BALL GRI D ARRAY CONNECTOR FI ELD OF THE | NVENTI ON
[0001] GCenerally, the invention relates to electrica
w@onesnes s. More particularly, the invention pelt/asm®ss/026331
to ball grid array ("BGA") connectors that allow for
rel ati ve novenent between the connector housing and
| ead frame assenblies contained within the housing,
even after the connector is connected to a substrate
such as a printed circuit board. BACKGROUND COF THE
| NVENTI ON [ 0002] Printed circuit boards ("PCBs") are
comonly used to nount el ectronic conponents and to
provi de el ectrical interconnections between those
conponents and conponents external to the PCB. One
problemw th conventional PCBs is flexing. PCBs flex
under the weight of attached el ectrical conponents
when subject to vibrations, assenbly, and handli ng
|l oads. Utimately, the PCB with attached el ectrica
conponents are assenbled in a chassis, such as in a
conputer system Handling and transit of the chassis
assenbly can caBABLFGRIPIABRAY GOMNYECKORei ght of the
conmponents. [0003] Additionally, electrical conponents
are becom ng increasingly heavy. Electrical conponents
that are attached to the PCB include, anong others,
the heat sink and fan assenbly which is attached to

FIEL]‘y'i@ﬁr@ﬁﬁna{zEqu@ﬁ@y ng unit (CPU). These assenbl i es
often are upwards of a pound or nore in weight

p[@ﬂt)lln gGameralh thedseention releiss grelediscabepnngeys AMopgpaticularly, the

v Sl LS BAF B3, LB s RALPAT A R, B0 el
betwedhSth® dorfebror 86N A@Ycad\rBidastemblipy @nessal witliiarthe housing, even
exanpl e, makes its electrical connection via a,sol der

after theeonnesiorda 6PNNE6ITH AR B S¥DsHRtersHeh pPBted FECH| B¢ i cal
m croprocessor and the electrical contacts on the

ﬁﬂﬁ@? §q€§ pgonponents require a rigid

BA(Héggstra e to which t ey are attached. In effect, these
B@002inpPrirad slrcanebczaodsc(éP@Bs Jiarecinhmponly usmatoohom ietectronic
boar d t hout erv nin tacts or

compa3gis SRLIR BOLBRAHI | e BORaLoDs PENEeB e RiPRRTenyand

compohShtd @k teGRN REGE POBS B! ﬁ@@l@mt WEh Badvenfisndl PoBskagexiag dPCBs flex
the circuit board. Any appreciable circuit board

under fheewgig ofattachad slscirisel coninpaents sige émm@qﬁéo vibrajipagrassembly, and
handhrrgl Eq‘%rgse f@ltgna?%la%ﬁ%% I’P% \{Vltfr?] ég %g('lj g{gftﬁe ar ﬁ?ﬁlﬁnelgtg Qr%?ssembled ina

chassi8&AcE ARG/ putdd 8 stétas Hhhdihng and transit of the chassis assembly can cause
PCB flexing under the weight of the components.

[0003] Additionally, electrical components are becoming increasingly heavy. Electrical
components that are attached to the PCB include, among others, the heat sink and fan assembly
which is attached to the central processing unit (CPU). These assemblies often are upwards of a
pound or more in weight, putting an increased burden on the PCB.

[0004] In an effort to increase electrical component density on the PCB, electrical
components may be attached to the PCB using BGA technology. A BGA microprocessor, for
example, makes its electrical connection via a solder ball on each connector of the BGA of the
electrical microprocessor and the electrical contacts on the surface of the PCB. BGA

components require a rigid substrate to which they are attached. In effect, these BGA
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ability to flex under various loads to mnimze

stresses i nposed on the solder ball connections.
WEkMBRYIOF THE | NVENTI ON [ 0006] An el ect ri cal PCT/US2005/026331

connector, according to the invention may include a

comporl@ﬁamieéﬁ@%isdé%ﬁly%a (e CHOH RS POWJ BT Vg ingrgpatacts or wires. BGA
compogﬁgggém @d'fg&ﬁte'@ﬁ/s driahids 3{ dofdd cBﬁ@EﬁoMt@&n the ball-grid

ctrlca ct exten I Ng at east partla
packagiehund tighcitcoé bloenld Amyeappreciibde ¢dicudibogrdcibexieg mey tcmse the solder

| eadf rane assenbl n one or ctions and al so
CONNECHONE, RS ‘T‘Fec?rgﬁr&?sr iarpegu‘é’?élgﬁﬂl?i?q'ﬂ%l ]ﬁg\f%ﬁ(r elative to the

heo&3 NOTHeRe RNEs 1ﬁ5‘z§1rt Beddl ih ke drPRSproviae alBWRicBAnetA that has the

Ieadfrane asse lies may nove relative to one another

ability ¢/ 8ex wides various leasisrie otinimizestressastimposed oa the sqldesdall connections.
circuit board. An electrical connector according to

