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*00 * ~Reference to Related Application This application clains the
bengﬂ@ﬂm@mmmmﬁm ovi si onal Patent Application nunber 60,/ 068, 6642 MAY posn

on , 1997 and herein 5 irfcorporated by reference. Background of

tine InveHe®¥®n 1. Field of the Invention The present invention relates to
el ectrical connectors. Mre specifically, the present invention relates to

hi i dge card B L.ption of Earlier
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evol ut'®®P%of these conmectors T ' foh, termnal pitch,

and 15 elmglyr i 68licRELHAE1TRAGEhe BeREALLS 1S PHUGRibNG] Padénpf the connector
and in many cases increase the signal density, it is necessary to decrease

the t esppliebtidd akmbRe CILUERSE4, Tileardh Mdcephbeh 2B CIEPTT talE heReHECr €ase
in the anmount of insulative material between term nals, thereby resulting

i n5verih¢mb@ra£)e<y\@yl fefbpdnneen termnals. The insertion of termnals into
the termnal cavities can result in rupturing these thin walls between
term nal cavities. A so PBackgionhdioPDthelInvergtdenal ong t he | engt hwi se

di mensi on of the connector can occur. However) the decreased wall

t hi cknks Rieldrof tire derveattiion housi ng render the housing |l ess able to resist
the stress 25 accunulation. As a result, the connector tends to bow. This
adver sel Ttaf presentiomvantionaelatest treekestmest connectdrs. cMangi t board on
which it is mounted and creates alignnment difficulties, particularly in

sur f ackpeaifieally, the pageentorventionnedatessio hiigh desmiticedggaarsh the printed
circuit board. In addition, many prior designs enploy relatively |ong

| Bgt FRESrSarns in order to devel op sufficient deflection to
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15  electrical performance. In order to reduce the size of the connector and in

many cases increase the signal density, it is necessary to decrease the
. terminal pitch.
The decrease in terminal pitch necessitates a decrease in the amount

of insulative material between terminals, thereby resulting in very thin

20 walls between terminals. The insertion of terminals into the terminal
cavities can result in rupturing these thin walls between terminal cavities.
Also an accumulation of stress along the len‘gthwise dimension of the
connector can occur. However, the decreased wall thicknesses in the
connector housing render the housing less able to resist the stress

25 accumulation. As a result, the connector tends to bow. This adversely

affects conformance of the connector to the circuit board on which it is

mounted and creates alignment difficulties, particularly in surface mount



It is a further object of the present invention to utilize an el enent
secured to the housing after termnal insertion to hold the termnals in
place within the housing. 15 It is a further object of the present 02 MAY 2002
iFnvention to provide termnals having features to help retain the term nal
within the insulative housing duringghandling. It is a further object of
the present invention to provide termnals that are novable with respect to
t he housing to acconmodate differences in 20 the coefficient of thermal

expansi%ﬁgaso%wngoﬁtqg&ﬁ%aﬁs&gq%ﬁ%{J&egﬁehﬂl gga_ﬁfr cuit board upon

whi ch t connect or u er object o e present invention

‘to enpl oy Iﬁ?ﬁ%ﬁ)ﬂ%ﬁx& efy fﬁ{o%;de%fgﬁﬁméwydﬁlaa%i loriPle AN Sort 2Rt

term nal s is a r “obj ect of the present | nvention

t0 provAMAsdnCORNECiPHevelop Shfffden Paefleefi8hYtoSh@cdifthoda®da0ightér end
configuration with another connector. These and other objects of the

pr esentbodie thicHh@etcleRiR@siahl ©6btaifl Sodd¥oR0AR: Bonsedoreds t he
pr esent 1 nvention by an el ectrical connector conprising: an | nsul ati ve

hou§i ngoétawéary the doraactoaadthe termmalstafi thengomeedttar. Ténewabteasescur abl e
to the insulative housing and occluding at |east a portion of the cavity,
t he retthieimgpedamoerofhthe agnaectaaandwman upeiulyriacrease skawuni cation with
the cavity; a conductive termnal having a first portion disposed in the
cavity and a second portiofSummaryof the Invepkionre; and a surface nount
el ement mpunted on, the second portion of the term.onnal. The rren‘?er, retains
the term AGES @t aPiectid thesprefemidnysnsiongto mynimize the acsirenlaieeafs of
t he present inveg&_}i@on are achieved in another aspect of the present

i nvent | YHEHFER IR GUYRECIOR ML conpri sing: an insul ative housing, a

nal et vat i o Hihan SbiSe CoDINY preTainHaRytom 1o cganlsD SIRLVETY Bebhyi 1y 1

icati Lt h _the slat 15 .and [ f ts, h havi h l's i
cormuni EHEPRPTTREREBEPdnSFERnESeErALS BhS 1 BouRiE  onduct i ve ter mi nal
25 3 g RORLIAR, LBILCH BN LRELAN ARG (b QUsA0an Dl card edge

and a nounting portion endrng-from e retarning nmenber

secur essé&;f&ftéﬁ @ﬁe'ﬁéﬁé’i%g;%tﬁf Reraita R AR oRPRS hgrd% the tePRRHAISCAT I On with

the cavity 20 that recelv e nounting portion of the termnal. The

retai ni pihdeRREIinPifRY BBUstegt he terminal fromexiting the cavity. The
surface nount elenent attaches to the nounting portion of the term nal.

