WD 03/ 096485 PCT/ US03/ 14410 EDGE CARD CONNECTOR ASSEMBLY W TH TUNED

| MPEDANCE TERM NALS Background of the Invention The present invention is
di rect ed worsnad4By to edge card connectors and, nore speciPCirasos/y441¢ o edge
card connectors in which the connector inpedance is controlled by shaping
of the connector termnals. H gh speed data transfer systens require

el ectrical connectors in which the electrical inpedance can be controlled
in order to maintain the required data transf r of the electrical
system It is desirablEP&E &; 3 Egggﬁgepﬁﬁ@% ates to obtain a
specific inpedance in L diekb] RANGE IFRMINALSedance of the entire
el ectronic system i.e., the circuits on the a circuit board of an

el ect BRAicSosieY b@edfidertidoner the circuits of opposing el ectronic device or
in a transmssion cable. The inpedance of a cgnnector be con#%qbked by
t he spaci rifhexfresenbinvertion is sitgcted Bencsgllydo sAgg ¢rad FRRMACIOR] W RPTE FECHF Chness
and | ocation.of nmaterial..wthi . I he | OW

or of i 1edep B PR s v W b RRAREER (ARPL PRy i

Pl uggadldtoPRRhingRt i Ons are desired in electronic devices in which space is

a premumand thus it is difficult to control the i, dance modi fyi ng

t he spaci nHighrsgesl daga thnsferesystemaieaairs elegtrical ‘F‘@&E‘E‘@ﬁ-lg@’é&%tgﬁ ﬁggtpt‘}n?l housi ng.
When the termnals ar dified. i laf £t Ll s kRlecBidal Of the
nechaHWF&W“P&ﬁE?FSﬂ%“gkgﬁﬂ8“%%%%%%#%&?ﬁgggﬁn§?{%£rnlng%ggg?g%tigﬁ and

engageniit. 1t MidsRable Bt Mgh bhedidapagaskerads tbhetahoaspwifir infledapedsent
invention is directed to an inproved el ectri cal connectgr sgstenh%hat

conbi nemettoethaf mrtshenthe inpelaopaptibe entirseleegonis snttePy!-of DT RECYFPEAEST Bn
Accordjngly, jt.i | obj he. - i jd
o or el S BRI Gl s HRRAPESER MR R ay d 2

e termna varyi ng shapes for

cont r @b} i RgsibNeidPEsaRGRAR T comtane eiaybe dnabitel bt epicing ofithe pr esent

invention to provide a surface nount style connect?r for un%ing on a
Ci r cuitdrmiods; the sizeerfdbmiesninals andvhailicknessapd legationp E@WH‘&E‘E"HE‘E" @rminal s
supported tﬁerein in spaced apart order, the term nals having stubs and
sl ot s SPHIROH Y Mart thereof, thereby reducing and/or increasing the

anount of PRLRked R ﬁfdfil'@é&ﬁle&thfs, aahas itz asedin@RPr (Shitad 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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-1 WD 03/096485 PCT/ US03/ 14410 inductance of the termnals and control the
i npedance thereof. A further object of the present invention is to provide
a right awgloa/osdsssv profile surface nount connector for u®eTiUsohigho speed
applications in which the connectors have a specific structure for
controlling t i.npedance.and.i ctrical connectors. A stil
furtH8¢“$H%88?ﬁﬁﬁggﬂ %ﬁﬁﬁggﬂ#K$ﬁgén&ggﬁﬁfg&?%ﬁgrovide a connector for
surface MRURAGHIR: 6F e bRtk ibichtion Ts thparvdde atigiteingles oev profiteairface
includes a dielectric housing having first and second qQpposi ng.ating

f acespotiieofiacsdr formserig highowesdrnplieatiogs & whishdhs ?%nnﬁ?t(’]fsﬁ’rag? a Sg%éiir‘ged

termnals, the secand _nating face.i I : i f second stanped
ter msﬁ%cgquﬁgco té‘(?:lﬁpﬁgfesmmﬁg%{’cF f‘?%inraﬁ %/tglgée[}%ae?e C<"i;)111#éeél!i g‘%ﬂé%%tgg}'f rom a netal
strip and RrenireRsoBbct Ot Be pleabd ikventibeis thQusiidga tommuiar farantfadeace, and
termnal s of a second type ich are stanped froma second, netal strip and

are i msettiredoianirmte] Gtitibeatdhwhhrsistha gotnesior nghedes ardiglectrighedsiigavinge
first _and _ second termngls are off.set fr I in the
£ 1 ont NG 80 SRRoS TR Rr B ST G oD by R WREEE D |

