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"HAVI NG TERM NALS W TH | MPROVED SOLDER TAI LS Background of the Invention 5

The present invention relates to electrical connectors for i
printed circuit boards, and nore particularly to an inproved mﬁmm\mﬂ‘mmmw
having termnals with inproved solder tails. Devices such as nmput ers
using printed circuit 10 boards are exﬁ?biting i ncreasi ng irK '@%ﬂensities
and are operating at increasing frequencies. For exanple, HE @% s of

hi gh frequency digital signals travelin%1betmeen a conput er notherboard and
densely popul ated nmenory nodul e pri } QN cards on an associ ated 15

circuit board are becom ngdiprgiteror Hesad rends eatye 1y obl ens for
el ectrical connectors such as @_@?@@ amEctoys.d hat are used to

renovably nmount a circuit card on a circuit board. Wth increasing circuit
density, the electrical connectors and 20 the electrical term nals they

i ncl ude are Bamkfeouaddo€| oker Thogethen. The term nal s nust neverthel ess be
sufficiently flexible and strong to provide reliable. contact with a
circuit card inserted into the connector: In addition, it is desirable to
keep shal| the inpedanébe2prepenhelnivestiipnpaehstpsoticdedelyrikelel ectri cal

termnal s of .thgeedgescand f0RLEHET coMBanwhkle - 1h-RdUet RREE qRUSEHRBe kept to
a mnimum capacitance nust _be caréfully controlled, and crosstal k between

different siYRAPSPAUELCHERLYI Pz88. 199 P¥EaROTREF L ArobRY A Ehi ch may ari se
W th increasedrainalist wileAsiinprosetihecuddesicadllse bri dgi ng of sol der from
one termnal tail and ornesgpndiﬁg thro%gh hol e to_anaot her. Surface

t ensi on shapes nolten Sol der=i At ggﬁeFS VtEFFcﬁfépgfPFﬁgfgdaféﬁn&lﬁhere
t he t&@m nal boardg4anaPRe2b@Biting increasing circuit densities and .

are operating 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 board 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 connectors and

20 the electrical terminals they include are smaller and
closer_together. 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 impedance

25 of the circuit paths provided by the electrical terminals
of the edge card connector. Meanwhile, inductaqce must
be kept to a minimum, capacitance must be carefully
controlled, and crosstalk between different signals must
be minimized.

30 Yet another problem which may arise with
increased circuit density is the undesirable bridging of
solder from one terminal tail and corresponding through
hole to another. Surface tension shapes molten solder

into generally circular fillets around where the terminal
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2 tail protrudes froma through hole in a circuit board. Wiere through

hol es and corresponding tails are disposed particularly close together, the
sol der fillets formed about those through holes may overl ap H@Erﬁgy
providing 5 an undesirable short circuit between the term n!ﬂﬁ i2003
Therefore, it is also desirable to preyent solder bridging to avoid
unwanted short circuits and the appearance of inferior quality in the
connect or - MuyHteg Kt Sikid s bEAEA - o 10ndhegy atd ous; @angd copthicthhgr-goal s

di scussed abhqgve have | ed to many approaches for connector and term nal.

desi gn wi t h WRESA iR bes s‘i‘fé‘ge%%r.r%@?n%ldf%n?ajsl,%6%3;’698‘—;7%53"6$eﬁxarrp| e,
di Isgl oses arp#ﬁt.‘duliazzaly ?@I@@@ttf):ﬁgé'l@h/éfl,g @h@rml BUBL Wi ébs ﬁf@fﬂa@@l }tyhof
solder 15 tails. A.row of signal, contacts is cated on .each _side of the
ground bus. VET fHtERT  AeHB0L e i LT ik e DS G Y S
conned& or wiarh wpls atdlyl @verdappeirdertnmibestiwedaviling retminakl yashorter and
relatively | t . hy h kL por t ant

advant ages suc a?s&?gle’dagE n%_gt%ie%prga g%%%@?né%%?ﬁ%%r%%a%t has

el ectrical HEING itsQ i ¥eothatnwart ¢bt sl neleehio? am@hehe speed digital
signal's. U Spilanicd d92i220, hechaseaep dhalnd cadionlce5y SRGket sgherel n
crosstalk is reduced by increasing the space between connectors. This

appr oach defSHDLYhePYEt- of increased circuit density. U S. patent
5,259,068 discl oses an etlestvaeibus o Cdrif it Ny foane desdhssds with
significantl 0 larger. surface areas than the.signal termnals. The ground
and si gnal t%?o%%ﬁ%\%l%%$n%? e‘?a%dag%]éo%%é%%vf%ﬁ TP Cof gr ound
term nal s rédoesnak odst k. withe oy tdegrerd sohavechess. solder tails
and groundi ng,d&at 4 0 £ £AEP, 'f@Pd%Ei igﬁfca genefaldyosabi L e 0p0={ et onal 35~

stubs are sized to provide a spec |y desi red ] npedance. 3. 14 APR
2003 U. S. pAITHEHEIS5IFoIY| 3 FHIEA FHedife-k et or LY hof efpd daF s

arranged in wdt i ernatdiRGo Bl § Bynal obshtder £i 1 €Ul dcL0Ed bRSEL&EH 081G 0L .
Crcuit densi%y is dim n(%e?;ed because of the alternating array. 5 U S.

patent 5,308 %30 i FTGEE AR el ectrical connector wherein a desired

i npedance i s obtai ned byS sepatcenings t 262n ek s heanwigi bec hdi sobopestaons

P ed 1 : , p iy
sl o nat g e R e RS R o B D e T e
feet to redddingpahkrlielvel s sherter :mEgoebaridvte| bergen eonmaetor in

whi cly enl ar geiden@ratind el 18 NGdiSn 8¢ o A A€ elthp d Pt D8t I 83Pin 488! stierm nal s
to reduce crosstalf . -AIthogIth this - !arrangenent has adv$t ages, three

different t @it ERRPERE TR TR LR t FerSper BEF o®8f assenbl i ng
term nal s i rtleedthel caonneted vd c theriBs e ¢ St lcatpdex . ndt Soppathenéd 5£6H4, 878

oo Ooes P Ak L g & gehged it h poron wbe i n paral e
U.S. patent 5,192,220 discloses a dual readout
25 socket wherein crosstalk is reduced by increasing the
space between connectors. This approach defeats the goal
of increased circuit density.
U.S8. patent 5,259,768 discloses an electrical
connector having ground terminals with significantly
30 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
feet to reduce impedance generally, while non-functional
35 stubs are sized to provide a specifically desired

impedance.



