 221, 222

respectively.

20 2. The electrical connector 100 as claimed in claim 1 wherein the tongue
portion 200 comprises a first surface 201 and an opposite second surface 202
both extending in a longitudinal direction of the tongue portion 200, and
wherein the first set 310 and the second set 320 of contacts are located in the
first surface 201 of the tongue portion 200 and the third set 330 of contacts is

25  located in the second surface 202 of the tongue portion 200.



portion 200 conprises a first surface 201 and an opposite second surface 202
both extending in a |longitudinal direction of the tongue portion 200, and
wherein the first set 310 and the second23et 320 of contacts are located in
the first surface 201 of the tongue portion 200 and the third set 330 of
contacts is 10 located in the second surface 202 of the tongue portion 200;
each of said contacts 300 having two contact portions 302 and 303. 6. The
el ectrical connector 100 as clained in claim4 or claim5 further

conprising a bonding device 140 that is a latching device. 7. The el ectrical

connect or 108.as qiicidrital Gieoide 100 o efliffdtn Paifh 1 bp i Pty | east

one of the contact portions 302 and 303 is of a cantilever eam structure.

8. The el ect comgrisipunbohding dicsl4d.ai med in any one of clainms 4 to 6
wherein at | east one of the contact portions 302 and 303 has an "U hook
structure 306 at the end of the contact portion. 20 9. The el ectrical
connector 106. as dhaichendrical comycotoe 100 asictaimed4n cinit 1 wherainreachef eéidt he

contact portions 30Q nd 303 is of a_canﬁ&e}&/ﬁr geam structure and the
ot her cont acOPSFIs; Svgneontactiposiions 0% ard 80306 at the end of the
cont act porti on. 10. An interconnect system having at |east one an

| i 5 f i | d
ol ectrical connectdf o qo&égcwﬁ?%éﬁg%’%aiei i £ e PR et 110
comprising a b&gﬂi iﬁiﬂb&%r@ ggéa%ggfaegﬁéﬁnd% sfle %éé(ﬁltd HBFcE9 pi“”ace

160 and a se mat 1 ng erein |rs mat 1 ng surface 160
i's confi guredoftPeaonding 1Watlhn itudingEdisadtionashithe R Porfion 2P0, and 48 by neans

of a central slot 130 defined between a first side wall 120, a second side
wal | 122 andwhepairthe first set 310 and the second set 320 of contacts are located in the
first surface 201 of the tongue portion 200 and the third set 330 of contacts is
10 located in the second surface 202 of the tongue portion 200; each of said

contacts 300 having two contact portions 302 and 303.

6. The electrical connector 100 as claimed in claim 4 or claim 5 further

comprising a bonding device 140 that is a latching device.

7. The electrical connector 100 as claimed in any one of claims 4 to 6
15  wherein at least one of the contact portions 302 and 303 is of a cantilever

beam structure.

8. The electrical connector 100 as claimed in any one of claims 4 to 6
wherein at least one of the contact portions 302 and 303 has an ‘U’ hook

structure 306 at the end of the contact portion.

20 9. The electrical connector 100 as claimed in any one of claims 4 to 6
wherein one of the contact portions 302 and 303 is of a cantilever beam
structure and the other contact portion has an ‘U’ hook structure 306 at the end

of the contact portion.

10.  An interconnect system having at least one an electrical connector 100

25  for coupling two electrical connectors, said electrical connector comprising:



of end walls 124, 126, all walls extending fromthe base portion 115;
wherein the second mating surface 165 is configured to couple with a first
conpl ementary connector 45 by neans of ajzgongue portion 200 10 and a pair of
end walls 210, both the tongue portion 200 and the end walls 210 extending
fromthe base portion 115, the tongue portion 200 conprising a first tongue
section 221, a second tongue section 222 and a third tongue section 223; a
plurality of contacts 300 positioned in the housing 110; wherein the 15
contacts 300 are grouped into a first set 310 and a second set 320 of

contacts positlonefl ASuk e, ARG FpRSSRISHANGHBTERY' o0, 222

222 respectively; erern one ary connect or

45 and a second ¢RRRbEIMER!IRINEQMOCHAing SurfScCPePhRd alsecdhpmatiggt rical 20
connector 100. 11. The interconnect systemas clainmed in claim 10 wherein

