.-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 circuit board. 5 BACKGROUND It is known that a printed
circuit board (PCB) connector provides a connectable interface between a
PCB and anot her device with a conplenentary mating connector. A PCB
connector nmay be nounted on a PCB in many ways; 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 tENNEGKQRce nount connector (usually a
receptacle) typically include a housing with a mating face for mating with
a conpl enentary_connect or Lusual ly a plug) and a board-nounting end from
whi ch a pl ur@&WWAM?W Bs exit the housi ng for termnation to circuit
traces on the PCB. The surface nount 15 receptacle may further include a

plurality of nountin osts at.the hase of th housi ng_for the r pose of
ai ding the ali gnﬁé}ﬁﬂs&lﬁﬁﬁvgﬁ%&@?%@n © &‘ﬁp%owéforganéiw&fﬁﬁégﬂﬁ? ng
mounti ng. - THe ik &n@@(o%h!i%tleﬁ%} %ﬁnﬂﬁ%‘oﬂ% n@%feu%%uh%awt' ng with the
term nal s of the conplenentary ug connector and tail portions (often known
as 20 “solder tails') projecting fromthe housing for interconnection, as
by sol degi NnGAECKGRGUNDtraces 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. Wth the m i gtkHidvaatliada minted ertuiobbardq@U B eitinectrprbvigiegad surface

connectable interface between a PCB and another device with a complementary

mating connector. A PCB connector may be mounted on a PCB in many ways;
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 (usually
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



25 nmount receptacles with very fine solder tails have been devel oped. This
is -2- because the footprint allocated for each internal conponent is
reduced to accommpdate the limited interdal space within the el ectronic
equi prent. U.S. Publ. No. 2006/ 0009080 and U.S. Publ No. 2006/ 0014438

di scl ose one such surface nount receptacle. Besides the nounting posts on
the surface nmount 5 receptacle which are used for connector alignnent with
the PCB, the solder tails when soldered to the PCB often becone the only
means of sedgciusg thééoatprinbelocated fnr aagh éptervil somponenhis redicedto i s a conmon
practice to connect, cables to ,a PCB by termnating the. cahles t pl ug
connect or (@F?@Hn}%ﬁamﬁﬁ?ﬁ}@ﬂ‘éﬁl frdgrmal spacey §§g‘?96‘709i‘)‘° QWHPWQH%'%O mat i ng

the, bl ug CORBENGD AMAOTIASRIDY PERRRLDPE DT RRIR. dhdignn probl em

wi th connecting a ‘cable assernb ace nount rece is the

tendency foryffi€e ARIVINE réccpRic B &ML TRY BRI ink S dsRAKE thel Siefaeeinidwntof
attachnent of the surface nount receptacle to the PCB, thereby breaking

signal pat heegptacdesvhictuaiengsctiHer comreetdn aignent veitlP@l POBS Hid soldé tails
Sonetinmes, in an attenpt to minimse the above problem a |l arge guide frane

i s used and Whennoldared te the ReBpradien berpaiethe enly mepms o seewapg ther Birfagege  and

take up val uabl% s%age on i)chhﬁ“ PCB.t hat coul d be used for additional circuits
or term nat SHET rEFPLRRIF OPERhe ECB gl | confined spaces as in a niniaturised
el ectronic equipnent, it is difficult to provide additional anchorage points

for ie 20 gui de | (s iL08 EARlPEIHiE (9P BY ihiblifniti” 2ce

nmount recept acl e. o . I nventiron 1 s I rec . SOl VI ng e_ above
probl ens by caBleQ\th dipheig @BnheMEONTRNTbInSi reférddfo ANGINE ha@nibly) fied theRY a

connector of the character described to a PCB.

10  mating the plug connector to a surface mount receptacle on the PCB. A known
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- SUMVARY 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 dle to the cabl e assenbl y's wei ght
and novenent. 5 In accordance with one enbodi nent of the present invention,
there is provided an electrical connector, conprising: an insulative
housing that has a top, a bottom a first side, a second side, all four
sides connected to forma mating face and a board-nmounting end; a plurality
of term nal SUMM&R¥d in the housing and terninating at the 10

boar d- nounti ng end wherein each termnal further conprises a contact portion
configured to establ contact with a ¢ | enent ar, i ng

i el ectrical y mati
connector, a sol JEW‘}@‘;} Pefiﬁ%fa@%%ﬁﬁé“a%f‘ COPNEGiRr WAERIOVEH structure

