MEZZANI NE- TYPE ELECTRI CAL CONNECTORS FI ELD OF THE | NVENTI ON

[ 0001] The present invention relates to electrical connectors for
connect i ngwa Mewwsts2and a second el ectrical device such msr@szbisresizoand
a second circuit substrate. BACKGROUND OF THE | NVENTI ON [ 0002]
Mezzani ne-type el ectrical connectors may conprise a housing, a
plurality of electrical conductors, and a plurality of fusible

el ements such as solder balls nounted on the electrical conductors.
[0003] United States Patent No. 5,098,311 to Roath discl oses

her maphrodi ti ¢ connector hal ves. SUMVARY OF THE | NVENTI ON

[ 0004] Enbodi nents of electrical connectors may include substantially
identical first and second halves. The first and second hal ves each

i nclude insert nolded | eadfrant assenblies that conprise electrical

conductors. Each el ecfr] tor of the first half may engage a
substantially identi c@rﬂ?ﬁ%}ﬁ‘?ﬁ%ﬁﬁg@hﬁﬁgﬁﬁﬁ% CONMNEREGRS hal f when
the first and second hal ves are nated. [ 0005] Electrical

connector enbodinents may include a first half The first half may
include a first electrical conductor. Thc first electrical conductor

may include two differently shaped contact beans. The first half is
confi gured FbEhﬁthFWﬂlﬁﬁghVJéﬂNi cal first hail A second half may

al so be mat abl e w t i . ; i s hal f incl ude. a
first eIectricaIH@g dd@?ﬂ%&kﬁﬁgagg%%ﬁ%gﬁg%F&%%§Q§WEW%%%Sgwgg%ﬁﬁwﬁga
el ectrical 6ohautt gromidstant dedideysuctdent firsiadndtaceddnd clrbwistubsteet ri cal

conductor. The first electrical conductor may include two differently
mon- def | ect IBCIERTUNT HiCLAR SARREN " el c i cal conductor may be
identical to thel0dia]stMedzenine-typalelceondushiictrntaiBompehtdesibda same
plurality of electrical conductors, and a plurality of fusible elements such as solder balls
mounted on the electrical conductors.
[0003]  United States Patent No. 5,098,311 to Roath discloses hermaphroditic

connector halves.

SUMMARY OF THE INVENTION

[0004] Embodiments of electrical connectors may include substantially
identical first and second halves. The first and second halves each include insert
molded leadframe asscmblies that comprise electrical conductors. Each electrical
conductor of the first half may engage a substantially identical electrical conductor of
the second half when the first and second halves are mated.

[0805] Electrical connector embodiments may include a first half. The first
half may include a first electrical conductor. The first electrical conductor may include
two ditferently shaped contact beams. The first half is configured to mate with an
identical first half. A second half may also be matable with the [irst half, The first half
may include a first electrical conductor. The second half may include a second
electrical conductor substantially identical to the first €lectrical conductor. The first
electrical conductor may include two differently shaped contact beams, such as a
deflectable contact beam and a non-deflectable contact beam. The second electrical

conductor may be identical to the first electrical conductor and may include the same



two differently shaped contact beans, such as a defl ectabl e contact
beam and a non-defl ectabl e contact beam The first electrical
conduct or wodoedms2e@econd el ectrical conductor nay mate mIT/US20@MNA4301
ot her. [ 0006] The first electrical conductor may include a | ead
portion. A first one of the two differently shaped contact beans may
be substantially straight and a second one of the two differently
shaped of cqm@&;fer@maﬁawcoﬁﬁac%%u&( asf deFRLtab1B cERAR b adLa Fon-

| ongi tudi nal axis of the lead portion of the first electrical
conduct or. Tidlegtpblgcontagteam.i To fisbsienimaead eongdagior anel theitecend edengrical
portion, ap 0 ct with the |ead portion, and a
first fusi bl%%g dé‘%éﬁ%}g%%hﬁgcfa&&b e post. Afirst frame can carry
the first el ectrijoé6]cOrditstetacirntboadaomndndyriatiede Aleed portisd. A fasreneay

include a re ess e sec ndfrarre may i ncl ude ro'ect'ontht
s into t HES o SREreht Rpr Gmtas Somr e beCoATEE O S B Sarers

by a first fgmmeihetiis dfﬂ"eﬁéi{ﬂyf%ﬁ{é&DH%té‘c@H&HqSﬁay%e%gié@br oﬁd@@m%lah@@st
a portion of a first fusible elenent positioned within the

pocket . to a[lgypdrdingl aispf e lead Rs)rtlcm qfdhe f@sb@@ml@émr@@ﬁ% c“ﬂ@rfs'strray
be carried t@!’ecf’ncf l Lon ucf,t&al{:l% iﬂ@ﬂd@?)éfa@ goﬂgﬁ Ehr]:%gtdin eltt lfcgl%omahn fllil{aﬁlgﬁe%ﬁ

to one anot her. rst electrica Uct'ors can

ot her. The fportsm, hlal"fﬁlrm@asmh(ﬁﬂmmb@t mogm,tecdjen merponnﬁoiﬁlisyfrmmemslcdeydfe t he
first half. de a bore. on anot her
e of 1 e e coMiholTRH ste35 o 1B hGP ARl v e o SPRL L
hal f. A gui dige @kdndRdrge Mgy inbRdP e pididctbe thadfis Ynt® eaBeedf) P fir€t eddcRaDf
the first half 10008] _El ectrical connector enbodi nents nmay

i ncl ude a ficPRguciRaray bgarist RY & Aest fiapigs the Arst ramy may cpugesca Igmi\aearﬁ.%

on one side;Qk: 4 hibd 6ﬁﬁl@?ﬁ¢tl§lbﬁ%%ﬂfbnghllbg€e bsitidped &l (ROQIREr side of
the first half e gu pin may be renovable fromthe first hal f.

The anot her si de (@07} h"eplﬂlia}lﬁftOf gstﬁqu@yalty@n@@gqm vy bppustd by 2 fiest Gawe
si de. allnﬁ) %Qa%ﬁ;egpﬁn édrlﬁtl PQgJIqu&?X 01%: thglur dD {;I% ?IQ&H&H ing on a

first surface, a substant |ca Sécon
configured fcmndmtmmﬁahm@t@nithe&h@dmd fh&ﬁlaclmlﬁm@f iheliudega gmtiapxhem\mtm

and an | nscPte 0 e PELT ahe HRQUERY HOEeR La'SPE RECRBGEPAY S of

wher ei n t he tirgadif aaegmaspma%@fwwe ros tHEl Bt Balf, |A?ﬁ1d@[ﬂﬁ’1 RreRePns
el ectrical conductor. The first contact beam of an electrical

conduct or oPCtRRCA OpktoNRIOPPeREY Sidpghie frsidaléecond contact beam of the
el ectri cal Conduﬁf{)ﬁﬂj Bfect RS SaLRRA eﬁﬁbélm\éﬁ‘l@% ?hﬁblﬁderasﬁls%ﬁ @ﬁ&@g%c

hal ves are mated. The second contact beam of the electrical conductor
of the firsfirdshhylf lmylcmiga@eldpm’el 41 onstsideofitmdirstdeHimd k gride piel oot o1 cal

conductor o |, f e flrs and s d_hal.v r
mated. bR O REEFRH G b IR i kede? o R0 BRI BR B B
sumary, asamehdr sas of the ﬁrﬂhhl@mapgeﬂeﬁladloﬁpbsde&ﬁroinemﬂsn of a preferred
enbodi nent, arc e u rst oo in conjuncfion wth the
appended di agranﬁ’ﬁ %Qﬂﬁﬁe}?‘?&“ COP Eur ‘gg"ﬁdﬁ"é‘“@?g o1} 4 1St FaePH Ge Re
invention, &veagh z@lW'1H@§1c§Bét‘@n@'ﬂal@H‘Q?@br’[ﬁﬂﬂﬁcdtfblaﬁlo&rﬁn@roﬁ%%@édn}d surface
preferred. The invention is not Iimted,” however, to the specific

i nst r unent afidbeang matakle yath dhe frst el dhadisgad secpnd hadved meviepgisinclude a

housing and an insert molded leadframe assembly mounted in the housing, wherein the
molded leadframe assembly includes a first and a second electrical conductor, The first
contact beam of an electrical conductor of the first half may engage the second contact
beam of the electrical conductor of the second half when the first and second halves are
mated. The second contact beam of the electrical conductor of the first half may
engage the first contact beam of the electrical conductor of the second half when the

first and second halves are mated.