t he tongue portienrfa@®16dnprises a first surface 201 and an opposite second
surface 202 both extending in a longitudinal direction of the tongue
portion 200, and wherein the first set 310 and the second set 320 of
contacts are | ocatdifrein thadirsismaiing sudaes Hebisaniguredito edidesifoati on 200

d the third t 330 pof t i [ t i th d f 202 of
? Re toﬁgu ! [)ortS ?oﬁe@ﬂﬁ. Cqéﬁgn%%grf@nflﬁﬁéﬁégE’Hia‘g‘?al%ﬁe iﬁ%ﬁgﬂgrg&i 3 in cloai m
11 wh i h of i i . i d
503 and whevorn_ Celbd befPUhAL R SRR AN 126, 4 W GANAC B2 AFa pAE 2"

interconnect systeMeag vedIR TRA 126, &l aalks ki taMaei £frontthe RS podiien 9i5; S the
contact portions 302 and 303 i's of a cantilever beam structure. 14. The

i nt erconnect system of any one of clains 10 through 13 wherein
wherein the second mating surface 165 is configured to couple with a

first complementary connector 45 by means of a tongue portion 200

10 and a pair of end walls 210, both the tongue portion 200 and the end
walls 210 extending from the base portion 115, the tongue portion 200
comprising a first tongue section 221, a second tongue section 222 and

a third tongue section 223;

a plurality of contacts 300 positioned in the housing 110; wherein the
15 contacts 300 are grouped into a first set 310 and a second set 320 of
contacts positioned in the first tongue and the second tongue sections

221, 222 respectively; and

wherein one or both of a first complementary connector 45 and a
second complementary connector 48 is coupled to the electrical

20 connector 100.

11.  The interconnect system as claimed in claim 10 wherein the tongue
portion 200 comprises a first surface 201 and an opposite second surface 202
both extending in a longitudinal direction of the tongue portion 200, and
wherein the first set 310 and the second set 320 of contacts are located in the

25  first surface 201 of the tongue portion 200 and the third set 330 of contacts is
located in the second surface 202 of the tongue portion 200.



wherein at | east one of the coupled conplenentary connectors 45, 48 is a SAS
connector, 15. The interconnect system of any one of clains 10 through 13
wherein 10 the coupled first conpl enent apy-connector 45 is a SAS socket and
the coupled second conpl enentary connector 48 is a SATA header. 16. The

i nterconnect system of any one of clainms 10 through 15 wherein the coupl ed
first conplenmentary connector 45 is further coupled to a backplane of a
printed circuit board 601. 15 17. The interconnect system of any one of
clainms 10 through 16 wherein the coupled second conpl enmentary connector 48

is further cqupl eqHeqnfrcdtidclt S téh 8WI4inRAah ¢1FRR 11 Fherdii®atRlogsaANNECt

system of any one of clains 14 Tthrough 17 wherein the coupled first

conpl ement ar yosaotseXibhavibg itwowonpice gottmns [302mcdki0 R madobhaeinZbepr i nt ed
circuit board 601 of a production test equi pmrent 610. 19. The interconnect
system of c| &Rdmg datvéeeel 40 tshelagehipg davisecond conpl enentary connector 48 is
coupled to another printed circuit board 602 which is further coupled to a

dat a storage devi 620. 20. An el ectrical ,connect 000 for coupling two
el ectri cal cdgnect dntereanneghaysten g claipgd lﬁr?TaéPbg%é"f%'Gﬂemr%Llﬁaéﬁ PR%Ohousi ng

curf ace 21eo oy SHTHA A7 ahB TR REAEL SBucdbbe R Bhobib T (Ml g

surface 2160 is configured to couple with a 5 second conpl enentary

connect or 204§ bymqﬂﬁer@én&cpgmérﬁlof%hgton%mlz%i%fimﬁﬁioﬁ 18 Stheeiyl rSt side
wal | 2120, a second side wall 2122 and pair of end walTs 2124, 2126, all
wal |'s ext endiwtgréinami¢dse ohas€ thpoedupded 2dmhplementary connectors 45, 48 is a SAS

connector.

15.  The interconnect system of any one of claims 10 through 13 wherein
10 the coupled first complementary connector 45 is a SAS socket and the coupled

second complementary connector 48 is a SATA header.

16.  The interconnect system of any one of claims 10 through 15 wherein
the coupled first complementary connector 45 is further coupled to a

backplane of a printed circuit board 601.