Ci rCuldyy, ,&f‘{eﬁnﬂms?tlmiegdhdtrhﬁir%qﬁ@m&mcﬁng APHALEHS sdewidemetjtentings thehe

presen nvention 1s to provide a connector assenbly with the .

af or erseninatsneta firsrtypatilat aestamperddion a wietal sirip and@re weeteddnOsIH i B&r ni nal s
include a first _termnal, retention . section Vi g .a_nortd [ yed from
the. cbtsng oS e HTRRS of fgpnn IR B PRl i SEMED r o0

suf fi ﬁie?a'i‘% 'ﬁ%ﬁlaré £BL RS 485 iEthahBudihefiberdichaface, Rutlhdatthe dirstgnd yet
havi ng su ?-1 clent surface area to provide a desired capacitance for,ahunl ng

the i speddnemimnis art béfsetdror radh dfioertahé wheesie thedtasy andieer faces e sebstangally
term nal s each having a,secand term nal. et ent i, on. Lon with a centra
por t i Berpershierladothepayed c?ﬂﬂ%‘@ﬁ‘ﬁ@@ﬂ W?’éﬂ{ ﬁlglassﬁgglrb?)?lgn e:tér%ig spaced away

fromthe fiy AL thd BleSat LRRNEGER to Whovide déddinBital dygerible veitirthace ar ea,
si ze and ﬁﬁ%%g&gg t he ceﬁ%ral section fggwfuning t he i npedance_of the

ter m afrerhentionpd esmiet trdngeargt whardineacher thyjesend isFmingisdnslvdenifshn is to
provi de a connector assenbly wi t.h the f.orepent | r.4 genent
and s fgpenal &‘T’?ﬁﬁwntsl‘?c%o%]éaé’b‘?‘%a ?‘@%19]? ﬁeé?ov\?na £ né{ﬂgeoﬁe%tgél%%ggeoc tlﬁ%)ljrai ng[ﬁlég used

to Moyt 4 BeacHRNEeE@En hiife QARG &hIeMbiniO@etairothe Germsial én tndostinge
that i's usec} to mnimze netal area and the size and shaﬁe of the sol der

por t i get teeimgsuicenttsorfacaed togrovidpedesited capacithece fer Aning the Bnpedancsici 1 i ed
anount. The, present inventjo cconpl,i,.shes .t he i ; ot her
b} ec s BmIRLOGPERCArS Sy B SR ArTTe: 8 Hep hRIRRboRN A ARt

retention section with a central portion removed thereof, the removed central portion being

spaced away from the first terminal retention area, while minimizing the surface area, size and
shape of the central 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 housing 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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I n one enbodi nent of the invention, a connector assenbly is provided for
nmounting to a circuit board with surface nount technol ogy. The connector
i ncl udes wodBeb@siri c housing and termnals of a first tyos/usas/clai@are
stanped froma netal strip and are inserted into slots in a front -2 WO

03/ 096485, PCT/ USQ3/14410 f I, I Al Redid safp a
seconere Qe SyrRedPLigIES r%%%glageot%%gc rre?cgf &%I?rsfag%gr%?ggﬁonserteg int o

sl ot s, al,ANgsdrha ihBaloth AlbAg B rtlidacoithe tamebionhousinso thaéirdtiandsecand second
type termnals are opposing each other. The fj| rs:ﬁ%nd.sgscond set

