;e3e&d""#1 %W . YBR&OE&T& a0 1 3 0 D E C 2002 SPECI FI CATI ON H GH PERFORMANCE
CARD EDGE CONNECTOR Background of the Invention The present invention
relates to electrical 5 connectors for printed circuit boards, and nore
particularly to an inproved card edge connector for renovably connecting a
circuit card to a circuit board. Desg»ggtlon of the Prior Art Seggé? such
as conputers using printed circuit 1 ards are exhibiting iner 'ﬁ@z
circuit densities and operate at gpecgegscagibrequencies. For exanple, the
speeds of high frequency digital signals traveling between a conputer
not her board and densel y populated menor y nDduIe prlnted circuit cards on an
D2 iR AR Ghie e i(; [@R®nds create
probl ens for electrical connectors such as edge card connectors that are
used to reanany nDunt acircuit card on a circuit board. Wth increasing
: p Ehe chnventiamnect ors and the electrical ternminals

t hey include areTﬁéﬁﬁfééenﬂh§n$§ﬁ@18ﬁ|§eﬂ&§ésn@deé1@@E§§§aPe sufficiently
fl exible and stron r ovi iable contact with_a circuit card

i nsert ed i YR %n@@fc?rl?ﬁe deH ¥Foht PPayds ekt dBPECt o keep smal |l the
25 i npedanqsaﬂﬁléﬁmaﬁlycmtaﬁairhpr@v@m cleda byagdecehesttdeatotrer m nal s of

t he edge card coq% 9L € |ndu€tg§§ nust be ke -to % m ni mum
capaC|tance T e’ cCarerurry %o%tro??ud cFos3t &tk % meen i fferent
signals must be mnimzed. These of ten confllctlng goals 30 have led to

many approqggg§rfﬁglggng§cggé gpgofeﬁpﬁnal design with varying degrees of
success. U exanpl e, discloses_an electrical
connect or haV|ngP%Vb?%%nﬂu%@sa%n?%mBP%$B$aW$%@9 pripted ocreuEr 2002 of

sol deJ(’j L ai 1502 s o-Of egh gt 1 6§ REE Sa s Bndj 06 Bt €di ONA€ashH: sédeand the
groun us.

operate at increasing frequencies. For example, the
speeds of high frequency digital signals traveling
between a computer motherboard and densely populated
memory module printed circuit cards on an associated
15 circuit bcocard are becoming higher. These trends create
problems for electrical connectors such as edge card
connectors that are used to removably mount a circuit
card on a circuit board.
With increasing circuit density, the electrical
20 connectors and the electrical terminals they include are
smaller. The terminals must nevertheless be sufficiently
flexible and strong to provide reliable contact with a
circuit card inserted into the connector.
In addition, it is desirable to keep small the
25 impedance of the circuit paths provided by the electrical
terminals of the edge card connector. Meanwhile,
inductance must be kept to a minimum, capacitance must be
carefully controlled, and crosstalk between different
signals must be minimized. These often conflicting goals
30 have led to many approaches for connector and terminal
design with varying degrees of success.
U.S. patent 5,161,987, for example, discloses an

electrical connector having a ground bus with a plurality
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U S. .patent 5,162,002, neanwhile, discloses a card edge connector with
spatially overlapped termnals having 5 relatively shorter and rel atively

| onger contact elenents. This connector has inportant advantages such as
reduci ng the peak card insertion force, but has electrical charact ri[ﬁ&i cs
that are not optim zed for higher speed digital signals. 10 u S0

5,192, 220 di scl oses a dual readout socket wherein crosstalk is reduced by

i ncreasi ng dfnescs'lpime &Jaeimen pccmfusmecé@r@gﬁdm Scappi eeg hi slef eedsed hengoal of

i ncreased CI Jguit, eenés t%é . lgdaltent 5, 259, 758 di scl oses an electrical 15
connect or haV| hd ‘Groutid 5 AP % significantly larger surface areas
than the signal U mpmient Thel g oW, ansbswlginbe, tétsachadss ahteandt e, and

t he shadow el o] k ground
term nal s have b{)&ﬁ& Cq{dller I%&Jﬁ% %g% (%‘ %rﬁ%ﬂr‘%u%ae;yﬁn%edance
geneal |y, 1aHidtel vroi fmﬁﬁ@ﬁa?ln%tlcmbafax‘ee%}r zbdlgi@r proviaet a specifically
desired | mpadanGhs U ShARt@Hnen o HA3 MhSSHoses A £90869n0eshor Wi th

term nal s arranged in an alternating array along the 5 circuit card

i nserti on SSECHTIAT ttReRsaly ¢ |%ﬁ$ﬁ’é¢ﬂe?f1b§%%€% ¥t tPRSal ternating
array. U. Semtﬁmcaﬁl %&i&@hmﬂm@&m eétﬁé:trﬁcbtcabp@m:[l@@cﬁofoﬂ\her ein a
desired i rr%eé%lnce IS o c?i netalby lse ting term nals having anchoring
portions si'Z Fo FFCorT :'pond Tt desired i npedance. Signal and ground
t er Mional s may allifﬁ‘nezbast‘,emoﬁ at93 g2 dimc?gwmmdat@naﬂ ne¢zdawe provi ded

wth two feg] r’g%eg@é% 5 { CEI‘? es a
connector in v}\iu ch en arge grounc}(ternafeﬁ cée@%rlzyaﬁqa%%n? to a;érs of
signal 35 tSRFAHhDLELLR SRIETEFYESt al i %Wlﬁr@%f%ﬁman@éﬁeﬁ@a%as
advant ages,oft m@éggé@rmcdﬁ rddiad i shapes are 330DEC 2002
required, and t operation of ssenb ermnals jnto the connector
housing is corrpILng AT } B ‘#’r’a%f/fﬁ%ra%t? SPtETthere remains a
| ongsst andiquhriesschf diaaigfrgredye canmacd by Wit sagnﬁfbeamﬂ:lg at

reasonab| e%‘)xsgfer'éu PQ&Qtféd}nglfﬂx%r?bﬁﬁe 4 n%g@eﬁlﬁéﬂ de’fﬁéty and

perfornms we n high Spee Ci'rcui urmar%/ nvention An
obj ect of t9rEOWrdsHm $mmﬂt|\"emrm:sn4bs prbivexea g, 180 n@h@v%@a@@ﬂ@in@dge

connect or. Efeit obf ahsS FFSUAP LAY L] & LONMNEES OkrdbibaleW i pHECt ance
that can achi eve f}? |gBe ance match with $SSOC ed CI rcuit gsserrbl ies; to

provi de a M b et 03t e sTHRERdt*Pcuits: to
provode a cirwiEeci®rrddvidgitpgdance generally, while non-functional

stubs are sized to provide a specifically desired

impedance.

U.S. patent 5,259,793 discloses an edge connector

with terminals arranged in an alternating array along the
)25 circuit card insertion slot. Circuit density is
diminished because of the alternating array.

U.S. patent 5,309,630 discloses an electrical
connector wherein a desired impedance is obtained by
selecting terminals having anchoring portions sized to

30 correspond to the desired impedance. Signal and ground
terminals may alternate, and at least the ground
terminals are provided with two feet to reduce impedance.