ﬁeﬁﬁ sed in back panel applications,
SUBﬂ@br e@a qﬂp@@%;?8¥ﬁe | eadf rane assenbly may include
' g00ed] ezxﬁ eldiricgl donaebr atording twlnhemlnveﬂtmnl madinchide aileadframe

cont ai ned by the housi ng The tab exten fro t he
assemily 3 f CaipRecton ROV 1ol Cad G 155D GhAYAGE ud iead frame and an

electn%‘??&ﬁ%t %&teﬁ@fﬁg a[‘Qaﬁ%‘éﬂiaﬂ?ltlﬂgﬁg@th%qg’adrf?ﬁﬁ@t B 1?01{_|s_ﬂl%tcontalns the

nes an opéning into the tab extends
leadfranid asverfildy imoneommoredfirettienstaat alsotaHpws thcele@quenfg;semlbia to move

relativc? E)etlﬂi? ggu q%@b%b?%gés{rgcil{ggg fnli & rcglssfng:a'%?itl%agl? afrgaarssee?nbcfles may
move feBfivk kd SleCanloffee E¥dnOifteP thetddBndctsrdb hdiiBtea$s & phihiedicit@it board. An
t he housing. [0008] The connector may al so include a

electrieab ponrsetor eessrdingtp thafiwentiery may basedyarback panchapplications, for
exam gxtends t heret hrough. A term nal portion of the
Pfont act extends at | east partially into the aperture.

T[Io0071per Tiellegd fednh xS erhbig nﬁ@lf 1ﬁi:li1&d: a b dxitendirgf thedeom via which the
contact to nove in one nor e reCt|0nS and al so

leadfragasnip 4PwainehbY therhausiag. EB? tabgray ?f‘t%%ijcf'io%t}i‘%]&?ﬁi grme, or from the
electnéa(l) QQI%LCtAT?IQ ke ﬁﬂec&)@ hbum Eﬁge K %Z&?tﬁlg Pelctsﬁ’taélg &hdt QEMdI3h opening

cont act . have a
into whilchﬂ’mttehs exthads. iT® dllamgfer ntovamenthod the b lwithin tlhe)penmg, the opening

ert Thus, the wafer e ai ne et we t he
may b s e Clapeiana! e A IED. BRGhSURERLE TP DS lent o
facﬂlta@é)f?ltsél‘ﬁBn bmh@ léﬁ%‘aﬁﬁea%e‘rﬁ@ Ry tﬂ%%o'iﬁﬁ%“ cted. BRIEF
0010] FIGs. IA and IB

o[@pOS:]t Elme mnantpblemeyr'@l@d nmﬂe aoiontatct:mnﬁemgovafardwrrm aucpperture

that exieﬁ]ggg}e unttf.l %ﬁ %ﬁgéléortﬂ %&' éée ?t ?tgﬁ@ agi%agﬁ%qmally into the

aperture. The aperture allows the terminal portion of the contact to move in one or more
directions, and also contains the terminal portion in each direction.

[0009] A solder ball may be connected to the terminal portion of the contact. The
solder ball may have a diameter that is larger than the width of the aperture. Thus, the wafer
may be contained between the solder ball and the lead frame, and movement of the contact into

the aperture may be restricted.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] FIGs. 1A and 1B depict an example embodiment of a connector according to the

invention.



according to the invention. [0012] FIG 3 provides a
partial view of an exanple enbodinent of a ball grid

wa@eooapsrennect or according to the invention, wW¢hos1008026331
waf er or solder balls. [0013] FIG 4 prov

d
dA0111al FiG- wlenrctsan xrmipts anladiypent oéAn I%Fﬂélﬁi?qalegq frgme assembly

or according to the invention, w thout
accordﬁ{&r@)(hec@()flﬁfﬁtn [0014] FIG 5 provides a partial view of

d0bE2]l HIG. 8 paovidss £ parti@d/ion ofampexamyle embedimsheefa batlegrid array

contact,s, wthout a wa rovi des a
Come%%rr@ﬁ%réfqg}@ oy S B; ﬁ%qtawagtlh%{esgldg‘]: b% s(IE,)or ding to
13]”‘@1@ '4%5'1‘0%’(1&% (ﬁﬂl i8l8ievP 85 hif exdinipA€ BiaBodifeat HOsHIING1d array
TAI'LED DESCRI PTI OF | LLUSTRATI VE EMBODI MENTS

connedt@0ac6grdiFigQe the inventvnl Bithewiseldenballsxanpl e enbodi nent  of

RBPH JEiG PaRon deodrT SEFBE! gy BRI Shatbiy of
electriédd chhthets, I\A)ho@ndmwrecept acle side 100B (best seen in

FIG IB Though t he connector descrlfbed herein is
ddp1 G IHOEQF% a @*?IPRPCHY‘? t%ﬁﬁ@/& &rCOHP?Ct%Trﬂ?ﬁ?r&m@eto the

1nventf$ﬂ% I?%]o?@eq hggtattz#}]l'é@ ?Qh%fhg‘mum ing or surface

al so be used. As shown,
the BGA connector 100 may |ncI ude a housing 101, whi ch
DETATRE LD ESERI PAT OMOF IR ItUVSTRANYVEEMBODHYENES®r i al |