. of
t er nitpad termainelsiansepogthgieaelvothemh A hedplcdsecang sefs %nﬁ}tg@‘ ?@%t faces

f the h ' whi .ef I | : §ig. Th
e A e v G L S i

ext engdl 4¢ bPfhe 1dlsih@t ernal receptacle of the connector housing which is
designed to receive the edge of a_ circuit card. At least th s?e;%%{}ld type
ter m nal s Hsviirstaont scondoiype ieominalsthave cBilevenskcoRfast At BYRERT ﬁ‘@t

portions. Part of the second type .term nal ~ ' o ugls e m nal
r et eriffoo igisrpgl 6‘?F§pftaﬁ1§t°%§?eecoﬁ?%c§ S R lrﬂlig W&C s#gj&l %ér 1!r?g g%nklé@h eggc\eon nect or
US| fgtiAlnd SRSkaRAR Rbond WESRnhBAIIGE chfti@poithums 10il pbriivas had an openi ng
forme therel n, which has the practical effect of reduci ng%t he. surface

ar ea ifertdningiidylportiduisc Pagfof dhetsecansetypaisaminehbedy rosdonsaelEeaifEBgt t he
t inal (i.e., | i the. i . i i hg; 1 ,
t her etgeatins poitins fikeretess e ARG ARRRET 5E hAESRA L Mnd DR fopd usl gice)

adj oi @h&&eﬁﬁﬁl  Rahfio b%ﬁﬁ@ﬁ@rﬁ%ﬁeﬁm FoidgedapeRin ghichdtes tpr@heicabtffecistd t 0

t une e 1 npedance of "'the termnal to a desired level. In order to

conpengdatiag flarsurfhee areaoftik nistalnehish affacts Hiescapasitenemansrindwancg ofiligal |  he
connector housing i.s nodified to provide It i . t hat
bt EFEISLY b AN oF 86 S B B0 TSRO i B e BREY, HEREY o£P ipiceRRS

i nyen{ﬂﬁqglpe&eﬂl%e LMY BRhS RN '8 alRiHh Hftkmireleiit barerr@dnhd drsypesmgh of

whi ch"has an opening formed therein for inpedance tuning. In one retention
por t i e, préfembbpesad hytins i isypedante of the temrinaldp asepireddevelndr PIIERY i on portion

and preferably takes th fo of.a ci.rcu } i i ot her
ret eﬁ?‘?fﬁﬂefﬁétte%/ff”b ,er?‘ﬁ‘évaiBgme{?g}qthﬁé’sor?%oétgé ﬁ??%?&gfqg%f%@e!ét% 1el(tr;lh(firlr{rl%saI ong a

cent r al, Bl o LRGHEOLAdiTNBE Radltth Qiages 1R Mot the téreftdl rasntiontbaiduant ages of
the present 1nvention wll be clearly understood through consi deration

of the fol owhdiberdettmidineeht déthernnysntion. theterminaisekaveitye fERIRY TEHEB awi ngs | n
ﬁrggecgglrﬁ(so%éogacﬁ g{’ vsvhl%ﬁthgls !elr? gpe%lensgcfroirr%& Bleid RS 11[11%&?411%9 ﬁﬁn}’g Ik oRE rdiEifpent Iy
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 extending along a central part thereof.

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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attached drawings in which: FIG 1 is an expl oded perspective view of a
known connector assenbly illustrating one type of circuit board

appl i cat iwo oBoveaks ch the present invention is directed; FIPGI/UR03/s4480
cross-sectional view of t he connector assenbly of FIG 1 taken along line
2-2 th r eof d f mthe t board and illustrating the housing,
its mab} lﬂﬁmglogtﬁegoﬁag %Cé’n %%%%&85 PCT/ US03/ 14410 positioni ng of °
first and pecomna bRkTidabsal iRy 6f Dcore€or Bousingrronsinasedsiacictadaicewibw of a
connector housing constructed in accordance with the principles of the
pr esethetpmmmplns Dﬁmepﬁsalmnv@ﬁanm de el evational view of a first type

term nal zed il‘) n%z@%vg%)f %rifs%?ﬁ%g!ﬂ%gnﬁ uﬂ& 1th9@9nﬂe9to} Q%embly

connect or ’csl"f‘eSI de elevational view of
a Se%%‘iGtYaﬁdhpﬂhmc&a{ect&ééﬂtﬁ@grdséhtqmasﬁors of the present invention in
whi ch the body portions thereof have been nodified to reduce theﬁﬁl\{er al |

surface arli&.6fis asitdalelevatianabvisvdyf asseendonpatsamingl wihed i comheelors Bf the

termnal wthin the hous

cl v AFSAVGR R B PREPRBbar mEreon el EeniediGhiotehiem e R )
for Usermkdake B?ﬁf&a@ h?thefbo&;hﬁorﬁbﬁ 2B to e telidtibh bﬂmwtammg veitioh Fer