Theige and Jetiser fiphheeiohjeét bheh@presant invartiontogirovideitemadnals anot her
aspect of the present invention by a nethod of nmaking an 25 el ectri cal

connect hayirng featiaiesdot helpsrapin ahe termindl mvithin the ihatilatéivé hosisigghavi ng
a cavity; providing a conductive term nal having a nounting portion;

provi di dyrng &eaidlimgy nenber having an aperture; 117 M, w p~~?. 4
providing a surface nount elenent; inserting the termnal into the cavity,
at t achi ng Itfs & 8anther mpisehpbthe present invention dorpreyide terménalsmthake

he. sur AEE EABRRIC BIghEPAD DntheBaeAg o ateaiterentes in - 1 0
20 the coefficient of thermal expansion (CTE) of the connector body and the
printed circuit board upon which the connector mounts.
It is a further object of the present invention to employ deformable
elements, such as solder balls, to secure the terminals to the housing.
It is a further object of the present invention to provide a connector
25 that can be closely stacked in an end-to-end configuration with another
connector.

These and other objects of the present invention are achieved in one



5 termnal. The retaining nenber keeps the termnal within the cavity.
Brief Description of the Drawings O her uses and’ advant ages of the present
. invention will becone apparent to those skilled in the art upon reffg}ﬂla)tﬁ]gz
to the specification and the drawings, in which: 10 Figure 1 is a side

el evation of a connector enbodying thg invention; Figure 1 a is a detailed
view of a portion of Figure 1, Figure 2 is an end view of the connector in
Figure 1; Figure 3 is a top view of the connector in Figure 1; Figure 3a is
a Cross- j [ ' =LA ' . Jhow ng
the ter mﬁﬁg{:g@?ﬁgﬁ!gﬁ’#ﬁf%&hﬁ%&% 6;yorgfli éc}ébé?é%héétjgg%ér?ggtérc())r?nﬁgég?%gfgwﬁ gure

3b1s 8 MANARChbARME Hadthd 3k 0add ORY c'alvitﬁ'éla\ll\%t iirfg SHérfipgr Show ng the

termnal s sec_ured Wt hi onnector housi h a termna retenti on
el ement ; rei@ vy %eéarasleatcsi%@&ﬁ@ﬁléﬁ@ﬂh@hsﬁ@ah?be&lafdiﬁg%nleaéaa_shovv' ng

a termnal retained within the connector; Fi‘gure Is a detailed view of a

portion pbriibalsftiRacatity fde 2etAhihf thePMeri dVivig £ leagt othef ap8rtiie in

connector housing; Figure 5 is a detailed view of a portion of Figure 3b

showithg eofrmatinieationowitththé eanitpph daidnttion tehmimad hatinguadirgti s a
detailed view of a portion of Figure 3b show ng another feature of the

t er mi nal poetient disposedniznthe ca®ity diY a29&corid pogtion dispbsed ihhtheconnect or
of Figure 1 together with a mating daughter board; Figure 8 is a detailed
vi ew of appotuteyrarud aFsygrface inound dlemerd rountedsini¢heiseaontl pextion of
connectors according to the invention 5 arranged end-to-end. Detailed
Descr i pt tae terminal. pTdeomesabenpetiinsrthe termined withins Haevinaulagive vi ews of
a connector 10 of the present invention. Connector 10 consists of three
mai n conPOMSARE, a nmain body ' . 11, ternminals 13 and a terninal retention
menber 15. ner al | 0 speaking, assenbly of connector 10, proceeds by

i nsefding tERESH othereBigess ©f )Prff,e}lltthgﬁe@@@@r%a? ieYeddn r et enti on
menber 15 to, mai n _body which retains termnals, 13 within main body 11.
Fach. conBBREAFT AAPEChiN 1B RRSSERT RUCT HOHAPEA CARhFAEBGIRTEER f or mud of a
ot o0 b TE SRRy RO SRR AR BB B ptalggy oo
ocel e RS RSB Ll s S
150"V Bkl BRI of Lot ol LU SopH anf Uk G0 |
15 and a pair of posts, each having channels in communication with the slot
for receiving the card. The conductive terminal has a mating portion
residing within the cavity for engaging the card edge and a mounting
portion extending from the cavity. The retaining member secures to the
insulative housing and has an aperture in communication with the cavity
20 that receives the mounting portion of the terminal. The retaining member
preventing the terminal from exiting the cavity. The surface mount
element attaches to the mounting portion of the terminal.
These and other objects of the present invention are achieved in
another aspect of the present invention by a method of making an
25 electrical connector, comprising the steps of: providing an insulative

housing having a cavity; providing a conductive terminal having a

mounting portion; providing a retaining member having an aperture;



substantially vertical position (shown in solid lines in Figure 1 ) and an
ejecting position (shown in phantomin Figure 1). Latch nenber 21 incl udes
an ejecting foot 25 at a bottomend and a pair of opposed camtabs ﬁ7~&@5m7
urging the portions of guide post 19 together against surfaces 25 of e
i nserted daughter board B. Internatignal publication nunmber WO 97/08782,
herein incorporated by reference, describes in nore detail the

af orenenti oned structure for retaining daughter board B in connector 10.

post s 3OV ReTe Sign ey Tquar BRAGRE, AiteifioR L kB TR Rt i G
edges Qitradisilg fite detdilsg MeRibirRo A SRt NatNeMAtsRIS whHEFHR RSt S 29