20 sides of the tip of the solder tail for facilitating insertion thereof
“into a through hole. U S. patent 5,409,399 discloses solder tails having
curved sections for providing transverse offset relative to the centerlines
of the solder tails. 25 - Despite these and nany other attenpts, there
remai ns a | ong-standing need for a chg_edge connect or that] £APR bgej nade at
reasonabl e cost, is robust and relia ; has high circuit density, perforns
wel | in high speed digital .cj its, ol Lty r ed 30 problens
such as sol der bridgi %§1 E%Q%EAP% %’%%%€%ﬁ&;€% h%nI%\i/ ntion An obj ect
of the pres@afnrianan ivwith ssexninols derrandegpriovean cohberialr indx #eraybj ect s

are to provigdeRy GeNect o, W thy low jnduct ance fhat EaR-ALHI §¥Ls PN
i npedance match with associated circuit assenblies; to provide a connector

havi ng ni ni mMinErdsithak praateeh of e I rIRACINYI AHFVi de a connect or

havi ng high circuit dans!)satentprovice, ¢z CoEeE€iOses hah &Secobusil al t hough
small; to provide.a nmechanically . and 10 electrically reliabl }g\gnnector
a

that can be SRMFAHUrEE Hhd® o5 Erbt et | HEPEHT Vet §: P o> brovi
connect or hae lreg ta e rseraimelg drent no f ahoesdi ngp paect Sombi s ezel@terri ng

sol der bri dging, 5@% r.ovi ' nec e ]
di sadvant agg?}%‘(‘a onr%g%%r@éug%eﬁ%]é%ﬁ%%rgg . I%\P%%%%r%]gﬁg%ﬂ\%u?% t he
i nvention t F&m@inals gvay el tewhfee cand tapel @ttt heayrewndect or for

connget i Ng & LinfiGiYils Gk U PRPOSE G ! fRCE S M Lhgcoaduabiagnpads
thereon to a circuit hoard having top and 20_botfom surfaces ‘and conductive
regions on at |east orftBf RHERop ot f ot Bk PSRes? GPPTPRASPT ol of the

conductive megicnsdieirged divwuid ht dihina Theaton@tioent ned udesra of
dielectric i_."g havin l.ongi t udi nal__ sl rr Vi e_circuit. .
card 25 the:%tég‘a;ina:egr“b]l ur% i‘icil 0 & € nina é)éae%:}gi vizgg&é%\#ﬁi ‘télglsext endi ng
per pendi cul &tnangenant imaeradanragese thore Ghefevemecterminal her

i ncl S a yggygl t i i n i regel yi Lties. The
Si gngl%et er m%nal ,hsasa%;énb%%c%/uip%%c?'i ganm aglg%n%%{%g?éﬁ? eﬁ?eérllyfiiéﬁrgb?rﬁ%érjn t he body

30 portion ffETEGRETIIHE orite FORIRE N dRRET V—E phYsCORPEEBR- circuit card, a

retention arm extendi ng 4raraddie: bOdyspogta oM dOTos€é aa Nt@gmiNglteaninal in
the cavity, ,and a board. cont act tei)gten in%hfromthe bod% P9 ti(ﬁn to the
q -+ Rirakle

conduct i ve PSSP 6 TFITI LT hE SV RBRTR ¢ rtRer®i ncl udes a
reference ompmrwudsl duwelm aladgnmerngideit odnime dklovaater eceoppogitcaviti es.
The @bound sides of the tip of the solder tail for facilitating
insertion thereof into a through hole.

U.S. patent 5,409,399 discloseg solder tails
having curved sections for providing transverse offset
relative to the centerlines of the solder tails.

25 ] Despite these and many other attempts, there
remains a long-standing need for a card edge connector
that can be made at reasonable cost, is robust and
reliable, has high circuit density, performs well in high
speed digital circuits, and avoids density related

30 problems such as solder bridging.



.1 4" APR 2003 term nal has a body portion, a contact arm extending fromthe
body portion for contacting one of the conductive pads on the circuit card,
a retention section for retaining the termnal in the cavity, and a board
contact 5 extending fromthe body portion to the conductive region of the
circuit board. One of the board contacts of one of the termnals is a
t hrough hole-type tail for extending tHrough the through h°|Q'Qﬁﬂﬁ@£ail

e

includes a fyll, SEPNE ahd. an; ghut ting narrowed segnent} gnent
havi ng edge i | 'y perpendicular to the board. The

centerline of the narrowed segnent is offset fromthe centerline of the

full segnent, and the.@@UéﬁiéﬁtSSE”@H&Spﬁ@&énéeiﬂ€éﬁt£8ﬁ {9p.@nd bottom 15
surfaces of the board when the_tail is ‘extending through the through hole.

14 APR 2003 B et r i RYGHEDT COMRSEF @it ngQtIRE PPE8ERE #HYeh®i on

t oget her wi tdrdheiahoveomnecodbheri oh] B66siaddcegiaat aHes By HEesiePe
under%%god fromthe.foll owi ng detajl ed descrlgtlon of the éﬁierred 5

emboditrent Gt tHPGIRRTE i BAEFF | Tt R aRRECF A ERE GF Brhpsas %5 FIG 1is
an isonetri coiprwuifda preoeector cuatibhganinassenblyssnchlkli bgteaend edge

connectors : I Ng. . DL ese, i i 0 n jrcuit. 10 board
and connectingéré%ggg%ﬁg%%%?cu?% %g¥g£&%ogtﬁgHﬁ%ggﬂ?th%%g#é;Hié?ﬂ(i 21is a
br oken i somE¥@1ig e iy confrrcRBPVbie R Gonngerer athgti Lsusepastng t he

arrangenent Oft HAIdA Netha 1Bl | St &X0 L5018 Lhhoualntbg11p Betom wal | of the
connect or housing;. F 3 |§4%?f|de el evati onal view of one gf t he gard

edge ConnectorF o1 P\ EY ¥ A FINBRACEAT aFdRE GRFtPeaPeREEEFbRERdvi ew of
the card edgend asanivled | 1 ustpahs tgeny f eterpgnceidd secshnattepunted in a

(Ll o RG0S B atehen® OB LB AaE G 611 ustrati
i sonetric vidstedfring efetdecebridging; and to provide an improved
connector overcoming disadvantages of connectors used in
15 the past.

In accordance with the invention there is
provided a edge card-type electrical connector for
connecting a circuit card having opposed surfaces with
conductive pads thereon to a circuit board having top and

20 bottom surfaces and conductive regions on at least one of
the top and bottom surfaces, at least one of the
conductive regions being a through hole.

