- 1 -- CONNECTOR TECHNI CAL FI ELD The present invention relates
to the art of connectors and particularly to an electrical connector
adapted for nounting on a printed circuiLf.board. 5 BACKGROUND

It is known that a printed circuit board (PCB) connector provides a
connectabl e interface between a PCB and anot her device with a

conpl ementary mating connector. A PCB connector may be nounted on a
PCB in many ways; directly soldering the PCB connector to a
copper-coated pad on a surface of tGONNEPFDRoften referred to as
surface nounting) is one of them A surface nount connector
(usually a receptacle) typically include a housing with a mating face
for mating wll HNJSME‘EM%\W connector (usually a plug) and a
board- mounting end fromwhich a plurality of termnals exit the

housing for termapation ta circuit, fraces o he PCB. The surface
nmount 15 recept acﬁ@eﬂwmtd?‘(%ﬁonirﬁ]@hﬁg@g& %Pﬁ‘{%qrﬁn{a Oﬁanﬁéﬂﬁ#ﬁc}*@]ﬁﬁgt s
at the base gh cldssiciPUisrReol Aliadte 1R4AARNRLCn ApidiiEd cirbifit Bbargnment  of
the surface nount receptacle to the PCB during unting. The
termnals normally include mating portions for mating with the

t er m nal s5of BAGKGROQU&N®BNt ary plug connector and tail portions
(often known as 20 'solder tails') projecting fromthe housing for

i nterconnection, as by soldering, to circuit traces on the PCB or in

hol es in the PCB Itis knewm that apsinted eircuifrhoardiGrR kpnngeier Beavidss 2t ai | s

connesti on t b isslRRs dtrsfact LEhite OB R0 aligerBdlicd M g el
m ni aturi sat pREngtofh&Edr Q@@B%ﬁhéﬁﬁ&ﬂh%wﬁidmf&d&ﬁﬂa PORf iaGRardbwaRy Nt

receptacles with very fine solder tails have been devel oped. This is
directly soldering the PCB connector to a copper-coated pad on a surface of the

10  PCB (often referred to as surface mounting) is one of them.

A surface mount connector (usually a receptacle) typically include a
housing with a mating face for mating with a complementary connector (usuaily
a plug) and a board-mounting end from which a plurality of terminals exit the
housing for termination to circuit traces on the PCB. The surface mount
15  receptacle may further include a plurality of mounting posts at the base of the
housing for the purpose of aiding the alignment of the surface mount receptacle

to the PCB during mounting.

The terminals normally include mating portions for mating with the
terminals of the complementary plug connector and tail portions (often known as
20  ‘solder tails’) projecting from the housing for interconnection, as by soldering, to
circuit traces on the PCB or in holes in the PCB into which the tails are inserted.
The solder tails are typically arranged in a single row or coplanar rows for

automated connection to the conductive pads on the PCB.

With the miniaturisation of electronic equipment, small-sized surface

25  mount receptacles with very fine solder tails have been developed. This is



- 2 --because the footprint allocated for each internal conponent is
reduced to accommodate the limted internal space within the

el ectronic equipment. U S. Publ. No. 2006/.0009080 and U.S. Publ No.
2006/ 0014438 di scl ose one such surface nount receptacle. Besides the
nmounting posts on the surface nount 5 receptacle which are used for
connector alignment with the PCB, the solder tails when soldered to
the PCB often becone the only neans of securing the surface nount

receptacl e opLOsBeh¥eBrprint allocdtbd fo? eBclE RIETRM RhAnkhis k&dceARGC!

cables to a PCB by term'nating the cables to a pl'ug connector (often
jointly refeacexnmodats tixalinéted sigermal spacamdthitthe el@tronid eqyipthentpliy)

Sm:[‘Reﬁé‘g’aeéi’fﬁafﬁ%i@ﬁ@@@g@ﬁ@%ﬁh OB HatinseRet el e | <
I R L S L L R T i
breaki ng si gnedeppatehwihiyh atnaseddus cmmetioe alignnentwitdnthed CBethPCHdeptails

fail. 15Sonetines, in an atteg)t to mnimse the above problem a
| arge gui de MyhgpsoldsradiedheREH aftepdhnsorig the onlyaneans of sprugipgrthe suréace

guide frames _are. | ar K val uabl e space on the PCB t hat
coul d be use qu%lt,re %ﬁgffl%o%%%ﬁgﬁ.'gﬁ)r@gits or termnations. In addition,

in small, confined spaces as in a mniaturised el ectronic equi prment,

it is difficult tgipheumdforpdifidcaRalonAdtsigblagr PPCRILY ffhidalifig 2
guide franmes w thout increasing the footprint of the surface nount
recept acl e. cables torhplugrconrertor (ofienjoiotly referted traseable assemblyn gnd Hen

above probl ens b rovi ding an inproyved structure for an ri,ng and

ol di ng. A0cortuBk e BhieichBRedtah that wrtage sinn epaels o PCB. A fhd
problem with connecting a cable assembly to a PCB surface mount receptacle is
the tendency for the cable’s weight and movement to loosen the points of
attachment of the surface mount receptacle to the PCB, thereby breaking signal

pathways and causing the connection to the PCB to fail.

