RETENTI ON MEMBER FOR CONNECTOR SYSTEM Thi s application

clains priority to U S. Patent Application No.
waodaesesn7 filed May 10, 2004, and U. S. Pat enPCT/US2004/024691

Application No. 60/492,901 filed August 6, 2003.

CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] The

subject matter disclosed in this patent application is

related to the subject matter disclosed and clainmed in

U S PRETENPRON MEMBHR FOREORNECTOR S¥STEM

August 5, 2003, I'S a contlnuation-in-part

U S,. patlen&1i gg%iﬁé:ati on.n ;DO/ 293&)966,_ filed on
plicajio prigrity o US. Pateg, Mlpl&h}[q. h0/842.89 % filed May 10,
2004%33?@? tP@E“t fgelicagon iy, é‘ié”a%ll Blegdugnstd, 2693 font ents

of each of the above-referenced U S. patents and
atent _applications are herein incorporated by

CROSY- NEE R REEATEDRAPRLICATEONSOF THE | NVENTI ON

[O The. i ' . trical. connectors. .

Voj 0L, e bBER b S5 s Sl EtabicHigh § AR The subjec
matterati@hised andrelatverd hds.S apatgniapglication 86.d107d34Z4M0fileddd August 5, 2003,

. assenblies.in. an el ri cal connector. BACKGROUND OF

which S PR O D02 BEEHoBRIcA00R A A . Jobo fkdeon Novernber 14,
20025 waitalis & Q&Etﬁﬁl‘éﬁ&[lﬁl—%’ﬁ{ YEER. SA18%IHoRM 65081 £2% 685 3. The contents

signal contacts. Often, the signal contacts are $o
of eagh pEdiebeyrareddended U. Bitanits audl patant aspdicetadis aochereim incorporated by
referg%e\’f‘ﬂaﬁ{éip?%%g% ;si gnal contacts. Cross-talk occurs when

one "signa contact induces el ectrical interference in

a nearby signal contact thereby conprom sing signal
FIELD 03¢ THE INVIENTIE€Nect roni ¢ devi ce mini aturi zation and

hi @@ ipe d el ectronj c communi cati ons becom ng nore _ _

pr #08¢lent e wentioaqgglates dnclgeiriesl sosnactars Moswparioglarly, the invention
relatedi 19 QIrEtem@dH méﬁ?&ofﬁr A1t Cs&a‘?ﬁliﬁil‘?a@egé] assbABRA in Bl YWhsctrical

as the speed of electtorics Increases, connectors are
conneier. red that are capabl e of hi gh speed comuni cati ons.

Mbst connectors focus on shielding to reduce

cross-tal k, thereby all ow ng hi gher speed
BACKGROUNBIOP THE ENRENTIONCUSi ng on shi el di ng

addresses only one aspect of conmmunication speed.

[ d9083] THiseteiralconnestors prpvide signel eameetidmis hhtveser elbctronic devices

. @l - ' t hat add i gh
v e D S 0L AR e s i
occurk Hetw dsi/ bbbl ghelddbtactEhErdsp bediis Whe bl contact induces

retention nenber for, aljgning and stabilizing one or )
elect%iﬁ Interirenge Mg ngaly sigaal %@éﬁ%ﬁebx compgonyying igapl integrity. With

electBhRCevicE RhinfARDEGPind HiFE spetl 8RLi:GMc BB hications 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 cormectors 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.



provides for alignnment and stability in the X-, y-,

and z-directions. Enbodi nents of such a retention
wOoreeebe18082 e shown in connection with a right apgl/ES2004/024691
SUMMa’d%Y QB AREE INVENTHON et ent i on menmber provi des

t maj.nt ai ni,ng the true posi.ti n|n of the. .
£ oGl | a2 o aBEH RoMiaRSs hetGhuloh Hiealtied ki F2he B siabiizing ome or
mor@%@@ﬂﬂﬁhieﬁ 1¢4d dseomaslies (IMIQA@)HM af %le‘étr?eﬁpho@ﬁ&t&h apRdefeBtion member
fit a S|ngle header assenbl'y or nultiple position

providen forgligairaiand stabiisy jn the dir-tyi-oavd z-dicestiomse Frabriliments of such a
O ar e { .
roteriH HUAEE BrSho y bORAE R il e Bt ARBARE Ry, " Fotemtion
membabrdivides ttablht}aby mammmdg the thie posftiohRgeE tﬁeﬂ:eidi&ﬁal ends of the
accoppany dr awi ngs. BRI EF DESCRI PTION OF THE
cont 3 R B B e el s Gyl oAl b ol ped o it
smglfe%%dé‘ﬁ"a%m@ﬁlﬁ'rhﬁﬁ % %‘ftlog gf?%%%i eferred

enbodi nents,” i s be en read in
colf007kt AdditianalHeathes ambahmm}kgdi (ﬁ/fhaﬂ gwentieorwillee made apparent from

rpose of iLlustrati |on there i sho
the PISPRE SeBlted (sbRRIR oSt B inents el proogesds Witk toborence to the
mmoﬁ?g@ﬁﬁg@@Mmﬂgmever the invention is not limted to

e speC|f|c nethods and instrunentalities disclosed.

| n_the dra &OOO FIGs. and B show a right angle
BRIEEMCBB% WINGSudi ng an exenpl ary

re 0 r .

