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6 NOv 2006 WR)@Q‘P5&9@5@5}?&&%&@?@8@&@%%6&&& More particularly, the invention

relates to a retention member for aligning and stabilizing lead assemblies in an electrical

connector.

BACKGROUND OF THE INVENTION

[0003] Electrical connectors provide signal connections between electronic devices
using signal contacts. Often, the signal contacts are so closely spaced that undesirable cross-talk
occurs between nearby signal contacts. Cross-talk occurs when one signal contact induces
electrical interference in a nearby signal contact thereby compromising signal integrity. With
electronic device miniaturization and high speed electronic communications becoming more
prevalent, the reduction of cross-talk becomes a significant factor in connector design.

[0004] Thus, as the speed of electronics increases, connectors are desired that are
capable of high speed communications. Most connectors focus on shielding to reduce cross-talk,
thereby allowing higher speed communication. However, focusing on shielding addresses only
one aspect of communication speed.

[0005] Therefore, a need exists for a high speed electrical connector design that
addresses high speed communications, beyond the use of shielding.



SUMMARY CF THE | NVENTI ON [ 0006] The invention provides a retention nenber
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[ 0010] Fldceompdaymgdraiingdiow exenpl ary protr usi ons in accordance with the
present invention; [0011] FIGs. 2A and 213 are side views of insert nolded
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and

alternate enbodi nent of a retention nenber shown 113;

[0014] FIREfeHﬁ‘i\eIaWIABﬁﬁéi)‘P%ﬁef wnderstiod when read ﬁewmce%wah thsrappensledrb| y
| udi
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[0009] FIGs. 1A and 1B show a right angle header connector assembly including an

exemplary retention member and exemplary housing in accordance with the present invention,;

[0010] FIGs. 1C and 1D show exemplary protrusions in accordance with the present
invention;

[0011] FIGs. 2A and 2B are side views of insert molded lead assemblies in accordance
with the present invention;

[0012]) FIGs. 3A-3D are isometric, side, front, and top views, respectively, of the
retention member shown in FIGs. 1A and 1B;

[0013] FIG. 3E is a top view of an alternate embodiment of a retention member shown
in FIGs. 1A and 1B; |

[0014] FIGs. 4A and 4B depict a right angle header connector assembly including a
another exemplary housing in accordance with the present invention; and

[0015] FIG. 5 depicts a right angle header connector assembly including another

exemplary retention member in accordance with the present invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS



-2 0 6 NOV 2006 WD 2005/018052 PCT/ US2004/ 024691 [0016] FIGs. 1A and 1B
show a right angle header connector assenbly 100 conprising an ex@rﬂoﬂ@\rmgh
retention nmenber 120 in accordance with the present invention As shown e
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i—(

terminal ends, for example. The contacts also comprise mating ends 112 for engagement with
complementary receptacle contacts. As shown, the connector 100 may also comprise a first
embodiment housing 114. The housing 114 comprises a plurality of spaced apart dividing walls
114A, with each dividing wall defining a single notch 114B. The dividing walls 114A are
spaced along the housing 114 and are spaced apart far enough to create an opening or slot ST
that is large enough for the mating ends 112 of each IMLA 102A, 102B to pass through
(approximately 0.9 mm or less, for example), and small enough to prevent the IMLAs 1024,
102B from moving in a first direction (e.g., in the negative x-direction shown in FIG. 1A, i.e,,
toward the housing 114). In a preferred embodiment, there may also be mechanical stops MS
defined by each IMLA to prevent each IMLA from moving in the negative x-direction.

[0020] The housing 114 defines one or more notches 114B. Each notch 114B desirably
receives a half taper or half ramp protrusion 114C on each IMLA 102A, 102B, so that the
IMLAs 102A, 102B are locked in the opposite direction (e.g., the IMLAs are generally restrained
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toward the housing 114). In a preferred enbodi nent, there may al so be
mechani cal stops M5 defined by each IMA to prevent each | MLA fromgWnOv 7mes
in the negative x-direction. [0020] The housing 114 defines one or nore

not ches 11@1(@%[) otch 114B desirably recei ves a haI % 4/09‘;69 alf ranp

protrusi J02A; t B are

| ocked in the op%gsﬂ?tg]g% Mé@t“ﬂ’%%@‘%‘?“%ﬁ?h‘%‘ﬁfe)m| re gen ral%é]?e) % ai ned

- 3 06NOVZ2®using W2 2840 54 digepRatiity laniS 2 dtherids e protrtxdi@ KH4dl ¢a@ bk mﬁpeaﬁﬁl t he
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housi ng ﬁt!ferqu’f’&‘ag HF\A%’Q ‘#&Pim&x avsetartBﬁ‘bquﬁ?éﬁgﬁgaif’ﬁEapﬁF‘B d%}‘@@) 114C

can be r adipse@edtion, Bishbwi irOFIG301¢ af 11 \mspétttive@t ITBRSdesigh d116 W i divRNaBYEA &
cross-section, as shown in FIGs.

triangular |14 {0 or trapezqidal, 114C(2).

