;e3e~{D % 6:TTY+ 1 SPECIFICATION 3 0 D E C 2002 CARD EDGE CONNECTOR W TH

| MPROVED REFERENCE TERM NALS Background of the Invention 5 The present
invention relates to electrical connectors for printed circuit boards, and
nore part o an i nproved card edge connector for renoveably

connec mﬂ EME“\%N t card to a circuit;board. Description of d@@nfﬁm or Art
10 Devr S conputers using pri-Ated circuit boards are ting

i ncreasi ng*@®®P¥ui t densities and BPECAFECATIONCr easi ng frequencies. For
exanpl e, the speeds of high frequency drgrtal srgnals travelrng betmeen a
conput er not herboard and deridd GONN] ¢ i/ nmodul e printed ci it
cards on an associ ated ci IMBROVEDRIR ENG ' . These tﬂ“MHﬂWﬂWﬂlmm
create problens for electrical connectors such as edge card conne

are used to renoveably nount a circuit card on a circuit board. 20 W tibp166*

i ncr easi ng BaGkanquntmal (Khe (Hawventdan j cal connectors and the el ectrical

termsnal s theyIT%El#kééﬁﬂtfﬂﬁﬂéﬁﬂloﬂTﬁeIéﬁéﬂ'E%f%léﬁﬁrﬂﬁyprthe|eSS be
suff|C|enth%HgleX|bleéend strong t o, provi de re able contact with a circuit

card i nsert&MSfP4Hh TG 379 {Tfesirabl e to keep
smal | the ipmeadandearify tthe an rmp:toxrmi h;Salp:i[ oa/cﬂ@keobdirmédftea:elm rical
termnals qf the e card onnect or.. |nduc1 nc e kept to
a m ni mum c<5r1nr5)a"ee|'EfebqL ce ISt be Tar et Ifcflﬁll con‘?l ItI ed: and L%:érators]%éJ éajfcg bet ween

different 30 signals nust be nlnrnlzed These often conflicting goals have
| ed to many, easqplrlg@rgﬁ gprtggr@%prAl@d term nal design with varying
degrees of "SuUcCCe for exanple, discloses an
el ed i cal connE,Q:‘-’I‘b‘rcGrfia\ﬁ*r"\‘?g}1 é%r%ﬁ*ﬁjﬂt&ﬁi‘és WEHG Briesd (gircuit
) boards are exhibiting increasing circuit densities and
operate at increasing frequencies. For example, the
speeds of high frequency digital signals traveling
between a computer motherboard and densely populated

15 memory module printed circuit cards on an associated
circuit board are becoming higher. These trends create
problems for electrical connectors such as edge card
connectors that are used to removeably mount a circuit
card on a circuit board.

20 With increasing circuit density, the electrical
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.

25 In addition, it is desirable to keep small the
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

30 signals must be minimized. These often conflicting goals
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



300 cc Zoo2 2 of solder tails. Arow of signal contacts is |ocated on
each side of the ground bus. U S. patent 5,162,002, neanwhil e, discloses a
card edge connector with spatially overlapped termnals having 5 relatively
shorter and relatively |onger contact elenents. This connector (hgs{ 2002

i nmportant advantages such as reduci ng the peak card insertion force, but
has el ectrical characteristics that are-not optim zed for higher speed
digital sigfalslded HaSlspat éntrdy 2, ,P2Mmadi seirgses | idudlogagamtbuin socket

wherein cr g%%thalslf{Ldiesor:EeQ%%e I@(H{@%&asi ng the space between connectors.
" of i

Thi s approach defeats the goa increased circuit density. . U S. patent
5, 259, 768 di scl ¥s8s ®rtendcty.iléa 002 ,c gadsvilorl ehavl Iif s taard nal s with

si gni fi cantlyyel aicglectwd 6o ArRas than, theSigiala temnalss HEe g ound
and signal térm nals alternate, "and the shadowng effect of the ground
ternPnal s FEdGEeYedvoSicAter PR dred@td iednhi iIEe h AR sol der tails

and groundiengmdtieet Tha s wmgdﬂmedﬁy:eir%ﬁﬁra&id Yadwidtd fydwnsfamct i onal
stubs are sized to.%ro%%pe aéﬁﬁecif'calk¥ eSiﬁfd inngﬁg e. U S patent
5, 259, 793 8s EFEYEE S “8Fg®En rédSo r IR T X8 fidRdSs &1 in an

al t er nat i nglarcttay callondairdae t@2S atiiraauitthatarad-d nser tapominsl ;d fdar cui t
density is,dim.ni b of . ternating array. U. S patent

5, 309, 630 gﬁ?@%%é%?%gg gﬁ%@%%ﬂbéPEg%ﬁ%%ctor wherein a desired inpedance is
obt &Pned by sel &cfi-nFatent fall@2hAdh@iawissmdang ral geadiuted to 30

corr espond gieKlehe wihesielied drmRedanae i SRl c AN IHNIE SSME NS My
alternate, and at least the ground termnals aré provided wth two feet to

reduce i np&BANEe PEHWESTH SOIE T OFSD, 251 I SARFSESH dehfndt dhe @3t ch
enf ar ged gbdundthctrenmiedalcd raid tadiedranty .t o pairs of signal 35 termnals to

euuce orosotall I HIRIED L AN JBS SENALRar oo difTeren
15 connector having ground terminals with significantly
larger surface areas than the signal terminals. The
ground and signal terminals alternate, and the shadowing
effect of the ground terminals reduces crosstalk. The
ground terminals have both solder tails and grounding
20 feet to reduce impedance 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.8. 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



requjred, and the operation of assenbling termnals into the connector
housing is conpl ex. Despite these and many other attenpts, there remains a
| ong-standi ng need for a card edge connector that can 5 be nade at
reasonabl e cost, is robust and reliable, has high circuit densi3§ D&dggg
performs well in high speed digital cigcuits. Summary of the |Invention An
obj ect of the present invention is to provide an 10 inproved card edge
connect or . régueredh] ecids taee dperartdvinde fa agaremdtiony wetdmiliai d nduet ance

t hat can aEHIE%% %@étgge%%%%engaa%hC%4%HeaSSOC|ated circuit assenblies; to
provi de a connector havi ng m nrnmim cro tdl k bet ween signal circuits; to