15 17.  The interconnect system of any one of claims 10 through 16 wherein
the coupled second complementary connector 48 is further coupled to a

printed circuit board 602.

18.  The interconnect system of any one of claims 14 through 17 wherein
the coupled first complementary connector 45 is coupled to the backplane of a

20  printed circuit board 601 of a production test equipment 610.

19.  The interconnect system of claim 18 wherein the coupled second
complementary connector 48 is coupled to another printed circuit board 602

which is further coupled to a data storage device 620.

20.  Anelectrical connector 2000 for coupling two ¢lectrical connectors,

25  comprising:



wherein the second mating surface 2165 is configured to couple with a first
conpl enentary connector 2045 by neans of a tongue portion 2200 and a 10
pair of end walls 2210, both the tongue_pettion 2200 and the end walls 2210
extending fromthe base portion 2115, the tongue portion 2200 conprising a
first tongue section 2221, a second tongue section 2222 and a third tongue
section 2223; and a plurality of contacts 2300 positioned in the housing
2110; wherein the 15 contacts 2300 are grouped into a first set 2310, a
second set 2320 and a third set 2330 of contacts positioned in the first
tongue, the secondulfggnse Nttulfife Hotshth 20YUESEGhEANBnERATaPBRR 2223
respectively. 21. The ectrical connector 20 S cPainmed Tn claim1
wherein the HeREME21 PPRATIAB 22AR0 nf@ifR susRiSe 2150 ARl aSIechAg talrRlsafdean
opposite second surface 20 2202 both extending in a |ongitudinal direction
of the tongu@lpdrtion 2200, a first base extension portion and a second
base extension portion 2721, 2722 and wherein the first base extension
portion 2721 separates the first set of contacts 2310 fromthe second set
of contacts 2320 avlereinghsdusintabeg surfese 2HY) isrcopdigureshtoorple vpdrat es t he

second set of contacts, 2320 fromthe ird set of con t 30 and
vhorernob ) O he ST AEhPlehinr ey CoRnei0s JU4B BY imedmef 4 o<ratal S 2430 2201 of ¢ he

t ongue porti - 26- T I i ; 0 ai ped in
claim 20 or ¢ gﬁ%ﬂ:ﬁ)gitw%e%raf ﬁgsrt Sé%envgfglll 2%\8% anggg(g&%'ggizéggff% l%‘gOFin

i nterconnect &Y tAM @Y, 29281 all RARE leé%dﬂ{% fbRChe a8t poRIUIeEi P3; 2000 for
coupling two electrical connectors, said €electrical connector conprising: 5

an el ongated insulative housing 2110 conprising a |ongitudinal base portion
2115, having a fihfieremtthegesdid mang 3042802165 Resoniibu@d tdeupieWigce 2165;

first complementary connector 2045 by means of a tongue portion 2200 and a

10 pair of end walls 2210, both the tongue portion 2200 and the end walls 2210
extending from the base portion 2115, the tongue portion 2200 comprising a
first tongue section 2221, a second tongue section 2222 and a third tongue

section 2223; and

a plurality of contacts 2300 positioned in the housing 2110; wherein the
15  contacts 2300 are grouped into a first set 2310, a second set 2320 and a third
set 2330 of contacts positioned in the first tongue, the second tongue and the

third tongue sections 2221, 2222, 2223 respectively.

21.  The electrical connector 2000 as claimed in claim 1 wherein the tongue
portion 2200 comprises a first surface 2201 and an opposite second surface

20 2202 both extending in a longitudinal direction of the tongue portion 2200, a
first base extension portion and a second base extension portion 2721, 2722
and wherein the first base extension portion 2721 separates the first set of
contacts 2310 from the second set of contacts 2320 and the second base
extension portion 2722 separates the second set of contacts 2320 from the

25 third set of contacts 2330 and wherein all 3 sets of contacts are located in the

first surface 2201 of the tongue portion 2200.