15 Sometimes, in an attempt to minimise the above problem, a large guide
frame is used and is mounted to the PCB. However, such guide frames are large
and take up valuable space on the PCB that could be used for additional circuits
or terminations. In addition, in small, confined spaces as in a miniaturised
electronic equipment, it is difficult to provide additional anchorage points for the

20  guide frames without increasing the footprint of the surface mount receptacle.

The.present invention is directed at solving the above problems by
providing an improved structure for anchoring and holding a connector of the

character described to a PCB.



- 3 - .SUWARY It would be desirable to provide a connector with
an inproved structure that can secure the connector to a printed
circuit board and prevent the connector fromlifting off due to the
cabl e assenbly's wei ght and novenent. 5lIn accordance with one

enbodi nent of the present invention, there is provided an el ectrical
connector, conprising: an insul ative housing that has a top, a
bottom a first side, a second side, all four sides connected to form
a mating face@Euadiardeard-nmounting end; a plurality of termnals
supported in the housing and termnating at the 10 board-nounti ng end
wherein each termnal further conprises a contact portion configured
to establish el ecitnivout beaiesizatile to piovadecormminesten tanhyannetrirorged structure

connector, a solder tail that extends.out of .the housing at ,the
boar d- mount i ARAIEAY SEATSHHLATHESLOTER %Pféﬂteﬁﬁ glrsﬁug-g%a&nam et the£oBnedier

Cogether | 15405 AFhe 1 AP H cofle s BAIND G A BBRIREN . h0r anc

a plurality of engagenment portions coupled to the housing to confine
the sol des tabs tp acdor®met ifh diRndfsihnkMvihé Presemnacdntion, Haee is

housi ng. I'n accordance with another enbodi ment of the present
i nvention, t peddedanpelodirigaldcanneebnspmpeigingtonnect or configured to be
nounted on a printed circuit 20 board conpri sing: an insul ative

housi ng that has a top,.a bott.o first sid a_second side |,
four sides connec?%wsg@twsm%{ngr&q%%s?ioé’eaak’ﬁ’%bg" Bgﬁ?tas}%%ﬁﬁﬁ?{baasé#%
wherein at t Qg oRtdids daaBeted RPIRm Smdting BASland A OARI-iinBhknd;
extending into the housing;

a plurality of terminals supported in the housing and terminating at the
10  board-mounting end wherein each terminal further comprises a contact portion
configured to establish electrical contact with a complementary mating
connector, a solder tail that extends out of the housing at the board-mounting
end, a body portion that is disposed intermediate the contact portion and the

solder tail and which interconnect them together;
15 a plurality of solder tabs engaged with the housing; and

a plurality of engagement portions coupled to the housing to confine the

solder tabs to a predetermined position with respect to the housing.

In accordance with another embodiment of the present invention, there is
provided an electrical connector configured to be mounted on a printed circuit

20 board comprising:

an insulative housing that has a top, a bottom, a first side, a second side,
all four sides connected to form a mating face and a board-mounting end wherein

at the mating face, there is at least one mating slot extending into the housing;



- 4 --aplurality of termnals supported in the housing and

term nating at the board-nmounting end wherein the termnals are
grouped into a first set and a second sey _and each termnal in the
first set and the second set further conprises a contact portion that
extends into the mating slot, a solder tail that extends out of 5 the
housi ng at the board-nounting end, a body portion that is disposed
internmedi ate the contact portion and the solder tail and which

i nterconnect t hem Laggkdesr terﬁuﬂély Sbridrid 0 (RGeS ARAAGRahE N

t he housi ng; and lurali'ty of engagenent portions coupl ed
to the housi bgardemomtfngmldt\hber&m thotaimmalam groupedintdefist nétrand a
position with re pect to Ehe houysi qg EF EF SCRI PTI ON OF, THE
DRAW NGS ~ SCCORA Sghandiagh jerptipanint etffarétiﬁtégé € $eR0Rh 5 SHrFTI P MBERFh e
descri bed w

Frgure TA ShanghGoBElER e ciRadhis MRAMEMIN BXOREE CAtE oS s out of
al i gned 55t otietcusingtan tite besepiamtiagendwbsdy pation dee indispdsed on a
printed circuit board and a guide nenber in position.to be sol dered
on the pri nt #dergadiale th mmg portion angithg seldgrHail padavhieheingrrgepnect them
connector of %ﬁglfable assenbly of Figure | A engaged with the
receptacl e CB €lor surface nounted on the printed circuit board and
t he gui de nenber in place between the plug connector and the 10

receptacl e connecy plurality of solder tabs engaged with the housing; and

a plurality of engagement portions coupled to the housing to confine the

10  solder tabs to a predetermined position with respect to the housing.