provide a conne@@@plh&vmthhl@ndlﬁanmwﬂmhenﬁﬂﬂnamptﬂm)qhaﬂﬂ(nﬁmammmnector
that is roQushngl LRAWGN 3Maleley R PL0\W-A% 3%0%@1&%@9 andelegirical ly

reliable connector that Can be manufacture d assenbl_ed 1 nexpensively;

and Bo proPEdB24s PprEPEPreRle ER§E  cdidekvs tode difildgdissadifdnt ages of

20 connect ﬁ’i@hu%ﬁ.(ichﬂtt enRatl: and FCGFHIC Mt A M gHidon there is
provi ded a carﬁpg e connector for receiving a mating edge of a circuit
r

card havm&lal 5§ ‘cont act pads. The edge card connector includes
an el ongat ed |nsulat|ng 25 housi ng having top and bottomwalls and an

el ongat ed car rd slotof AP he tQ %@II for receiving the mating edge. A
plurality Uﬁ—par¥§1ﬁ*jnn?$#€£L—€POseIy spaced term nal receiving cavities
in the housing Ant ebject @fdtévet preserdnsveest itn tise tsl grovdde cavity of
eachopai r gg E:%kz%%& %%r%t”'e)ﬁ ! c'o%%tct%&e Sigehl g S gpnducting high

frequency digital gnal s and the _ other cavity of each pair contains only
at | east oﬁéOWéﬂérén@@npéFﬁPﬁawlﬁér166hd@@ﬂQﬁjﬂ§egF@@ﬁdC@P-@&Mﬁeﬁﬂgyuﬂ

Eath signaknt efngaeaahclenﬁiatt@es wat$1l g@@odlemrédwailxh@dxt ERisRnad dg} tdee 35
housi ng adhacent he bott and a .si.gnal term nal 3.0 o E c Zoos 4

card cont aBF OiAEfudi ﬁ&néle&t&ﬁa atvérnr% FERUEY GFC8 Sh &2he BETRSY  upwar d
from the bedgnaddcarsugnal; terpmm@1deomtamtumﬂgmanhaW1m@ehmgh: Each

f I 1, f I the 5
nouEP g adr SEGHL 1 e At Com F%%?%S?e%ﬁﬁtﬁ%ﬁé&%i-fsa't%%%én& body

and a refeﬁéﬁb@UE@Wﬁﬁﬁdﬂ,cépdpe@ﬁﬂé@talﬁ@l nﬁgaélﬂeﬁeﬁbnce ternlnal

flexible bea&e&aeladwg r‘éﬂ‘&’%%qef Mnelt® RO RO IO B e e rid F-RHRIRNE
e slot, the reference termnal 10 erX|bIe

term nal contact
bean1overI9PﬁgaFﬁ§d% EaﬁnﬁépﬁPﬁ&WeﬁWexPE@etEé&WPVEQEhanF@FEﬁE@“%ernlnaI
further inechudesdae @mem&bzerebb@mgeﬂua@emlamd&eembgehecﬁmd of the

ref§5ence ES&HEQ%OﬁflﬁéEQ!§ ﬁk %g%treference term nal contact region

being define e enlarged
In accordance w1th 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 only at least one signal terminal for conducting high
frequency digital signals and the other cavity of each
pair contains only 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 adjacent the bottom wall and a signal terminal



3 0 DEC 20025 Brief Description of the Draw ngs The present invention
together with the above and ot her objects and advantages may best be
understood fromthe followi ng detail ed description of the preferrdeﬁ éz
enbodi nent of the invention illustrated in the draw ngs, wherei - U B (2003 is
an isometric view of a printed circuit joboard assenbly including card edge
connectors enbodyi ng the present inventi-on nounted on a circuit board and
10 connect icagdr emniagite igiglading ar deigrat heewiimail t£ beathlie Rbéam?2 is a

si de el evat.l | 3\ t egﬁje Oﬁﬁr? r ; 1, FIG 3
is an enl aieg{g%%\ﬁiéﬁ%e\gﬁasrg{:ﬁ%lmalg}% ggvcg(% the %ou n%gpofeﬁjlég%:grd edge
connect or CoRERCH giRgidie In M B 1pR of EFlG referrnde |LemER2hg a terni nal
recei ving GavitEdy i0rd QR BHNY i nPind B NAl Sed HMed henhoysing; FIG 4 s
a sectional viewsimlar to FIG, 3 1llustrating a reference term nal
mounPed i nPRUSENE P41l AcETE Viltfy RAAAY Wl A Vel ARG Qi FH9RF Lt o FIG
?EI IGI | gsr r attiethivizdndodyer TH'riBi:caS rf'éma]fclte&d:é N ek B4 lrhlﬂércilj eé&hﬁ/%@@ cavity; f
is an i.sonetric view of a reference termnal. and an adiacent pair o
Si gnal t er AATARELRY (hdiy S RS BT | He TR P B (et O i dge
connect or, uputar@ % nunt It Heheéaynecttairorhausd g refrvetd ocexvearlt he
termnals; E i | d vatq qgnal Vi i WaloP air of signal
term nal s icr?lnf%r?g%t Iiefgaif%r cejjf%eﬁ!e}%cgé]togcp’mtn%% e%%f%#%@%%?%éﬁghn. gd in the
houdPng of filleeciddied hegge SR tdie Hianay trermanabnhbexdbpleousi ng

removed toyeRyeal Fhe Weifdals ddaidhl srarside shematdonah, fragnentary
view of a portion of a printed circuit card edge that mates with the card
edge conne@VErSigsd &35 FI5d RLER 2RI APV B ofeEeFSREFon of a
circuit boardniprl Wiehiilhe Lage (o drd Serontyd eteridddl cdn®adtE C 2002

reference Lines added f o @i 0 &he deser] RLIOR gf 4 he i nvention.