"have a surface 33 extendihg generally perpendicular to bottom surface 35 of
S mai n rhetintidg pottieh eNthetersHidaAc@siles Ahiadtisdabasture! adfd S as a
lead-in for inserting daughter board B into connector 10. As wll be

descri duringthe siaffacé nhetinvelanehaco the mehpsting tpoirtiodnoftiier board B
Wi t hin connector 10. Preferably, the upper end of each guide post 29 is

r el Sevddrhonabr file t€tadninghanbendkeeps. tHehterminad wsithiml the-cawvitypl acenent

of several connectors 10 as seen in Figure 9 and as will be described in
more detail bel ow. RefeBriefgDescHptionsofithedmwingsurality of terninal
cavities 41 flank each slot 17 in body 11. Cavities 41 receive a respective
terninal ©3hendisessandpdanpacsel hpresent iovemionirdddaeapraeong t he edge
of daughter boards B inserted into slots 17, Cavities 41 in%;l udes side
sur f ac@Pparentstothpsepkilled in thears npomrefesenge te thg-speeiiisatipBsyaddi ng
portiogé1 of termnals 13 when termnals 13 reside within main body 11.
Sur f acd9€,qrawngdnoPhichi ties 41 form 20 datum surfaces for the |ocation

of ,jermnal.s 13.w thi. in godytll. This featyre will .be. described in nore
et | beFSRRTaA 285 AEVARSH 9 A CORBECLOT PREAADENS INRHIB f or med

; ] b f . | 51, | ith
opent nos iGN 123k BERAY S0 Vi WA BRBUE Bl Figtite [ OC2 8 Br el
"ot et 1 0N K RE AR, k3ol Rk B e ek

: i.termnal retention
menber 15 s@cures to nal y osF??éﬁﬁing?(}ﬁg bottom surface 35

and secur ipjgut@acts FREB&FEwbE thd b8ARREtHLIAREPRED! NOS 53.
Figure 3a is a cross-sectional view taken along line ITIIA-IIIA in Figure 3

16 showing the terminals inserted into a main portion of the connector
housing;

Figure 3b is a cross-sectional view taken along IIIB-IIIB in Figure 3
showing the terminals secured within the connector housing with a
terminal retention element; _

20 Figure 4a is a detailed view of a portion of Figure 3a showing a
terminal retained within the connector;

Figure 4b is a detailed view of a portion of Figure 3a showing a
terminal partially retracted from the connector housing;

Figure 5 is a detailed view of a portion of Figure 3b showing a feature

25 of the terminal retention element;
Figure 6 is a detailed view of a portion of Figure 3b showing another

feature of the terminal retention element;



Wi t hout i nBedyldrinelvdes pstanidingosplihgua
"menber 15 includes |atches 81 | ocated at ogagosite ends thereof to engage

-until ter

0 2 MAY 2002 T Figures 3a, 3b, 4a and 4b display termnals 13 positioned
within main body 11. Each termnal 13 includes a'tapered cantil evegr mﬁg 55
extending froma base portion 57. Cantil evered beam 55 includes a gon
surface 59 at a distal end opposite base portion 57. 5 Base portion 57
includes side surfaces 61) 63; upper gurfaces 65, 67; and | ower surface 69
that interact with surfaces 43, 45, 47, 49 of cavities 41 and a mating
surface of termnal retention menber 15. Interaction of the various

Sur f ace o1f 1AL T SRS thEEhddbF ol Fienre ' kePPP Wit hatne D oo

si de squaqu, P B¥arcgvity 41 to retain termnal 13 within main body 11
m atl% retention menber 15 can secure to nmain body 11. Figure 4a

di spl ays tpigire8 id% AELAsEd YieRdredpstibh b Mghrbodlardd. Retention barb 71

is located towards a | ower end of side surface 61 to '15 prevent rotation
of term nafiggreoQtis Gf sithl e af twd. cdiné@ors iadegobdiry ¥d thé iaveawsh end of
side surface 61, an upper portion 97 of side surface 63 cannot exit main
body5 11 arfangedrerid+tbigiide 4b, when terminal 13 rotates, upper portion 97
interferes wth side surface 45 of cavity 41. This feature additionally
retains term nal DéailedDescriptiondef the Pecferféd Embodimentent i on nenber
15 can secure to main body 11. Base portion 57 also includes a ternminal tab
73 to receFigresol-3estom|wmriaus widws of @l coenec®s Qo the preseinder bal | for
surface nounting connector 10 to a substrate (not shown). Fusible elenents
75 typi éaveptinay eCondglacior 1Y) ¢ersisss of thres sain esmpenaritsn atmainrkodyer se
extent of the 25 openings 79 in term nal retention nenber 15. Thus, fusible

el ement 4 hezminade ddeandraterminal retsatioonmesnbsed®-i Renesabiynal s 13 in

proper position and for holding term nal retentiqon nenber 15 onto_nai n body
p zﬁfmvs pe4 assemdly|of candigator 1Eprecsrds by inserting teemigals Lae

o1 ow tBthialebod,CF or8eR ReRBRIE 1 BERh TS e RO RITePabe Lo JIHE &

| d .Sh .into th ' 79, .t b | aci i ndi vi dual
Fusi bl e b e S 3¢ a3 S TrowitincPash e et o aPRY: bl e ol emont s
75 1in O%%%ﬂg@Fz‘géﬁwﬁfe)HQﬁ'gf’tg@%%ﬁeﬂﬁie&?%gﬁoes a first reflow operation to

melt the so le element 75 to tab 73 of

term nal 1%1,4; t : : t oPgégs S.
Figures 1 %ad‘é?,gsg?sr% gffétng?qﬁ’langfa rgtéf'g%rﬁl??r%gﬁggﬁgrrﬁ%éﬁﬁjre er bﬁgaéa?b