cont act _por (e ErepRReenREOt B s bBRled G CORRE oy TR IDE st o
15 a plural ifymQffiaglodeiud aPthetABRISIeMbI s GO MBvemRHt.2 plurality of

engagenent portions coupled to the housirig to confine the solder tabs to a
predeterm ned position with respect to the housing. In accordance with

anot her gnbodi nerh aetotdagc®madesiie eMbedinm@n of theprestst inRtaNogaber@ris
el ectrical connector configured to be nounted on a printed circuit 20 board

conpri si ng: panvided anatléstdchlocminegtorheumprasing: t op, a bottom a first side, a
second side, all four sides connected to forma mating face and a
boar d- nounting end wherein at, the mating face, therg is at |east one mating
sl ot ext endi ng i riflonsWatiNg hepsigg that has a top, a ottom, a first side, a second side

all four sides connected to form a mating face and a board-mounting end;

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;



.a plurality of termnals supported in the housing and term nating at the
boar d- mounting end wherein the termnals are grouped into a first set and a
second set and each terminal in the first*set and the second set further
conprises a contact portion that extends into the mating slot, a sol der
tail that extends out of 5 the housing at the board-nounting end, a body
portion that is disposed internmediate the contact portion and the sol der
tail and which interconnect them together; a plurality of solder tabs
engaged with the ah'dumlirﬁgpfafrmliaahs|supa@ﬂth/imlﬂleémglaig@m&/tepmmatmtcthwpl ed to

o 18 L Ao SCe Bl b8 B SR S Lom v
formof the present .hALGEL E&(@H%I:glh gtﬁ?‘ﬁr%}egﬁlz&fﬂebﬁgo% 1) fuﬁ'ﬁ{?ggﬁﬁlﬁﬁs&o the

acconpanyi ng draw ngs i n whi WS a prior ar e assenbly
W th a plug acmerspertich tHahedtends itoTRé fatinkltict, h S6RIRE 4l that ernads ot 6L f ace
nmounted on a printed circuit board and a guide nenber in position to be

sol der ed5on thdhkopwing ttthedhoardinolsangiendriadurdy picdBtioh ol is despobed) connect or  of
the cabl e assenbly of Figure IA .engaged with the receptacle connector
surface nmounEEme@iate, epﬁomﬂcécﬂ’om%w? thergldey taih and pehighinterqaansel them pl ace
bet ween t he pl connector and the 10 receptacle connector; Figure 2A is an
expl oded petlg%%@?ri’ve vi ew of an exenplary connector of the present
invention; Figure 2B is a perspective view of the assenbl ed exenpl ary

connector of Fi %Lﬂlﬁraﬁi%j’/ 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.



15 Figure 3 is a front view of the exenplary connector of Figure 2B | ooking
towards a mating face of the connector; Figure 4 is a perspective view of a
hori zontal cross-section of the exenplary connector of Figure 2B with a
plurality of solder tabs aligned in position to be engaged with the
connector; 20 Figures 5A and 5B are perspective views and Figure 5Cis a
side view of the housing and engagenent portion of the exenplary connector
of Figure 2B; and Figure 6 is a perspective view of one enbodi nrent of a
sol der tab which forns part of the exenplary connector of Figure 2A. -6-
Wi | e the aBREEFERSCRIPTHONOESTHEDRAWINGeYer al enbodi nents of the
i nvention, other enbodi nents are al so contenplated, as noted in the detailed
description. In all cases, this disclosure presents aspects of_ the .invention
by way of repredunexemplargsormef the presentiipyentian WHbneW bsedesseibed 6By t hat
nunmerous othex 5 modifications and .embodi ments ,can be devised by those
ferepee ! Gt

skilled in th ORF BECORBINYINE AFVRNER T ¥ and spirit of the

principles of the invention. The figures may not be drawn to scale. Like

ref erence nunber s;.; e sed . b ur t 1

parts. -7- DETAI ?égﬁ@%#dﬁﬂ%ﬁﬂ%?§§Q@%%%%fﬂﬁﬁys‘”§ﬁ§vﬁ§g.c??f‘g?‘_ﬂgé ?héﬂéae
receptacke GomRELATh 2 r&RpHRICEonMEcRor SUFfes niurdedbh Aléhted tivhi beaay d ( PCB)
4 via a plurality of solder tails 226. Electrical signals between the
conducti ve tandaegunife aicrmbe iIREDsdicanid e stdidred Dnahe @nintgd ditcwotibodrd; exchanged
by termnating the cables 9 at a plug connector 10

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.