3 0 D E C 2002 Detail ed Description of the Preferred Enbodi nents Havi ng
reference nowto the drawings, in FIG 1 there is illustrated a circuit
assenbly generally designated as 10 and including three card edge 5
connectors, each generally designated as 12, constructed in accggﬁﬂgﬁﬁ ztth
the principles of the present inventiog. The circuit assenbly 1 W S
printed circuit board 14, for exanpl e,—a conputer notherboard. The card
edge conneBroe$ DEsaréphoont ed thet Deasingsi t 10 board 14 and renoveabl y
receive printed TRk %§ mnth random

p
access nenory avallggFeeﬁﬁ g§V%gt%ﬁerﬁogrng% wgﬁe card eébe &5hect or
provi des cPrbeirt opaehsssenthatvpolegesgmeynbeandbei gindelr ssiogdalfgoman be

ranster redbetueen,the bteuntabaacd 18 18020d Hhe ghititepards 16 The

pertinent structure o clrcuit car cuit board 14 are
shown i n FEERodgmghrg 9f the éawenteonoﬂlwﬁéﬁaﬁeﬂr a@rréme d¥aydagsin FIG 8,
i ncl udes apnheddenl8 that nmates with the card edge connector 12. A 20 series

of conductive co tact ﬁads 20 is rQV|ded on both anosed sur f.aces of the
card 16 al ong t Ré®mati n§ 88géseBe E&ﬁdﬁ&?Wv@ftPa€é§ fARdFEHNN thin t he
card 16 prbuwadd aememblgrmnndudmngCQmaleﬁgbh&oh@adm@gsf@@ﬁbﬁh&ngontact

pads 20 to gnen ot _shown) that .are nounted.on,the C25 card 16. A
f ragnent oFﬁgﬂg C§F8§|§RHSE?60T4%PEHE 8wﬁn|ﬁ ﬁﬁé?uég ?ﬁ rﬁpﬁ@r surface 22
of 1he boarcdnhackidgsremoyrbay ofirconduckirde tegichues c24culin bleard;l ustrat ed

embodi ment, theF?@”dECEbVQ %?Qbogie%ét BEaE' ?%@ BQr%H%ho@OE%% c3@d her

arrangements, such as conduciive pads surface nount sol dering
connectlon§d98r€°§P§6t96§sP§IEIGO FGU|t traces on and/or in the circuit

ggbrd 14hpr ovi dergower ;Lsgéﬁ.uaﬁlaﬂgeal geatlaatlhgetzltqmnhhevq@eg)dw lt\éﬁ% {/\ﬁgl ons

to ot her conponent not 0 nmount ed on .t circuit qar d. en

Che card cgeouBanet: BpeT5brR" RiGk: BRU0RCERR  thREM P btk 4054 1908 whon o

cirb@it caBd316fi §Itnser eed i13u©t@aElﬁgzacﬁe$munhd treeedaricigedge connect or
the co r Qi i t (o ads 20 and

the conduc??ggE?eB%gﬁg gé ﬂ%éng%é ggé@ingﬁgwggg Qﬁe %%r%qggp

connector 12 5 FhEludedsan éE@ﬁg@ﬂéé M@ayuﬁgmzéawa@@ &fGan3el ectrically

'nSU|atlnglﬂ§ﬁ§Ek§E1§§CB %éf@r@HEQeée?hghaﬁeHBﬁh%EHr%ntBG%EQGE%%h'C such
as liquid cr%sta astic. The housing has a top wall 28, a bottom

0
wal | 30 anBl® ﬁbK%@g §¥Hétwalls 32. An elongated card sl ot 34 in the
20 FIG. 5 is a view similar to FIG. 3 illustrating

signal terminals mounted in a terminal receiving cavity;

FIG. 6 is an isometric view of a reference terminal
and an adjacent pair of signal terminals as they are
mounted in the housing of the card edge connector, but

}25 with the connector housing removed to reveal the
terminals;

FIG. 7 is a side elevational view illustrating a
ﬁair 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



10 top wall 28 receives the mating edge 18 of an inserted card 16. Housing
end posts 36 and | atches 38 nay be provided at the ends of the housing 26.
The bottomwall 30 includes stand of f projections 40 for maintaining a
space between the bottomwall 30 and the top surface 22 15 (FI G é? of the
circuit board 14. Hold downs 42 are generally known in the art aAdthefiloe
used to nechanically attach the housing—26 to the circuit board 14.

Nuner ous t eefieranaeeddaindsngdead tdiees 4 i(FItEe dksand@lict) ahdlks (FIG 5)
are providggﬁg%tgﬁglhousing 26. In the preferred enbodi nent of the

i nvention, ere nay be over fifty cavities 44 and a simlar nunber of
cavities 46. Every cavity 44 is immediately adjacent to a cavity 46, and in
the preferred enbodi nent 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 term nal stop projections 52, spacers
54 in the cavities 44 and termnal retention walls 56 in the 35 cavities
46. The separator walls 48 are connected across cavities 44 by spacer 54
that extends only slightly 3 0DECZ200 9 downward fromthe stop surface
50 of slot 34. On the other hand, separator walls 48 are connected across
cavities 46 by termnal retention walls 5 that extend downward fromthe
stop surface 50 of slot 34 5 substantially to the bottom of the housing 26.
Thé side walls of the slot 34 are defined by the inner edges of comb-1like
upper portions 48a of the separator walls 48. The | ower portions of the
cavities 44 and 46 have opposed internal side walls 58. Each cavity 44 and
46 has an 10 open bottomthrough which termnals may be inserted into the
cavities. Reference termnals 60 are mounted 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 nounted in the cavities 46. The term
"signal termnal” is defined here to nean a termnal that provides a
circuit path for the transm ssion of ac signals, typically high speed
digital signals, between 20 the circuit board 14 and the circuit card 16.
In the preferred enbodi ment, the reference termnals 60 are all identi cal
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 form thi ckness, preferably made by stanping fromnetal sheet stock

wi t hout any ot her 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 stanped and formed. Preferably the ternmnals 60 and 62 are
st anped 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 refeddnBE 2007
termnals 60 is seen in place in one of the cavities 44. The term nal 60