The connector includes a dielectric housing
having a longitudinal slot for receiving the circuit card

25 therein and a plurality of terminal receiving cavities .
extending perpendicularly to and intersecting the slot.
The connector further includes a signal terminal in one
of the terminal receiving cavities. The signal terminal
has a body portion, a contact arm extending from the body

30 portion for contacting one of the conductive pads on the
circuit card, a retention arm extending from the body
portion for retaining the terminal in the cavity, and a
board contact extending from the body portion to the
conductive region of the circuit board. The connector

35 further includes a reference or ground terminal in

another of the terminal receiving cavities. The ground



,termnal and an adjacent pair of signal termnals as they 25 are nounted in
t he housing of the card edge connector, but with the connector housing
renoved to reveal the terminals; FIG 7 is a fragnentary isonetric view of
a circuit card that mates with the card edge connector; 30 FIG 8 is a
fragmentary isonetric view of a portion of a circuit board'hAB&ZM%lch t he
card edge connector is nounted, with +€ference |lines added to aid in the

descri ption @érﬁbﬁalnMggthOBodglEbrglbﬁ 4z S@ShFQBE'a¥heWk9%EﬁAg%r%B§ of a

35 card edge connector and a reférence term nal tRereof
mount ed and SBf dePey P6r516F|ﬁPEdC@FFéGFEHBOQﬂG AheEbencoprdetile dging is

occurring; aplaldi,:l&l 40ei alacMLeWcérEﬂ | ar ré@eEk@on%eEH&o&W%@ n the
connector, term nal gﬁa E S, ar accordance wi_t h odi nent of
S e

the inventi on®ahtFhod eﬁ??ﬁ@ bnlg BcEaVtFdg. and12 PRI 68182pét ai | ed
Descripti on ektehéiryefeomedh&Enbodiymparsibaviogthef epadoetnow regtibe

draw ngs, | I 1 i ustrated a circuit assenbly generally
desi gnat ed gggl anﬁi?ﬁé Ed?%ékbhree card edge 5 connectors, each generally

desi gnated as 12, consPnéceédtha h@@@ddaﬁnéamtshOﬁhenprpﬁctbbes of the

pr esent Inve@ér@ﬂnalwelgléCHh£oa§ﬁEHBh¥ %%ﬁénegwe%é e&'t@ha‘ing;' rcuit board
14, for exanple, a conputer notherboard e card connectors 12 are

mount ed on t HEFCRIRUFRE 1BNEBRSR #algnd F%ﬁo%éblylpéééﬁﬁé BritHtéd circuit

cardsid6, fosegneanpl @ndn@ffD&MuB@dﬂéeﬁa!\tbheﬁagégﬂéﬁﬁceéécﬁegﬁfﬁheﬁ\éa' | abl e
to the nDthchboard

ﬁ e ard edg gonnector g;ﬂVldes ci r.cul aths so
that power, g7 othd &R ﬁlap af SFQhaFiIBEnSBReFrangt BFFRG H&CHEEn £he
circuit boar@ha4bqar@nd The centerlinard$ tbBe narrowed segment is
offset from the centerline of the full segment, and the
abutting segments abut between the top and bottom
15 surfaces of the board when the tail is extending through

the through hole.



. The pertinent structure of the first electrical conponent, preferably
circuit card 16, and the second el ectrical conponent, preferably circuit
board 14, are shown in preferred enbodinents in FIGS. 7 and 8, 20
respectively. The card 16, of which a fragnent is seen in FIG 7, includes
a leading or mating edge 18 that mates with the card edge qanhRRcpy 12. A
series of conductive contact pads 20 ks.provided on both opposed surfaces
of the CardggiéﬁdﬁééggiﬁﬁJéh@gfﬁghéfﬁ%g@{ﬁgg 25 edge 18. Conductive traces
on the card provi de power, grou al paths leading fromthe
contact pads 20 to conponents (not shown) that are nmounted on the card 16.

A fragment of the circmid M&tlﬁmseﬁbpm t8g8nEt Gyifn dhe 4ppeE surface
22 (or mati nqgfurface of the board_i ncludes an array of conductive regions

24 whi ch pr éF6r HiRPRRRIRFTD M HETLORRSEP HRE B3t oPer endeEstarface) of
the board 14rdm ttme f1d1 ustied ede eabDsld n@élécriﬂﬂt_l?l@l@n@'ﬂcthéepfégé@ﬁéd24 are

plated throu hol es 35 in cross-s rcuit traces
in or%on theeqr(%?cgw 1{) f(r}: % Jprf‘o?flndjeorbohﬁ Eﬁ%ﬁ?fg %ﬁﬁdtl‘%% g‘f’ﬁé?‘“n‘-lﬁ APR
2003 pat hs fwlmuadre: conducti ve regions 24 to other conponents (not shown)

mount ed on the circuitpheard.; é/\@,p {Q@mg@fgcedggwcg@ngc Pilagg qi's nmounted on

the circuit board 14 and Wnen clrcult card into the card
edge 5 connédtiiiitp bqawd ci‘ﬁﬁfé‘&l?%Y e bidingdeGaEd redre pRERSCHR¥Heen t he

cont act pad%w&@adqg f’@i&%@é@éﬂﬁ/elrﬁ%@:[@nZﬁouﬁ@eée&ﬂ AncEH&Sic2 and 3,
t he d edge co nec or 12 includes an %n%%%éahoum ng 26 made of an 10
e

el ect | cal | ngO%ﬁ%“ﬁ%@ SRRV © hERAE ehpet B ur e

t her nopl astlcm,rcauo:h k&m:}d,qw d crystal poI ymer plastic.- The housing has a
top wall 28, a bottom zf’and gg&gésed Si detj\_,/vaél S. 32. recel Vi ng areas;
such as el ongated car s‘i'ot (shovvn T FT S -4 a de%) Fn°the 15 top wall
28, recei ve§qn¥@qﬁq1%t0%l%m:r|Jcadere%m>blmmllu$ltmtsn@a‘s}eethe mat i ng edge

18 of an insgrtatdmht 16 doMsinm e&wlpg%ﬁtéad tRLGhes B8 may be
provided at .the ends of the housing 26, and hold downs 36  are generally

knowt5 n t h@ U™ AR ey P e RR tPRRF P FredWAFIRAI | y attach the housing 26

to the circuit board ZIF!EG The notd Oéﬁd@|él§@atﬂ@1halﬂeﬁ1§¢radﬂﬂ ohé erotketions
40 for mai ntc%fznci c)aé:ee tvveen bo tomwall 30 and the top surface
22 (FIG 1) | 3 reurtSboard Tre bus terninal receiving cavities
44 (FIG 25 4) and 46 {19 G4 5)s aare q:mbanrgisedi vert heahosscngo28]l Vvhew

preferred erg%odd w&%%@% iherer llkl)ﬁ QveLedidtyacavities 44

'Bafq d
and a simlar ero avities 4 cavi 4 is 1 nredrately
adj agént to t&%ﬂﬁly Wnteﬁ@i ima H?selﬁmeﬁl r?é%lc%iﬂfbb@m nexYi%Y¥; t he i nventi on,

the 30 cavities 44 andrb. o tad nateid Positdencal Png, of 1heusepgt ingf the
housi ng 26. The cavities 4 and 46 e separat ed py dielectric se arator

wal |'s 48 whi%H? ST S RS of ™ thet FolSEAY DR ohe Bt €RgL LY
transversely or 35 perRBEhdi€ulairan aiddmetstit Blebed fieanrs hersnde vval | s 32.