.and mating the plug connector 10 with the receptacle connector 2. The plug
connector 10 is at least partially guided into place by way of a guide
menber 8 associated with the receptacl e ®onnector 2, and this guide nmember
8 is mounted via a plurality of nounting posts 206 to the PCB 4 in a

| ocation that is forward of 10 and spaced apart fromthe receptacle
connector 2. For a small receptacle connector 2, the solder tails 226 by

whi ch the receptacle connector 2 are soldered onto the PCB 4 are very fine.

Cther than a pl (Whil¢ the diovenidantifigd pigares ssh famle sevenaleambedintungs athet he

poi nts of attachnent , where the solder tails 226 are sol.dered .onto.the PCB 4
e or ton ¢ MY HOD- s EFRodieuR AL alsn s plsdudiilect b pBRASBIER 8B anehor e
and secured P . 1o i i : i,ght of
the oabl e ademutifon 1aftcalf ik QiceliRull BRsp s RAca B R MOBRib ey WPLATE
attachment, o@mpregsneast ad nbhEmétabibe. It shseldtbeyuriderstand alskt ryimegbugretiRani cal

stress to the solder tails 226 and | oosen the points of attachment of the
sol der tai | sn@lifcataensi angl ethbodisvants eal be dovined by thesetskil2ed in the ast, whicle PCB

4, thereby breaking signal pathways.and causin he conpection, to the PCB 4
to fail. Thgalﬁw 1 SO ADAFPILC o (e PragInles gfetifwwwgl%ﬁlh&r%@rsw the

receptacl e %ﬁpﬂg Gkin fo L%' ]f'iﬂe%lte{%!g:ﬁ [ﬁlﬁﬁ%? giggchég&%se@ tﬁll%%ﬂ@;og'ﬁg Fﬁeegez, 3

| i kel i hood OT premature connec erring
and 4, an expmptAoYdeéndRBRE Phrt£00 i n 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 form
a mating face 207 and a board-nmounting end 208; a first set and a second

set of termnals 220, 221 supported in the housing 201 and term nati ng at
the -8- board-nmounting end 208; a plurality of solder tabs 300 engaged with
t he housi ng



201 and a plurality of engagenent portions 400 coupled to the housing 201 to
confine the solder tabs 300 to a predeteﬁﬁined position with respect to the
housi ng 201. The bottom 203 of the housi'ng 201 may include a plurality of 5
nounting 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 conplenentary plug connector 10 of a cable assenbly 11. The

mating slot 210 extends into the interior of the housing 201 and is bounded
by a top waDEEAILED DESECRIPHEON 213 two side walls 214, 215 and a rear
wal | 216. 10 It should be noted that the arrangenent of the two connectors

in thi d I pt]. I..e. tacl. t t he P d a pl
connctor at an’ Hisireo And RERAR ERsRy SAAETRs Shpbeint ESoRreqil ol pose
onnect or at. ot Adab PSS RBPY I A HAE" pur pe
Vimit tne | RUSRGAPTARTEER Bna (PCED L0 A MMEIEFOISPIRT R gseet 1 ve or To

nodi fi cati ongeQticyiPdizadls ®8Bvéd the canBlittivelPaclrieltherPOB 4 &iel £Chbland a
receptacl e connector "at an end of a cable assenbly) thereof are possible in
|i ght of 5t hiassemeblyHi Incan B¢ exchangedbyitéimianting shaeables, At aplegh sonrastati kohi n

the scope of the invention. The fi rﬁt _ﬁgﬁ]ﬁof termnals 220 a,g& t he second
set of ter mangdinating thepluggonpegter | §&viththesgeantatle sonneatar Ar 60 B¥&an

electrical transm ssion path fr t he. . 4.
The t1ret scPRBrtpEThnafehd Ay Biided b dk B SE NP i I fiber®, & o
in that eachlf5ateaadith theldBeftdBleVhfiedtBf 2usted ﬁliggﬁfd@qﬁemaefsu@moaaﬁ:dt hat
extends into the mating slot 210 and a solder tail 226 that extends out of
t he housi ng v292 plamliat bAstotmtihg postsi2D6RCELE POIB vhin aHotdteon thahmelorerrdoD i s
to be nounted. Each term nal also includes a body portion 227 25 that is

di sposedO0i ntasdripdéet eparhEosviicaeccpacleiconnoatar 2nd the sol der tail 226 and
whi ch interconnect themtogether. Each termnal may further conprise a