B LeinaF T R e Pies B Rl £itay EBhO B e DA gpey (°BGA"

come&@F ﬁoo d&%@xﬁlng"ﬁ@'tﬂ@ﬂvéxﬁﬂﬂ Hak g SISeidlidee00| (bvktAsen in FIG. 1A) and
. I'n an exanpl e enbodi nent, the housing 101 ma

a recemmic aidn 108 (lwt sean in FEG. 1o Tghugh the euncgtosdesalped g@f@@ds

B L

surfacé MoﬁntlﬂgEothéSthsmBm méh alsb bk Asédl A sy winn tHetB@A aosmdctarfl 00 may
nore el ectrically conductive contacts 2 1

t hat
lnCIUdé'X‘th@H%!ng h%d@}}ﬁclawabb% FIREE GbeN FESIErHY ipujatingygaterial, Sudhas a
plastlc Yo%r R%?l%dthgpdjeﬂngg ? ﬂ%g%tm& ﬁB‘usﬁi% 191§y 6091‘&{1111 ¥ne or more

ny mat eriaf as a plastic, for exanple
insert Mﬂmem fea¢ assérabRes  TIMbAS”)ld Snﬂxaardcxmle anbedimsit thal housing

pai r or.a om ach t I t he
101 miyeanfne ﬁ@b{'% 158 tadlenib Mbuld 60 &)‘%fgq' he Boupe 1 may
contalﬁﬁhykﬁ’rhﬂer%fﬁm%saﬂtﬂ all'y const ant differential

I npedance profile between the contacts that formth

pHI017] FBIG. a’:\rd@ﬁﬁg%mmamm‘t embedinenisof anHMIedhi acis Slzomn the IMLA

115 may Ync?ude 2 sef ots one or more electrically conductive contacts 211 that extend through an
overmolded housing 215. The overmolded housing 215 may be made of an electrically
insulating material, such as a plastic, for example. Adjacent contacts 211 that form a differential
signal pair may jog toward or away from each other as they extend through the overmolded
housing 215 in order to maintain a substantially constant differential impedance profile between
the contacts that form the pair. For arrangement into columns, the contacts 211 may be disposed
along a length of the overmolded housing 215 (e.g., along the “Y” direction as shown in FIG. 2).
[0018] The contacts 211 may be dual beam receptacle contacts, for example. Such a
dual beam receptacle contact may be adapted to receive a complementary beam contact during
mating with an electrical device. As shown in FIG. 2, each contact 211 may have a dual beam
receptacle portion 217 and a terminal portion 216. The terminal portion 216 may be adapted to

receive a solder ball 120 as described below.
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along a length of the overnol ded housing 215 (e.g.,
along the "Y" direction as showmn in FIG 2). [0018]
W(lemmmmpcacts 211 may be dual beamreceptacle wnUsmmsozﬁssl
or exanple. Such a dual beam receptacl e contact

deﬂla"d apteiMLA Uéeam@sw%&% OBFERMAFS COEpMER a5 V4 Y I an
examp%%édﬂ%nﬁ?ﬁt' &s¥ictile 88 22? %ﬁéfﬁeccﬁg Hey! !()jl‘llj aﬁCh’%ﬁd%‘FWIﬁA 115. For

eac cont act beam
examplee thebarbe? Id it theoamd 2T 'fhea]iMiLA il mmyrfmlve paatt 2@inth2tdtentihbeyond a

rm nal rtian be adapt.ed tq recejye a
fuce offif GestmglEf hovhe ! el P b S CBBPUMETOEIRD AN M Re i of the
same nﬁgi‘é’rlﬁla§ fhe' c%ﬁiab'ﬁ?l 1988, lectiafly Q@ﬁﬂl@h{i‘@ﬁlﬁteﬁfagb%l?e%tlvklﬂ' the tabs
an exanpl e enbodi ment, a respective tab 2

204 maji expersldiom theeausimelded beusitgs2 I5wRnd mas be Fachest mlle@vemféded

housmggﬂg pﬁgl{e%iifye Jg‘évyl/tgglg (%efrtn El%eé% ltﬁnlélover rmp‘gﬁégn Qinﬁ&ﬁment the

tab 20/'9d$ bBehadd Bf tHel sa1$1ld eibtérinl eshe dvemmdlded isingl2 13Q4.glyelechivally
made of the sane material as the contact 2 11 (e.g.
insulat@igarateiialhl | y conductive material). Alternatively, the

20
0 B P55 R SRR SO0 28 ros
receptacl"dsegﬂallﬂ yn émrqﬂdembtbd]rrtehte aoaspectdiegpad oficabsicoept@lds. 30Rrare
arrang gfgogapg)@gggl gs cgtgﬂq Y tshe t(ﬁgp égéami Egﬁ?agg(gﬂ\gLAgﬂg in a first
dlI‘GCtl@A FSQEH bsctﬂle by dir X 8i6h hd W9 i BIGE 3Y. 2k dch th B28ptadle 302 %ay%ﬁ%‘ an

3, the connector housing 101 may incl ude one _
openlng r32art5<vrerem1ang ecespeettiedsb 200 . Each sueh epening may h definadrity, a plurality

o e R eP B b PR TR B8 a3 s

they m Y§ 50displagst éldubh lolfsérithd abddciteIMEA i1 9 intb ShiCoudmgt 0@, With the
direction shown in FIG 3% Each tab receptacle 302

IMLA r}%§/ insaxed it Gpdabsing 30 thaied resepiagle 794 anayesnpe begky and tiys, the
4
abs 203y BRI AU ERERN O TP20n PRSP LR o PRtk Yo g aspet

of the n@etfinathea@sh ROShtarys 3 rﬁ@Sd:dﬂtamtheﬂMLhﬁWlthhﬁﬁe l’[atysuhpm all

di spl aced enough to inse the associ d EVI LA
directipng; and Hao MY fa gnopgmentpht the M Alsmzlqg@ﬁ}rﬁ%@ﬂlﬁ B irhfths housing.