The CaYI 1 o3 hand 4nd UeTaeRioaNd SX1PN0: 1 0100LY ODARBESL ST dEScRLy e

sl ot 34 The bottom
25 are mounted in the housing of the card edge connector,

but with the connector housing removed to reveal the
terminals;

FIG. 7 is a fragmentary isometric view of a
circuit card that mates with the card edge connector;

30 FIG. 8 is a fragmentary isometric view of a

portion of a circuit board upon which the card edge
connector is mounted, with reference lines added to aid
in the description of the invention;

FIG. 9 is a sectional view of a portion of a

35 card edge connector and a reference terminal thereof



. _?- . 14 APR ~O@B has a stop surface 50 defined in part by the separator
walls 48 and by spacers 54 in the cavities 44 and termnal retention walls
56 in the cavities 4& The separator walls 48 are connected across cavities
44 by 5 spacer 54 that extends only slightly downward fron1t€z fh@? surface
50 of slot 34. On the other hand, separator walls 48 are co 8 acr oss
cavities 4% by term nal retention wal Fs—56 that extend dowward fromthe
stop surfaceQfnsd@ta 4 sebsiansighly Hp:ihheabettom of vbheq 1gnbeusihng 26.
The side walls of the slot 34 axe defined by _the inner edges of conb-Ilike
upper porti otsldBa F1dHNSepAr@CerTHEPFs A8 The | ower portions of the

cavities 44 and 46 haver@pppsedsi ateioal sshdeawatbsrd8. &achueavity 44 and
46 has an open bottom t hrough which 15 terginalg naY be inserted into the
d

cavities. R HRE P PRTISCEOT ar keIt ed RSt eI tavATFet™44. The

ref erence t esdadidasn@enes eh | yn peavodemgroudtl ohe pomeentcboneghdons bet ween
the circuit b d §§V$ dthe circuit card 16. Signal termnals 62 are
nmount ed 20 i%éﬁgﬁ? #§%§g4%? %%%u§¥b%%l termnals generally provide a
circuit path far the transm ssion of alternating current, digital or other
signals, typically high speed digital signals, 'between the circuit board
14 and the circuit card 16, 25 - Tn the preferred enbodi nent, the reference
terminals 60 are all identical to one another and the signal termnals &2
are all identical to one another. The term nals 60 and 62 are flat, planar
bodi es of netal of uniformthickness, preferably made by stanping from 30
nmetal sheet stack without any other form ng or bending operations. This
provides a nmare efficient manufacturing operation and a sturdier and mare
reliable termnal in conparison with electrical connectors having term nats
that are both stanped and forned, Preferably the 35 termnals 60 and 62 are
st anped of phosphor bronze and plated with tin and | ead over nickel, with
sel ective gold 1 4 APR 2003 11 plating at electrical contact areas,

t hough ot her alloys or conductive materials may be used. In FIG 4, one of
the reference termnals 60 is seen in place in one of the cavities 44. The
termnal 60 5 of the illustrated enbodi nent (also partially seen in FIG 6)
i ncludes a generally rectangul ar, planar, plate |like 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 renoval of the
termnal 10 60 after the termnal 60 is |oaded into the cavity 44 through
the bottomwall 30. The reference termnal 60 extends across the full width
of the cavity 44 and extends to both sides of the slot 34. O her neans for
retention of the termnal 60, including ones |acking 15 separate arns, are
contenplated within the invention.



., A pair of spaced apart board contacts 72 extend downward fromthe body 64.
These contacts are received in the plated through hole conductive regions
24 of the circuit board 14 to connect the termnal 60 to the 20 circuit
board. The use of two spaced board contacts for the single reference
termnal 60 results in parallel redundant circuit paths and 4 apR lel:lyuct ance.
A pair of opposed spring arms 74 ext end- upward fromthe body 64. Each

spring arn]ZﬁeﬁgfiggeﬁeQs%kﬁé%gheo%5t$§ag%¥%gprgdvﬁ&gl&gheggétlon 76 and an
i nwardly sl des a | arge

segnent 80 def| ning a lead-in surface 82 and a contact regi on 84. V\hen t he

mating edge 18 of the giyeuht r&REHedbel SolnNEsr LAM aehcaltqae skat p34, an
opposed 30 pair of conggctlve pads 20 enter 1 nto eac he caV|t|es 44,

The mating € 9 8l B nyatREtFRRSOpPoSeEC T ehdaFAeRbt Y ag8BeB21akd t he spring

arnms 74 resude@r\gmat@l@fehgctooanaepawtl@mg\henréeeca@adea@el s fully
inserted, the contact e% ons ggge t he a s .20 tgz Iete mrgwt 35

pat hs 1rom t A&t er it hal %C}Pog?h%r% s88°pd ‘?t?ﬁi pEd R§t§H€ e
redundant pathsaecerganee dedthetheepriheiplesudt bherﬂrééeand t he CI rcuit

card 16. 1%@&%99 gR?IfEuit?gaQQ t 1§cledaga§egr€t8@r pair of

the signal termna al so seen | are noun n~each of the
cavities 46.CiFeuisebefrpalts BPT dexerple, sk granpubeni matbegRopather than a

single tern1TE@ SAEd 88ge ¢6hBELRNELst £F ML DAl nBOnPEANMLEStBeNEgR Gl ECUI T
mnal 62 includes a generally rectangular, planar,

densit h nal
plateqike g% %GIhaW%gr%‘B%?}aH} EXFEHUE BT +REBAL FARCHIFsCBBI4t Lhoth
ends. The arfwr %xhqvbebamdaﬁoﬁja hbatleet @i tht AentiemnaBakssbAemBrihe cavity

46. At the 6 the rns_8 d barbs 90 engage
the inter naljaQV # ngéS@I" %g’f]ﬁ%ﬂfgh%ég Ehds oﬁ t ig* oﬁﬁ%? 88 'FHE“4r ns 88
and bar bs 9@1@1@%@%5 opposiite Bhtles 8o thatreoeari ogremhtl B8d Asgwith t he

reference tesfdials &BANSefOrakhsteption-ofwibs éhgnétr&gw BaL-45, i thin
the cavity other than retention_arns are considered to be wthin the scope

of the i nverRTOrERa BbEFd tofREeE 92- ext ends downward from the body 86 of
each of the terminals ﬁzelp\ejtttm@rrtvstygé@uréhaﬁetﬁ@ﬂf@@&ﬁ 82cateikggei ved

in the pIatedthr h200 ?t#éilvere‘?lonsﬁéi the ciycuit bogrd 14 to
connect the TERNHS 2T OCTHRIE| CHEF L boaFEd 146 - TREACBRAUEEFIBr egi ons 24
connect ed t celdmetsigmbl component 5 HPe feralbbedct ocadtmboaedt e4NCasegnal s
such as hig n chLr t board 14 and the
circuit car zb%%‘&%gﬁ?%rg%oard con ﬁe‘sgé\éflg %gﬁsvlér%lg y b6ffset fromthe
ref erdéhce t SFSTRRET Horkd- coﬁ%c@%rd?lﬁ;n af svhggleredfpagnenh Lbeseeseen in
FIG 8). A sipiismgsarm %n@m@@asaupa\@aﬂnér@m@a@hngfeaaa b@dtﬁat% Each