Figure 2A is an expl oded perspective view of an exenplary connect or
of the present invention; Figure 2B is a perspective view of the
assenbl ed exenplary connector of Figure_ 2A; 15Figure 3 is a front

vi ew of the exenplary connector of Figure 2B | ooking towards a nating
face of the connector; Figure 4 is a perspective view of a horizontal
cross-section of the exenplary connector of Figure 2B with a
plurality of solder tabs aligned in position to be engaged with the
connector; 20Figures 5A and 5B are perspective views and Figure 5Cis

a side view gf PR iEr GRIgPe A WNGson of the exenplary

connector of Figure 2B; an Figure 6 Is a perspective view of
one enbodi nent of a solder tab which forns part of the exenplary
connector of Fi guAa eXémplary Gorm Whibegrédent iabentton aithhow ibedesdripedestls et
forth several enbodi nents of the inventiagn, qther enbodinents are

al so cont enprefewace tstha geeqmpanying:drgaings B avlescription. I1n all
cases, this disclosure presents aspects of the |nvent|on by may of

representation an tatl on, oul d

numer ous. ot her o Hisarp LA o S achesbli BB AR B Pkl giiencd
those skikleg, fnatet‘m@h ﬁrréaep‘fﬁl'l&&brfn%bﬂor &ﬁrﬁfbcﬁnéthﬁecﬁ@@ﬁ%rﬁf&l SiRuiti Hoafd
the principles of the invention The figures nay not be drawn to

scal e. Li ke prdegeideaneuhtrdnpokitive thbesoldered anithe prihtedtcitchis boariur es
to denote |ike parts.

Figure 1B shows the plug connector of the cable assembly of Figure 1A
engaged with the receptacle connector surface mounted on the printed circuit
board and the guide member in place between the plug connector and the

10 receptacle connector;

Figure 2A is an exploded perspective view of an exemplary connector of

the present invention;

Figure 2B is a perspective view of the assembled exemplary connector of

Figure 2A;

15 Figure 3 is a front view of the exemplary connector of Figure 2B looking

towards a mating face of the connector;

Figure 4 is a perspective view of a horizontal cross-section of the
exemplary connector of Figure 2B with a plurality of solder tabs aligned in

position to be engaged with the connector;

20 Figures SA and 5B are perspective views and Figure 5C is a side view of
the housing and engagement portion of the exemplary connector of Figure 2B;

and

Figure 6 is a perspective view of one embodiment of a solder tab which

forms part of the exemplary connector of Figure 2A.



- 7 -.DETAI LED DESCRI PTI ON Figures | A and 1B show a prior art
receptacl e connector 2 soldered into place on a printed circuit board
(PCB) 4 via a plurality of solder tails_226. Electrical signals

bet ween the conductive traces 6 of the PCB 4 and a cable 5 assenbly
11 can be exchanged by term nating the cables 9 at a plug connector
10 and mating the plug connector 10 with the receptacl e connector 2.
The plug connector 10 is at least partially guided into place by way
of a guide nenberwgm%%ﬁe%aﬁe%emlﬁ&ﬁ e§ %mgé&rﬁmﬁa@da@
t hi s gui de nenber I's nounted via a urality of nmounting posts 206
to the PCB 4inveniior @dmrlembddhaemsara‘aismdemplaﬂdﬂ a:ndolsﬂmdtd: chpad e
fromthe rec pt acl.e ect or For a small fg@tac

connect or . WEKEDEOR-dBALCAFSS ﬂy@ élssgﬁsvm.ns?ﬁepﬁ@w%%s IBVEEIORY Y 2
are sol der ed?f)fégfbsteﬁtﬁtlg%cf' néf lﬁnﬁgﬁéfn iid ﬂl%u éﬂd&ﬁa&? fhaP hith@tdub Yk
nmount 1 ng posts n the connector ousiI ng olnts att achnent
where thes SOhl@drﬁdaabhsSazﬂ;Qﬁnho@nmtmeﬂ dentsed bpeh&@&kﬂlealnﬁ tlod argnwhibie
only neans 15 in_which the receptacle connector 2 is anchored and
secured on t il witlinghe sgpperagdispiitpddhe prenfsmlais pf thedayemiion- 1 he ligusegmay

poi nts of at Pt &R ARdokRE BB byBbud hee beGERisR hupflnbil e,

gr eat WEChanﬁg@bsﬁfﬂ@ﬁﬁehﬁebgﬁsSO|der tails 226 and Ioosen t he points
of attachment of the solder tails 226 causing the receptacle
connector 2. to 20 lift off the PCB 4, thereby breaking signal

pat hways and causi ng the connection to the PCB 4 to fail. The present
invention is directed at resolving the problemof the receptacle
connector 2 lifting off the PCB 4 and thus, mnimsing the |ikelihood
of premature PCB connection failure. Referring to Figures 2, 3 and 4,
an exenpl ary connector 200 in accordance 25 with the present

i nvention conprises an insulative housing 201 that has a top 202, a
bottom 203, a first side 204, a second side 205, all four sides
connected to forma mating face 207 and a board-nounting end 208; a
first set and a second set of termnals 220, 221 supported in the
housi ng 201 and term nating at the