t[Bﬁzﬁoufd 919%“4 %Ve&@ﬁ Jffﬂbe ﬂx@ﬁgpﬁ @ﬂneth@ %dlwloﬁ%e 1&@%ames 215

t'hus, abs 204 may be set wt he openi ngs
need n812@<t¢rml diltbe va to theeptachidace303 .of Avctob mcngtaclo 384. ¥élpwcin end of

oo e ST e A ARy PRSP e v
tab rec@ﬂ)tﬁ&e 30b prevERtE tHKRARGIde@holshey HY! ki ndohdng dhyafutther in the Y-

directions within the housing.” [0021] To al | ow
dlrectlwnvﬁhfednstame tha EMEY 11&smay moyve relateveyo dierfwﬁingrwl tithghe Y-direction

may b? 1;]ci,§1grofllgil E'e%%%%}ag:a et‘l? ddl W?eglctg% %rg% (Ftethggg ri‘rW&é&%ousmg 215 and
the inn@N§hrece 305 of the housmg 101. Thus, the tab receptacles 302 may contain the IMLAs
115 in the Y-direction within the housing 101, while allowing movement of the IMLAs in the Y-
direction.

[0022] To allow movement of the IMLA 115 relative to the housing 101 in the X- and
Z-directions, the receptacle openings 322 may be made slightly larger than the cross-section (in
the X-Z plane) of the tabs 204 that the openings 322 are adapted to receive. When the tab 204
meets one of the faces 332, the face 332 prevents the tab 204 (and, therefore, the overmolded
housing 215) from moving any farther in whichever direction the IMLA 115 is moving (e.g., the
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t he overnol ded housi ng 215 neets the inner surface 305
of the associated tab receptacle 302, the tab
W(Dame,psnade 302 prevents the overnol ded housi ngc12/1‘|1§2005/026331
rom nmoving any, further in the Ydirection,

X- or Zdﬂgfcaweb Fherefatva diffasenegyn §ige BGW@P%%W@@&?C%WCH%&%g’md the
Ccross- s!:ﬂilorf dcﬁ' Stﬁé‘ﬁb YodldeRAhings Hé%ogﬁt ﬁl@%@l Il?ﬁmg ndve %lﬁﬁvcntg the

tance bet ween t e end overno ded housi ng
housing 161 anthe tXreinid Zndirecsions. dEte1s 306 talf rec¢ptadies B2 myayl @htain the IMLAs

. Thus, t tab. rec aesSOZmact' he
115 in 1@?. H A S AR PP TR R V- 7. lane.
2)334 NG ARXSABRIenModiriéht bVHRSnYehtibAahd bk 204 hfaR have dimensions
] To all ow novenent of the I MLA 115 relative to

of abomtrﬂezmmusmrtge Xodirgchon ard sboup hdO mrgiin 8@@ éﬁ%CUOPh d'he receptacle

onringESEPLREH, RERLARS ol LATREY sAGREL 5

the Z-dfétibharhd distatfeesttngs 3k ed 6f thelapéramlded hoasiap 25 aﬂm&n
the tab 204 neets one of the f aces 332 the face 332
respectiyeaipaeisarfppre3 $50f thohoysigdl 0 limay &g #hogt 08RW.over nol d ed

RYBToA ARl TP QAo (Ao, AR moy e

ball grid-adtayddBi @hy ball ged aehynil 48/magbt fened by formisg agedpectveecolder ball

e recepta openi n andth s-sect
120 o RE BB ¢k SARABEE RO Ao TR LbS Hﬁ@gﬂd array
connec‘i@vl@orrﬁi}aﬁé 86€oh @ shibierafe0 Hﬁ:’h% a¥thtddtidchR bdardaftll example, having a
directions. Thus, the tab receptacles 302 may

pad mmm@nwmemmmﬂlﬂ& Hall grideartay 1éﬁd Z-directions,

gpg#j ‘%‘fﬁj’\g@fg cggg%r};g&t ﬁgl{e 1¥1\hee t A%&)Ilnﬂe]p ?q05<néy include a

contact RYERinigQNbstialeort vadrer mﬁhﬂt&z(mﬁmhd tefRiGl ol df&h@dlﬁntﬁcts while
0.20 mMmin the X-direction and about 1.30 mmin

allowing for mayemsnt ofth%terréwb%@éi dhe paferi§e szbermd%f\ﬁ@ electncally

g|r]g nthe X-direction and
insulat %@iﬁ iucﬁ Sg??#ﬁe’q%?%m@ctl on. The di stance between
gao26]ends bést tdea in FEG M ltitkedtafen UGT mgy Aichudarat arfag of apertures 456.

{ face 305 of t ing 101
Each aBRAE 400 SO0 ATF RS LSRR Paien 10 SEA EoRFELE Gpntac 211

Each aﬁ%r@ggg Esdde'fﬁe& By tali‘@s EOAWRRE! a0 Y78 Mcdt 'dgﬁaﬁ\ tﬁ@térmﬁfa'ls‘:in the X-

rray 148. The ball grld array 148 may be forned by
and Yﬂtrcmqmg Fo raﬂewemwemns@ﬂ tl:letenmaialls in2ie ¥nanh¥-direchipnsathe apertures

