WD 03/096485 25 Cbtobep 2006 EDGE CARD CCNNECTOR,ASSENBLY W TH TUNED
| MPEDANCE TERM NALS ' Background of the Invention The present i nvention is
directed gan@yidbigy t o edge card connectors and, nore 9&eQL # e to
edge card connectors in which the connector |npedance 'S contr ed by
shaping of the connector term nals. H gh speed data transfer systens
require el ectrical connectors in which the electrical inpedance can be
controlled in order to nmaintain the required data transfer rate of the

electrical system |tEDGEeARBUGNRECTOR ASREMBIaya transfer rates to
obtain a specific i NP TiNED RARBANCE aiMIRAGRes the inpedance of

the entire electronic™system I.€e., the cifcults on the a circuit board
‘of an1 el ect roglic d(;w ce.and either the circuits of opposing electronic
devi ceH on cable. The inpedance of a connector rray be
controll edrnlg%? €] t

*and t he t hi ckness and I%glgﬂugn %lgeﬁeﬁflg? Béfiée cefrﬁ@oﬁeﬁﬁrsoinéihﬁgg%%reﬁﬁ
Howev &y edgt oavd pomidctoes mowhieh tgr connaimtinpaddnee seconselled by StapingSfdhd For m
Factor Pl uggabl ﬁ% applications are desired in electronic devices in

whi choepgeter eamigalsy ey um and thus it i s difficult to control’ the

| Tpedance. HipnTRd o Bl SHAGL HOAEASIER BhnldGLFLAATe bty

r educed- si z nnec erm nal’§are m)

beco rraﬁpedaﬁcfelcambé chrdlietah ﬂrdeatd maifitaidhe FRRRRAIdaR trdnHRE HitOHBhO Elettfieal
connector, such as termnal retention and enga gement while tuning the
i rrpedéyfsé?el of istdesirabbnpidu glorperd dajgtus el ratasde ablaona snecificimpedaice i an

oved el ect nnec S nes .t he, af.or i oned
R L e R e E R
obj eCtiréit HobRl dFafieRRirohid\dRMHck @Rd kithep ﬂe\&ﬁaﬁ@of %0 gfelécﬁ-ome @BAIBS Sk ai N
which the term nals may have varyi ng shapes f con l'ing the inpedance
of t hranspussimaotable, momlpedambpé@comhctphmapbesmoﬂed\bwm spacing opthsvi de a

surface nnector on a clrcuit ard, the
conne W‘lﬁa@‘? Eg Fi %&’5 08? Ogj@a%ﬂﬁﬂ‘%ﬁ%g‘e t herein
in sp@&glgctgigyugmg_rder_ the termnal s haV| ng stubs and slots forned as

part thereof, theéreby reducing and/or increasing the anount of netal to
i nf | uence Hbwewapawigrafitteoanchtas, sutteadlthose used in SFP (Small Form Factor

Pluggable) applications are desired in electronic devices in which space is a premium and thus it
is difficult to control the impedance by modifying the spacing and size of the terminals in a
reduced-size connector housing. When the terminals are modified, it becomes difficult to retain
all of the mechanical functions of the connector, such as terminal retention and engagement

~, While tuning the impedance of the connector

The present invention is directed to an improved electrical connector system that

combines the aforementioned characteristics.

Summary of The Invention

Accordingly, it is. a general object of the present invention to provide a low profile
connector in which the terminals may have varying shapes for controlling the impedance of the
connector. |

Another object of the present invention to provide a surface mount style connector for
mounting on a circuit board, the connector having a plurality of conductive terminals supported
therein in spaced apart order, the terminals having stubs and slots formed as part thereof, thereby

reducing and/or increasing the amount of metal to influence the capacitance and/or the
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WD 03/ 096485 25 COctober 2006 inductance of the ternimnals and control the
| npedance thereof. A further obj ect of the present inventionis to

provi de awo givessagl e, | ow profile surface nount coRbddctmbeir@006se in

hi gh speed applications in which the connectors have a specific

structure for ntroll n t he i edance an uct ance of electrical

connetdgrtanceo rCOgiEp ?“BWedlaWE—? F@Q nt invention is to provide
a connecto N t he
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- mat i ngotmceenedtivefof usesin higlt spegd hppirations! it ditich melabm[&tdr:t Mavefa dpetisic _
stanped terninals, the second mating, face including a plurality of second

st anpdtpciue frraniolling the waps ﬁ%ﬁesaﬂ@ﬁn@dfam%? glogtecal paanegiass.st anped from a

