1 7 OCT 2006 WD 2005/011063 PCT/ US2004/ 023469 MEZZANI NE- TYPE ELECTRI CAL
CONNECTOR The present invention clains priority of U S Serial No. 1 7 0CT 2006
10/ 626,295 filed July 24, 2003. Field of the Invention [00011 The present
invention r el ectrical connectors and, nore particularly, to
nezzanine-f?%g&gﬁé@?%ical connectors. Background of thePFﬁo@HWWB%“POOOZ]
Mezzani ne-type el ectrical connectors are typically used to electrically
couple a first and a second circuit substrate. A conventional

mezzani ne-type connector can conprise a plug for nounting on the first
circuit substrate, and a receptacle for nmounting on the second circuit
substrate. The plug conprises a plurality of contacts that each engage a
correspondi ng contact on the receptacle when the plug and the receptacle
are mated, thereby establishing electrical contact between the first and
second circuit substMEZZANINDIYPEREECARICAIUGONNECTORCal contacts in the
plug and receptacle are used to conduct electrical signals or,
alternatively, electrical power. Contacts that are used to conduct

el ectrical signals are commonly referred to as "signal contacts,” and
contacts that are used to conduct electrical signals are commonly referred
to as "power contacts." 170CT2006 WD 2005/011063 PCT/ US20041023469 [ 0004]
The amount of power that can be conducted by a mezzani ne-type connector is
usually limted by the configuration of the power contacts, e.g., by the
over al | nunfhepressitievent tragleimsgusiosiiyt of U.B1 Serialifo.t 106620 206 filaddinlyezt, 3003Subj ect i ng
the power contacts to an excessive power input can overheat and damage the
power contacts and the surrounding structure of the connector. The probl em
of pot enkield of @vecTuvendionng can be exacerbated by the relatively high-
densities in which_the power contacts of many contenporary nezzani ne-type

connect ors arl@001h, dihs pesgent Suweron relfes ttcl’]%le‘ftﬂ?% ReRmsErorsRASNOTR partisElerly e d

enbodi ”ﬂBEneQ:Ean&eﬂ?ﬁc’-élE‘étﬁ@a‘lE&Hﬁct@fsec"ri cal connector conprises a first
connector half fof nounting on a first circuit substrate. The first

connector half conprises a first connector body and a first
electricglly-cond ?f,i e er nounted in a slot forned in the first

a ng o € CILLI . . .
connect Mg el ectrical power. The first electrically-
conducti ve nygoi02] OMeYRinisetpa clectyalpotideciars, ar@itypRalyead té elaéttcAs wuplet ri cal |y
and nechanically cqupled to the, bod ortion for electrically an
mechani @ﬁp&m@@@é@nﬁ@%ﬁ%ﬁbﬁ;@t@ A comyengonaﬁ mezzanine-type connector ca1>1/ comprise

a plug for mounting on the first circuit substrate, and a receptacle for mounting on the second

circuit substrate. The plug comprises a plurality of contacts that each engage a corresponding
contact on the receptacle when the plug and the receptacle are mated, thereby establishing
electrical contact between the first and second circuit substrates.

[0003] The individual electrical contacts in the plug and receptacle are used to
conduct electrical signals or, alternatively, electrical power. Contacts that are used to conduct
electrical signals are commonly referred to as “signal contacts,” and contacts that are used to

conduct electrical signals are commonly referred to as “power contacts.”



el ectrically-conductive nenber to a plurality of locations on the first
circuit substrate, and mating features electrically and nechanical ky (T 2006
coupled to the body portion. 10006] A preferred enbodi nent al so conprises a
second conqgﬁg&gmh@hI for nmounting on a second circuit substrate and mating
with the fiTst COnN&ttor hal f. The second connector halPCTASRAEN234€ a second
connector body and a second el ectrically-conductive nenber nounted in a

slot formed i cond c ecto ody for. conducting el ectrical ower .

The second el glgpér?‘lﬁca ey%%’ﬂﬁ%cptolw\%{bﬁg%é? onstug Eg}éé néezg%‘éﬁf'%‘? ‘E(?nc'}ﬁ?to‘p

at t achmenis usiatigtimied bltcdonfigadation 6fithe pored aitads, ko)., b9URd @ebrdlominker,body

portion of, th@(gse ond el ecétéi cal |l y- conductive nber for electrically and

mechani caf'fy ® E’dfePﬁG" £15e0 ?:B?]"&eréf’%té‘it?-i _W?ng RAWER FOpEaCtPdpri PROCESIVE

pl uralityp&ber hrﬂfjﬁ@&dlﬁﬁrﬂéﬁ‘t énﬁ%aﬁﬁgé)lﬂgg&hér%ﬂﬁtﬁct% HRBHE dlrfoundiN fs&ﬁt&ﬁu@t Qfifecat ures
e

el ectrically and nechanically coupled to the body portion second
el ect ri catanpectero g prablem pépaiettial qrechenting ¢y be ezacarbateddl thewslasiwely high-

ol cot 11 ol YRECROHEM U8 pRREGhac AR ARy LRfonBhl iR Bimbdal ves

are mat edpackf}ed.7] A preferred enbodi nent of a connector systemfor
electrically coupling a first and a second circuit substrate conprises a
receptacle for nounting on the first circuit substrate. The receptacle
conpri sess@mhReEot theTAvdn®idM, a first power contact strip nmounted in the
receptacle body Tor electrically contacting a first plurality of electrical
contact point d%@ﬂﬂ t4yBrefarredembofligent ofq mepzaninastynp gleelsinel vornastpr epmaptises cal
power, an | ' [ | 2 - 3

PCT/ USZOO%?%E%%@?%@%&% ll'snwn%glfﬁtozlc#lﬁ% C%r%%%ralégg%%ggﬁleemgo@g %{gérphjél ectrically
cont act i ngpmgprsecofidt nueddn tody afid a fiseelbetiicaly-condiictiet mpmbat mowned iha slotr st

circuit substrat nd conducti.ng el ectr.ical signals. 08] A preferred
erbod menPRarLE Er R <EBEeH el Sorancisog s ROV He THE ool

subst r at ecoalg:tive richtherbdriprish€a baBARI RG] Staclient RdtdeLOBRAtAHInd Pl ug body, a
second power contact strip mpunted in the plug body for electricall

cont act i ngegharicallst cqyplefl &0 thepody poripnfor eleetrpallysind srechausally sowning e &l ond
circuit sybstita f‘comﬁe&ﬁgmf 09 gﬁ{r@ﬁ% BEB@AﬁoEQES‘thle fﬁ‘é’t%h@uif 51%9@429 agurality
pru

of signal contactts nounted In th ody tor electrically cortacting a
second plmatilg festueh clebteicalhy adimesbaticatly cpurilert to tiombadygogmnond ci rcui t

substrate and uctin | ectrical ;signals. The first po contact strip
contacts the s@@gﬁd }})B{ﬁgeirreggm%ggl{neg{a}lf@p 5%?6‘565&158%0“6%“ %qu}ﬁ%glférpl urality of
si gnal comb@aging of Q¥beal Sirduif AbBRAE intemag vath thé rss esBetoPhd, Atelsycondf si gnal
contacts when the receptacle and the ug are mated. [0009] Anot her

pl
pr ef er r edcoBResRTihat vPmpTises aseenRd cpwicciey bedyiand @ second slegirigally-jonductive

member mounted in a slot formed in the second connector body for conducting electrical

power. The second electrically-conductive member comprises a body portion, attachment
features electrically and mechanically coupled to the body portion of the second electrically-
conductive member for electrically and mechanically coupling the second electrically-
conductive member to a plurality of locations on the second circuit substrate, and mating
features electrically and mechanically coupled to the body portion of the second electrically-
conductive member. The mating features of the second electrically-conductive member
engage the mating features of the first electrigally—conductive member when the first and
second connector halves are mated.

[0007] A preferred embodiment of a connector system for electrically coupling a
first and a second circuit substrate comprises a receptacle for mounting on the first circuit
substrate. The receptacle comprises a receptacle body, a first power contact strip mounted in
the receptacle body for electrically contacting a first plurality of elecirical contact points on
the first circuit substrate and conducting electrical power, and a first plurality of signal
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coupling a first and a second circuit substrate conprises a receptacle for
mounting on the first ~circuit substrate and conprising a receptaclg ?~
and a first power contact strip nounted in a slot forned in the re Zgﬁg P%
body for conducting electrical power. The first power contact strip

conpri ses aWBaMYOpWEI i on, a plurality of attachment tabwcantjsesodiondsst he body
portion for being electrically and nmechanically coupled to respective

el ectrical -connection pads on the first circuit substrate, and plurality of

mati ng t affatastmeountsddn theaeespinglehody fosglecirigalboqontrcingt sqcordiplorabiiofient al so
conpri ses i . ' | nd mating
Wt e et ot pR U HOGANGIR s IRGAAIR Ebidilinle AURILS BBERC Cher
contact strip 008t ekl preferredsinbodimentalsb ¢omprises gudlug) fdp asbpnfing orcthe detohd ng

el ectrical. r. The,second.power conta Sirip _canprises bod rtion, a
ol r al i ¢y PR St AR G B R e Eitle” The Bl eBmpBr R o dypiesbalng. pover
contact spdwdp chiitiict Bipigountddds titid plad bodydockleeaidaB c6:dhdting G Futtiphdalit) of especti ve
el ectrical -cqonnection pads on the second circuit substrate, and a contact

bl ade adj GPIHIGR CRHeet B e Fesendorirept substrels Ard erufistingsinciiael poyrariqed aThe
mating t RIR9RY TR chAHL Ak Rloaded | : cle are
mat ed. [8%%01] Anogtr}{er%lﬁﬁe;%rrgté enpod%ﬁ?fugﬁogyﬁgggﬂﬁcﬂgﬁ%{?%ﬁg gctri cal
connect orsecasipuiaiyof gletiriceliconieehmoittven tha kécondeironitsmbsitrate and canduictisg ci r cui t
substrate, The f.r 0 | £ .conpr.i a first connector bady and a
first el edfs i%a%tflfgiﬁl%:'of\h Bf({:}? ﬁ%/og‘;errr%%gaéﬁt Stﬁggﬁlf%%gﬁlﬁ Sectoﬂgp?‘fv?rsctonﬁgrf c?“gir body

f or condugich bfthe fiest pluraity opsipeil comttaute c@nfakty habspbativelont 6C1AE sevdad prardlipe i r st
circuit substrate, !00121}?A gref rrg%re;gbodi ment. al so conprises a second
connect or® ¥Rl gogtacts YR e TgeBircs & PEedte B#ed- subst r at e and mating with
the first conngigr Aidiler pkherAQEROMmALONEh R 3l diorh MRILERAYA second
connector body and a second el ectrically-conductive 3 | 7 OCT 2006 WO
2005/ 011088piagTd fUsLaolsy Beguiadrenit sihsirateroemprisgs i receptacle fr oramtinnorethe Girstbody

- for condugt i electr] [ | ur.al i | ocati.ons on the. second
cirout Ssel PR EE R SR B reb Btk At et BOutr bRk ¥ D over
contact s4 dlotifortiedlin thereédptasie oy faeondidticpelaehtad pokal Ths fiadt @owerd sddtac{ 0013]
Anot her preferred e% ‘?fg ' connect or

ment of _a _nezzani ne-type el ectrjcal
conpri sesStAP fQIpIEEsey SF‘% gc‘b?g‘iﬁytpoétéﬂ?sff’? ate. The

ROBHOT & PRUFHEY, A BECRRE pigyn

first Corﬁk%ﬁ‘gté?éculi@hlir and@ RRBHah ey Soubldddd reRRBAEE186riOR Y meatich ﬁ'ad_E bh & POVer
contact strip nounted in the first™ connector body and conprising a

pl ur al i t yfitst cixcaib sutistratecand pligrelit ¢f slateg tebcadjoipogdie todp porticaspect i ve
el ectrical -co e} | St cir.cuit b sol der
connecti ons fgpﬁn@g lf“gP %ﬁdgglgh&%&ﬂt%% cﬁﬁ@%g#iatpﬁ%@%%gé&agn%‘ tp%éecgrf(}:dspect'i ve

el ect r i cadircuit substrate and mating with the receptacle. The plug comprises a plug body and a

second power contact strip mounted in a slot formed in the plug body for conducting
electrical power. The second power contact strip comprises a body portion, a plurality of
attachment tabs adjoining the body portion of the second power contact strip for being
electrically and mechanically coupled to respective electrical-connection pads on the second
circuit substrate, and a contact blade adjoining the body portion of the second power contact
strip. The mating tabs engage the contact blade when the plug and the receptacle are mated.