100111 Figure 1 is a top perspective view of an electrical connector;
[0012] Figure 2 is a top perspective view of insert nolded | eadfrane
assenbl i eswof20ems22onnect or shown in Figure 1; [0013] RguuseB/r&son
top view of the connector shown in Figures 1 and 2; [0014] Figure 4
is a side view of the connector shown in Figures 1-3; [0015] Figure 5
I's a bottom view of the connector shown in Figures 1-4; [0016] Figure

6 is a side ¥hLhew: o &3 el x@fquiﬁkagdgl gures 1-5, froma

perspective rotate el’y ninety degrees formthe perspective
of Figure 4; [OOJID])IG&W dithedorggisg sumo@ryyasevellofs tmllmlllgwetallcﬂs@?rstnptwn

T AR Ao B P B Bin s ATk F 1 °
Figures 2 ar@pznded diagranixﬁﬁﬂc%a»ﬁmgu r®or thel Brpbsd of ﬂllﬁma‘ﬁheVMeOﬁvehh@n s er t
nol ded | eadfrane assenbly shown in Figures 2, 7, and
drawings show an embodlment that 1s presently preferred. The invention is not limited,
however, to the specific instrumentalities disclosed in the drawings. In the drawings:

[6011] Figure 1 is a top perspective view of an electrical connector;

[G012] Figure 2 is a top perspective view of isert molded leadframe
assemblies of the connector shown in Figure 1;

[0013] Figurc 3 is a top view of the connector shown in Figures 1 and 2;

[0014] Figure 4 is a side view of the connector shown in Figures 1-3;

{0015] Figure 5 is a bottom view of the connector shown in Figures 1-4;

[0016] Figure 6 is a side view of the connector shown in Figures 1-5, from a
perspective rotated approximately ninety degrees form the perspective of Figure 4;

[0017]) Figure 7 is a top view of one of the insert molded leadframe
assemblies shown in Figure 2;

10018] Figure 8 is a side view of the insert molded leadframe agsembly shown
in Figures 2 and 7;

[0019] Figure 9 is a bottom view of the insert molded leadframe assembly
shown in Figures 2, 7, and 8;

{0020]) Figure 10 is a side view of the insert molded leadframe assembly
shown in Figures 2 and 7-9, from a perspective rotated approximately ninety degrees
formm the perspective of Figure §;

[0021] Figure 11 is a bottom perspective view of the insert molded leadframe
assemibly shown in Figures 2 and 7-10;

[0022] Figure 12 is a magnified view of the area designated “A” in Figure 11,
depicting the insert molded leadframe assembly without solder balls;

[0023] Figure 13 is a magnified view of the area designated “A” in Figure 11,
depicting the insert molded leadframe assembly with solder balls;

{0024] Figure 14 is a top perspective view of the insert molded leadframe
assembly shown in Figures 2 and 7-13;

[0625] Figure 15 is a magnified view of the area designated “B” in Figure 14,



[0020] Figure 10 is a side view of the insert nolded | eadfrane
assenbly shown in Figures 2 and 7-9, froma perspective rotated
appr oxi mat wiyzoswoiaizy degrees fonn the perspective of FiRInes28)08/074301
[0021] Figure 11 is a bottom perspective view of the insert nol ded
| eadf rane assenbly shown in Figures 2 and 7-10; [0022] Figure
12 is a magnified view of the area designated "A" in Figure 11,

depi cting the insgpig;motigad 15%@%5@%p&§5@%@6f W 51@%\;@9!1198{[1111?&'61’ e

[0023] Figure 13 is a nagnif vi ew of the area designated
Figure 11, ddpﬂtmalngmtiersh@@@rml*“@rqﬂed | eadf rane assenbly vvlth soI der

bal'l s: 00l SHEFe ] Pr ok R BEAES R Stk e oer

nol ded | eadf r ane 'ass nbl?/ shown I gure
15 i s a magnFigiredo6yi ew of the area deS| gnat ed " B" in Fi gure 14,

[ 0026] Figure 16 i t ctive . vi e of an alter nat
enbodi ment of t he VA IRRERIS BOHEEVOHS, Aot C7oRPEHpa 1a Figtres 16 and
[0027] Figurgy;17 is a bottom perspective view of the connector shown

in Figure 16; [00281 Figure 18 is a bottomview of the connector
shown in Figures [Q@%ncﬁgur@ 19 is a bottom perspective view of the connector shown in

Figures 16-18;

[0030] Figure 20 is a sidc view of the connector shown in Figures 16-19;

[0031] TFigure 21 is a side view of the connector shown in Figures 16-20, from
a perspective rotated approximately ninety degrees form the perspective of Figure 20,

[0032] Figure 22 is a top perspective view of another altermative cmbodiment
of the electrical connector shown in Figure I, depicting first and second halves of the
connector in a partially nrated condition;

[0033] Figure 23 is a top perspective view of the first half of the connector
shown in I'igure 22;

[0034] Figure 24 is a side view of the connector shown in Figures 22 and 23,
depicting the first and second balves of the connector in a fully mated condition;

[0035] Figure 25 is a magnified view of the area designated “C” in Figure 24,
with housings of the first and second halves of the connector made transparent (o reveal
mated electrical conductors within the housings;

[0036] Figure 26 is a top view of the first half of the connector shown in
Figures 22-25;

[0037] Figure 27 is a side view of the connector shown in Figures 22-26,
depicting the first and second halves of the connector in a fully-mated condition, and
from a perspective rotated approximately ninety degrees form the perspective of Figure
24;

[{0038] Figure 28 is a magnified view of the area designated “D” in Figure 27,
with the housings of the first and second halves of the connector made transparent to
reveal the mated electrical conductors within the housings;

[(0039] TFigure 29 1s a top perspective view of insert molded leadframe

assemblies of the connector shown in Figures 22-28;



17; [0029] Figure 19 is a bottom perspective view of the
connector shown in Figures 16-18; [0030] Figure 20 is a side view of

t he connecwor2eeisodz4i n Fi gures 16-19; [0031] Figure 21 p&r/es280ste4301 ew
of the connector shown in Figures 16-20, froma perspective rotated
approximately ninety degrees formthe perspective of Figure 20;

[0032] Figure 22 is a top perspective view of another alternative

embodi ment of 't NApEeC Fibfas) SUBSEL MecAME blodd dWEindn HERLLL I NG

first and second 'hal ves ector in a partially mated
condi tion; Ieadframe[mﬁib}ies:ﬂ@ménE'&ures-%l top per spective view of the

first half of th nect o . i re
u T ho de i odPERTT ARG AP B bR e B an clectricst bR &7 B
depi cti ng t hgsekt msliedlasiimaeaRstnitdy sios/nah Ptgnﬁssaemem or inafully
mat ed condi ti on; gure 25 is.a d view og 'ngnt

area desi gnated '8 n F ﬁ“@%ﬂe‘sﬂop RIS RE T fhei Erpgtivg pm

second hal veg 1Qf e1dd8%:af AHABGH o WRHEF L hRNS Bicl firf) ah&YRohd RAN RS the
el ectrical conductors wthin the houSings; 100361 Figure 26 is

a top vi ew cbnndgiorii 3 pactindy mated corféiasonnect or shown in Fi gures 22-25;
(0043} Figure 33 is a top perspective view of the first half of the connector

shown in Figure 22;

[0044] Figurc 34 is a side view of the connector shown in Figures 32 and 33,
depicting the first and second halves of the connector in a fully mated condition;

10045] Figure 35 is a magnified view of the area designated “E” in Figure 34,
with housings of the first and second halves of the connector made transparent to reveal
mated electrical conductors within the housings;

[0046] Figure 36 is a top view of the first half of the connector shown in
Figures 32-35;

[0047] Figure 37 is a side view of the first half of the connector shown in
Figures 32-36,

(0048} Figure 38 is a side view of the first half of the connector shown in
Figures 32-37, from a perspective rotated approximately ninety degrees from the
perspective of Figure 37;

[0049] Figure 39 is a side view of an insert molded leadframe assembly of the
connector shown in Figures 32-38;

[0050] Figure 40 is a bottom view of the insert molded leadframe assembly
shown in Figure 39;

[0051] Figure 41 is a top perspective view of an electrical conductor of the
insert molded leadframe assembly shown in Figures 39 and 40;

[0052] Figure 42 is a side view of the electrical conductor shown in Figure 41;

|0053] Figure 43 is a side view of the electrical conductor shown in Figures
41 and 43, from a perspective rotated approximately ninety degrees from the
perspective of Figure 42;