U Tl D O AR g 0
prefeged wpibadymmt&;tsbﬁﬂmmsiersﬁoc&imlmrﬂaattm conjulnctidrewith @seapipended

in 0011] re.side views._ of
ara i o B puybEea it fe B 4Bors <R Mo Wines oxemplary
cons@ﬁ&ﬁﬂ@bf e \eRntion; hob@@é@lheﬂ%ﬂox%ﬁ'&@hﬁﬁﬁd 'téﬁfé% Edifie methods and

side, front, and top vi ews, respectively,
lllstl'lﬂé@éﬂttw@lﬁllﬂfihﬁﬁbrhlsth@mvwmgSFlGs A and | B; [0013] FI G

a n_alternate odi nent o
- JORBar? R Y g it AR REERECOBE b Bpafiolyfegluding an
mﬂa&rﬁi‘&erﬁﬁndﬁﬁhﬁér ad E‘kﬁﬂﬁla@f}ﬂiu@lnﬁ SRAROrdAC W RE ﬂ{e present invention;
ssenbl y 'nC|Ud'$E a_anot her_ exenpl ary housing i

ac[é'gmia neSisad ¢ [and {P shpwspmplapypetrneiaas lamacc[rémwm ife present
invepiod€Pi cts a right angle header connector assenbly
I ncl udi ng anot her exenpl ary retenti on menber in
aclé0tHankléssw2 Afantl BB go¢ side niewis 0f @ntit arolddddeAl dskdhblies in accordance
@%SCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS[ 0016] FI Gs.
with g PreseuiB¥Fion; ght angl e header connector assenbly 100

CQODP12]Si M@s. 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



an exenplary retention nenber 120 in accordance with

the present invention. As shown, the header assenbly
wao@smoepsronpri se a plurality of insert nol dedPCBES2004/024691

asB’@i‘:ﬁ] i BEGY( LM and)1 BlgRw, 2 dgR Bpglamieader ammedtbs assehdtl 100 comprising

th respect..to Fl Gs, 2A ectlve )
an gt rfe A o S RREE 1200 Aocannte B e s e RN R sk shown, the
headax%eemals)aso iRy ddthpise s phﬁ\él t?@ﬂﬁlsé@ﬁioﬁdeﬁ%ddoe@serﬁlﬂ{es (IMLAs) 1024,
ngl e- ended_si gnal i ng erential signaling, or

10213@ éi‘f’ hage deseribed 31 dfrgalbwzéh a@gw tqREFs. 34 aad@Bd réspeqtlemm aAccording to
0 2B
on asp 0B e veridl Bp FAT |4 428 syt Bl Eicu Fgcation, for
s1nglwdend:etd agrmlmg,rchffgtedtmlrslghaﬁmg ok a\éembinﬁtiéﬁ oﬁﬂﬂél@‘éhded signaling and
%y Though the header assenbly 100 shown conpriSes
dlffe{e@ﬂa #PRUNS ¢ shoul d be understood that a connect or
0 C'EQ%J%BMA@U e i
ggps? e n“g I g@loo i ncl ugﬁsfoé%‘ ?@r%s'r&ls% “%@9?1 ﬁgﬁlg{a}ﬁf n ea](“fiCtlve
contactsalid, woBhtang @nagiged\kn rehpective Giosat aattsct bfdye XFlemgh the header

t he i,ses dielectric
assergfF 45D 3ot e oS B INBERT, i SRgu eingeis o ek & semietsy may include
any dubifbet 6VBVILAON, the lead frame 108 is constructed from

as little material as possible and the connector is
ai [0038] | Blep hegdenpsseanhly AD0 grsbusiep preleqthiaally insultiing lead frame 108
t ' I an er_using .. .
o GSHAGH 5o L08R YOPOLF U 0k PR TR RS ABLpUELAY e
mateﬂairsueh sexplastive Acmofchmg'&- dnadsiseca b flthe GiiveRtibOWhaRad fitame 108 is
con tor ie‘F@ red tQ .a connector that uses a

constpisigg Epm s Fhal e parsiblp 2hg &gmf&tor i§ y-Tilled tepihe pxtent
possibBOTRht ifhge 66’1&5&53 164 43¢ bE ?Hﬁﬁfak Pr e?‘]é ?rﬁ{)]l‘l&'ﬁgﬁnﬁ%nf & second

engagerrent with a circuit oar
diele¢tde.mlhehsecafddr Wovides oo adkérase in eross-tadit ammbs a lammegght icbnnector (as

compRfiala ® oBfpctf Ty R vl B Rt aRe PR JUGRE R Cramiple),
t gopig)al Tlﬁr%‘ﬁtacfsqf04%ﬁﬁ’6&ls@tenﬁﬁﬁl 618 126 st AbSRnERIRAith $&ircuit

mat i ng _ends for engigemsnt W th conpl enentary
board é’d@f@ra&br éhQ:mel@é}c ends ASO gmmphamt@emmi@ud@ rthcmh itepuld be

Ll I L N Wy —

tenmﬂal\elnds; ,iier axahipse. , The dohtaeacaltsodjOMpﬂﬂs@ﬁlatdﬁg endéef12FoNéhgdgement with
i ngle notch 14B. The di vi di n}? wal | s 14A are spaced
comp Ty FECRiBGSicRBA4 184 Ag sRowR.dhe pmeeion i ay also sprgnise a first
I
by A L0 RASRE 191 Sbplyb Ry 4 FIRUE g wa

114At Wwitbegth c@la;dptgz)walﬂrdefhhyg ) smghamomh 11d8s the@imdmgmadns)l 14A are
102 , 102B f.rom

spacef et b TR R ot e T ok (fdeiie §ADPAIE OF slot ST
that 19(}aﬁger&16hglpfbr ﬂmﬁ@uﬂdgvenﬁb @12 bPeach IRILA 1@24@1@213% paé%l%ﬁfo'ﬁgh