- 8 -.board-nounting end 208; a plurality of solder tabs 300 engaged
wi th the housing 201 and a plurality of engagenent portions 400
coupled to the housing 201 to confine the _solder tabs 300 to a
predeterm ned position with respect to the housing 201. The bottom
203 of the housing 201 may include a plurality of 5 nmounting posts
206 for the purpose of positioning the connector 200 on the PCB 4.
Preferably at the mating face 207, there is a mating slot 210 that
receives a c?ﬁpf ector 10 of a cable assenbly 11.
The mating sl ot gggﬁgﬁ?gﬁggugﬁ?gn?he interior of the housing 201 and
I's bounded by a top wall 212, a bottomwall 213, two side walls 214,
215 and a rear waFiguP&6lA a6d § Bshowl dptier arbteeeptadlaconmeicr soiderad irtto of

the two connectors in,this, descriptj i.e. recepntacl e co ctor
on the PCB aﬁlﬁcﬁ'OHIWI%%%@%IB?O%E‘_(EQ(‘?\B@%H‘adff pﬁxrq}%p 'S %‘ﬁ@ﬁ?? has
been present ﬁecﬁﬁéal%%ﬁaﬁ%e%é& @k cbﬁ#db?i% ﬁrah&rb 8 FRSF 4Rk aQAble! T 1S
not i ntended to be exhaustive of tolimt the 1nvention to the

preci se feormas@hity 0% eah bs exclangedyy tediifatngithe osbley 9 woa phigiconseqter. )

a plug 15 connector on the PCB and a receptacl e connector art an end
of a cabl e agnémmtipg theyplugspnagctomblwith ke regeptagiaroppecteri Theplug ng.

Al'l such nodificatiqgns a variation R 0

i nventi on. Tﬁ%nqqci%ﬁ%slaflp%#ttpmlh’a%@d%t%%% ﬁ%h%gcogﬁoéh Z%{an@%@r 8
termnal s 22}s@xfapidwitR iR febeptadt icBandetdHt2, 330 116 Suide Avdralifer Bis mounted
el ectrical transnission path fromthe 20 cabl e assenbly 11 to the PCB
4. The first vizea plofality ofimeanting posts 206 totheICR 4 in hdoeasion thatde forpmrd of
termnals 221 in th&t ea%h t@rm’ nal in the ttWB sets include a contact
portion 2395 ARAEPASRE BRHE om TerReeRtals SPTEF8T 2210 and a sol der tai |
226 that extends out of the housing 201 for attachnent to the PCB 4
on which the conn ' '

i ncl udes a body pgﬁé)%nﬁglgge#eggkﬁh%ﬁ n?@%’?g%%@ﬁ%ﬁ?i?%g?g@}fﬁlg
contact port rarpZk @ndedtbe and dedertdbhto2REPEBM udei vehy fine cDthentimata
them together. Each term nal may further conprise tﬁere't ent | on ﬁortion

229 whi ch pr Phulitypf srqupsing popisioai the epRNSCEN APRSNZ. the prideohtasinerhe
housing 201. wherethe solder tails 226 are soldered onto the PCB 4 are often the only means

15 in which the receptacle connector 2 is anchored and secured on the PCB 4. Due
to the great disparity between the weight of the cable assembly 11 and the
amount of solder contact at the points of attachment, any movement of the cable
assembly 11 can add great mechanical stress to the solder tails 226 and loosen the
points of attachment of the solder tails 226 causing the receptacle connector 2 to

20  lift off the PCB 4, thereby breaking signal pathways and causing the connection
to the PCB 4 to fail. The present invention is directed at resolving the problem of
the receptacle connector 2 lifting off the PCB 4 and thus, minimising the

likelihood of premature PCB connection failure.

Referring to Figures 2, 3 and 4, an exemplary connector 200 in accordance
25  with the present invention comprises an insulative housing 201 that has a top
202, a bottom 203; a first side 204, a second side 205, alt-four sides connected to
form a mating face 207 and a board-mounting end 208; a first set and a second

set of terminals 220, 221 supported in the housing 201 and terminating at the



The first set of termnals 220 are inserted into a plurality of top
slots 230 that are forned in the top wall 212 of the housing 201

whi ch i nclude openings that comunicate_gith the mating slot 210 and
are positioned so that the contact portions 225 of the first set of
termnals 220 may at |east partially extend into the 5 mating sl ot
210. The second set of termnals 221 are inserted into a plurality of
bottom slots 235 that are forned in the bottomwall 213 of the

housi ng 201 whir@lmbuiftingdedoe8nk ﬂﬁal‘it?ﬁifs@ﬂ%’ﬁb 360 enpided wiktethetiousidg
sl ot 210 and are positioned so he contact portions 225 of the
second set o020t axdvi phirglitg2f eng@gemenlt poxtionp 400 coupled txthehgusing 301 e

t | ot 21 10Ref 5A,
erbod! ment . ofotie BF sadn bRl s AEIREPEed PRsRE 18 whBed Ky Merment
portion 400 g @ﬁm I 3 mﬁtbokt%ﬁﬁioﬁ@ﬁhé hel8sifg 201 fal %@lhﬂ@a%ﬂﬁ'?]ri]tg of

preferably w general 'C-shape' creating a slfeeve w
housi ng 281 mlmnn§pogs 206 6y tho puipore dfyysitionieg thecanngaor 2Whont 0w RO

a bottom portion_ 403. Preferably, h.the top porti 402 and bottom
portion 403 frRrefesably a&%@@%&n&%ée?ﬁﬁéh%m g s Hn et Brtes 3 e

housi ng 201 &;l-gﬁ@ﬁ%eé %&ggﬁé@mﬂe& %ﬁ(glbfr‘] Qeil‘aéggsc%w‘@fnfﬁ&ﬁa ﬁ@?ﬁ?ﬁﬁf‘t

portion 400 nprising a top

405 and a bogttends mdagteqewenoi?@ﬂmembngng QOFagdlrsdacﬁmdembpnaeopmdmapmt
of the present invention, there is at |east one solder tab 300

engaged wi t hbettorn svedl 21Ga bwe sige veallsid, B andyrap WaR Mher ei n each

sol der tab 300 conprises a solder contact portion 310, an

intercon ct port st.ructure su ortion 320 br.i dgi ng
t he sol d ‘cont aclltI %‘8153%8 %fl%h%tr{[}eflﬁgngeﬁ?eé’%gﬂ}?e © FBPETI8R lggl?j

