;e3eli $4B26hTI 6 F E B 2003 1 MODULAR H GH SPEED CONNECTOR Backgr ound of
“the Invention 5 1. Field of the Invention: This invention reIathquma
el ectrical connectors. Specifically, it relates to high speed, nodul-dr
,cabl e connectors. 10 2. Brief Description of Prior Devel opnents: U. S
Pat ent Application Serial Nunmber 08/974536 fil ed Novenber 19, 1997
* by the assignee of the present application and incorporated by rmmmm%ﬂmmmmwm
herein) discloses high speed cabl e cofdnectors having term nal calith
. hmounted on circuit substrates. These connectors are 15 nodul ar and phévste

hi gh performance. HowevMODUEAR HIGH SPREED CONNECTOR such performance
but reduce manufacturing costs. Summary of tRe Inventron This m”lmnmmmﬂmnmml‘

relates to connectors havin fgg,gﬁg f;? F @ E! gg e! ectrical ter

provi di ng cabl e recei pt andﬁac bf e .i° Term nal s can +aeoo2*
nmountéd in the frame fromrelatively |arge open sides. Simlarly, cable
attachmeni Md 3 Iics o!llj.gh such relatively | arge open sides. The

si des can b&%ﬁmgh—s' ubstrates that provide for interconnection
of term | . Doi Ol WM | overlie
one or bo §ssll J;eegltgcﬁ&)% ﬁlé‘&%% gﬁ%ﬁ'&gécﬁﬁr’lcébﬁsgg%ﬁsl &p}@g&ﬁh@?&,ﬁhgﬂaﬁ?&%s Fi gure
1is an i b&d VHEYY i1 iqtent of a cable connector in
accordanc@%%gég%’e |nv‘§fﬁfﬁzgf3é§|}’8§‘?‘gp‘g‘lﬁ's an expl oded view of the
connector shown in Figure 1; 6 F EB 2003 2 Figure 3 is a top view of the
frame of the connector shown in Figures 1 and 2; Figure 4 is a side

crosggsechi Byibf Deéviriptivh of Pidor Djdlo%xﬂén&:gufe 3; Figure 5 is a plan
view of the opposite side of the frane shown In Figure 5 3; Figure 5is an

end vi ew yaBePRaterApbiichtibh- Bemdl Nudebef 0Bi/9rd53% filddoNoeerhber B
I sometric view of a contact termnal used in the connector illustrated in
Fi gure 1;189@yoeted byahe alssighes af ithagiresentvapplicatiahl gnd incoxmmrasedt i on,
of the 10 term nal shown in Figure 7 nmounted in a termnal cavity;

by reference herein) discloses high speed cable connectors having

terminal carriers mounted on circuit substrates. These connectors are
15 modular and provide high performance. However, there is a desire to

maintain such performance but reduce manufacturing costs.

Summary of the Invention
This invention relates to connectors having frames for retaining

electrical terminals and providing cable receipt and attachment facilities.
20 Terminals can be mounted in the frame from relatively large open sides.

Similarly, cable attachment can take place through such relatively large

open sides. The sides can be closed by circuit substrates that provide for

interconnection of terminals with cable attachment points and/or with

shields that overlie one or both sides of the frame.

25 Brief Description of the Drawings

Figure 1 is an isometric view of a first embodiment of a cable connector
in accordance with the invention,;

Figure 2 is an exploded view of the connector shown in Figure 1;



Figure 9 is an isonetric view of the opposite side of the conﬁé&@dwmshomn
-in Figure 1; Figure 10 is an isonetric view of a partially assenbl ed
nodul ar cabl e connector using a plurality of nodules of the type shown in
,Figure 1; 15 Figure 11 is an isonetric view of a second enbodi ment of cable
-connector frame; Figure 12 is an expl oded isonetric view show ng an
assenbly of elenents utilizing the frane of Figure 11; Figure 13 is an
i sonetric view showing the insertion f termnals into 20 the franme of
~ Figure 11; Figure 14 is an isonetric view of the assenbly shown in Figure
13 with ter Figuates3 ristaatopediaw of hie ffraame; offihgucenriéctos shrow:s dneligugeyilew of
the opposite side of the frame shown in Figure 11; 25 Figure 16 is an
expl oded i semét2j c view of a third enbodi nent of the invention; 6 FEB
2003 3 Figure 17 is an jsonetric view of the assenbly formed fromthe parts
shown in Fi Jigerels;is@ gigleecrpssi seciivrslpriewcidkiesontong ineided of Figueed;enment s
depicted in_Figure 16 and a shield plate; 5 Figure 19 is an isometric view
of a term nii8YESed is @ Plan giewpaf HBaoRNasits sidef the iragie shows mFigutsur e
20 is_a sidg.elevational view of the terminal shown in Figure 19; Figure 21
is a §op pl & view of the termnal illustrated in Figures 19 and 20; and 10