nodi fication o singl e term nal body portion to reduce the overall
surfa@ﬁnea*tmahctdsmgmffF,IGF?r G7is a perspectl ve vi ew of the connector housing

of F G 3,_angled gi%_ if_g,owt \eqe%g h%g]g meg{ ﬁn&c&?&/{ggg etrﬁﬂ?h econd

term nal s 11853 S 8 Y T 63 |ona vi ew of

the cORRBL fus@orl-l'lséo%ﬁec%rs Gt e p?eseﬁt f&lk}elﬁlo%QH@ﬂﬁtmg efisth@iahodisicattvovef dnty £1 G
6, |nserte in place wwthin the rear face of the housing; and, FIG 9 is a

cr osssisgle téroridl bmdppombnttmmdumhe@malusutfwerﬁge@hempfa 3, with a first
termnal as shown in Fl ond term
i nserted t hiH-éihe P?Sél?e&fl}’%?ﬂleﬁe%g&? fﬁqn(?ﬁ% OSHE ﬁé}erregﬂgﬁg ng{r??gallszl G 1

i 11T us ac@ﬁ%?eog AL & ANEEIR teASIBAN BE VIG. ORnesral iNerdigsi gnated as 1, that
will be used to explfain the environnment in which the present inyention

operates. Fihe &mmm@ectloaab‘eﬁww tiie ¢0$1nactQTLﬂTt¢Ua@6-0ﬁﬂFﬁt il segped i s

i ntended_ for unt i i nt Ci r boa ctor assenbly

i ncl ubEEinghas Wna‘illr%gg ﬁ%dﬁ%"%ﬁ aﬁergq %? Vo f)arc 6r;n%a;fj Hc}ﬁ]s%g (r}ﬂl gl ectric

Eat erial, 3. 91;{% PysRl W6 Rlsklyonaf v1%@1'lqlﬂl‘ié sorBedt6F RdudnleSof F9G 28 avisLip ity teethinah t he
ousi ng

as shown in FIG. 4 and a second terminal as shown in FIG. 5 inserted therein.

Detailed Description of the Preferred Embodiments

FIG. 1 illustrates a known connector assembly, generally designated as 1, that will be
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 housing 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 together; and in
the embodiment illustrated, 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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termnals 19 are arranged in tw distinct sets of first termnals 4 and
second termnals 5. The connector housing preferably has a configuration
whi ch i ncwodemd@spl ural ity of distinct faces and these fa&cegSosicdsude a
first, or front face 6 and an opposing second, or rear face, 7. Side faces

or idewal | s.8, 9.are,seen ] t : B 6, 7
O ReoRbe g teonithg AL BECRREG! ot Dl neMt e, bREPo6,
The fthc%x%ta#eﬁﬁﬁla@, Rfmdtigeconnesitait tvats2.ng my be considered as a mating
face of the connector inasnuch as it contai ns(égﬁ@l ot for rr%((:i) t.hegﬁ n for

recei vi ng B fesicterntinala 4cire mabnte dap gloy 7 etgae © CHEISSIH OUsiRE ¢ e¥8econd
face .7 of the connector -4 VO .0 964 . KE y be
consiithFay fage WﬁﬂﬁﬁﬁSrefﬁor}de{[glgnlflﬁggnag%ﬁl%gs%lﬁgrgﬁ%ﬁ%t?ﬂ% e cg%teﬁg?or, by

way Qfynnidi& HR@ing B& e rear thée TOURE ont Mdirke fades 617 breaientbdZubFthgialyr st
termnars 4 are %Dunted into slots 71 formed in the connector hog(fi ng 3
al ongerpdnglidutanid theaiated, cinshit beard Reonte piih the FPRNSEI0E heusiigeS RIRPHHEE! i n sl ot s