face. and ReBiindhg opas oL b srdffitiiin ol ivial (R i aePiatdt ono
et al nehﬁﬁﬂ%]mobrﬁft&i LRGBS, 'uﬂfeﬁeiﬁﬂl@toﬁnﬁéetérhﬁclﬁ&éé%! Qélebitie RodsihERivih@ce,

such t hat e first and second terminals are offset from each othef and
wher efirst asrbsdconhoppusthgreating facestha festsudisigdatd intlodingpapipahityiofifitsr to t he

rinted circuit rd onto which the assemly..is unted. Anot her object
ot thsalﬁpei aﬁw R R At U S R T L

f I
a Oregﬁﬂe ﬁia |rst é'ﬁlat 2 ?aﬁgfetlon Secﬁlghﬁhﬁﬁ%@eﬁke &)eﬁ&g%{h%rm nal s

i nclu m na aving a portion renoved from

t he chnisirgl frcpmratfrmn fadeparebibrminkle of b sedond tareniitiah areatmipdddrons acedond haV| ng
sufficient netal renaini nfg to retain the termnal in the housing,

(tuw ngetit piopcnd e Wgerodde Oﬁﬂ@&m e b@%ﬁ%ﬁmﬁl sy faee) suelplat thy ﬁéii ndr ®
n ”g-pcg;er rﬁngg}%i’saé}g ‘8;:]@% fodel) Sach T ARG Wi R d2F %{x ﬁe%afgaﬁe HEs bstta*}{? Mally

secon eac aving a second term nal

cent r gérpatiul@to Mg priaed tharefard 6Mi6 whedime dseably BRimd@Rkdd. on bel ng
spaced away fromthe first termnal retention area, while mnimzing the

surface araaothst ohieetraf thirprssenbimventionds it praivideeceonaerterassanibly math the

d f. the te | t | J A f t of.
i PRoenEshOF el Piinasiell, BAFRE 5D eighiis&%wwwﬁéﬁm%@tﬁ& oned
ter m pahirdl FAGERIBB H hvETpARRrti G EEmYVEl HRnSBE Bkrdl poRlodaherébt theigo! der

section that is used to nount” the connector to a printed circuit board,
of a tirmmahrefersionsecticnehaving sufitudent mtahremmnm tmta:ln the tsaminabiint the heusieg,and

h f th d t b d.to t f th
Cer ht Np B BT hEpe G B G o S SRS R PBREAC ORS¢ he
af or egRALAASdo ARG kel 4! Clhé sQ¥6nfl REmiRYs &lch hh{nﬁ% RQU&IndaRthila que

structure. In one 'enbodi nent of the invention, a connector assenbly is
provi cachtifoorsectizunviting cerdrad portion removed thereof, the removed central portion being

spaced away from the ﬁ:st terminal retention area, while minimizing the surface area, size and
Q shape of the ceniral section for tuning the impedance of the terminal to a preselected range.

| A further object of this invention is to provide a connector assembly with the
aforementioned terminal arrangement and shape, and with a second terminal with a solder
section that is used to mount the connector to a printed circuit board, of a size and shape that is
used to minimize metal area and the size and shape of the solder portion being used to tune the
impedance of the terminal to the specified amount. |

The present invention accomplishes the aforementioned and other objects by the way of
its novel and unique structure.

In one embodiment of the invention, a connector assembly is provided for mounting to a

circuit board with surface mount technology. The connector includes a dielectric heusing and

terminals of a first type which are stamped from a metal strip and are inserted into slots in a front
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“circuit board with surface mount -technol ogy. -The connector includes.a
dielectric housing and: terminals of a first type which are stanped from
a netal styéBsgigssare inserted into slots in a front toey 85 25
Oct ober 2006 face of the connector housing. Term nals of a second type
are stanped froma second netal strip and are inserted into slots al ong
t he r&ge of Heeonheddrdopsinge Femrndsafa sepond tipsard stampedifronseccord metghsirip

bre i Aekie MR BOS LA SR e Al ook uS5E e henEr et (he
housi e ttifdls %%pﬂéﬁﬁge&ﬁlomeanm@ﬂﬂ@ bhsecBAd SctObf felRinQUR inSertedBtofl 1 I St

and second type term nals have cantil evered contact arm portions that
ext enthe domextarhousing aloml twe distinetdhees of theteusingrehich arehyreferably shomosits
desi gg&fsotfo recejve the edge of a circuit card. At |east the second type