[0054] Figure 44 is a bottom view of the insert molded leadframe assembly

shown in Figures 39 and 40; and



[0037] Figure 27 is a side view of the connector shown in Figures
22-26, depicting the first and second hal ves of the connector in a
ful | y- mat edocoerdizeézan, and from a perspective rotated approscorsareoy
ninety degrees formthe perspective of Figure 24, [ 0038] Figure
28 is a magnified view of the area designated "D' in Figure 27, with
t he housings of the first and second hal ves of the connector nade

transparent to rqﬁ@%g]ﬁggugﬁgﬁgﬁﬁkﬁﬁ&{ PﬁEnﬁ%?gﬁﬁﬁﬁﬁéﬁﬁﬁﬁghﬁfﬁpﬁsert

housi ngs; op perspective view o
nol ded | eadfshawa imBipardBbet0, afd 441ﬁonmmmptmrve$btam approfngtehesin@?- 28;
[ 0040] Fi gur ersp |ve |em10f one of the insert

a to
nol ded Ieadﬁﬁﬁﬁﬁsgggghﬁp$8%ugﬁ %WF ‘gure 29; [0041] Figure

31 is a top perspective view of an electrical conductor of the insert

nol ded | eadfPBRTBRIBESEMS YREITGN OF mwmqumﬂmmmmnms [ 0042]
Figure 32 is a tog@gﬁrs ective view 3f anot %Iternat Enbo I ment
of the electricall A8B%s SHEREDiln ﬁ?ﬁ@Péfﬁww PRt d Ot TPSEoRRder

second hal veg) gf, f&rlﬁﬁpaqpm%éz%nmenccﬁn&f&ts&ﬁéﬂlﬂl&ﬁ%@tﬂcﬂgff&hﬁécﬁh first and
[0043] Figure 33 is a top perspective view of the first half of the

connect or s toweonidreleiningt éevie;such as a fpiGod 4seqond gireiBALHEALY Hledanidciy
of the conneg( gnp? Eé)s% € é&tr!: %ﬁ' fn%ﬁ]aé\ze lﬁnﬂﬁng’ qgg gg%%}?? io% ﬂ_@ert fnbfikq and

second hal ves
[ 0045] Fi gurleadﬁﬁmesasamwm’ﬂIM) 1/4 mmmmedt\hémaﬁ]eaoul@sg thalledotietdra0

R RN TN (T 2 N
wi thin the heushingsis can include more, or less than ten of the IMLAs 14,

[0057] Each IMLA 14 includes a plurality of electrical conductors 16, and a
plurality of fusible elements such as solder balls 17. Each IMLA 14 also includes an
clectrically-insulative upper frame 18, and an electrically-insulative lower frame 20.
The IMLAs 14 are depicted with thirty-three of the electrical conductors 16 and thirty-
three of the solder balls 17 for exemplary purposes only; the IMLAs 108 of alternative
embodiments can include more, or less than thirty-three of the electrical conductors 16
and solder balls 17.

[0058] Each electrical conductor 16 includes a contact beam 22, a lead portion
24 that adjoins the contact beam 22, and a post 26 that adjoins an end of the lead
portion 24 distal the contact beam 22. Adjacent ones of the electrical conductors 16
can be oriented so that the contact bearus 22 thereof face in opposite directions, as
shown in Figures 2, 10, 11, and 14.

{0059] The upper frame 18 of each IMLA 14 is molded around the lead
portions 24 of the associated electrical conductors 16, proximate the associated contact
beams 22, as shown in Figures 8, 11, 14, and 15. The upper frame 18 has a plurality of
cylindrical projections 30 formed thereon. The upper frame 18 also incindes a plurality
of cylindrical pockets or recesses 32. The projections 30 and the recesses 32 are
arranged in an alternating manner on both sides of the upper frame 18, so that the
projections 30 of each IMLA 14 are disposed within corresponding recesses 32 of the
adjacent IMLAs 14 when the connector 10 is assembled. The projections 20 and the

recesses 32 are sized so that each projection 30 fits snugly within the corresponding



[0046] Figure 36 is a top view of the first half of the connector
shown in Figures 32-35; [0047] Figure 37 is a side view of the
first hal fwof20edm82620nnect or shown in Fi gures 32-36; PCT/X0e83)74301
Figure 38 is a side view of the first half of the connector shown in
Figures 32-37, froma perspective rotated approxi mately ninety

degrees fromthe perspective of Figure 37; [0049] Figure 39 is
a side view of an,imnsert nold eadf rame .assephl v . { r
shown in Fi gﬁ?%g g%’Z'?%B?n"agemen??fdg% Jeﬁﬁ%nﬁ rag%ﬂ(g%ﬁé% %8'{)%)[ Oﬁ}&\?ﬁé@@&%

the insert natded Reddcrdecaidenblly hshowriotare fdgestei3@rh IMLA 14i0051]

Figure 41 is a top pergpectjve vjew of an electrical conductor of the
i nsert nol dé@laflg'é&tﬁ%ﬁ‘ggcégts@%%‘?‘%li%hovm in Figures 39 and 40; [00521

Figure 42 is a sijggsoyi aWe MwdrMene0 Gk kichahMIeONIdelddcdshaie thdledd gur e
41, 10053] Figure 43 is a side view of the electrical  conductor

shown in Fi qureans24 ohhg aagciafed GlpraicpleoBdistars Vo FORtE deaSpIrssidnesel y

0L 0o B R PRRSSHEEIONE P [Tt a0 e

Fi gures 39 agnciedins amdormed thereon. The upper frame 18 also includes a plurality of
rectangular pockets or recesses 36. The projections 34 and the recesses 36 are arranged
in an alternating manner on both sides of the lower frame 20, so that the projections 34
of each IMLA 14 are disposed in corresponding recesses 36 of the adjacent IMLAs 14
when the connector 10 is assembled. The projections 30 and the recesses 32 are sized
so that cach projection 30 fits snugly within the corresponding recess 32. The
engagement of the projections 32 and the periphery of the associated recesses 34 of the
adjacent IMLAs 14 helps to locate and restrain each IMLA 14 in relation to the
adjacent IMLASs 14.

[0061] The lower frame 20 has a plurality of pockets 42 formed therein, as
shown in Figures 12 and 13. Each post 26 is located, in part, within an associated onc
of the pockets 42. Each pocket 40 is defined by four substantially flat surfaces 43, as
shown in Figure 12. Each surface 43 is angled in relation to the longitudinal centerline
of the associated post 26.

[0062] Each solder balt 17 is positioned, in part, within an associated pocket
42 of the lower frame 20. The solder balls 17 are subjected to a solder reflow process
after the connector 10 has been placed on its mating substrate (not shown). The solder
reflow process melis the solder balls 17. The molten solder, upon cooling, forms solder
connections between the electrical conductors 16 and assoctated contact pads on the
mating substrate. The angled surfaces 43 of the pockets 42 help to locate the solder
balls 17 and the molten solder during the reflow process, and thereby assist in the
proper formation of the resulting solder connections.

[0063] Integrating the pockets 42 into the lower frame 20 of each IMLA 14
can obviate the need for a separate structure in addition to the housing 12, or for
additional structure in the housing 12 itself, to accommodate the solder balls 17.
Moreover, the IMLAs 14 can be molded in continuous strips and then cut to a desired

length to accommodate differently sized housings 12 used in different applications,
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[ 00551 Figure 45 is a side view of the insert nolded | eadfrane
assenbly shown in Figures 39, 40, and 44, from a perspective rotated
appr oxi mat wioposwaiazy degrees fromthe perspective of Fipumes288/074301
DETAI LED DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS 100561 Fi gures
1 through 15 depict an electrical connector 10. The connector 10 can
formpart of a nezzanine connector systemthat electrically connects

a first and ?Tﬁﬁ)e&q’%}f@g G {ele rdqﬁeéen(f foohin Cpoelge?né:%acfnlrg flr A094 31 SREANA

circuit subs nec

el ectrical | ylehgiiil ative housing 12, and a plurality of insert nol ded
| eadf rane assenbl ies (1M.As 4 co | ned within t sin 2. .The
connector 10 is d&¥dkt g&e\lﬂﬁ)%sﬁ%t]erl“ e ﬁ@“l’WER@”lﬂ‘}'}g&PQ% 83‘%}9” 50,
purposes Onlﬁénet?‘rltitoﬁi satdae f@ﬂ%@ﬁ FBE®alCaNhé RHHPRBPEG, as Bliovreids t han
ten of the EvLL [0057] Each IMLA 14 includes a plurality

of electri caﬁif’la‘ehbm‘bﬂ%ach @ell&é!ﬁao%5%aﬂem1&qslaﬂl;ﬁss@ﬁla?ed§i‘ Yecdion 3d b aresotditc h
as sol der lu&e ‘n% tﬂ?ﬁ%c‘qtlE%Af %réuc%lbét%gkﬂgiﬁég(gﬁcﬁ%ﬂs 34 and the peripheral

electrlcally nsu ive u rane
el ectrical | wuifixes bﬁﬂmpendtuamms F2rhalpe t@@ianithe MMAALD 4 dlthaheuddepl Lt ed

the sol der bal | & 145 o Ve TR B4 S pUEe gDy S e RACP AT Nt

al ternative (eihoft pRNES4E 8 the n@dsu@q 2MMThHE upitk phigiss 48 havsisths6 fqtmte@r ee
of the electrical conductors 16 and sol der balls