The sol der C@éh%ﬁ fioP@ld ‘a.‘i‘ébe%i&lé‘&)ﬁn@@to?Bﬁ‘ﬂféeldCB%nB%rﬁlug’fzoﬁd&tor at an
structure suppor portion 320 and nay either extend away fromthe

side of the étralief catdOassembly) hax beerdpresamedifor thepwpdse @ﬁllluﬁteat}wmﬂng
201. The sol der .cont rt| 0 312’ ﬁéﬁn sol der ed to t he

provi des addfi¢scERUeD. 3515 inggn fiFEReusiiye of ppolimif h%eﬁfe%%to the
receptacle 2 e €, acl e
200 Lo the PAAcE SHbditalbcaCtineeihy Bibdifigu it b 6iRHR e oFEREAC]

10 - fronms | ié&drnnectopdh thd1ECB@iidlh oepticie torneniir ghain eid oDy eatdohssefnbly)e
cabl e assenbly. Alternatively, the solder contact portion 310 may
ext end downviiersef aespasaible mdightaf this fearhing. Adl such medificatings gad 206

and may el t hoy; 50 IgfS Mt B e fdrthetivbidh, the PCB 4 for additional

support.

The first set of terminals 220 and the second set of terminals 221 extend

into the mating slot 210 and provide an electrical transmission path from the

20  cable assembly 11 to the PCB 4. The first set of terminals 220 is similar to the
second set of terminals 221 in that each terminal in the two sets include a contact
portion 225 that extends into the mating slot 210 and a solder tail 226 that
extends out of the housing 201 for attachment to the PCB 4 on which the
connector 200 is to be mounted. Each terminal also includes a body portion 227

25 thatis disposed intermediate the contact portion 225 and the solder tail 226 and
which interconnect them together. Each terminal may further comprise a
retention portion 229 which primarily serve to retain the terminal in place within

the housing 201.



5In one enbodi nent of the present invention, the interconnect portion
330 conprises a first edge 331, a second edge 332, a first face 333,
a second face 334 connected to forma digtal end 335 and wherein the
first edge 331, the second edge 332, the first face 333 and the
second face 334 taper towards the distal end 335. Tapering the two
edges 331, 332 and the two faces 333, 334 near the distal 10 end 335
reduces the anmount of force needed to insert the interconnect portion

330 in the directiRhgid Qéwffiaﬂmélh ngfaacﬁse%% ﬁla; é)pmrfang% dﬂﬂ@ts%ﬂ
208 into the insertion slot bounded by the top | edge 40

bot t om | edgeth4Osretfetmedm thheorewgﬁ@éﬁmﬁtthqimusu@ﬂ&loahlahdnqlh@ epeumgsf

t he housin In one e i ment, of sent 1Lnv

i nter connegt %BFQWG‘H“%E? WH PARRE EIB%T%fq grécgarg PBF’G’PHF$ 8@? tHe Contact
i ndent at i ons a@igngg%@rgrg{ﬁmy sre%bft%ﬁq ?9{ lehﬂepaa?ﬁ RrekiafoRtHe:

Each i ndentatrion be si zed, ape anged "and ori ented
si m | arl ysor pdtihg eloe210 yrhereeom]aat attcﬂfmuszﬂs 231 axrmdnsaar’redngmrmpimaﬁlty efich

i ndentation 336 are designed to prowlge ad uat %ig @1 ﬁact
bet ween t he beftem slotmady thabateiformekin the f"ﬁ IE ?I?a e\%@gm&g
top | edge 40 Lon
408 oncg the@h&?‘g{rlgl({)lﬁég %%%SO@% goq%gl ggte% lltl serg nt%g{

insertion sl p@snb@m%dh&mhé b@nth@@dr@dgezm&taagledohd sbl!liﬁteﬂ‘mlhﬁkigelliﬂ@
between t he engagenent portion 400 and the side of the housing 201.

As parts of atHeast paisllsextand isRehpasingstas 21fi o the top | edge 405
and/ or bottom | edge 406, the indentations 336 becone anchorage points
securing, 25 the | der tah..300 e ector 200 .bec he
engageneh! porti efg’fﬁ‘g @degffﬁF ég‘ EE %ﬂﬁg’r&g “EiQn%ngﬁgl ﬁ??ﬁbe pgsent

I n one e”bOdin%ﬁﬁorpﬂ(hePeh@ aPlasEdHe én@ﬁ%é}ﬁérﬁ'i‘)oﬂmm&@ﬂedt@tht%%gt one side
further conprises a | ocking device to prevent thé accidental

di sengagenensf tht hbbsing 201 gesfetahly @b afgeoenat He-shaped entating 26leevE ngth the

| ocki ng device 337 but is |inmited to, i Lient

e TS i mousing 2 A Hameltsigs § FRRPRItion AD a keopsnerion afh 555k byteth
second face 334.plye WL AL CORASE AU ADAFREhd BRTETBRI0 a0 ¥ve o

housi ng 201 e a ho area 4 ormof a'recess in th

side of the Ete;h@uﬁtalgie%ﬂmgmisltgmlmmdé of thechoaping Jéehdrebp ciehting 400.
The hol |l ow area 420 may include, but is not limted tq, a_lengthw se
slot in the WEEEPAG og(ggtwcen the engagement portion 400 and the side of the housing

201 comprising a top ledge 405 and a bottom ledge 406.