For a small receptacle connector 2, the solder tails 226 by which the

receptacle connector 2 are soldered onto the PCB 4 are very fine. Other than a
plurality of mounting posts on the connector housing, the points of attachment
where the 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, all 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



.retention portion 229 which primarily serve to retain the termnal in place
within the housing 201. -9- The first set of termnals 220 are inserted
into a plurality of top slots 230 that afe formed in the top wall 212 of the
housi ng 201 whi ch include openings that comunicate with the mating sl ot
210 and are positioned so that the contact portions 225 of the first set of
termnals 220 nay at |least partially extend into the 5 mating slot 210. The

second set of termnals 221 are inserted into a gl urality of bottomslots
235 t hat ar 8opisk-meyntingend 208; e Mhyratily obscldertabs 400 sngasrgl weth thghpeHng nel ude

Chat the conbAaragunprang ofshlatetil Rortonit el e SRy R R PBER0L B0 00
| east parti ahhnEiERddrthns Bb? t?ﬁ?r&ﬂ:t&lnﬂheggsgsiti%ﬁm SEJpebBtol he Fi gures S5A,

5B and 5C, in one enbodl nment o pr esent nvention there is at |east one

engagenent houiing2040The boptbari20d ofithd leasingd2@ siaganchidetaydubaitgiofig 201
preferably with a general ~C-shape' creating a sleeve with the housing 201
conpri si ig mauntingdrastsor06 6, the puepase edipopibioningtheconagetos 208tanohe B§dd t i on

403. Prefergbly,. both the to ri 02 and bottom pariion 403 have a 15
step at the%s*%‘ifer@g’ﬁbf ?b@&dgafﬁ%ffm 22)% oF I%E‘ﬂﬁaﬁsﬁlw%tbaﬁ%%w creating
a insertio I g%“rlya t t | a . o t he
housi ng 20?008?7%% Sl gﬁglgt%gml%g%ggﬁﬁ% %ngf_g éés%@]{b?g%ll ggag&%@ Sqﬁte eor ring to
Figure 6, iRxRAEs FBARE WRBEHoPHf tHRehdUSARETO] At Riidudided bied ®p Wwall212] #ast one
sol der tab 300 engaged with at | east one side of the housing 201 20 wherein
each sol der bbbm3@all @d3ptws exlcavslid 2b4, 2dSrenact rqpomallohl 810, an i nt er connect
portion 330 and a structure support portion 320 bridging the solder contact
portion 310 and the interconnect portion 330. o
10 It should be noted that the arrangement of the two connectors in this
description (i.e. a receptacle connector on the PCB and a plug connector at an
end of a cable assembly) has been presented for the purpose of illustration and
description. It is not intended to be exhaustive or to limit the invention to the
precise forms disclosed, since many modifications or variations (e.g. a plug
15  connector on the PCB and a receptacle connector at an end of a cable assembly)
thereof are possible in light of this teaching. All such modifications and

variations are within the scope of the invention.

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  that is 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.



.The sol der contact portion 310 may be stanped as part of the structure
support portion 320 and may either extend away fromthe side of the housing
201 25 or extend towards the side of th@‘housing 201. The sol der contact
portion 310 when soldered to the PCB 4 provides additional points of
attachnment for the surface nount receptacle 200 thereby further securing
the surface nmount receptacle 200 to the PCB 4 and preventing the surface

nmount receptacle 200 -10- fromlifting off the PCB 4 due to the weight or
movenment of the Jdasifirshsssedtergninals228rarginsesieg intnaphwpkiaroftonstts 238y ti on

310 d d 4 sim t.h ti t 206
10 1y oxt g JOHMRLER hOUSE SRTIR o ST R P R
support. 5 'tﬁht%ﬁuﬁﬁ?ﬁegdemgnﬁ {8 g%gggg'lcﬁszqwadd%@bb%nea% thiX 1AE CORMRE!

portion 330 conprises a first 31, a second edge 332, a first face

333, a secopdrti@re2F34f thedirvesit od térenihals 220 mag hbleastshri 3By anttndtiatostha t he
first edge 331, the second edge 332, the first face 333 and the second face