17
Each el ect riteeieincasshenct 8y Vigees handdidsach slobag sﬁﬁﬂdéé‘mﬁé*? le%ti]»é!aa
portion 24 tf r'{}';g&u?: (r?]ﬁeerlﬁ) ENSr GG RBAMRIARd 2B A a@é&%iate%@l\liﬂ)@ﬁz The

adjoins an e ad portion 24 distal the contact beam
Adj acent one®io§6 priede batiaty ofal maingdowtesios (6shoan) Béthgesashiodie eutachat

t he contact .bea eof1 age, S in
Fi gures 2, i’@qmi”?z Zé?'? IO_Lﬁ Salso plo“[df)ﬁlg%%{? Sbeh?ceg tﬂ Cf%%]?(rar{;ée?@go? ﬁgtg@ﬁ

| MLA 14 is majad@dsmmwd thdeppeepattipo4d mﬁlhsh(ﬁ#urgfut toecassocdadd t

el ectrical conduct or t he as ate nt act., beans .22,
s shown i n dPTgoBST e Soite R pRn A e CEpR SO O e FE R e e
plurality ofyigyhé fsHidceRdr (Y Qhe@feldometos0 formed thereon. The upper
frame 18 also includes a plurality of cylindrical ockgts or recesses

32. The proj ect i d$6B0Fignerslfe! depiegediomptivy @badinasng aHhe fORForor 101
al ternati ng Bf&’@ rﬁﬁ}ﬁ ; § 98R 8hn ;%{6?89' ﬁ{de:‘;&%f%mﬁ%z,ﬁﬁlatﬁlﬁfah&rb@
proj ections eac?'n A 14 are spose Wit hi n correspondi ng

recesses 32 Mﬁsfﬁé Hoip Adéas 31 MeAborte thanghe tNMbAg bhve thed the IBILAs 84 can be

Saen o ol o EBa e Ry Bl P T RETRESE akuB Sr b AR N3t

each proj ect'6H & CorT espondi n
The engagengpi AQf34tdRerPise peGhbmsiaBOsimild:r tbhie I}DﬁrA:phﬁEry of the

estran each | MUBTl Th harReRonat o fe EapALEmt onsTot 45 SRR

along a direction substantially perpendicular to the lengthwise direction of the housing
82, and is positioned above an associated IMLA 84. The slots 85 provide contacts of a
mating connector (not shown) with access to contact beams of the IMLAs 34.

[0068] The housing 82 has penetrations 86 formed therein. Each penetration
86 receives an end of a lower frame of an associated one of the IMLAs 84, to retain the
IMLAs 84 in the housing 82.

[0069] Figures 22 throngh 31 depict another altemative embodiment in the
form of an electrical connector 100. The connector 100 includes a first half 102, and a
second half 104 that mates with the first half 102. The first half 102 and the second
half 104 are hermaphroditic, i.e., the first half 102 and the second half 104 are non-

gender-specific.



[ 0060] The | ower frane 20 of each IM.A 14 is nolded around the |ead
portions 24 of the associated el ectrical conductors 16, proximte the
associ at edWpP89%032@4 as shown in Figures 8 and 10-15. ThE/Us2E074308ne
20 has a plurality of rectangular projections 34 formed thereon. The
upper frame 18 also includes a plurality of rectangul ar pockets or
recesses 36. The projections 34 and the recesses 36 are arranged in
an alternating th si.des of the fr t

t he projections ngﬁ&ﬁg 21318 ﬁﬁﬁtl@ﬂ&l%&%ﬁ{é& Scﬁc%Ibdolga\gﬁfq4n0le%$(}0§§eﬁaoﬁg|D?1gl%

recesses 36 @bsihhiRliagdjeadent ThiMoAswikd comerniseneatinett compéiens of the first
assenbl ed. The projections 30 and the reces{sggsfg 2 are si,zed so that

each proj ect#¥nl03aPPlyrgualhiig iy sFaAnAT { e 18 Wﬂﬁ?i”ﬁ@dr ecess 32.

The engagenent ofn§Rg ALRIEGHLIPNES AL 4 RRIsRBNOBNAEY pRfralitd@f IMLAS
associ ated recesses 34 of the adjacent |MAs 14 helps to |ocate and
restrain eacH8ichniaingd wiithinyth¢ beustng 106 heecoaapeierel¥f i dopiqioskwitlysix of the
10061] The | J hyof. .S

therein, as %mﬁﬁ{q’ n |}§%l %?R%p gér‘?g&%’. g“é‘é“%&"‘g%g %Clﬁim{ngégﬁ% ,Oric’n
part, wi thi rnordsssdmaondi d@tledMings 0F8. t he pockets 42. Each pocket 40 is

defined by four antially flat surface as.sho in Fi.gure
12. Each surfac e%ﬁ(gﬁﬁ s q‘;‘ﬁgf"@ég frp%ro(gﬁ&f{‘%ﬁmﬁdé? Fecopgﬁﬁ?md}lgr}glwlﬂ 8
centerline afbithRiafs kREH® B6LsRRSI6 Bthe second hdI00GL IE&aGbusd tsrindiades
17 is positioned, in part, within an associ ated pocket 42 of the

h
| ower frame @0dewrld [3oThesiderall K 2irludes a digpagoad 1§ 8nda &6pifrorie Héw
process aft : S THaTan Th
substrate ( ﬁ%%ttt%%gfv%ng%?ﬁ#hg{og (J)O ? H{eéi%ﬁire g? ?2\%{)@8@@5 geﬁgﬁﬁ; Jér1?{112“5 8 Izé)er )
bal | s 17. Thestpokticnl 146¢ Gemed spibat tho bist paytion bl recessdéin whatipe it thens

between the el ectrical copductors.l6 " } 1

Che mati ng <UBCePiEne R B a2 B A ARl AT B AR
to | ocate the7sglsHern hatipse?. ahesdcbel poelidrenl ésolhiierddathante sévend ef | ow
process, and thereby assist. in the praoper formation of e res i,ng
sol der connd®iaNdos recessed(léé‘g%t}onl ‘ﬁ?@dﬁ‘ﬁﬁrﬁ[?bfaflﬁé § ﬁ%?étnﬁﬁd?“ﬁéfd)h?he
| ower franme a%gdgﬁnegaﬁhmbﬁ/&{ﬁnfé&n%aesglpm,ate the need for a separate
structure in addition to the housing 12, or for additional structure
in the housing 120078kellhe ﬁt'S(t)P@@@@rlrh’g@afb@lﬂ%‘éﬂ]ls]dlzd’éPa®d1°l~l§”g_WG is