term AR ROTEWS: act portions, tail portions and intervening body
Yorti ' . : .  nal
ot enti on par et Hapd §RRtrkatal: bl Tbvelp ol bR SreoRE b BERL T, O

housi figo aini¢raalstoaprrlodf th basectbelidisiig whieh & ddshed B febdnstha@dgddf a
opening forned therein, which has_the practical effect of reducing the

sur f agigcudiegd-ofit lengt thesespnd e tpmisrel digvs comfacinoptienst aH vertiond apdduct ance
f the, ternm ing th it ' ing. t
Chauc etk PRy dopyg 2R bl ybe RREMA BERARRoMNSRE BBl o,

| Nsof gdterAfn 3HRInR HINE abSfradsTalisto Alos RRMEEINRE caMtbctdd BofRER | ARaA b8 of
preferably used to tune the inpedance of the termnal to a desired |evel.

) Or these teomingbreprationpertions hasrn epsnimgdbriedd theteir, whichttis ¢hqponeticaheféict ohe

“eT'fm naj ,. t t ' ' ifiedt ' diti |
r eact Feinh e SR80 gk of P Hlomih At MedebdeBRe B ERSor A Bt ner
embodigpital ff.c.! %g%alggg éagabitaﬁ&@aﬁd%meéb%hgsmaa%mcwﬁeg); B 9also iFhRAEIeN

portions, each has an opening forned therei'n for”inpedance
t uni nthe impedanse péthercpnugeior pusofir@p adjofenpisaninaly dre caticemed ecd the opewisgs r al

t of th t ' t.i d f bl,y t t.h of a :
E ?; cug?rprﬁfg’éaﬁfyn‘gg% ﬁﬁ“g%qﬁpg@%% ﬂg{h%rtg‘{’%ﬂ?l%{%ﬁ %?eidl ISYeﬁl' Fﬂ%%%@ n?ng t akes

the fesih@lsa fosthe berRofa® OEkRE1 A tﬁﬁ%o?ﬁdifd}ttﬁ@{erﬁﬁfal thd\&Jn8edtor HRG iend
ot her objects, features and advantages of the present invention will be

cl ear mpdifiadde pervadeiadditanabisactionenshchs thitiabunt e tarmina oiténdisnpgrithet ai | ed
description. Brief cription.of the aw n In the course, of. this
dotal | bd dBLERIE Fpodmet pERE IBireicht CRutRpdate vt SoRGLTtene
attac B@Hic’»ﬁﬁ,%%ﬂ‘&tswhj@h% é&:bogiedﬁn fohé@&@x%ﬁﬁf&?hﬁﬂ&ﬁn%ﬁﬁ@?ﬁﬂ ¥ ttepoRf a

known™ connect or assenbly illustfrating one
portion; the opening is disposed in a central part of the retention portion and preferably takes the

form of a circular opening, while in the other retention portion, the opening takes the form of a
(™) slot exiending along a central part thercof.
Moo .
These and other objects, features and advantages of the present invention will be clearly

understood through a consideration of the following detailed description.

Brief Description of the Drawings
In the course of this detailed description, the reference will be frequently made to the

. attached drawings in which:

FIG. 1 is an exploded perspective view of a known connector assembly illustrating one
type of circuit board application to which the present invention is directed;

FIG. 2 is a cross-sectional view of the connector assembly of FIG. 1 taken along line 2-2

thereof, removed from the circuit board and illustrating the housing, its mating slot and the
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type of circuit board application to which the presept inventionis .~
directed; FIG 2 is a cross-sectional view of the connector assenbly of
FIG 1 talwonsabasg |ine 2-2 thereof, renoved from 25%October 2000ar d and
illustrating the housing, its mating slot and the 3 WD 03/096485 25

Oct ober, 2006 _positioning of first and second termnals therein; FIG 3

i s apPepideningafiiryaad sqqoad/iaminaly t or housing constructed in

accordanc By LnCi ' Lon; I.Sqa Side
ol vat 1 ondCys B SRS REBE Pl o} cdrBol KOs CBYFRK Biackhifusbein?
asserfh)épﬁn@ﬁlefbﬁhe%r@{aﬁihfbnﬁbﬁ; connectors of the present invention;. FIG