334 tapeb t owaingsslehdltilheatecend set3gBermrinals 2 lganeHaserigsl indgaplwslity 882 and
the t f 333,, 3 t he distal, 10 d 3 d th t of
for ce. neededolem HeB S Bat s orBsi ot prfamn atal 355 0f ARG bR 2B on’t r om
th ti boar d- ' it t ' ' | ot
bounded by tHICH B fdGeithes HRLEhHRRERLe Sifh i RafRe slok 218 Tdhiuhe ! ©

engagement pgkitioABd 46 ¢hARHe tbBtadt plértidhs 28 ofoks set@ndQtt of ferRikaleRROAYENt  Of
the present invention, the interconnect portion 330 15 further conprises a

plurality oft laasteperaallpesteddanead tegnatieg $liot 210.edge 331 and/or the second
edge 332. Each indentation 336 may be sized, shaped, arranged and oriented
simlarly or differently. The characteristics and arrangenent of each

i ndent aiPon 336 Refering tgrigures k.08 ded A6e fuane embodiment0f thepresent bet ween
t he

invention there is at least one engagement portion 400 coupled to at least one side
of the housing 201 preferably with a general ‘C-shape’ creating a sleeve with the
housing 201 comprising a top portion 402, a vertical portion 404 and a bottom
portion 403. Preferably, both the top portion 402 and bottom portion 403 have a
15 step at the side contiguous to the side of the housing 201 thereby creating a
insertion slot between 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  orextend 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

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



.interconnect portion 330 of the solder tab 300 and the top | edge 405 and/or
20 bottom | edge 406 of the engagenent por&ion 400 once the interconnect
portion 330 is fully inserted into the i%hsertion sl ot bounded by the top

| edge 405 and the bottom | edge 406 between the engagenent portion 400 and
the side of the housing 201. As parts of the indentations 336 penetrate
into the top | edge 405 and/or bottom | edge 406, the indentations 336 becone

anchorage pai nts _securjng 25 the solder tab 300 to the nnect or 200 because
t he engagen&ﬂm pg gH thed'GR 4 Itgﬁl“f%gahtﬁg@?‘éfgn%m Qtﬁgeﬁé i455°DBY: I n

one enbodi . [ i ' I t

conpri ses gg}qg)e{ﬁ%th%qu’et@ F %@E%%?Oﬁ%é%gﬁ %@@&ﬁ?ﬁrgiﬁg gfé’élg n@yﬂg?gcfg#égvggdﬁélﬁg of
the -11- solpdes 4taRi1306 HedAbhAeh£HHNI206UNdIAy ether IPadied Dr PeddsCRiEB7 may
include, but is not limted to, @ resilient side |ocking |atch extending

i nwar ds fr oimtbhike P04 fof additiddal suppbtte second face 334 of the interconnect
portion 330. Preferably, the housing 201 include a hollow area 420 in the
formof a recess in the side of the 5 housing 201 contiguous to the
engageneht porti dmone@mbrdemint ¢hihegqresent doventay, thedntegeonisgt ppionod3Q i it ed

to, a lengthw se slot_in {he housin 0 tiguous to the inserti sl ot
bounded by CRBIPIEES P@Hg&%@ﬁné Spﬁ&(ﬁ%&&%ﬁﬂ%@ﬁﬁ%@eﬁﬁ atsﬁ‘éoré‘ﬁéaﬁﬁgaént
portion 400. ' C ' . gets

i nserted i ntcgéﬁ#é&f%dsgéﬁ%ﬁmg@o%nd%%é ed gg%tuﬁiehe: @%t Ieggégggl’o%_@%sg(ggjd t he
bottom I edg%d%@@&,tt'hé fasOfck 33Biand thekedbridstaté 838 Gttt wRb e the distilesiect to
the side of the housing 201 until it passes a |lead-in edge 422 of the hollow
area 420 wiadSebypdarheg dicdevd aiges331] 332 hnd Hentwetfacen 3380334 pearthgidisadl
position., In this case, the hollqow area 420 acts as a "keyway" for the side

| ocki ng1Pat €ad SdSredpras the gmayat ef Exree neededtodnserh g RONNEST PEIHAN exer t ed

'n adirect 330 ih WEhTEL S hf&% the mating face 207 to board-mounting end 208 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.