Mor eover, t 4, j [ SleA-RSnatd.chien
cut to a ders}?oretka‘ghﬁét&;}ﬂtﬁg?é(g:e%?éggmtrglgg%ﬂéep%@g@tgrlggﬁ%nsi zerd ﬁousiongs 12
used in dif fhalvenl02p4 ae atatain sthe s¢dved etryicnbid af thesidevwal hided efdrhousing

different taoqling to manufacture | 14 o L f I .
o06a] The: oG4 e e T fetieli Uil hs? bo Sile, Hodhln L8500
portion 50. sRemeha@éd 7S 16L2are antdde The firseand wcandyioditons|1ll4,dfl 6 tthétheower
portion 50, as shown in Figures 1 and 4. Eacheti)enetrati 152 1r()(ic]ed'dlves
an associ at erepiesj bt aroyuie grvigakingirationdhad ihedpaiged spoonabalygy 102,
Interfer enC%re;tﬁbﬁ\ﬁ%rfehédﬁﬁ%@%&.ﬂh@ﬁmﬁ-ﬂe@mc%um%@ﬁm plecandpHrEanES

of the penetrations 52 helps to refain the 1M.As 14 in the housing
12. 1006 8jrimgwategnt act beans 22 of the electrical conductors 16

are located wit hi[(nngpegg e rusigg'ti@]é A, Bl 4 téﬁﬁ.lﬁ%h&g ﬁganﬂ{g‘igﬁlgdog_r

portion 48 has slots 5 ne ereln, as shown in gures
Each sl ot S5enépbreing$2hlaosigwnhe Figungt?Rviids Thdifire etd somd endhpertiopp é20,

portion 48, and i osjti above an assogj.ated I.LMA 14..Th .ot s
B8 br ovi de” dancarnielR biye JBF FrEeR iRt S P I2s: R ANt 72 RS2 AT
the contact sheawiRid ihdbRe $2ObEhS BrstbiipopidVi20e f edddivasing 1 Mt Tirei t he
contact beans 22 and the adjacent surfaces_ of_ the u&%er portion 48 of

the housi ng 123 fiissaugls comodiaberctRé obibr peerd &1 Rortieh R HRLTRE 22
that occurs ph @v’ﬂelﬁ he fﬁ:s(f'%ﬁKib% %%ggf scfnd@hAf fmta?Qngﬁ.hfrh@ﬁn@mmﬁ & of

t he mati ng connector. Figures 16-2 epi ct an
al t er nat i ve geiibdd firetrund efcont balgemii2ct(ras 1@ first and sedond helyes B2¢ Bifrset or

mated. Moreover, friction between the pins 124 and the peripheral surfaces of the

bores 124 helps to maintain the first and second halves 102, 104 ina maied condition.
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[ 0068] The housing 82 has penetrations 86 fornmed therein. Each
penetration 86 receives an end of a |lower frame of an associated one
of the | MX® 280/032@4retain the 1M.As 84 in the housi ng B2I/US2008/074301

[ 0069] Figures 22 through 31 depict another alternative enbodinent in
the formof an electrical connector 100. The connector 100 includes a
first half 102, and a second half 104 that nates with the first half
102. The first half, .102 and the secon alf 104 are her r ocH t
e Tthe f1 st TR 165 SHrpnd e TEERR A R GpaR AT RV Stk Adten
nongender - speicfloGsing Y3, 2084032 624RCH. UGG /0T 430dn 120 is relp@NOdhodthe
first half 102 and t%e second_hal f 104 of the cqngegtq{? 100 ﬁrc d
subst ant i al Iy corapamieeR il the saqand @1d|neHion g 2¢ o MAERPA U EH B Fiifi 1Ry O the secon
cormponent s Qfq Lgioh 1551 PRlokink®dy BRAlWnEAL Bt bOnt RRt saeeRd1hat he
104, unl ess ot er\c/)\nﬁse nélpgjjc(i).l Y Qd?l] The.%irslt ha?f 102

conpri ses astdewsll htpR (fB6n thapdrspecpve prlfiguy 26F. Thig fketunaggewatiths Retend
within the housi 106. . The.co tor LS i ] ,%29%st he
"VLAs 108" 8P ERaaBParyh BARREELRSET ot SR, GG D o2 be

i ncl ude nor e @kerlhessng M wikdnthofirst £ sbddnAhall®8102, 104 arc b@fEA21 The
housi ng 106 of the first half 102 is configured to mate wth ;
substantially i déiYPka 3%3%%&,,8%@8“8?5 %er\é‘% @@gﬁhcﬁgﬁf?o&#ﬁ’}mﬁgﬁﬁ anda
housi ng 106 phﬁ'ﬁlt&' defisdledidemal ducll d2501dERBa11 1devaht IMLAs 10T hddesic@d in
first portion 114 and a second portion 116 that together formthe top

of the sidewigures2Pandfpohrehidlyel Shalse ngladesranmegivicallpapsulatfyiune; Ggme

ortion 114 .i [ ; ir ti i i
p RS A Dol P nREnIAZs 5 ecmsed v

relation to
defines an owutiwaofihy elbeicical gordcmss] 26knd tadvetiohnsdlger Brgpur28 pRexemigiry

d portion 116 js_thj that th u | Sless
" ecossed | novaest el o MRS 1Rar il e EmBBaOP s BRLbRRR: R bR o

112, and deftzneselea of eRkdiritalicasduey eeess shiBr balls 128. 100731 The
first portion 114 of the side),vall 112 ?ach housi n

_ i on ﬁf' g 102 jls P
recei ved within {0947} eEachelepitralgondpiord 2R &reTyish  corjact BEIIRA A HE?
first and S?&%ﬁ I??Eh‘é?éx éﬁ%mﬁ@él%{éﬂﬁ&%ﬁs 21D Edi518S ARG oRasidoabn 136, Of

t

the sidewal I 112 of each housing is received within the recess
117 of the enheposhdddimrdioss thherd eftbe kepd Bertiom i3 Gdisalihe pritareBoTioD
104 are mat The first ond, LS : G- angnt N8 eam 140
recesses 113,94’fi 105¥A013?Sd%@§9{i?g%a(]%qiiag@{og%t| or%]i%ﬁléc%e%t% hlé flglﬁst gaﬁné
second hal vesd 4 8Rond Eshtat Beapr Bi2grokiyionsd ieatsild bglwide mgjatishipg Thafitst hel p
to guide the first and second, hal ves 10 104 during mat.i.ng, .

[ 0074] “Bach oD 1065 an SumALY Tt arts P R p T I e o
second end pY4tdnQ# thkddagiRGing NN bt [EADIEsh B3; 2¥hoWhén Figust2SaRet
second end portions 120, 122 each have a . bore 124 formed therein.. A
pin 125, shewmme ariclgicisal cppneging porttonimayinqludes fgpthasing ARl Y& e

124 of th ey E%Et?%ﬁil%@?%&ﬂﬁé | 2 wheQind] p RS b MRS R D 2RBHicANBn dichbrd 255

fits snugl e bore 124 of the second énd portion 122 of the
ot her housi ag at@6gadréongtamentiangientieding CLO 2\ Hrsf openel thapehen pldhe argypfar e

mat ed. The pjns. 124 he i de j o) :
104 as the FIFEF2 gﬁﬁﬂgzhdpsoin% lﬁy @Begsrl;a?gaf, ‘hﬁ%&} 1??%@%?%%? nﬁ%rl}é%?/de%?%t
friction betweshbéde 140 esnptRthganitsthainpend. phdasabnesefithapersondt thhagray

bores 124 helps to maintain the first and, second | v 102, 104 in a
mat ed condi oF eﬁﬁc_trical con£1c:t0rs 126 may be arranged along the cen Aine L an% ihclide a

second mating end that is physically different (such as the second contact beam 142)

than the first mating end.

[0078] The upper frame 130 of each IMLA 108 is molded around the lead
portions 136 of the associated electrical conductors 126, proximate the associated

contact portion 134, as shown in Figure 30.

-10-



[ 0075] The second end portion 122 extends over substantially the
entire height of the housing 106, as shown in Figure 24. The first
end porti owW01ZR®/43g62del ati vely short in conparison to theCEES00807¢300
portion 122. More particularly, the top of the second end portion 122
is approximtely even with the bottomof the first portion 114 of the
sidewal | 112 (fromthe perspective of Figure 24). This feature
prevents the firs d -panti. f i fr
interfering with R@se@%&%\kgﬁg%g?? iogg&%%ﬂ%%ﬁ}g I%D?%graqﬁg)ﬁlgst?cn%adl%
when the fi rgttiand 3§ef drdsdvalacd<lctORal chb@ducare | B petkimate the as§ddifed] post