[0011] Another preferred embodiment of a mezzanine-type electrical connector
comprises a first connector half for mounting on a first circuit substrate. The first connector
half comprises a first connector body and a first electrically-conductive member mounted in
the first connector body for conducting electrical power from a plurality of locations on the
first circuit substrate.

[0012] A preferred embodiment also comprises a second connector half for
mounting on a second circuit substrate and mating with the first connector half. The second

connector half comprises a second connector body and a second electrically-conductive
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connection pads. [0014] A preferred enbodi ment al so conprises a second
connector half nounted in the second circuit substrate for mating yWiETLhE
first connector half. The second connector half conprises a second

connect or QQ@XmEBQS;P'SeCOHd power contact strip nounted in the second
connect or body an %onprising a plurality of tabs for c8A8USIOHER3E%ect ri cal
power to respective electrical-connection pads on the second circuit

substrate_ by, way of .sol.der Qnnect i on ormed bet ween each of the plurality
of “tabe. petnd ol G S Resond SAERE T B0t et g et Bep Gt B o bty

el ect ri cadficcanoecin thesqeasibeifitsiistaRCDikecdndGeier Sotlfet kifih QontdiSths er@nd

power contact strip contacts the first power contact strip when the first
and secorRPNEHANR S vhen fiesfirghand seqopd) conmmgefershalyes sreanaed.ed enbodi ment of an

el ectri cal gﬁgb(ﬁ%] cQsmameféﬁr%lfe@reﬁieﬁﬁbdiﬁieﬁwatmez%m@gf aecfﬁca%§ﬁﬁ@t09i reuit

substrat e, id an_el ectrical connector system The electrical connector
syst em coepiprisess frstqopsectar dial arsusted frathe fingh gineudibubstratd: €T Hei firsttcopnaceanibalf
substrate he  fi r i fir onpegt or body, and a
First ponsPeaS et on R BEhe ek T ore BORR oD i il S S B e

conpri si n@neecfr bbdy aridconfprismps ploralitg ofitibs for bendatitrgt dléotiidal peM&Ifroni r om
respective electrical -connection pads_on the first circuif substrate by way
of sol der™®SPESHIRELITIALCIBFHIOY Pﬁ@«ﬁkﬁgﬁﬁ%@wu&fﬂfe%ﬁmwa 9fts9ldgt t abs and the

respect i Vi@nflcedd fofitd bebREunaaét &ﬂlhelpﬁlﬂﬁlitﬁ&(‘?étﬁ]ana_ B r&dpB&iveiciricaRnnect or

system of a preferred enbodi nent also conprises a seécond connector half
mount ed igenmasHorpadsnd circuit substrate for mating with the first connector
hal f. The sec onn . |.S C ect or d and a
second pover QAT ot Fefefied SRR BRoRs S AMA A SRNEEE RA BRSNS B

conpri si e secphdiiait tsybstrhtetfadxaatidgowiticthe first tonmgetet leatf riheakbcond setinetior
respective, el ectrical-c nnect{?ggo ads. on the second circuit sybstrate by

way of sdRHEPMPEMTESEFBHSORSE o BN SFCRRIRP WS Coniaet Siripragunted ifhe; aps of

the sec %@&nﬁ%ﬁ{ecﬁﬁ?Bb@;ﬂéndscbfﬂpﬁsiﬁg‘%grumw EERECHE YohdatiEtdldciRbht fRRRest | on
pads on the second circuit 41 7 2006 WO 2005/ 011063
PCT/ t J S20especidR4bgiriabeanneetion prdrconsibe snsendeivuit selstatgdy vwayrafgoldemt act s t he

st . . .
mat od. "By U Peot¥ich deife ibdably of37 oF BERESAERERELBRcNCY *
wel | as tdné tHeakdpeviiveglaaical-tem edmapadyin the sebndcirquitesiestiatey The eéend ed

mbodi ment, is bett der staod wh d. i | i i th th ded
i awi ngs. PoBGT SaNAe! P GO e A RSP PR G, YL FVBRATO AN SRR S, Show

an halves are mated.

[0015] A preferred embodiment of an elecﬁ‘ical device comprises a first circuit
substrate, a second circuit substrate, and an electrical connector system. The electrical
connector system comprises a first connector half mounted in the first circuit substrate. The
first connector half comprises a first connector body, and a first power contact strip mounted
in the first connector body and comprising a plurality of tabs for conducting electrical power
from respective electrical-connection pads on the first circuit substrate by way of solder
connections formed between each of the plurality of tabs and the respective electrical-
connection pads.

[0016] The electrical connector system of a preferred embodiment also comprises a
second connector half mounted in the second circuit substrate for mating with the first
connector half, The second connector half comprises a second connector body, and a second
power contact strip mounted in the second connector body and comprising a plurality of tabs
for conducting electrical power to respective electrical-connection pads on the second circuit
substrate by way of solder connections formed between each of the plurality of tabs of the

second power contact strip and the respective electrical-connection pads on the second circuit
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enbodi ment that is presently preferred. The invention is not |imted,
however, to the specific instrumentalities disclosed in the draw ngs]d[]mrgggg
t he draw ngs [0018] Fig. 1 is a diagrammtic side view of a preferre
enbodi nment /Ogﬁéiam ne-type el ectrical connector nounted on a first and
a second ci rcu trate, wth a receptacle and a pl RETOS20482b6%ct ri cal
connector in a mated condition; [0019] Fig. 2 is a perspective view of the

recept acl i i1 2Q]. Fj i i V|e 0 he area
ot gnat oAty Thebebbib pobier ot Hiip chtyos e i plRENohl-EEoly Wb 1 g
shown i n &dgecahd cpO2Rf hidives arSmageda magni fied vi ew of the ar ea desi gnat ed
"B" in Fig. 4, [0023] Fig. 6 is a cross-sectional view of the area
designated "C' in Fig. 1; [0024] Fig. 7 is a perspective view of a power
cont act sBriefD&kriptien bmm;aedg_shom in FI gs. 1-3 and 6, and a power
contact strip of the plug shown in Figs and_ 4-6, in an un-nmated

condi tion; [0d88}7] Fﬂ{ile foregaing SW@"Yv?SéWlbﬁs the follgwing dstailed descaptiantas ap| ug
shown in ;Eﬂe&ﬁu)( brofeifith dhitouirfiRlicbdBuldiRicduaRh AT BetdBRUAYLAA ) Lhe plugs

[ 00261 Fi a si Vi ew o asig contact o recep e shown in
Figs. 1- 3ammﬂee drajepgsctfion@letma)ose ghﬂustratmg thetinveotiort, dd:dralwmgeshompt acl e;

[ 00271 Fi er spe ti ew of an. alter at,l enbod] nent of. the
recept acl%fﬂ%ng %lﬂﬁlt%pé% b eﬁfa‘ll %e[lﬁﬁefé‘]on SR ]Tite%{gwg’em{g#‘fﬁ P§Heew of

t he ar ea weBingsHRdlRids chazloseﬂuh:tlg dml,ﬁngs 0GR Uraviihgs: 12 is a perspective view of
an alternative enbodl of the g.shown in Figs, 1 and 4-6; @%0030] Fi g.
13 is a magnified \IP‘M of ig.fds afis aa’é%qt’ﬁﬁlg’?&i’w'qf"aRrﬁfeFP‘bemliozmnﬂ[t 81] Fig.

14 is a perspegaliNgnd P'g\é’e%ﬁnﬁﬁ%ﬁﬁécto@h{oﬁﬁt@@%!%rﬁ @4 bBeRd cJPJmt S| t'%rate

receptacle shown i n -3 and 6; 032] Fig I's a magni f Vi ew of
the area desi gmilit 2rbcéticlé andri Ig,lug aftthe elsctfigaDCTHRROBT mfa)nmd)ml@liﬂm3

PCT/ US2004/ 023469 f
alternative enbodi h@@@]ﬂ TPFg %H%aB?rE%ec oﬁ%ﬁgﬁ&’ﬁ%%p&ilg\%o 1% g (’.)034] Fig. 17

is a magnified vi 6\.[002‘0]'[|1F$gaﬁﬁﬁnﬁgﬁﬁaﬂﬁi&ﬁdﬁﬂﬁaréardeEigﬂatedlﬁ&”ﬁilFig 2,0035] Fig.
18 is a cross-sectional view.of the areas designated "H'_in Fig. 15 and "I"
in Fig. 16, with t H80313c &g 4ds apemrechiysigew pbths Piug shovwmikfischndi ti on.

[0022] Fig. 5 is a magnified view of the area designated “B” in Fig. 4;

[0023] Fig. 61is a cross-sectional view of the area designated “C” in Fig. 1;

[0024] Fig. 7 is a perspective view of a power contact strip of the receptacle
shown in Figs. 1-3 and 6, and a power contact strip of the plug shown in Figs. 1 and
4-6, in an un-mated condition;

[0025] Fig. 8 is a side view of a signal contact of the plug shown in Figs. 1
and 4-6, depicting the signal contact mounted in the plug;

[0026] Fig. 9is a side view of a signal contact of the receptacle shown in
Figs. 1-3 and 6, depicting the signal contact mounted in the receptacle; .

[0027] Fig. 10is a perspective view of an alternative embodiment of the
receptacle shown in Figs. 1-3 and 6;

[0028] Fig. 11 is amagnified view of the area designated “D” in Fig. 10;

[0029] Fig. 12 is a perspective view of an alternative embodiment of the
plug shown in Figs. 1 and 4-6;

[0030] Fig. 13 is a magnified view of the area designated “E” in Fig. 12;

[0031] Fig. 14 is a perspective view of another alternative embodiment of
the receptacle shown in Figs. 1-3 and 6;

[0032] Fig. 15 is a magnified view of the area designated “F” in Fig. 14;



Description of Presently-Preferred Enbodi ments [0036] Figures Ito 9 depict a
nmezzani ne-type el ectrical connector 10 for electrically coupling aé}‘_j m?ms
and a second circuit substrate, such as a printed-circuit board (PCB) 12
and a secong P pkfez!t should be noted that use of the el ectrical connector
10 in conjunction wWith the PCBs 12, 14 is discl osed forP@EsH48R346hur poses
only. The electrical connector 10 can be used to electrically couple other
types of circuit s at®s.14l; i t rises a
first connector har[fbisjﬂnci}q% lgé%gﬁér]gpeggﬁen‘g%‘?girﬁ&kg%a?%?ﬁgn%teﬁ{r?a&%e@ﬁg?he first
connect or hal fthe phig showw in enda@oddro;hal f can be, for exanple, a receptacle