1C and 1092 Ae%‘%t byasmovetin éhecpeerlw-&}r%\% Grenciveay dioa the hevsing) 28&rA, 1028 to
be requgstﬂ[hubﬂgmeMAVﬁnA goggpction (i.e., away fromthe housing) after
installation of the A ~102B. [0021] The header assenbly 100 al so

conprises a rd0@i (The headbeassqnbiy\lm alko comnyispsietstention men@mﬂéﬁtwladd stability
of the | retention
menber % prO\C/}gl‘g"l ﬁﬁbﬁp aﬁﬁ@oﬁﬁtﬁ%;ﬁ%ﬂ%\ ﬁRiﬁg&r ue pé’s’lafl 8r§l ﬁ%u&s t he
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any |ength, d be si.zed an ha ed, t it sin | e head assenbly or
mul tiple %S%ﬁb ?}ﬂﬁ%"%ﬁ’r‘hﬁ‘%dﬁgr B’&%B?FB‘P@ F‘&%&E&?h (angmay g size
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header adsrgipFioéthe TEFP%tt%‘ééﬁn%ﬁﬂ jla@ &3y cemeespend veiffothp aidth Vg ob2singls headen nay have
a thi ckneggmbiPhas S orlm@y &‘ll')egp(ﬁld% el CBBBEE& mtg%rf a ﬁfﬁﬁmelog hgadA\Eg(sEMf@é paci ng

| S bet ween adjacent | RM.As e about O. nplary
conf|gurahsp@wsladmmﬁ@eomeB@Oﬁmmtlon for 1 0 inch slot centers, and 120

position, for ente al i nterleavi ng. shields. The
| MLAs are star@‘2 a]onewnﬁy S cﬁa?ssﬁﬁgabquﬁhst hepymiimetprs, ok exafipie,” any
centerli n&mismlﬁgdsmeﬁ@beﬁ@dja&msm nldyebsaﬁomovs Lqmmnnmeﬂéﬁnsaxdmpmyi ons.

Ex I ' I de, t ted t
[0028) _ Feigiess obidad Sopenlion b UintRIQGameReg 140 g ken o0 HoBRot on. |

The | M%eﬂt@l%palpﬁﬁﬁ&it ﬁﬁe?rle%whg BRiaIds. C PR VLA PdrE SinRhloRd, SHidH hdink haf@BdUCt i Ve
contacts 104, and a lead frame 108 through which the contacts 104 at | east

partial | yl\ﬁa_asemy bemtackedimteatysengdingspacing desjeadden quglomer densityprroatingas ei t her
ground Orcoﬁéi@é}gtiong.oﬁﬁaﬂﬁﬁlés include, but are not limited to, 2.0 mm, 2.5 mm, 3.0 mm, or 4.0 mm.

[0023] FIG. 2A is a side view of an IMLA 102A according to the invention. The
IMLA 102A comprises a linear contact array of electrically conductive contacts 104, and a lead
frame 108 through which the contacts 104 at least partially extend. The contacts 104 may be

selectively designated as either ground or signal contacts.

[0024] For example, contacts a, b, d, €, g, h, j, k, m, and n may be defined to be signal
contacts, while contacts ¢, f, i, 1, and o may be defined to be ground contacts. In such a
designation, signal contact pairs a-b, d-¢, g-h, j-k, and m-n form differential signal pairs.
Alternatively, contacts a, c, €, g, i, k, m, and o for example, may be defined to be signal contacts,
while contacts b, d, f, h, j, 1, and n may be defined to be ground contacts. In such a designation,
signal contacts a, ¢, e, g, i, k, m, and o form single-ended signal conductors. In another
designation, contacts a, ¢, €, g, h, j, k, m, and n, for example, may be defined to be signal
contacts, while contacts b, d, £, i, 1, and o may be defined to be ground contacts. In such a
designation, signal contacts a, ¢, and e form single-ended signal conductors, and signal contact

pairs g-h, j-k, and m-n form differential signal pairs. Again, it should be understood that, in
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[ 0024] For exanple, contacts a, b, d, e, g, h, j, k, m and n may be defi ned
to be signal contacts, while contacts c, i, i, 1, and o nmay be def(jRoN 2096
be ground contacts. In such a designation, signal contact pairs a-b,

g- h -K, Afhoiddisfsar mdifferential signal pairs. Ateg éz\i&%bq}ﬁ ont act s
a, e, nerhl Bii:h ofthe@Rftalts frfdl ﬂﬁiﬁ%@ﬂleﬁ’ned%&tﬁ%?ag%{‘xélrcg% @Itat