Each | MLA 108 i ncl.udes a. plurality of ele i cal .conductor.s 126 nd
o ur ol 1ty o s Pbnan BieBiit dne et SEnEdpadR Ha USSR e
108 are depi@hfgh horebh JUEELIHWROHANE1 B0alsHag A ghimay 3DSockbis Or fededstidies an
electrically-insul ative upper frane 130, and an , )
el ectri cal | ylorpediharin Theahpipctiopnis andshe reprssesNLaareprgnghddn ge pitepae
with twel ve ffoieNen GhfSibd fahe RURAHELETS. LAG: ARt HEL (a.Rl rEhfsabALT
ball s 128 for exenplary purposes only; the M.As~108 of alternative
enbodi nent s cdrfiendl IviieA 493 ©,beoomé disposedharthinweiresponding teeesstedoral gl

conductors 126 a o] al I.s 8 077 ch. el ectrical
conduct or 170 RUAR T8 AR u Mk 108 b SR RS I BAEE | e
ext ends al ongusingor@. t udi nal axis and adjoins the contact portion
134, and a post 138 that adjoins the end of th Iead.pgrti on 136
distal the contadP¥30br thitgRrojessions, AR e I 17 803200 THBREBAR act
portion 134 d.netiiesadnd dnfigh M & oReMdiiDreanid 186 S060 e &aNINCA
beam 142 positioned in a side by side rel ationshi ﬁq The fi'rst contact
¥

y Sl ] .
beam 140 i s 98bdtantgagement of hagipghiectiorhismd dirpesiphers of thisaasecinlsd | s

angl ed i n. 1 &L atlon 4§ Or bR EhQABINLAL I ndlid 3 1R bRErdsRRH AT MIOR 1886,
as shown in Figure 29. For exanple, an electrical connector portion
may i ncl ude relafier stthdhadisiengMints HI. dacltayroghbtiel BEtaan bate cordustices 148

126, wherein, a.portian of.the array of electrjcal.conductors 126 are
arranged al 6ff liﬂéﬁ%ﬁé?wﬁ?%ﬁci"ﬁg%@mﬁ‘% E}Sé"l‘“‘?%@%ggmﬁl%&ﬁ@rgor g)n of
the array offaglieitiedly sandicicabsy dlb TMYADCOBRIEAURG Rbnged MRsings
centerline and may include a first contact beam 140 conprising a
first matind%nd. A last one of the portion of the array of

el ectrical condugigyis B2 MR¥InRF0SESARIEH pREARPL R BN ER Ik 18R sk (R
i nclude a second mati ng end that is physically different (such as the
second cont abewidarmedagremfaireedieng thegrojpaitonht4eaidhe outermos{Id783 The
upper frame f h I}@T'Aﬁ | e I

136 of the a{litglg%rlg% eg[% %ﬁeéc rlrgfg%mé%rll%%: or%8 %ﬁ%{@ﬂ{ﬁ%@;;%acﬁgheﬁﬁ%&ée@é%
associ at ed ¢eptra@in thoivLas 1084, thasouwsingWAsi n Fi gure 30. 100791

The | ower frane f.,each "MLA 1 i.s..mol ded aroqund. t he, | ead
porti ons 136 of THB2ReIBE aiie faars b0 U e bR SuCP OB 585 DpF GRS o
the associ atggh B&Sses hd@propetiSli@Weh dshhdiegets® 136 and e _thw{oni 1 angy 1132
has a plurality of projections 144 formed thereon. The |ower frane

132 al so ha_éOVéPT[ﬂameéllf’ 'y of pockets or recesses 146 formed therein.
The projections i{fo%sﬁn%& ﬁ%’&fﬁ&fm (t)if]eglg? MEA%gﬁmegufaW&pgckem150

al ternati ng mann oh bot es o ower franme 132. "Thi .
ar r angenent foawd dseréihasphojrinthigne 26.4BaahfpostadGR of MeAonidgs i 26 isdewted, in
di sposed within correspondi recesses .1 f_the pacent L.\ 08
when the 1 veRS a5 4T BREOSR P BRCRERS T dresh B 32k BRER  a ME T
106. HORSIAR afthechep tighr@6,tsh @y thik4d1danishlt 1128 i gekidaabinlpaf vaten siezed
so that each projection 144 fits snugly within the correspondin
recess 146 8sotingd gagket bt T!'mvﬂcl‘f@*sw%ﬁﬁ%w%ﬂggw@ﬁﬁmﬁa%@e pockett 42
proj ections;ldd ARG fbRs BEbT MP8EheObr 1\ RsaBRAGhAEe ThE 8S18SIRTs 146-af
the adjacent | M.As 108 helps to |l ocate and restrain each 1M.A 108 in

rel ati on tob¢ tedlowgf sctmn spiNeyesnn@gonshetHeoptiey st andrecond halaps Hey 4ot

the connector 100 and their respeciive mounting subsirates (not shown).
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[00831 The | ower frame 132 of each I M.A 108 has a plurality of
pockets 150 formed therein, as shown in Figure 26. Each post 138 of

t he cont ac® 20@@32634| ocated, in part, within an associ aREIUAB/0G430t he
pockets 150. Each post 138 has one of the solder balls 128 attached
thereto, so that the solder ball 128 is positioned in part within the
associ at ed pocket 150. The pockets 150 can be substantially simlar

to the pockets 42/008d]t NEhe OWBEUrAticANTEShedRdn0bt fditons QBNBEMS kledBical
descri bed above. The solder balls 128 can be reflowed to form sol der

connecti ons BRICHEELIA0MEMIty @eh afle sleetsinel craguptoss 13got thefarsighali HR to mate
connect or 1000t dbalkd ERSREAThNRCITPYSY bitds KB £:A¢ BB v(z&ﬂtthéﬂ?@mm
100841 The configuration of the contact portions 134 of the

el ectrical cisaendchabres 105 lﬁéamm@e@alﬁmamcukahéh%aneksdrsmaaﬁ cewsad beanoh 42 of
126 of thef r it D |caI
conduct or CE%]C?@C&S%IE:B%“# #’Ftll\é\%gs\%gglﬁ%%fw ﬁ Sim%l gg‘;é{:ond hal ves
102, 104 ar esulhiﬁhﬁﬁﬂly|sﬁa1§ﬂrﬂrst&uhiad§t,beﬁ1hd4aﬁgilr6ﬂ8(&&ﬁﬂhﬂem a@tdubieanmalsd2

of each el ec rical ctor of the first | f 102 cont acts and
mates with a %aqu{l%ﬁﬁf g‘wh@ttﬁ%f ﬁh%“drsie?‘%’tdh&lsﬂfﬁi E@ %%aw&ftsi &y shqpm in
associ at ed efigghs b5ald BOMMEEEQCokd bedm tm@oﬁ@ewE.llecthemfcoé&éto\e@@ohh@
first and second hal ves 102, 104 are mated, as shown in Figures 25

and 28. The fmthalf 108Aikawise peniantsithe sespndeqniicebesat F2eflan eesneiated onc abxbe
of the fi rst

of an assooi A cRubi Y SPE BLLAT hae | 0Ey BACN0RACAN BEhdIRAL 162
hal f 104 whel®4tahemfied.st and second hal ves 102, 104 are mated.

[0085] The conta tween the assocj ated f t . and s nd. c Nt act
0085 The contaghdart een, e L3Rt ket oot e SAFSRSO0G eoMLae!
the second ciagt ptofligafirst shd2edodd halsed 102Nt 04ycadek baditorehit s8asdl dpntagnay
fromthe associated first contact beam 140, as the first _and second
hal ves 102, bea®s L %etoresiiienily fidect awatdly. Beendan thhwsseraled Fat eanlact bepm
and second cQp!AGhe BEAIRI sIdRd hies 8IS QL AU SRR TRE cHiadt BEWeES Bk
contact beams 140 to resiliently deflect outwardly, away fromthe
associ at ed gewehtbddusitang sechpdeantarpbeamisd 40 ki alserspusdetdchof tyrfirgfconthe
first and s

bet ween 1 ho SSat ARG RE RRecl iy alh? ol P Hbind BB QIR G SRS

[ 0086] The ibdant#zZ.aThacwentiegde@dction obthe filre afd sesdndandiaseeand Ihal lves
102, 104 of the connecto unber

0111 er ont t YRS B IARECOMERARIEoR B Mot i eRd e S, 149
conpari son tj@za non- hemaphr oditi C connect or of conparable
capabilities. Manufacturing,  tool and_ inventory-rel ated costs

t her eby can pot eH%34) | 911%@3¥f§ﬂh@éﬁgﬂﬁ%°1t@t9%@si Herpesdhalyent 9% d9Heh on
of the TirstyARd&! @&q@mﬂ?& ¥SFinikAiZe m%%mbwf%ﬁv&é tm@o% &ﬁﬁ wan

be nolded in continuous strips and then cut to a eS|re
accommodat e cmStmetrtbmdnye@orzlé)a, lh@a@pmﬁ@n 198 neskampphrodifié wlmnctor of

appl i cat | ong r;(ajble c%ﬂ%if’?&st 91} 'ie?c?un%% gogfuggrueﬂ frlléen er?—lelategnosttsh &1;2168)/

al ternati ve “aHBB G enrYegRisa P
The connect @a{n [aﬂ&ltnamz beichdaced die tosthe h&hﬁca?&ﬂlﬂgaﬁdomoﬁtﬁﬁ ard aﬂitBée‘co:itD4

t hat mates t t half_ 2 first | f 202. and the second
hal f 204 ar Wg h& preqver, the 8\’%‘*‘"3 F(g&b T’f?éC? i1 SRNUMPYS SHES agd g
the second h@hfw@t@% d@ineﬁih&gﬁpﬂﬂa&%xﬂfmaﬁgdﬁfe@cnﬁ%‘?&&cﬁﬁﬁdsﬁ% Yod gteatd cal .