spring arm94|nclu fls~xible beam 30 with_a vertical %IOH 96 and
an i nwar dl y "% £¥[e;l'brétﬁ?‘?)n %‘5 %&% E ENPRTCtRE $Pring SFFI8E Phcl udes a

| ead-in surfmd@mwamobcmmt acdds ez ohs IfPovidedt on bdt%ht bp_pbssdgnal
termnal s 6%are,donded (il 0 0DRORE !t &l s, o 1he. pauitypdulp, pever sed

positions re at| ve to oné ano m na “alé“at%opposi t e
si def t heedgotlSBs, CorbbetivectpiceHeon evlee seandi éﬁtarovmdel pheetrwo

ground and signal paths leading from the contact pads 20
to components (not shown) that are mounted on the card
1l6.
A fragment of the circuit board 14 is shown in
30 FIG. 8. The upper surface 22 (or mating surface) of the
board includes an array of conductive regions 24 which
preferably extend to the bottom surface 23 (or remote
surface) of the board 14. 1In the illustrated embodiment,
the conductive regions 24 are plated through holes (seen
35 in cross-section in FIG. 10). Circuit traces in or on

the circuit board 14 provide power, ground and signal



i 714 APR 2003 13 opposed spring arns 94 sl ope toward one anot her at
opposite sides of the slot 34. Wien the mating edge 18 of the circuit card
16 is inserted into t:~e slot 34, an opposed pair of 5 conductive pads 20
enter into each of the cavities 46. The mati ng edge 18 engages the opposed
| ead-in surfaces 100 and the spring arnms 94 resiliently deiéqﬁkzmﬂ
separate. Wien the card 16 is fully inSerted, the contact gl ons 102
engage the p 0 rc | at h fron1 e termnals 62 to

t he opposed %gﬁrgoF£8m gﬁgoegﬁﬁagﬁgg o% an&l?#IECt R\ eﬁ FEMEESNET each
cavity 46 peﬁﬂ?tsshﬂwébemdént6§lgnatheonnecun@nboaadbe Wh@@.t@ethardpposed

contact padsed a&oﬂﬁ@8§bkel§'ggs BLnEEE Bgrﬁﬂhtcﬁ% %1{6b %%ag g every

signal terminal cavity 46 is i nmedr at el acent to hd?r & erence
t er m nal cavW??%sa4ﬂlrFHétcéﬁﬁécﬂérl§2l@ﬁeﬁﬁédpﬁ@§@nﬁhﬁn¢@ﬁﬁl@dgencludes

numer osis ter@bﬂﬁéc@@fslgenghé|EMnﬁ@@tha&de%%vlgés gachyliRChudihag cl osely
spaced and |nterfaC|ngF20 referenc termnals 60 and 62. One of

these many tBThYREF SBEsCBEAFE EﬁgﬁmzpnaF%GFhG FPPAUCKE VROGSEAGTSE6 omi tt ed
to reveal no2#.of the structure of the termnal set. In the preferred

enbodi nent of the invegLi neagh 104 _j nclLud a _single reference 25
ALI 90eneaEnz2gL, 109.LAckudes A Slhole,

termnal. 60 and an oppose Ealr Si gna erm na eprlnC|pIes of
t he |nvent|o%0%%9c%9ﬁlyztén@ neéesappangengated hpukddongéwmede tloan

ref ergmce an@mwgegn i{ Eﬁéﬁl&@hﬁg%a?@héﬁf eﬁeﬂcssaadmgﬁaea' a@g term nal
are included in each In the preferred enbodi nent, erence

t er mi nal cav??W%%rﬁﬁuﬁ?tEFﬁEW@pﬁﬁﬁﬁthes§F6naﬁ ﬂégﬁﬂﬁaprﬁﬁﬁﬁﬂl§§1¥®erbut

there coul d peasther cmnélguﬁ@ingnﬁasuahta§ waeladpacanbosicgmalvatier aipnal
cavities 44 between ea |r o;l égren e termnal cavities. 35 As seen in

FIG 6, in €3th TRYRFN I ? Y9 r ef Br BREEIVEPHI AZF2605FSPpafal el to
and cl ose tocldmgpaéd ohrdi ghat Bériftshawa 62. FIhe.r af eandnee ter mheal 60 1

4 APR 2003 léoﬁruxpéiﬁnﬁéa' Lycentitel¥e 03%395% 4g18et§9ggew%o&psn%hgnahn

termnal s he reference term na entirely overfres the™signal
t er mi nal bod?%%sS%asqh%h?e?@?éﬁﬁeeﬁéﬁniﬁanbéﬁylP§e§ﬁEdrgé@dbéﬁend t he

extent of theoss gl ehdt go8t 8ak7bgdiiesaBEnby BbemBQOEESpQBVQEeHhstcentral
span portion_.70 a

board cont act3® 7§ng%H%fSFBﬁ £€%¥ né n?%ﬁ r iggaP%Bg4§%L§%gg g?ZegngI;PS
by the retenemsralhy KHowndihythdeaspaanfombiyobe7(Qsedheosi gnal term nal

20 mechanically attach the housing 26 to the circuit board
14. The bottom wall 30 includes stand off projections 40
for maintaining a space between the bottom wall 30 and
the top surface 22 (FIG. 1) of the circuit board 14.

Numerous terminal receiving cavities 44 (FIG.

25 4) and 46 (FIG. 5) are provided in the housing 26. In a
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

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

The cavities 44 and 46 are separated by

dielectric separator walls 48 which are integral members
of the housing 26 and extend transversely or

35 perpendicular to the slot 34 between the side walls 32.
The cavities 44 and 46 intersect and extend to both
opposed sides of the slot 34. The bottom of the slot 34