72 that are forned. jin the. connector. housi i Al 7. The
{ ontlawarreprtiomasognoEin he ORI 1R To e bthp Plmidels [FRoLRRES 7, THE

pri nt ' Qb uAL GMnkiRerve QB A @sdas fdieusndnting thesenminals of.
Nbunt%%%aéap%vgﬁ%%rgﬂ%&%%? med iun tghe termnals 19 are | ocat eggon th(af

t er mi thalesnkBtdr o baraapmsivse caydactad neda P2 forseditith Biesieet BParA iR ASY 14 Cand

ect | t he . 1,08l
Cor 1 CBBBHATRGCE o O RS DR NEH U sRentoPE fPAREERRf st |

sur f a’f?e cc{H?llE@&)r H%'@ maPERE i RthS\ehtREPepN B paste24 Fdrtist latrevitiathat are
conventional surface nount tails. The connector housing 3 pmay also include
mount fedeivpe githirodongdetent@d operingw2 fremediviith thegircuy oard 21: &hipdEEWF t hi n

conpl enmentary openings, 26 formed.with the circui [ Lgur e

depi ceiethEheoRARer V’éﬂ‘?ﬁ’?‘%ﬁ’f‘rg’g’féﬂ tﬁ“ﬂ\ﬂfglé i 8?1#116%%%2@%%%5?8%%%@65?2&& t he
preseglted'SQ%enti on are used. FIG 2 illustrates, in cross-section, the
connector housing 3 of FIG 1. This view shows the position of the two
sets of teFH aillssidgtesin Ehes-geotiom dhoeonneciar rpsBe hed lﬁ@e§~ AHIS AEE SRS

ity, or| tacle 30, which i i i . q
card Y positiopet i o o O SHERAE: SrER et pes R e S CRaS i indn CT0°
arm P%Ji{yogéreé%ta&é% 6 Raticier8REs dinderti6RBddd BV @cbdbashidan, ilustwatediody

, , I'n

porti ons~8 0 the internal receptacle 30 al on% opposi.te sides
t her egharitomoihesivt tamirtals 4% h hayaent@8aur pertiges’dr tthe g e card 31.

e o P 5 5t G R 0, POy 0 09
r et entj Q0 aRALFiPBSHoklioh 8 BirQiipdas 3RfEn i thetirkiar &8d 381The teaminals 4, 5

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

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 connectors 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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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

i1l ustratwe,03m9d48s st type of termnal 100 that is use di npChasodnaect ors of
the invention. This termnal 100 is seen to have a surface nount portion
22, an elongate antilevered. co t | : éalpagltso'ntoa

car d-$o8kst K’/(?rﬁﬁn gl’c?tﬁrﬁ&upﬁg\jé%ﬂﬁ& Sgctr;t?o%agzﬁtg%{}% g%gr%tg Ill%gégd?‘,&;(gnd a ﬂtaer m nal
rete %ﬁf?iﬁa]ﬁ&fdg 'lrpgﬂio% gahah sécondl EoRie)adtentidmication 84 ot alar providied ynd Brspeetdi n t he
connector housing. Barbs 81 are provided as part of the termnnal, retention
por t i apart8rdno thei firstrrewsion kestipePén %Othnfeﬂm@’h sectigpi?h ¥ aredishesed QAL t or

housing.. FIG. 5 illustrates a.terdn nal Lt . nd set (or type
of 't deinal D1 e Re o raria O ARubutERE of Rl REiagopat O . (3017
i ncl udes apy, oFQNQAkeEN pFARNII29HME0ES a roftiElyQaHk6 964 RS pRCYS UEKISH hasr0

contact portion 91, a 1P|rst (upper) retention section 92 that is gl.so
consi elgnat 95fotmediheteinf This opering isshows @y ciseen amd C931P195\31¥éﬁaﬂ§fd("i’lgﬂkr )
retention section.94 is al so provided,and,i,s I e first
r et enthedermiral FtgniiogATeaRid SeF T nTdBre DEgStg o ﬁgegtg&gi&alga?@ tgllstsp%g@el%pon t he
term g(?{ltioé%r%ﬁtgﬁ\?ﬁ%lsto'}@dﬁggE@%p&@fah&@dftﬁé—teﬁﬁdlal fveth respBtt togny afjoiniig

porti Irst retention portion 92 includes a relatjvely | ?rge
cent r gmpal, by9&ucisy thé aiasntar sudperireapfbe feoninal This refustionrs) matspehd

i's
h [ | d | et el | d w thi . - Ral <) ti
ot en inrese bR e B i hr o HEUASE e REah et Y IR el or
portigf, Hglﬁgtﬁcg O%ﬁgallditran@é QP ilBAYE SintitRarc@PRill IAnae adfs knbern] sffevt thel wi th