U.S. patent 5,580,257 discloses a connector in which
enlarged ground terminals are adjacent to pairs of signal

35 terminals to reduce crosstalk. Although this arrangement

has advantages, three different terminal shapes are



15 circuit density; to provide a connector that is robust although snall

to provide a nechanically and electrically reliable connector that can be
manuf act ured and assenbl ed i nexpensively; and to provide an inproved card
edge connector overcon ng di sadvantages of 20 connectors used_in the past.
In accordance with the invention there is provided a card edgd kbtin#6t or
for receiving a mating edge of a circuit card having a plurality of contact
pads. The edgmicardl conhedieoroperdtitas @i = ongslath | hstthbialg 2Aocdousi ng
havi ng top . .and 0 I nd an. el gngated card slot in the top wall for
receiving F%% %%&%%ﬂ% g§&§ 6%%?§7i%ﬁé%e€%jrs of parallel, closely spaced
term nal recei vidapridd tilesse mndendmpusitied mttrewurts anthexe enegma irnsver se

to the sloty Qg Ca Y falr Al SLalnd &ast @[{%sé al
t erm nal f(?r conduct i nglr%;g frequenacy |giét% %ign% s and the other cavity

of e&ch paitie FHft&niats ERAIEERLOMOFef erermPusr mMrdlrebiakbnduedsng a
ground or powH Signalc daedis) el oA wdicl udesh agisi ghadqt er m nal
body retained in the 35 housing and a signal term nal card contact

i ncl udi ng #19% 3 FIFEED002 signal terninal flexible beam extending
upward fromthe body and a signal termnal contact region in the slot. Each

ref erence turmnr;i\anal ci>f.n IUé:IeIsmgerg ejf erence termnal body retained in the
housi ng andiom%—n'g'&t#re—m—wa%—%gterm nal body, and a reference term nal
card contact indrudibieet ref erfehqerasant niaiventehdml s bearpextedeli @y upwar d

fromgt he bady, RArdd WAt dyd & SHaNGSE eF MBiialy Cacts 88k ofpi n the slot.
3 0DECZ2002 5 Brief Description of the Draw ng ‘The present invention

t oget her WRHPVIHE S SRPTERE Dt H&t%ﬁj%t@%%rﬁ%%scmya%%@%e

under st ood &t argdtRaried [ 19 wied1fid b diegodd pdiwduod ddeefbeiesyed 5
enbodi nment tof the invention illustrated in the draw ngs %gﬁr}ei n. FIG 1 is
an i somet ri® REW S £ FIMEd rlz:aﬂfltn%d%f'rlb“%r%e%?igi R Fy"eEPd edge

connect or s seirdyedly | quige unet r e seNtprowiats | neormet e dreaing ricigh board and
15 circuit density; to provide a connector that is robust
although small; to provide a mechanically and
electrically reliable connector that can be manufactured
and asgsembled inexpensively; and to provide an improved
card edge connector overcoming disadvantages of
20 connectors used in the past.
In accordance with the invention there is provided a
card edge connector for receiving a mating edge of a
circuit card having a plurality of contact pads. The
) edge card connector includes an elongated insulating
25 housing having top and bottom walls and an elongated card
slot in the top wall for receiving the mating edge. A
plurality of pairs of parallel, closely spaced terminal
receiving cavities in the housing intersect and extend
transverse to the slot. One cavity of each pair contains
30 at least one signal terminal for conducting high
frequency digital signals and the other cavity of each
pair contains at least one reference terminal for
conducting a ground or power signal. Each signal
terminal includes a signal terminal body retained in the

35 housing and a signal terminal card contact including a



10 connecting renovable circuit cards to the circuit board; FIG 2 is a
side elevational view of one of the card edge connectors of FIG 1; FIG 3
is an enlarged vertical sectional view of the housing of the card edge
connector taken along the line 15 3-3 of FIG 2 and iIIustrating‘f.bgﬁgw?
receiving cavity prior to nounting of germnals into the housing; &

a sectional viewsimlar to FIG 3 iltustrating a reference term nal
mounted in @gﬁmwmm@ﬁi ﬂi@glb}a&ibe’amwxféﬁlﬁgi SpRa¥ewrsmnthar to FIG
3 illustratin al term a%s nopun in atermnal . .rec Lvi cavity;
FIG 6is af r?cs%gﬁ SHMtRE r%ﬂ%%a?ﬁrﬁ?%é?naﬁﬂ Hie FgEent pai r of
si gnal tenﬁanﬂfreﬁetémweatermnmmleﬂhchu&@e @onsfegentetbermandledge

connect or, i t o] n r t he
term nal s; %%%g‘%%ﬁ%ﬁé§§l e eva é%%%? %ﬁ%m@Y%ffggﬁgt%ﬁﬁ gyggk% of signal
ternmital s ive¥mioml dpody r ea@@eﬁcéef%rwmltagmm@ apednegntaatin the

housi ng of tﬂEﬂ&@%@%Qﬂgﬁe§Qréﬁ@@e€é9%1n§ytfﬁéibbiéebégﬂnéﬁEeﬁdBHBS'ng
renoved to reveal the termnals; FIG 8 is_a side elevational, fragmentary

view of a pBM3TH FOB he Pedy cPPEEIPT caRY dERleRaRCRREEETHEA the card

edge connecd@{ta@ﬂdr@@l&hqngthé g1dtagnentary plan view of a portion of a
circuit board upon which the edge card is nounted, with 300 EC 2002 6

reference lines added to aid in the description of the invention. 3 0DE
C 2002 Detail ed Description of the Preferred Enbodi nents Having reference
now to the drawings, in FIG 1 there is illustrated a circuit assenbly

general ly designated as 10 and including three card edge 5 connectors, each
general ly designated as 12, constructed in accordance with the principles
of 't he present invention. The circuit assenbly 10 includes a printed
circuit board 14, for exanple, a conputer notherboard. The card edge
connectors 12 are nounted on the circuit 10 board 14 and renovably receive
printed circuit cards 16, for exanple, nmenory nodul es with random access
menory avail able to the notherboard 14. The card edge connector



) provides circuit paths so that power, ground and digital signals can be
transferred between the circuit board 14 15 and the circuit cards 16. The
pertinent structure of the circuit card 16 and the circuit board 14 are
shown in FIGS. 8 and 9. The card 16, of which a fragnent is seeh(iDi(R00Z 8,
includes an edge 18 that mates with the card edge connector 12. A 20 series
of conductive contact pads 20 is provtded on both opposed surfaces of the
card 16 al . etfh @ erpdy ingk destgen f1 & heCandhiwcifricve traces on and/ or within the

card 16 provide - S| egdi frromth ont act
pads 20 to cmﬁ%ﬂrﬁﬁgﬁ%ﬁnﬁtﬁiﬁﬁ%ﬁﬁﬁrﬂl@on haebo&e's a?“‘a‘?d 16. A
fragment ofott cibjagdts chdvbritaggdwRy heEGhbe urder sippet ol ace 22
of the boangd r}ggquﬁgi@ Sl A £ANduGtd v r@gié}ﬁﬁfﬁf%}%é&e illustrated

enbodi ment, the conductlve regions 24 are plated th oles. 30 O her

ar r aRgenentedbagdidterds dordife tinpeadn fidrl wiirfatad msurthe sleptings

connecti onssheddegiral SO possible. Circuit traces on and/or in the circuit
board 14 provid ower,. ground and sjgnal paths fromthe conductive regions
5910 ot hor _comiaRents {RGr SRABC MSITET oif tha el 95 bdar o Whan

t he card edgarch syl i2indl udinyg ethmh ddve aomedtdoarentdctainty when a
circuit cargd 16 1S | 18 : i rd q%q e r , the
connect or glei%%g% E C%f%%g.‘tplrog}/i‘ e@%%hfco&?ta pé;jt S %{gv}feag%?tah%@cont act pads
20 3Ad t he COOMARITING Toyheis 2T 1 v ideanids RHIGShe @ind8it theaxdr d edge
connector 12 5 igygd udes; an, &l pnoalied, AoutiNg 26 aske fle e eliretdigal |y

insulating material such as a nolded high tenperature thernoplastic, such
as liquid &Og& JoPWSHRHES Radi%®. The housing has a top wall 28, a bottom

vva’: : gg and opp@sr@lh S des vl Ieiql%anSe‘mfﬁm‘gﬁlerézgﬂbrsddlotvi?éw IdE tdiee 10dt op
wa recejves t ting edge, 18 of an .nserted card 16. usi ng en
bost's 36 aREIEIReheE FPqatr i SR I RATER The TR AN 1 26, The
bot £6m wal 13-30 dindlfle strahd ldfistradjiesy isorseriirfallr metaitaing ng a space
between th ’?‘ﬂﬁ"‘ft' t 3L8 L2 (Hl G qf . I he
circuit bo%rayltltf@lﬁd’l ,ﬁns %gfge é;ﬂgn%%ﬁ y s2nc2)lv\rlf11l§? nﬁ’% eho;arsflq{%'d may be
used to nmechani ¢34y 4titsach 97 e iG-926 it &G HAG- board 14.