35

10 contact beans 74 are overlaid by the reference term nal contact beans 94
except for the small contact regions 102. This construction provides

i ncreased coupling of thl'a@ Wgnal termnals 62 to the reference term nal 60
and decreases crosstalk énpsb?ng paths. Thg,relatively 15 massive
structure of the refere r’g nal = o3ce eglyc S_ nducti ve i npedance. The

enl arged segnents 80 @f“rtn ref Mes(%)erm n 10@3; ct arns 74 pro |de a

| arge surface area ovgl lthetg Cene sipgnal flepmrﬂajf.) cont a

20 94. Because & hese se%%’f—ﬁﬁ Ia %@rwglnlan reﬁ%rtr}e@lg Yetkeon ny, nt
mechani cal and el ect rs’lpaalerf nctr As Qfy the corﬁGaQtn 41t1te@e A rator
defined as "oversizess,The ethage segr’”areﬁt so§ %)rovihaeeae_y [ al |rrﬁ0r:it ant

functions. They i ncr ead %Lmn;g t 0%t %@ TS thout 25

si gni ficantly addi n§3dss g0 fun | ol Yofsltlg. ;er Mhatavgpd _possil y
i mpedi ng mechani calr atr o‘ﬁreT o(; e3a stbrr Hddcb %%ad &5%44 b

| ead-in area. The e o G’defaecr ence’t

oversi ze segoents | §asy_r tri C§I Sarr: at t?&tshcgl. ThEEOhta ci rcuﬁbte
card 16 provi des ifex @e%l%@:@toﬁ atrﬂ%tsﬁxeé Vgglesrgyr sﬂon §©ph1r at
si des of the circui, cargd 265. at her ge Onrhey ersr%et%gma

is that the size of tﬁeneeg nts 8§ldan cr'7r ﬁé@dt o 3 écd]Omsrt pLerm al

i npedance wi t hout®§meeyf £ringI tdir t he ogg %.tcbp 0f tﬁﬁetledsgg naI Thep

segnents coul d bagr ?{qucef Malligngth | Wladqaer dance NSpisti et he | V&g The
14 APR 2003 15 resu ngstle nal Woutr*ge ﬂ ﬁpenpﬁgance dﬁt‘éeag?t roma
terminal 13s ill us‘?‘f-‘lat}edg Wit ?a@lgmfs PeeBQ, Thouﬁ @m@e sectéas B

the term nal nmayenge to F&dc qrsr spon |1rmley~r Si Zetd'oﬂshlo% aé% r@&e{mts
the 5 termnal to be ‘Fé&l;ﬁé dfﬁ% fdned éﬁ spe i Pildei dan&é&er egyiégrrents
w thout interfering vvrththe chand aI cvtqrbof t ¥ es41 nagl €gan be

seen in FIGS. Samnd 5 ﬁe‘ée nce dinpal |ons Gire at a

hi gher el evati l?ﬁaﬁ‘lth hS| Sna ermﬁgfalé Egﬁt aa{.- &4l oWQlQBZ When the ~
mati ng edge 18 o I{ ®Ciy| curt TRkl i S 1THsErt |nto “fhe slot. 34, it
first ggntact ?“tihehge%ere & tenfinal n(?@ntt:ag = nﬁ”%tagd reacts agai nst
the lead-in surf Drew; f e |I|eﬁF¥§Yn§le1§I ect1 Bis rate PhEbarms 74. 15
Thereaftel, bt} r’raet |Q¢grl(;:ard eo‘-”g‘”éj g corSLt act éll[ gna *%Jelr_x,m | ead-in
surfaces 100° afiHidefjects 8r 4sepat, tes tlﬁeagr gpal ercmraa cont é(étdearms 94.

The peak i ns¥kttdQn forcéierqrxslg duced® @e@r atrﬁ’@lm@ & two @@«mtﬂ@c_{

engagenent gg%ons 12@‘,5 cardatéﬁgfe,zc nnect rm;h% ?f th pres g |n¥/ent|on

provi des an_a S aFF‘ﬁy oal i rc fie paghg, be \ﬁeéﬁmgp f Clitegboar d

14 and the 0 mﬁgal S, 6 %lrdllustrarf%%segﬁr % ¥ry portion of

the circuit board 4r§'|uzqw ng t ém@rlrsay of pcftaﬁ <ed it oug hol e
en

Cer In ¢y e * typi
mi e c , Ca
Sig als ar br eferred Treyge o H
e e r
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. 25 conductive 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. The conductive regi ons 2413Q\PRrIg03t he board
contacts 72 and 92 inserted therein are located in four lines all parallel
to the centerline 108, two |nner linest410 and two outer lines 114. The

10T g5t TeS LA A otalonle GO I e IO0 HANATSChDP QUL spol i nes

114. 35 The “'nner of con Ive reg 1'ons ecelve on
contacts of @ sierflwctipe oiteriad hanannee tlh%e@)ut er lines 114 receive only

the contacts of the 46 gfgAPR 2&9@ Of hefe LYPEPintET P PR nall EhEig

illustrated arrangenent, the inner_lines 110 of through holes 24 receive
only the refSfPhcE’ tRYFHF hat ™ KT £t oMactay 721 ehdt 4 he %?e?e:F‘Fh%% 189
recei & onIy:ﬁlmﬁéﬂ111ﬁ§ﬂf&&e@0@mmb&xmémmtsa£§b ﬁhfﬁ£&llﬁrﬁé@ﬁllﬁoard

contact 72 i 'réPred t ;an equal ance fron1£ terllne 108 by

anot her ref eFrSIea#ce teJrIPﬁf;ﬁl %o?‘l'?%%?er N TTANR 2 1|}ﬁ alﬁjé |P&%‘f‘§ects t wo
such cont act]sikH oty 164 usavm@supwmsdhelattmm$) révenyisngaahst @6 nm nal
contact 92. §$ﬁs : %ran§ggr§fhé1%§ 20 |ggfg§ ﬁéstﬁ¥9 éﬂgg gopfacts 92

and |IIustrates el at i onshi circult arra ting from
t he present- 4&%@#ﬂi¥nﬁ¥§ﬁlW%kl$|5%1%n¢c%ﬁ$¥ﬁﬁcﬁe@@%@hc©fv§h@r%@é@l%ﬁlthe

circuig boargh Jéfﬂélrcmarféﬁ@ﬂna\lt@o 1Ps COOWEE | DiRd @By MBBVItgakacireuit
is a_characteristic.of _a

arrays. In additi met ri arra

ternynal paﬂﬁ@? %hdi ??%I%%fﬁdﬂ%ectﬁﬁehﬁ%@?%ﬁ?ﬁ?et%ﬁﬁl%§§eﬁ%ly Due
to the |ncreaﬁuémﬁgna@xmésdEMSlfwlbfwﬁﬁg@ (%4 ) mmedcamﬂﬂycagrsndadjacent
through hol es and.t ernipgl, talhs. e o arLay, my beoppsitioned yepy cl osety

to one another e tase e ins fon érern the
symmetric rmm&#QﬁQﬁOmrmﬁa#h@ytﬁxmhnabs@@ctlmQﬂm¢mﬂ@e©m@$I1ﬁ@k108 means t hat

through hol esepf 48 JARET ZPelébSehhPaBd e Nﬁﬂlﬂe@ﬁetbﬁbénﬂéﬁored
t hr ough holes dlrecty%FPcross the centerline 108, Thus, if ordinari

shaped terninal tails TPt PacehsRIE %m@r%r%O%EPEEFeaztﬁﬁF%Pﬁ
is possible ddsm’iwélf‘t@ festl thadosay des. fiThess osnthecsustacecobitvbe ci rcw t

boar d 30, t her eb t Ci i th t

cont acts, W & EhE LT CrTeOPEl MO e T oy PoT=BLopar ¢1 car ar I
problenatlc avdmeru bt bodmodr th cont cotseextenel feominhe €ameor eher ence
termypal, %ltglfd td%éé%ehe PLETELL egls POl @éd%o%?& &:8%?9&&8”@?““

solder 35 br| perceived to |nd| te a defective or
product . 1whq4swmi%o%f¢ﬁew@e¢em1ra¢l a§0 tFespbtdninapPappdbeém of sol der

bridgi ng, - t hesdv@itit Vei +&h Mt Nhthai 4183 "Pobavedact shéesegnent 126 extendi ng
poomthe body portion 04,01, 108 (SISLENSLELE Dona P 2xPaLEOUE 289 !
from the body 64. Each spring arm 74 includes a flexible
25 beam 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
30 pair of 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
20. As such, redundant paths are provided between the

circuit becard 14 and the circuit card 16.