cont acts l e contacts b,

gr ound ccﬂ@%t@momtheseaéneraelﬂmﬂtbmmhmon signal contacts a c, e, i

m and o form I i

contacts a, ,[édz'gﬂ & ﬁﬂﬂ%@ﬂ% dggr}?&atﬁgy&g&#b%{l §1e(>)<‘}aeqn ?&&te&?on ‘Blghe@ﬂ?‘&ﬁé%gt o be
si gnal contacts £ and tme gmund)mmmts It should befunderstodd thatndmay ba;leslimbldetfw@dlot o be
ground contacts nd e form

o oe- craeeay. ftao Rt chfieistE SHERush s K| coalaelsr it B afpund SRSt m 1
form di f freakerbitadt befogale sipahlrcdntadsdo.NThiis] the Basentmag baeﬂﬁgmtt@ uhfi8bford N -4 O
6 NOV 2006 WD, 2005/018052 PCTI U8200§/0 4691 general, each t he cont acts
may t hus Besignef popiptsmate; Preausecantaglidand bae gy pomacty BuiBerdissigaation, th

dependi NGesdfindl Qﬁdsr&%kﬂlﬁlﬁ XBthéts Phndl1 %y%lé Rkdef@ddl He%n(i tﬁ@ %ﬁlnnlaf‘erﬂé 6Pthe t)gh%{' and 1

k,

desi gnati ons descri bed above in connéction wth A, contact

are gr ours@nigen sathakthe grougd eentertoeandrd aats edate maqfth@ Slgm} chtademateand.e,

t hough n further than signal
cont act so“%‘% tﬁ%ﬁ?ﬁﬁﬂmﬂ(y‘éﬁt{;ﬁé@‘#@ﬁg&%ﬁQ&E&télgon yef ore the signal

contacts do. To02s] FI@ 23/ stasidervigw oftanIMIug 2B thatg:ompndesbﬂixmmecontab’ezrﬁaiy@ﬁ al

contacts Because cont are und, c ts in ther

desi gnat i g%&“’?]l]}‘éco E?tmer‘fﬁtlta‘éﬁ&@l ngfeﬁéjﬁﬁmﬁoﬁ% &‘6‘? c}’aﬁic‘?ﬁ%ﬁ% A&t ended
beyond t hastﬁﬁm?adxteaada g, thB €orRAdREI04 rey Hotelebtivety déa%hatta@@s @fheti@ukddit act s
g and in mate before any of the signal contacts mate and, still, the IMA

can suppéi&na]e‘iopﬁé'ﬁs desi gnation wi thout nodification. 100261 FIG 2B is a

si de vi ew of 1O2B SPL e [
el ectricall y t/c)tﬁ?ve CBEI{E‘%‘?S 10% égﬁldfiacl *’B’ dfflg%éﬁﬁ%egﬂ?{t%bfgﬁgn\%}ﬂ ch the
contacts cmtactatwhlle@asttactpard igal, blsdmxmaa't’o@ defigrali to be groand oorttants. InkGch aray be

Sapt o CEHRE R HIghPEut: Py 1EL o RYR, Bla ShRRRURR ASBH R Lo
signal  grnagively, dhtaess bg O f BG] lsarm n, dor egamplc aigbd dbﬁﬁﬁad/tdlfe siteibi dodehctsp be

ground contacts. In such desi natlo naI confact pairs b-c, e-f, h-i,
k-1, and VHulS CPRIAFH #i% P brit Ml ?gﬁ&beg%ﬁ o ep&f?%rnfgmas&;ns%ﬁtacts b, d,

f, h J, d@s1g1%ﬁ@n rbagJaPéon%?sr’H)Hef hfﬁab’atlitﬁn flﬁﬁz's érﬂe@ﬁi 198/ ucoR 1A Ghsther WhI e
contacts a, c, , Kk, in, "and o nmay be defi ned 0 be ground contacts.
I n such ales1gnat10n contacts b, c,e, £ h, j» 1, and n, for example, may be deﬁned to be signal contacts,

while contacts a, d, g, i, k, m, and o may be defined to be ground contacts. In such a designation,
signal contact pairs b-c and e-f form differential signal pairs, and signal contacts h, j, 1, and n
form single-ended signal conductors. It should be understood that, in general, each of the
contacts may thus be defined as either a signal contact or a ground contact depending on the
requirements of the application.

[0028] In each of the designations described above in connection with IMLA 102B,
contacts g and m are ground contacts, the terminals ends of which may extend beyond the
terminal ends of the other contacts so that the ground contacts g and m mate before any of the
signal contacts mate.