10 3 0 DEC i ~d includes a generally -r+ectangul ar, planar, plate |ike body

64 havi ng pewet Dby Bxéendb ﬂgohebﬁn{:h@npaéﬂérﬁédah‘:mbeﬂlﬂmeﬁds The arms 66
have barbs 68 t at, enga e.walls 58 andﬁé Si removal of

gf t he |ntern€ gh

the terninal Y18 ECTRECEERAY T80 1S FHalEBIFnt 61t RéCea |ty 44

t hr ough trmhémmtxmnﬂﬁdhseﬁatééra1natcumseassembhgygbaekamiyed by engagenent
of the ar st .t ] 2 y a nt of a central
apan por {1 e R reS body T8 But Nt ens s aner 4o he 1 of er ence

t er A nal Ermm@mmsaoea@hoggnehellm ﬁemgnht@ﬁ elelgaviropsagughddext ends
to both siges,of fcﬁ‘@né%o\% gt tﬁ\epﬁk%nei p3Racsd aparprheapd contacts 72

ext end downward ?ron1t % ese contacts_are received in the plated
t hr ough coHHU@@F%%nreEh%n§12ﬂubF gpeenlyi tuinchBard 24PrénEBANect the

term nal €®itouibepetrguit, b@afdexzﬂaglé9nauebmpsatéegm@aﬁe%oaeanect ed to
the reference termnals 60 are _at a_reference_vol tagegg%aground or power

suppl y poteHtiatrd|$99S FRPBPELRTSt hat 2EFRe™RYRRED: P & F81Fef erence
volittage bebadrd ows 28nd npedameebl¥heeusevef printegacedchoar dacdst aéts for
t he 5'”9'€§£fﬁé§ feteﬁghg?% ﬁQdﬁi&H'&Eth”rBB&éE'QLCESQU§QQBEXC'rCU't

paths and Tow 1'n osed spring arns 74 extend upward
fromthe bwHikIblEaeh §b¢|ﬁgtbﬁﬁb¢arﬁnéﬂude§ a ﬁﬁé@l@ﬂ@ebéaﬁﬂﬁzsoﬁhth a

verti cal Mé\l'i)cﬁ‘egfscﬁﬂguﬁﬂ pa‘éﬁédha §h999§099§:t'§90u§d ihe andiehithe
spring arm 74 includes a a%ge gnent 80 definin ad-in urface 82 and

a contact FERYHS sAanVRENtE ﬁﬁ??ﬁ@ B85¥eE8 BhetgérEPFEuPPaE rd416 is

ingegted iad the siptudé, caﬁdﬁppesed pai r of 30 conductive pads 20 enter
into each of t cavit es 44

n e 18 e ges_t.he_o sed | ead
in surfaces 82 and Yhe %B?Pﬁgsﬁfﬂgggﬁe gg EHSnFF§CHgE gcfdogssgggrate Waen
the card lthéscintuytiheerted4 ahe sbawacinrB§EEns884ndngageThhe pads 20 to
conpl ete CidLhife 35 PapRschr QMELAEHEAL M Bake8R 1A Fhe. 0BPOsAd1RALE Of pads

an edge 18 that mates with the card edge connector 12. A

20 series of conductive contact pads 20 is provided on both
opposed surfaces of the card 16 along the mating edge 18.
Conductive traces on and/or within the card 16 provide
power, ground and signal paths leading from the contact
pads 20 to components (not shown) that are mounted on the

25 card 16.

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. In 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



3 00 E C 2002 11 20. As such, redundant paths are provi ded between the
circuit board 14 and the circuit card 16. Referring nowto FIG 5, a spaced
apart pair of the signal termnals 62 are nounted in each of the cavities 5
46. The use of pairs of discrete signal termnals 62 rather thag aDE[%i giEe
term nal such as reference termnal 60,permts a high circuit d FQSI yM ach
signal termnal 62 includes a generalt+y—rectangul ar, planar, plate |ike
body 86 haineg tpeacdhy exdgendiongereiantli2gn tdiemeodheaitck0 2ot h ends. The

arnms 88 ha r t retain.the termnals 62 in t Vi 46) At the
out er endsis%fap,tﬁﬁggb%grrgg% 6,pattt%‘§ Ereﬁg"egél %‘5 ggf‘g"s?c&opg%aég) t'he i nternal

si de wal | stBe. candukgiveneregénds @R.the bodies 86, the arnms 88 and barbs 90
engage oPpositeasl desn0lidl Rcke HELSH Lon iRl aal SERIEMdMRinddieRr lon s
limted by.engaggmsnt of the arm 66 against the projeéection 52. A board
contact 921BgilEAES aswekargatesmhones ibady 6aBase efclrrofelaed nierdilyal s 62 in

the cavityid6ullfiesg eQflkathl BAH Qo ACRIIAEd Mildghe thhniplead thieough
conducti ve %ggre llons .24 of the circuit. board 14 t(?L connect the term nal s

62 to the & BS&rE  1FUCThESc oS F&YssGiloROamery eF to the
si gnal terrheah&us2nar kagsed tb® GaMUZisGatze bat tmghalld uchms hi gh

frequency digital, si.gnal s-hetween the circuit board 1 nd the circuit card
@5 16. Thg)p%ggreg %&%’%aé”ta%liﬁ are %Aﬁnaﬁé‘ﬁélrggglefbocfafrgietﬁ %o?ﬁ‘lt he' (r%:e erence
terhPnal bbapdwednt 36t ser2iviesa ticaggeried paoeeld. oA spr ilmgpeatmdd4 ext ends

upward fropm,egch gof h'a%s%git i §g8ggs§%§%s%dnqag{a§e%ﬁ IgNeludes a flexible

beam 30 with a vertical po an 1 nwar sl oped portion 98. The

end of theP¥pViAgark SBe FECSIOS &heel@risd nsurace THE0 bt oA ¢BHtlact

rebi on 10230Thactwaesdertindabrs gaalcceitiniald Gdramtiadedrigt-o opposite

sides of the_cavity 46 in.reyersed posi.tions relative to o anqt.her. 35

The two t ePRPASI §S6YCaFe thE gﬁﬁ%?lmt g’aéildéso GG fr&es|teP ause of

t helBever séFaGi.eat abifonhet kdricwd t beawrdo 1d .c QA Bdwoppdechrspri ng arns 94

sl ope towaég gggﬁ?ogcpg(magnogpl%sia&% %in[(aeg\as; bteh%hs%ldOttoM' When the mating
tﬁ urt card 1 e n

edge 18 of e cir I's Tnser o the slot 34, an cgl)_posed
pai r of comggbenieaslyaastagheher hogsd ngadl® ¢ tthe cdviauids be@rdrhe mati ng