Sis a side elevational view of a second type-termnal utilized in
connect or FIGt4 ishsidgrlesdionaliviere af & Sist typesring al aibizesbimthe eenricoles assemblo f

h djfied t d t h | J. f f tal in th
pady BERe1 DRLRIEE ORPEUE PEDEAT GRBHThe torm nal i thin Che |
connect or EuUsiNPsiat e g’v&ionéi i@t a@lebélgﬁ?fé {finRhPYfiZcR MbodteBirOdf (RO her

enmbodi nent “of “a second type term na able for use 1 n connectors of

t he preseinnvémioarnit iwhich the bsdy portiogs therbfikaverhmen fiodifidddn reduce theyoralC)

single term nal bod%\;gortion t.o reduce the overall surface _ area thereof;
4

FI G Pufacearpppipetal bodyipostion ard togrmetedrtetion phige arminakwithin figg) ed t o
showcgg%cgtﬁ_q,{ous- g(bg};@u%r,eof and having the second ternminals of FIG 5
te ; 5.

i nser érein 8 is a cross-sectional view of the connector

housi ng OofFIBl &is BsidékleRatbnaPEeRbT ahehe didbodiBest@WsetdhdRtyfe tefininahser t ed
in place wwthin the rear face of the housing; and, FIG 9 is a

cr ossuiidde fumiae inicenpastors plethe pravesttioyention dilusiaibne mother odijieanion of oplta -
Lerm na as. s in.Fl G a a second termpal as shown in FIG 5 .
oot iRl Rt Greda@fe BBl Bk RN EE T eq Enbodi ment s B G

1 ilhustratiess @ KREWBIHRNISS b theavpRidhonsiap of Bid )3, d8sbaRAdRY &8 rdar t hat
will be wused to explain the environnment in which the present invention

oper daestherfhfamsOmving tbe secand taripinald of IGa 5 dumeftad thembuint style and is
I ntended fQr, gounti ng tg a %i ntﬁ@ﬁci rcujt .board he.tﬁ%nnect r

assenbl y ificH ED&g%zﬁ PSR IR OChBGSPRIFCST BEREREPERIG, 31 Bt ds P m a
di el qgtyiihsl as¥RORA LAFIG. ,&s@:té&hﬁirpiédetxﬁiﬂﬁﬁ {HeQBalUGld ¥8hd Eé%?ggg@bﬁd,w are

supported in the housing 3. The  termnals 19 are arran I n’two '
di stinct SEGs9ds a Eiosssectienalivieay of theznohestor dodsing oA Bs with aTirst teginakct or

housi n refe |y has a configuration whj jncludes a plurality of
G ot 1Ot ERE o Brneorh 8] fchitn WG ApSrsd gl {hce 6 and an
opposi ng second, or rear face, 7. Side faces or

Detailed Description of the Preferred Fmbodiments

FIG. 1 illustrates a known connector assembly, generally designated as 1, that will be

S used to explain the environment in which the present invention operates. The connector )
assembly 1 is a surface-mount style and is intended for mounting to a printed circuit board 2.
The connector assembly includes an insulative housing 3, preferably formed from a dielectric
material, and a plurality of conductive terminals 19 are supported in the housijﬁg. 3. The
terminals 19 are arranged in two distinct sets of first terminals 4 and second terminals 5. The
connector housing preferably has a configuration which includes a plurality of distinct faces and
these faces include a first, or front face 6 and an opposing second, or rear face, 7. Side faces or
sidewalls 8, 9 are .seen to interconnect the front and rear faces 6, 7 of the housing to gethér; and in
the embodiment iltustrated, the housing. The first face 6 of the connector housing may be
considered as a mating face of the connector inasmuch as it contains a slot formed therein for

receiving an edge of a circuit board or edge card therein, and the second face 7 of the connector
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sideval I's 8, 9 are seen. to |nterconnect the front and rear faces. 6 7 of
t he housi ng toget her; and in the enbodinent illustrated, the housing.
The first Wiﬁ/ﬂ%ﬁ% the connector housi ng may be cor2§ Outeben2086mat i ng
face of the connector inasnuch as it contains a slot formed therein for
receiving an edge of .a circuit board or edge card therein, and the second
face hoobingheayteronsidaed adha MOuRA M6 BashbcHstaginetion 6Dthe chmestangbynwyy &
considered as a nountin ace |nasnuch as a portion of the connector, by
way - ofth efﬂﬁ’ét%&}a—‘%@@?ﬁg‘?‘%w thescipggifrhasil 20 the circuit board 2. The first

termnal s un [ LAt 3
Lo "2 S P st Bl AL 4 8 Ro3biph foed MokO T Bilnkd a8 oS RNIEE hRLHENSlon

sl ot s %ArdFhced, While tHEREcdnd thitdinals SRESloBAted RUSILIRT23ha sodfhrink 8 id #@r f ace
7. The front and rear faces 6, 7 are oriented substantial ly