. 5 extending fromthe full segnment 126 renpotely fromthe body portion 64 of
the reference termnal. In preferred enbodi nents of the invention, the
abutment or transition 130 between the full segnent 126 and t he narrow
segnent 128 is formed by a right-angled transition or notch (FIGS 10 4-6)
or an arcuate transition (FIG 10) into the width of the tai4 ARRMerove a
vertical portion along one side t her egf> More generally, a preferred

enbodi nent i s one whi [ engral |

| mportantly, the abut ?riegn‘}l tran%ﬁ%%‘gnécio%I%:c%r?1%13%9%@09%&@? top surface
22 and bott chs FfgRel 22 otindks pf2 nfetse| seemt 1DoBFE. 14) Fhe smewlteds t hat
the full segend,d26,keaps dhe; dpag dygontagk Jgesgﬁgﬁ91£§%faéi¥c%£8' n the

through hole 22 at the top surface 24 of the printed circuit_board 14. In
addi tion, th%’-gj'rae'latteﬁ‘rfﬂf@]% o dJE?‘rt]%‘?rtWéa%oiid%rn‘E]a?Ite’Efﬁenqi%\A%‘#dﬂ has

i nductsance fe fdwerics M &dhinde éﬁmwea nﬁi@@%ﬂré@ﬁﬂeﬂénéﬂﬁyeﬂ ends
through.thev%ttom surface 23 o IF Jo‘ﬁfﬁed circuit ﬁ)'ard and. has a
centerline Wi<Th FM3% etr%lfrl”yn TonTEhe® cBRTRTF ‘FCY‘WE‘:@?]U‘H

segnent 126 mrethdhy qu]gitéSliioé ebcidy Fhusavihe uespedlyvexcendens of the

narrowed sequenis. 128 frolrading Shrougialhe POLT oS U f acey23,0fnL he

printed circult are further apart than are those termnal tails
not having & hahaeerseiente steimiBatfose ShowWiei ATy 95 Cotpafifg

FIGS.1# and &Qae:rBQeﬂcm. Sof eghelNSoded | 415t £RE earRY §8€ah@CHatBatof2 is
greater than DL. t he respectrve centers of the?'et’?]ﬁls at the soldering

sur f ace (bot?@ﬁ%r?%é@???ﬂa% hFtdeadeilget®rmih ® tBRtErsef the
respective stidesodidd ed®, 132e dhes aalshém@n}aérrs@aeo ngn@é«g@Zoppd:eiwe to D1

prevents 35 the solder, fillets from o ppi and causing.-a sh :

circuit. 1%1‘%“':-’~ %ﬂlﬁ’%d@ H%%t%%?r%%%g %g 2 p&é‘?er%%?y i n%l udes- a

general ly tarmrrremeeJdgenam efcpnrtmtezapecpnreftohardlgnelceﬁrremahe of the

full sseoment, d6 A5 1De- o008, TUse FOERaK CPRLELY S ﬁogrweaiﬁgdy portion of
a er

t he term nal ed es provide AT Sal T gnment to erances) with
respect to iGRRFIdeREE h‘eot%?I‘SltF B rlﬁe sRPBEgHE h’élll%sll(%éﬁ’ﬁ%@ﬁg t he

gonnept or onto the ci rzf}_ttbéaﬂﬂ)aééﬁtaé@ 9@%:@@@@&eﬁ&ﬁﬁrplafrheffergeg%ng
escrlptlon, t he VetIV nect or ter n 1 al I OVI

ool P eant ntste A R 4 QBN K sl i %%rerﬁl.t?ﬂ GRFTTELFar, the

i nvention pr'ﬂxésbsccmtm?gchs dehsaty rececceédrimi theapladednthgeogls symetric

array,pf ter V@é'f %8%%'5‘8 & 9“:919&99?%!?8 !LE‘V@Q ?Hné t”‘-"t

I
limted to t |rren scri bed herein Icu
embodi ment . tepecﬁﬁmnea(%ﬁrw%st@ftmtemettlivebearb@dl%rentEi@oﬁ@n@eeeaveo be

within the &;@ﬁ‘o&é ii‘%éﬁﬂ@é‘@é@%o%ﬁ@oyi%ﬁém Eéﬂn?ﬂalbnébUQﬁeeﬁQQ@ ment s
u

wherein the nar r oned segrrengs of 1 ng tails are
unconvent i orfd? SHUPELRERRE TIFVRES 0FUSD “f‘%u]ﬁ%l%]a H5eL=a3ny %%?‘E‘?}r an
asymetric azigyald lnemncdeet i tiee t &f ooght hoberdeps oasd atdet ei nendt tards are

usel a3 her 100 Uhgatyginat 8 A0 doses | Bed St BILE) ARYRLoP bR o
f ol | owi ng clE@igrsreference terminal board contacts 72 in a staggered
pattern (best seen in FIG. 8).
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

AT,



. 19 CLAIMS 14 APR 2003 1. An edge card-type electrical connector for
connecting a circuit card having opposed surfaces with conductive pads
thereon to a circuit board having top and 5 botton1surfaces and conductive
regions on at |east one of said top and bottcm surfaces, 2@§§[ﬁne of
sai d conductive regions being a through hole, said connect }4 b sing: a
di el ectric housing having a Iongltudlnhi slot 10 for receiving said circuit
card thereln Qg PLur t ronal recei ing cavities extending
perpendlcularﬁgg% d %ér?n%e¥gg%t%%gn% Pa s?oflrc\i O%%nﬁﬁS%h$5 ? gnal terninal
in one of satpbesipenaidescefvihg sdottBés, said signal terminal having 15
a body portion, a cont@gknatfkexheng) nQd%éoﬂbS@fdt98d¥198ﬁgkoga£8r16
contacting one of said_conductjve sald circuit car a retention
portion for }etHiFERECSatBtPeFRfNE OFn3éalﬂnc@9P@9edaﬁal§ B6ar d cont act