14.
Numerous terminal receiving cavities 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



edge 18 engages the opposed |lead-in surfaces 100 and the spring arns 94
resiliently deflect or separate. When the card 16 is fully inserted, the
contact regions 102 engage the pads 20 to conplete circuit paths fromthe
termnals 10 62 to the opposed pair of pads 20. The use of two é%tinct
termnals 62 in each cavity 46 permnitsgindependent signal conn V6hdlliz o be
made to the opposed contact pads 20 at—opposite sides of the circuit card
16. . Becaimenesedyfzpgnahet etapnahrfaviet $046fi s1o6 Banedi ahekeadj acent to
one of they¢ r t Lthes, 44 h o] f the present

i nvention |nc%ﬁd%gﬁﬁun%%géggkggﬁyﬁgngg?sar%né?%ﬁﬁegggs%c}g gd as 104, each
i ncl udi ng €dvsel§sspacky éﬁémﬂﬁﬁérraéﬁﬁglpéfEﬁéﬁ§e5aﬁha§|gﬁé?nﬁernlnals 60

and 62. ChﬁoﬁﬁwéPésﬁrgﬁ FBBYst8pNkNaka88t 50184 k3oghqun in FIGS. 6 and 7
mnth t he housi ng tted to reveal nmore of the structure of the termna

set.>In th%uB?%?%F%%gl¥n56dFH§nPOBFOWh@f|ﬁ@@nPPHﬁlngaeﬁ seP20#1FRc] udes a

single refﬁmengeofetnbn§10503andr@nd@p@ﬁaadbpatheoﬁn&egnéagb@rﬁfnals 62 Q25
f. the invention can ot her _a i ncl udi ng

Do Do or LS pit oo PE B RoRE N PR Y bR bapRrakel TRaanass! ona

ternm nal iTBheatbwsetporhivhe pFfefberedvénted rentndt 6 hefrer eppestdr m nal
cavities 4d,aligrpalbeqwi Lhgbhessi gnégcheegbg@g 39 Gaul Lkend65but there

coul d be ot her configurations such cent signal termnal cavities
44ZHbtmeen09®@hbﬁﬁF@mthreﬂahewbéCPeﬁﬁrmanaé§vmﬁVe§e A§S§ééﬁd|ﬁnFPGS 6 and
7, in each-herpsypatiset 104 the reference termnal 60 is parallel to and

close to the 35 ggir of signal irnlnals 62. The refer%nce term nal 60
substantial |y eREFPEPYCBVEFITEERLF ERaBbRsMPHELEAGARI thC152%1§1BSE C 2002
termnal s 6@ Theer eéemengefeeentcaakebmndyabs eatdéehmedvaékeeSOthe si gnal

term nal ies_8 Th eferenge termn y nIar ond t he
extent of %ES|9€%Fm%§?%1%§ gb%ﬁle%dgﬁ %rOPHg SFoglgﬁgn%§PnFﬁelggﬁtral
spakb 5 porlhéowedn thd byrdonhwaedkd éﬂtendlhgetherbudy 64rdt 16he bases of

the board §9§ﬁ§§t§e281ﬁ§1§98§ hPeFhGuinfedThE Eh@”éhv&%&@b”@% | npeE

retention aris 88 are_overlaid_by the retention arns 66 and by the_span
portion 70°€Re"8igRal terminal"chAt defipeantey2 5PeMEFBr Pat8TByEhe 10

reference tﬁéﬂ1ﬁﬁbvﬂﬁéﬁa§tcb@aﬁ§t9ﬂaeh0@bk tae thenstmkkieanb@chcr egi ons
102. This const%u % h? ﬁes cougling.ot tEe signil tﬁrginals 62 to the
ref erence TeFHTnal Bpéﬁa hP2e8PEPEs St Ak 2be PRIER LS gREF " F5Fhs.

The @ el at | vled ycimssivebsardcldr endf thhecieteiencerd5iter m nal 60 reduces

i nductive '”pedeCEheT%Fef?&?égegmﬁﬁgﬁﬁgkﬁ 80paf F@Eréﬁ% r%@%glkgpg‘”a'

contact arnms 74 provid e surface aréa over e en
signal ter®? narecaht atfenEisa 4tOB@€§u§éOFh@§ea§égﬁﬁﬁt§laﬂéllarger t han

required f@ér&bﬁa?@ @Qnaeata@mahdaﬁehaauceb and gheehercal Thanctions of the
contact arns irﬁ %/?are defi ned gia?ove Sl Ze e oversi ze segnents 80
(0]

provi de sé@%?%}n? afBdf BACEF B he¥ FﬁéFeQQéléﬁuB i R§ERS Phe signal
teyzanaJs w21 fiwtrhoubhiskgass| captEgradlliyngadasbyt ethmpdchgofiabmpartsalof the

sheet stock without any other forming or bending
operations. This provides a more efficient manufacturing
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 term nal and possibly inpeding mechani cal operation. They provide a
sturdy and rugged card | ead-in area. The use of nunerous such reference
termnals 60 all having oversize segnents in a symmetrical array at both
sides of the circuit card 16 provides increased electrostatic 30 Zf@#dLﬁg
of circuits on both sides of the circuiy card 16. Another advantag Ct“
oversi ze segnents 80 is that the size of the segnents 80 can be changed to

adj ust t er finedhudesp edarar i ltINo We dudeyflerdt N Mirddy t he aperatkomad, of the
term nal . e.seqgnments coul.d be reduced in | ength by havin hem ext end
only to th-(gabrl’léjkvgrﬁ1 iu§§§r§§§ﬁ SRR G 17 r%%rk(igf‘sl%éaéagﬁgé)q FIG 6.
The resul tiamgl_St.er Mhealamweuled fraane dmribspeifartdmtdie‘ﬁ@gmttrfer amtaetrex I ngal as
|| ustrat edWiel a0y seaimeniss 40 Hhanon i Mefe seaions Ho g der m nal
may need to_be correspondi ng resuecf, this eature permts the term nal

to bé tail 6R&d terMinedd &% ispdeadad ilmferdrite Fastjdiv dferifr aathdite

interferi ngodtioh &R 1mMBEhanitanifdictirye afi dhende il nalni Ay Gap best be
seen in FIG 7, the reference term nal contact regions 102 are "at a higher

el evati on EO9PRETS e & §iE FESiSfalr oMt i G P4 onMe? tHe mati ng
edge 18 of byhenejageuientcarfd al G drik ddlsefdeed dora drheyslat t3d Hddyf igsst
contacts tgeari%fs rence Stercn‘irngl f chjge';act arns 74 and r ac6tos eﬁgcai nst the
| ead-i n sufPREES eI SPESTY et y IFEHE TS e pir e A h & Gar S 15
Thetaf t er actroe smittiend udar ovisdde ol thenteotis it et sirghadxttesrdd al | ead-i n

surfaces lggt@ln%igl%fsl e S Y SeRarates the signal termnal contact arns 94.
Peak insertion forces are reduced by separating these two contact

engagenent acti #n®aixp ofhEreged sRyetc Anfed SoNERGTS t17e vteéht i nventi on

provi des aBoadiwaridageems tHe RS 6.1 Cuide RAtmthRindeen-d ke dirfdd t board
14 and the.term nals 60 %nd 62. FIG. 9 illustrates a fg%g%ntary portion of

the circui tb&EFd PLA LSRG UShe SRSt S IRaHE P hrdu % conductive
Q51Begi onsiz4éutilr boglrdmlidc hcextommddroahd ceniraci=s 6 awd t32 A reference
l'ine 108 i | fLie | ongi t udi nal nterli.ne of, the array oi nci di ng