wherein the first mating surface 2160 is configured to couple with a second
conpl enentary connector 2048 by neans of a central slot 2130 10 defined
between a first side wall 2120, a secondgide wall 2122 and a pair of end
wal | s 2124, 2126, all walls extending fromthe base portion 2115; wherein
the second mating surface 2165 is configured to couple with a first

conpl enentary connector 2045 by neans of a tongue portion 2200 15 and a
pair of end walls 2210, both the tongue portion 2200 and the end walls 2210
extending fromthe base portion 2115, the tongue portion 2200 conprising a

first tongueysectigp fflenaoRREARH HHONGUEIAREN 1P DIaif2RPoR0diif 24 T d Longue

section 2223; a plurality of con p05| i one ou5|ng 2110;

wherein the f&gqeeq;@hgmssnggq}gna AHOPEIMG Nto a first set 2310, a second
set 2320 and a third set 2330 o contacts positioned in the first tongue,

the second tongue and the third tongue sections 2221, 2222, 2223
respecti vel y23andAnvinearedmmazn sydembioivimgit laastionetanceleptrieabodraregtor @96ct or

2045 and a second_ conpl enentary connector, 2048 is coupled to the electrical
25 connect or fropepling fwoziectiipal Ganneeiosn saict elesisicahsonnes|ofi GoMPHHNg| ai m 23
wherein the tongue portion 2200 conprises a first surface 2201 and an

it d f 202 t h,ext. L t udi n t f
Che tongue por 1 ofih shogael Ry pEEuSE M comtitt R s aa e base
extension porti Ong@%ﬁ)}l A avi ﬁm?@%@"{ﬂ'mﬁ se%’éh rﬁ?ét port| on

2721 separates th ITst set o cont romthe secon
contacts 2320 andgjidfigecSErg®id base extension portion 2722 separat es the
second set of contacts 2320 fromthe third set of contacts 2330 and wherein
all 3 sets of contacts are |located in the

wherein the first mating surface 2160 is configured to couple with a

second complementary connector 2048 by means of a central slot 2130

10 defined between a first side wall 2120, a second side wall 2122 and a
pair of end walls 2124, 2126, all walls extending from the base portion
2115;

wherein the second mating surface 2165 is configured to couple with a
first complementary connector 2045 by means of a tongue portion 2200
15 and a pair of end walls 2210, both the tongue portion 2200 and the end
walls 2210 extending from the base portion 21185, the tongue portion
2200 comprising a first tongue section 2221, a second tongue section

2222 and a third tongue section 2223;

a plurality of contacts 2300 positioned in the housing 2110; wherein the
20 contacts 2300 are grouped into a first set 2310, a second set 2320 and a
third set 2330 of contacts positioned in the first tongue, the second

tongue and the third tongue sections 2221, 2222, 2223 respectively; and

wherein one or both of a first complementary connector 2045 and a
second complementary connector 2048 is coupled to the electrical

25 connector 2000.



first surface 2201 of the tongue portion 2200. 10 25. The i nterconnect
systemas clained in claim24 wherein the electrical connector 2000 further
conpri ses a bondi ng device 2140. 26. Thezynterconnect system of any one of
clainms 23 through 25 wherein the coupled first conplenentary connector 2045
Is a Mcro SATA socket and the coupled second conpl enentary connector 2048
Is a Mcro SATA header. 15 27. The interconnect systemof claim26 wherein
the coupled first conplenmentary connector 2045 is coupled to the backpl ane
of a printed circuit board 601 of a production test equi pnrent 610. 28. The

connector 2088 s TRSanicEPHRLERSIE FE Sikel i SHRRES SEERME B BB OV o
further COUpb@ﬂldx@Zﬁ)(ﬂ@érﬁpﬁE&V afestdamace28¥Pand an opposite second surface
2202 both extending in a longitudinal direction of the tongue portion 2200, a
first base extension portion and a second base extension portion 2721, 2722
5 and wherein the first base extension portion 2721 separates the first set of
contacts 2310 from the second set of contacts 2320 and the second base
extension portion 2722 separates the second set of contacts 2320 from the

third set of contacts 2330 and wherein all 3 sets of contacts are located in the

first surface 2201 of the tongue portion 2200.

10  25. The interconnect system as claimed in claim 24 wherein the electrical

connector 2000 further comprises a bonding device 2140.

26.  The interconnect system of any one of claims 23 through 25 wherein
the coupled first complementary connector 2045 is a Micro SATA socket and

the coupled second complementary connector 2048 is a Micro SATA header.

15 27. The interconnect system of claim 26 wherein the coupled first
complementary connector 2045 is coupled to the backplane of a printed circuit

board 601 of a production test equipment 610.

28.  The interconnect system of ¢laim 26 wherein the coupled second
complementary connector 2048 is coupled to another printed circuit board 602

20 which is further coupled to a data storage device 620.