16, and the second eGt. or f exanpl.e, .a. pluy 8...[0038] The
receptacle 16 pref J?g%{k%%&g??ég%@ﬁ“gﬁ?‘gf?éﬁe e&?ﬁaﬁlﬁe‘at@ggﬁﬁtfﬁg'sﬁcw S

sol der balls 20a (d0@35fi dlg.ds ifa anss-@rtionEheiewef dptanek designatadnHrdn Ftint ed on
the first PCB hy,, al_i.gni ng. each so| der |1 20a with a_corresponding

el ectrical -conﬂ;’ze%’fii%nmjdgﬁtsz %gtﬁ?wrggep@ﬂle ﬁ?g]@glsﬁ%m@dﬁﬁé‘éﬁ?‘@ﬁmﬁad 19, on
the first PCB 12, and re-flowing the solder balls 20a. (The

el ectrical -connection pads 19 are_depicted diagrammatically in Figure 1.)
[ 0039] ThPessripgion of PrasentivReeferred Fiphpdiments s bl e el ements such as sol der

bal s 20b ' : L th d
PCB 14 by al i gurs s LB dchie sl Bkhcu SR UL R T Secor

el ect ri catlecocailycongimgpdirsttand susedond sirauit sabsicate, suchlas apointedatincainbgsad 21, on

th 14 d re-flowing t bal s, 2Qb. .(Th :
ol ect 11 oot rAdes p 3Fopd BBt ot e Pied i 155 s iidel gommperes Hlire 1.
[0040] |t couf@itich With fRiEIBs 12314 Is%clb%&ﬂfo@éxeiﬂb@arﬁ?@ﬁ@sdﬂ%ﬁﬁi g dleb@ieat i NQ

arrangenents for the receptacle 16 and the g}lﬁug 8 are described for

exenpl ar ycpapGiersld<can b psed toeleairicalliroypls ptheptynes ofpiravit sibgstant s can be used
in alternativ OCh : a1 i i, M aLLAN0E t 0 not
e[OG{?ﬂ edfeqée%'in_egcﬁ‘lcal éo%ﬁid‘t'&l" lr@g:ﬁﬁ(iﬁﬂ st Conifector g%g,,aﬁggg%opg

i ncor porate fusl nts such as the solder balls 041] The
r ecept acl eonhéctardnaififosmating wigh the thast centsctdyh42?2 Therfirgdofmestor half vart e For

dielectric material ee . Figures 2.. 3. 6 9),.. Ihe recept acl g body 22
Mol udes. SaRBieo reipis 06 58 YeiBe sotpesion PAF PR peofor PRATRIE AP S of mac

therein (see Hogssle Theasspfitle 163edTertblo @6mpriste aR eeHBIHEbIe SletepRshéoRy of a
respective_solder ball 20a. The receptacle 16 al so conprises _6 170CT2006

WO 2005/ 0%eldss BalisCPe (ks Gemyres 239 P) o The tepentacis,l Goran be sroupted anithe frsiifR 42 ve
signal  copy AfhfoadcH SBker Ehmaew@% ac&%p&dmwecﬁﬁg}.@&hécti&@g%gg gsdmom and

extend through, “the receptacle dy 22. The signal contac arranged
in six ro¢ectecathotmzotionpaldds gn e first 8CBi Gnand redlomeang the Sdlderttalle2fn. (Fhel f our
rows each

electrical-connection pads 19 are depicted diagrammatically in Figure 1.)

[0039] The plug 18 comprises an array of fusible elements such as solder balls 20b
(see Figures 6 and 8). The plug 18 can be mounted on the second PCB 14 by aligning each
solder ball 20b with a corresponding electrical-connection point, such as an electrical-
connection pad 21, on the second PCB 14, and re-flowing the solder balls 20b. (The
electrical-connection pads 21 are depicted diagrammatically in Figure 1.)

[0040] It should be noted that the used of the above-described mounting
arrangements for the receptacle 16 and the plug 18 are described for exemplary purposes
only. Other types of mounting arrangements can be used in alternative embodiments,
including mounting arrangements that do not incorporate fusible elements such as the solder
_ balls 20a, 20b.

[0041] The receptacle 16 comprises a receptacle body 22 formed from a suitable
dielectric material (see Figures 2, 3, 6, and 9). The receptacle body 22 includes a major
surface 22a having a plurality of recesses 26 formed therein (see Figure 6 and 9). Each recess

26 accommodates a portion of a respective solder ball 20a. The receptacle 16 also comprises
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havi ng twenty-ei ght of the signal contacts 24 therein (see Figure 2). [0042]
Each signal contact 24 has a substantially flat nounting portion 24y BE‘FIZO@S
first and a second contact beam 24b, 24c that adjoin the nounting portion
24a (see Fi %5059%1 063Each signal contact 24 also conprises an attachment tab
24d that adjolns A& mount i ng portion 24a. The nounti ngPEIPIZ0HM2PU%, fir st
and second contact beans 24b, 24c, and attachnment tab 24d are preferably

formed on f h&e. : i each nount ed
n the rodouraly 8yedasyS-con By Sia SUEREHEEORMAE ST T BbB BRI T
body port asrmeuhéedan, satdxtgidgmabgh trtracptaglé body 20Tt sighal corttdnts Doy so t hat
the first _and second contact .beans b, .24c exte upward .from the

recept acl &* geé %% (‘?“r’so%cﬁ ﬁ%%@%é’gﬁﬁe&@n@fcoﬁé&tﬁ Qg ein, 2nd U &%t $35R hrent
tab 24d i Savipotvedntyosight df thesigal coedenndithgei (e Plgutd®). r ecesses 26. The
attachnment tab_24d is fused to a respective one of the solder balls 20a.

The sol der bal [00438y Brahsignakeontctd4has geubstintialdy flatmqugting portippddheadt e body
22 Dbef or e gtdignd £6RBEPCInBacl BoalrS24BDIAY 184 28fdird AE ndolf e plug
18 conprises a plug boélly 028 for m’ad fror%gnsuigt aba%ﬁgdﬁogﬁ%%ai(%&%né%%r ‘al (see
Fi gur es 1FEach signal gontaghd4 8lpo corherises amatiacliyer &b 24dthed edjoms theg roourging f ace 28a
havi ng a rabi t ymwof : : f d.therein ee Figures 6 .and 8). Each
recess SOBL%glgl?g%#?oT aetmeélﬁlglﬁgﬁglt%ioggd% I%Earrldegeﬁ(é% §4 %a(:t:%qaglgizg@aﬁc, aff)lb. The pl ug
18 al so catgehmsaian24ddre prefféribly @rmed e k ihicay basiconduct i ve signal contacts 32
(see Figure 8) i gnal _cont ac%g 32 are nounted on, and extend through

The ]
t he body 32. TH)(Q“g]i ghid Sigsts contagts a%?_re@c%?lf"érﬁ 1 theregeptacl brdy 2@@%% havi ng
forty of hgmSih@igle 60 stiddariy &e®olly ;()émén ﬁ%feﬁ&i‘ﬁgrﬁ?@&té@ﬂ Rg twenty-

ei ght of the signal contacts 32 therein (see Figure 10045] Each si gnal

cont act 3mouated erxtl‘bb hodiew thatiteafirseang seeond gonsent beamoHi, ﬂf{sp @dt@dallpwagdqﬁrmact_ 24 f
ol gnal | colf Rty Bod22 Mo B R cbY o REEuIR) iy eieBEARRNE FREATH 00 D07 ©

second PCBssitichied ifla coresporidiigy dne o€ fhie aedessed 26. &tk dttachnidntigib P&d & fasstitbad. 10046]
Each signal cantact 32 h stanti all | at. npounting portion 32a, and a
subst ant | ESPEFLYE ofe it W@feﬁﬁ?lf% A %E%S@ilﬁa#‘ia?aob% P Figal Pigt Hopthon 32a

(see Fi gurBefticle bdeCh toksts e ré@Blatietl 6 32mahiQl GORPHEE @EBaR, at t achnent tab 32c
t hat adj oi ns the nmdunting lg)ortl on 32a. The central portion 32a, mating

portion 32b, alf@44kt t Hesriresis eomprioea plug bods 2 formwsl fom esptablodiclsctdai t ary
basi o, T4,/ 6T 2006, V0, 20054041063 REHLSA004005485,1,0047L s o1 07l o

contacts ar e eac et ’on
having a plurality of recesses 30 formed therein (see Figures 6 and 8). Each recess 30

accommodates a portion of a respective solder ball 20b. The plug 18 also comprises a
plurality of electrically-conductive signal contacts 32 (see Figure 8). The signal contacts 32
are mounted on, and extend through the body 32. The signal contacts 32 are arranged in six
rows each having forty of the signal contacts 32 therein, and four rows each having twenty-
eight of the signal contacts 32 therein (see Figure 4).

[0045] Each signal contact 32, as explained below, engages a corresponding signal
contact 24 when the receptacle 16 and the plug 18 are mated. Each corresponding pair of
signal contacts 24, 32 conducts electrical signals between the first and second PCBs 12, 14
when the receptacle 16 and the plug 18 are mated.

[0046]) Each signal contact 32 has a substantially flat mounting portion 32a, and a
substantially flat rﬁating portion 32b that adjoins the mounting portion 32a (see Figure 8).
Each signal contact 32 also comprises an attachment tab 32c that adjoins the mounting
portion 32a. The central portion 32a, mating portion 32b, and attachment tab 32c are

preferably formed on a unitary basis.



particularly, the body portion 32a of each signal contact 32 is nounted in
the plug body 28 so that the nounting portion 32b extends upward fmqnu%hgmg
pl ug body 28 (fromthe perspective of Figure 8), and the attachnment tab 32c
i s positiongg, dobs@1683" F espondi ng one of the recesses 30. The attachnent tab
32c is fused t0 a resSpective one of the sol der balls 200PCHHR0N2H6P Dbal
20b helps to retain the signal contact 32 in the plug body 28 before the

plug 18 is noupoad O’Phe§i?§al§c%ﬁ&@@3&%éﬁéhmb&gé@lan{f{éﬁéd ﬁg)tzg,cgf‘otrﬁody 22 of

the receptacle 16 has .mating features 22b forne eon; an e plug body

28 of t hePptiggarls thaodywortiog 32a af eack sigpdisontast3dds mhwntedin theplog bedyRs ® 2- 6) .

The matin : t n.o rds, each ting
feature 29" SEiuBingbuodopb Bichs BRDLHERL BE Sue baP A0 Bloml roimER g of ot L e
28b on t h&igupd §)garkidhiy atg8hmentrigh 3ftcds positivaed mcaqin@siondihg oan df theeecpiseg3d.8 i n
proper al ibgnnment duri.ng, nmatin t hereof . [0049 ach. sign contact_ 24
engages a&ﬁ%g%g%?‘f’@éabs%dﬁ%"SE(thaJEfpe%téve\ﬂ'i‘ HP é‘ﬁg"lﬁf’rg’cagf)?gbla’b‘ef@ld&hbﬂl he pl ug
18 are mapehelgisto Rethiadhedignae corlvhvt 82 Rithé ik bady 38 bdfhie theNePl @& Boukfed ANd pl ug
18 are configured so that each signal contact 24 substantially aligns with a
cor r espondie#&ro8i kB 14 ont act 32 during mating of the receptacie 16 and pl ug

18. Relative —[px@TeHe Sloptdif '9@9&&%@5%%369 R

during mating tthe receptacle” 16 an se and
second cotitezeon, dnd dlmrspleg body28cofitie wing) 88)kas noging S¢atiges2 dbeforméidatheradr 3ge porti on

32b. [005 F relative nmo t _of the signal contact 24 toward the
signal ¢ ogiggﬁettg_gg (Zafhc? FRE f?aﬁ%‘e%%%e"r”?% ol F?m;g\ﬁmgrg%ryt 15“ Btg‘ﬁro‘ﬁ%rdﬁiegﬂ’o?@t&flgoet ween
the fir st fatge SRCONEe 606HaEE bod)ER B 24D a c@dépor disEmbting Yetiretd38 offfikd NY
portion 32b ggtw%en the first and_second contact beans 24b, 24c causes the

first andP¥8eedhu2tvnapingbefrserianle 1oad theplpg 48 I RAperyligenent duringimatiigosi t e
directiongegigpstantially perpendicular to the direction of insertion. [00511
The resilience of first and second contact beans 24b, 24c biases the first
and second colf04t Ershsignaloontapid eagagen s respendiversighal goptasti3Rovhe8Ze,  and

he fi 24b, , 24cC 1. ' h i
por 1 on 395t 1ERR mE B8 18 ARG S b BRAMRGE Mof? SerliOithE e e iR 1
t he w pi ngndafliiets arefcotifigmrdd Joshatznch s@abeuthtacOPY subbtaltediysligdoyith 24C can

enhance the el ectrical connection between the signal contacts 24, 32. [0052]
The-r ecepPaEPROIiEHph G PO IEnE OF W TrRat 16 409 Bog ShaBEEfVS menber

and the plydgerdéht bbtht BRhalcRRRE aswRIIRCONH] &bkt 37 SatdonfRRdrald ve nenber.