[0029] Also, though the IML As shown in FIGs. 2A and 2B are shown to include fifteen
contacts each, it should be understood that an IMLA may include any desired number of
contacts. For example, IMLAs having twelve or nine contacts are also contemplated. A

connector according to the invention, therefore, may include any number of contacts.
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desi gnation, signal contacts b, d, f, h, j, 1, and n form singl e-ended
signal conductors. In another designation, contacts b, c, e, f, h{gNOVI206
and n, for exarrpl e, may be defined to be signal contacts, while contacts a,

d, g, i, Dosioidid, © may be defined to be ground cont Eifct'[%szbdl/oﬂd&ﬁ a
deSIgnatlon (fos@ E&qmt@&flom'msleo ofipAllS affadm bGHidR P Buffon Sh&TSY,

pairs, and signal contacts h, ], 1, si ngl e-ended si gnha

conduct orAs willbe dnssuibed inedetaiichstost, @mnnmamonulﬁo g@mép sonfigazadrsuelf thattbe cont act s
th f d
may thus be e ﬂlé]ﬁ’c%r i‘%(% ﬁlth% g?gnug fy:teld %8’%@] ?1r15@ agci %H&? f#gggﬁéétPgﬁngohgg

on the requirenents
descr i bedMal20102. iThe@ompexiond A0 may e ﬁMbér confByred S@httmmsecgmdlﬁﬂl:ellm af thegr ound

contacts s .end nal ,ends
o7 et o B & SF REmR Frebtl mefin, B0 ThEs MR R 10 mat BE Bfea Ty
of the sh@naht tROhAEIriiolPi0stral 628 refinfion meRBETIR0! A6 dxMute iS EHRWA th FIE! Cs.
2A and 2B are shown to include fifteen contacts each, .it shoul d be

under st o4d- Fhee thgrrmroatioral ¥ of gl HY2 eréeayds éﬁrﬁhﬁfﬁ@lm%’fme‘éb‘ml%{ s. For
|
exanpl e, golehsr, ﬁb@%%ﬂ ®r Rififle, BObRE re%)%n&“iﬁﬁ:ltsstg 99{166 B ng,%%

connector accofding to I Avent i on, ore, may I
cont act s.120 & the gegative Muectlmoz@oﬁh@hmm 1p&r1 US2004/ 024691 [ 0030] EaCh | M_A

1027 1028 COMBP SR aAr ARkl Mals UV, BV Nl of 1111 P

descrl bed in e armportion’ configure t hat
t he ret ecténtion nlmﬁaeaccbﬂﬁngmyhé invergiongAy stvstnjeneteitdonanemipge 20 may b0 and a

first face 1 of | MLA 02 Th a.rm ortiop 0 may be further
conf i gur e ¥t ’Pﬂ]zg{ngafo"s@‘@ﬂ’ﬁ gi%ﬂle‘bef atrlll\/l%% &XW YRed on top of
the ret erfdcRidal ateﬁdmtb%ch hdweplhdvie Yol Sniphy AeankemPRee rédtftiont hat the

arm portion 15 stra l'es the retention menber 120. An exanple is shown in

FIG 4Amwb@mayh@veaﬁhwg%ﬁqf@h0%6m atlﬁ@ﬂnwmllm%mwéaémm{e
retention,ipat ugﬁieret |a %&Eqwadép&@{%mﬁé% A 3Ry the button

end 152 acts to e retai ner ne ative°x-direction
(toward tChmehtousng mﬁdétent{ocmibn}beﬁlmmlﬂslaBﬁgthlothamnnmnéuoltbq typicdle, front,

and top vi. re ectlve etention nmenber according to the
|nvent|oHV1&€ﬁ§f§ ofﬁoéngr}e/{%ﬁ??%nber 120 may be forned, by nolding for
exanpl e, as a[e3epl @h@teesnﬁomfneﬁméﬁaoabmpﬁmamll@bhmn 122 hatifig & first eﬂdect rically

I nsulating material, such as a plas for exanp As. an _exa t he
retenti oﬁg 24vanda pecrad side |22 %01 Wé?‘b???‘“ﬁf? br %%@?ctm%ﬁrstélqeéagéw ed'rallabout 20

mm and 3o8RR102 B the IMLAs. Thus, the wall portion 122 prevents the IMLAs from moving in
the x-direction (as shown in FIG. 1A, for example). As described above, the arm portion 150 of
each IMLA straddles the top 122T of the wall portion 122. The end 152 of the arm portion 150
abuts the second side 122B of the wall portion 122 of the retention member 120.