Figures 22 and 23_are cross-.sectional Vi iLlustratin tachpqent of

i pes to oi FIgREE G It sRaiendakerotor SHE Ipt RN a Aae Bt Biehes Ped

Enbodi rrentsﬁ.gﬁ\eler?l. enbodi nents_are ixpl ai{éﬁgti n_the follow Eg descri ption.
Sinilar el et [ ASELFARBEYr KENY OL A IYET PP IO By U EHE 18 ref erence 15
nuneral , dif [ A n dients by the use of single or

mul tiple prféghgggqlglﬁlgﬁtg%s?\ﬁe& gg{g%li’i | lustrates a cabl e connector nodul e
20 enbodyi ngy; ' j j _ .ns Lve or
dielectric %‘clr%lglﬁﬁgq?%%k%g%kgaggﬁggg}ﬁfzﬁ?%én%ﬁfiﬁg%%grf ?gtul?gt ?g?’%efi ned by
two aqpposed; {fi’élcﬁhoik'ﬁf'ﬁcf@x ARtk ey : e joined by a
frontq edge rr%ﬁger 28, a blac egge ner%lgtr&go gntgrgﬁggpﬁég Si de edge nenbers
32a and 32bpidifife Hadlar? tsdrfieiC VR the Uppubify sidle! ¢H 1He SoRALYIRr I C resin
havi ng appropri ate strength and heat resistant characteristics. The front
edge nmenber sh@wdein Mégure Npting interface for receiving termnals of a 25
mat i ng connector through a plurality of openings 34. For exanple, the

modul e 20 c®igulrerdOdsvari isametrioview offa part@alipwseénitbdedimetdupamealler anged
in rows and colums in a pin header backplane connector, with 6 FEB
2003 4 suchcpnnectamusilg ¢ plurahiteof sbdules afithedpypei shpwa4ni Rigurdi k;ect i on

paral | el to _the |ongitudinal axis_ of the nodule 20. A circuit substrate 36,
pref dBabl y Figerreddlis\anpisoraetrie viewof@ seeand embodiment of cable

connector frame;
Figure 12 is an exploded isometric view showing an assembly of
elements utilizing the frame of Figure 11;
Figure 13 is an isometric view showing the insertion of terminals into
20 the frame of Figure 11;
Figure 14 is an isometric view of the assembly shown in Figure 13 with
terminals retained in the frame;
Figure 15 is an isometric view of the opposite side of the frame shown
in Figure 11;
25 Figure 16 is an exploded isometric view of a third embodiment of the

invention;



board, is received on one of the major sides 24 of the frane 22. Tpﬁ
circuit 5 substrate 36 is retained and | ocated with respect to tkﬁe ?Pﬂ% 22
by a securing/locating post 38 receivable in opening 39 (Figure 2) and a
pair of locating |lugs 40 received in openings 41. The post 38 and |ugs 40
can also function as stand-offs to achieve a desired termnal pitch

“di stance between adj acent stacked nodul es 20, as |ater explained. The outer
10 surface of the circuit substrate 38 is preferable coplanar with
-surroundi ng portions of the frane 22. If shielding is desirable, the
substrate 3Biguwne b isfarmiddrnetriy giew ofithe wssenblyifocoregofrain thye pagtound

pl ane. Cables C, which may or may not be acconpani ed by an associ ated drain
wire D are showsdirc&dgure ¢6the interior of the frame 22 through the 15 rear
edge nmenber 30. As shown, each of the cables C preferably conprises a two
wire, diffeFigureal8gsian espthdadoisonseiric view ofthegldémentsidepidteddinng ( not
shown). Referring.to Figures 2-6, the franme 22 includes shoul der surfaces
42 al ong eaFigwic {hand deshight Diateber s 32a and 32b. The circuit substrate
20 36_.rests_on thgée shoul der surface? as well .as other, surfaces within the

fr a_rre_st hat SrEESpPARAD Ifametie yiey of stermipal usedsip e F@bﬁ(ﬁme_rﬁ_acei vi ng
g %Y:mt hglsis‘l%&ﬁiﬁg%?édrig J‘i’gﬁ??soiﬁgb% ow i ﬁjﬂﬁr o dtet: Gl aE;?L:_Lf "the cavit es
28, Each cat89'q A0REG e CEYRRRHAT Pidor Hn BBl Suobh i Flec L e
mombers 47 LRSI phasrara bia oFEE e Ertntl RSBl B MRS PR1T 66

axe inserte idngbhg_gﬁavi ties 44 generally in the direction of arrow F. That
is, generally in a direction that is perpendicular to the plane formed by

t he j or syqdesy 24. ! ; r YT hé or ned
adj a?:rgnt thg,i é’r ear %éeadrgiégge%n%e?lt%égo é?dt%(ﬁgalffigﬁre'g"ilzlg&tf[?ﬁ%?ﬁ%&ﬁfx%@gg form
two caviti eywidds t®arclor sabstratsese Wof cables C. The cavities 48

communi cate with cable entry openings 52 formed through the end nenber 30.
If a drain wre DédtailudDeusicription’ ofithe PrefeitediExnboddémetntsa drain wire
cavity 54. The drain wire D enters the cavity 54 through a drain wire sl ot
56 (Figure Spvewfleembodiments araiexplained it thSfolicwingdescriptionhe frame 22,
access to wires Wcan be obtained frommajor surface 26 to secure the wires
W ont o t Heimgilag elements in gaeh3anbadimgnt eirdddentjfieddiiting saounoeferénee
adhesives or other nmeans commonly used for obtaining electrical continuity
bet wden Rumeraliffezeptiated hetweenezebogdiaents byitheuise ofipingleos 36. 15
Figure 7 is_an enlarged vi ew.,showi ng a typical receptacle term nal 58. The

terni nal TBHAHRIGBIENE CEsigRAtiON§eneral |y U-shaped base/ securing section 60
havi L1y .f,l 62 d.t d 6 d 64b
ext endi ng 1 FotEndllpRbralfs & SRR ottt o d i R0 R A e Pk des o
distal mugLtheddHd fMbdifle 365 it d or T HANELRR dr @lectric body 22

that has a generally frame-like configuration defined by two opposed

20 major surfaces 24 and 26 (Figure 4) that are joined by a front edge
member 28, a back edge member 30 and a pair of side edge members 32a
and 32b. The body 22 is preferably formed by molding a polymeric resin
having appropriate strength and heat resistant characteristics. The front
edge member 28 defines a mating interface for receiving terminals of a