respec a ning termnal, by reducing the anount of surface area
of t hanpeiantadlthe Ehininat, add of hercooheatetoreialilin Hlesggion eone esscanddeiiirlct ance

f the t i nal , which al I nf]. t ' d Lhal Th
e duc ePERtaPHRECP arEaUR g THEVRSL Dot R Reane e [ofpBhiios | The
known alsgfh@%% o;}elrﬁg}% dREA8NdRréRh abd'id ﬁfeﬁin@aj@talad%dh@forﬁlhﬁ aclutniest or overal |
' g

' contact portion 91 to the mounting

n theregi the second term nal ,
por t i prefSdblyhetendd frofinm alge ondithreugh apirtiowofihe conrah sreriod thegigcond tegniRgls an

or of craBRPIRF G B ahO B ST b UGS Jol s or P Eehf B B o
of the 15511% ORAn LEATLNE thel BSOS héRh8 Hpenih 85 & howdGsicheulat a
conpl etle y enclfosed in the retention portion 94 as in the top retention

port i asietlof biher Hapess prefereblyqoiyednshares mandeapehi Hep 95 angl g/ this first
circular, a variety of other. shapes ref erab| apes nay be
used. TqtERiin paEtightP BRYJE vaRe ]Fi‘i%rg% Py ?8' tﬁ%{n%%et%ﬁ%%eo%ﬁ%%%e 2 may be varied
in order tgMag Yinkhgiel MREG M AIMmEN ST 8 ¥&doBAkerminal, where the terminal 102

contains a contact section 15, a single retention section 16, and a board mounting section 17.

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 illustrated embodiment,
this central portion is substantially circular, but can also take a variety of shapes. The size 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 housing 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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FIG 6 illustrates another enbodi nent of a second term nal, where the
termnal 102 contains a contact section 15, a single retention section 16,
and a boawo ogoedIBi ng section 17. The retention section l@cafusohisieecond
term nal 102 al so contains an opening 18 therein in which netal has been
renoved f ! &hhpbedeRRos Het ,  this
cent r%asﬂi}p?ﬁfgﬁ1512{(2%&31}%%{{3&?{’1&1%%% 1{)11?51&1?&81{1%?% al'so take a variety of
shapege roldfiof sBes dNAThs BERE 0B thié Riditiaahinasdriapsrshown iw AIGHE && wbdreithe or der
to vary the inpedance of the s tﬁ;tem The ret%ftl on sectign ﬁge Ee second
ter mmatbndwﬁ amdrmasmplwrand alyet thp prlpresd Eorpdead TS TR RO} Fre P MR s of the
di el ec I G hOutS h&@&\éc}ngse r%ges aggi?ilst &@Eﬁ Btd Igfé(rjltlc-mgoﬁl'oﬁ§9?f94tﬂé§r boar d

mount§f »Pfﬁﬁ’llq [ ovi equate area for
”DU”tlgl'@ oGifustRs %wrthsath%t §eeuhd tPaatlof Fieh |3I1§ﬁairﬁ@tﬁedio|ugngu31©tﬂtheo provi de a
specific inpedance in the termnal. The termnals are easily stanped from
sheetinvatth, but because of the openings 95, 96 forned thereon, a concern

is raised bou%h ab%tkiogfﬁ?etss%gélﬁitrg e“u&?S%ﬁ%ﬁ%Qﬁ'gfsg%E%Qx%%njo%r tdQgry W thin

t he connec Pevi a fying thé
Conneﬁl%@%lf&%‘é?éar&th@tem&f’/aﬁg@f@&oﬁ@ﬂo@ﬁ@ﬁhﬁéﬂﬁﬂx@e Bothcfﬁ-su shilsatondt ed i FI G
, in order to provide additional housi ng nateri al 8 %

the reterion eesctmhs;)bﬁthe@econ?lh@’neﬁa‘lelw cofltauhb@bwaﬁeﬂb%]awh taéfﬂl% t EmEﬁ wn in