[0033] The retention member 120 comprises a plurality of protrusions, or nubs, 124
disposed along and extending from the first side 112A of the wall portion 122. The nubs 124 are
sized, shaped, and located such that the nubs 124 form a plurality of channels 126. Each channel
126 has a channel spacing CS, which is the distance between adjacent nubs 124 in a given row of
nubs 124. The channel spacing CS is chosen such that an IMLA may be received and fit snugly
within each channel 126 between adjacent nubs 124. The nubs 124 serve to align the IMLAs
truly in the z-direction, and prevent the IMLAs from significantly moving in the y-direction (as
shown in FIG. 1A, for example). A rib RB can also be added to the second side 122B of each
IMLA to help prevent movement of the IMLAs in the negative z-direction. The button end 152
of arm portion 150 of each IML A preferably snap fits over a corresponding rib RB.



about 2-5 mm The retention nmenber shown is adapted to retain ten IMAs in a
single connector. Thus, the retention nenber shown has a length L RSWOV 2006
corresponds to the typical w dth of a connector conprising ten | M.As.

[ 0032] The webmBloides, Menber 120 conprises a wall portio iééﬁf’@&i"gf a first
side 122A an eGP . t e first
side 122A of 3?1@4\?\6“ p@r%ﬁg’%g%%d%\gﬁ%}g&tﬁ%&llﬁ%fﬁ&gd ‘kllﬁﬁs, t he vvaaflr ‘%ortion

122 pr eveiRéds desizablyehoser foamovide/tha gesingd changelspatingC$.i bran(exemple@mboidimeht, G 1A,

St aa oang wgef R St RSB RS el Kl MRS St B G Bt o,

porti on Xhghtlyalbrgesthtinthewdihrod eadhdMIX 28tiaf a tlharanvalfit ipabtdinalbetiétnake t he

retentio nber, .120. .1 0033] The retentjon nmepber 120 conpri ses lurality
of pr ot r MG S RiEEE Hovevetyodist aaHbls BPCATmERo Gt FEP FROATAAES | st
si de 112AueH astd®veil it BeiwetDihe MR As The@the vhisindr2 4ha depth QioF 85bh nabapess, and

| ocated such that the nubs 124 forma plurality of channels 126. Each -

channel desigpbhpehosendn aravide syfficisnhpsistance ip they-disectigtokesp thedMUdk frgmen
adj acent hdfe ¥ &r@ctﬁhyﬁ{;adl;égc‘ﬁ{rngfe enbe@itnent the nt-ﬁb g%iga ?395‘%&@%%@3%@ IS

chosen such that an | M.A may be received and fi hin each channel
126 bet wels lenghulod igachmubsl 24 2sidesiraidy ehesen to Juinisire /e pmouttiof matdmal teyiresi tot r ul vy

in the z-gi L,on; . Lanil f.i ' in the
Vi vect o B rb@on s BYE Dy il LA Shilndeof AR ERALAS, 1S
to the samMinkd. dn deexiadipe ehbeliment, thdhub length bisppmosineatdly fmvenishoudd bé he | MLAs
in the negative,z-direction. Th utton end 1 f arm tion, 150, of each
LA or orBatmoa Jasever, el i mbed 22 ey By vage s el | B draitc et B
2005/018(1,53165’@'513&3&% 024691 [0034] Each nub 124 has a width w, length 1,
and depth d. The width w of each nub 124 js desirably chosen to provide the

desi red channd035padMinignizing therpmoyntof spatsrial whereention membprl 20 capibifesto each
nub is a ql NPy ¢ | erGhannel | ' si ze or
1 D ge 1 y aRHEER e WoignBr the (Bhtecto?Cron AR, SRAGS Qa1 ey 380FR S, 2

obt ai ned rbwtded emd 124e, shoivhAs Fih 3 Ef Which edraésite redueiothe werght of the retetion atsinber
connecti nmet hods ,are..al.so conte te . such,as davet aj l .fit., between
Che T LA Barm s sEhue s e Rt GRY e FtppioR HERORT A e MMk Al TS S hosen
to provi dgossihd ofaubil 24t Siowis & shéuld beundetbiood idt @single rb® P nlitkel 24 Mk from
noving in the y-direction, In an exar’i‘gl e enbodi pent, the nub depth d is

appr oxi nestEics, of thatmorerthan twqwops of nghs 1¢4 81y ReEMPIPYed.s desirably chosen to

m ni mize the eENt TAE rofdkieh hidknbeLrd i LomBrises pRrhift§ of SaRNZE AkpbRADEr 120,
yet still pr o?fimgept he Elesi red stabilizat iooﬁnand paI imﬁrrent of dp
along and extending from the first side 122A of the wall portion 122. The IMLAs preferably

pass between seats 128. Thus, the retention member 120 prevents the IML As from moving in

the z-direction (as shown in FIG. 1A, for example). The seats 128 are configured to have a seat
spacing SS between them, as shown in FIG. 3C, for example. The seat spacing SS may be
smaller than the channel spacing CS, as shown, to provide compliance with IMLAs that have a
lead frame 108 that does not have a uniform thickness in the area of the seats 128.