25 mating connector through a plurality of openings 34. For example, the
module 20 could mate with one column of an array of terminal pins

arranged in rows and columns in a pin header backplane connector, with



20 i s bounded by a rear edge 65 and a front edge 67. Preferably &Brsfptenti on
el ement, such as a barb 68, is carried on one or both of the e(fg 0t aces
6'S and 67. The bottom surface 70 of the base 62 is preferably flat and is
plated or prepared in a manner that is receptive to solder. A pair of
~cantilever beans 72 extends fromthe base section 66 and carry opposed 25
contact surfaces 74 that are adapted to engage a nmating pin. The term nal
58 is preferably fornmed as a one piecd stanping of suitable electrical 6
-F E B 2003 6 term nal material, such as berylliumcopper alloys and
phosphor 8wehAing generallyihpiinsested inks the epeningsdfrisra diregtioshparakelni nal
58 is secured into a termnal cavity 44. The back end of the cavity

i ncl udes 0 plae dongitudingl axis|of the medude 20:t er medi ate retaining wal | 49.
The di stance between the front surface 47a of each wall 47 and the rear
surface 49a ‘dCifcat sEPsITALE P Gatelerahly asganarallyi Rlanardepiated girchét | engt h,

e oLl S of SRVt U Ol el 2L B er .0
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44 and capptieen 4@ljaciestRKel ﬂﬂ?)drﬁﬂclaé 200e8 1688 BxpRIAESOTHERItert he

presence of an adeguate anpunt of sol der "paste disposed between t he
surfages gQrire dQHdEréatt febstvata8e i8fprefrablé evplarkabdittaberfunding
conpl ete connected nodule 20 is made by inserting a plurality of termmnals
58 into tponiioas ofahetiramedd2. K shisldinp)is deshelbles thhastibstiute @8 netly be t he
circuit substrate 36 by conventional neans, such as through a sol der nmask.
Then, theof multi-laymrbsinstraci6n; sneogmsatingrda grovndfplame. 22 and is hel d
into position 25 Séet he peg 38 and lugs 40. Thereafter, the assenbly
conpri si ng tGeblesdaewhich anay wrt mayhaet be aceempaniedrby anl assgiateder goes a
re-fl ow operation to effect a solder connection between the term nals 58
and cont agraisawirq Roare irgroduced doba the intagior of theyframpe A2 threngdt thercuit
traces. T (Figure 9) of the cjrcuit substrate 36., Such an_assenbly can then
be affq xeae%e@&%m‘ém&)&rpiﬂ-r&s abite %&’eﬂ%‘? B?béﬂ &d?lieﬁ‘érat%ﬁlé stri pped
portions R of wres W (FL.qur t o, cont act ds Lnhot shawn) at the rear
brds of « Famirrites s it diffelnt@uieR AR SREh RS gy o 0. ae
shown, eagxl?clﬁfdctme?d)l %to(ars?'xo%nw res Wfromone of the cables Cis

positioned in one o e W re cavities 48 by inserting the cable end

Lhrough an aReRiNReH ks 280 tBRTENEIS? ikaM ShARIAd Girpilde42" r anged

on one or the ot wal | stripped ends of wres are

posi ti onegdldEealRRIfCRE sitle edbeCtnmBérs’39a ol 529, gthel Hocitdudtrate cui t
traces T on the circuit substrate 36. By reason of the fact that the

cavi ta®s 38 mists opethdse sheultirasurdacdéas widl aklother istirfaadywatifgthet 0 the
wires Wfor purposes of soldering, welding or otherwi se securing such
conduct or frametthat @re coplahanwdth holflder d2ain wire Dis present, in a
simlar fashion it is introduced 15 into an appropriate cavity 54 through
grove 56. Th¥ pduvality efitenmeinad geceiving savitiesstt dacifoomed alomeg thesfroaitf i xi ng
the drain wire D to an appropriate trace on the circuit substrate 36. The
surface 26d8e ofthefframe 1or resepringitaeminalsdd shat agg dessribedsbelowtin as t he
circular boss ?5 (Figure 9). and | qocating l.ugs 77. The baoss 75 is, sized and
posi t i one9LS @ﬁ@ag ] Og@hﬁ«,f@"gtée%fmé a&lﬂ%&gethﬂ%P%@oF RiNgs34 he

of “ardha) sl fle iéqfréﬁéi%%a?%%b%ﬁii@é‘éﬂeéﬁ&Sﬁﬁhéc?ﬁ&ﬁ#&‘iﬁéﬁﬁt?ﬁ{ﬁo%gs *
e 2

o mat ch SHEOSHTRIhe8 A PRy 16 Be R el B she Seliiran Bk B caer.

andi or  t nEReoRt o PRIEB kel TRekbAS £9%hs A SR T IR 2 Shents may

create a stand-off



6 ~' E B 2003 8 distance or air gap between adjacent stacked nodul es, that
‘can influence inpedance of the connector. Referring to Figure 10 2003
mul ti - conductor shi el ded cabl e connector can be forned by stacki ﬁgﬁg
plurality of nodules 20 and encl osing the stack 5 within mating hal ves 76
of a shield. Such mating shields of this type have previously been
“described in published PCT Patent Application W97/47058 filed in the nane
of the assignee of this application (6he disclosure of which is
-incorporated herein by reference) and in co-pending US Patent Application
seri al nueberinafd 5818 irfsdreet Grthbaavitied 397garteratly inHeadinectidppdf cat i on
09/ 041917 filed March 12, 1998, both of which are owned by the assignee of
t hi s applamaw bnThad ispgenerallphirca direction dhpbispetperdiouianyo theqlance. | n
Figures 11, 12, 13 and 14, a second enbodi nent of connector nodule 20" is
i | I ust r atieameebbgrthiengajer sngiace 24, the frame or body 15 menber 22' has
many of the features of the frame 22 previously descrihed. It differs