456 m@ﬂ‘% %@% lyzﬁreactg?l} &ﬁ chgF] ﬁ%c Ct ! l Ctgﬁ)(gg)ptl 8@% i?l{mér-lraqé'l 216 that the

apertud 256 Eu%ta@aptééil edredSivé Rk blﬁﬁvﬂﬂ tlid fa6¢ki 478008 dbfireQhe aperture 456 such
exanpl e, havi ngwg\ pad array that is complenentary

that at {¢qst qmqu thyr fagesaap ayenetigthat s @pster Aeanichel M@thpéﬂmwcoa%b&hus the
n te 1 [

iy PSRN R S b T BELASR, T e

tenmnhlhﬁ)rﬁ@{ of tﬁﬂbor&ﬁkdsleﬁi ndthecasailacdueh anhof thedhdes thardefiws the

ment of the termpal ends. T f 107
apertulfﬁaf@é a'fhe selatayedifierencs {1113,s12e betv%een t ee a;\)l\elartu%:r 456 andnﬁg te?‘r%inal 216

determines the amount the terminal may move in the X- and Y-directions. Thus, the wafer 107
may contain the terminal portions 216 of the contacts 211 in the X- and Z-directions, while
allowing movement of the terminal portions 216 in the X-Y plane.

[0027] As shown, the apertures 456 may be generally square, though it should be
understood that the apertures 456 may be defined to have any desired shape. In an example

embodiment of the invention, the terminal portions 216 of the contacts 211 may have dimensions
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insulating material, such as a plastic, for exanple.
[ 0026] As best seen in FIG 4, the wafer 107 may
W(i)mmlﬁmslﬂmn array of apertures 456. Each apertB@"B’USﬁlﬁ5/02633l
receive a respective term nal portign 216 of
of aboqt Qs?p@m byabawbfsdem. Zhe aperhies tyfepey have BB entonsaf aﬁ@@f 0.6 mm by
respective set of faces 478 that contain the
about Otb%m?rhl nals in the Xand Y-directions. To all ow novenent
¢0028he Toamanufadtsreithe tdnmector BT thé- M Ac 1 1 omay bt lmserted and latched

o SRS o Bt B L 09T, ISR LS e e

229 of E%%veﬁﬂ@ld@cpﬁédsﬁfg% 54R6h MreARRE RS T18CTitNEconets 211 extending
shown, the faces 478 nay define the aperture 456 such

into the #pertures %éagﬁsm@vwolddn éaﬂab&nhﬁﬁlea bedergdd qnihe tqrauinal portions
216 of eat ﬁarg tzgggltstngﬁm\é\ﬁ*vgtt% Of ut heFI‘é)lgtd%plct @Htah ){/Qfesolder balls 120

nact may

formed (‘fﬂ e&fectivéMethlinal ﬁ&ﬁoﬁﬂﬂﬂdﬂc@mﬁ&@ tha'ﬂéﬁﬁendi S)roﬁg'lﬁovermolded housing
termnal portion of the contact need not necessari

215. Notibnt BIgy Setepickehe gennscionwith gakdenfalisthat yﬂéwtl}h@vva% though it is
contemHaliZed;jl t%état%h V\%{eqlvxfll 19 S8SS %éd gle %a%lefrﬁl%svﬁ%ﬁ&e E}ne o‘?cRe?'B llljs!' £0 are

2rm nal term nes the anount
formedt ermi nal may nove in the X- and Y-directions. Thus

t he wafer 107 tain the te al ortiqgns 216 of
B e iora asoier Bl ba Lol 65O LRE geRiRttoldgparig may be
deposn@h Inﬁ&‘"t g@ﬁi{ﬁ%@tmt@fwﬁl&?thte R&riRAlend OF tHe@BAtadd& tdrds ! R&older ball

As shown, the apertures 456 may be

may begﬁa&seéiﬂtq tlmmhieepaﬂtmwg‘ﬁt fhe sutfaed of thewafer d9%t Bogravhmitthe contact

rom g ERSY L R R B BE D R D SR oy

greaterttﬁa[rﬁ‘hg Q}ldtﬁ%'f‘theoiﬂ)‘értar%6 ok chivctRAERA1IbSy Aviidh R idBS ¥ east the
di nensi onsof about 0.2 mm by about 0.3 mm The

contactdpepmbinaton Béthrthg housing agid tehwhrisRomay babested 10 agemnsmgipre that is
L G e e e

generaﬂ!y) spsterigal lOshapead ﬂﬁwmd@edn dleaoataciliag, awfmetall@gicaly boiethe solder

be set on the ball-side faces 229 of t he over nol ded
ball to i goni3gt 215, with the terminal portions 216 of the

&es X Ctﬁel%ra%é)f ?ﬁg ﬁfég}:{@%%'ﬂag a%ﬂ@th@ﬂﬁﬁé %@ﬁaﬂ% diameter of the

ctive s s 120 may then be fornmed on the
solder ball su thaf thp soltiérdrall pRdw@ntsfthe bentad fitoachang@ alilé talsé pugjladrintarthe

ST TSR B RETIAE o

enable@fh@tv@a@érsl 0f7h&be BXitSIREY béthvesdthe QYRIEPAIREQ0 QY '\ B/eAhdlded housings
Note that FIG 5 depicts the connector with sol der

of the lpad frampassemblibbut the wafer, though it is contenpl ated

t[ﬁ@ 14 or%e%ﬁ%w%]rlp &EZ%Q e Ot e&n} lgonnl% 11%6}9a)r 51%%1&3?0% &t more

ar e
solder posts 160. The solder posts 160, whlch may contain solder or solderable surfaces, may be

adapted to be received in orifices defined by a PCB board.