Numer ous t @nimhiRdlrS86RJ \W e GPdidee & il 1GHouhtdd 20 Hrangh i (FIG 5)

are provided in the housing 26. In the preferred enbodi ment of the

i nventi on, &Y Wy e 0vwer fifty cavities 44 and a simlar nunber of
caviebi es 46. EverlG.caviitsy Adriiesv isnmeidizat edloy F .acent]l tustarssamidy 46, and in
the preferr i i i.0 : cavi.ti and. 46
alternate isﬁgﬁ%s@ﬁﬁggrﬁg{a&% nl(i)% égilleignga’[ hrkeo]%ﬂt aeqzﬁroeu%lr%lr%.cﬁﬁgag’avi ties
44 and 46 are sdg&r-atbed Hyrn ritsamedirisepaiest @f waltefasrerdiey i trarmsinggl and
extend trang\veselasRemeplicular digdde odlindds kel wagn, the side walls
32. 30 The cavities 44 and 46 intersect and extend to both opposed sides of
the slot 3FUREGDIM FIIUEY RE M £258 G SATHREB0 Rl ned in
pa)rﬁsby t herisépahs aonmddtordhcand iy rMeeratiatlt s taprgalojdod i ons 52, spacers
54" in the ‘E%\f:inﬁin%ﬁs%‘l and termnal retention walls 56 in the

FIG. 7 is a side elevational view illustrating a
pair of signal terminals in front of a reference terminal
as they are mounted in the housing of the card edge

30 connector, but with the connector housing removed to
reveal the terminals;

FIG. 8 is a side elevational, fragmentary view of a
portion of a printed circuit card edge that mates with
the card edge connector; and

35 FIG. 9 is a fragmentary plan view of a portion of a

circuit board upon which the edge card is mounted, with



35 cavities 46. The separator walls 48 are connected across cavities 44 by
spacer 54 that extends only slightly 9 30 DEC 2002 downward fromthe
stop surface 50 of slot 34. On the other hand, separator wall [ﬁi a&ﬁb
connected across cavities 46 by termnal retention walls 5 that S
downward fromthe stop surface 50 of ikgt 34 5 substantially to the bottom
of the housing 26. The side walls of slot 34 are defined by the inner
edges of cofdrdddet-dippiiePUddenst &8 Of id hensePpasat Dpt Weh!| §£48heThe | oner
portions of, the cavities 44 and 46 have opposed internal side walls 58.
Each cavit y #8146 has an 10 open bottom through which terminals may be
inserted into the cavities. Reference termnals 60 are nounted in the
cavities 44. The term"reference termnal” is defined here to nean a

term nal that provides ground or power connections 15 between the circuit
board 14 and the circuit card 16. Signal termnals 62 are nmounted in the
cavities 46. The term"signal termnal" is defined here to nean a term na
that provides a circuit path for the transm ssion of ac signals, typically
hi gh speed digital signals, between 20 the circuit board 14 and the circuit
card 16. In the preferred enbodi nent, the reference termnals 60 are al
identical to one another and the signal termnals 62 are all identical to
one another. The termnals 60 and 62 are flat, planar bodies of netal of
@5 uni formthickness, preferably made by stanping from netal sheet stock
wi t hout any other form ng or bending operations. This provides a nore
efficient manufacturing operation and a sturdier and nore reliable term nal
in conparison with electrical connectors having termnals 30 that are both
sténped and formed. Preferably the termnals 60 and 62 are stanped of
phosphor bronze and plated with tin and | ead over nickel, with selective
gold plating at electrical contact areas, though other alloys or conductive
materials may be used. 35 In FIG 4, one of the reference termnals 60 is
seen in place in one of the cavities 44. The term nal 60 3 0 DE C 2002
.o includes a generally rectangul ar, planar, plate |ike body 64 having
upwardly extending retention arns 66 at both ends. The arns 66 have barbs
68 that engage the internal side walls 58 and resist renpoval of the
termnal 60 after 5 the termnal 60 is | oaded into the cavity 44 through
the bottomwall 30. Termnal insertion may be Iimted by engagenent of the
arns 66 agai nst the projections 52 or by engagenent of a central span
portion 70 of the body 64 against the spacer 54. The reference term nal 60
ext ends



10 across the full width of the cavity 44 and extends to both sides of the
slot 34. A pair of spaced apart board contacts 72 extend downward fromthe
body 64. These contacts are received in the plated through conductive
regions 24 of the 15 circuit board 14 to connect the term nal E‘DO é[gmhpe
circuit board. The conductive regions 24 connected to the refé R
termnals 60 are at a reference voltage of ground or power supply

pot enti al . Detaiid ei itptiileat ctfhe heomedidrarsl madedimarafer ence vol t age

be of low 20 i ) f ce rd cant f.or the single

reference ter mnﬁgl%%%errggt%qﬁegl%%n%ﬁé}r% gl% r éigfua%glr# ’ci%rnc%ﬁc;s'pa]t hs and | ow

i nduct ancethargaiis ¢fl lowsoddds pr iqig carirs easemttlondanamald yf rom t he body

64. Each spgl R0l 4 d : =>4 i vertical portion
RELAGALEG 4d 1Y des ﬁ&ﬁ&@ﬁr&ﬁ&%@%&@

76 and an inwardly sl oped portion_/8. The en Ing arm 74 incl udes
a | aPge se§RPRECEO Eef iOFichy IeNed@d-livh CaFifaed gh afhd 2a Comsdctugteyl on 84.

Wien the mahi BgcedeRnt® efittherd Hiidcigard 1 ithd ps@ideed i nto the sl ot
34, an opposed pair of 30 c,onduq:ti ve 5@5? éo enter jnto each of.the
cavities 44°VEREIAR T MG S fge I8 e AFSFEDthé % 9% &d B35S aces 82 and
t he spri ngcaresi?d boesid ilent |IfprdefHaaqtl eqr asepamatter Weathetdeaoatd 16 i s
fully inse d, t i 4 d 0 t. npl et e
ci'roui t 30 THg: Rerhr ST, HeluldtHY o SRR R SRR S 0 b &
C 2002 11 2oarAs ldudnd memmkedly pedesivar @ymeded destitearrudse 16 r cui t
board 14 argdt R&aGif1eUl netid, B RSLMWildM AMIP deldasd méniRaced apart

pair of the S|anal termnal s 62 are nounted i n each of the cavities 5 46.