]E)ri marily i ﬁdphéraa\ifm in‘ﬁﬁedﬁcgb’f’:ﬁgi%}%‘;ﬁ &éger@ fosmessa wenzébeammgc f

i 32a' i qui 78 . 78
o e dhe B RRR AR n BhghR A oM RRFE B Tosh a8 480, 101
Such’as <hvek POASHES AT Rl SO oSO Bty A
Phe’ pat orindY didindsSP renBANAT Eh Mctefa TBMEIR S0 WA dBAnIRRA AORT '
78a- 78d . i | QU i i . Sslightl
oreater RPN SR Rl aed RLaiea Raf vt bl o ot ot 1o
D 913 FIRTS SERs (HN Ry 84348EuRCh SERANGAd BIGHSE BRI, fPed© 2,
bet wagn r@@&ﬁéuaaﬁuslstlfa@atsr@ié Bidutvtet éh RRE IPAnRf 2 POSECess toa@sfregltwndof fs

41' (Figure 12). As illustrated in Figures 12 and 13, the termnals 58 are

inserted ¢4t ®el GhtHIABH féei frifor 4ArfAR0261t6 SeeuirttBE WiresaV oty e uct ure
as illustrated 5 in the previous enbodi nent. Once the assenbly of the frame
22' and terouitadisbstFates 3603l oy adlddrivag, wekting| yohduasivecdhiesives bh a
circuit substrate 36. Under preferred nmanufacturing conditions, the

i ndi vi duabtherrmean sscdratmankysuSéd for obtaiming ieteatnical pbatinfuignbatweener

sheet represented by the nunmeral 80. The individual substrates 36 are held
in 10 thewirgsgdr anteppippniater eantiact pgdsgokcisavift sulgstrateaBbar e designed to
be easily ruptured. Each of the substrates includes term nal contact pads
84 arfl® wir e Fighradtispamasrdargest wew showing ahmisal reeptaclslerainaliss.t r aces

(ot Snovl, RSl e, 20 Bl B RS HLeS S RS corloch Rad BB LNRL
ey hove, g ShGH R Mok Had 0 0 SHAE Rt o, o PFAEEaphle
SO B O TR, PV el PR
.3 : ; i i 20
ST 2 e SABRSCHBraITLRIAg AFRBIPGETEbEn g DR Sopis 20
mask 4t fiehb8hAleRby GOFREAEARAES Bfd alireneedgetdy, PRRF-L Mrdteatioane 22

and termnals 58 is then pressed onto the circuit substrate and the

resul ti ngeleggent) sudhesepbiaeb 68)der@atiedaon &rlcovt bpeh afithe ddgesshtates he
termnals onto circuit substrate 36. 25 As in the previous enbodi nent, the
frane 22' 65ramidi@ds Tipebobigen Rirfacel 70660 ther babe 6Rails| preferably fEtravd ie, as
previously described. As shown in Figure 14, the termnals 58 are assenbl ed
in the frplated®dr prepatadein agnanher thad3s roceptivie to sebdsdrvifpainef aces 70 of
the termnals coplanar or slightly spaced fromthe plane formed by the
surfaces cantilevegibeamse/2 gxtendsiramdhg hase sectign Hoand crry opposedr
nodul e 20". This enbodinent differs fromthe previous, enbodi hents by

el i m&%at i pRERGtHRIL{REES dr thafears aeapiedihsngage agmating pin.nTheterminal

embodi rrengs itshx?reffélgarﬁy formed as a one piece stamping of suitable electrical




22" includes a plurality of termnal receiving cavities 44' that

communi cate with pin receiving openings 34". The contact terninab$EBARre
inserted into the cavities 44" through the major surface 26" that is
opposite to the major surface 24 and 24' of the previous enbodi nents. As 10
in previous enbodi nents, the end nenber 30" includes cable receiving

‘openi ngs 52' for receiving cables in cable receiving cavities 48" that are
formed on each side of separating wal 6s 50". The cavities 44" differ from
-those previously described by having a pair of flanking term nal securing
wal | s 91 fesmuis@limaterial, saoh §s be roppertadloys ard phasphiorHaranze 15
forwardly di sposed surface 92 and a rearwardly di sposed surface 94. In
addi ti on,2H¢¥S.cavities 44" extend rearwardly and have a fl oor section 96
extending tqo.the wire receiving cavities 48". Referring to Figures 19, 20

and 21, eac bﬁisarmlusgoamcwd@fnalqmgh\abydl Balssmipal §rﬁ§h“eﬁﬁt‘)ﬂ§ddnt0

62' i i 64a’ 4h' 20
or 23?%3{@? taggea CRVIt4a ﬂﬁk&a&gé&%@%{%ﬁﬁw@@ﬁgf@ Pait peﬁﬁéhef arm
64a' , ,.64b' i 74' i n in. E
tle?m- Bal swggi%%%b&fégﬁﬁﬁiééiaé%&%ﬁ@mw@ ﬁ?%%%@@ﬁ&f%%ﬂ&ﬂggas Scuri ng

e . ) . -

P oot ore rHAY shdadt A78 Stedihl §AY 27 U INQB8ss TFRB' RIS TENAAS |
100. A i -t ai | : . 62',
190% 0" SHENDA sh3boRantiny s Satenkia e AuAR FhecEACs
copl anar @%\gtﬂw,nﬁ%e %isﬁalrpéﬁ'&v% dledth tédinidialed sonttatdeedikfal t he