Referring to Figure 6, in one embodiment of the present invention, there is
at least one solder tab 300 engaged with at least one side of the housing 201
20 wherein each solder tab 300 comprises a solder contact portion 310, an
interconnect portion 330 and a structure support portion 320 bridging the solder

contact portion 310 and the interconnect portion 330.

The solder contact portion 310 may be stamped as part of the structure
support portion 320 and may either extend away from the side of the housing 201
25  or extend towards the side of the housing 201. The solder contact portion 310
when soldered to the PCB 4 provides additional points of attachment for the
surface mount receptacle 200 thereby further securing the surface mount

receptacie 200 to the PCB 4 and preventing the surface mount receptacle 200



contiguous to the insertion slot bounded by the top | edge 405 and the
bottom | edge 406 of the engagenent portion 400. As the interconnect
portion 330 of the solder tab 300 gets .pserted into the insertion
sl ot bounded by the top | edge 405 10 and the bottom | edge 406, the
side locking latch is flexed outwards with respect to the side of the
housi ng 201 until it passes a |ead-in edge 422 of the hollow area 420
whereby the side | ocking latch then returns to its original position.
I n this casefrohhkftingldfOthedICR 4412@ tadiesweighbor ikoyemagnt of ohie tabde sdsciably.

| ocking latch _such that in the event that a diseng%genent force is

?axe(r:I ted i 3 aAd‘ieFfé’&if“F'dnthees@FfeSéoﬂfécﬁmi@!ﬁ}{hﬁ@b’t@ﬂm dlovapyardytowagds the
movenent of - PhE ARl So B o lerifbef 20 i mapBRRGSldied GYSSENed

300 from decgu@kﬁd]g:mﬁﬂ@rhbﬁtibﬁﬂsshplgor’gpl. The foregoing
description of the preferred enbodi nent of the invention has been
presented for purposes of illustration and description. It is not

i ntended 20 to belnexteamshadimentrofitbe presert invemtionybatinterconnedt pertpme¥ids e
fornms discl osed, .bec e nodi fi gat,i o or i at,Lons t hereof .gre
posSibl e | n FRGHSESE HRLCOROY: § SSORAAGES AbF ApShASB AP0 LSEPOh Cea At
variations agensfeRith f&ﬁ?a %@mgegas g %ﬁﬁ{?ﬁ kiﬁ“%rs?@@e%ﬁl?ﬁiéﬁ%@érﬁi

descri bed hereln were chosen an escribed 1 n order to best explain
the principl edgec¥32t the finst/face 333 aad thel sesorpt face B34 kapep pivards thendist@lend

thereby to enable others skil]Jed_.in the art to uytil] e inyentiqn
in var iyous eﬁ&&iaﬂéﬂ?%twc{/ﬁ‘{gﬁs 3%%353@“36@? W‘b%ﬁk%ﬁ:’eg’?gé‘ﬁlﬁf %‘E ?jisé‘ﬁ
to the ti t: I S, bt

scope 01P ?? hegl:lﬁn\g}sresntélﬁgﬁ&ggg gg@%ﬁ{eﬁy}/&ﬁe ggéccl ﬂa(l)i lpngse?ta%%eln g%qlf}%é}g{%ﬁ &F\Ahen
i nterpreted 330 acwediactien binhthe htatinglfaceR(Fadtbvaidmosintihg tinkP08into the

| egal |y and equitably suited. - 12 - CLALM5_ 1. An electrical
connect or coingeitionsipt bounded by thgiop ledgr 405 ged hekatiesm tedge 4R belveenp,

Form a mat | nireengreatsiy PRUREER R E oL e BRARS Tt i ng.
In one.embodiment of the present invention, the interconnect portion 330
15  further comprises a plurality of indentations 336 along the first edge 331 and/or
the second edge 332. Each indentation 336 may be sized, shaped, arranged and
oriented similarly or differently. The characteristics and arrangement of each
indentation 336 are designed to provide adequate frictional contact between the
interconnect portion 330 of the solder tab 300 and the top ledge 405 and/or
20 bottom ledge 406 of the engagement portion 400 once the interconnect portion
330 is fully inserted into the insertion slot bounded by the top ledge 405 and the
bottom ledge 406 between the engagement portion 400 and the side of the
housing 201. As parts of the indentations 336 penetrate into the top ledge 405
and/or bottom ledge 406, the indentations 336 become anchorage points securing
25  the solder tab 300 to the connector 200 because the engagement portion 400 is
coupled to the side of the housing 201.