14). In preferred embodi ment, there nay al so
(apprwggﬁggl]y e g|m1§to(15 pess\gr exaniple), and small enough to prevent the IMLASs 102A,

102B from moving in a first direction (e.g., in the negative x-direction shown in FIG. 14, 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

-3-



defined by each I MLA to prevent each I MA from novi ng
in the negative x-direction. [0020] The housing 114
waledosne®sone or nore notches 14B. Each not ch 1B@I/US2004/024691

in thg ésdireamlyamﬁbe negdive xhhtettioragemwndn FiG f Ay s being mserted into the
C on 2A, 102B, so that th

ch I.ML
housgr bl 355 Radel ot B hog ebengthentive Cirpbaneen i < trvammped in
elthe(f r Both o‘fh@o ik Aonar8d 4aRHA Rave ra@ﬁ gt%ﬂeﬁlq(ﬂhg%lt) Rf1ra npe'gi)léi‘al 114C(2)

-direction and the negative x-direction s
crosq-asftlamtaé sheyep HFTiGss 8¢ ead) 1Dnte§P€tChéelMo Ems@s@m 41110\% individual IMLAs

10243808 16 BE BNt e B PR G i oy s b Brlater
instaHatibri dfitke IM;&AhmZA a02Bi angul ar 14C(l) or trapezoi dal
as shown in FIGs. 1C and ID,

14 t
ﬁ?éﬁ F@’g‘? ea%%@%gfg@éh 19R alsoicampripgsc ipfeation membes 120 which
prov%igg for ailigl%ﬁeﬂt%ng %taf)ﬂﬁ? ﬁ?@le rIIQH_)AEGI 0BRSH biyy ﬁqatfﬁfz X0 ,r €Cti%directions.

fromt ousi ng) afterf Ins om of

The netmtlbmHMQA?.O po2iles E@@lﬁl}] by imelnhemdg theatssepd3itiondd3bf the terminal
i ch provides

t t
ents TS RTRLEI0R 5 SRR MEME o020, ML L PO e e
and shBedXo ,ﬁtya-smgm%aaelousw@&ly QP fulteps S U dnBiBuFRBRE fFo}%Qample the

1_growdes stability g mal ntai ning the true positioning
lengipiL. giH{e FebmioRancrEbpd 20 1@y gprrespond withabe width 4V oTheingle header

s DR RS Gt OB g i

dispased adjpdeat fwasmictanothe.onf i gur ati ons. For exanple, the
l e Eﬁ L,of the retention member 120 may correspond
wi O3l W et & imessrakoutL démbisyniligelers, for cxample.

An Iﬁﬂ%"‘é}y&mﬁg 19 B¥twhelh 5@%5%0 | e%sgltfh?p%gﬁgh{l@g 5 Wiyt d]mﬁ 1m%ters Exemplary

nmber of header adj acent
configwatitmes inclndo 230 positidnyfox InGinch aloecentdrki anklrléé poditio, for 0.8 inch slot

e o L e T e et
IMLAs fhafibt kiabRddanto anﬁ&@ﬂﬂéﬂﬁfe)é{)g&fg &&Hé@fdr‘?:ﬁﬁohfé? liéiﬁﬁ¥ dPuting

position, for 1.0 inch slot centers, and O position,
conﬂfi@rﬁtlmss Exagiplos|inglude hukare notdirited uohbotmmnz é mirea3:0 mym, or 4.0 mm.

B i A EEAT S AR R k. o

IMLAi QQQAQdmbﬁEesCaJlﬁie@ﬁﬁfntzdf aghyt of édéctiiedlllyicdfiductive contacts 104, and a lead

si derations. Exanples include, but are not |imted
framg g& throyg hl‘gl e gaptagss 4044 legst partigllygrtend Gl comfagts 104 may be

i Burka¥ %ﬁ%% ording to the
selec?ﬁe\}%ﬁﬁ%ﬁtéﬂ%ﬁ,‘é&tﬁéﬁ% 1026 rrg%ﬁg%gsc a |linear contact
ar[Pe2A] othmIeEmnpllep@jﬂtqptt]m \Mﬁ:ddgaﬂ; g\éle jdomh,ant s mHAbe dﬁffhea to be signal
08 t.h i.C e.contacts, 104 at | east
contapBnid Akt s iy L 3 O ol e telab e ot &ptases lpahgh a

desigh@fongsigha @oﬁtﬁcﬁia‘iﬂ@ Qlb, dLed Eij j -Rr arl rﬁfhai*onﬁQﬁ‘Ffé}“@ﬁtﬁl s{ggglﬁ%lrs
For exanple, contacts a, b,
Alterpptiygly, PRNtARSS P26 50 lb(m,é‘il@ adbr @r@mp% wy hmﬁeﬁaectmhmgrml contacts,

whllecc’onfacfs’b & ' f, ﬁnjdl %ng?i){ngfebe c?eﬁ'ngg go teogrgﬁncgconlflacgs ont 81 gemgnatlon