per pe rmlnn%ﬂtmhotu&ng Belqngiitsireat faderk ulhe frortradd Peap fiicos ah7 ete arisated snbsbwitilly

r;(r)gs: é‘eﬁ)@}l ﬁg%%q‘%rg%rt | on%sq ﬁ%ggg@gg%gaﬂ t he %t]'%g?n% nals 19
fﬁg”ggﬁgec%@rﬁ hs 203080 H5h Ve RiinRal¥B@NFe (iRt &9@2&?{‘3 8&*’1‘91&%@9@ s of

to correspondi ng conductive pa Clrcuit

boar d spated sawasrdnathe conmtttir hoaging B and base ay®miebnsor pordecthmstha t@minals of
illustrated as conventignal surface nmount tails, CD The conpector housing

3 may '8 seeRtr tnreEmRdingpopdisdive pa dy, 2 fosmed with the eirquitdhastd 7 I ¢ safacar e
recei vg Q@Mg ANl C?Hé%(!% Wﬁ@% rBBﬁ‘é“ ke A %&e%waﬂs{?&%&' r&&ﬁt‘m{%"ar d

2. Thi' ure  “depi onnec or envi ronnent termnal's and

C Ie CIY confibetéd IRuling S ey dlib\&ﬁahﬂ@ﬁlouﬁﬁ@% Cor gokie24%otrhédibbfc@ti®Shatiafe
s-section, the connector housing 3 o I'G 1. This view shows the

pos i t iTeerivid witkincomplementany opeaings A8/ Tormed with thewitsi heandd: ngigqg: 3
| ud t | t 30 which.
| hoer (4RIt P05y eniRtirinlt o e AR B 2endf SRR i Mhsopo

term nabgsell, 5 each have contact armportions 72, 73 that extend in a

cantil evered fashion, frombody portions 87, 88, into the internal
recept acl e H@. allmatmpnsms&secmpue&etchmeem howmg)@)oﬁﬁ(’ﬁdn Thes viewohows pads

33 d 1 t | 4,.5 | ud
Cerm #E?%%P%ﬁ@%%%ﬁiﬁ“ Al & R06 RRREToR RN HRy B of B ar  of
the - t%%r%d%ﬁfacl@@d}’wﬂﬁﬁ}é&%s adl HR8RIChRHENS2 9 aPIge!ARI3 1, DRIsHERIA0E OF

nor e teet or barbs . that skive, or cGt, into the connector housi ng
mat er i ghlan@ironfhe twe temiyoals 4f 5 edvh havie emtncétaﬂnpmwns [731 83 Bot exdnidah aar e shown
in the Fj ure

A strtes firs f terminal 100 that is
uSe. o NEeE Bbion e oty Raops ST, b et tuEreceriate HBoicng SebeRte: o
have 381%%&@&’ Mﬁ%ﬁﬂﬁ% 'cﬁ&ngﬁads@@ aﬂaﬂ@%ﬁ?ﬂe circuit card 31, The terminals 4, 5

may also inchide terminal retention portions 8, 88 & 89 which may or may not form part of the

(JD terminal body portions. These retention portions include one or more teeth or barbs, 81, that
. skive, or cut, into the connector housing material along the edges of the three retention slots 90

.which are shown in the Figure. | |

FIG. 4 illustrates, a first type of terminal 100 that is use din the comectors of the
invention. This terminal 100 is seen to have a surface mount portion 22, an elongated,
cantilevered contact portion 72 that extends into a card-receiving slot of the connector, a body |
portion 87, and a terminal retention portion 8 that is received within a slot or cavity formed in
the connector housing, Barbs 81 are provided as part of the terminal retention portion 8 to
increase the retention of the terminal in the connector housing. |

FIG., 5 illustrates a terminal 101 used in the second set (or type) of terminals in

connectors of the present invention. The terminal 101 includes an elongated, cantilevered
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cantil evered contact portion 72 that extends i nto a card-recei ving sl ot
connector, a body portion 87, and a term nal retiention portion 8

that is regrh¥psheydsthin a slot or cavity formed in t?@(?c?('%@i%f‘tﬁOG
al ' r

of the

housi ng. Barbs 81 are provided as part of the termn

81to

etenti1 on portion
I ncrease the retention of the termnal in the connector housing.
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respect to y adjoining. termnal, by duci ng .t he. anpunt of surface
area of i teang the Aimountcrf Furinesharsd ofhe il o 15is redustipa g materlalso

i nduct

56 0 By R0 o D SRk IIHERGS S B IREIATES e

term na

uctlion of capacitance I ncrease 1n I n ance

i n. turThe esluctiorkefuapaciahée@r ildiease inpddanae) ol i, 25 16 lavlwn, affectdie t he -
onnector overall i-n the region fromthe second term nal _ contact p_ortionD
91 to imeedpenntithetepsingl. ond of therronaestor omrellda demepsion fmm the seeenshierainal