FIGS. 8 & 9, re the t the enl arged
term ﬂ’ﬁlterm“i‘aé§ 19%1W|a8ﬂ”%@?’ X%thﬁgh aﬂatsl A Ofﬂ%? H@E&Ogg(\g}sg l%Sétddi tional
reaCt Ssizelbs A€ 65 9&61?1% WBiHoR rhdienl St Biried o pﬂmdamlsq&% a@d fdrear. FIG 9
|IIus ow t t her secondtermnal of FIG 3 is fit_into the

housi ﬁ@anﬁhg tofthd plented nivemit bawd, Wiils alserhging waed (o mevidse sperificmaRidantedent i on
portion can also be varied in order to vary the surface area of the

t er mi el em&’h%] therefore also the inpedance. Both first and second

retention ?R? i Q0S4 r‘r% s thB Bead $5R 1M tHeQofthédbr HORYing ORhére Badladfithe tepmintabet h 51
whi ch are use to e the termnals 101 firnmy and reliably within the
sl ot s ret@ivirfg ddte 72 mnirmifta)palmﬂmpngng retariiwndiugeps gl Qlf’rpés%%ﬁf %Pﬂ?é‘%ﬁ?fl?&f)fgect ion
may al so be varled to rOVLS@F‘ %3 3 8 ro%amfor mounting to the printed

ci rcuﬂhet%&%i foppnqreassy O FECTHIREY M 878 de a specific i npedance in

the termn 11eﬁh§pre?eﬁéd' B ARESH otf'ﬂfélheéﬁloh&ﬁee béent shewaand dedonibediduwilhg,
where each o e'termnal receiving slots 72 include a pajr_of opposing

r et entbie @prpdwrrm thidée sliil pbisettie ort thyp phangeeand medifigationsteast R mpgethereity,

| ner e?ﬁsl’ﬁlgu’;[ Eerpg]rtlrr]lgl ﬁorrrei\ tt}f'\enstpgr?tnoftthe 1th§nt10n ‘&1 90pe of which is defined by the appended

claims.



Wil e the preferred enbodi nent of the invention have been shown and
described, it will be apparent to those skilled in the art that changes
and nodi fwoaiogdss nay be nade therein without departing fPcarmsohesspirit of
the invention, the scope of which is defined by the appended clainms. -7 WO
03/ 09648 “T/ US03/ 14410 CLAIMS: 1. A connector for providing a connection
bet we ‘rcuit board and an opposing electronic elenent, the circuit
board having a plurality of conductive traces di sposed thereon and the
opposi ng el ectronic elenent including a male portion having a plurality of
condutt i veAmenhenter foi praosdig & hemmsoion beswpen & Pisgtt kaard d ANRNPPENE onnect or

T T R e A N

uding a recep € portion

for mati ngywdoR ik GRRRSIMEELAIS IRk ithRiN maAlthdriéh ke wiplerditpei ng a
mounting end for nounting said connector housing to said circuit board; a
plurality ofcadnclirctmembersdispnsddsherapp eompdsipg: sai d housing, the terminals

and Second 1 or ARSI EvtRsE RS bebTRERt T AR SRErO OhiuEE Rl !
corres pondhﬂﬂu&%ﬁpgbbgg SEBRShe afst 8Ad Bein® RRQFINB En iREIdIONA Fecptastent ,
nmounti ngs portion r Entl ng said termnal to a circuit board, body
portions i pbriondoneatingyithiseidtopposingélectomiaclemanirnddhasacae prsthainga

together, and retenfjon portions for retaining the.termnal in place with
the connec?&uﬁtlﬁ%ﬁ%‘i ’%ﬁ’é _,m‘F“I’?Emg &t ?l’%ﬂec{(’éﬁl%stl?%ﬁ’ Sﬁb‘f?lf%lﬁg;l O%@i’ ng di sposed