ret ¢gt | v ElnerallySpRie bASEWAtRRWE a?él?él?%ﬁ%ﬁuﬂ%&&l’ly Jrierftefiention
menber 15 includes a " nmating surface 77 that abuts Dbottom surface 35 of main
body 11 s16th 307 (seechighle 3)1tin{t teieifedbubbhteRBoanils @ (s@aPiFurid7) iglatdes a

plurality of apertures 79 sized to receive termnal tab 73 of termnal 13
and at |ezht-wdspa@onfiguratidrusi bl e el enent 75. 15 Apertures 79 are
preferably larger than tabs 73 to allow | ongi tudi nal novenment of tab ?3
3erptcwte51973t ofierendalGuident i on
f 1 anges RSl 9dngludeip latch membern Al IBivetall sapuntedivisaPigot pinéhgage
opepjings 53 of mai,n body, 11. Lajches 81, 83 are preferably cantil evered
rrenggr s lpn?%‘é? WIQCm%ehéwlﬁ‘FCheWﬁrﬂ‘a?r Qgt%ﬁ%iﬂi © ﬁ%?e‘{ﬁ
substantially vertical position (shown in solid lines in Figure 1) and an
ejecting position (shown in phantom in Figure 1). Latch member 21
includes an ejecting foot 25 at a bottom end and a pair of opposed cam
tabs 27 for urging the portions of guide post 19 together against surfaces
25 of inserted daughter board B. International publication number WO
97/08782, herein incorporated by reference, describes in more detail the

aforementioned structure for retaining daughter board B in connector 10.



Latches 81 include a flexible arm85 and a catch 87 that engages fl ange 43.
Latches 83 conprise two pieces $9a, 89b in an opposed 25 reIationsW@g AFﬁﬁ?
opposed portion 89a, 89b has a flexible arm91 a, 91 b and a catch M,
93b.. Slightly different than catch 87 of latch 81, catches 93a, 93b each

i nclude surfaces 95a, 95b angl ed oppogite to that of 9 conventi onal

| at ches. Canted surfaces 95a, 95b engage opposite edges of opening 53 to
retain nenber 15 in main body 11. The canting of surfaces 95a, 95b hel ps

accommdat Ghilehs8ee29ashadse BRIAE PIREY 197 MAY bbliy?[f. 'GLild'Bbsts

retention menber”15. The f potentral erance absorp IS
represenp@dnbludé e SiofShABnEd With SBRSIOh B tdGELERRE DYl

ab |
difference in elevation between the iInside egjgeslo% surface 95a an q[she

out si de efigmserted lﬂaﬁ?lﬁe?ﬁibaxﬂnB.eSRQ Reen iHURIRHRB 9%%&?83&629 thavbe 8
y la

carom ng surface, under the spring force generat ed | at ches 83 to draw

t er m nal surfaest3d exventitg genéfthlagpenséndiciilamts botesd Serfated8 6f body 11.
Stated differently) the securing systemfor the termnal retention nenber
15 can atsdntbedy tlilcahdt anh enegied surdaoe 87 . nAhgldibayurfhteadd dots misnal
retention nenber 15 and al so the vertical dinension of the base 57 of

t er m nal leag-irpfer insgnting darighter bosad Binhtegonndstapploxdsaniblilye 27 from
the lateral axis . of latch 15 83. The assenbly of connector 10 will now be
descr i bedesembeddn morggletagegiows surdaes gs) %elp;s xgtain demghter haase Bon
menber 15 are separate elenents. The first assenbly step inserts term nals
13 int o WaIR ennector My n body 11. Figure 4a displays termnal 13

ParT G of Tkt 18e S s d o Bt ol blter e e
poi s orSRted AuEiass: ader ERALG™E Lot R C Rt GhOEVTRE datum
poi nt's, j t ed arrows Z2 and ,Ls. The datum.points hel p, 25..l ocate
Per mi nal SSTRERRIENO RN T FhipufE SRRA S il De BhHTBEA pomBFe BeRa, °ha
posi ti onpLppii nals 13 longitudinally within main body 11 (i. e. in the
direction extending fromthe bottomto the top of Figure 3b) . Al so, 02
MAY 2002 1 ' I 03y 4i Lerip - iihi n
mai n body B pr e R Blgbenf i S D o (PRl cp AR L

side of EhghrsRoBay. irﬁboagem 1 T AUife6e FRecdve | LAISH VR cHhfinke L1 eRasi de
wall 61 5 (excluding barb 71 ) of termnal 13 and side surface 43 of cavity