The first and second electrically-conductive nenbers conduct el ectri cal
pover bet weentaclts andrthe plagd8 causenihe firtmad sepondicpnighicheamp @4b.ade fa engpge 16 and

the plug {53 o8¢ HE malilg phiibiisogonducting 8

[0050] Further relative movement of the signal contact 24 toward the signal contact

32 causes the mating portion 32b to become disposed between the first and second contact
beams 24b, 24c. Insertion of the mating portion 32b between the first and second contact
beams 24b, 24c causes the first and second contact beams 24b, 24c to resiliently deflect in
opposite directions substantially perpendicular to the direction of insertion.

[0051] The resilience of first and second contact beams 24b, 24c biases the first and
second contact beams 24b, 24¢ against the mating portion 32b, and causes the first and
second contact beams 24b, 24c to wipe the mating portion 32b as the receptacle 16 and the
plug 18 are mated. The bias and the wiping effect of the first and second contact beams 24b,

~ 24c can enhance the electrical connection between the signal contacts 24, 32.

[0052] The receptacle 16 further comprises a first electrically-conductive member,
and the plug 18 further comprises a second electrically-conductive member. The first and
second electrically-conductive members conduct electrical power between the first and

second PCBs 12, 14 when the receptacle 16 and the plug 18 are mated. The first conducting
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1 7 OCT 20D6 WD 2005/011063 PCT/ US2004/ 023469 nenber can be, for exanple, a
power contact strip 34, and the second conducting nenber can be, fary(CT 2006
exanple, a povver contact strip 36 (see Figures 2-7). [0053] The power
contact stry fsRigkerably conprises a substantially flat and el ongated
body portion 3 (see Figure 7). The power contact strip HA7%28H/2Yfdri ses
mating features and attachnent features. The mating features can be, for
exanpl e, alabwca_hb&yf o a.rrg)?et'a GwhARitadttri 5] ah e 3 doRE sqﬁm s can be,
for exanpl g [ur aol tX ?t acﬁ%er?t %g CA{'&E ¢ E‘#egeﬁ%\%% strip 34
i s shown emlhﬁofvppxammg afmmercﬁntEtChénHéﬁ(ngtm%‘B and f|ve of the
attachnent ta ri.e nat.t ve enbodi nents
to increase ?@Oéﬁom}éﬂ%ﬁ%ﬁg?&g@ﬂ&“ %P%?GIX@Y rgpngésgsubq ae "f)ll[yﬁ?t a’%054] The
body por t élomgai,bodypportign B8 lsee Fegurafd The pawérrmntacttsa’qs344ﬂsmcﬁnmfse§ eatdy y
formed unjtaril h ta 39.e nd u rd from.the bo ortion 38,
and the ﬁﬁ@ﬁ% %ngtfjﬁ#g@%ta’gﬁ%m@fﬁ%%\“as T’% g"l’i@"%’&@?% @]d‘ér?l%% (from
the per spegling/absfs, afd G aRachinentRSuFR bk, FidRgardsle A Ylumlit gaequﬁ‘dmnehabs 40 are
pr ef er abl sta ered. In other words, the mati ng tabs 3 nd attachnent
tabs 40 a f Alghough therpower sep AAds ahgwnamonxmsmg T of the makingpbsd dnd
attachnen r T ﬁ%["' s 7. The
signifi caﬁ‘(’:ée&g eéﬁwhﬁ?ﬂégﬁﬁ\rﬁg tfhg&gl schlrg'gg%i) e{ﬁn E)eglga%]w%nbﬁdlg ?‘%108 tab 39
pref er abImcmasvphemrénaﬁdlugtcapmiyafﬂ]e@owekéum;aB# portlon 39a, 39b that adj oin

second beam pobDHinsT 30807 sofSa Fhrma R i an MR anBr LN Arerbie38a, "o

and the tﬁ)lih&td)@ﬁfah@n BRanaing tivsebexrid ypwdid e thsbeticetias, andihgure 7. The
orientations of adjacent nating. tabs 39 are substantially reversed. In

ot her wor gtachmeng t%’ﬁ A@gﬁﬁp%dwmmé fyomy the bogyportin B {fopehrPparactivil 39a, 39b
and the t “rfe@mé&fg abs AL RCRA R iaﬂéhd 2B redaty %ag%&&ﬁ tRRiHeal | Y

reversed. The power contact strip 34 Is nounted the receptacle
body 22 oWoItdh,éhe met;m)tahsﬂ%almwam@t {abs 40 amloéfsdtyo thahthe pastipg pabs 89 dangs i s

nounted ip.a 4 C Iebd ( res 3 and 6)
so that t d\tha &a%g‘eg@ ext en euvﬁ\r/\u/aPFG‘F A aal Cterlgcé%utrgz gﬂ%ody 22
(from t hesipsificqpee bf this fedtureiigdisassed batos. 3) . Each attachment tab 40 extends
into a respectlve o%cof the recesses 2 of a throug hol e .(not

6 b
shown) formed [0PF5] Hiach matipg tab| 38 PERiEfpbly som ﬁ“sfeéééé%@@és??ﬁé gam} PRIUAR)| der

bal | s 20339a53§341§1%d§cﬁn ﬁfé%@d‘f’f)oﬂlbﬁ 38,3hd ﬁ%%ﬂ’iontﬁb%aﬂgdjoﬂ_@ eebtdl abal | s 20a
help to retain power contact strip 34°in the slot 43 before the

r ecept ac| ecasl begmm@mﬂnéé9@)r39bh$h¢ ﬁiséﬂndmﬂﬂi)em{l@%rms B RO anddbe tabal | 20a i s
al i gned V\f)c;rnori%é: &L &%Pe?ﬂ%/ E‘ﬁvgé &%efm&*ﬁlm ﬁl%{}l%eﬁ t’fh% "Yrientations of adjacent

mating tabs 39 are substantially reversed. In other words, the curvature of the first and

second beam portions 39a, 39b and the tab portion 39¢ of adjacent mating tabs 39 are
substantially reversed.

[0056] The power contact strip 34 is mounted on the receptacle body 22 of the
receptacle 16. More particularly, the body portion 38 is mounted in a slot 43 formed in the
receptacle body 22 (see Figures 3 and 6) so that the mating tabs 38 extend upwardly from the
receptacle body 22 (frbm the perspective of Figures 2 and 3). Each attachment tab 40 |
extends into a respective one of the recesses 26 by way of a through hole (not shown) formed
in the receptacle body 22. A respective one of the solder balls 20a is fused to each of the

_ attachment tabs 40. The solder balls 20a help to retain the power contact strip 34 in the slot
43 before the receptacle 16 is mounted on the first PCB 12.

[0057] Each solder ball 20a is aligned with a corresponding electrical-connection
pad 19 on the first PCB 12, and is re-flowed to establish a solder connection 55 between the
corresponding attachment tab 40 and the electrical-connection pad 19. (The solder
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pad 19 on the first PCB 12, and is re-flowed to establish a sol der
connection 55 between the corresponding attachnent tab 40 and the 17 ((CT 2006
el ectrical -connection pad 19. (The solder 9 1 7 OCT 2006 WD 2005/011063
PCT/ US2004/ @234 nections 55 are depicted diagrammtically in Figure 1.)
The sol der conngs?: II%C?);ES 55 establish electrical contact ¥etV8¢/RHE poner
contact strip 34 and the first PCB 12, and help to retain the receptacle 16

on the fi E&inea%sjjg-are[&?%g%df{gﬁ:ﬁ:ﬁﬁﬂi&ﬂ?@ﬁ%rigbﬁhéﬂd@goﬁﬁc% sgurfaces of

the receptacl e body 22 efine the slot 43 (see Figure Four of the
proj ect i orgfaldzh elegsicalirontaetbebiasa tif pawes csitest stzig B4 apd thedgst TR bdndhelh each

of the re?ogl%&ﬁtgggec ge%%n(a{)ﬁfﬁggpéé%pst he associ ated recess 26 as shown

in Figure roj ections re positioned on either side of the
respective ar fs8lonProfretitashp qanbe farmed 8n theatrfad) of the rdveptatle bodynzhthat abs 40.

This featyrg i el j.eved .t o uce chani cal resses.in . the sold

connect i oﬁgﬁﬁﬁe ggt g((ﬁ?%ﬁﬁ'érﬁ 65?19%95 © PRUpRPS f%‘%‘g@fmﬂﬁ? Sﬂ)‘%ﬁ/ﬁl.}rthecsg?ﬁéit strip
36 pref er ghladsoeaarwisiesach oP@d Yedd@el 26 And 4reCHB& from Bhe/assodihted FRsHRr Strip
36 al so conprises mating features and attachment features, The nmating

f eat ures é&Avrpia Figuse 6o Xheproictiognscriraibis pesifipacdon cifher sidp of the respentint
features : | e body
por 1 on 4T s b8 pa A ot fidls Wehintocdl B OO R Ao

el ongat edraiond megehanicalotressss sithewoldan coargutians 35, dileeplbindy in qetail bebow.44; cont act
bl ade 45, and chnent tabs 46 are preferably formed unitarily. The-
contact bl ade ﬁ@%@xt %%0“&6\2?1%7?S%ﬁ’ggrﬂr‘%jﬁréglgﬁaé‘pﬁﬁstgr%ﬂyH ,loﬁﬁé¥§eﬁe

at t achmentiguad®. 4Be p6wkiasith SOUBE Ebndptived MetidpoEdtuie bld Aackerd: FEMFed. Mihe
perspective of Figure 7). [00601 The power contact strip 36 is nounted on

the plug BWHYs fetuss can e, fpigrample, a gentect plade 43 apd teypitaghimenb Safprgssan bon 44 i s

nmount ed i : ' 6) so
that the ?;05%%{ %%@Ebaﬁ@glfeaﬁ 5 e;c<t '.1(2%& sﬁﬁgﬁéﬁﬁ%}éﬁgﬁ?ﬁ@gﬁ u%&glg%f/blggéi&?f romthe
per spect i va&hdiavéa substastiallyafie af] clodgatdd canfigueitivnrss shovn d'igne @ndbe boyo a

respective .one,of the recesse f a through hal e. (not..shown)
orpod i BB 4 Kot IRTRS SRCutthithy Y48 BB SOl Skl TREOIT) 50
IS fusedhbmﬁﬁbhdeﬂs thtendstdoavaivaRifton &bﬁaoéﬁ;laorﬁb@44,§ﬁ?&&raﬂba¢ hnlmlt 2Bbakel p to
retain the power contac trip 36 jn the slot 49 before the plug 18 is
mount ed oﬁ’“’?%“H’(%g frgm @%PWHSFPH%PGB%WH“%W@%? Yhned with a

correspondi ng Roeh)l TR owR oA @8 360 FloddtePdh ‘&19?»111%%8?@8 Bffe bfag 130D 1S
re-flowed to establish a solder connection 57 between 1the corresponding
at t achnenMarapartienlartid therthodg pedion 44 a3 mewnieiin istoh 4 fumed in thyplughedy

connect | ops, 57, 218 90 &) ik AHATYRkL S8kl Ukl forkhne PGS AE"

connect i oﬁsge
(from the perspective of Figures 4 and 5). Each attachment tab 46 extends into a respective

one of the recesses 26 by way of a through hole (not shown) formed in the receptacle body

22. A respective one of the solder balls 20b is fused to each of the attachment tabs 46. The
solder balls 20b help to retain the power contact strip 36 in the slot 49 before the plug 18 is

mounted on the PCB 14.