W th the | SRSFECS: BSLun: arld HETBRGHY Srs Prtd Cratiehes Gt " he

i nserted ctheurefexences teaminggder tédnarfeeatturce usfferemas molitas®0 qfat h array

i s that_al%rﬁhﬁdcio&CZ%Rv%xars%pﬂWtie%liaaﬁomltt hiss iR RAdNe 8. The
conductive regions 24 and thée board contacts 72 and 92 inserted therein are
| ocat ed i nTPEUFORRRES 1gRE BROS IF8 1ed esd e Mtodriagse PEOSTE tA&Y i nner 1 nes

1102and 35ihpadandet.wo Tot @izel iofes wbl4prréd Boarthedntaetd imas thkd and 112
are ClOsers&%g&ger%%g%%ggen%e%ggngﬂa%Oa&%QUT%s 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
separate. 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



3 0 DEC 2002 15 outer lines 114 and 116. In the preferred enbodi nent, the
lines 110, 112, 114 and 116 are equally spaced, but if desired the |lines
110 and 112 coul d be spaced farther apart while naintaining symretry around
the centerline 5 108. The inner lines 110 and 112 of conductive §@qifng;24
receive only the contacts of a single.type of termnal and the outer |ines
114 and 116 receive only the contacts™af-the other type of termnal. In the

illustrategh 10 Eér@ﬂ@ﬁnﬁﬁéduhbﬁntnFéthblQ@é piBvandalbdtakehhenegh hol es 24
the refer term board contacts 72 and the outer |ines

receive o %y snfg 3
114 and 116-T8eeF VROBRFYLEi GRAI CR8r RGP boSPEYcoRtact s 92. _ Every
ref erence tern1mefebnang nowtaotFTQ i 5,18 bBpapedenpaly phhgned wheh and

d dj mih ter) 108 t f;
Cormnal comaet TEERRAEL e BTLrEE FPNBtE s  nfer bobta PRoCEUIEAeEs 72 and
|IIustrate%Gth|§heeuae|oﬁspaprSEbérﬁiscgﬁab segnmabatermanades 62 al so is
transversely, ﬁé£99ﬁ9n2% &&ﬁ@lénPe§H§ﬁ§9 cﬁqHQ'rgggEéﬂEé LEomihhg

centerline 108 as anot nal term nal contact her transverse
line 120 |®ﬁe@%@@%§8taohéahtaé¥§u92 afEsityust EarBs siAndlr épatisashi p. The

circuit path ﬂﬁé@ﬂdé§55|ééﬂ@rélpﬁ1kbétah§§§ak Brahavenbianrecanxkacilitate
routi ng o éjémlléve traces 0(3%‘¥ e cirguit oard 14 in corrgarlson with

f cQ
conventloﬂﬁ? RYTEE UBYRE SFFEPSINPnTEHEPLAGH, 2FRE SYnfttri cal
array i s actiarendieri sthe atma serhanal bpabtevn that facelint ahes connector

manuf act ur asser I pr ef erred, enbadi men f e venti on,
t he board @ %QS éﬁ Qg gaeaggggg d%g taéﬁ tﬁﬁaggggg égﬁaekgdt % t he
pl at ed thrhm@#ﬁﬁoﬁés Bheotrmhes i audi bapbar 8014nga@gkerhey paseghaloar d

contact s Sfde 35451 36 SRrTPHO! 1hAeL ERYSDErUSAd: LBRlLe belakakng the
advant ages of the present_invention. In addition, for sone D F C 2002

16 appl|caﬁ?%ﬂssgl?nﬁHPaEESp%@s?%ﬂég?OOEPPPFES §hPESoRE EB&rd contact f or
ther s ef er engeeh€idhn@b$1686. 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. Each 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



Whi |l e the present invention has been described with reference to the
details of the enbodi nent of the 5 invention shown in the draw ng, these
details are not intended to limt the scope of the invention as clainmed in
the appended cl ai ns. 3 0DEC?2002 mCLAIMS 1. A card edge cqp@ﬁfgngfor
receiving a mating edge of a circuit card having a plurality of

pads, said card edge connector conprising: 5 an elongated insulating

housi ng haMbﬁ@séd”&b&ﬂﬁgfaQ&sa@d &N opleongaied oalkd asl@hel a%ai d mating face

for receiving sa plur lity of pairs of closely spaced

t er mi nal r88§?§?h8 éééﬁﬁl 2 %ﬁ 59 335|ng, said cavities 10 intersecting
with and expendWhgntthasmamsabyeﬁgesaedoflmhe aiecedyi tpraf 16nd sof sai d
pairs contghgﬁgge?h§hggakh%e% P@ for %%% tln%aqu%ffre%%%n%g dlgltal

signal s an er Ccavity O sald She sald airs contalnlng €15 a
ref epence pedﬁlﬁéleﬂ@ernEM£@geacgr@ﬁndh@rcg@méﬂe@oﬁﬁectﬁbﬁ mediigasi gnal

terninal ipabudigdehoab@Bak rkergboakabadud  skaiied idassaiod hosiag adj acent

said bottomwall and™a~signal _term.nnal spring armincluding a signal
termnal fFBXiBPeaBBEMPexTERALAGRIAINCASALE KoY &RDaEaSEgnalVesr fhtal

contact reghea dESQQSEQlEQ sakdrskat ; thal doneherenegibasniingl endglgedi ng a
ref erence Fﬁrnlng 25 % retai d in said hous%gg adjacig said b ttonlmall
and overl yFng Bafd 8l P8P ﬁ&lcﬂ5ﬁyltaﬁ&t gree & nE@rFEFﬁlﬁal spring
armoncl udeagta théebppbeeﬁepaumabffpaﬁebbe beaﬁeembendﬁngwtron1sald body

and a refepenee EErEEQﬁE gt%Etlhe%ugﬂ @%%R%%O s, 3lid Sl ot; and each

sai d reference termna her inc rsi ze enl arged segnent
ad{acent thédénéndﬁn§aﬁd9ﬁéﬂeF@ﬁ@éctépﬁﬁnép Peexiaglee tar mhes sipposeler ence

tetm nal cephagter paiaN2BeR0oPibeReRd 9B e3AbLE eRaaedIRIMRAG: 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. 1In the preferred embodiment of the
invention, each set 104 includes a single reference
terminal 60 and an opposed pair of signal terminals 62
y25 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. In 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.
Ags seen 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