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



.15 insertion direction, the |lead-in edge 422 of the hollow area 420 w ||
oppose the reverse novenent of the side |ocking |atch thereby preventing
the solder tab 300 from decoupling withlthe housing 201. The foregoing
description of the preferred enbodi nent of the invention has been presented
for purposes of illustration and description. It is not intended 20 to be
exhaustive or to limt the invention to the precise forns disclosed, because
many nodi fications or variations thereof are possible in_|light of the above
t eachi ng. Aspldeutab Hhfrpmctei conseetnn 208s The Mﬁmad@vw B8R mahmcludspbulof t he

i i . Th nbadi i bed .h ' h d L bed
e OGRS LR T EelE 4 o SIS SO B A
applicati 0.”fa&%ﬁ‘t%&ﬁ@%g%&ffh%@'?f%q}fgﬁé ﬁnﬁéabhh@& L}id}n&@s;ar Préférably, kihse the
I nvention I n various enbodlnents and wt various nodifications  "as are

suited to theusiag20duhaddscholkanhesapd 28 @dht fiemeof a retessdn itig sidded thdat t he
scope of the invention be defined by the clains appended hereto, when

i nt er pr ef ed hbnsiag @01 dantiguairs to theengagtmpntepnttinn 408. Whe biellowegreadd0| egal | y

and equitably suifed. -12- IVM5 1. An e]ectrical connector, conprising: an
i nsul ati ve Htﬁ)’smﬁtjldtehm‘t ﬂﬁd@%w tog ajengtwise:slet in e@PH%‘,ngagogecond si de,

all Tour sidgs, cONNGGHRL ;1A G MoPrBRIAN AS0BT A JSLLy AR end: 5 a

plurality o suppor singrandterninating a

boar d- mount i&igft% YEE %hgagé}ﬁeﬂttlﬁfrfrbﬂabof AEHRE MtERERNEG oraok 33D @ theor ti on .
configured to establish ellectrical contact with a conplementary mating

connect or, aoklet tir30Mhjtts tiitteedintnidie insertion sidtdohndsd hy tlat taphledge 405

E 8?,‘[ gc'[nl) 52? {aﬂg mg&gftm}%égggg 488,%113 gir:ietlgglzinigslat%ihsig (f)'l%:)ecgd L)H%\A%%E%i?ﬁ reesf)gcet
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 area 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.



.10 solder tail and which interconnect themtogether; a plurality of sol der
tabs engaged with the housing; and a plurality of engagenent portions
coupled to the housing to confine the solder tabs to a pr edet er mi ned
position with respect to the housing. 2. The electrical connector as clained
inclaiml wherein a major portion 15 of the solder tabs is positioned
behind the mating face. 3. The electrical connector as clainmed in claiml or
claim?2 wherein the engagenent portion forns a sleeve with the housing
conprising a top portion and a bottom portion. 4. The el ectrical connector
of claim3 whé&ideAhViShe engagenent portion 20 further conprises a vertical
portion connecting the top portion to the bottom portion to form a general
"C shape. 5. The electrical connector as _clained in claim3 or claim4
wherein the tfop pém¢lestrigabicomtectnnoostprisongeach has a step at the side
contiguous to the side of the housing thereby creating a insertion slot

bet t he 25 t. ti th id t he .h i . 13-.6., Th
el ectrical connect 8 THRIHE FuiFTTe HRADID AL Ritiies BRg e wieFeihSidher o | s
at |east one ﬁﬁ E‘gﬁf siH@?c&rﬁ}&kéﬁdtotjﬂ eta Jn%.ﬁﬁé g?&g%rrﬁit 8020d-hidentife ¢aling. each

sol der tab further conprises a so r-cont ion, an I nte&rconnect
portion and a structure support portion bridging the solder 5 contact

portion ang the i nheIGRANBEEE taRMihAl9RupRitidi@rthe houdifg aldaeirhinaeihg @oHrect or
of claim6 wherein the solder contact portion may be stanped as part of the
struct ure suppoatd-monnting eaddviereiangich termaipal fusther kengirdes afcontast hodminng.
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

10 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.

2. The electrical connector as claimed in claim 1 wherein a major portion
15 of the solder tabs is positioned behind the mating face.
3. The electrical connector as claimed in claim 1 or claim 2 wherein the

engagement portion forms a sleeve with the housing comprising a top

portion and a bottom portion,

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

bottom portion to form a general ‘C” shape.