The use of aaidetde &icsdha adiNgrhioas) fidhal 162 GEh &GN SPHESERY e

t er mi Inal Spffzbvlﬂﬁfserzsefcﬁ&:ﬁiﬁ& IR &lo &gawewwe%,aldﬁcgihc}cidr@idigim |tyi< Each
signal termni.na i ncludes a gener rect anqul ar,, anar te like
body 86 ha¥iS§3dFwardl )})eeg:trfwcﬁgfre? rre?t é%ttiw&?nar ﬁrﬁlﬁ%%ﬁ&xﬁdgh s. The
arng588 hawadbdhies cA@duhdt qsetds &.he termnals 62 in the cavity 46. At the

out er ends of t%ebﬁ:g:et%rf@lt t q_,@tr{fsre8%b%3?‘£q:r8i%% tq engage 4 hg, 4 nternal

side walls 58. At the inner_ends of the bo e arns 88 and barbs 90
engage opp&&iet €1igicyds dFoanse 15 ang &aveh WalfIGHs. 8Témd fal iThertion is
linmted by-epgadenerit Qi ArfPRMmeddaiiRStsddie i WrRE! ipn Bh1dward
contact 92 ext%%dssl%omnward fromt.hgq bgldt% 86 of each of the termnals 62 in
the cavity2#68%fedd dOTRMPES Wt F&iGRFE iSF9ehH EPIALPH Hrooug

condact i ve s2@ ireagicdn s 2d@uaft itvee cantadtt dechly @014 ¢ ereanrizel drihédtdr m nal s
62 to the ¢ [ 0 i,ve _reqi ct t.q the

o gnal ter PRALS bR A re i o SN o ARSI A L
frequency fogidusitisiggriatasasetaieamnd/iaxr eiitduin Bearapry Idndacheids rcuit card
@5 16. Thedheard LAURL P % iR il RSN R f5m fremddrd&f erence
term nal board contacts 72 in a staggered Rat ern. A spring arm 94 extends
upwar d fr oRPEEcH %ftQ IR 3 (.nc%aﬁpoé‘ﬁ‘ri ar A% YRR R L ¥%exi bl e
be)amsSO W tthral aer.tical portion 96 and an inwardly sloped portion

A fragment of the circuit board 14 is shown in FIG.

9. The upper surface 22 of the board includes an array
of conductive regions 24. 1In the illustrated embodiment,
the conductive regions 24 are plated through holes.

30 Other arrangements, such as conductive pads for surface
mount soldering connections, are also possible. Circuit
traces on and/or in the circuit board 14 provide power,
ground and signal paths from the conductive regions 24 to
other components (not shown) mounted on the circuit

35 board. When the card edge connector 12 is mounted on the

circuit board 14 and when a circuit card 16 is inserted



98. The end of the spring arm 94 includes a |ead-in surface 100 and a
contact region 102. The two identical signal termnals 62 are | oaded into
opposite sides of the cavity 46 in reversed positions relative to one
another. 35 The two terminals 62 are at opposite sides of the gug %@@ and
because of the reverse orientation, thg two 3 0DEC?20021 BE é
spring arns 94 slope toward one anot hér'at opposite sides of the slot 34.
When t he nueinty tdgecdBd oddgbeconnectdr caz d dbe i sonnsetdvedi2nto the sl ot

34 an oppased palL of ONMUSHINE Do Paden 20nentarcl ol o eaghy plagge cavities

46. The mating e ‘ pose ead-Th surfaces and the
spring annihﬁl¢QE¢¢¢@hY$yr©9i®@@thr separate. Wien the card 16 is fully

inserted, the cofdaglefeghopssd02; engaoe, t@ﬁepétgllstng@ éeﬁﬁé@wrcmcu't
pat hs fron1the termnals 10 62 to the opposed pair 20, The use of

two di stinctnEEidehads %lzomaa’é%@hh%%w 21@ #i o5 Md%b%ﬁ*a?éh@a%hgnm

connect i onslﬁ@mmem&@eib@l 0@@@§e@ls cgnrh@pae@aﬁﬁgﬁot@@p@ia@@@rée si des of
cause every

the circuit car .éﬁ & 3 ter nlr g vity 4
i mredi at el YA ?sTbcon%uS? ?ﬁ BT eNEBS t2r P RaY™ %5v?%?%§1ﬁ4 t he
connect or Iﬁhéﬁh¢mmnmgehaﬂtaluwpnmabh 2acl adest vomevwals Berandal sets

general ly each incl udi S d,angd i rfacing
reference a S|gna€ %r%$%% s 60 aﬂﬁ %g#ggﬁgé g%%d 9f§€ %%ngntgﬁﬁlna
setsl0104 i staghowmll n2 & K‘E’«‘eﬁvaﬁdth?evWQ’hlltl%ee@@@sl&gOQGa@mltlﬁ@ﬁt@@ reveal

more of the.stgucs ur eH&Es.h'iks éz’?&%é@t‘:ssfé ahd 18ecREST 881 _Ly epbodi ment of
the invention, each set 104 includes a single reference ternminal 60 and an

opposed paiRrFidedmaf e neRdf sOB2tpsheeiRgi A8 pl £8S JPOEFEM| Watht i on can
apply tlo Otjtﬁrlr@élml@@f r@@éﬁdld;ﬁf u}_dr@;ge&u\pom@f-eo efee mﬂntﬁ@nsngnal

term nals or_one referenc one_si n eac

preferred éﬁﬁﬁfrﬁﬁﬁwe?% e?%?% Bhea Y%£ﬁ1% %%v???e€0a4sgff%?%a% mnth t he
signd termBpEdk. 3D)oaﬁlthescﬂﬁqubbtb@@edel@oulHOb@ dowes €Bndigurations
such as t e n c t 4 each pair of
referencem%érmna:ﬁﬂ%a{l?/r':l(?&gslItl Eﬂée%%tlgﬂi % QE&@?E?n each term nal set
104 t he ref@@?@@l@#hn@t%@hl%hmlflcaul%mgt%G ahd enesel¥reuihebB&r@dair of

signal termgpals 62. The reference termnal 60 substantially entirely

verli r sh h
ove €s or s a%@ﬁ%e%o&ésé Pﬁlnal3r§2£153§§29331t1es 44 (FIGS. 3 and

20 4) and 46 (FIG. 5) are provided in the housing 26. 1In
the preferred embodiment of the invention, there may be
over fifty cavities 44 and a similar number of cavities
46. Every cavity.44 is immediately adjacent to a cavity
46, and in the preferred embodiment of the invention, the

)25 cavities 44 and 46 alternate in position along of the
length of the housing 26.

The cavities 44 and 46 are separated by internal
separator walls or dividers 48 and extend transversely,
perpendicular to the slot 34, between the side walls 32.

30 The cavities 44 and 46 intersect and extend to both
opposed sides of the slot 34. The bottom of the slot 34
has a stop surface 50 defined in part by the separator
walls 48 and by terminal stop projections 52, spacers 54
in the cavities 44 and terminal retention walls 56 in the

35 cavities 46. The separator walls 48 are connected across

cavities 44 by spacer 54 that extends only slightly



13 termnals 62. The reference termnal body 64 entirely overlies the
signal term nal bodies 86. The reference term nal body is enlarged beyond
the extent of the signal term nal bodies 86 by the provision of the central
span 5 portion 70 and by downwardly extending the body 64 at the bases of
the board contacts 72 as seen in FIG §. The signal termnal ingmepee 2002
retention arns 88 are overlaid by the retention arns 66 and by the span
portion 70.dcMrewasrd)nistornt eting nat opombaticdetlsof4sboe dverl add byget he 10

ref erence toecrl{%rucé%lggnt%aéapgggﬁ ‘9511 %cggt {-é’r%&t}?eé <{i| gopLact regi ons

102. This con i on m Zeés cou erm nals 62 to the
ref erence ta&Viitisss 646 dvyl mmmzbsr@tmmcamkwa)bls\e@ntlsagnaxt@a@hs The

rel atively qmasies SHEf e 9&5%@5@&6@@%@%1@{ mpal 60 reduces
i nductive inpedance, The enlarg segnments 80 of the reference term nal

cont &t ar FRILAE A OLA e at? a?}g% %‘El‘?‘f%!&eoﬁr*é}ée RRFYRAg2 e he ERBsSdECt he
signal termdldls contaed s16B 4. aB@C@élﬁﬂné@eﬁﬁ SRgNentSraé@gearger than
required for ntl}bhel.%ﬁeeconventl onal ‘Pgnl o electri calaz nc% ons of the
contact ar Mo, e RRST 7T e s %v%fs?}%% Se%’éa*b?/’ér‘%?g gmsnts 80
provi de sevBrealldwsorgamnt idnmcsdt orise Jareytiesredasandotpl haget oppbeedi gnal
e Tr o na I o ST £2N8A Y SRO-LPPEY L0y (814 EIRLS DTS of the -