The fol |l ow n& comments concerning the conponents of the first half
202 apply edifrangappbicetiassecond hal f 204, unl ess ot herw se not ed.

[ VLAs. 206 cont i 1908 b TRS Ere hanes aep Suaongr Aol e ©

depi ct ed wi foml od'as ekehiainaladohneofor L6G [T Aenn2@8; 2000ncledeanifirst holf 202, and a

o B R B3GR PR e S 5581 b0 e

half 204 are hermaphroditic.
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[0091] The first portion 214 of the sidewall 212 of each housing 206
is received within the recess 218 of the other housing 106 when the
first and ¥WO20MWPkAEves 102, 104 are mated. The second BOI/U$2008/0743%1 of
the sidewall 212 of each housing 206 is received within the recess
217 of the other housing 206 when the first and second hal ves 202,
204 are mated. The first and second portions 214, 216 and the
recesses 217, 2180088)viTe fasthiafaal andudi eairidRalf hatt ofttheecdihé@dr 2D0Gre

second hal ves 20 204 ar 0 oriented during mating, and help
Lo gui de t hebipdal dendiel, Mhe Ry’ COFFENBEAN PR e sRmPpRFNLs of the first

[0092] Each mmmv?a%lyleﬂﬁénaycts%easeainwhahbw 1Rfes@bBEiVideGREegcoNduct or s
226, and a pl ural[h'gggg‘lof fusible el enents such as solder balls 228, as

shown in Figures 5. Thedew hplWRE2 omeprsrsohdstls 2desndn p]urahty OflMlAS
el ectrically US%H aﬁllé{i Wl ﬁgﬁoéﬁl%fgghan dM[stAﬁal Cel%slg P wﬁﬁ g(i 8

ten of the e ectrical con uctors €n o 0 der
for exenpl arof ijgiMpsO8 diot yiaritylwé illusivitioAs 208 of aI ternati ve

Conductor's: 226 el bn TBF TPRPEHSAL PR 5 Con gurev?%%%%%‘ éh

el ectri cal Csﬂﬂsiaiﬁiaﬂf/ idRAcal EsHPLD6 af GRREREE hiDY4. OFhck BdusidED6and 1R
portion 236 that az|é0| ns the contact portion 234, as shown in Figures

41- 43. Each %ligsopHiZdal Thesdaallor 2ongu ﬁééﬁita@ml@aééfl ando'aseporgbmm@ 2138,

The ball pa bid t
t he cont act qg%??gl%gﬁr%%é;tﬁg OEQI%CS)'?P geérzri\l?e{]l‘ Q%EL@S lbé)%?effl fe ?;)s:u

to the | ongiftreidioriin 244 iisthamed mﬂwh@ﬁ@bpqmmnﬂz-i@rccessed in rilaﬂému) tIfche
contact portj| ik act sbeam 24

contact bear DAYt e & ol RleafiBns. 254 e BFRTAE AR BTE ERGRM,
in Figure 39—1%55 shblha ifi i[‘r@t‘esdélahdiﬁtﬁ ﬂm&ﬂ(}mkﬂf&nﬂmﬁi mnmb@lsd that the
straight. al on O%r’w‘% he secq 1g;jbjf:beam 242 i s a g}% so t hat
t he second é PPrtigR @{gcc?sg Ay ‘E”Ep‘t‘ SR udi nal
axi s of the gdend PO, hh®fe®3Ban a@a WainRedskopages 43 and 45.

[0095] The frane 230 of each IM.A 208 is nol ded around the | ead

portions 236 of {M&8llasEheiitgteatien Béofiheiderntdie pbeash AowingIHs inpper
and | over ends;:,of w@fﬁﬁhhé fe 2?8’3%‘ e Sthtehkﬁlgﬁp ?5’6 {gﬂer{ ﬁh;ﬁ ét gﬁd% a?lrlecpe

remai nder of the frane 23 own I n
spaci ng bet Welees K3} Heleme mlawﬂAé‘hQ%ond portion ZI(EOQ‘@H:: srdeel]ll24R of pat dbesiRB8

f the el et 226 f al 8
Sttached tnerbfsteo Bl SRtk PRR At T AL R g0 BRe S0 BEba g e efd
bal |'s 228 caermobrbha:lea‘slzomﬂd)clta@e 1hﬁédﬂ$]&ﬂﬁi@ﬂmﬁ@8d@ﬁ6bb@m§s bet, peemdhe

first and second | ves 202, 204 of .the connector 200 and t heir
respective FMGEHES ’213 %%PYlﬁ? @gxs?ar{gttdlcsaﬁ%ﬂl)at the first and second halves 202, 204

are properly oriented during mating, and help to guide the first and second halves 202,
204 during mating.

[0092] Each IMLA 208 includes a plurality of electrical conductors 226, and a
plurality of fusible elements such as solder balls 228, as shown in Figures 33-45. Each
IMLA 208 also includes an electrically-insulative frame 230. The IMLAs 208 are
depicted with ten of the electrical conductors 226 and ten of the solder balls 228 for
exemplary purposes only; the IMLAs 208 of alternative embodiments can include
more, o less than len of the electrical conductors 226 and ten of the solder balis 228.

[0093] Each electrical conductor 226 includes a contact portion 234, and a
lead portion 236 that adjoins the contact portion 234, as shown in Figures 41-43. Each
electrical conductor 226 also includes a ball paddle 238. The ball paddie 238 adjoins
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[ 0097] The configuration of the contact portions 234 of the

el ectrical conductor 226 permts each of the electrical conductors
226 of thewDiaexospgitf 202 to mate with an associ at ed el BC/V§20¢8/074301
conductor 226 of the second half 204 when the first and second hal ves
202, 204 are mated. The electrical conductors may include only two
beans, wherein the beans are each shaped differently. In particular,

t he of f set se@@n@lof:maueaatpmb@amaéztapmeG@M@Ebﬁ‘@h%@%awneﬁﬁam of
conductor 226 of the first half 202 contacts and

each electric
mates with as@étﬁgtﬂaérh'tﬁe’éﬁeP‘}‘c‘él?rrfaﬂ&l’lﬁ’n&é‘ﬁm%ﬁ‘sﬁ(ﬂ%ﬂﬁ*b%ﬁ%%ﬁl%I?éf | ectabl e
first contact beagpdg0 afe c%ﬂiaé’t%%gﬁ)‘na’t?: c‘ﬂfde%}gﬁfkft EGRLct BhEEH4] ﬁgla second

conductor 226 of the second hal'f 204 when t rst and secon 1Ves
202, 204 ar ecoptackleamadt2qiesiianddin Fistgia by sEle reia‘tmslﬁlp,restsh@mmdhgurbé%c#ﬁzm

of each ele t haI | k

cont act s thgf%ée@nc %8@9%&%&?}4%%%@5@ 15]% Str!” hzttss ré?’é%tzﬂé %“8 Ctgr‘i‘?ﬂ
el ectrical CcoadBdRds mg?:ﬁ&o@ﬁattﬁt@e&ﬁd@ﬂﬂad‘iabém 2024 swiiReer ih Reatfonrs theand
second hal v es 2 0098] _The contact between

0
t he associ at 8@5%?”@6”%’?1#@%@3%801@%%%?5 Hien Bigyres 34 ang ot he first
and second hal vego®32, T%Q%aﬁa@%%f&@ﬁmmztds% ﬁ%ﬁi@@gro‘ﬁﬁ)&‘%h@%ad%%‘ﬁs

242 to reS|I|entIy defl ect outwardly, away fromthe associated first
cont act bearfso2fic agsociapd efqepricnl eonducsese 82 Fel vpwer nd2owaendsefeashat ed.