41 vigen sngagmidntﬁat padsnotEHows) disfidscd dRrpuitHaedgd vfdawgyidry 41. The
| ength of barb 71, however, is greater than the ¢l earance between side wall
61 of teboands B inserdediideo slofsat?. 43 of cavity 41. As a result, a portion
of barb 71 pierces side surface 43 of cavity 41. Barb 71 allows term nals
13 10 to nvavididsghl lipcludes sidosyrfactisbd, 45 reand uppen suwfacesid?, BRly 11
while still engaging side surface 43 of cavity 41, This helps alleviate any
st r essesthaaabpt pgainst gorresponding pedians pf terminalsokd Wher tesminalsher nal
expansi on,,(CTE), between the terjals of main body 11 and, the substrate,

such as aSgesitevithin mainBedy ¥ hoSWHBGES 46n Ahitsh of ravities fAnOEM®r 10 i s
nou d. ,Barb 71 ¢creatgs light. retentive for sufficient, t | d
Tor o o8k ABiER Bt he It BbickC bl TR U within Sieinuped T-{ achirent
of term aak i e but _not for..fulkl retention under
conditi O‘?}‘gn%?gétggl_e \%ﬂé%ﬁ{%ﬁcqlé?%ﬁ?irggr?&g 1&?6?%5 a relatively light
stress to i i.0 : ! i
S onmoct or sl.ﬁ?ﬁneb‘% tjtjlr%lisgﬁiﬁcl\l;gﬁéé LPfuratity ﬂ.ﬁ‘?éks"“stl Yot RBEBH é);g'l%sed
outer surfaces along bottom surface 35. Flanges 51, along with openings
53 in a central portion of main body 11, help secure terminal retention
25 member 15 to main body 11. For example, terminal retention member 15

secures to main body 11 by positioning along bottom surface 35 and

securing latch members with flanges 51 and openings 53.



force does not urge the main body to bow or cause the webs between adjacent
cavities to crack as sonetines found with conventional connectors. UmgAY 2002
contact of surface 63 along surface 43 and the point contact of barb 71
with surface 45 allows for the novenent of terminal 13 25 independent of
housing 11. After termnals 13 are inpserted within main body 11, term nal
retention portion 15 is secured to main body 11. Specifically, term nal
retention 0 2 MAY 2002 11 portion 15 is positioned to abut | ower surface

35 of i npidkslda, b8 alicanflen B oByLerHARls 18 SALMUMRPHIHAR SAGROC

cor r espondi nges 51 an on nal n en properly

fast enedydy 181 NP etiindB Y HIES SLlerdll SakBlelePedRlpgT 1 O menber

-15 abuts wer surtace poi nt of contact between

cavity 4kteAdin®iemad bhdeGtidr BiyescanellégsredobedtnPS5hcld@ss agat ed by

arrow Zs to help locate termnals 13 longitudinally within main body 11.

The asseBtacokuefitesdait 4 Aistal o 6ppBEREhasy pertieaE bl y, 10 connector
10 is attached to a substrate (not shown) using known surface nount

t echbi ques BaSkportion S7airicladed dide awrtdsds 61 ¢ 63¢ arppat surfhdes &6,/@Tei ve
daughter boards B as shown in Figure 7. Generally perpendicul ar surface 33
hel ps r etrud floweanghréace6arthad intexdastwitih. surfages#d etS,s4 i fQroft cadtities
arrangenment of cavity 41, 15 perpendicular surface 33 inhibits rotation of
daught er4 beadiapnatingsurfase afzernynal retesrtiam membergh? e Anteracgian of he
corner of daughter bogard B would interfere wth, perpendi cul ar surface 33 as
shown bytheneameusraces hetp pligny and retainy tergainalct 3 otbin mainebedy21 can
daught er_ board B pass by perpendi cul ar surface 33. 20 As seen in Figure 9)
connect okl 10 of the present invention can be closely stacked end-to-end.

CITIBE: o ISR bR Gh S SRS 3l SRR R et Bl
o oo Pog Borle SEURNLE8504 o R VERLLED P4 SRR Ak R0
v ouon FESEAER Rl e bk 141 Lefk e B BOADRR 00, |
have | oWgyre 4a displays terminal 13 properly seated within main body 11.
Retention barb 71 is located towards a lower end of side surface 61 to
15 prevent rotation of terminal 13 out of main body 11. By locating barb 71
at a lower end of side surface 61, an upper portion 97 of side surface 63
cannot exit main body 11. As seen in Figure 4b, when terminal 13
rotates, upper portion 97 interferes with side surface 45 of cavity 41. This
feature additionally retains terminal 13 within main body 11 until
20 terminal retention member 15 can secure to main body 11.
Base portion 57 also includes a terminal tab 73 to receive, for example,
a fusible element 75 such as a solder ball for surface mounting connector
10 to a substrate {(not shown). Fusible elements 75 typically have a
slightly greater transverse extent than the transverse extent of the
25 openings 79 in terminal retention member 15. Thus, fusible elements 75

also serve a retention function for securing terminals 13 in proper

position and for holding terminal retention member 15 onto main body




12 inductance. The fine pitch connector of the present invention :ﬁ 'bI/lAYZ'ﬁﬁ
mnimum printed circuit board space. The connector also has highe
reliability in severe shock and vibration erl~ironnents. The structure as
di scl osed also allows the termnal to nove 5 longitudinally with the
printed circuit board under conditiogs of thermal expansion, w thout being
i npeded by CTE differential. The termnal is retained at the ends of its
base only and the termnal leg is allowed to follow the expansi on and

Fosi ot ande. FRRRISHIBACE TR b cORBeR sioR, P o Tpe rHRID o ™"
St I esSesoARek SLRASHERhe (HFARE spibshfte ) UhvBAarA - oH) BalnAlesr