81gnal contacts a,c, ¢, g, 1, k, m, and o form single-ended signal conductors. In another
designation, contacts a, c, e, g, h, j, k, m, and n, for example, may be defined to be signal
contacts, while contacts b, d, f, 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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desi gnation, signal contact pairs a-b, d-e, g-h, |-k,
and mn formdifferential signal pairs. Alternatively,
w@omwsatis2 a, ¢, e, g, i, k, m and o for exanpPEl/UNHY4/024691
genetag edelf oftbhd comacttsrrswgmmbecbﬁnabassalthmm kignad enttact & atgrowhd contact

n defined to be ground
depel&qiﬂ%%%l?reﬂﬂr %fng%%I?Z’ﬁ #9n, signal contacts a, c,
e, [0025] , InkeacHbf aledieﬁgﬁafoﬁk 8ésaab&r AESh ShiBaton w1th IMLA 1024,
cohductors. |In another desi nati on, contacts a,

contagts fiand Jl are grounq coptastsn It shewl unﬂe@stoqqlﬁyatb‘emggbﬁ dgedrab]@ though not
neces%g%fog%%lgle fc'&] %o e%fglll& ﬁl(r)ttﬁlglgﬁl%lgg a@tcggtaf:ts sQ a}%ﬁ% }l‘gz ground contacts

akdi&ﬁt@ﬂbéfbmhe sﬂggﬂaiontaous tdac Thug thesysRttimey bobfbught to ground before
Singl e-ended sj naI condu Soéors and si gnal contact

the sgg;tl cgn’@cﬁ m:ite kB canse cantactHranddiare @pund contacts lﬁr%ﬂher designation, the
i I

G 43 pAORS o 0 SRS 9P LBt v

contastsg;nahatcthmgmund ontzctyg endul maabefore appeitbie signa monﬂaas mate and,

. equj ments of t i,cati In each of the
sitl, ML & BR otk el sBR Bt bt bRATREAS ok | A
1%626ch OFGROBSis b salRdridw of £ mpm@zgqmt%@ nsésta 1Sdv@rlbshtact array of
be understood that it nmay be desirable, t not

electiieatlysondyctive pnigets d o and ﬁt@étfgameol(é%&mhm f@p coufagts 104 at
least ?!B.Ig]?ﬁ% F}?tgﬂ(# kb ;‘tgle é{;]lg%cat% ?@4 g@? gelgéggfte%%egl’gq%g as either ground or
signa$ y&itadts. may be brought to gr ound bef or e the signal

contacts_nmate. Egcause cont ac]% {( are grg%gjd .
c P28t sFerPxampife FOriRLs Byfatifol, ! Hen’t A HAY Defefined fo be signal
cont&fsowe 85’1{’[5 ehsy _ﬂgﬂd %HH?}V b@@efﬁféﬁ ¢5ge grotﬂﬁa Q&ﬁaéty In such a

t ef m nal S ‘of “the ot her” contacts so"that t ground
des1gnainmastgﬂalg;oatadt pairsat-g cobheylel,ang nef formelifergniad] signal pairs.

AraSEUEC SIS, A1 Sl 1 LA a0 ougRett, €l LhSt o,

whilSédeacd £, &fg, a1k, kv 4 028 HelREn&PRIYe! 536$hdPeontad®2Mn such a
contact "array of électricall y conductive contacts 104,

demgant@pra s1g@alcpomaat$é> slo% htJni audn form singletraded rigaalcondwiprat In another

demgge L tcgr?[r hth gﬁ‘]ési’ b Dt as ggOr{g er glg,r 1%18% g@ﬁéﬁneﬁ% b?@l%ngl contacts,

whlldlmta’t@zﬁd EQQE,Z']I dndro mXﬁb@Hﬁinedwbagto&nb com'xactﬁ Inf such a designation,
1, may be defined to be sig
s1gna(l: gqﬁt%tpglrs hﬁ, ecf(ﬁq{rﬁ@t gergltlaamg@al pjalrs agﬂ@gﬁfﬂ,ﬁgytqg@ h,j,L,andn
formgﬁﬂ‘ lenf‘xgieﬁglgkﬁgl &Elﬁﬁmgrsc%@flh%e uhﬁeﬁfé%ﬁ tlﬁit,qﬁghlgé}élt 48of the
ontact pal -c, e-f, h-1, k-1, 7an orm
contadtsfrﬁar thos baﬂeﬁlegraa Ielthmmrsi;gnalﬂdzmmm at a gelupd contattalepending on the
d, f, h é and n, for exanple, may be defined to
requiffmeitgh 8@4‘("5@?‘% while contacts a, c, e, g, i, k
M [0828] OI'B¥h B?th@%él?@ﬂmh@d&@ngé@éHWe GPEdrAeétfon With BUEA 102B,
a designation, signal contacts b, d, f, h, j 1, and
contagtsfoins muamggreu@d] ersvacss, recterneinele gedsorfavhighmay ekiead beyond the
Qn
term SEESIP BF i honch 20MRR f B Beisfoutsllne’s grapd p B8k fhtor By of e
signat ooritacté mate. d, g, i, kK, m and o may be defined to be

round conta . In such a desi
O B0B8] AL AR nen tha IS o in ARG b

contacts each, it should be understood that an IMLA may include any desired number of

and 2B are shown to include fifteen

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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signal contact pairs b-c and e-f formdifferenti al

signal pairs, and signal contacts h, j , 1, and n form
warnghesosnded signal conductors. It shoul d be PCT/US2004/024691

uni9988k oBach IMILA 10AAgEMNR edmprisas hn afm pdmaondﬁd) hatiag ammon end 152.

e N B R e PR R s A e
reten€ifP he@éet 020 mad @ Sluglybéiveth Bk ahﬁ%oﬁfo‘ﬁ' 1503hil QFst face 15 6 of the
descri bed above in connection wt A 102B, contacts

ML 193d The erg petiion 166 mavchesfurthoreconbgured aich thatdseotndace 154 of the