[0061] Each solder ball 20b is aligned with a corresponding electrical-connection
pad 21 on the second PCB 16, and is re-flowed to establish a solder connection 57 between
the corresponding attachment tab 46 and the electrical-connection pad 21. (The solder
connections 57 are depicted diagrammatically in Figure 1). The solder connections 57
establish electrical contact between the power contact strip 36 and the second PCB 14, and
help to retain the plug 18 on the second PCB 14.

[0062] Projections 51 can be formed on the surfaces of the plug body 28 that define
the slot 49 (see Figure 6). Four of the projections 51 (two on each side of the slot 49) are

associated with each of the recesses 30, and are offset from the associated recess 30 as shown
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second PCB 14, and help to retain the plug 18 on the second PCB 14. &ﬁg?ﬁq
Projections 51 can be fornmed on the surfaces of the plug body 28 thal f @3
the slot 49 (see Figure 6). Four of the projections 51 (two on each side of
the slot 49W085013830ci ated with each of the recesses 3pcT/asmoansscof f set
fromthe associated recess 30 as showmn 10 1 7 OCT 2006 WD 2005/011063

PCT/ US2004/ 023469 in Figure 6. The projections 51 are thus positioned on

ei t her si dBFigureheThegupigetiqny a1 aredhus nosttiongdonsifgr siderafithareappctiveareasdinoi n t he
attachnent ; 118t ' i s i.cal . stresses
in the soltg%a]rg&?:’ éﬁggﬁaﬁg agl?,ﬂjglga%%g%gﬁllﬂr;[%%iéhHggtfgﬁﬁ&%gsé?%wﬁgé%@fe The power
cont act stmdcharen] stgsdesiin theaolderednaectioheShas explpinelis d8@il below. as a recept acl e

t hat receives o] bl 45. t he. power. cont act ri,g 36. More
specifically, t@ﬁtgfr gﬁégﬁvgt%rlcgg% Sﬁ'#?%f’%‘gmfé%&}ﬂ@r%m%aé?%’a 32’0“ ft the

mat i ng t aliscepclefthat hezeiveydie comtndt dide 45 bf thp pSversishratiastip 36.1 Mor) spedifivdllyh t he
contact bl ade 45 ?f he ;i)ovver contact strip 36 as the_ receptacle 16 and the
plug 18 a SRR AR 56 & eéﬁoﬂwEW%nﬁgtqbaég oB8iepgiar ptache
contact bl 51 i I rtions 39c
of the iy Topaagy aﬁ%%‘gﬁ?mfﬁéﬁté%??%?#& R o e
t he tab paraepiepls 1690d theplugigramatado Relativéimpwament bEithe wating tabsridhtovatd t he

s |ent 1 GUpEIR 4 s U Pl BT o TR S AR BB 48 ol 1

subst ant i adds\B9r ever sed, as noted above. This feature causes adjacent mating

tabs 39 to co osi ng. si des_of the ntact. bl ade 45. reover, the
adj acent mat i ng‘gq%gi)s%_ggc?}’é‘f"l%ww}‘ilie_g?fﬁ%ﬁt_aﬁg? %?F‘%fi Rgf) é’Pft@nﬁig/g“eé‘Ei ons, each
subst anti %bﬁjﬁn&ﬁhmﬁﬂ%swmfvehmvbﬂentwmqﬁdtaﬁ t4bls 39 kA8 oM 45DEt ween
the receptacle 16 and the pl ugi. 18. [0065] The resilience of the first and
second be&Asgdramnaing @539 tgoesilisnty deflech elhebientpidonsiod adja@ntmatieg taby 32 he
contact bl ade . ' ' tact bl ade
45 as the'r ecgégglcaﬂggi‘%?sg;&%%tn h%ﬁs#’ﬁ% ?gfsg%%&%rrﬁ egs. éﬁ%c\éhﬁﬁ%s&}rl\%%?ﬁg W pi ng
ef fect of cbitect opposinygsidealos tie@ontact bdade 46 c dMdrdveer Hecidjaced mating tebe BP dafldeet ween

t he power .contact .strips, 34, 36. 06 The matin ahs .38.and the

bt ¢ athirend PBGRRIT PP BHE st o Sore Ty Jepalel e teriBHmAle: agger ed.
as di scussegivhipRmehtbebwédahdieBeptacldB] dd\Rdplh@18ubst antial Iy reduce

mechani cal stresses in the attachnent tabs 40 (and .in the sol der connections

0
55 attached t H¥I68 offhe yasitiengsent thecisiand jecond beamprorfipasnidadito kizses B X ¢ he
mat i ng ta:ﬁgﬁfé%zg@#’a}%géﬁﬂ% %e act gﬁﬂ@@ﬁqﬁﬁ‘fzau%s thé‘gﬂsa 'ﬁﬁfgﬁoﬂ%é@t@%ﬁ@th@@gnﬁae

contact b nduces stress [
blade 45 as the receptacle 16 and the plug 18 are mated. The bias and the wiping effect of the

mating tabs 39 can enhance the electrical connection between the power contact strips 34, 36.

[0066] The mating tabs 38 and the attachment tabs 40 on the power contact strip 34
are preferably staggered, as discussed above. This feature is believed to substantially reduce
mechanical stresses in the attachment tabs 40 (and in the solder connections 55 attached
thereto). More particularly, the resilient deflection of the mating tabs 39 caused by the
engagement of the mating tabs 39 and the contact blade 45 is believed to induces stresses in
the body portion 38 directly below the mating tabs 39 (from the perspective of Figure 7). In
other words, the areas on the body portion 38 located directly below the mating tabs 39 are
high-stress areas. Staggering the mating tabs 39 and the attachment tabs 40 locates the
attachment tabs 40 away from these high-stress areas.

[0067] Alleviating mechanical stresses in the attachment tabs 40 can reduce the
mechanical stresses in the solder connections 55, and can thus increase the reliability and the

useful life of the solder connections 55.
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the body portion 38 directly below the mating tabs 39 (fromthe perspective
of Figure 7). In other words, the areas on the body portion 38 |ocated
directly below the mating tabs 39 are high-stress areas. Staggering7Q6¢ 200
mating tabs 39 and the attachnment tabs 40 |ocates the attachnent tabs 40
away from t\V@%{%S/GLQ&'St ress areas. [0067] Alleviating nechanical stresses in
the attachment tabs 40 can reduce the nechanical stres8ETUBHEE,) der
connections 55, and can thus increase the reliability and the wuseful life
of the sol der jgo¥¥1ethe YRS ections 43l fokB 64 dr c e ] 0041023469
[ 0068] The pro[jsexf:s?i_onsggg forrred.on%e@%cgﬁgécﬁﬁ%ggg%og%%o bel i eved
to reducEdupestessesinithe soider sermgetions Shree apted Akoves The projestiens Fossteain thee

proj ecti ra . | Wh ti t 39 engage
Phe cont anry ppaige Sysiled hclferpstt bR Mebatblad e 4R el 308

pr evi ous| prejeations pdsistekplaindd previsuslicare postoned on sither sidp efthe veaspantieasreaon t he

body portio 8. t hat join the atfachnment, t 40. The restrai.nt exerted by
the proj %’ctB? g‘hdé' @%h%’aaffg fl?‘ﬁteafdéqa’bplg af%‘%ﬂ’fgﬂﬁ S@bls%eﬁ?%m?ﬁ%%ﬁebh&ﬂlﬁ t he body
portion 3fojestdes BB &Bﬁforéi‘dd&@éﬁf%ﬁfniﬁa@@ﬁviﬁﬁgioﬂﬂfe%ﬂﬂﬁ&ﬁoﬁ 98 pRRih&As el ent
deflection of the mating tabs 39. In other ., words e ections 53 permt

L '
the mati rijtachanant tahs 46 in weponseterthg regiient deflectipn phihe mafing t %gb-aln dbdst ant i al

noment ( apsldt e B a@gh@rggip@ﬁxg@g ;?éﬁhg%'bs §6 f&%ﬁﬁé&g@ﬁﬂ&&%ﬂ@%ﬁ?ﬁ@%ﬂg‘% [ 0068]

attachnment tabs 40, or on"t r-connections attac

The pr o] ewbsitaniil Hmomentr (aadithe actompapyingmbciuyicalFtrasses)walthenaighbodng educe or
elimnate chani cal,.stresses.jn the sol . C ctions 57, in a manner
substanti %ﬁ%@it kﬁ%ls é? ort°8%t[‘%sg}deﬂ%%F?%&%gg%wgeW?rﬁ %es pect to the

proj ections 53006%pr Chp@rdjectiohes1 formédien e pjugGbipPS areDElidved td Ridicdidre body

portion 44 of the power contact strip 36 fromtw sting substantially in
response HnipAemeriaiahlivesesn Pn&oldg sPaRrits aden aomamgr yREaraly Sgnildbl es 39,
and can tfefeB¥scrifld a%\sv@&/ﬁh&&geMagfo%hoﬁstsrs.eM&% pmilﬁlaﬂﬁ%éi?ﬁ}e@%ﬁ@ se
occur in the solder connectiohs 57 as a result of “such tW sting. [0070] The
pl ug body5128strsin thbody paytidi844 efthepewea contag striprid fome twisting dwbstantiallys0a, 50b
formed therean ee Figure nd.5 h s nd S rriers, 50a, 50b
are posi T8 rr1l§eeot {, ?lljebesnlg%l%tﬂlieél ?f;lthg‘é(gj\}\aep}eglag%gs %gmtgér mg{glrﬁ t&@f% %}g ra}q%c%ﬁgﬁ%}?t he

adj acent dglegiarlthcnbihaaical stdes thaewdild sthemrisk ®endnthdxatdet esrmeddas 5500 ar e
preferably forrreg unitarily wwth the remai nder of the plug body 28. [0071]
The reced’?%l%qq;% SBEof the receptacle 16 can have a fi rsft” and a second
recess 52a, 5%@0'{30?”1%@p1@3f0@5/@8 0888 pltigd81c8s haed ¥ekstIhd a Ebédnkiibhster 03 second

recesses 52a, 52 _ )
50b formed thereon (see Figures 4 and 5). The first and second barriers 50a, 50b are

positioned substantially between the power contact strip 36 and the adjacent signal contacts
32. The first and second barriers 50a, 50b are preferably formed unitarily with the remainder
of the plug body 28.

[0071] The receptacle body 22 of the receptacle 16 can have a first and a second
recess 52a, 52b formed therein (see Figures 2 and 3). The first and second recesses 52a, 52b
are positioned substantially between the power contact strip 34 and the adjacent signal
contacts 24.

[0072] The shape of the first recess 52a is substantially similar to that of the first
barrier 50a, and the shape of the second recess 52b is substantially similar to that of the
second barrier 50b. The first and second recesses 52a, 52b receive the respective first and
second barriers 50a, 50b when the receptacle 16 and the plug 18 are mated.