[0032] The IMLAs may be free to move with respect to the housing 115, as described
above, prior to reflow of the solder balls. This movement, or float, allows the IMLAs to self-
align during reflow of the solder balls. For example, when the solder balls liquefy during reflow,
surface tension in the liquid solder produces a self-aligning effect. The present invention allows
the IMLAs to benefit from the self-aligning properties of the liquid solder balls. Once reflow is

complete, the contacts, housing, and solder posts are fixed with respect to the PCB. The affixed

-6-



[0029] To forma solder ball on a termnal end of the
contact, solder paste nay be deposited into the
wap®csmnes 456 i nto which the term nal end of tPRer/US2005/026331
cont act extends A sol de all ma e ress nt
solder BYip BEAFR a5ar AP eAdhs borsins A Sepongrenchghe L,
ﬁmmmﬁqgﬂﬁg5kkpgﬂgpntact from bei ng puIIed |nto the housi ng
hrough the aperture, the diameter of the sol der bal
933de Ig isgabeunddrstnod that mecfom@rngtllﬂu,strapefr ¢rbedimepts have been
assenbl y udes at

providSEPE Gt OF HRBRTR 2 PO Eh Sk BB 0ty s P pafipitin of

the mv&&ymb QVBﬁ@tvﬂﬂcH av@ beenRe dictbiieatehdrdé 6f dseditiin dnlddNustration,
the |iquidous tenperature of the solder. This causes

rather thive woesdscflimitations Fawhers dtheugh eriayaatiop hébh@.d@éﬂr}byd Berein with
sh
L e s
be limitdd3Qhe pre i ldisglostdieeraipe Rattee, thS ﬁlvbﬁu;oreemmﬁb fto alhftnctionally
is less than the di aneter of the. g er bal

equivaleqpStEISTYED MEAIQds AGVSHY SUGRHS QTR IhE FoRF Bérh’?gapas}adt@d claims.
Those nguaﬁgﬂgg ng vilgtnt Bg}eﬁgegﬂyggﬁaﬁ g& gﬁﬂhlxé/sgeé\lnﬁﬁat%ﬁﬁﬁ Qffect
numerapenodlﬁeatmma thee@o ahdchetes may e maddwithovitdepartic g lﬁ@mféerscope and
ﬂ& sol der .b Is 120 and the overnol ded housings of
spirit of i iPBerHion i fs ASREEEn b | e, [0031] As shown in FIG 6,
t he connector housing 115 may al so include one or nore
sol der posts 160. The sol der posts 160, which may
contain sol der or sol derable surfaces, may be adapted
to be received in orifices defined by a PCB board.
[0032] The IM.As may be free to nove with respect to
t he housing 115, as descri bed above, prior to reflow
of the solder balls. This novenent, or float, allows
the IMLAs to selfalign during reflow of the sol der
ball's. For exanple, when the solder balls |iquefy
during reflow, surface tension in the |iquid solder
produces a self-aligning effect. The present invention
allows the I MLAs to benefit fromthe self-aligning
properties of the liquid solder balls. Once reflowis
conpl ete, the contacts, housing, and sol der posts are
fixed with respect to the PCB. The affi xedsol der posts
hel p prevent forces acting on the housing, in a
direction parallel to the PCB, to transmt to the
sol der balls. [0033] It is to be understood that the
foregoing illustrative enbodi nents have been provided
nerely for the purpose of explanation and are in no
way to be construed as limting of the invention.
Wrds which have been used herein are words of
description and illustration,



rather than words of limtation. Further, although the
i nvention has been described herein with reference to
w@aoobisnb@r structure, material s and/ or enbodi PENUS2005/026331
the invention is not intended to be limted to the
What is{lpimed:ar s di scl osed herein. Rather, the invention
extends to all functionally equival ent structures,

1. &t bedfical2BAndésiiTompHsidgas are within the scope of the
appended cl ainms. Those skilled in the art, havi ng the

rerosheatordfousing thas definasgs igermaheayitypend f | cati on,

af f e b
S D R R RS IS RSB0
housmg,hﬁe (ol €t eGi’sdntibly t:Smpﬁ $1ﬁg: tus eMtaicali confacbextadtinglat IMt partially

el ectrical connector conprising: a connector housing
through ga pveraroldeddeadiramethoudiae, cavity: and a | eadfrane

g?/}?et?ﬂh e IQQ&%@&E%%%HB e (!?)%nécrﬂ&q{(ﬂl@ing%?é/ frbey toqﬁfnbenﬁ@ach of

e connector housing, the frane assenbly
two oppositerdicticnsamittetespdct tocaich otet. act ext endi ng at | east
partially through an overnol ded | eadf rane housi ng,
wherein the | eadfrane assenbly and the connect or
2.  hihesdlavgrial eorfieetr bHclainy &, winereiache dusingds dipp tsimbee in two opposite

directions wth. r ect to her. 2. Th .
directisprith feoRtet KL At JFrgr asea eder (R Elesirivat SRitacb nsiopgeted to a
substrdts free to nove in two opposite directions with

respect to the lead franme assenbly after the

el ectrical contact is connected to a substrate. 3. The

C
3. Ifee(—grlédttl‘t}]@.itl cﬁrﬂ’{&@%?%%la 1Cfufth8p c%mﬂrfé[ﬂgrbeﬁaﬁf)fﬂaf H&iRE afleast one