A P —

such kief dre@rmrpomcﬁn IS(Est&d@l@ﬁtheQ@lﬁht&ﬁi ﬁleﬁﬁbéﬁl 200 MAPHanMISR shown in FIG.
thou h the BYIL shown in FIGs. 2A and 2B are shown
I T A L L T A Oéééﬁmda? oves s fietpnijen member 120.
HowefsS it 1 N '
own e esr hg?ﬂ (1: oﬁtﬁg ct@g fQF%\:'raﬁ )[(Q;Mle ‘tﬁ?t'o# %ﬁ%@%g@? i d{lﬁﬂ Of bias the retainer
120 ip themegativonddirettongtovad e hwsmg mpdat ed. A connect or

a [ 0 I nvent.i on, .t herefore, L. ncl ude any
nBE! CPiceoadal oY Bt Ao A ehloh 1pts. especiively, of a
retenﬁ&ﬂﬁfehﬁ)@ﬁ adBrdigioRBé fnvertich> A NMAJR réhi A mERHerli2d -may be
will be described in detail below, the arm portion

forqus by wesldme fermrmpls: asia singls pidsatof ninteriabt Bhe interiakniebe an

clecrk TRt SRUSI S EFRAD S0 LR 400 SRR etenion
membaymiyehdve ratHeeght Elostfabgutr leidnsiia ﬂbntgtlﬁl, ofalsoRit 20 ehrh, a6 aldefth D of

}é t he %A 102 may rest on top of the retention
abou retqiing, m?lﬁ'éef SRR isprslapiag tyestade SndMle simatsingle

[
connéclﬁﬁi ’Ithtﬂ@ tﬁ§ @Kﬁﬁi&ﬁ)} é%gn%é ?h%?wlgév%%! l?ﬁgti@ nghﬁteck%g oglgsé tq the typical
Wldﬂmfm CFE@HECPtOII’pOIJﬁ@lSUfg temBMLMsA 102 ext ends over the
as sh wn in E

r [ ne ver, 1A .

t dPBEL nheEl Pl Bmpan e ss e Hall PBristioir v adirt side
122Athe o REHdRde LB, | WhthgchRIab e otnshid e fRg s(deODQQAdof the wall

t he housi ng 14) [T0031 FI Gs. 3A-3D provide isometric,

porticgy ke abﬂlFSdh@ IM&A@ bps, Vheewial] portiopdd? prevents thefIVELAs from movmg in
h t]
e xR0 O BB P 5 R A RLARSL e R 1501

each Mhmnaddlastm tSp [@Poiflheﬁzall(pbrtfmt 1221 dihe edd €528 @& lagth portion 150
el ectri aI I | nsul ating material, such as a

abutsalp%%e@%‘f sifo 24g etetentian popebet 1
o3 "B @éﬁ@or@m@ﬁ’l‘b&hfzo%oﬂflgri@?soé‘%lugaﬁ plétrhﬁqﬁgsté Br frubs, 124

g
~of about 20 mm
dlspos@éit aeng ol extandeng fsim tie ﬁllst adapblt2edof the matlgiortidnel22l Mth&siubs 124 are

NPV E X R TR CE TR
126 hé 8lthar@t]l pakifl ng A5 U8C (WAlchGO TR distArde bE%eh HA8ent 519953@4 iAR&siven row of

retention nme 120 conprises a wall portion 12
nubs k2 Hep dhappel §pacgngj@S is chosen such that an IMLA may be recelved 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 IMLA preferably snap fits over a corresponding rib RB.



122A and a second side 122B. \Wen secured to the

connector, the first side 122A of the wall portion 122
wabws®1d08e | MLAs. Thus, the wall portion 122 pPEW/BRL1084/024691

t Ipgo3UIM Al nabrl Irblsiasnagwldth whiengthd; andatepthrd. ('5133 wisdwwy afigach nub

3 oo B S L RS B i
the wfé@{ by (ﬁ%h&ﬂ R 1448 ro-ﬂl‘l@a’c&gq nlézarﬁf thé bmemppahg iasnis #edsame size or

V' Che second side 122B of the wal | {gortlon 122 of
slighttyhlargee then thewidte abeach INQ.A, [sg@aal:o,]l clpR@npEHEE opHHeddishEsen the

M&ﬁzgxgggggertalgﬁ%z é—ﬁ Xﬁl e %the} é,lﬁglepé;og{rﬁ t&’i%h ﬂ%ﬁ}odgr él‘éémcor&&'ﬂplated
such & a 4Rt bePRdchitROTMBAs aﬂ'chﬂlel’relhﬂleﬂ. ZPheadeptisd pBehch nub 124 is

shaped, and | ocated. such, that t ubs, 124 f or
deSIrqbllmtmspltgp m‘pwelﬁ Siost SN HAHAGI oS KoHae JMLA from

mov%%laﬁntﬂg k : B%ﬁ'exmbﬁrbrﬂb%dﬁﬁ@t dhs ﬁ%‘@tﬁ)t@ﬁ‘ié"?ﬁ»‘i‘oximately 1 mm.

ace n a given row of nubs 124
The la{galm hef eash aub hed @Sleslsabdjn dsmen sunimizgthesmewit /f rwjerigbrequired to

form B isEnom AP e 120k B 2oVt e R TR od 6 gt of

IML,§§1 efn%}{' eASiplelettBodirhertt e AnblichestlioRypratithapl ey enh. Ithshould be
romS| gnificantly noving in_the di rect qc;3 3\3
undelstwd/rﬁmwrivlét,@.lat It mufos rl 2 & xpnpieEy aHYAWﬂﬂb éns%ilﬂ %‘?As pid desired for a
added to. .the second side 122B of each IMLA to help
particy BeR af‘}B{}enent of the IMAs in the negative