[0037] The second side 122B of an exemplary retention member 120 preferably
comprises a shoulder 130, a pair of grooves 132, 134, and a foot portion 136, as shown in FIG.
3B, for example.

[0038] FIGs. 4A and 4B depict an exemplary retention member 120 as part of a right
angle header connector assembly including an exemplary housing 300 according to the
invention. The housing 300 is similar to the housing 114 described above, and comprises a
plurality of spaced apart dividing walls 3004, each of which may include one or more notches
300B(1), 300B(2). The dividing walls 300A are desirably spaced apart far enough to create an
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I MLAs. In an exanpl e enbodi ment, the nub length 1 is approximately 1 mn. It
shoul d be wunderstood, however, that the nubs 124 may have any w digg NGV 2006
length 1, and depth d desired for a particul ar application. [0035]

M nim zi NGwlo %}:; of material in the retention marrb&r/l:}é 4%9&5 i butes to
mnim zi f Hﬁ%’ b 124
may haver%eﬁlﬂg &ﬁb ﬁlgﬂiatztzggla&g% é}rﬂlazézéﬁ % %?%:%P%g?ves to%?b uz%g t he
wei ght ofto pss threughr(gigo approioetely 0.90ym erdesals ahd smalt enofigitio frewenttheighgsnent  of

the rete Tho of nubs 124 are
shown, |ptOb %mtrfngpnrg%%ﬂc%f@gecbgﬂé 5| ng &1&8\%05?”51%@' 124 may suffice,
or n% hat moreI 1[0039] t Wach mich 31)‘0B(11)b|3003229 rmWebehellﬂﬂpeMﬂdJalf[rﬂgﬁﬁﬂoliﬁEiﬁn Be(‘zijcent i on
menber 120 al.s | S a ur.al of se e al ong an

ot onii neReRtnM TPAASiRE; Rt BaYAL lozd b Atockst iy 36 noepise R ac

pr ef er abld¥rectRaIBe. DAV WERSIn BRHoSsiAZ §00) AftetDei hﬂseﬁ@d RS !h@'ﬁoﬁﬁ‘ﬁEJﬁYO %%Pa&zfeevent s

the IMLAs fromnoving in the z-direction (as shown in

exanpl e) rmr@lwa%%s@sﬂ@meg,mwgﬁ@ﬁ% cgmberamped in elt@p@kb‘ﬂgoﬁwobet ween
them as showAsidd ﬁu@maércﬁ&%éﬁ) gﬁ%ﬂr?ra{)%ﬁaﬁﬁ-&g s%&?dh' eSaitEA% ?(ﬁ%l I er

t han the channel ‘spacin 0 provide con’b ance w t hat
have a Idesign ﬂlm@&@lualmwmwmﬁa\be ranmdﬁmﬁnmbgatwk makection (i.be area of

the seats_12 € ond |de 2 aAhAEX ary retention nenber
120 pr ef @W&K%&@%ﬁﬂ% %e%"i %Wﬁ {bzgﬁ"?gﬁ%oves 132, 134, and a
f oot portion mlm] a&“héb;ﬁbﬂl’plarylh&isﬁgwﬂﬂssufabryﬁ&ﬁﬁ‘ﬁir&hﬂ[ﬁ&ﬁ&% aﬂt‘da@to% and 4B
depi ct an exe ary retention nenber éo as part, of a right | e header

connect oo¥ERE) 1 2jstagperad Agtesh Kot &xaomRlss g B{?§Pﬁ@n 3e0€ %?6'(?(5‘8%53 Ftdlofql?e
i nventi ongoBAg aﬁ@é’?ﬂoﬁﬁs@ﬁ)@oo&oﬁh Helgmgonhgn@mg B URdaBla ;éc%n&iﬁét o 3RSt p bove

and conprises’a plurality of spaced apart divid I's 300A, eac
whi ch maylhisrstapgenan incerasesstabilitpettheeverdo@mpgecor. 3OOB( 2) The di vi di ng vval | s

300A d t al 06 WO
30051015055 IR, 303 & SR arbine SRS Bl iemiscl oy focbidn B0,

t he mati nige ianasiol.l ZThofetab@ng njeMbér mzsegenmufsm the fqrassf atsrippdigithftangp fits into

appr oxi mat el 9 | ess nQu revent the | 02A,
DR T T ortes 2P Tameh ey § PakbaRt dhsah LA SHatd bt hEstRe RS 405 end0 0,
Each not Gpr3@ftely 1-2300Bfof bxdr@slE ibéteeh tRandivitiad EMLAs. Thk ienEﬁaerﬂWsﬁ’iﬂﬂﬁl on

300C on each | MLA 102A, 102B, so that the | MAs 102A, 102B are | ocked in
t he negatind thepumber of spacing members 430 is desirably dependent on the number of IMLAs. In the

L.