3 0 DE C2D02 1s 2. The card edge connector of claim1l wherein said
reference termnal flexible beamoverlies said signal termnal flexible
beam 3. The card edge connector of claim2 wherein the 5 ends of said
reference and signal termnal flexible beans include sloped |ead-in
surfaces for reacting against said matjng edge when receiving ShIHC 242 d
edge into said slot. 4. The card edge-€ennector of claim2 wherein said
term nal reesmineg scad.ti aheextediad drirdhatdrmippas asbdip ad rectiossy f rom sai d

slot, said vj ty of_ .eac i.r .co i ni.n air.,of said signal

termnals. ogé%}fl%écgh esd'ggg“aco%ﬁeer&l&aqo%occila(biqsmaaf\Aheleé? % e?naerbcg? r of

si gnal t er fieraligialn el ioheerdariged dreyamdbrithe axtant molintlesl $ignaber se

orientati oRS. L . r : i.m 4 i | east one
Rermb8 b &ardh ?@g%ﬁ%ﬂlﬁ St &l cé{i’fﬁ% Ns3in

cavity of each palr contalns [ erence termna ans said

sl ot Sand eRE&HdST 7 b dppssemwndct ivHerdioE sdiel kadf .64 athedeard

edge connegla@fesOfo fCIttieNbe @it i d R Qd ef&nenge gt mnal hedy overlies
both said si.gnal, term.nal. bodies in said one slot and said ];aijfc(ﬁrence

ternminal h& SR L JFESEN && TR IR 2508 1 F DA Berlying
one of sai d¢he graleritaran radmd |exidiide Beae dpanigbpaidn of0 Si gried terni nal s

in said on%.gsn%tl. tﬁe@:m%‘na-&he O%q:radcteci%e Sonnect.or ooferlaaliéng v@g ein each of
said pair of I'gnal ‘term nal’s i sald ohe cawety as dh extending circuit
boaitd cont aetf exedhosaite nmeifreyle mee teartnibedms P4 axbeptheforatie ysthakl a pair

of spaced. apgjilactl LM fork0adh COMAL Sopath @ dy GAMIR 49, 9. A pair of
termnals for mounting i n closely spac_ecilface-to- ace relationship with a
plurality SPSHNGRCE &Mf mallgnsd rermhinalfold g dthe x§FeufRCard edge

cohnect or  f@irnIRIHIL ighY oM GnithiGiiIAul to RO Kh1I6 Bt wediaidigal esaimal s
CoerrISIng;The_relatively massive structure of the reference
15 terminal 60 reduces inductive 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 lines designated



a signal "term nal having a planar body, a terminal retention tab extending
fromsaid body, a board contact extending fromsaid body and a flexible
contact beam extending fromthe body; and 10 a reference term nal aligned
with said signal termnal, said reference term nal having a pl anaid (lf(@dmgz
overlying said body of the signal termgal, a termnal retention tab
extending fromsaid body and overlying said termnal retention tab of said
si gnal ter@FnaPs &nbgéﬁé $5 cohCacesitdnd h§ oM ls ¥t lFodpveadd a

flexi bl e conpaehnkeadi®feeReitng rbio@ sairthikady aand 19v@theite@ saicth f | exible
contact beam of said signal termnal; said reference termni,nal contact beam
havi ng an 9€9§Fz§e8WF5$6e§oseg ggt°Fh§rd§ SROB§d CLs &% 20 enl ar ged
segnent havengiaalunbgcecadead degebrirdeaponkd nsunrieadedr, eahdfs t he di st al

end pof said _contac m_of_.sai.d_si.gnal .term nal., 10.. The pair, of term nals
of c?ai m Qgﬁﬁg erlgnbs?%lg]gtﬁo&yeofteggﬁlg‘aﬁe er %ﬁcgatl%rorﬁet?alorhg‘gméeds%rof ace area
| arger | 28pehadichdmpetiaggied rieonhy refnesdisd wiitduoalt tevmirdglringl withe pair of

term nal s ?Bechékﬁb%ic%& gk seentact 1ar ea dgfisaed on the contact beam of

Si
said signal termnal and a reference contact area defined on said enlarged
segnent of sai dAfeféPeREStt Oeniskan. 1B0FIS. The th& Fedne®C® nal s of claim

11 wher ei nggamdnkef ebeRee tCrbachsanea ayedhta ahhibglerelededibitat han is
salg03|gnal contact area_with respect to said circuit board. 3 0DCC

2002020 13°P¥He tp&i FLEP e FRTAARE o8 ECh T2I10R5d 8- ex"BIEd 58%m of sai d
si gnal termanahgardgeainld eifl ahgedivegienicaetl & dsr éheeeneel tierts nal havi ng

sl oped |?agh£nS§BET§%esiEQ%iEg% %5%%%%%89%%%’r%f%iEnéeC%%gﬂﬁﬁﬁﬁ.ConneCtpr
for receiving a printéd circuit card having a mating edge wtha plurality
of ! conduct Featecnt asmspads andairéacasd agdgestothec tlerdedmsiugifiagesan

el ongat ed Bousbnge@fi1iiBothat RG18ReHAlsRAVRG 210 Jid RY face; an

el ongated slot in said mating face sized to receive the mating edge of the
cirtit cargereaitirur &bet Pabingorgrtudons P SPRCEFtapATE SFadt
receiving gaymihas leagaie kowFhaees noer seet deglwctl ard skpagsitendi ng

transverse{; to.saicl_i Icr)t »a.-pl ur Iai %_y %f f!gﬁ_t., en r%Inls;ér%li%r}lar termnal s
nount ed pa é?l@FgPS oﬁg TiGPe P% §&4i §*08vitiresFe?
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