Z-[d033c t VpamiZhe theuinionnt ehdatéhal intheartmpon tiemberl 51D eiributes to

each I'MLA preferably snap fits ogver a corrq nﬁf% h
minimizingRBe ooy pf B8 SRUBRSIPT Dar FERGIRLC. i ARy 2 bﬁ& frayiavea
rouncgﬁ%i enqel%g sHown BEris. AN Wit B seRRE b f’éHﬁce]tﬁév&ieﬁgh@ 85ihe Q&lafx‘tlon member

G ‘provi de t'he’desired channel spacing CS.
120, amweptaml ieclhtdn@dlgaganenttolﬁ thevegtorwmemberal29 ‘ﬁmlbtheéMLAS Though
appr oxi mat el

t.h
ovo 35 S e A P 35 pSRRSL RBRASHER 5 duhl 24 may
suﬂi%e’vhfo‘tha?ﬁojfehl‘ﬁﬁn BvEiRaAness {24 mhpbobipioped] bet ween the
and the retai ner. However, other sujtahle

c o[mae}t i "dhe reéstion sneather AP plse @wfl@msﬁ apégality of featy 12 disposed
sonSE3P bt BB B0 L0 it e TRty
pass %é’tﬁJ\fe'eﬁ L& 178 STHubahe ectértioheenybedilRe ptavemts the IvBleps frhm moving in

EVILA fromnoving in the y-difec an ex & ;
the zeditsstipmeastsh owenﬁ% %eéqﬂﬁxampﬁe) aﬂb %B%FS é‘rf%/""fl%e fRbave a sea
spacw%%#%ég{%tﬁ%hasmgwﬁgﬁ FIG. 3@3%{ ARinpl< MReBatlsPacing SS may be

e ahoun mat er i al required to formthe
smalleg tiet the chamaelhpacia® CS, gethownj tol prpvide cetaplisnee dadiIMIgAs that have a

stabilization and ali nt.,o
lead BitBReO ShAE Soptien Bare § BRI kst Bie hh SbESAMIR,
sh WsQLthH 9&%5&%{&@(12219 @ gfom ﬁ?tretbﬂtﬁ)ﬂma&bérmormyferably
e a w, length 1, dept h deS|red fo
compmres mcshd)dderalﬁﬁl i pait D%&TOOYﬁdI}@ 1% ﬁlil%@ ﬁqoﬁ gortige éﬁﬁfﬁpom’ in FIG.
3Bﬁ)|fﬁ r|aI in the retention nenber 120 contributes to

Png the wei ght of the connector. For exanpl e,
as [(U38)N FIGA QA 1Bl aepicray champlagy retention member 120 as part of aright

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 300A, each of which may include one or more notches

300B(1), 300B(2). The dividing walls 300A are desirably spaced apart far enough fo create an
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rounded end 124e, shown in FIG 3E, which serves to
reduce the weight of the retention nenber 120, as well
w@sgooso1goszi | it at e engagenment of the retention PENS2004/024691
openiig(etw¢dn thére thavistergeEnougihfor s mating anfls hidef &2l IS 102A, 102B

o e e Ry 50 L P 9 88 e i
102A0403B ket Y inan eRet-axestion (6 36lvard e heh e 3@y). member

120 al so conprises a plurality of seats 1 di sposed

al 19A839]anBachaasei (0B (1) SA0B @R recrives a baldtaperadabiramperotrusion 300C

| o b4 2 nef,e ass <bet.ween ..

on e ML 71038 sq 1Pne MRS O o803 1E IR Rptye -
directihﬂ;.ﬁ]:&.,fmmffm? 'ﬂ’;aagmiuﬁing BeOaftt beiag ﬁIQBrtécﬁifilt(Sﬂﬁ\hquiﬁg Ed)(ﬁ For added

| A.. for. exanple). The seats are configured to_have
repara@%l@a%ndssﬁ@eg 3% (BeprmigNop ﬁéﬁé cabe HpvRedim cithesor Beth of two
direcfiBfis, E¥EHR fray HiGe & BnBRAGH @@e%@dﬂﬁ%o@%eéﬁ%l, h&8escHB above. This
t he channel $paci ng , as shown, to provide
designohoivis amdieidwiltIMLAL K2 A, H82B taberemdveddh theawpativ®&-dination (i.e.,

d t h i f. i i f th
awayfgSih oy Sthecioy 1ot dlaligh F BR TR A28, 302 e enpl ary
r ef0eg0] OThéB R ary 20uRheB 60 @hirblgAbwk SEIVEL ANBWed@hiched to the

130, a pair of grooves 132, 134, and a foot portion
housing@004s 2 staggered pattrG, Fapxample, enaprofrasion 80UB parren@sge 4 first notch

ot . ; . )
soosf it 500 y SncH TRLBEILARISH A BRABES oW s00m)
This aftedgéthenginareasosambility yi thewsemnt cdhkcesrcording to the

i nvention, The housing 300 is simlar to the housi

n :
11008Hs c FilGed shaptnas aliGraiecaphndimaey o apetaingg momber 400 according to
e FRARE PR YO ol Ryl OO B s
recessésvi2@i definediby 8 badkbAnaoteadk MILAL| Spasehaedt sppeing nfearbers 430 extend

enou create an ni_n tween. th that is |ar .
aopr AN O FRERG SR L e MR P The donety e stip 410
and th®nRAB& JfRpAHEIMERDLErs 438 RPIRFABTR B hdCat VIThOhuthB&OF IMLAs. In the

and smal | enough to prevent the | MLAs 102A, 102B from

exampin/shegyniin FlGeS stheipyesalt leogth(SL of the stoipel @ npayeberrppriximgately 19 mm,
s e R SRR WLRL 0P oy SORRARIRAEO N,