(Qr

example shown in FIG. 5, the overall length SL of the strip 410 may be approximately 19 mm,
and the overall length L of each spacing member may be approximately 9 mm.

[0042]) While the present invention has been described in connection with the preferred
embodiments of the various figures, it is to be understood that other similar embodiments may be
used or modifications and additions may be made to the described embodiments for performing
the same function of the present invention without deviating therefrom. Therefore, the present
invention should not be limited to any single embodiment, but rather should be construed in

breadth and scope in accordance with the appended claims.



direction (i.e., away fromthe housing 300) after being inserted into the
housi ng 300. For added reparability and strengthening, the protrUQ]pngﬁgﬂ§
can be ranmped in either or both of two directions, and thus may have a
triangul ar or trapezoidal cross-section, as described above. This design
all ows individual 1 M.As 102A, 102B to be renoved in the negative x-direction
(i.e., away fromthe housing 300) after installation of the I MLAs 102A,
102B. [0040] The exenplary housing 300 desirably allows for | MLAs to be
attached to th housi ng, 300 in a staggered pattern. For exanple, one
protrusion SOOEQﬁéﬁﬁgﬁggﬁe a first notch 300B(1) and a protrusion 300C on a
nei ghboring I MA can engage a second notch 300B(2). This arrangenent
increases stability of the overall connector. [0041] FIG 5 shows an

al ternate enbobifreslecti¢al gonnseter pomprisigrber 400 according to the invention.
The retaining generally in the formof a strip 410 that snap
fits into recgggggaﬁéagﬁe i ned by a backbone of each I MLA. Spaced apart
spaci ng nenber sledd8ssexbBrdmpeiging @tharigehy thht Stefds iftothechcasiak én a hatimgen t he

i ndi vidual, | MLAs. The length of the strip 410 and the nunber of spacing
menber s 4@5xpgnd@§|rably dependent on the number of IMAs. In the exanple
shown in FI G pieaf Q?seﬁl‘ﬁf}r @kdmér%@&%bs@% ﬁ)flur‘éll o‘ftrétlelﬁ)t lsQJrﬁ@é's tEﬁ FERLOXI mat ely
19 mm and the overall "l ength spacCi ng ne e ‘approxi mately
9 nm [ OOte]leadiasdembihErommesang lmauiﬂasttqncdlrhta@nbwhﬂemescr| bed in connection

with the prefegr enbqdi ts of the vari ous f IS to be
under st ood t ha g?aﬁealsseﬁ%ﬁ?'?e L FO0BT TR At éas%mﬁgbg&é%tzﬂ%ﬁes HserMmeE M ons and
addi t i onsth@myatiag dirédnt 0 t he descri bed enbodi ments for performing the sanme
function of the present invention wthout deviating therefrom Therefore,
the present invention should not be limted to any single enbodinent, but

rather shoul d ?eﬂj‘grbgég%g 8gnec%eadtcﬁnﬂnfi SA0RH e %aoaganﬁgafd&h@rthe

appended cl ai nms i's cldinme 1. An electri connect or
conpri si ngomprsses:mmampoxtiohahm axtgndsoverdhie etarerting proveptsithe hgd asseatblyng end
that extepds into t mating . direction; d | ead assenbly
ot ai nor BORIPPGRRL e grin e R R A T o B SBEHEERT  ho | ead
assenbly f4a@poving in at | east one direction, wherein the | ead assenbly
further conprises a biasing nenber that biases the retainer in

3. The electrical connector of claim 1, wherein the retainer prevents the lead

assembly from moving in a direction opposite the mating direction.

4. The electrical connector of claim 1, wherein the connector housing comprises a
mechanical stop, and the lead assembly abuts the mechanical stop such that the

mechanical stop prevents the lead assembly from moving in the mating direction.

5. The electrical connector of claim 1, wherein the connector housing comprises
first and second dividing walls, the lead assembly is disposed between the dividing walls,
and the dividing walls are spaced apart by a distance that is small enough to prevent the

lead assembly from moving in the mating direction.