term nal s are pressed into the cavities 44", The termnals 90 are

retai ned pyrtddn 68 N tEEAREE i idn friRefRdeRed Y eBIdtihsiipfiacate Sbtagsl 94 of
the securing walls 91 and the rear edge surfaces 65 and forward surfaces of

t he Hockifgmied HetWéenAsoatsunface 474 aad featsurface 9. Thie fetehtiout er
termnals 90 are each positioned with the securing base 100 and tail 104
resting obatthe 68 engagbtiné sulrfaces\¥y of Wie estaining medly 49 fontdditionwd r e
cavities 48" with insulation stripped portions overlying the tail portions
104. Att asdumingadf thiectommingl 58 irhthe aavitpakd.i ons by sol dering, wel di ng,
conducti ve adhesives or_other means, such 10 as |DC connections, crinping
etc. can reddia {empingdi&i®aetained dn thednameg 32 isialmasner suchihat the
enbodi ment, the centrally disposed termnal 90" is nmeant to_function as a
ground t eSwifage 7Q of the derpinal isgither coplanar witheor spaced slightly; Bup 90

has shorter fl oor.. sectj 99 so that the tajl portion 104 15 extends
bayodd 1 HAISIRBGF 1 ISR ROSed tie SHPPOFCDIARGIOTHNEE YIRS SHRPOHIG, 1 o
iLment  can i,ncl ude .a.sh 106, di sposed on

P ge st B i A BB e Al CotiBrBid e SnBulice sgfrafs s

" stors, 438 YAt ShitAtebr FEORAAT beskePn RtiER 9 AR R BRE. e T
t her eby hghgbr&goéi%rﬁgg%%é%‘ﬁta{blé 6 ddcdiEmotate Afie ﬁg&@n\/&é‘ ofgure 18 the

shield 10 so 1 nclud€s a ralsed contact portion en the shield is

fixed ontgdéfaaté amEort of sBRIGOPIAetdispobed bhiReendhgasurfhicedindesgdde of
the tail section 104 of the ground term nal 90", thereby establishing an

el eci20 cathe fuviegt swrfabetofehs diftui? subisorate S&rmmdplaeé condestecdl d. As

wi th previous enbodi nents, provision can also be made for ground wires and
shi el di ngmudailds20 ds heade thyrimstrtingtd plistalily dbft@6minals 58tintb 20G8id4l As
previ ously described and with reference to Figures 22 and 23, the stripped
portions Ghdtien 4ésAwjueartity df selarpasintiaappiedsta e girculiesubatrade by

sui tabl e neans. One particul ar nmeans that has been found particularly

usef ul i s3@dpeenventional meandssweh asdhipngl avsakien masks dbesy, tbet hem ont o

the pads 114 by neans of_ ap appropri at el haped tool ,116, that essentially
conpri jsesC%CHBé_FBHSEqaéE Eﬁapp%segdlﬁ@etg%f e &@a‘h‘%d H‘ﬁj‘%@ 1B POSHYCR or
sol d%ré ngby\%%led;')ggq 3% agéq\elrg\émﬁf ’ﬁ%&%t t'f:(x:',a {lllé/ agggmbly comprising the frame

22, circuit substrate 36 and terminals 58 undergoes a re-flow operation to

effect a solder connection between the terminals 58 and contact pads (not



mechanically fixing the wires Wonto the contact pads 114. Wile the
present invention has been described in connection with the 10 prfﬁggﬁmg
enbodi ments of the various figures, it is to be understood that o

simlar enbodi nents nmay be used or nodifications and additions may be nade
to the described enbodi nent for performng the same function of the present
“invention wthout deviating therefrom 'Therefore, the present invention
should not be limted to any single epbodi ment, but 15 rather construed in
.breadth and scope in accordance with the recitation of the appended cl ai ns.

6 F EB 20§l%owi) Gt ahedroMirdntis oflotdvEDtidResIT (Mgugkantdfi wrl cieenitect or
conprising: 5 (a) an insulative body having opposed first and second maj or

surf aces subistrapt 36alSuch ah asigenbiyndeen shextwndifinedtd vablest teeforan ar
surfaces; said body having a mating interface forned al ong one of the edge
nmenbers, Gable assenmilyi by soidaréngéhe gtrippetepottiomaReofwitesdWniiigare 1)
connector, the mating 10 interface having at |east one inwardly extending
openi ng et eoriacy M%ﬁn@'l%t shewnpatitheseapends efigackadect or, sai d body
having a termnal receiving cavity formed in the body and extending from at
| east Yone oSUHbasGahle assemblyig i Pgﬁtgﬁrlﬂaﬁlggr@fg-tgﬁashQWﬁ, egchnebthe

comuni catiopn with said 15 opening said cavity defining an insertion
direct i oquréfEu‘étqrérorﬁ YHes Wb‘§3 o%ogFégttgﬁc%ﬁtPl?S&Fﬁjﬁgﬂtm%ﬂhpﬁl&l of the