In one embodiment of the present invention, the solder tab 300 further

comprises a locking device 337 to prevent the accidental disengagement of the



connector, a mating face and a board-nmounting end; a plurality
of termnals supported in the housing and termnating at the
board-nounting end wherein each term nalj;further conprises a contact
portion configured to establish electrical contact with the

conpl ementary mating connector, a solder tail that 10extends out of

t he housing at the board-nmounting end, a body portion that is

di sposed internedi ate the contact portion and the solder tail and

whi ch i nt er ceqlagahb BO@ ﬁohi)ﬂﬁtdwhectar 700U Tak ildaking det«i837 inah snctodnbed
wi th the housing; and plurality of engagenent portions
coupled to ttsmombustadgomre@dwm ﬁée iml%ﬂ@brﬁt@ﬂm&@“@f&@%ﬂ@ fHshed
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bot t om porti H&hs;ngzom@hﬂkeeaqiduo&aére& a0 RChe foRs of hakdmslin fhe @ldRionte

wherein a major portion of the solder tabs is positioned behind the
mati ng fate. h@GingrtH-etndignong & the ongagemsnt pértioh #0fh Thehellay areaH 30

he fop. port e mdudhubgol SBiE P onenhrarraiet ahe bamisgaE oo’
4. The el ectygd g OEQ@ESHI%H% ﬁbtaﬁdﬁ'nﬁ m{;fﬁfete GhifctaB DRthe Beswﬁﬁd
bottom portion eac as a step at t de c nti‘guous to the side

of the housidgt He6 ebthewngagément poitivastd. As the diterbenneeepottion 330 of the
engagenent portion and the sid

f the h . h |
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each s oI
to the side of the housing 201 until it passes a lead-in edge 422 of the hollow area

420 whereby the side locking latch then returns to its original position. In this
case, the hollow arca 420 acts as a “keyway” for the side locking latch such that
in the event that a disengagement force is exerted in a direction reverse to the

15  insertion direction, the lead-in edge 422 of the hollow area 420 will oppose the
reverse movement of the side locking latch thereby preventing the solder tab 300

from decoupling with the housing 201.

The foregoing description of the preferred embodiment of the invention
has been presented for purposes of illustration and description. It is not intended

20  to be exhaustive or to limit the invention to the precise forms disclosed, because
many modifications or variations thereof are possible in light of the above
teaching. All such modifications and variations are within the scope of the
invention. The embodiments described herein were chosen and described in order
to best explain the principles of the invention and its practical application,

25  thereby to enable others skilled in the art to utilise the invention in various
embodiments and with various modifications as are suited to the particular use
contemplated thereof. It is intended that the scope of the invention be defined by
the claims-appended hereto, when interpreted in accordance with the full breadth

to which they are legally and equitably suited.



30conprises a solder contact portion, an interconnect portion and a
structure support portion bridging the solder contact portion and the
I nterconnect portion together. - 13 - 6.The electrical connector of
claim5 wherein the solder contact pori?on may be stanped as part of
the structure support portion and extends away fromthe side of the
housi ng. ¢YTATMS el ectrical connector of claim5 wherein the sol der
contact portion nay be stanped as part of the structure support
portion and extends towards the side of the housing. 8. The

el ectricgl CO'}er&écﬁ-fcaleonﬁcﬁﬁ-H&épdé’{%?f ein the solder contact portion
may be 10 stanped as part of the structure support portion and

ext ends downwar érsulaiiep\hopsiegthatties Hioptadiptten,  first sitsusseaepd sidg, allher

el ect §i C3|qeCORNERIIRNY AR a%aﬁhgﬁgt‘ RGN 0 Rei0f aEdnﬂJl‘éﬁ?enér} I‘Hatﬁ'lgV‘her ern
the interconnect portion further conprises a first edge, a Second
edge, a fppugetor, o gatingfageand adoardfmpyatingomfdect ed to forma distal end
and wherein t hepfiifsbe Eda8s LSR8 ORChRIYE and BSnifding bt hégs,2nd the
second face taper towards the distal end. 10. The el ectrical
connect omoaating cafl mbercinpachigrmipad fustherdogipriacs 8 comtac) peskien eonfigurprsto

| Nt er connael;;sp kLN cdntict th@Qgﬂ?ﬁlhﬁgﬁarﬁlmQJirgc%g%erlpgéir,g%oﬂdQQQFﬁ%t I ons

al on? at [ east one edge of 20the 1 nterconne
0  extends out of the housing at the board-mounting end, a body portion that is disposed

intermediate the contact portion and the solder tail and which interconnect them together;

a plurality of solder tabs engaged with the housing; and

a plurality of engagement portions coupled to the housing to confine the solder tabs
to a predetermined position with respect to the housing, wherein an engagement portion

15  forms a sleeve with the housing comprising a top portion and a bottom portion.

2. The electrical connector as claimed in claim 1 wherein a major portion-of the

solder tabs is positioned behind the mating face.

20 3. The electrical connector of claim 1 wherein the engagement portion further
comprises a vertical portion connecting the top portion to the bottom portion to form a

general ‘C’ shape.

4. The electrical connector of claim 3 wherein the top portion and bottom portion
25  each has a step at the side contiguous to the side of the housing thereby creating a insertion

slot between the engagement portion and the side of the housing.

5. The electrical connector as claimed in any one of claims 1 to 4 wherein there is at
least one solder tab coupled to at least one side of the housing, each solder tab further
30  comprises a solder contact portion, an interconnect portion and a structure support portion

bridging the solder contact portion and the interconnect portion together.