102842]10RBile slae privsdnt inventidAs bd&iPdescdbEdBn @8brndctiok @dthithe preferred
t he negative xdifection (i.e., away %a[jom t he housi ng_
emboglimynis pt e VBEPHGIE RS et herfindersinodibal ol siagber epppdiments may be
used BFRBAiAER saoﬁ’i'dla'dﬁ%ioﬁé”ﬂa? B% aadb ﬂ?@'e [i8scribB® eRbOditdeatsIr performing
300C can be ranped Iin either or both of two
the sathe Auictiomsf thapesemiisvantipn hatheutadevtatiag therefrompr Therefore, the present
i,da [

e AR

wgfng"lq\ﬁ_rggo s, Elit%it%go %B@Tbhel csénstrued in
breadtl BRY 8&&pk T Ad¥6rdaBEAwItN oapPbdRallads. (i . ., away from
t he housing 300) after installation of the BVILAs
102A, 102B. [0040] The exenpl ary housi ng 300 desirably
allows for IMLAs to be attached to the



housing 300 in a staggered pattern. For exanple, one
protrusi on 300C can engage a first notch 300B(l) and a
w@e@souwson 300C on a nei ghboring | MLA can engeQEUS2004/024691
What ecGhaimedt ch 300B(2). This arrangenent increases
stability of the overall connector. [0041]] FIG 5
sh . jment of a retaining nenber
L. 40‘8}{\%15)?%}%4%03}5?%61?%%%\%&“ on. The retaining nenber
400cdrmegonessidgy in the formof a strip 410 that snap
fits into recesses. 420 defined by a backbone of each i
| M gad essbly coparisingrmpting endiiadestendstheguehiihe housing in a mating
. roximately 1-2 mm for exanple, between the
mﬁm?ﬁ@f@?dual | MLAs. The length of the strip 410 and the
nuarleed asstmblyaetantgr vembesisg 4 lirality o€ siteraioh pudagee tide ptevent the lead
obn1 t-he nunber. o{ D%/I LA%. In the exanple shown in FIG
assergbly fiom JOXmEL 1P 2t 1A% PR &ireions he strip 410 may be

APPh&A¥InTES R adBmBIY fudtiér doffrR¥ELS Bilabing 8RR thaPhia®AGHe retainer in
spaci ng menber may be approximately 9 mm [0042] Wile
the ntalag gire&ftom: i nventi on has been described in connection
with the preferred enbodi nents of the various figures,
it is to be understood that other simlar enbodinents
2. malheariedigend commegivd iof tletm il owikeraimdhenttiinérpnevenisyhdleadasiembly from
movito.t&iee déetlscr'.bgttij enbodi nents for performng the sane
PaKtHeIor e O|5Pl’esent i nvention wi thout deviating

therefrom Therefore, the present invention should not

be.Jimted.to any si.ngle.enbodi nent, .but rat houl d
3. perhe e SRy BLARRS L S0 B 1B G AU dhe (jpg pescrmbly from
movihféh 2BRENIAGpHbRHeThe Mhrthg digectbal med: . An el ectri cal
connector conprising: a connector housing; a |ead
assenbly conprising a mating end that extends through
4.t hendQbsHOA chihedto B E1aEN U] WESGEINARS cAMectdr hAiRthed SRR the lead
retainer conprising a plurality of retention surfaces
assenpllzitfropt mpEig 1n He theling dseebl y from noving in at | east
one direction, wherein the | ead assenbly further
conpri ses a biasing nenber that biases the retainer in
5.t hEherededtmiepl donmeetor oficlaim 4;Twkereindle eannattoriomsingtoompoises first and

N R TR T ——

matirg @edetibgal connector of claim 1, wherein the retainer
prevents the | ead assenbly fromnoving in a direction
opposite the mating direction. 4. The electrical

6. COTHeegéddficad tolediofbl claitd 8 Whdteih e 1easvne oF 84id fieds Shd econd dividing

prevents the | ead ) ) ] ) )
walls comprises a notch, and the lead assembly comprises a protrusion that is received into the

notch and prevents the lead assembly from moving in a direction opposite the mating direction.

7. The electrical connector of claim 6, wherein the protrusion has a ramped configuration.
8. The electrical connector of claim 6, wherein the protrusion has a triangular cross-section.
9. The electrical connector of claim 6, wherein the protrusion has a trapezoidal cross-
section.



assenbly fromnoving in the mating direction. 5. The
el ectrical connector of claim4, wherein the connector
whowsimysronpri ses first and second di vi di ng wedT/BS1004024691
10. ar A 1sRaRe trapaming Hlcbd asemblyliienlekreicaBsmbltyr, i@ ainer
moving in the mating direction. 6. The electrical ‘
CompigiEct or of claim5, wherein at |east one of said
f ' 5?1 st b%?ﬁﬁ n@é I_ng%t WRLLHekt QTR lﬁgcﬁ%s%m?ﬁ)l&qgaﬁ%{%uectlon
asse y comprises a protrusion
muirecelved into the notch and prevents the | ead assenbly
fromno n.a direction pos
o § BReDRSpRetper i e fiSunepeaf FRTARGE b hedradsasagimply in a second
directfagr ei n t he protrusion has a ranped configuration. 8.
The el ectrical connector of claim®6, wherein the
protrusion has a triangular cross-section. 9. The
11. €l 8Rd Fetfimdr SFORNRADOyhEInGhEbdBRa dffé@i”oﬁ'li‘oﬂt onal to the first direction.
protrusi on has a trapezoi dal crosssection. A
retainer for retaining a | ead assenbly in an
12. €l ﬁg& ff T o?@fé QOOfurthEf Conk rfﬁ'fsﬁi He? 'tlﬁtg'fenﬁs {d Prebent
er t s to preverit verrent the | ead
moversse i khe Is:td @sémb]ynn ditietdirsstipn.and a second menber
that tends to prevent novenent of the |ead assenbly in
a second direction. . The retainer of claim, wherein
13. t h€hsmtamna oficlagntlRpwhérsinch¢ bsegnddiredtiontihertfidgonl to the first direction
irecti.on,. 12. The retajn cl.aim 10, further
and thFHiT‘{i‘Fq?BO%lﬁw-[Pgo??iﬁi%&e%{rﬁéﬁ reglifds to prevent
moverment of the lead assenbly in a third direction.