"sol der o-printed circuirt boar rrace. nuf acturing econonies are

realized byy i Q! i G5} t t n
assenbl ed pargitntss:nl"c‘)i:cj ﬂt?%é{ ﬁoﬁ%?’ﬁgﬁr%??gg? @ %r ese%lt@g?%\f{eﬁﬁfidgﬁeé\%f@b(g%ﬁ

descri bgRokh)Cientoatid epemir 'VQ?tHénM}EEHdiﬁg indbeidh iR TLUSisIE dl8metiisi OUS
figures, it i's to be understood that other simlar enbodimrents nay be used
or rpdi Fiscavéoopenitgndgi t Afes plac@mebr dTHUsible ¢lemeletscT b indbmemiogisment
for performng the sane function of the present invention w thout deviating
t her ef r @9, cbmreftor 4,0 tien predargoesry finst neflehmpeatatian be meltithedsdldeany

si ngl e enbodi nent, but 20 rather construed in breadth and scope in

accor dapasteiand tdfusetheduisiplecflententappdndaly ¢Baifrterminal 23vAX 200? 13
Clains WHAT IS CLAIMED I'S: 1. An electrical connector conprising: an

i nsul at seeonduesiflay is4ep rgtagheegenneatorc @ iteysulsstgatefai ni ng nenber
renovably securable to said insulative housihg and occluding at | east a
portion of Fighrgsch@nd 3bsaisplax feaninal retgnsion membsrd ap&reiarably

co nication with said cavity; conductjye term ngl having a first

por t9 onratespdeR dnembes Hgd§\}P?9le:fﬁ@|ﬁha§88 gaslectric anapdel i n said

o ot Merd SR RS AT L R L
o A3 e AR Rl S0 PO 15 AR
comnect sheBiodP s iLaef LA Rl A7 8ol dSh vl ey 1 ¢

sai d re&aigﬁ'{]@%f%mﬁhai 45" HRH HORRSE SeSoRidRIE FuEMleS@sHd o750 said

i nsul ativ ousi ng.
16  Apertures 79 are preferably larger than tabs 73 to allow longitudinal

movement of tab 73 without interference by the walls forming apertures
79.
Terminal retention member 15 includes latches 81 located at opposite
ends thereof to engage flanges 43 of main body 11 and centrally located
20 latches 83 to engage openings 53 of main body 11. Latches 81, 83 are
preferably cantilevered members integrally molded with terminal retention
member 15.
Latches 81 include a flexible arm 85 and a catch 87 that engages
flange 43. Latches 83 comprise two pieces 89a, 89b in an opposed
25 relationship. Each opposed portion 89a, 89b has a flexible arm 91a, 91b
and a catch 93a, 93b. Slightly different than catch 87 of latch 81, catches
93a, 93b each include surfaces 95a, 95b angled opposite to that of



5. The electrical connector as recited in claim4, wherein said |atch 25
conprises: at |east one armhaving a distal end; "and a catch at said distal
end adapted to absorb assenbly tol erances 0 z ~aY¥Y zoor 14 between said
Lnsul ati ve housing and said retaining nenber. 6. The electrical connector
as recited in claim5, wherein’said ogmtch includes a mating surface angl ed
relative to said arm 5 7. The electrical connector as recited in claiml,
wherein said insulative housing extends in a |ongitudinal direction and

sai d ter@%ﬂ&ﬁi BRORES td@t?&)éf%%?fatcgssﬁefi é%%hgﬁg}snw@t%%éi&?eakeg'of 10 8.

The el ectr connector as rec In clal T, posi tron of

sai d t erdidiihg 53 ftb%Reail ndmibRaSls M ensid Beky oM by surfaces on said
‘insul ati ve housing and said retaining nmenber. 9. The el ectrical connector

as recitedThe cAifigSf yMghetS oTR, DI BeliSs HeéSirh8dates tleb@hcé han a
| ongi tudi nal directron of said insulative housing. 10. The el ectrical

connect araristionsibettveen fladnrbédy WieandrtesmiflaDreteditictt meémbes Ey.eThe
direction but a longitudinal direction of said insulative housing. 20 11.
The &l ed@mboutait afopotesitial tedersaanid adsorptidmiisnrépredesrtedrbys dhd diatarisiah
conprises a projection adapted to engage a surface of said cavity for

ret ai ni N aditharmiontdatustdefinediby twdifferepse in. elgvatiohdeetwasal thhennect or
as recited in claim1l, wherein said projection is |ocated at a | ower

por t i on ipsideedgeaffurdace 95& andrthesantsideadesef sudace,;83bndnsai d cavity.
15 13. A card edge_.connector, conprising: an insulk%taicé/euhousi ng, having:

essence, surfaces 95a, 95b serve as a camming s , under the spring
force generated by latches 83 to draw terminal retention member 15

10 against bottom surface 35 of main body 11. Stated differently, the
securing system for the terminal retention member 15 can absorb vertical
tolerances between main body 11 and terminal retention member 15 and
also the vertical dimension of the base 57 of terminal 13. Preferably,
surfaces 95a, 95b extends approximately 27° from the lateral axis of latch

15 83.

The assembly of connector 10 will now be described. Initially, main
body 11, terminals 13 and terminal retention member 15 are separate
elements. The first assembly step inserts terminals 13 into cavities 41 of
main body 11. Figure 4a displays terminal 13 properly inserted into

20 cavity 41. When seated within cavity 41, side wall 63 of terminal 13
abuts side surface 43 of cavity 41 and upper surfaces 65, 67 of terminal
13 abut upper surfaces 47, 49 of cavity 41.