The contact deleRed ARERAAF AR kX maRi 3PERMEORIE BRI

202, 204 al so caus irst contact
resiliently Rgfré égtlo i‘}mlmucd;b'gcingamﬂvcm ndjmeth®lassded. at ed second

contact beam 204. il ient of .the firs nd sec

cont act beams 24(500—5%2 }iﬁntpér’d‘iﬂﬁaéé 8%h?§l ‘fm?adrce‘éd”ﬁfé‘ﬁ/\;ie?éﬁ‘a Ree SR

associ at ed fsbﬁsﬁbaﬂ@d2$ﬂﬁﬁﬂﬁﬁ e &8loagt shoRANBFiZds 3844, and 45. Thd 0088TpalThe

i denti cal é r f the first and second hal ves 202, 204 of
o2k stberapeed

t he connect © TR eoldes sonnsetions Refareen theditstrad easend W@“—l@ of
parts neededpt @06QReelcdEtectod QO(‘P&H&H@&I‘ Qﬁ%e%% mblﬂhﬁg%’@s’iﬂaé?p/é Qlo@vn

non- her maphro itic connector of ar abl e capa It1es reove
the | MLAs 208 caff08él n@h@@mﬁwam theienéacspartipns B! thestecticnl t o a

desired | engf, Piuc{op.? g&ﬁfgﬁﬂp%ﬁ‘ Hle eFe%{rEch#OXdé&&?g%@gﬂﬁé A % P ,{?\O’JL{?) eddn

different applicatio An° efvectr ¢4
connect or cefthransssegiated electrical dondistan@26 nfihu decngd aalf Ro4swhdnathé fisnghda

second hal f tha S ured t irst h he first
hal f retai nPHg" hile‘?S;%Qp:%O%rqé‘TW 3 o B festicl eondCesbivatio Byludepiy oo
defining a f)deal’ﬂ&t wg e thgbdinspesadh abaraftrehOy. @mﬁbﬂl@&ld@ﬂ@l&ﬁét'b@é’bﬂ@f
the first half nd the second half retaining a second pl ura(ady

%’p@ thcent

el ectri cal T SP7anTdicHenats sgtast Berorgadpieaties eosiyerselp
to as econdﬁg[ QJIF@CQ' c%ﬂta@tfs aﬁ@ﬁlaﬁ*;@mq st?l?étzfntlal‘w&f dé}ﬁ' of Hﬁ)stfahtfaglg/ non-

projection is received in the second opening he seco
proj ection §dlecteblsifiyggontactiam 210 of ancqgmnamgl wmmtwa‘ielebﬁmsltcoadmtmé@@nd

hal ves are mhggec}nﬁ)ur ! 4%lﬂaﬁt € iorls FtbgCOIell B5 %sl LJ()) 43%.891?1?6%, as sgown

first and secon 1ties o rical "CoA
in Figure 36 The ﬁrst contact beam 240 of each electrical conductor 226 of the first

half 202 likewise contacis the second contact beam 242 of an associated one of the
electrical conductors 226 of the second half 204 when the first and second halves 202,
204 are mated.

[0098] The contact between the associated first and second contact beams
240, 242 of the first and second halves 202, 204 causes each of the second contact
beams 242 to resiliently deflect outwardly, away from the associated first contact
beams 202, as the first and second halves 202, 204 arc mated. The contact berween the

associated first and second contact beams 202, 204 also causes each of the first contact
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wherein each of the first and second hal ves define side walls of
equal hei ght on opposed sides of the respective first and second
pluralitie®woghoddBa@ddri cal conductors and opposed end warkC¢BUSEI074301
extend between respective ends of the side walls, and wherein
t he opening of each of the first and second hal ves extends al ong an
entirety of the length of at | east one of the respective walls, and

the proj ect iteimoR0rRcEs Rdntly Aefldc bfivaring afef 866 hd M SateKiceRtScoalaeng
an entirety of the |length of at |east aone of the respective walls.

gtn . !
2. The el ectfi@al*copmietign dsBeqten pt ba iyt aed sepndiconipREheama 26Ha i r st
and second Rei et d ORBoAReRAdh iRlasARHIRAEAN] ORBI BI%aPBLARD4! ONG
the side walls of the respective first and second hal ves. .
The el ectri @42. connector as recited in claim1, wherein the side
wal | s of each of fiyst, and, second..halves.are recessed s 0,
ot i ne the 11 ot 14881 o ZhSlasAEL SERBNAIOENRERA! Fid SERR TR A 20t &
pr oj ect i ons the connectat. 200 helpeloaginirhieathe@ambecif Qi ffasnt tygeh beshrisMe&leditan 1,
wherein the first ﬂnd secoqﬂwhalves are devoid of anngu'de pi ns and

1

i
gui de pi n bEpReguct the connectey 20Pnia CMPRRTOR {ut NUHHBRPEPAILS comerteeef i n

claim1, whesehstadlbeadabli®ibs. aNEres RGN INRAY 868 SnDeGRAEd HEeb&thuous strips
substantially 1dentically with respect to each other. 6. The

el ectrical ewhtheee¥ro adesisdilangd, fopcesminadate diffhendy sizedeousiaghediseein
wal | that c I ning of the first half is the same wall as
t he respect?@%ﬁ%ﬁ ﬁhgﬁgggbarries the projection of the first half.
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7. The electrical connector as recited in claim1, wherein each of
the first and second pluralities of electrical conductors conprises:
a first conductor including a first mating end that defines a first
contact beam and a |lead portion that extends along a first axis and
is in electrical communication with the first contact beam and

a last conductor including a second mating end that defines a second
contact beam and a |ead portion that extends along a second axis and
is in el Eéﬁ@jlﬁgpnun|catlon with the second contact beam

wherein t I rst contact beamis substantially parallel with respect
to the first aX|s and the second contact beamis angled with respect
to the second e el ectrical connector as recited in

claim 2, wherefl n tH%n?kﬁgfdéﬂﬁﬁ§558ﬂﬂp%?%§ect|ons and the first and

second openi ng@h&uurnghmucﬂxg £ fickt hallf@nd D&ceMPhaedhhiSs 0bnfidnfedrte sReckily e
first and second halv The el ectrical connector as

recited ihe&rshahghe ﬁﬁéh@f Friaipiag éé‘léwphg@lltapéele@flpqi eendyptarnigs defiping a
faci ng reﬁl@?cﬁf‘eﬁm%%pb%ﬁ a‘&i &% h%’ﬁ p?cg&tﬁlﬁ fﬁl%%é%aﬂ%\ﬁgﬁé%e\éo cﬁ?almg

recesses. ectrica nnector as recited 1n clarm6,
wher ei n tirtinespecbnd pluwdity of electrical conductors and defining a second opening

disposed adjacent to a second projection of the second half, wherein the first projection is
received in the second opening and the second projection is received in the first opening
when the first and second halves are mated to each other so as to electrically connect the
first and second pluralities of electrical conductors,

wherein each of the first and second halves define side walls of equal height on
opposed sides of the respective first and second pluralities of electrical conductors and
opposed end walls that extend between respective ends of the side walls, and

wherein the opening of each of the first and second halves extends along an
entirety of the length of at least one of the respective walls, and the projection of each of
the first and second halves extends along an entirety of the length of at least one of the

respective walls.

2. The electrical connector as recited in claim 1, wherein the first and second
projections and the first and second openings extend along the side walls of the respective

first and second halves.
3. The electrical connector as recited in claim 1, wherein the side walls of
each of the first and second halves are recessed so as to define the first and second

openings and the first and second projections.

4, The electrical connector as recited in claim 1, wherein the first and second

halves are devoid of any guide pins and guide pin bores.
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that carries opening of the second half is the same wall as the
respective wall that carries the projection of the second half.

5. The electrical connector as recited in claim 1, wherein the first and second

halves are constructed substantially identically with respect to each other.

6. The electrical connector as recited in claim 1, wherein the respective wall
that carries the opening of the first half is the same wall as the respective wall that carries

the projection of the first half.

7. The electrical connector as recited in claim 1, wherein each of the first and
second pluralities of electrical conductors comprises:

a first conductor including a first mating end that defines a first contact beam, and
a lead portion that extends along a first axis and is in electrical communication with the
first contact beam; and

a last conductor including a second mating end that defines a second contact
beam, and a lead portion that extends along a second axis and is in electrical
communication with the second contact beam,

wherein the first contact beam is substantially parallel with respect to the first axis

and the second contact beam is angled with respect to the second axis.

8. The electrical connector as recited in claim 2, wherein the first and second
projections and the first and second openings further extend into the end walls of the

respective first and second halves.

9. The electrical connector as recited in claim 3, wherein the openings are
defined by inwardly facing recesses and the projections are defined by outwardly facing

recesses.
10.  The electrical connector as recited in claim 6, wherein the respective wall

that carries opening of the second haif is the same wall as the respective wall that carries

the projection of the second half.
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