13. The .ret er qof ¢claj . Wherein the second L
14. i Thetetaiperiod c @ffflﬂggw geintge ﬁﬁ@@ﬁef&%?n iSioFBeEoTA 10k Seagad direction.

third direction is orthogonal to the first direction.

14. The rEtal ner of_ claim 3 V\,he{egln the third
15. di AdERmSh rgetéwwoaglsﬁ%PSSfﬂa bHia 28 glegmisalranaetipn Hhe regines
comﬁxf[’sﬁ .ner for retaining a | ead assenbly in an

‘rical connector, the retainer conprising: a wall

poa wiatl potteoni haying o finsktidsimden senohdsidgeodd S| de; and

figpst a rotr sions. ext.en fr

L Bt et SerB ST R PR i st iac S b ppiich, e
protréSisANRm Bt A @RAndl BefRech figent IBOERIn S A4l iNG adha@NBfcing that enables

spaci ng that enabl es the | ead assenbly to be received

the 1%61&’5 Yiimbreteceiyel intthe chaspngl ner of clai m 15, wherein
the retainer conprises first and second pluralities of
protrusi ons extending fromthe first side of the wall

16. poth¢ wipinesd blagaild, W ¢reig the y:t:gnerp:pmpng@ fiyplsand second pluralities of

protrusions extending from the first side of the wall portion, each said plurality of protrusions
being disposed in generally linear arrangement, said channel being formed between the first

plurality and the second plurality.

17.  The retainer of claim 15, wherein the protrusions are adapted to retain the lead assembly

in a first direction.

18. The retainer of claim 15, wherein the protrusions are adapted to align the lead assembly

truly in a second direction that is orthogonal to the first direction.
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bei ng di sposed in generally |inear arrangenent, said
channel being forned between the first plurality and
wo b@ssesoend plurality. 17. The retai ner of cl aPem/S2004/024691
19. \M'Ilhé eétﬁmbm qaint 13y svheresn thieevadidapti@distadapted t vetaiththe lesdthssembly

in a f|r t directiqn. 18. The retainer of
maSquaii I‘ﬁ@@m%@?ﬂ% qrefli’éf-:ﬁﬁll’”oti‘i3 %é‘“itél%“%ﬂne adapted to align
the | ead assenbly truly in a second direction that i's
orthogonal tqQ the first direction.. The retain
20. c[Thp ﬁgtilslef PR TR f*ﬁl@rqt%the SpRAnEidgRCtion 1 EBeEm b e first dircction.
retain the |l ead assenbly in a second direction that is

different fromthe first direction. 20. _ The retajner
21. ofTherefpinenaf cliifet hersin thedes st ithe walh pojtion is adapted to abut the

f%" The retainer of
lead ag%e‘iﬁtﬁ?%%v&]gf{gp%rEéhsrga%xie?{sc{ﬁg%b %Ogt he wal | portion
is adapted to abut the | ead assenbly when the retainer
i [ hai
12[:1@\%;%#2?# %ﬁhgﬁd &%ﬁ&rpé% B% ﬂalﬁ %ﬁlo‘zl 12 g&arg)?écd JS bRiBeived into
an anh@oﬁﬁm&tf\ﬂeﬁleadhassemhbarm portion of the |lead assenbly.
2 . The retainer of claim, wherein the channel
spacing provides for at |east one of an interference
23. fiTthea#dinar sift&mn'f 15, ieteiediz chheel Qﬁdl@q&&ﬂ‘déyfoamldeidn ene of an
ret ai ner. he retajner of clai (il% wherein the
interfersneq feand assnala %P@we%thséemmly apd theggfaiife | ead
assenbly. 2 . The retainer of claim15, wherein each
protrusion has a rounded end. 26, The retainer
24. ¢[Thieastamer oiglpie}S, dierin thedgtainer }Sraélﬁpf%a%beeém@ﬁ& fifgo the lead
asserr[brl mthe first side of the wall portion, wherein the
at is adapted to prevent the |lead assenbly from
rmV| ng in a direction toward the seat. 27. The

25 ooBnBene’ s Qe I St oMo ERTHASIPpRIBREET *FY

first and second seats having a seat spaci ng between

26. t hﬁle r‘étgla&er bF clglrr?ié,%rtﬁel} %Qm{ﬁﬁﬁng Q?ﬁﬁ%lsat%&%ﬁhﬁg ‘from the first side of

the wall portion, wherein the seat is adapted to prevent the lead assembly from moving in a

direction toward the seat.

27.  The retainer of claim 26, further comprising a second seat extending from the first side of
the wall portion, the first and second seats having a seat spacing between them that is smaller

than the channel spacing.
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