The points of contact between cavity 41 and terminal 13 constitute

datum points, designated by arrows Zi, Z2 and L3, The datum points help
25 locate terminals 13 within main body 11. Specifically, datum poinfs Z)

and Z; help position terminals 13 longitudinally within main body 11 (i.e.

in the direction extending from the bottom to the top of Figure 3b). Also,



a slot for receiving an edge of a card; 5 a cavity in communication with
said slot; and 0 2 MALI 2DD2 a pair of posts, each having channel s (inMAY 2002
. conmuni cation with said slot for receiving the card; a conductive term nal,
conprising: a mating portion residing within said cavity for engaging the
card 10 edge; and a nounting portion ggtending fromsaid cavity; a
retaining menber securable to said insulative housing and having an
aperture in conmunication with said cavity and receiving said nounting

por 1o ghsel ok 1) Balps BRLAIGE EHALI IS AN UERLAREAN dofy Tnal 15

fromexiting s a surface nount e nt attac to’said

mount | N ROthe UireétisaAl cktbRAME fom e IEREsTR! & B0 pigHRNGIBE ST FigRireeC! t ed
‘in claimi13, vvhefeglf:n saeiq((} 20 c%ar?r%l gf onl:é1 of said [)g?;gts has al%é%ard
retenti oggpurface at a proximal end thereof that extends generally

per pendi cul ar fromsaid insulative housing and a |ead-in surface at a

di stal end Ad1seeh indFighee 44| Aclegancesatistebetveen aide ewalbéilf ace. 25 15.
The card edge connector as recited in claim13, wherein said surface nount

el emént fexxchadinglbbobrdb)| ef ternfinal 8CandXid6 sififadhd3caf daeidyget Lordrect or as
recited in claim 15, wherein said heat defornmable elenent is a sol der nass.
17. The sistedwadlg®3 afrteentinal 48 akuis sitld sutfagerdd ®f canityed h. skhellength
retaining menber further conprises a latch for securing to said insulative
housi ng. ofiBarliiyel ,capwerendsqgeater thanshealearanee between side wall ilnokai d

| atch conprises: 10 at |east ore armhaving a distal end; and a catch at
sai d di staymingl Wandaideosurieset3of eanity 1 b Anadesubbtapention; of

' | at i h ' d id t ~ni )
L hsutatt ggrb Q7uls I}:)E]grcacg sic?lglsurrfgce r‘]}ISngf gaexgtlbt}? r41. Barb 71 allows terminals 13

10 to move slightly in the longitudinal direction within main body 11 while
still engaging side surface 43 of cavity 41. This helps alleviate any
stresses that might result from any mismatch in the coefficients of
thermal expansion (CTE) between the materials of main body 11 and the
substrate, such as a printed circuit board (not shown) on which the

15 connector 10 is mounted.

Barb 71 creates a light retentive force sufficient to hold terminals 13 in
housing 11 for subsequent handling prior to the attachment of terminal
retention member 15, but not for full retention under conditions of use.
The light retentive force applies a relatively light stress to main body 11 at

20 locations S;, Sz than with conventional connectors. The light retentive
force does not urge the main body to bow or cause the webs between
adjacent cavities to crack as sometimes found with conventional
connectors. The contact of surface 63 along surface 43 and the point
contact of barb 71 with surface 45 allows for the movement of terminal 13

25 independent of housing 11.

After terminals 13 are inserted within main body 11, terminal retention

portion 15 is secured to main body 11. Specifically, terminal retention



19. The card edge connector as recited in claim18, wherein said catch 15
includes a mating surface angled relative to said arm 20. The card edge
connector as recited in claim 13, wherein said insulative housing ef q002
ln a longitudinal direction and said termnal is disposed transverse to
said longitudinal direction. 20 21. T4 card edge connector as recited in
claim 13, wherein one of said pair of posts has a |lever for ejecting the
card fromthe connector, and the other of said pair of posts has an angl ed

surface }2@‘3‘% el fir @@5 o) | sed in an
end-to- rexﬁgtsl%n ﬁ?ﬁi@@ﬁ%ﬂ}&%ﬁo ?rg%%gpgﬁ&tg ég{i&islggl connect or,
compri SINgkci 81283 Gh terniinal rdtertiot BarddnRiiddl BOrRRpoRaithg! Ive
-housi ng having a cavity; providing a cohductive tetm nal having-a nounting
portion; fiRhg¥s G1Nend SF¢éRInYs"S3 BTReLinBYdPq Brk, . aperture; providing a
surface nount elenent; 5 inserting said terimnal into said cavity;

attachi ng Skhéngidperilydas®met td thgal Hody Ul ahiavimdsusfareg, 7Mar ei n sai d
nounting portion of sald termnal resides within sald aperture; and

secubi ngtesanithad retemdonomembéeiBrdbhits kavel sunfaicertO pdrterminal 18ai The
termnal; 10 whereby said retaining nmenber keeps said termnal within said
cavi ty. peintffecomtavsdoesiwarakcavitnd lehndt terpzinad didheonstitates anotleer i n
claim22, wherein the term nal providing step conprises the step of

provi di ndatumepaintaldasignatechbprasrewt Zote help doeatectarmizials dserti on step

i ncl udes the 15 step of engaging said projection with a wall of said

cavi ty. ngitmpdinalbhvathin meainteodn 1dlectrical connector as recited in

cl aim 23, erein the engaging step produces a force sufficient to keep
sai d terrri\r,:\ﬂTe aﬁsgquy gannestor|1Q Henpwt eemnigtareMbter %'-’tst%h]t}’ng step. 20

25. _Th hod, of Ki I i cal ited i | ap m 24,
aherll'n SopneriarcLOns dtadiled i 2 oubRtat dhaf sBevid weke Klpwn SHEfdes | n
id ity duri J id tor. 25 26, .T t hod_ of '
crectr caotEh it (IR « SR BRatRess® ArurdtRelf el tl Mot di ng
Step conprie3fe dallfpttbbddrdy BYLLRGwA in Figure 7.
Generally perpendicular surface 33 helps retain daughter board B in

slot 17. In a manner similar to the arrangement of cavity 41,

15 perpendicular surface 33 inhibits rotation of daughter board B out of slot
17. Upon rotation of daughter board B, the corner of daughter board B
would interfere with perpendicular surface 33 as shown by the phantom
line in Figure 8. Only upon actuation of lever 21 can daughter board B
pass by perpendicular surface 33.