5. The electrical connector as claimed in claim 3 or claim 4 wherein the
top portion and bottom portion each has a step at the side contiguous to
the side of the housing thereby creating a insertion slot between the

25 engagement portion and the side of the housing.



.8. The electrical connector of claim®6 wherein the solder contact portion

10 may be stanped as part of the structure support portion and extends
towards the side of the housing. 9. The el®ctrical connector of claimé
wherein the sol der contact portion nmay be stanped as part of the structure
support portion and extends downwards away fromthe bottom of the housing.
15 10. The electrical connector as clained in any one of clains 6 to 9
wherein the interconnect portion further conprises a first edge, a second
edge, a first face, a second face connected to forma distal end and
wherein the 6irst Tadgésctiital woaooctdr esigleimedén any one phichinsd tonewheraind f ace

taper towards the distal end. 20 . The electrical connector _.as claimed in
any one of clains eI lquﬁéqn@isHquéatp Feunle %étc]t%affd?nﬁ %ﬁe PEF}lf’ner

conprises a plural héé{s@% e#ﬁ%%?#egg%gﬂfﬂ@ré%ggﬂr@iseg %asgﬁlde(}%%nflaggﬁomon 0fi

{
i nterconnect portio ee rica ctor clail I'nany one of

claims 6 to 1 | M}ﬁé&bﬁnéaq)lo?ﬁbﬁ%dtaasl@rufcwrb @fﬁp;t)&%@fﬁcﬁesriagingqhé BgldeeVi ce

to prevent the 25 accidental disengagenent o he sol der tab fromthe

connect or.5-14- 13coiftaet poreiohrandehe datercennect mirtioh aogethér. wher ei n t he | ocki ng
device conprises a resilient side |locking latch extending i nwards fromthe
first face to the second face of the interconnect portion. 14. The

el ectrical codnect dhegiectrienlroancetor Phrlains whersinmihs sddaheandast portaon 5

housing furth ‘ hql | in the f f a t.the sid
of the housi ng confltuSevpeis PEHAJBRSHbCE: HRbroBAtion FEP Sdsengage

the locking devi C€away from the side of the housing.

8. The electrical connector of claim 6 wherein the solder contact portion
10 may be stamped as part of the structure support portion and extends

towards the side of the housing.

9. The electrical connector of claim 6 wherein the solder contact portion
may be stamped as part of the structure support portion and extends

downwards away from the bottom of the housing.

15 10.  The electrical connector as claimed in any one of claims 6 to 9 wherein
the interconnect portion further comprises a first edge, a second edge, a
first face, a second 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.

20 11.  The electrical connector as claimed in any one of claims 6 to 10
wherein the interconnect portion further comprises a plurality of

indentations along at least one edge of the interconnect portion.

12.  The electrical connector as claimed in any one of claims 6 to 11
wherein the solder tab further comprises a locking device to prevent the

25 accidental disengagement of the solder tab from the connector.



-15. An electrical connector conprising: an insulative housing that has a
top, a bottom a first side, a second side, 10 all four sides connected to
forma mating face and a board-mounting el wherein at the mating face,
there is at | east one mating slot extending into the housing; a plurality
of termnals supported in the housing and term nating at the board-nounting
end wherein the termnals are grouped into a first set and a 15 second set
and each terminal in the first set and the second set further conprises a
contact portion that extends into the mating slot, a solder tail that

ext ends out ol3t heThegkictrica conhectboaf daimd%twh@reahﬁl,e lackipgydeyinet i on that is

di sposed i nternedi ate t.he cont.act rtion gnd,the splder tail. an i ch
intg_rconnect t hem ?‘E)‘B_Ef‘ﬁ"egr‘,’r%dleé’tﬁr‘f?rl&f;f‘t’]ﬁiﬁﬁ‘:hse&t ngéfb‘ga@ﬁ %Egh%fsﬁ t he
nousing: and & Pl R o SRITIETB RIGLARRCERURIGRY 10 Lhe housing Lo

confine the sol der ermned position Wth respect to the
housi ng.

14.  The electrical connector as claimed in claim 12 or claim 13 wherein the
5 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.
15.  An electrical connector comprising:

an insulative housing that has a top, a bottom, a first side, a second side,
10 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;

a plurality of terminals supported in the housing and terminating at the
board-mounting end wherein the terminals are grouped into a first set and a
15  second set and each terminal in the first set and the second set further
comprises a contact portion that extends into the mating slot, 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;
20 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.