[0073] The barriers 50a, 50b are believed to electrically isolate (or further isolate)
the signal contacts 24, 32 from the power contact strips 34, 36. Hence, the barriers 50a, 50b
can potentially reduce signal degradation in the signal contacts 24, 32 due to the
comparatively high voltage in the power contact strips 34, 36. (This feature is particularly
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are positioned substantially between the power contact strip 34 and the

adj acent signal contacts 24. [0072] The shape of the first recess ﬁg@cq?mﬁ
substantially simlar to that of the first barrier 50a, and the shape o

t he second‘ﬁggﬁgﬁjéép Is substantially simlar to that of the second
barrier Sob ~fThe titst and second recesses 52a, 52b r ec BCVASIRE0BEIpect i ve
first and second barriers 50a, 50b when the receptacle 16 and the plug 18

are mate ' . ' t.rical |y isolate
Cor fart iy il SMPmaphé nhdcittn aitaind i Gl R RpEleRER Bt
strips 34oniet stifs3ée36 ishelatiely highse.S0H), volifbr greater.)pot enti al 'y reduce si gnal
volt age | nt naW A BaR LE Aol Hed 1 sipebiag® bod P20 BafobrmedIa hitc l ar | y

12 170CT240®pedVat HeDakiletdSif, FUb] addihe 2ddse3A00 asiu B FaaRa M the PN vHRY be
mandatory, in applications in which the voltage level in the power tcontact

strips 342,8056“1@“%@@{41@@3@%@9&@@&- 50 volts or greater.) [00741 It

shoul d be not apotBeis HaRS: n be

equi pped vvith?t 7Tesi]ba?ri erss 53%:[ 50 }lggﬁléct g%re%%fcf{eg?%gg?};é%g&g%&ﬁ&be f or med
i n the ploogtatictips 3233 G@fs disenspadalpotsd This fehtieeraan piovélesubsiaitimbatvantag3G75] Power
Is transferred through the connector stem 10 by wa f the power contact
stripe sdoeigliogdniftloh MeaRGI Jorhlcd] Elintiter Rtk Bon crdmaliolRime i o
advant ages tehowettaiticd strib934; 36\ Eblienstiab siBzatiliyiacreyRehevdaps afddunennect or
systens. For, exanple, the use of the power contact strips 34, 36 is

bel i eved @BYi8aBR2aHET of hy comErteBTsterld 1pHlstigndo sony crtitnebmezzapiaetyeng

capaci ti egnfiorok BRst<HN YA SR powés I8 indfBrrbd cﬁl&;ﬂhmﬂdﬁa@c&ﬁ&f?nt i onal

nmezzani ne-type ‘connector s%/sterr_s I n which power Is transterred through

i ndi vi dual cof@0761 s Mdrenyes trapsfersiog pewenthrongt ererdr mepre powser cohtactusfyipsone or nor e

power contack . sStrips ... .spac fromthe. signal .qgont act . I N the
connecto rSp%:f g ¢ %ar# %‘%ﬂ ﬂclzeasﬁ&sal ggﬁ‘%ﬁ% %Salfllt ye % %c(t:oer Sg{lﬁ% lgb(iag A ?t?sgdrnhg@ reg Fc@fn al

degr adat itpataitiabfdr Bigndlldegraddtivhicuesed b thg Relutileliolgel voltagedia thop@ier- conduct i ng
pat hs. (The,si.gnal_ coptacts 24, 32 of t connector s em 10, as di scussed
above, ca?ﬁn%tmg.lﬁt%r(ﬁ‘gﬁgﬁatléﬂmﬁ?t% =13ﬁ8?§’8\f@‘i‘ne§'i9ﬁf3é§ﬁaﬂ‘¥i‘iraﬁ giscusged 36 t hrough
the use Qhofd)Ban RAFh&iS1REPFoRUR® JorleP Bl bkipd 34,188 thBugNEe s 19Kk t hat even
t hough nunerous characteristics and advantages of the present invention
have beerbagists 0oy $00.)Ji n t he foregoi ng description, the disclosure is
illustrative ang. s\ ' Ll DLk principl es of
the inventio 647)31 t ﬁglsﬁgﬁgg@%{ent t?%é?%&ﬁ%%ﬂg@%geﬁdgs B}r{%g%é%g%%%gl meani ng -of
t he ter madvantages 6fthé present invention have been set forth in the foregoing description, the

disclosure is illustrative only and changes may be made in detail within the principles of the
invention to the full extent indicated by the broad general meaning of the terms in which the
appended claims are expressed. For example, specific details of the receptacle 16 and the
plug 18, such as the number, arrangement, and configuration of the signal contacts 24, 32,
have been presented for exemplary purposes only. The principles of the invention can be
applied to virtually any type of mezzanine-type electrical connector.

[0078] An alternative embodiment of the connector system 10 is depicted in Figures
10 to 13. The alternative embodiment comprises a receptacle 116 that includes three power
contact strips 134, and a plug 118 that includes three of power contact strips 136.

[0079] A body 128 of the plug 118 can have three barriers 150 formed thereon
between each of the power contact strips 134, and between the power contact strips 134 and a
plurality of signal contacts 132 mounted on the body 128. A body 122 of the receptacle 116
can have four recesses 152 formed therein for receiving the barriers 150 when the receptacle

116 and the plug 118 are mated.
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appended cl ai ns are expressed. For exanple, specific details of the
receptacle 16 and the plug 18, such as the nunber, arrangenent, an 0CT 2006
configuration of the signal contacts 24, 32, have been presented f 7

exenpl ary purposes only. The principles of the invention can be applied to
virtual |y a9 200(81%F nezzani ne-type el ectrical connect ACTA[SRD7BB4¢AN

al ternative enbodi nent of the connector system 10 is depicted in Figures 10

.- to 13. The alternative enbodi nent conprises a receptacle 116 that includes

three power JB0RY ¢ Another glternaiive embadiment qfghejconmediersystera| LQdedenidiediad of power
cont act SFiE!uE§141§:61-8. [19Q 4RdmAriRAbodRRnOEort e Mbeptdcd SRMANGuddhee
barriers 150 fornmed thereon between each of the power contact strips 134,
and bet weRaver pentasd disip 236ravd @plug 2183bat ipjudgm g pewersioniael sty 23t si gnal cont act s

132 mounted o 1éﬁﬁ n ve four
recesses 152 gg@ﬁgdagﬁé% n8#§¥8§%%§%§%ﬁ§&?%§%6§§$?@%?g%ﬁﬁ%%ﬁéﬁggﬁgga

r ecept acletwdeh@heapmver kentpdt ulyip2B8 aad e phuedlitylof dghall contdts232@fthe pi 21305/ 011063
PCTI US20Q4/ 023469, [Q080] Anot her alter jve odi t af t connect or
yat em 10T ecraRFIaralA PP g vientasl Sp 143k SndbadercbA e U e P BRF e

CoNpr i sesh@psR&ephas! saip?df dnatphirfify BH8Sna colEI2 4T MACtepidcld N 623%e and a
plug 218 that includes a power contact strip 236. [0081 he plug 218

conpri seshaariqreed 262 s cpddriprmediron g guisablpdielperic patyrigh end areheevepE&r ween t he
power co : ¢ d | i I he pl ug
D18 Thol@icafly ePcOR SRS RoRle) i@ lehlf ot PR3 S0HEGE Dot oolael 7ol 202
posi ti onedrifse3dezd6. t he power contact strip 234 and a plurality of signa

contacts 224 e.receptacl e 6. e .barriers, 260 6 re each forned
oot S Ut apithosans g BEPh ShufaefsHes 25 et Buoit F pG BB 2R RR D |

i sol ate (gMirafity'dfOREs I64TbicR)thérbia. Thslals 260 alcdklicred Idtenhdndek the eigdipAARnREVET
contact strips 234, 236. [00821 The power contact strips 234 each conprise

a body pdieet Bem fwbody Ppitigna38,angd thas ifacjlitafe caelgof fwpopist prdact fEPERh. The

slots 26 r i : 1551 i . : body
portion 2 }ﬁggga?ﬁﬁggpggg |tg?g&%%%?ﬁﬁgég?&?ﬁ%Q%%@éFIc n%gﬁﬁggFgﬁi 234. The
power coréadomstdrthgrein2 Ie elatst266 ergheliseddo bdycetbe dissipatasf heatifiomn thepl ural ity

of slots 66 for t herein...The slots. .266 are beli.ev to enhance the

di ssi pat i % yw”wg??%%@ﬁﬂsﬁ%cﬂl%tg&9%&?#}%;)%&9@2%Stp st T ente ool ng
of the power qommb cu\lxlaédé\iep, tRéﬁ:inc[iﬁ]ébﬁﬁihd\ibV@Lﬁvﬂan Beepphed toc Iﬂé&ﬁrlﬁﬂé—tytplae

I nventil on _can e appli1 e (0] Zzzanl ne-ty e u an recepta e not
shown) t HEe S aeselacl Rt %a‘o@t HLPRY Ry a?wwgeg BF PSGFC RIGNEE PORBnt act
strips sughrasslifiGubPiehe fORERBhtas kRS 435, 1,860 d m&zanib@type PREZARI Ne- type

pl ug and _ ]
receptacle that do not include any signal contacts.
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receptacle that do not include any signal contacts. 14 1 7 O CT 2006 What
is claimed is: 1. A mezzanine-type electrical connector, conprising (@] 2006
first connector half for mounting on a first circuit substrate the first
connector half conprising a first connector body, a first plurality of
signal contacts nmounted in the first connector body for conducting
electrical signals, and a first electrically-conductive nenber nounted in a
slot formed in the first connector body for conducting electrical power, the
first electrically-conductive nmenber conprising a body portion, attachnent
features éYhatkelhigssdisy and nechanically coupled to the body portion for
electrically and nechanically coupling the first electrically-conductive
menber to a plurality of locations on the first circuit substrate, and
mati ng feat ur ésA BleEeRipg-tyas ¢lsciripalropresion spmptising: coupl ed to the body portion;
and a second CORRChMeclihdr fof hnolRi Ptoh 05 R ifbu? GEHORA., Gid fidi éonﬁéepﬁ Wt e and
mating with the first connector direction substanti all

per pendi c §Paprising & fifshjcepneeion P%@dead?mtt H’ieralstédzf rdiznals eangacts apeunted Ha th@(ﬁtﬁﬁd
connect or hakdoCRMR b bhindting %fee@l@alcs%al@cw l@ie@xélebawmo@dua%rmeﬁbei or med

froma dielectric material, second pl urallty of signal contacts nmounted in
the secondroEBrthEct gt fopesdyin fﬂe?r firstoreanestor hedveloreandncting elﬁtgwé pewerathe figst second

el ectri caleieymsﬂ?%&fdhuwe ER{bEEfon{PRMAS @@od}npcﬁtlons Lt&t:hrﬁé?l[ PBArds RletREa1526ON
connector body for conducting electrical power, the second electrlcally-

conduct i v&eRERsElY ©YpiEd fosthadody Pyt ﬁ’bre{eF‘BPP“Yaanl mbﬁm f esapkingete first

el ect ri caleleyirigig-coRBARR nfedibbifo a ?l@k&ﬂly@ﬂ 1dcRtioh$16n ﬂﬁ@ﬁﬁét BRbit sudhrapf aﬁdh@auﬁgc ond
eIectrlcalléFconductlve menber el ectrjcall nechanlcally coupl i ng

t he secondeeBreselertricallypyd mephepicly gupled fryhs bady pertipn; G’Pdal ity of |ocations on

the second cir auwonéwaﬁéctoamﬁf for buiiflel ARG el Uiré&st sBbsaielah€ abiing Willtthe
mechani cal | y coupl ed to t body portion of the second

el ect ri calffy cowgderiaifya 2 ﬁ%’P Su*rsr?eﬂ%larnerpé? qHAT iy 2 ISR SWEReR 6F e SFeopte