IR L e

o6t e 20 AL . b0 Pk 598855 AAT Uhh e B8 AT B0,

recei vi ng, SLEWCENT B, L Q geh%r{d]seof WiPR AR 198&&0%%@0%%&51590'})3&?ed from
0 g a

said mating rnterface recervin
10 contact pads formed at the ends of circuit traces T on the circuit

substrate 36. By reason of the fact that the cavities 48 are open to the
major surface 26, there is ready access to the wires W for purposes of
soldering, welding or otherwise securing such conductors to the circuit
traces T. If a drain wire D is present, in a similar fashion it is introduced
15 into an appropriate cavity 54 through grove 56. The cavity 54 provides
access for soldering or otherwise affixing the drain wire D to an
appropriate trace on the circuit substrate 36. The surface 26 of the frame
22 is provided with locating features, such as the circular boss 75 (Figure
9) and locating lugs 77. The boss 75 is sized and positioned to engage the
20 peg 38 of an adjacent stacked module and the locating lugs 77 are sized
and positioned to receive and locate the lugs 44 of an adjacent stacked
module, thereby facilitating alignment of the modules 20. The module to
module terminal pitch distance, for example 2 mm to match the 2mm
centerline pitch between adjacent columns of a pin header, be regulated
25 by the axial length of post 38 and the height of lugs 40 and/or the height

of boss 75 and lugs 77. As a result, these elements may create a stand-off



fl exi bl e conductor adapted to the term nated by said el ectrical 6 'r co
2003 14 connector; and an access opening in the insulative body tobdFBd)
access to an end portion of the conductor into an interior portion of said
body. 5 2. An electrical connector as in claiml1, and further conprising a
circuit substrate adapted to be nounted on one of the opposed ngjor
"surfaces, in overlying relationship to the term nal receiving cavity and

t he access opening, the circuit substgate having electrically conductive
-traces extending between the termnal receiving cavity and the access

openi ng; diStaick dhait gapibetiveencddidcent atadlest rjdulesytliatneanhfluenckor
nmounting the termnal on the circuit substrate. 3. An electrical connector

as in cl ampeamoelof thi¢ benneotqti sing a el ectrically conductive shield
menber received on a major surface of the 15 insul ative body opposite the

circuit subRefating fo Figurd 40t ai mailltiecombudtor siseldedetable donndetoeicant he
termnal includes a conductor securing section extending to the access
openi ng foer farened bynstaskinig anpluratity ofi médules 20 rddcenclosig She Atack

el ectrical connector as in claim4, and further conprising and electrically
condu@t i weitBin snatingrivdvesgineka shicldnSusth mating shi¢ldseef Wristypeihayel ati ve
body. 6 r td 20~~ 15 6. An el ectrical connector conprising: (a) a housing
of i nsul ATEViOUslY Heen deseribed in Ruklished PGI Patent ApRECadARer having two

0pnosed SOOI, RIS (BY fiiRe SRR Ithed AP RS Reas (fle 1o o1

disclosure of which is incorporated herein by reference) and in co-pending
US Patent Application serial number 08/94 1824 filed October 1, 1997

10 and US Patent Application 09/041917 filed March 12, 1998, both of
which are owned by the assignee of this application and both of which are
incorporated herein by reference.

In Figures 11, 12, 13 and 14, a second embodiment of connector

module 20’ is illustrated. Referring to Figure 11, the frame or body

15 member 22’ has many of the features of the frame 22 previously
described. It differs primarily in the addition of locating/guidance bodies
78a, 78b and 78c formed on side member 322’ and locating/guidance
members 78d, 78e and 78f formed on side member 32b’ (Figure 12}. The
members 78a-d primarily provide a means for locating the modules in

20 correct orientation in a shield, such as shield 76, and provide guidance
structures extending beyond the shield for guiding a cable connector into
a mating header, as described in the patent applications identified in the
previous paragraph.

The bodies 78a-78d are arranged so that the distance S (Figure 12) is

25 just slightly greater than the width of module 20. Thus module 20 as

shown in the previous embodiment, can be located and aligned in stacked

relation to a module 20’ formed from the frame member 22’. Terminal



mating interface along which the connector is mated with a mati ng connector
‘by novenent in a mating direction, said end and side nenbers beiqgffgzmmged
to form opposed maj or surfaces of the body; 10 (b) a plurality of” term nal
receiving cavities fornmed adjacent the end nenber formi ng the mating

I nterface; each cavity having term nal retention guides extending froma
“first of the major surfaces toward the other major surface; and (c) a
plurality of electrically conductive t®rmnals, each term nal 15 having a
nmounting portion for being received in said retention guides, each nounting
portion i métaldbatween eoadulesecambet candroded inyi the hhighteofribosd 76hante
retention guides, and_a base surface adapted to be di sposed al ong said
first rmaj ofandeffadel’ (Bigure W@).el ectrical connector conprising: (a) a
circuit substrate having at |east one circuit trace, said circuit trace

havi ng firstAaddustiased 18bguges da ard I dbenermipplaSBranesingsutadeinton t he
L b A e o T B e ootk A S
cavi 175 haiR dge o s hashrmen e e paehtle B shedredie 200amane. ()
cavity,  suFaniNalREHS kbRt A A RE R G Rebftef kB 2 Bt on: “sai d”
cont ac | Do, (et SAIEN hab BOEL M PRGN AR RE0e
s v e SREARAE 0, OBk OG0 e g an 05 1 cl o
the circuirkppddisiteati®y the numeral 80. The individual substrates 36 are held in
10 the larger sheet by narrow bridging elements 82 that are designed to be
easily ruptured. Each of the substrates includes terminal contact pads 84
and wire contact pads 86 formed at each end of continuous circuit traces
(not shown). Substrate 86 also includes a ground contact pad 88 that
includes a generally width-wise extending portion 89. The ground pad 88
15 may have a ground wire, if present, soldered to it. Also, shields, if present
in the cables C, can be soldered or otherwise electrically associated with
the width-wise extending portion 89. The ground pad 88 may be
connected to a ground plane (not shown) formed within the circuit
substrate 36. A connector module is assembled in the manner previously
20 described, using a preferred technique of applying solder paste through a
mask to the terminal contact pads 84. The assembly comprising the frame
22’ and terminals 58 is then pressed onto the circuit substrate and the
resulting assembly thereafter undergoes a reflow operation to solder the
terminals onto circuit substrate 36.
25 As in the previous embodiment, the frame 22' includes openings 52’
and 56’ for the cables and drain wire, as previously described. As shown