P e R e e

t hr oug
portio

bls@ hR®4r dRRingfo6 faemeE Hefcdh and fiis Gleni3D6ERGNHe fRBMA ot that enti on
n 94. This slot 96 is not conpletely enclosed in the retention

por t i oprederably exisndsomtapedee redhthronehrpantiomof the cenfeal iateaof theseeend terminal

enmbodi
shapes
first

of the

Rion O o it Lhsee et ebte-Sin Red Bl dafon B BT m e

tdp%%ﬂﬁb@gorﬁeﬁ.t iPihe MushiBiedRenboRAIhEH, the oPESRE 95 & B ak RRciigPgdance
system FIG 6 illustrates another enbodi nent of a second

t er m natzietyhéetbert shepesepreferalhly pObygon shipes ney be word. athe Szondshankexf thisdirstg| e

retent

B L T R s B W s TR T

t her ei
In the

N in piMY SRstiRESdnolas cRBSHMEHBY £5bcbh@ e SHRIPAR tsﬁiﬂmprlOZ-

i I'lustrated enbodi nent, this central portion is substantia

ci r cul aontainst camtactakbstinnt Ek e smplkearetcatipn eéctishd pe and Theadimending section 17.

0
s’

The retention section 16 of this second terminal 102 also contains an opening 18 therein in
which metal has been removed from the stamped terminal 102. In the iHustfated embodiment,
this central portion is substantially circular, but can also take a variety of shapes. The sizé and
shape of this central portion can be varied in order to vary the impedance of the system.
The retention section of the second terminal may contain barbs 19 which are used to embed in
the slots of the dielectric housfng to provide terminal retention. The size of the board mounting
portion 17 may also be varied to provide adequate area for mounting to the printed circuit board,
while also being tuned to provide a specific impedance in the terminal.

The terminals are easily stamped from sheet metal, but because of the openings 95, 96
formed thereon, a concern is raised about the ability to retain the second terminals 101, 102

within the connector housing 3. This concern is alleviated by modifying the connector housing
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" .shape of this central portion can‘be varied'in order to vary the

i npedance of the systeni ;The retention section of th second termnal nmay
contain barbs 19 which are used to enbed in the sio ' ctric
housi ng t o G{e8St er mi nal retention. The size of th%sg?)%trr(’ %l&?ﬁﬁng
portion 17 may al so be varied to provide adequate area for nmounting to
the priingegldbladh FIdORiflordef frBvitk Q1RGN AobdtRShalRiaPbE V6 HgnPe REL! i C
[ npedan’ceq?un t.f1e term ﬁalf'.)r 'Ie'ﬁ?ére‘rnm n(g}ls ar eoe%g? ;11 stanped from sheet
nmet al , thbuterbion alede90f Thé effeq ef ihigsddifonapatetial ivetowh én ENGES. Sa& Gowhererihe s
rai sed about_fthe ility t etain the second termnals 1Q1, 102, . within
the coRRERALE ﬁ@t&pﬁﬁd o apflabuidhe s ioged ErRKIAL Grsk Feentiap arbaet 7 Agd e
connec . o ' . in
Fra st BRI IaRioR (i e s ikt A30ion By S5 0ABREE ' £
near |¥IG helluseheshb@the bibkssedond telibiRabd Gt 3¢ fit tGthaddusibgmbf tat er i al
S shown in FIGS. 8 & 9, where the material 66' and 67' enclose and abut
t he enin¥gmdien. termnal first retention portion 92 and in effect, provide

bear G 115 Tera dnd i e Rt pto o R SRR he Pt B vy ¢
10"t s AR e @i P VBRI o PR, 2 Vil Sphd Secont

retention portion can also be varied in ord to vary the surface area
of t hercteation seatiponswidheé beeped Greiml may thrdainthpesaocteethBdt whith estusedith enaimsaind

retentjon sections.of th econd .t er.m pal contain Qarbhs, or teeth 51
whi ch e éenagl@if {1 e and ohablyarimdicslor 12 pf ihmcyn%ﬁ'fsorﬁl@rlwa%ﬁy within the