ef 1 nes at east one el ectrical contact
electricad centadtmeceipeg tpareyre, wheran thetdlestradad contaat agcetong apsrture receives

recei vin ert.u ei ves the el ectrical t
A e f A G B I S BT
width bH@E elestri@hE@ngict.t han a width of the electri cal

contact. 4. The electrical connector as clained in

claim3, wherein the wafer is attached to the
4. C%@@Jtﬂéal IEQM%CR)Q as @lﬁﬂné/mﬁrc@dnﬁ 3, Rehedad Bie vadTer it BRadheaeh the

frame assenbly are free to nove in each of two
connedppiusising, mdr\emrcmrﬂse wafeh amefélpé@ld frameszssembliyse fresto mipige in each

el ect connect or din claim3, wherein
Oftwotoﬂ?goﬂ%f(ﬁ c %nsé’i”?}h ?f?f afﬁg{ﬁglénnect or housing, and
wherein the connector housing and the wafer are free
t ve, as a Si | e uni L n ch of 1.wo 0S|, t
5. fheared Samehir 8 fletifed iy el Sen IS AB0ERdged o e
conne@bt }?Jusﬁllg,eand wherein the connector housing and the wafer are free to move, as a single
unit, in each of two opposite directions with respect to the lead frame assembly after the

electrical contact is attached to a substrate.

6. The electrical connector of claim 1, wherein the housing contains the leadframe assembly
in a second direction and allows the leadframe assembly to move relative to the housing in the

second direction.

7. The electrical connector of claim 6, wherein the second direction is orthogonal to the first

direction.



el ectrical contact is attached to a substrate. 6. The
el ectrical connector of claim1, wherein the housing

W@ obas1nge t he | eadfrane assenbly in a second dPCEUE100§1026331
and allows the | eadframe assenbly to, nove re '

| atjve_ to
8. tHe slrstragahgonmsciopel e mcvirriaded asing coppnsdhe lspifrems assombly
in a thifd ?12@0‘%159 P@ Ell&\!vﬁfh@fl@&dﬁ% aSlehHiP R REFORMGIE RS ﬂlte'}féﬂs1h§ in the third
ort hogona Irst direction.8. The electrical
directimonnect or of claim6, wherein the housing contains the
| eadfrane assenbly in a third direction and allows the
| eadf rane assenbly to nove relative to the housing in
9. tTie diditrichl donmector oficlaidn 8, Tkereinelkd thirdalirectoomis ortbpgafal to the first
claim8, wherein the third direction is orthogonal to
directigthe first direction. 10. The el ectrical connector of
claim9, wherein the third direction is orthogonal to
the second directign.. 11. The e] ectrical .connector
10.  cYhg shycricappepnertor Pﬁ&aﬁ%éd“"?%‘ﬁéil? indybpectin i ort og8naflo the
cally insulating material. 12. The el ectri cal
Secondﬁ%ﬁ’%@% or of claiml1, wherein the | eadfrane assenbly
corrprl ses a plurality of electrical contacts extending
11. dﬁ@c%x% #?Sﬁﬂe@ ok ¥f Elifn?‘l’gsbhérgl‘ﬁ th€Rdd h%ﬁfy?s m%ﬂéj oflan electrically
er ba I's attached | east one of
insulatpiglmatbmly of electrical cont acts. 13. The eI ect rical
connector of claim 12, wherein the plurality of
el ectrical contacts are disposed in a linear array.
12. 1the clbwgried] ecirectoalbf clainm écwhereiafthe leadfrarie asshmbbi coniprses a

st G ESSSTOL Y ARELUIES, b Gatond ng bhere! Lo e

I bfitadd, Wherein the
ball is %é%hggtﬁ) e%ollgdﬁg ?%ér:n&ltﬁé;&ﬂpﬁ? ]Qf;%{%gn@dll%b The el ectrical

connector of claim 14, vvherei n the tab extends from

13. U {iéc‘?ﬁéd} ﬁ&ﬂ{ecfb?%f@lﬁ he-mﬁ 1l Sakdikeet el@&ﬁ&ﬁ%ﬁ’tﬁcts are
of claim wherein t housi ng conprises a tab

disposereplimeat errgshat def i nes an opening into which the tab
extends. 18. The electrical connector of claim17,
wherein the opening is larger than a cross-secti onal

14. arleeeledtritdd eotradotor of claim 1, wherein the leadframe assembly includes a tab

extending therefrom via which the leadframe is contained by the housing.

15. The electrical connector of claim 14, wherein the tab extends from the lead frame.
16. The electrical connector of claim 14, wherein the tab extends from the electrical contact.
17.  The electrical connector of claim 14, wherein the housing comprises a tab receptacle that

defines an opening into which the tab extends.

18. The electrical connector of claim 17, wherein the opening is larger than a cross-sectional

area of the tab.