25 term nal 0SSl I npedi ng nechani ca eration hey provi de a
stuiddy and Ornﬁggécdvtct'a@rm el wirieh Teeninel ofmayinee olksereddr hepence
termnal s @ aldahavidy, oversize segnents in a symretrical array at both
sides of the circuit card 16 provides increased el ectrostatic, 30 shielding

of circuits on BRIPEIRER BFriheats reti dre drauneed Aot Hee G@vahtd8e of the
oversi ze smntﬁé&emt'h@éféf@z@ z€e ©rhihdnen slesgr@@f_ﬁn@@ e&éhe beochanged to

adj ust term nal ed anc t hout |nt rferi he operation.35 of the
Fetminal - TSRt ) T it e HEAEer | PRI R e P ReRt €98 ond
onl &5t o th@etitmﬁeem theesidosigrisadd 18 dnd Ehe QDOuiYd aasrd0B6in FIG 6.
The resul tgl QB 1o 1A O s Dayee %ﬁrﬂ%ﬁ&iaﬂ? ﬁéfégvfﬂeéré’?‘ a tgLmnal as

illustrate | arger segnents 8 er sections of the term nal
may need tc;ee“@ oo ricr iyl ek Z&9, d@ﬁﬂ%e@ Rel® FR PRAM 3 steFeinat ni nal

to be tail er@d; Prdwingsh té) éﬂf‘@ﬁt’s Cpétf‘fpeﬁ@'f'c@’lé e@w&ﬁ@cﬁﬁ@éﬁow bhoyd
interferin t}Ithe necazﬁcah functio Cg{ the termn f can_best be
seen in Fl Se TEFSTENE 19t FRESL I I3t Gt FR ﬁozb%?‘eée%‘? a hi gher
el ezati on Yhet han:ddnet Seprad Izerancma&hetoafﬁmnnltr ecpodisi®@4. When the mating

edge 18 of the ' Ffraérfje ' in% tpeceifglLé)ltj é34te£r511fz%i§t

contacts the ref erence m na reacts agai ns
| ead-i n suffagese g2k old@sﬁlméia]ntt}@/ mlm@tlmrs@ryér@m% %i@n@lms 74. 15

Thereafter te&*ﬂrﬁ.ﬁ@ﬂé b Gkl a?ﬂ]geléeﬁqt?ﬂé‘éﬁct’é@ s Shoér! errmh@al | ead-in
surfaces 100 and fl ects or_ separates th %ﬂ?ch erm ConL CE arnms 94.
c?

Peak i nser 55" ssoar""é'l fu %te'paﬁ’ ‘B%E?
engagenent uaniﬁaxms.tkﬁﬁ:]&#&s:arﬂeﬂgmlﬂmnmdearbﬁ%tﬁmpimg pf esentetavent i on

T4 and the “Tark AR dR AR By i | s Ry OB BRLE UL bor Cran of
t he circui oPeFatd one shdiig Ry idenya dflOJFﬁ a@%@@iﬁ@@gﬁam@f@ct@nmm ive
operation and a sturdier and more reliable terminal in
comparison with electrical connectors having terminals
30 that are both stamped and formed. Preferably the
terminals 60 and 62 are stamped of phosphor bronze and
plated with tin and lead over nickel, with selective gold
plating at electrical contact areas, though other alloys
or conductive materials may be used.
35 In FIG. 4, one of the reference terminals 60 is seen

in place in one of the cavities 44. The terminal 60



@5 regions 24 through which extend board contacts 72 and 92. A reference
line 108 identifies the longitudinal centerline of the array, coinciding
with the longitudinal centerline of the slot 34 and the center of the
inserted circuit card 16. An inportant feature of the circuit 3? gﬁk$@@rray
is that all the circuits are synnetricgi about this centerline 8
conductive regions 24 and the board e cts 72 and 92 inserted therein are
located in inoiuliesea adhepalall ebctangheagenpeahbne H08tet Wakienmbedyl i nes
110 and 35 %&2 %antmo outﬁg Iings é14 and 11%“ The inn%r I|n§§ 10 and 112
are closer gntBYPERSY 168 ERAAEr E°FRETLO8 6TB°ESE 2602°15 outer
lines 114 a@dd$l16. The ahmspréf eavedbermbediefenhatt keghpreshélQnte¥2a1114 and
116 are equﬁ£&¥ %Q?ESaﬁsbakd'Ee §§£V§Qm5031"@e§hé19eg%€ 132 sgould Joe
spaced farther apart | € mai ntalni ng symretry aroun Re centerllne 5
108. The i nkbe Fﬁﬁ@sn§1068ndSllQadﬁdCQnégcthﬁeCﬁ§gFMn§424hK@@9hvéh@nly t he

contacts ofb@tébmgwslyy@@ Ongthha§l1ﬁeerEQ%n0H59rbElm§ﬁl%éé apd 116
recei ve onn%ﬂt e contacts of the other type of tefm nal In the illustrated

10 arrange 9a9Fﬁ@nFnﬁérth?négmﬁléGaﬁaaimﬁtoﬁhﬁhpaegECHaPé§ 52 P&ceive
only the remyrengagéaéﬁtnaf Roaedreant apks pirandnt he @ﬁtehe|b6@§ t14 and

116 receive_onl i termn d contacts 92. Ever renc
Lorm ool boadhtiish, BHR' shEEELTEh, POREE FRRFSShRe Fagmure Ay CeERe8s an
equal0di st anceofsohhehéuténwedthnef10Beasasnoyher rmefleemheadsetni nal
contact 72. §%5r§g§ grse k Qesiég bgtersects two contacts 72 and

illustrates I's re atlons very S|gnal termnal contact 92 also is
transversely allﬁnEQlEOOﬁnﬁﬁaéﬁd gpatbdbanrdqgantarssanéeskeenct he

cehterline égﬁnﬁérénekbﬁrtﬁégﬂahytGﬁ”‘n@he%@“b@ﬁ&a%%s Angt heketikapsver se
line 120 infersects_two _coptacts 92 and illustrates this relationship. The

circuit pathnaF?ﬁyp}@EﬁﬁtFHﬁOFSBnFPH UGk e¥BnteP198si aéeRfi GAScan facilitate
routimg of cbndumtlbeardamestoncbhﬁeetrehettb@mﬁda14sont©onnar|son with

conventi ona cuiit_arrays. ln_addition,_ the trica
array is a %ﬁg§%c erlsflc o#k %Pﬁ§¥VSaFFg%ﬁthgg FSClFl?gEng Sconnect or
nanufacturetbmdreﬁeasseﬂbtﬁrmhnalhe6prereraedaeﬁbﬁdrﬁaqe wbltheei mEenti on,
the board QQP&@&&So¥28éaér9§u§£§ysﬁbééﬁt£Qh'5 &EaﬁsaﬁﬁpéQEQEEeghﬁg the

plated thro hol es circuit board O her“types of board
cont acts suche aSORReERitens made to reference voltage be of low
20 impedance. The use of two spaced board contacts for the

single reference terminal 60 results in parallel
redundant circuit paths and low inductance.
A pair of opposed spring arms 74 extend upward from

the body 64. Each spring arm 74 includes a flexible beam

25 with a vertical portion 76 and an inwardly sloped portion
78. The end of the spring arm 74 includes a large
segment 80 defining a lead-in surface 82 and a contact
region 84. When the mating edge 18 of the circuit card
16 is inserted into the slot 34, an opposed pair of

30 conductive pads 20 enter into each of the cavities 44.
The mating edge 18 engages the opposed lead in surfaces
82 and the spring arms 74 resiliently deflect or
gseparate. When the card 16 is fully inserted, the
contact regions 84 engage the pads 20 to complete circuit