second el e@strité, alkd s¥con@ BEhiedidr\helf BERRMg aB&ohd @nER%e BllyDbuhi@h betraer@aﬁnnsa gnal
contacts, mherfln t he t|n fea%g e& of the second el ctrleﬁ -conducti ve
menber endBHe THETEPHFTL PSgORT Bluraly of signal popacts myvated i e FEeOnd ORERTF i ve
menber, eao6dy fof co]'glhl&tliﬁg él&&lcﬁlgsighalh,lahi& a wccofiii:c dﬁ&ﬁical@ﬁj@h@.ﬁﬁ& Mgt mydntdd uaab
respectlve ope o e secon ralit si gnal .contacts t arrier
 beonns ariepBEadlin fee-REoRtty B PrRbuk Ty SoRHGE FEr ARG havi ng
.- a share su&sihatv& @bt csmpmdmgraﬁoaypcheors lillﬁﬁﬁn@ﬁ feafirfee ellaaﬁcaﬂlgzan&ﬁemhadauy he first
and second rallt n cont s .are s sta ectrica

o1t oq FrdiadR e Youlipodind O the SHAHE HsRrBl SO Mot e ShERBAY E0ion 1 he
first and nﬁaelmmily mpin@ahmec&ﬂleleemcmyesome\d m&:beﬂ' h)ea pihﬁhttyrdfd:@hnm onect or of
claim1, the atta fe es 0

ol oty i ealfetegind dref ShARR IR nalb S Rluical abd fthenieaty ounled 1 ket
t abs, the bndgt portipnfoé the weocesd electrically-conductive member, the bamer being located between the

second electrically-conductive member and the second plurality of signal contacts, wherein the
mating features of the second electrically-conductive member engage the mating features ef the
first electrically-conductive member, each of the first plurality of signal contacts mates with a
respective one of the second plurality of signal contacts, and the barrier becomes disposed in a
recess formed in the first connector body and having a share substantially similar to the shape of
the barrier so that the first and second plurality of signal contacts are substantially electrically
isolated from the first and second electrically-conductive members when the first and second 7

connector halves are mated.
2. The electrical connector of claim 1, wherein the attachment features of the first

electrically-conductive member comprise a first plurality of attachment tabs, the mating features

of the first electrically-conductive member comprise a plurality of mating tabs, the attachment
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of the first electrically-conductive nmenber conprise a plurality of mating
tabs, the attachment 15 1 7 OCT 2006 features of the second 9 0CT 2006
el ectrically-conductive nenber conprise a second plurality of attachan!
tabs, and the mating features of the second el ectrically-conductive nenber
conprise a contact blade. 3. The electrical connector of claim2, wherein
the first plurality of attachnment tabs and the plurality of mating tabs are
mechani cal ly coupled to the body portion of the first electrically-
conductive nmenber in a staggered arrangenent so that each of the first
plurali ty fepfturest af dhetsaeond elettadadly-cendudtive etemberenmpidseha sefond hisratitynf aftichpersf mat i ng
t abs. I L.cal i £ he first
connector ﬂ% o q%%{hhtﬁ%ef?aﬁ‘%%g é)EecﬁQI e(hlﬁglscm D uraf {ﬂgm?efr %%%r?sggtci%%ﬁctst fornmed
t her eon, tbllvéeprOJ ections being positioned so t hat each of the proj ections
contacts the body portion of the first electrically-conductive nenber at a
| ocati on between | ocations on the body portion of the first

el ectri cal | y- c@ndhecddcirisalmontsetor ofiirime, whereib dabyfirgaluraligy olftta¢hment tiabssatnd

el ectri cal :

ol ur a1y Sy GEGUE RN I ARl DuRed BARPEML PEHONT R abMecnldlB & e
el ect ri calcordyptivganembenin acitaggerearraniacment sp tatteaehnd! theifitseplunlitytdiettathinemig t abs
is one |&gs;{d?R8 n egél,pdfﬂ{é Is1A &fmattlggta{, rst plurality of attachment tabs.
6. The el ectrical connector claim?2 erein: the first connector half
further conprises a first pl urallty of fusible elenments each being fixed to
a respective OQeTﬁéfelécHﬁalfdoﬁ&Etop&lea%hBt Mhé?éln Qrsﬁr?agg'gptﬁé ﬁltsfiébﬁnéc% b&dyedr i cally
and nechanically coup gl irst urality of attachment tabs to the

pl ural ity defines 8@&@ bw R&lﬁ tthef Ifrwﬁﬁton%f OFrRagi ﬂtiereogutbg projeetéons heipg posiienedee ond

connect or fgkfch ok B{%ﬁecﬁ&m%ﬂt&?ssth@b&lﬁ G6rRieh Bt ﬂHé ﬁ}st élé’ct&fall}t éb%umlee gLepgnts each
being fixed to a respective one of € secon ehgr ur al |t1¥ 121attachment t abs
Ytanes

for el ectrd ééﬂcmgpndwavee@r@eﬁw e b yodoRAstian Ry thenidrsiseecsicd fiye pemgper

at t achmentyteaige o8y F&}ﬁo@&ﬂﬂﬁeadrsttewcmal1ly%@éubmsne%elt AARins 2EPAAVE bl ¥ ink
substrate._ 7. The electrical connector of claim2, wherein adjacent ones of

the pl ur alfirtplugital eftachment b andagesgectivgonsof thg mefiRgdabsof t he contact bl ade
when the first and second connector halves are nmated. 16 1 7 OCT 2086 8. A

connector systemfor electrically coupling a first and a second circuit
substrate, com§ flg eﬁiftncal connector oP/ claim 2, wherein a total number of the mating tabs is one

less than a total number of the first plurality of attachment tabs.

6. The electrical‘ connector of claim 2, wherein:

the first connector half further comprises a first plurality of fusible elements each being
fixed to a respective one of the first plurality of attachment tabs for electrically and mechanically
coupling the first plurality of attachment tabs to the plurality of locations on the first circuit

~ substrate; and - ‘ _

the second connector half further comprises a second plurality of fusible elements each
being fixed to a respective one of the second plurality of attachment tabs for electrically and
mechanically coupling the second plurality of attachment tabs to the plurality of locations on the

second circuit substrate.

7. The electrical connector of claim 2, wherein adjacent ones of the plurality of mating
tabs engage opposing sides of the contact blade when the first and second connector halves are

mated.
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a receptacle for mounting on the first circuit substrate, the receptacle
conprising a receptacle body, a first power contact strip nmounted jngEhes
receptacle body for electrically contacting a first plurality of electrical
contact points on the first circuit substrate and conducting electrical
power, and a first plurality of signal contacts nmounted in the receptacle
body for electrically contacting a second plurality of electrical. contact
points on the first circuit substrate and conducting electrical signals;
and a plug for nmounting on the second circuit substrate and mating with the
receptacle in & Addonesstor systegu fos teleatrically| opupling pefirsi and| aasecony crcpipfubstratedr f ace of
the secong,g ate the plug conprising a plug body, a second power
contact strip nmounted in the plug body for electrically contacting a first
plurality of eReetepirelaiforcmaumiog opdhnfist sicuithubstoty traptgiet cogpiising at e and
conduct i ngec%é;:@&é 'Bbcg’ala fﬂ'@c\’\ﬁfwer %&Qac@ s§1‘apcr95{ﬁixte@| it rtﬂé 'réc}!pt&:ie ﬁddgnﬂ e@&fléaﬂgl : ty of

mounted in t { electrical Iy contacting a sécond
el ectri caICO@@ﬂﬁﬂaéﬁerPiPﬁﬁ ity Oéﬁe%uh@l eqnpagineings qncthe first cingis subgitate @ﬁdOI@mimlct i ng

el ectri calgegirgd) ado@er whe 'éeﬁrgl ﬁhﬂ@lltgf loff S.Jgnﬂ Oéeﬁ{actg ARLAES irS e cheSQaE %S(tl}s fdhe
second power contact strip and each of the first plurality of signal

contacts cHfrigilysopagtiag psecond/pluralityof glectrippd capsachprinty pry thy first girgwt subsgptal

contacts Whekbnhiteing 6aRLAGISIsad the plug are mated; and one of the
receptacle and plug bodi es” conprises a barrier formed froma dielectric

material and RSt @dmﬁ@f%ewbs fiecond cifcHi sphstrate %@at@édﬂmhepmrac@m@ act

strips anc;ieden Shbsddgalfyl f)e?ﬁenai@ﬂals RF QNajord butadd iof ¥heDkecshdd @@dstraﬁ@ @ﬁ@? and
the other of the recegtac e and plug bodies has a recess forned hérein for

recei vi ng “PREHE Y Flag SodicP aRAdmgVEr OREpSITIABANEA LR teiPredety foaflcttEcdly shape of

the barri %nta@lﬁ tahBdst bhuify 66 tle@ndhl LB PoRksUbR et Yecfd SicaRabbaMBtagts are
substanti al | ectrlcally |solated from the first and second contact power

strips V\hé’ﬁn‘i{‘ﬁ%‘gre@&@ﬁ% POVE e terrRd piufitnefesighal coptacty moyed g fhe Rlpg body ¢l aj m 8,
wher ei n:  tiheelédrically amvueﬁngca dcacd p1aﬁanﬂyp>f@£eefﬁw $Oftad poREYonP@E kécomd ciscufpl ural ity
of mating tabs ad ﬁ ei e %o ortiaon, d a first glurall%¥ g%
at t achmentUHHe 28l f‘Eﬂ bt § Kt algo\vleqr% thegfrst pawsE £614e PP ceMtalEi ng the
first pl ursadohd Yoverk cﬁﬂtz&ﬁitﬁp i eaClOGH tRE firs Psdiwtlit$ of agdl tdheacs @64tk eseétiveont act

a contact, bl ade. ad t he portion

stri conpri s ortion, ni n bo

o b Sa i i et Sl RS s@ el R s oA ATt e b s B SREPE o ¢ e
when L he ofel&em@g!cle_amdldghﬁdnt ldgnﬁﬂs& e fo]?rﬁdihﬁorﬁelcdlﬂdctﬁd wartialt and of
attachnent, t a Ol NI Ortl t he seco cont,act

o e M o Bl B Rakrind o e B st OrteBar b 1 O e BB B FR04,

cont act pqﬂumilsy oﬂs?gnil confakid, arDE othkdof thé e\ecqy@teemi (pfug(bbdibsnhag,a wdaﬁrfenrrmdt he

first pIu i.t attachnent t bs an the rali.t) bs .are
mechani cal' m%%ﬁrcm %wgﬁnwbmg aw%%%sa 1?8?ﬁ%ﬁ¥??§?goagﬁ?e§%% @ strlp in
a . so that the ﬁrst and second plurahty of signal contacts are substantially electncally 1s01ated from

the first and second contact power strips when the receptacle and the plug are mated.