in Figure 14, the terminals 58 are assembled in the frame 22’ with the



9. A connector as in claim7, wherein the franme includes an edge spaced
fromthe mating interface, said spaced edge having an opening for 15
recei ving a conductor, said opening being in comunication with saPdtB 2003
conductor receiving cavity. 10. A connector termnal conprising: (a) a
general |y U-shaped box section including a base and two 20 opposed arns
extending in facing relationship from opposite ends of the base, (b) a pair
of opposed cantil ever beans, each ext¥hding fromone of the arns in a
-direction array fromthe base, and 6 FEB ~~03 ' 17 (c) a retention
section feoleed reaciying suafaqesr70 of the tarmiralstcaplenar ortalightlss spacedecuri ng
the termnal in an insulative housing 11. A connector termnal conprising:
5 (a) a g@nst sheplanefarmgdien the surtacesa29'ng a base and two opposed arns
extending in_faci ng rf%aﬁi onship from opgo ed endg of the base (b) a pair
of opposed CHBRFE®YErlddHsraigantirixd e ﬂ@lm%hp rengectaremadie 2. (c) a
neck section extendi ng.framthe base in a diregtion opposite to the beans
Bnd havi niRG G bedsmeht s e pininds RIS eimactzect | on
and havin r{iQN i | at eral | ,0 he si.de..edges of .ihe neck
secti g’n, %@5&%9%@536 32‘8@@9&‘1%@ r:{ﬁs'b@/s E‘&ébs SHMIFég}%héﬁﬁgr% Il ever
beans an ) r{i.o e .« a ' | ateral ly beyond
t he si dedze%gg%a(;ﬁptets h%mf‘g%q{ﬁ&o?fn&a pﬁéé'[] 9?@éw%%ﬁ§@§%$gga§p\ termnal as in
claim 11, | ] 2| s ' d I : f said
rear edge%a@%ﬁggdgeﬁg&tgg%ﬁ y Eex%%ﬁﬁlsé;eglﬂ Bgrgﬁighs o‘?&t%kt Efihinafio0
are inserted into the cavities 44” through the major surface 26” that is
opposite to the major surface 24 and 24’ of the previous embodiments. As
10 in previous embodiments, the end member 30” includes cable receiving
openings 52’ for receiving cables in cable receiving cavities 48” that are
formed on each side of separating walls 50”. The cavities 44” differ from
those previously described by having a pair of flanking terminal securing
walls 91 formed in each cavity (Figure 17). The walls 91 each have a
15 forwardly disposed surface 92 and a rearwardly disposed surface 94. In
addition, the cavities 44” extend rearwardly and have a floor section 96
extending to the wire receiving cavities 48”. Referring to Figures 19, 20
and 21, each terminal 90 includes a U-shaped base section having a
transverse base 62’ and a pair of upstanding arms 64a’ and 64b’ as
20 previously described. Cantilever beams 72’ extend forwardly from the
arms 64a’, 64b’ and carry contact sections 74’ for engaging a pin. Each of
the terminals 90 includes a rearwardly extending neck portion 98 and a
securing plate 100 having laterally extending portions. The laterally
extending portions include locking tabs 102 that preferably are lanced
25 from plate 100. A terminal tail portion 104 extends from the plate 100.
The base 62’, neck 98 plate 100 and tail portion 104 preferably are

substantially coplanar and colinear.



securing the termnal in a housing. 13. Atermnal as in claim12, and
further conprising a conductor receiving tail portion extending M:e
securing plate. 6 F EB Z003 18 14. Atermnal as in claim12) Bt & t he
base, the neck and the securing plate are substantially colinear. 5 15. A
met hod of making a connector conprising: (a) providing a circuit substrate
"having at |east one conductive trace; (b) providing an insulating franme
having a first cavity and second cavify; 10 (c) inserting and retaining a
-terminal in the first cavity; (d) nmounting the circuit substrate on the
body with aAs flhistpatdd im Figutd1e7¢ chvel tetrnirealsrGC aragressed intoetHeer mi nal and
a second portion of the trace adjacent the second cavity; and (e)

est abl i sheangtias 44’eThei teaininats80tarerdiainetkbytareinterfarente it farmhedhe
conductive trace. .AF. A3.. A AF. A3y. A3. A e. A. Af. A3. A3. Ay . A3@%b Ah. A. A3Y. A. AY

, HIMef gc Goetweeru e sunfactsca?P cald fca] g wqwa'\ngl]vmﬂéﬁ] eeleaql thposhc®dge

U] cMalcalcalca Ucnalc %ca] cal] c<a] cRa_U] c*a] ca] ca U c”ta]ca]c a

[ bW e\ d{ V%iﬂ’CfBFK? Papnd] foayeat cyréagesspttie ch‘équatpba]l&ﬁ] 0% 6Bpwa] 2] ca] ca] ¢
a] cal ca] Clgl]g?.l%*]e 17, the two pairs of outer terminals 90 are each positioned with

the securing base 100 and tail 104 resting on the floor 96 of the cavity.

Wires are inserted into the wire cavities 48” with insulation stripped

portions overlying the tail portions 104. Attachment of the wires to the tail

portions by soldering, welding, conductive adhesives or other means, such

10 as IDC connections, crimping etc. can readily be achieved through open

major side 26°.

In this embodiment, the centrally disposed terminal 90’ is meant to
function as a ground terminal. In this case, the cavity 44” receiving the
terminal 90’ has a shorter floor section 99 so that the tail portion 104

15 extends beyond the floor for purposes as will be later described.