35 paths from the terminal 60 to the opposed pair of pads



35 mount feet may be used, while retaining the advantages of the present
invention. In addition, for sone 3 0 DEC 2002 16 applications, it may
be possible to utilize only one board contact for the reference termnals
60. While the present invention has been described with ref ergﬂrbc tﬁ] { he
details of the enbodinent of the 5 invention shown in the dra 'n@t Mese
details are not intended to limt the-Ecope of the invention as clained in

the appended cl @idmsuch 3 ﬂec[%rﬁié-;lt:z Gﬁﬁ:&xde% O@é@w@éixget}?@““eﬁ or

for receivi nq:a rratlng eﬁe of a CII‘CUI'[ card having a plurality of contact
pads and f &t Gidtidt f R4 r'dif (C Pt eaFhgl @ plurality 5 of

conductive regi Meﬁ&lrﬂg asswl wslger commecd %pmraﬁam p@dr ebongaé ed
i nsul ati ng housin haV| n an eI onegat ed cacE:d sl ot ceivi nJ? sai d mating

edge; a pl L?rléir}ai]y ot pet 12 AT IR eJcPtee?Crrt? n%ft t-1 retet Ry cavities
in s& d houds.ng, Trsaandse:ayﬁ tpaesrs nt e r et 1 ange vmignahoteem:amﬁs\gm ransversely

0,531d sl abradl highy'd lembel nadefloec b, separataronal | oo st eol ng

bet ween sa| usi ng: one cavi sal
cont ai ni ng &% mﬁmldﬁ‘s 15 lgla‘mr@llfqdm admsstxgnalEa@h n$ rgnal otnenpm@lte si des

of said cargd shil s CONGUIGHIG 51 .a0A sn@inth heopiher cavity piisaid one

of said pairs. containing a generally planar, plate-Iike teference terninal
for conductioRy & &riiHidI JHHatd gh A= M R Fe AN LI ghaATTRr98 s | ying 20
in aoconmombayiarsdssai drie e pdarteaxb@wwr@@nm athat p@é@éixeltm@ the plane

of said refer ence Jter nal ;_.each s gn m n i ncl si gnal
termnal bdfF G R Toriihagas éer ngé %tha@?%gmé gn’falﬁ
flexible céntd:leea/E&Ee,d tea e eﬁﬂﬂargdfbann‘bé@@aem@ég&jytm tintae:smghal

t er m nal %Jgd%ctware%!%dl §pé)scerge EIN %_Lde%llgtdé %0&% éér@so f said

contact pads on said circuit card, oar or cont acting one
of said comdig i8f E\frébl}%ﬁ?éoﬁ)f9%amﬂdﬁ€rc@ﬁ)@0%b%ﬁcﬁldes of the

15 retention wall 56. Terminal insertion is limited by
engagement of the arm 66 against the projection 52.

A board contact 92 extends downward from the body 86
of each of the terminals 62 in the cavity 46. These
contacts 92 are received in the plated through conductive

20 regions 24 of the circuit board 14 to connect the
terminals 62 to the circuit board 14. The conductive
regions 24 connected to the signal terminals 62 are used
to communicate ac signals such as high frequency digital
signals between the circuit board 14 and the circuit card

)25 16. The board contacts 92 are transversely offset from
the reference terminal board contacts 72 in a staggered
pattern.

A spring arm 94 extends upward from each of the
bodies 86. FEach spring arm 94 includes a flexible beam

30 with a vertical portion 96 and an inwardly sloped portion
98. The end of the spring arm 94 includes a lead-in
surface 100 and a contact region 102. The two identical
signal terminals 62 are loaded into opposite sides of the
cavity 46 in reversed positions relative to one another.

35 The two terminals 62 are at opposite sides of the slot

34, and because of the reverse orientation, the two



said reference termnal including a reference 30 term nal body, two
spaced-apart reference termnal spring arns each having a reference
termnal flexible cantil evered beam extending fromsaid body and a
reference termnal contact region disposed in said slot for coppagCig one
of said contact pads on said circuit 3p,card, and at |east two board
contacts for contacting one 18 3 0 C 2002 or nore of said conductive
regi ons of eEP@sefirgpringoarws 4i d1ompe tewerdnoset anathek epring arns

bei ng dispogﬁgogﬁgglglagbd o®t BEE gaMity4but on opposite sides of said slot.
5 2. The car e connector of claiml wherein said two reference termna

f1 exi bl e beans o E?F|5h§amétﬂﬂ6 §fgRal 8t efnt-A8I CEFEXLbl €2b8aks. 18. The card

edge conneciﬂée@teal@hﬂbltm@eé@be gaqhahebﬁpaaédlpahydai aopauttele
es_of . sald termnals for press-fitting

retention barg sé 8EOSIte 10 ed a h h
and retai ning9Safd EBFRFnaPECi REGM: REi FRFeSPYLERGE ﬁérn1ﬁ P Feténdi ng
cavities. 4eddbelgaedgedge chenepposedf lehdrimlswhéaees eachasd dhene

term nal g [ r | .15 _ex gen |y, from
sai d card sroFiE8 aERE, B vRRaTsSER Pl abS par b paBE AR ds BB kg "and
sai d ot her @@nﬁty6|melﬁdééyalaseptaéblthﬁngdnaaetyraQPQuenﬂOandnbagaw said

card siot. gneTheasasd edueorpnBes! girehitl ghihl Whehetheogbdn2fapgir of

signal termnals 1n said one ctavity are identical and nounted In reverse
ori el ationg2 B° Fhe @BPﬁséégEaé6nﬁ§cP6¢So?Ocla?ﬁ?luﬁﬁepélHWQt | east one

cavity of eacbcpatt cephahAssacsi ngl eakRf epeneg terpedal tkhat spans said
slot and ext ends.18.00! 01 JRRPS8S 22 2L L8S! L QNS FQILS 2L 8L posed
) contact pads 20 at opposite sides of the circuit card 16.
Because every signal terminal cavity 46 is
15 immediately adjacent to one of the reference terminal
cavities 44, the connector 12 of the present invention
includes numerous terminal sets generally designated as
104, each including closely spaced and interfacing
reference and signal terminals 60 and 62. One of these
20 many terminal sets 104 is shown in FIGS. 6 and 7 with the
housing 26 omitted to reveal more of the structure of the
terminal set. In the preferred embodiment of the
invention, each set 104 includes a single reference
terminal 60 and an opposed pair of signal terminals 62
25 but principles of the invention can apply to other
arrangements including two reference and two signal
terminals or one reference and one signal terminal in
each set. 1In the preferred embodiment, the reference
terminal cavities 44 alternate with the signal terminal
30 cavities 46, but there could be other configurations such
as two adjacent signal terminal cavities 44 between each
pair of reference terminal cavities.
Ag sgseen in FIGS. 6 and 7, in each terminal set 104
the reference terminal 60 is parallel to and close to the
35 pair of signal terminals 62. The reference terminal 60

substantially entirely overlies or shadows the signal



30 UEC2002 19 7. The card edge connector of claim®6 wherein said
reference termnal body overlies both said signal termnal bodies in said
one cavity and each of said reference term nal flexible beans overlies one
of said 5 signal term nal flexible beans of said pair of S|gnaggtmﬂpmﬂpls
in said one cavity. 8. The card edge copnector of claim1 wherein eac

sai d conductive regions is a conducti'Vel'y plated through-hole and each of
sai d board wt@nbe2bs|g2a sHrelerefiorence Uermbsabneddyof4benhgrehyerted into

one of sai dgopdbics| Vel vepbaledcLbgoug- BoheSs oc? Orfle!rc€o2082620 0. A

card edge connect oy for receiving a_mating of acircuit carﬁ havi ng a
plurality JFeEBHR et ® %%ﬁsl%nﬁn¥%¥9%%uh?Yﬂ@du%%% %XE?FEUP? bB&r 8i6B%ing a

p: urali té Qfeﬂlﬁﬂﬁﬁll:t]b%@léﬁgﬂs@nby 51%dpﬁ@wsgagecéﬁoaH@C&@ﬁté?g;ogpahsI ng: an
el on ed I nsu atln ousli avin el on ed c r_receiving
saldqﬁatln P il?gy %Ynﬁgfagyo?ng%é%?g g%%céag ?%1ﬁ5|tﬁ§CEIVIng
cavities irbased @bushagboaaddc@mmattes720a$nﬂeeﬁemhlEgGmﬁVh amHeext endi ng