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



19. The el ectrical connector of claim17, wherein the
tab receptacle is resilient.20. An electrica
W@ oResRes conprising: an electrical contact; BOMUS2005/026331

connector housing that contains the electrical contact

20. A eleqtripacopneckE CPBRTISINE: al | ows the el ectrical contact
t Lvesto the housing in the first
&?F%%pﬁgﬁahg%#’ﬁﬁe el ectrical connector of claim 20,
whenaéatort Hodsing tisit ngnteins the alectii dad cadtact tim b diadt doectiacdndiatlows the

.a. second direction and .allows the. el ectri cal contact

electriqahogigRs 1¢ BOuE [QRIVESO HIREHIE e i ket ond
direction. 22. The electrical connector of claim 21,
wherei n. the second qife 6ion i.s .or.t hogonal

: to th .
21, flhegectfiqabeqrngpior obclaimh el athertin fhedlouss rerips Clggtepghoontact
in a secdohd diREA&H Jhdte{l’lﬁiv)rg gﬁ%él&gri@é? REALAS0 bR e 84186V toGRE housing in the

contact 1n a Irection and allows the electrical
secondabret@@t. to nove relative to the housing in the third
direction. 24. The electrical connector of claim 23,
wherein the third direction is orthogonal to the first
22.  diteetdctrival c@mectbhef ehigc? I,ivdairein rersecerak ditgfctioh &i arfldgpnal to the
Wherein the third direction is orthogonal to the
first dieggi¥hd direction. 26. An electrical connector
conprising: an electrical contact having a term nal

portion; and a confact cei vi.n fer havin face
SR AT R M RSO T S
in a thitd 18Q9Rn R HEWs R R1MBIAT contheiEnByvd REath8k&HRMousing in the third
portion of the contact extends at |east partially Into
directiothe aperture, the aperture allows the term nal portion
of the contact to nove in a first direction, and the
face contains the termnal portion of the contact in
24, tTe diéatiidal donrector oficlaidy 23, Wieraih dlot third alirectomrie ottbegapial to the first
.claim 26, wherein the aperture allows the term na
¥brtion of the contact to nove in a second direction,
and the contact receiving wafer has a second face that

at least partially_defines the ertyre and cont ai ns
25 (hie GG DEPSEOE DEHAEh SEe ORI e 8 GOHaESTl o the
Secon%f&%ﬁ.on. 28. The el ectrical connector of claim 27,
ereln the second direction is orthogonal to the

direct

26.  An electrical connector comprising:

an electrical contact having a terminal portion; and

a contact receiving wafer having a face that at least partially defines an aperture that
extends through the wafer,

wherein the terminal portion of the contact extends at least partially into the aperture, the
aperture allows the terminal portion of the contact to move in a first direction, and the face

contains the terminal portion of the contact in the first direction.

27.  The electrical connector of claim 26, wherein the aperture allows the terminal portion of
the contact to move in a second direction, and the contact receiving wafer has a second face that
at least partially defines the aperture and contains the terminal portion of the contact in the

second direction.
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first direction. 29. The electrical connector of claim
26, further conprising a solder ball connected to the
w0 esoniosizbe porti on of the contact. 30. The el ece@1/084005/026331
connector of claim 29, wherein the solder hall
28 (Tbselectrics! sanperiene! drim bk Wheran the sserpdireshien s Qsthogppal to the
ﬁrstdn\%ﬁ%r?m 31. The electrical connector of claim?29,
rein the solder ball restricts novement of the
el ectrical contact into the aperture. 32. The
' I
29. fllehg%th{c'}rgc%lle cn%ﬁm@@t%? Pl %@ fﬁhﬁgerl%gc P?‘Fﬁgg%@g&?g@[ écﬁfn@&e@to the
tmnﬁnﬂ@@ﬂhnpﬂhhéahhynextends, wherein the wafer is
cont ai ned between the solder ball and the |ead frame.
33. The electrical connector of claim?29, wherein the
30. ﬂﬂférdlédztrﬁ:ahaﬁnﬁcw df ¢laiano, tWwlersio ttobesoldeabhll asicss movement of the
aneter that is Iarger than the width of the
wafer 9&19‘&% length of dhe gontaghsi'ng for an el ectrical connector,
the housing conprising: a tab receptacl e adapted to
contain a | eadfrane assenbly in a first direction,

31, rEheehrcitab cogrig Oéﬂa’@b%%uwg‘:r% thersoddsr bath &sgwsawoma?nt of the
dedn&%g&ﬂ%ﬁl{BW@ ﬁu}ead frame assenbly such that the tab
acl e a

rece ows the | eadfrane assenmbly to nove in
t he flrst directlon 35. A contact receiving wafer,

32. AR etléc?lll&g €O en 81“ El?ﬁg%gﬁﬁﬁﬂ& ﬁnﬁmﬁﬁlgla'l&}’d ﬁ); e thro%gh which the

apertures ex roug i n each
electricip esritadt at lﬁst@ﬂﬂ@lllgéxteﬁdf evteraie the wafspie contamed betweealthe solder
portion of a respective electrical contact, and
bﬂlm@ﬁ@;@wﬁrgggh sai d aperture has a respectlve wi dt h t hat
is larger than a cross-sectional area of the ternlna
portion of the electrical contact it is adapte ql
33.  Eheglegdrical connector of claim 29, wherein the aperture has a w1dt and the solder ball

has a diameter that is larger than the width of the aperture.

34. A housing for an electrical connector, the housing comprising:
a tab receptacle adapted to contain a leadframe assembly in a first direction, the
receptacle having an opening for receiving a tab that extends from the lead frame assembly such

that the tab receptacle allows the leadframe assembly to move in the first direction.

35. A contact receiving wafer, comprising:

a substrate having a plurality of apertures extending therethrough, wherein each said
aperture is adapted to receive a respective terminal portion of a respective electrical contact, and
wherein each said aperture has a respective width that is larger than a cross-sectional area of the

terminal portion of the electrical contact it is adapted to receive.
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