Referring to Figure 18, this third embodiment can include a shield
plate 106 disposed on one side of the module. The shield plate 106
includes a pair of upstanding, preferably barbed retaining tangs 108. The
retaining tangs 108 are received in slots 112 (Figure 17) and retained

20 therein by an interference fit, thereby holding the shield onto the frame
22”, As shown in Figure 18 the shield 106 also includes a raised contact
portion 110. When the shield is fixed onto the frame 22’, the contact
member 110 engages the underside of the tail section 104 of the ground
terminal 90’, thereby establishing an electrical connection between the

25 ground terminal 90’ and shield. As with previous embodiments, provision
can also be made for ground wires and shielding braids to be attached to

the shield 106.
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$10%5& (preferred I ¥Bsodiments oMo (s ﬁﬁﬁ%@ 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
15 rather construed in breadth and scope in accordance with the recitation

of the appended claims.
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WHAT IS CLAIMED IS:

An electrical connector comprising:

(a)

(b)

(c)

an insulative body having opposed first and second major
surfaces and a plurality of edge members extending between
the major surfaces; said body having a mating interface
formed along one of the edge members, said mating interface
being adapted to mate with a mating connector, the mating
interface having at least one inwardly extending opening
extending along a mating direction of the connector, said
body having a terminal receiving cavity formed in the body
and extending from at least one of the first or second major
surfaces of the housing into communication with said
opening said cavity defining an insertion direction for a
terminal;

an electrically conductive terminal insertable into the cavity
along said insertion direction, said insertion direction being
transverse to said mating direction, and retaining structure
formed on the terminal for cooperating with the terminal
receiving cavity to retain the terminal in the cavity;

a conductor receiving structure formed in the insulative body
at a location spaced from said mating interface for receiving a

flexible conductor adapted to the terminated by said electrical

1008 ()- %109 ()- 10i !""}[<2/ 1OF.
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5 2. An electrical connector as in claim 1, and further comprising a
circuit substrate adapted to be mounted on one of the opposed major
surfaces, in overlying relationship to the terminal receiving cavity and the
access opening, the circuit substrate having electrically conductive traces
extending between the terminal receiving cavity and the access opening;

10 and the terminal including a substrate mounting portion for mounting the

terminal on the circuit substrate.

3. An electrical connector as in claim 2, and further comprising a
electrically conductive shield member received on a major surface of the

15 insulative body opposite the circuit substrate.

4, An electrical connector as in claim 1, wherein the terminal includes
a conductor securing section extending to the access opening for receiving
said end portion of the conductor.

20
5. An electrical connector as in claim 4, and further comprising and
electrically conductive shield member mounted on one of major surfaces

of the insulative body.
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like manner having two opposed end members joined by two
5 opposing side members, one of the end members defining a
mating interface along which the connector is mated with a
mating connector by movement in a mating direction, said
end and side members being arranged to form opposed major
surfaces of the body;
10 (b)  a plurality of terminal receiving cavities formed adjacent the
end member forming the mating interface; each cavity having
terminal retention guides extending from a first of the major
surfaces toward the other major surface; and
(c) a plurality of electrically conductive terminals, each terminal
15 having a mounting portion for being received in said retention
guides, each mounting portion including a locking element for
securing the terminal in the retention guides, and a base

surface adapted to be disposed along said first major surface.

20 7. An electrical connector comprising:
(a) a circuit substrate having at least one circuit trace, said
circuit trace  having first and second spaced contact regions;
(b) a frame mounted on the circuit substrate, the frame having

an edge defining a mating interface for association with a
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having a portion aligned with a first of said contact regions;
(¢) an electrically conductive terminal receivable in said terminal
5 receiving cavity, said terminal having a mounting section
positionable adjacent said contact portion; and
(d) a conductor receiving cavity in the frame spaced from said
terminal receiving cavity, the conductor receiving cavity being
aligned with a second of said contact regions.

10 8. Connector as in claim 7, and further comprising a shield overlying a

side of the frame opposite the circuit substrate.

9. A connector as in claim 7, wherein the frame includes an edge
spaced from the mating interface, said spaced edge having an opening for
15 receiving a conductor, said opening being in communication with said

| conductor receiving cavity.

10. A connector terminal comprising:
(a) a generally U-shaped box section including a base and two
20 opposed arms extending in facing relationship from opposite
ends of the base,
(b)  a pair of opposed cantilever beams, each extending from one

of the arms in a direction array from the base, and
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of the arms for securing the terminal in an insulative housing

11. A connector terminal comprising;:

5 (a) a generally U-shaped box section having a base and two
opposed arms extending in facing relationship from opposed
ends of the base

(b)  a pair of opposed cantilever beams, each extending from one

of the arms;
10 (c) aneck section extending from the base in a direction opposite
to the beams and having side edges;

(d) a securing plate integral with the neck section and having
portions disposed laterally beyond the side edges of the neck
section, whereby rear edges of the arms disposed opposite the

15 cantilever beams and the portions of the receiving plates
extending laterally beyond the side edges of the neck form a

post receiving slot.

12. A terminal as in claim 11, wherein locking elements are disposed on
20 at least one of said rear edges and said laterally extending portions for

securing the terminal in a housing.

13. A terminal as in claim 12, and further comprising a conductor

receiving tail portion extending from the securing plate.
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5 15, A method of making a connector comprising:
(a) providing a circuit substrate having at least one conductive
trace;
(b) providing an insulating frame having a first cavity and second
cavity;
10 (c) inserting and retaining a terminal in the first cavity;
(d) mounting the circuit substrate on the body with a first
portion of the conductive trace adjacent the terminal and a
second portion of the trace adjacent the second cavity; and

(e) establishing an electrical connection between the terminal

15 and the conductive trace.