transver sely, bo. sai dral oly pahdl CAYLLLER Belng, Ot i ped By sepagabor walls

ext endi ng bé% en Si sald ousSi ng; one cavity of ~one of said
pairs cont &g nEcEERt P r NP af ¢ @ﬁdsbgn@hetep@nnabstion ¢6ndutheng

signal's, 15005 G0ahi AL %&%a@@'ﬂ@aﬂgsw% do@@r?é&@ E?dﬁhgf sai d sl ot

and faC|ng oppositely to the other, and the ot cavity sal d one of
sai dbairs %ﬁ?ﬁ%gt%¥@k%%%a??%t%¢%n%?am%l%%ee¥FﬁEtr€P€rEh§eSWéF%1na

said refer th@zeté@tf N &gd ot 202l NgriaLs ossnstbst anbhahbyxihbgeentire width 20
of said other c

it ch of d |t I | ud I
erm nal oy S LS SRE CRer PIHA L ob PGS fn v At 3°of BAGFTERm nal -
flexible camsrmEN@le@Ob@mdnmmmEmMZ@g trosssalkl bedyeandsagsagnghther m nal
cont act 1 eghon £ pR0sed PRa Ly sl e shol Loro£orhactLeg, gpecof said contact

pads on sal circuit car a board contact for contacting one of said
condicti ve W%EWhm%lo$os%¢@u%¢$chmﬁu%th@ impedance.

The enlarged segments 80 of the reference terminal
contact arms 74 provide a large surface area overlying
the ends of the signal terminal contact arms 94. Because
these segments are larger than required for the

20 conventional mechanical and electrical functions of the
contact arms 74, they are defined as "oversize". The
oversize segments 80 provide several important functions.
They increase coupling to the signal terminals 62 without
significantly adding mass to functional parts of the

25 terminal and possibly impeding mechanical operation.

They provide a sturdy and rugged card lead-in area. The
use of numerous such reference terminals 60 all having
oversize segments in a symmetrical array at both sides of
the circuit card 16 provides increased electrostatic

30 shielding of circuits on both sides of the circuit card
16.

Another advantage of the oversize segments 80 is
that the size of the segments 80 can be changed to adjust
terminal impedance without interfering with the operation

35 of the terminal. The segments could be reduced in length
by having them extend only to the broken lineg designated



said reference termnal including a reference term nal body, two spaced
apart reference termnal spring 30 arns each having a reference term nal
flexible cantil evered beam extending from said body and a reference

term nal contact region disposed in said slot for contacting orde) BEC #8i d
contact pads on said circuit card, and g board contact for contacting one
of said 35 conductive regions of said ctrrcuit board, said reference

term nal sprs rigpé@arirs HEE nge di SPos ede sl tjppo st ¢ensnakbsvailddiavea| ab . 300

E C 2002 21 o o cto ; im 9 ' ig.
reference tjléﬁﬁdn%;l‘]% I%(ip%%]ggrg%a%&gvéertf?%&ls%% at{gv\olig\gén%%%gn‘?%% flexible
beans. 11. IBrgesarse@uRet ©ohhect Browdh cotlier sepleiens @hchhs term nal

i ncl udes a aid; of1 rtENieen Darhs AbrLPPOSIdngUassi sbasaigisermnals for

press-fitting and retaining said termnals into their _respective term nal
receivi ng cERATYES PaTNiyF cthe WA o] or2 FCETFAI PF O-WheF eF R each 10

sai d one tejgBdiahid entbadatc€ avedyi habert € e Giowal Inexi i ng gereral |y
fromsaid card Sl;‘};ﬁ to %ﬁn raléi adje) cent & bot t surface of said housing
and sai d oth&r THEATY Thel UYes a8t € T I -FHiEdfat el y adjacent and bel ow

said card slot. Ad d&h Héwt coe dsedgeinofhectdr e ctaferénawerein each of
sal d condugtdve [ 'Q%téétar&?i‘ ctiyel y ol at ed %Itﬁr?%ﬁhéfé’x'r&f@ﬁ each of
sai d board contacts 1S a solder tarl appropriate fo eing Inserted into
and %t ai nédhai ttHie siEnat seidirdhdeertaet yregiery §4hr ouditrhotkes. 30D

E C 2002 2% 4ind &gl eslasr conpest ptuforciLgeiying anedtisg edgs of a
circuit card having a pluraljty of contact pads on opposite surfaces

t hereof prdiSet¥lsaidy mht i b S geCRRC Yot urt F Fetpont &8 P_bi t boar d
havi ng a plagdddty Hrmd Tonshidtieyetys phad ettt htloeghedid! £5, ssafdcear d edge

connector ¢ rising:,an elongated insul ating housing_hayi a bottom wal |
for general ZDUtT ]gles%ti_’ C|?%ﬁ??tb%%r%e%lg%tesat?hdec%ﬂﬁ%c-?%i is nmounted to
sai d5ci r cuithérzafttend Bhe opawbihy card edge 18 contacts the signal

terminal lead-in surfaces 100 and deflects or separates
the signal terminal contact arms 94. Peak insertion
forces are reduced by separating these two contact
engagement actions.

20 The card edge connector 12 of the present invention
provides an advantageous array of circuit paths between
the circuit board 14 and the terminals 60 and 62. FIG. 9
illustrates a fragmentary portion of the circuit board 14
showing the array of plated through hole conductive

)25 regions 24 through which extend board contacts 72 and 92.

A reference line 108 identifies the longitudinal
centerline of the array, coinciding with the longitudinal
centerline of the slot 34 and the center of the inserted
circuit card 16. An important feature of the circuit

30 path array is that all the circuits are symmetrical about
this centerline 108.

The conductive regions 24 and the board contacts 72
and 92 inserted therein are located in four lines all
parallel to the centerline 108, two inner lines 110 and

35 112 and two outer lines 114 and 116. The inner lines 110

and 112 are closer to the centerline 108 than are the



10 having an elongated slot therein for receiving said mati ng edge of said
circuit card; a plurality of pairs of closely spaced term nal receiving
cavities in said housing, said cavities extending transversely to both
sides of said slot and 15 intersecting said slot, said cavities qu
defined by separator walls extending between side walls of said ousi g a
mrrored pair of signal term nals for-Tonducting signals in one cavity of
each of saidupatrr$inéstelai aall 206recehvihg pagteresd embodigeal ,term na

of said mr e in oskLti,0 e | o nd facing
oppositely %Hé glgg%hIESOfglgidh%$r$58 STGaggg %&9%%?& Eﬁggeﬁ EU%

pl ate-1ike 1§f@¢énc@dtbhﬁihaneSOi1@onudct1agcauédohﬁdsoacpdméarchQWal in

the ot her 2§p&?¥'®ﬂ19£ ﬁQEHtQin§ﬁ%af9ﬁﬁe9§y5§k9uﬂé'Eﬁe sahferghigeence

t erm nal being generally synmmetri and extending across substantially the
entir®e w dthO®f said other cavity; each of said mrrored pair of signa

term nal s including @nﬁéﬂeﬂﬁhéﬁ t@@taﬂaut@n éfgaéhdhétﬂb@akeQQShs 2430
barbed retention arm etainin saig t er m nal
| &

cor r espondi higcFetei 91y 9| 9?t9 EFgR Fﬂ?%ﬁltYPEXPEIEecgﬁpﬁﬂevered
beam ext endamng thenvseed baodgs alsignal1terﬂeoahveoohaytthegbontdbssosed in

sai d sl ot foE ol tgg% ggtone o% §g£gaggféac# paﬁg OﬂlﬁgkgagerUIt card, 35
0 c

and a sol def tai endi “tPom sai or ‘conta oné of said
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transverse line 120 intersects two contacts 92 and
illustrates this relationship.