20 As seen in Figure 9, connectors 10 of the present invention can be
closely stacked end-to-end. Canted surfaces 39 allow close end-to-end
stacking because since they allow sufficient space for the outward
swinging of the latch 21 to effect removal of daughter board B.

The advantages of the invention disclosed are many. A high density,

25 fine-pitch connector can be achieved which maintains a reliable and
repeatable terminal to insulator interface. Propagation delay through the

connector is minimized by employing short electrical paths that have low



term nal having a projection at a | ower end thereof.
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£ ois ebhlg s HRRSSMb D phel o I G2S 10%% (0
@o% & ( ) - Wik 4Ke (ﬁreséﬁt }Hvéﬂ@ﬁ]ﬁ’a@b@m &@s&@d@d i connection with the
15  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 embodiment 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

20 rather construed in breadth and scope in accordance with the recitation

of the appended claims.
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5 a retaining member removably securable to said insulative housing
and occluding at least a portion of said cavity, said member having at
least one aperture in communication with said cavity;

a conductive terminal having a first portion disposed in said cavity and
a second portion disposed in said aperture; and
10 a surface mount element mounted on said second portion of said
terminal;

whereby said member retains said terminal within said insulative

housing.

15 2. The electrical connector as recited in claim 1, wherein said surface

mount element is heat deformable.

3. The electrical connector as recited in claim 2, wherein said heat

deformable element is a solder mass.

20

4. The electrical connector as recited in claim 1, wherein said retaining

member further comprises a latch for securing to said insulative housing.

5. The electrical connector as recited in claim 4, wherein said latch
25 comprises:
at least one arm having a distal end; and

a catch at said distal end adapted to absorb assembly tolerances
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10 8. The electrical connector as recited in claim 1, wherein the position of
said terminal is fixed in at least one direction by surfaces on said

insulative housing and said retaining member.

9. The electrical connector as recited in claim 8, wherein said one

15 direction is other than a longitudinal direction of said insulative housing.

10. The electrical connector as recited in claim 8, wherein said one
direction is every direction but a longitudinal direction of said insulative
housing.

20
11. The electrical connector as recited in claim 1, wherein said terminal
comprises a projection adapted to engage a surface of said cavity for

retaining said terminal within said cavity.

25 12. The electrical connector as recited in claim 11, wherein said
projection is located at a lower portion of said terminal to prevent said

terminal from exiting said cavity.
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a ma rtion resi within smg%:vgt)y-for engaging the card
10 edge; and
a mounting portion extending from said cavity;

a retaining member securable to said insulative housing and having an
aperture in communication with said cavity and receiving said mounting
portion of said terminal, said retaining member preventing said terminal

15 from exiting said cavity; and
a surface mount element attached to said mounting portion of said

terminal.

14. The card edge connector as recited in claim 13, wherein said

20 channel of one of said posts has a card retention surface at a proximal
end thereof that extends generally perpendicular from said insulative
housing and a lead-in surface at a distal end that is angled relative to said

card retention surface.

25 15. The card edge connector as recited in claim 13, wherein said

surface mount element is heat deformable.
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17. The card edge connector as recited in claim 13, wherein said

5 retaining member further comprises a latch for securing to said insulative

housing.

18. The card edge connector as recited in claim 17, wherein said latch
comprises:
10 at least one arm having a distal end; and
a catch at said distal end adapted to absorb assembly tolerances

between said insulative housing and said retaining member.

19. The card edge connector as recited in claim 18, wherein said catch

16 includes a mating surface angled relative to said arm.

20. The card edge connector as recited in claim 13, wherein said
insulative housing extends in a longitudinal direction and said terminal is

disposed transverse to said longitudinal direction.

20
21. The card edge connector as recited in claim 13, wherein one of said
pair of posts has a lever for ejecting the card from the connector, and the
other of said pair of posts has an angled surface adapted to adjoin a lever
from a second connector disposed in an end-to-end relationship.

25

22. A method of making an electrical connector, comprising the steps

of:
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5 inserting said terminal into said cavity;
attaching said retaining member to said insulative housing, wherein
said mounting portion of said terminal resides within said aperture; and
securing said surface mount element to said mounting portion of said

terminal;

10 whereby said retaining member keeps said terminal within said cavity.

23. The method of making an electrical connector as recited in claim
22, wherein the tecminal providing step comprises the step of providing a
terminal having a projection and the terminal insertion step includes the

16 step of engaging said projection with a wall of said cavity.

24. The method of making an electrical connector as recited in claim
23, wherein the engaging step produces a force sufficient to keep said
terminal in said cavity until the retaining member attaching step.

20
25. The method of making an electrical connector as recited in claim
24, wherein said force is less than a force required to keep said terminal

in said cavity during use of said connector.

25 26. The method of making an electrical connector as recited in claim
23, wherein the terminal providing step comprises the step of providing a

terminal having a projection at a lower end thereof.