{



said term nal s being ar}ayed in pairs of termnals nmounted in adjacent
pairs of said termnal receiving 20 cavities, each said termnal pair
including a signal termnal for making an electrical signal COQ?$%¥22@QtO
one of the contact pads and a reference termnal for making a refer
connection to a different one of saidqgontact pads; 25 said term nals of
each pair including termnal bodies nounted in said cavities adjacent said
bott om wal PUERY $pPRAglafmBner 8fécti A theoP¥sifersrst embadd meFting ar ms

i ncl udi ng gpwandhysextendinng,fhexi Bhe anegs agedegRBliagt shadieens Hgf i ned on
sai d arns;_%ng 30 tge iprhn% arm_portions _of Sild reference termnal of
each pair thcPGELRGarREntaR§8d14Rd2BFerdRz6904G BEr EPERSFafartée o and
capaci ti vehpagouphedet masatdiadnyaeimmegron agbuhlde tber cesperding sai d

signal termpal. .A}l.AF.AA.AAYB A AAA.AS Ally.AAHA AL A . AE

. A AT WKt )

?\ () STr} ~JL} xr nfbEXioapralé¢atkcajléabhdal.da] od] cahdaktajeajreglhicalsc@kc(al cal ¢
a] ca] ca] cal.gA ] al¢ha ralcal.ch ] -
!!!!!!"##a%éf%ig?r§§¥g-%%sxgkﬁgé%ﬁfcg?cg]gg%gg%cg?gg gg t?éf%&f&a]ca]ca]c“a
] ca] ca] calpid] gFCQPEQFC&PﬁaFCéPéaP@Q]éﬁé]éﬁFéayéaP@ Yc Ea8Fc apetactEsCBR3_88
7?2?27\ EYGHEKEhBINGER b VEaupkha\l Wehcaheal galeel-aakeal ca] ca] ca] ??]AC
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as another signal terminal contact 92. Another

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. 1In addition, for some
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intended to limit the scope of the invention as claimed
in the appended claims.
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slot;
) one cavity of one of said pairs containing a signal
terminal for conducting high frequency digital signals
and the other cavity of said one of said pairs containing
15 a reference terminal for making a ground or power
connection;
sald signal terminal including a signal terminal
body retained in said housing adjacent said bottom wall
and a signal terminal spring arm including a signal
20 terminal flexible beam extending from said body and a
signal terminal contact region disposed in said slot;
saild reference terminal including a reference
terminal body retained in said housing adjacent said
bottom wall and overlying said signal terminal body, and
25 a reference terminal spring arm including a reference
terminal flexible beam extending from said body and a
reference terminal contact region disposed in said slot;
and
each said reference terminal further including an
30 oversize enlarged segment adjacent the end of said
reference terminal flexible arm, said reference terminal

contact region being disposed on said enlarged segment.
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include sloped lead-in surfaces for reacting against said

mating edge when receiving said card edge into said slot.

4. The card edge connector of claim 2 wherein said
terminal receiving cavities extend in both opposed
10 directions from said slot, said one cavity of each pair

containing a pair of said signal terminals.

5. The card edge connector of claim 4 wherein said
pair of signal terminals in said one cavity are identical

and mounted in reverse orientations.

15 6. The card edge connector of claim 4 wherein at
least one cavity of each pair contains a single reference
terminal that spans said slot and extends in both opposed

directions from said slot.

7. The card edge connector of claim 6 wherein said
20 reference terminal body overlies both said signal
terminal bodies in said one slot and said reference
terminal has two of said reference terminal flexible
beams each overlying one of said signal terminal flexible

beams of said pair of signal terminals in said one slot.

25 8. The card edge connector of claim 7 wherein each
of said pair of signal terminals in said one cavity has
an extending circuit board contact and said reference
terminal in said other cavity has a pair of spaced apart

circuit board contacts.
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similar terminal pairs in a housing of a circuit card

edge connector for mounting onto a circuit board, said

5 pair of terminals comprising:

a signal terminal having a planar body, a terminal
retention tab extending from said body, a board contact
extending from said body and a flexible contact beam
extending from the body; and

10 a reference terminal aligned with said signal
terminal, said reference terminal having a planar body
overlying said body of the signal terminal, a terminal

) retention tab extending from said body and overlying said
terminal retention tab of said signal terminal, a board

15 contact extending from said body, and a flexible contact
beam extending from said body and overlying said flexible
contact beam of said signal terminal;

said reference terminal contact beam having an
oversize enlarged segment at its distal end, said

20 enlarged segment having a surface area larger than the
surface area of the distal end of said contact beam of

said signal terminal.

10. The pair of terminals of claim 9 wherein said
body of said reference terminal has a surface area larger
25 than that of said body of said signal terminal.

11. The pair of terminals of claim 9, a signal
contact area defined on the contact beam of said signal
terminal and a reference contact area defined on said

enlarged segment of said reference terminal.

30 12. The pair of terminals of claim 11 wherein said
reference contact area is at a higher elevation than is
saild signal contact area with respect to said circuit

board.
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circuit card having a mating edge with a plurality of

conductive contact pads, said card edge connector

comprising:

an elongated housing of insulating material having a

10 mating face;

an elongated slot in said mating face sized to

) receive the mating edge of the circuit card;

. a plurality of longitudinally spaced apart contact

receiving cavities in said housing intersecting with and

15 extending transversely to said slot;

a plurality of flat, generally planar terminals

mounted parallel to one another in said cavities;

said terminals being arrayed in pairs of terminals

mounted in adjacent pairs of said terminal receiving

20 cavities, each said terminal pair including a signal

terminal for making an electrical signal connection to

one of the contact pads and a reference terminal for

making a reference connection to a different one of said

contact pads;

25 said terminals of each pair including terminal

bodies mounted in said cavities adjacent said bottom wall

and spring arms projecting into said slot, said spring

arms including upwardly extending flexible arms and

contact regions defined on said arms; and

30 the spring arm portions of said reference terminal

of each pair including an enlarged and oversize pad

portion parallel to and capacitively coupled to said

contact region of the corresponding said signal terminal.