| g;;:j it &Pﬁe bggad ﬁﬁhﬁﬁ%é]t%gﬁgﬂ fhay 31532:3 vitiéftoYrot a6 Taggﬁ{a% AL Ng

on may al so be varie rov equat e "area nmounting to the
pri nt edomitingié thematiel ciwaitibeanl, silb aist Yeing vatkdiio ppovide glepeaifiepapedance in
i npedance in _the termnal. FIG 7 illustrates the rear face of the
connec@léFe%i ng, where each of the termnal receiving slots 72 include
a pair of | I; i ' ' i i.des of the
fermnal . 1ae 7 arua il ikt PRl b S AR RRRr AR LU BT,
pr ef erreesdviagblot TEMtIndé afphie of oymRiingattchaneblagpi hispdrcd o oppssite istdeslof i t
will be apparent to those skilled in the art that changes and
nodi f i bateremel.fayinsroaddermmaplapiention toibehowsé#ar ting fromthe spirit of
e et Wil [ 8RBE tbodfeRlof e A EhRSEAN HhBE RRRPAHsoried] P
be apparent to those skilled in the art that changes and modifications may be made therein

without departing from the spirit of the invention, the scope of which is defined by the appended

claims."
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25 Cbtober 2006 CLAI MS: 1: A connector (1) for providing a connection =~
en-aepbtenli t board..(2) and angopapsisag: el ectronic elenment, the
%(2) havingia-plural i £ uctive tyg §0 g@iooélsposed
t*her eon and the opposing el éctronic el enent includin ~nal' e portion
having a plurality of conductive nmenbers di sposed thereon conpri si ng:
an insul ative connector housing (3) having first (6) and second (7) ends
i nterconnected by an intervening side walls (8, 9), the first end (6)
being a gaiAMsend including a receptacle portion (30) for mating with
said opposing electronic elenent and the second end (7) being a nounting
end for #ount Angneedtar () forgroddingauminnertipl betweeaai drcuit boardi(2) dndamdpdpsing

plurality of conduqtlve term nals pporte by sai d housi ng t he
termnal s (19%egEMie clement e Oéﬂ)(%); avipg 8 phpality p eoqduytlwce@d%’ad

bor i ons ??'zsdléﬁ%%%‘ﬁéf%%’%#gﬁ‘ ARt AR R Rk PRUIEhARpE RLTE!

sai d opposi ngpkit bPinducViibmbers AXpoiddtBeremd Tofmprikiag) for nounting
said term nals (19) to a circuit board ( % bod portions (87, 93)

i nt er connecting t haa insnlativieporneatoabeusin(3 b@‘)lngﬁzﬁtlﬁ@wnﬂlscﬂ@nécﬁ'flendns '(22
97) t th d t t { 9 th

Lot i nal i e Phan dyReerE A o) B rfcat POt mpdre g on
portions (8, Sndfhs PRLGFadl BEARBYIHToE @oﬁiﬁsﬁﬁ' o§1§%@lb&?dm@91@ﬁx%ﬁfand

(72, 91) and term naI rmuntl ng porti‘ons (22, - char erized Int
each of said the(smmhdteed {7 yrizdisg 4 Tovntieg erdiefor mmudimg santtormettenhommg:(é) ta onid
(92, 94) spaced fromeach other, one termnal retention portion

, ' ‘iﬂ?bm mate to said second term nal contact portion

32)} bei ng d|
@9& and the ot her s bREAIBE obiRhiBfild RiminkiR éi%)gérﬁpﬁrgéd(lg%)aﬂﬂmg:g%%‘ﬁf e

proximate to said s termna
two term nal teahimalsi(®9) poeg arvargzed P disBddr sétwof fest (4)rmﬂlsehong (Faepeablsvibe

first and 5 96 | | di d
and | ower tor TG 354 BHGSHR (Ori ek SO b8 odag! poliang Ao Sgc?%'emépap”
sized sO as NGy dhBve ﬁEﬁB&ﬂ d?%aﬁfotpgéﬂhg' eREEAHICEILRER RdbtiA

wi t hin said connector housing (3) sal d rmhal retention portions
- (92, 94) and &€4) ﬂ)rmwnnngsmdeduunaig(kﬂip@cmcmebmdlﬁln lmcgiyl:pet&mrﬁ&hwacent

first and second termn reduci face area of .sai ond

Lo i nar et b gt brnenine e Ferol eprtatlda, A1S RS Brobh ftuporson e 5 ks s

(1) as cl ai meghdBiehlich H&riioné(\'t‘a‘% o8l 94)&@1‘ féta@xﬁﬁg Bl tefmilAUS | bikde Gith ﬂlé‘&hﬁh@@t%r
housin_g (3}, the terminal retention portions (8; 92, 94) being disposed intermediate said

terminal contact (72, 61) and terminal mounting portions (22, 97); characterized in that:
each of said second terminals (5) include two distinct retention portions (92, 94)
spaced apart from each other, one terminal retention portion (92) being disposed