The circuit path array resulting from the present

) 25 invention can facilitate routing of conductive traces on
the circuit board 14 in comparison with conventional
asymmetrical circuit arrays. In addition, the
symmetrical array is a characteristic of a terminal
pattern that facilitates connector manufacture and

30 assembly.

In the preferred embodiment of the invention, the
board contacts 72 and 92 are solder tails that are
soldered to the plated through holes 24 of the circuit
board 14. Other types of board contacts such as surface

35 mount feet may be used, while retaining the advantages of

the present invention. In addition, for some
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CLAIMS

1. A card edge connector for receiving a mating
edge of a circuit card having a plurality of contact pads
and for mounting upon a circuit board having a plurality

5 of conductive regions, said card edge connector
comprising:

an elongated insulating housing having an elongated
card slot for receiving said mating edge;

a plurality of pairs of closely spaced terminal

10 receiving cavities in said housing, said cavities
intersecting with and extending transversely to said
slot, said cavities being defined by separator walls
extending between side walls of said housing;

one cavity of one of said pairs containing a pair of

15 generally planar signal terminals on opposite sides of
said card slot for conducting signals and the other
cavity of said one of said pairs containing a generally
planar, plate-like reference terminal for conducting a
ground/power signal said pair of signal terminals lying

20 in a common plane, said common plane being generally
parallel to the plane of said reference terminal;

each said signal terminal including a signal
terminal body, a signal terminal spring arm having a

) signal terminal flexible cantilevered beam extending from

25 said body with a signal terminal contact region disposed
in said slot for contacting one of said contact pads on
said circuit card, and a board contact for contacting one
of said conductive regions of said circuit board;

said reference terminal including a reference

30 terminal body, two spaced-apart reference terminal spring
arms each having a reference terminal flexible
cantilevered beam extending from said body and a
reference terminal contact region disposed in said slot
for contacting one of said contact pads on said circuit

35 card, and at least two board contacts for contacting one



& ()-t3 %0%w & ()- 10 10
10! T F' 109 ()-R O F 109 () -R'f4wU3P4! ! T $109%& () -t 3! $10%R () -t 3! $10%& () -
t31°$109%& ()-t3! $10%"& ()-t3! $109%& ()-t3/

WU3P4!1°$10% . & ()-t3! $10% . & ()-t3! " $10%x& ()-t3! $109%& ()-t3! $10%]:]1&
"()-t3!"$10%JU& ()-t3 %~ i j k1 ugT $10%.& ()-t 10m 10m 30 DEC 2002
10nz10%r&' () -! 10%nYn& () -y9$10%r&' ()= 10.. 10.. 10..l

>IN " #edwWURy P 1000 $&81 d ) cardnc 81 08NNEG { pryAbE 848V UEL FruYd! D&AD

101 K100 (51 LN )< VT O O} VAT S OORR: T &f%;iijg oM T

$109%& () - @Witisimoga¥d ihe@ $avdky (Pud@ROWRBPEF it 19IalEs (pL!

& ()-*++,/-g1X6M _T!! "1 0% ()-;! ! %W0% ()-;!B ! %40% ()-;!!
%@O% () -;
5 2. The card edge connector of claim 1 wherein said

two reference terminal flexible beams overlie said two

signal terminal flexible beams.

3. The card edge connector of claim 1 wherein each
terminal includes a pair of retention barbs at opposite
10 edges of said terminals for press-fitting and retaining
said terminals into their respective terminal receiving

cavities.

4. The card edge connector of claim 1 wherein each
said one terminal receiving cavity has a center wall
15 extending generally from said card slot to generally
adjacent a bottom surface of said housing and said other
cavity includes a stop wall immediately adjacent and

below said card slot.

5. The card edge connector of claim 1 wherein said
20 pair of signal terminals in said one cavity are identical
) and mounted in reverse orientations.
6. The card edge connector of claim 1 wherein at

least one cavity of each pair contains a single reference
terminal that spans said slot and extends in both opposed

25 directions from said slot.
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10 tall dimensioned for being inserted into one of said

conductively plated through-holes.
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5 comprising:
an elongated insulating housing having an elongated
card slot for receiving said mating edge;
a plurality of pairs of closely spaced terminal
receiving cavities in said housing, said cavities
10 intersecting with and extending transversely to said
slot, said cavities being defined by separator walls
extending between side walls of said housing;
one cavity of one of said pairs containing a
mirrored pair of signal,terminals for conducting signals,
15 one signal terminal being positioned on each side of said
slot and facing oppositely to the other, and the other
cavity of said one of said pairs containing a generally
planar, plate-like reference terminal, said reference
terminal extending across substantially the entire width
20 of said other cavity;
each of said signal terminals including a signal
terminal body, a signal terminal spring arm having a
signal terminal flexible cantilevered beam extending from
said body and a signal terminal contact region disposed
25 in said slot for contacting one of said contact pads on
said circuit card, and a board contact for contacting one
of said conductive regions of said circuit board;
said reference terminal including a reference
terminal body, two spaced apart reference terminal spring
30 arms each having a reference terminal flexible
cantilevered beam extending from said body and a
reference terminal contact region disposed in said slot
for contacting one of said contact pads on said circuit
card, and a board contact for contacting one of said
35 conductive regions of said circuit board, said reference
terminal spring arms being disposed on opposite sides of

said slot.
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11. The card edge connector of claim 9 wherein each
5 terminal includes a pair of retention barbs at opposite
edges of said terminals for press-fitting and retaining
said terminals into their respective terminal receiving

cavities.

12. The card edge connector of claim 9 wherein each
10 said one terminal receiving cavity has a center wall
extending generally from said card slot to generally
adjacent a bottom surface of said housing and said other
cavity includes a stop wall immediately adjacent and
below said card slot.

15 13. The card edge connector of claim 9 wherein each
of said conductive regions is a conductively plated
through-hole and each of said board contacts is a solder
tail appropriate for being inserted into and retained

within one of said conductively plated through-holes.
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10 having an elongated slot therein for receiving said
mating edge of said circuit card;
a plurality of pairs of closely spaced terminal
) receiving cavities in said housing, said cavities
extending transversely to both sides of said slot and
15 intersecting said slot, said cavities being defined by
separator walls extending between side walls of said
housing;
a mirrored pair of signal terminals for conducting
signals in one cavity of each of said pairs of terminal
20 receiving cavities, one signal terminal of said mirrored
pair being positioned on each side of said slot and
facing oppositely to the other of said mirrored pair;
a generally planar, plate-like reference terminal
for conducting a ground or power signal in the other
25 cavity of each of said one of said pairs, said reference
terminal being generally symmetrical and extending across
substantially the entire width of said other cavity;
each of said mirrored pair of signal terminals
including a generally rectangular signal terminal body, a
30 barbed retention arm for retaining said signal terminal
in its corresponding receiving cavity, a signal terminal
flexible cantilevered beam extending from said body, a
signal terminal contact region disposed in said slot for
contacting one of said contact pads on said circuit card,
35 and a solder tail extending from said body for contacting
one of said conductively plated through-holes of said

circuit board;
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said reference terminal including a generally
rectangular reference terminal body, a barbed retention
arm for retaining said reference terminal in its
corresponding receiving cavity, two reference terminal
5 flexible cantilevered beams extending from said body on
opposite sides of said slot, two reference terminal
contact regions disposed in said slot for contacting
contact pads on said opposite surfaces of said circuit
card, and two solder tails for contacting said
10 conductively plated through-holes of said circuit board.

15. The card edge connector of claim 14 wherein
each terminal includes a pair of retention barbs at
opposite edges of said terminals for press-fitting and
retaining said terminals into their respective terminal

15 receiving cavities.

16. The card edge connector of claim 14 wherein
each said one terminal receiving cavity has a center wall
extending generally from said card slot to generally
adjacent a bottom surface of said housing and said other

20 cavity includes a stop wall immediately adjacent and

below said card slot.