6. The electrical connector of claim 5, wherein at least one of said first and second

dividing walls comprises a notch, and the lead assembly comprises a protrusion that is



the mating direction. 2. The electrical connector of claim1l1, wherein the
| ead assenbly further conprises an armportion that extends over fyg UV%O
retai ner and prevents the |l ead assenbly fromnoving in the mating direction
relative to adjacent |ead assenblies of the electrical connector. 3. The
el ectrical connector of claiml1l, wherein the retainer prevents the | ead
assenbly fromnoving in a direction opposite the mating direction. 4. The
el ectrical connector of claima1l, mherein t he connector housi ng conprises a
mechani cal st t he | ead asse Euts e nechani cal st such t hat
the nec h‘&ﬁ‘?'& ingq 6‘8" BPEh ANdsPIERENT 1"’3 tb?v froghmaien gt Prfio {éﬁ%o“rratl ng
di r ect i ongppesitelthe nfatifE Hiré&dh. connector of claim 1, wherein the connector
housi ng conprises first and second dividing walls, the |lead assenbly is
di sposed between the dividing walls, and the d|V|d|ng malls are spaced
apart by a disj [ d ly from
wpart DY, 2, 8L 5 afeclikal &Rk of AT, L PHRYF0 il PR PP L
wher ei n ammﬁgaaﬂmone of said first and second dividing malls conprlses a
notch, and the | ead assenbly conprises a protrusion that is 9 0 6 NOV 2006
received into the notch and prevents the | ead assenbly fromnoving in a
direction oppogifhe &8GR coREkctr FIdifNe, \Zherﬂlethé Msio%alllascaof}{hﬂ%]lgrr of
claim6, wherei'n the protrusion has a ranped con#ﬂguratlon e
el ect ri ca¢rogssengptéant or of claim 6, wherein the protrusion has a triangular
cross-section. 9. The electrical connector of claim6, wherein the
protrusion has a trapezoidal cross-section. 10. An electrical connector
conprising: a %orheedédicah Qbifico@r 00Nk K, Mhefei fHe poGusSGC hikda tapdzeidag wal | s,
each said dividing wall defining a respective notch, said notches di sposed
in a stagﬁ@ﬁ@ﬁ““ﬁélatlonshlp to one another; a first |ead assenbly received
in the connector housing in a mating dlrectlon, the first |ead assenbly
conprising a first protrusion that is received into the notch in the first
10. An electrical connector comprising:

a connector housing comprising first and second dividing walls, each said
dividing wall defining a respective notch, said notches disposed in a staggered
relationship to one another;

a first lead assembly received in the connector housing in a mating direction, the
first lead assembly comprising a first protrusion that is received into the notch in the first
dividing wall and prevents the first lead assembly from moving in a direction opposite the
mating direction; and

a second lead assembly comprising a second protrusion that is received into the
notch in the second dividing wall and prevents the second lead assembly from moving in

a direction opposite the mating direction.

11. The electrical connector of claim 10, wherein the dividing walls are spaced
apart by a distance that is small enough to prevent the first lead assembly from moving in

the mating direction.

12. The electrical connector of claim 10, wherein the first protrusion has a ramped

configuration.
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dividing wall and prevents the first | ead assenbly fromnoving in a
direction opposite the mating direction; and a second | ead asse”b@ﬁﬁUVZMS
conprising a second protrusion that is received into the notch inthe
second dividing wall and prevents the second | ead assenbly fromnoving in a
direction opposite the mating direction. 11. The el ectrical connector of
claim 10, wherein the dividing walls are spaced apart by a distance that is
smal | enough to prevent the first | ead assenbly fromnoving in the mating
direction. 12. The el ectrical connegctor of_ claim 10, erein the first
protrusi on has!3 Henplsetricaloefnngsien 0 6?&1m1k9,owlaer ?‘9 8t PROfUSIPRchag| %ct ri cal
connect or yRfgdhrrd8s kBetiopherein the first protrusion has a triangul ar
cross-section. 14. The electrical connector of claim 10, wherein the first
protrusion has a trapezoidal cross-section. 15. The electrical connector of
cl ai m 10, wher g} npthe LSt RAEYSE AR Aund SHNAE S SD roedSion Al et r i cal
connect or, conpr|5|n§. a connector housing; a t'ead®adde 1Y conﬁ?|5|ng a
mat i ng englagebsitialexdseRe@ionnt o the housing in a mating direction and a tab
that extends fromthe | ead assenbly in a direction opposite fromthe nmating
direction; a retainer for retaining the |lead assenbly in the electrical
connector, the i .00 LS} I L L d j de and
an opposite se%%ﬁf s?@g?c§h§$ékﬁb¢%£%k*§agxggggﬁgﬁ§9?§%ggg??%%ﬁ§%mzgjacent
to the firsndgliadd. of the retainer and the tab extends over the opposite
second side of the retainer. 17. The electrical connector of claim 16,
wherein the tab is resilient. 11

16. An electrical connector, comprising:

a connector housing;

a lead assembly comprising a mating end that extends into the housing in a mating
direction and a tab that extends from the lead assembly in a direction opposite from the
mating direction;

a retainer for retaining the lead assembly in the electrical connector, the retainer
comprising a wall portion having a first side and an opposite second side, wherein the
lead assembly is positioned adjacent to the first side of the retainer and the tab extends

over the opposite second side of the retainer.

17. The electrical connector of claim 16, wherein the tab is resilient.

11