9. The system of claim 8, wherein:

the first power contact strip comprises a body portion, a plurality of mating tabs adjoining
the body portion, and a first plurality of attachment tabs adjoining the body portion for
electrically contacting the first plurality of electrical contact points; and

the second power contact strip comprises a body portion, a contact blade adjoining the
body portion of the second power contact strip for engaging the plurality of mating tabs when the
receptacle and the plug are mated, and a second plurality of attachment tabs adjoining the body
portion of the second power contact strip for electrically contacting the second plurality of

electrical contact points.
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staggered arrangenent so that each of the first plurality of attachnent tabs
is offset fromeach of the plurality of mating tabs. 11. A connectpy ogyiigm
for electrically coupling a first and a second circuit substrate,

conprising: a receptacle for nounting on the first circuit substrate and
conprising a receptacle body, a first plurality of signal contacts nounted
in the receptacle body for conducting electrical signals, and a first power
contact strip nounted in a slot formed in the receptacle body for

conducting electrical power, the first power contact strip conprising a body
portion, a pl ud@lTheyystsin ofgtaim &hwierdin tha st pldjabiyrif aitpchient bbslgndplor plurality f or
being ele

el ectri calcbﬂé%nnet%:%élaﬁﬂedﬁgﬁ gk&%%h%{? ﬁlg'ltﬂ%l r{:tijoﬁtOfEh%gg%&g%% Contac& Smlpd? al | ty of
mating tals®eged a@‘ﬂmﬁemglltﬁhélab@dyofﬁb? fuisoplyralith df attaplineyt faby is nﬁwtlfrpmgacdlrpf t he
second Ci eUjifralfy! pﬁﬁa[tﬁ%gbgnd mating with the receptacle in a direction
substantial l'y perpendicular to a major surface of the second substrate the
plug conprising a plug body, a second plurality of signal contacts nounted
in the plug bogy A%nne&&r@a&h'f&gd@cluﬁg%y bdulingSd ER ama ?eggnd Coir A AdrROWer
contact strip mounted in a slot formed in the for conducti ng

el ectri caICOTBP}Wé}g t he second power contact stri p corrprl sing a body portion,
a plurality of aaécgﬁmﬁaoﬁlﬁﬁg o@-glle G hlﬁgltfsaﬁtrQQQaa &%ﬁglf@a feteptabfe b§&’>¢0nd
power contact strip for being electrically and nmechanically coupl ed

respect i vé Epteplptlity0f- %@ﬁn%ﬁ%ﬁnw@é igyihe fepRptaslechodyl fer pandycting @lﬁstrliﬁ?ét e, and
a contact shhadan@dl AkNiREr tiRacP ey RRARkd AN a Qo ?&ﬁe@%%q'e&ﬁﬁﬁﬁé bodsP ik act
strip, wherein the mating tabs engage the contact bl ade, each of the first
pl ural i ty cetdugtingsiepirical gowescthefgigromacaostag sirpspEpsnges bodepastion, haluskiymhd
plurality a@fchimbdNs 28RRRCHS bdMISHdriidd SoPbditeh a&qqc51hseandrﬁ&ﬁm1@gi, Soupled tgBt ed;

and one of the receptacle hody and the plug %aﬁ rises a barrier forrred
froma di EFBEAYS Ele“r‘i%‘ia}s?qn&‘f"tl%l‘hﬂad? &8 élfee@FS‘b‘é‘fCWééWS @ 28¢ Puppity; ofymating sabs second

power contadeiningeboRpparitsh; #ae of the first and second plurality of signal
contacts, and the other of the receptac]e  body and the plug body has a
recess formed ?Iii’ﬁ‘rgeff’rnm%%’r?&n%%&’ﬁdecéln HeeHie subsade andh nafing ik thy fegaptepls iya share
of the bardirkction fsObstan@4lgl parpradicile Rak rhgsr vwheee bhend ewept sdkeaamt blag pl ug
are mated. 12, . The conn ctor sg aTOf claimi1l wherel n ﬁhe attachnment tabs
of the fi  ePPT5HRet PIUg SR ot seen Pﬁi-“ of pEnahgpitacts mated in dhe plug badsclor |
coupl ed t Qoﬁdﬂalrig(bﬁhtmlaﬂ Isighgl8) 20d atséend povek cBWetrip GREAtECIn aSdldtifermied idthet agger ed
arrangeman# ? ch of the attactﬂmant tabs of the first. power . cont act
strip is &'s é’fiy 18 YR APIRED i PSP POV Contast PR copBSE p3Podi e
connect or pSI;t]Sh,enplﬁlfahtgﬂoﬁlamcﬂﬁcnt\td’meladgbllﬂm@ tisUbddg@ertioh of the se@ad povece [centbody t hat
Sre];; ggts i E)Eg'lpgtjgr?l%glggé egﬁcgg'l#’ lnléet8 amcallyp croglglgé: t;[ol rgsrf)gctltlg Eln%gcaﬁ Qoenng ?1011 p;[drs]%n

the second circuit substrate, and a contact blade adjoining the body portion of the second power

contact strip, wherein the mating tabs engage the contact blade, each of the first plurality of signal
contacts contacts a respective one of the second plurality of signal contacts when the plug and the
receptacle are mated; and one of the receptacle body and the plug body comprises a barrier
férmed from a dielectric material and located between one of the first and second power contact
strips and one of the first and second plurality of signal contacts, and the other of the receptacle
body and the plug body has a recess formed therein and having a shape substantially similar to a

share of the barrier for receiving the barrier when the receptacle and the plug are mated:

12. The connector system of claim 11, wherein the attachment tabs of the first power
contact strip and the mating tabs are mechanically coupled to the body portion of the first power
contact strip in a staggered arrangement so that each of the attachment tabs of the first power

contact strip is offset from each of the mating tabs.

18



that each of the projections contacts the body portion of the first power
contact strip at a |ocation between |ocations on the body portion of the
first power contact strip where the body portion of the first powdr7 ¢ohilEkct
strip adjoins a respective one of the attachnent tabs of the first power
contact strip and a respective one of the mating tabs. 14. The connector
system of claim 11, wherein: the receptacle further conprises a first
plurality of fusible elenments each being fixed to a respective one of the
plurality of attachment tabs of the first power contact strip for
electrically ?nd nechanicall% coupling the plurality of attachnment tabs of
the first power> cioRtCRIECISs $yi5m: S Chj*ﬁ‘@ 12, wherein 1 Spgfacs) ‘é%’i“‘r reeeptactedhode dhaf on pads

on the fi deineCink 6lBi Ras & PhisdlikyadHroj@6hstiiened ktétboh, Uhd fEctioM R gSRSitiGhed 86 ONd
plurality Ofeafallfj?sflégl e elenments each being fixed to a respective one of the

plural ity ™t B eP (S0EH T achCREUR P DS ISR PRBRTCRRERS 8P P Ipeiion
el ect ri cabétyeenabtismRoRaHY o8y pottiGrOsMhd MGt goRer @ntatBdrip Whetd thabbdahfRAbS t abs of

t he secon wer contact strjp to the res tive_ electrical -connection pads
o e oo o B BG83t feidh regpesie ong BF oA Brmey et il dpe ERPRELL |

wher ei n adprddeeditip mdasespéctivdenepl the akiidgta®f nmating tabs engage opposing sides
of the contact blade when the receptacle and the plug are nated. 16. The
connector systemof claim11l, wherein a total nunber of the nmating tabs is
one | ess thani4 Theotdmhecton g3 dklatnhel, pheeial i ty of attachnent tabs of the

first power coptact strip. 17. A nmezzani ne-type, electric connect or,

Compri S ng: o Perete Rt i S P oY RS HEGeR b oG B s

subst r at erespdativef dne o the plurdity aff atthdhinfent weismttiesfirsipomed donmtt seipnbedtaicahpdy, a
conduct i ndreregepel bl B ENAT G ERHRE ok sk oy sBRRL G Perfanper
mount ed i mespdegvefdlacsicalcomreetdhadsivache firgciradtsdbsobteragd el ectri cal power from a

plurality of | i I rst: ci it .substrate; . a nd
connect or hal f%%ﬁug(r)rfg%}hef ?%n rg% %éeg%nél(}%%]{@?? caulS]lthseflbe%e {r%aefl %nbgehn t?’r(g‘??on?:] W th
t he fir stespohiveemt of théiplhfalifyof &tadimeattabsorf tieusbohdpivwea kdnyacperipneleatnidaly to a

maj or surf of . ' ; C r f, . rising
 Second ARrRenputag sARSERe oRHAR IRk RIS RE el BT

t he seconthecesnertivd dectrizaldgpniegtionradimchd seepnd Fieaiitsilsaite.si gnal s, and a second
el ectrically-conductive nmenber nmounted in the second connector body for
conducting 19 1 7 OCT 2906 electrical power to a plurality of |ocations on
the second ci r ¢uiThe serimsttoraysiom whelpigi W, whereigadiasrtt prosvef the phiradityt of gnating
contacts L ' ' rality of

si gnal ctéér%g g{g%%&%g%?l gg{dgscgr&%%g%g%ﬂagﬁw%ﬂgwg?& Ptﬁ(gé %Jéig% n}gﬁgrpal'%%rrnﬁa)ck(lyt y of signal
contacts when the first and second connector halves are mated; and one of

the first and $ge@BdodmeRRasHah oPAseS, #RIDA 2 SEA rBmber of the mating tabs is one

less than a total number of the plurality of attachment tabs of the first power contact strip.

17. A mezzanine-type electrical connector, comprising:

a first connector half for mounting on a first circuit substrate, the first connector half
comprising a first connector body, a first plurality of signal contacts mounted in the first
connector body for conducting electrical signals, and a first electrically-conductive member
“mounted in the ﬁrstrconnector body for conducting electrical power from a plurality of locations

on the first circuit éubstrate; and | 7
a second connector half for mounting on a second circuit substrate and mating with the
first connector half in a direction substantially perpendicular to a major surface of the second
"~ substrate the second connector half comprising a second connector body a second plurality of

signal contacts mounted in the second connector body for conducting electrical signals, and a

second electrically-conductive member mounted in the second connector body for conducting
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barrier fornmed froma dielectric material and | ocated between one of the
first and second electrically-conductive nenbers and one of the fiysgrpodg
second plurality of signal contacts, and the other of the first and second
connector bodies has a recess formed therein and having a shape -
substantially simlar to a shape of the barrier for receiving the barrier
when the first and second connector halves are nated. 18. The el ectrical
connector of claim 17, wherein: the first electrically-conductive nenber
conprises a body portion, a plurality of mating tabs adjoining the body
portion, &hedtrical fpowertto plplvrality of loodtioas v thervesond tiadng sabltratenwingeit tte seaay porti on
for electrjcal ] j ' j ' first ,circuit
substr at 2 aadHed ARG Bty Bk Bddel o o0 508 LERS Pyl k) 001
portion, aowwin@otacthp ackpectivglprsi ofithegsetdnd phoaity pbsigiabeontictstvhen shecfostchnpower

contact s %&jof?d éo%%:%P gﬁgés e rhﬂeed erdf’{{n@ loj? 151),{ ﬁ%{ almgéoﬂfﬂ &(}ng?npo? b%?sr!:o%n Igse 'a rst and

second connect or ves are nated, and a second p Ity of a chnent

t abs adj oibairiag faried Froaya distecirio rmagdriat hed dnsatet detpesme pnecothadirstsand i spedhdr

el ectrical .Ccont i l ] i hrcuit
subst 1 at oY g EBRAHAE rhoifers Bhd bl deok s ah RBbYgIRD f 0P RAREC, Bl

pl ural ity tegfotler vt frstand sedord eomulector hedigs/hay aiterasy foprfiedtherpingnd kelving askape -

mechani Ca'shﬁétaﬁ@&é’lglsﬁglaf R4 Jﬂgpeb&%/ R b0 PecBlink B8 dalrled Wnél tﬁ@ gi#sl %rﬁl'esle%’olhg st

conductive ne In a stadgered arrangenent so that eac
pl ural ity comegipnhalvhyrsemated.abs is of fset from each of the plurality of mating
tabs. 20 :

18. The electrical connector of claim 17, wherein:

the first electrically-conductive member comprises a body portion, a plurality of mating
tabs adjoining the body portion, and a first plurality of attachment tabs adjoining the body portion
for electrically contacting the plurality of locations on the first circuit substrate; and

the second electrically-conductive member comprises a body portion, a contact blade
adjoining the body portion of the second power contact strip for engaging the plurality of mating
tabs when the first and second connector halves are mated, and a second plurality of attachment
tabs adjoining the body portion of the second power contact strip for electrically contacting the

plurality of locations on the second circuit substrate.

19. The electrical connector of claim 18, wherein the first plurality of attachment tabs and
the plurality of mating tabs are mechanically coupled to the body portion of the first electrically-
conductive member in a staggered arrangement so that each of the first plurality of attachment

tabs is offset from each of the plurality of mating tabs.
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