I ntermediate Sa'agnﬁrﬁﬁty &%Fndtﬁcﬂ% iR BHMRIW) salPbRisinpgthReEhiifdls beiapd,

said retention portions of the second term nals having openings di sposed

therein, thengdenidistiactreisnf fogrind atdondiigoanads thé fitst adsecend ermingls|
retention portions and being _of sufficient size so as.not t ken t he
retention &fcledingcaEad ﬁ’&rt{oé‘g AP FoRactRg fLATSRPY G 8‘?‘}}@8?‘6‘?['mﬁ18§ r;,\clﬁgsa@y sai d
termnal r i id 2 motRen&E YRGS RF nftnGh@bdi® thrinthabtodd Sivchit
wherein saﬁhgé%lﬁﬁgégg@g{ﬁ%%t%%eﬂérﬁoncl tljéd\sgjs?) a plural int yg of first and second
cavities, ®aald, bédytpretibnyistercmuedtingshe wominal eaptact shdglovnting pUtieRS i nal

t herein and each of, the second caviti.es receiving.a.sinagle.,second,term nal
t herei n. S:tog_ﬂt’k?ra_(?éll‘?ﬁ@@%?n BIEPSHo %alflwgéﬁ%fem’ﬁ}agm?%% e thiggomecton”
second cav 'htb{lﬁﬁg,'tﬂg fehe fetsihRR portions being disposed intermediate said terminal

contact and terminal mounting portions; and,

said retention portions of the second terminals having openings disposed therein,
the openings being centrally located within said terminal retention portions and being of
sufficient size so as not to weaken the retention of said second terminals within said

connector housing by said terminal retention portions.

2. The connector as claimed in claim 1, wherein said connector housing includes a plurality
of first and second cavities, each of the first cavities receiving a single first terminal

therein and each of the second cavities receiving a single second terminal therein.

3. The connector as claimed in claim 2, wherein each of said second cavities includes a step
formed therein, the steps being aligned with opposing terminal retention portions of said

second terminals disposed within said second cavities.

4, The connector as claimed in claim 1, wherein said openings include circular openings.
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formed therein, the steps being aligned with opposing term nal retention
portions of said second term nals disposed within said second cavities. 4.
The connewDos/oa®sE] ained in claim1l, wherein said openi ngecrrusosigaici r cul ar
openings. -8 WO 03/096485 PCT/US03/14410 5. The-connector as claimed in

cio i i ShhodlrR! SRBAE bR bR g ESRARERET B PRI

portions spaced apart from each other, one termnal retention portion being
di sposed proximate to said termnal contact_ portion and the other term nal
ret en6i on Thoearingeiobas elgingiddpekin 1pbsiciateed sesondjeaminglsineiage Waudieting
portion, each,of said two .term.nal_ r.e i -1 j | -openi ngs

f or ned the?eg‘?nrtﬂf’né’ﬁg“o&fs spaged ApRLHP S oh %)%lcg:{’ 88? F]eg%gﬁag Fég@tfogfﬂo enn%(l)ﬁ) ector as

cl ai med i ngghdeMpPoxitRY16isiid $eHtndl biataforti@t £idtthe bthepletrhial statidnext end
| engt hwi se within said connector housing. 8 The connector as clained in

clai m 6, whettienbeingidisposes preximabato saisk tevminalmpertingmertiqn, epdhgisaidiwspeni ng
that is enclosed within said.one,.term nal J4et i ' .sai d other
termnal r SEEHE BRCPEPHROGHRS H?:‘ihﬁ]dlé%(’%enlu?g‘?gé %%? rf%ﬂlaﬁlgé é%él%gi %%%1 ar ni nal
retention ;RAIdihONsloe di sposed above said other termnal retention portion.
9. The connector as clainmed in claim 3, wherein sone of said steps extend
toward said term nal contact portions. 10. The connector as clained in

ovar d sal d_term nal rtions. 10. The connec red |
That Bt endop RBIEA  FBTTOpRoEYpe Sraielt i Cafirhl Kt boflon HLCkEEha o

cont act V\,}]én@tmiséjwﬁﬁﬁlcgam doBh&BiR3ovsippOoXi mate to said term nal nmounting
portions thereof to stabilize said second termnals in said second
cavities., -9
8. The connector as claimed in claim 6, wherein said one terminal retention portion
includes an opening that is enclosed within said one terminal retention portion and said
other terminal retention portion includes a linear slot, and said one terminal retention

portion is disposed above said other terminal retention portion.

9. The connector as claimed in claim 3, wherein some of said steps extend toward said

terminal contact portions.

10.  The connector as claimed in claim 1, wherein said second cavities include a plurality of
projections that extend inwardly from opposite sides of said second cavities into contact
with said second terminals proximate to said terminal mounting portions thereof to

stabilize said second terminals in said second cavities.,