R
A

proximate to said second terminal cofitact portion (91) and the other terminal retention
portion (94) being disposed proximate to said second terminal mounting portion (97),
each of said two terminal retention portions (92 94) further including respective first and
second opemngs (95, 96) centrally dlsposed within said upper and lower terminal A
retention portions (92, 94), sald opcmngs being sized so as not to weakcn the retention of
said second terminals (101) within satd connector housmg (3) by said terminal retention
portions (92, 94) and said openings reducing capacitive coupling between adjacent frrst
and second terminals by reducing surface area of said second terminals in said upper and

lower retention portions.

2. The connector (1) as claimed in claim 1, wherein said connector housing (3) includes a

-8-



"M 2?2+ W1Sy~ 25 Ccto plurality of first and second
h of the first sl ot ceiving a single first

- el erein and each of t 1 slots (Z3Pateber 208§ a singl e
i'second termnal (5) therein. 3. The connector (1) as claimed in claim 2,
‘wherein each of said second slots (71) includes. a step (66, 67, 68)
formed therein, the steps (66, 67, 68) being aligned with opposing
termnal retention portions (92, 94) of said second termnals (102)

di sposed Wi t highugRfyhf 28 @08 Sl istokeT1), edoh of iR HRNNBGLOY) reddiving Gl OBt
inclaiml, wherein said openings %95, 96) include circular. oOpenings.
5. The connecteomitdY4)xbersinaandedch nf e atoond slotst(2 1 aieceiving axiregie serond 9GmiRd)
i ncl ude slots $7%|) ., 6. The connector (1) as clainmed in claimb5, wherein
sai d termnal PHPERIY on portion (94) slots (71) extend |engthwi se within
sai d connector housing (3). 7. The connector (1) as claimed in claim1,
wherein said one termnal retention portion (92) includes first opening
(95) thaB.is dmhelcos@dtoni(l)usldmid iotlsint Brwlicheh edchtdyhidorcial o197 (H98dudes
and said other ternmnal retention portion (94) includes a. linear slot

(96), and sai @ spd666s AfHarmedtherin, dhe Hensibo67( 6)baing dlimpduat cposiog
open at one. oR i AR REB PP ot i Yot etm BB AD A findoded witfin hia

ort hogonal togacohiiiRgvitibat 1s orthogonal to the first opening (95). 8. The

connector (1) as clainmed in claim3, wherein sone of said steps (66, 67,
68) extend - toward said term nal contact portions (91). 9. The connector

1, |, ai [ | aj , ' i d ts.(71) .incl .
PO Al () of  BPELREBRLD 4 R R SRPCha RN JPREBA G Boiaads Heale

-8 st n#elOt Yg

i

id second Sbﬂ&tﬁn 71) into contact wth said second termnals (5)
proxi mate to said %ern‘i nal mounting portions (97) thereof to stabilize
sai-d second termnals (5) in said second slots (71). -9

5. The connector (1) as claimed in claim 1, wherein sid openings (95, 96) include slots (71).

6. The connector (1) as claimed in claim 5, wherein said terminat retention portion (94)

slots (71) extend lengthwise within said connector housing (3).

7. The connector (1) as claimed in claim 1, wherein said one terminat retention portion (92)
includes first opening (95) that is enclosed within said one terminal retention portion (92)
and said other terminal retention portion (94) includes a linear slot (96), and said one
C) o termha; retention portion (92) is disposed above said other terminal retention portion
(94) the linear slot (96) being open at one end and having a central axis that is
substantially orthogonal to a line that is orthogdnal to the first opening (95).

8. The connector (1) as claimed in claim 3, wherein some of said steps {66, 67, 68) extend

toward said terminal contact portions {91).

9. The connector (1) as claimed in claim 2, wherein said second slots (71) include a
plurality of projections (68) that extend inwardly from opposite sides of said second slots
(71) into contact with said second terminals (5) proximate to said terminal mounting

portions (97) thereof to stabilize said second terminals (5) in said second slots (71).