11. The electrical connector as clainmed in any one of clains 5 to 10
wherein the solder tab further conprises a | ocking device to prevent
t he acci dental disengagenent of the solder tab fromthe connector. 25
12. The electrical connector of claintli-wherein the |ocking device
conprises a resilient side |ocking latch extending i nwards fromthe
first face to THael&at@ndodnacer of clhifes whesi therekler @itddt portiod @dsd. tehe

el ectrical connector as claimed in claim11l or claim12 wherein_ the
housi ng fStAMNeEas PaHRF fhsstugupIPpTt Apdien;and cKigndsawaydiron theddeaef the

t he Side}%ﬁﬁhge housi ng contiguous to the engagenment portion
configured to~engage the | ocking device. - 14 - 14. An electrical
connector conpri sing: an insulative housing that has a top
wal |, _a hottomwall, a first sigde, a_second side, all four, side
conneéted-t o f%rer%e&fm chgle*rta&%fd cliien 5 MBGERIRSIES REach BOTNRB AV Peat
the mat i ignfiASs phiBF feishudrd EB50r BORicIELY BeteRdAbwaNeALLiBgoF fEC 1t he
housi ng; ba pIurgllty of termnals supported in the housing and

t er mi nat ihogsiag. t he board- mounting end wherein the termnals are
grouped into a first set inserted into the housing through openings
in the top wall of the housing and a second set inserted into the

housi ng tghr ougthe QR ADSoNBCtbAEF ATkt 9 Whérdid theksoldBecdhedés hordion AR rrAach
terminal in the first set and the second set further conprises a

cont a6t ptampedas parael testnefyrd sypport hertivnand gxtendst downwendoaviret fremithe
t hat ext ngﬁnqgﬁ q%) Ql housi ng at the board-nounting end, a body
portion CRa?™; I}ﬁ E)’l s€d internedi ate the contact portion and the
sol der tail and which interconnect themtogether; a plurality of
sol der tabs eQ%gged wi th the housing; .and ] )
0. ¢ clectrical connector as claimed in any one of claims 5 to 8 wherein the
interconnect portion further comprises a first edge, a second edge, a first face, a second
15  face connected to form a distal end and wherein the first edge, the second edge, the first

face and the second face taper towards the distal end.

10.  The electrical connector as claimed in any one of claims 5 to 9 wherein the
interconnect portion further comprises a plurality of indentations along at least one edge of

20  the interconnect portion.

11.  The electrical connector as claimed in any one of claims 5 to 10 wherein the solder
tab further comprises a locking device to prevent the accidental disengagement of the
solder tab from the connector.

25
12.  The electrical connector of claim 11 wherein the locking device comprises a
resilient side locking latch extending inwards from the first face to the second face of the

interconnect portion.

30 13.  The electrical connector as claimed in claim 11 or claim 12 wherein the housing
further comprises a hollow area in the form of a recess at the side of the housing

contiguous to the engagement portion configured to engage the locking device.



a plurality of engagenent portions coupled to the housing to confine
the sol der tabs 15to0 a predeterm ned position with respect to the
housi ng, wherein an engagenent portion forns a sleeve with the
housi ng conprising a top portlon and aldbottom portion. 15. An

el ectrical connector conprising: an insul ative housing

t hat has 1a&. topﬂ,nacdﬁ@fat@nmeca)rf:dmlﬁisingi de, a second side, all four

20si des connect ed orm e and a untin
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cont act port| n onfjgé to bllgp ele &—ﬁ contact with a
conpleneﬁ?%?% (RS BHRS %Fdw“ﬂ% fing 1fq the folsings + ends out of t he
housi g at the pﬂlﬁﬂftﬁoﬁﬁmﬁﬁalﬂgpmﬂd uah&nmixymgeﬁduemﬁnetrﬂnght thsbadtd posed
25|nterned|ate t he cont nPOﬁthﬂ a(%ythefsg 1%3‘ gﬁg whi ch

i nt er confE¥PIHE gttt “e‘:a BESTEEEPPEY B MEB PR EPTEBYC BTJSYEE wi th
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support portion bridging the solder contact portion and the
i nt er cont@E"Pporti on t oget her.

a plurality of solder tabs engaged with the housing; and

a plurality of engagement portions coupled to the housing to confine the solder tabs
15  toa predetermined position with respect to the housing, wherein an engagement portion

forms a sleeve with the housing comprising a top portion and a boftom portion.

15. An electrical connector comprising:
an insulative housing that has a top, a bottom, a first side, a second side, all four
20  sides connected to form a mating face and a board-mounting end;

a plurality of terminals supported in the housing and terminating at the board-
mounting end wherein each terminal further comprises a contact portion configured to
establish electrical contact with a complementary mating connector, a solder tail that
extends out of the housing at the board-mounting end, a body portion that is disposed

25  intermediate the contact portion and the solder tail and which interconnect them together;

a plurality of solder tabs engaged with the housing; and

a plurality of engagement portions coupled to the housing to confine the solder tabs
to a predetermined position with respect to the housing, wherein an engagement portion
forms a sleeve with the housing comprising a top portion and a bottom portion, wherein

30  thereis at Ieast one solder tab coupled to at least one side of the housing, each solder tab
further comprises a solder contact portion, an interconnect portion and a structure support

portion bridging the solder contact portion and the interconnect portion together.