extendi ng frosnsatei POdyaasr bboant OrSahdo COREHCHEVENEEOLONL 9EsSaEd 20
circuit boar and a conductive reference term nal ieﬁgnother of said
a

termnal recer®iTRETATi £78S, 8afBoR8Fer ERE cCPRPAFR vFﬂgSHrgﬁﬂﬁsportlon
a contact arno®ximeddting épﬁﬂngsarldsdeyréQiliQﬁti.?rdéﬁmtaaﬁtbﬂ? one of said
conducti ve f s o uj a ntion rtiop for retaining
sai d terning %gé%gd c@%g Lﬁg aggab%grﬁscéﬁiggtl%??gﬁﬁénggp?on1sald body
portion tofﬁ@mﬁimmdntglvesré920ﬁn9&93atuecpadulEObbardemheteln one of
sai d frpard contacts é§t9§6f95m39héat9r&§ﬁa1Qa&§ t§ EhéhBQBQQeBO#Qipre tai

for extending_throu sai d through_hol said tarl 1nclu segment

and an abutt?#mp%%ﬁr%%ed SRYneRE, OgaEWOs@bﬁ%h@cﬁaVFHEléﬂbésgananaeaCh
centerline gﬁﬂ@iw&|y6ppé@mﬂdsCﬂhﬁépéﬂdéﬁtdsb@ﬁéﬂ céﬁﬁe@@ﬂbﬁé|tﬂeb@f sai d

d t b 35 offset f he centerline of said f gnent -
et 1Tk R ACHE S R TR ORI S
20 the circuit card 16.

15 Because every signal terminal cavity 46 is
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

20 reference and signal terminals 60 and 62. One of these
many terminal sets 104 is shown in FIG. 6 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

25 terminal 60 and an opposed pair of signal terminals 62,
but principles of the invention can apply to other
arrangements, including where two reference and two
signal terminals or one reference and one signal terminal
are included in each set. 1In the preferred embodiment,

30 the reference terminal cavities 44 alternate with the
signal terminal cavities 46, but there could be other
configurations such as two adjacent signal terminal
cavities 44 between each pair of reference terminal
cavities.

35 As seen in FIG. 6, in each terminal set 104 the
reference terminal 60 is parallel to and close to the

pair of signal terminals 62. The reference terminal 60



. surfaces of said board when said connector is nounted on said circuit
board. 2. The connector of claim1l wherein the end of said narrowed segnent
renote fromsaid full segment is 5 generally tapered toward said centerline
of said full segnent to provide a m salignment tolerance as said tajl is
inserted into said through hole. 3. The connector of clai mﬂ%@ﬂ&‘u sai d
reference termnal has at | east one contact arm and one 10 board contact on

each side of i ,jxhgg j C i 0 t S id
reference tesr%%n%ﬁ%lal hr otﬁig ﬁglﬁ%lp%% gcﬁ %&%ﬁ%eﬁgl n% I?ﬁgugh a
cor r espondi g amisigh 0l e The seaexencaitepoinal vy efh erkhrofysaid

tails of said,defeILnoe t@IdRnl tdRAfi WieS-Gailds fad | segeeptrapendd abutting
narrowed segnent, each segnent havi ng edges_and a centerline gen,eraliy

per pendi cul FHETHE PHGArEE FhkA YN 0F 1R aTHL FR r Oeth S eFHEM * bei ng
of f sets fr omideninedlt sddines of 6 eae el rpespanibmo f uthe Segnensl @pdrmansi tion

bet ween each_of._ .20 i d irs of abutting se nts bei 0sitioned between
said top ancp%%g%oonmsﬁjr%rg%e%yo % "i’%r%.?,)\é?ecf%%é & 'fbih? gllg?(gya '£e aé%(ttgeil'rlf(aji ng
t hr ough sai dadepugh o ehoand] admraits szd d dThecsignsl ofeohisal of said
respective cgnier L%é\?&%{&%ﬂﬁéaéé Yatd &P@Pféic?u%r@ﬁéi PES5LEH, 25 that

said centerlines sal d narrowed segnents are her apart than said
centerlines ¥MsH4 Fud |IPEegreniran pautpR D903 Dhe 4signabnieerivel

ter ml_rbal fOfc&&&QQ%éﬁﬁ@"ﬂ’D@r@'&%ﬂ&?& Wnﬂ%-z_fr@fe{-@ﬁcéoﬁélﬁﬁiﬁélg a
circuit card havin gkg) %gssed surfaces_with conductive pads thereon to a

circuit boarPHRA attl FETERm £oF R s® 5CRNTEt F9B1PRYi ons on at
| east one oficai d Ths atshdotdom surjracesdeat itepsisedecofipsang ednducti ve

regi ons bei a thro | e idc or_in LN ielegctric.housing
haci ng_a T ongis (RUTD Sy o e T £ P16 S QoL MW AubhEL SE0 T 46q 101
plurality ofdecredses AXrseolilibetwesntsisnakipatiag pErpendietiaely to

and iy er sechd 510 i g SOty S E L8E M OBl SOMPTESLMInaf BOUYeRQELEON; 2
contact armextending fromsaid body portion for contacting one of said

conduct i ve~peRANGT 1 ¢ HMASIRPFRui t card;

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

20 94. Because these segments are larger than required for
the 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

25 significantly adding mass to functional parts of the
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

30 the circuit card 16 provides increased electrostatic
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

35 adjust terminal impedance.without interfering with the
operation of the terminal. The segments could be reduced

in length in accordance with the invention. The



., aretention portion for retaining said termnal inits respective cavity;
and a board contact extending from said body portion to said conductive
region of said circuit board; 20 wherein said board contact of said
termnal is a through hole-type tail for extending through saild ARRr280igh
hole, said tail including a full segmgnt and an abutting narrowed segment,
each segnent having edges and a cent e general ly perpendicular to said

board, the &Eemrﬁﬂﬁélf@rﬁinéﬁl flonaaraued s£0IRPEARRERIqOEESBENET PAVLNE
centerllne of said %L segnpen sai d abutting segnments abutting between

said top and Hot{'bif r?%c%%lﬁ$t§%Fﬂdb8éFH %ﬁ%ﬂeEaF%QE%HE%C?Br i s nounted
on said ci rcm¢u¢toadsme:80s5ctﬂaﬂstefrrtnal t&tmehal nmdywheeeai sot be end of

sai d narrowed segment from aig fulk S gnent I s.generally tapered

t owar d sa|d<uﬁﬁé%??ﬂ% %afﬁs%ﬁ?ﬁ sEghEn e?g B?o%?ﬁ@lgsngéSIlgnnent

tol erdnce asteanthahitoilei ngeiorddi arotsaed tborspghifdteimpeddna®PR 2003 22
6. The term{@ck dﬁferﬁéﬁ&én‘g EHé&@ein\‘}&??é%%hggw%tﬂatﬁeO&eéﬂéﬁﬁ’g zapart

contact arns a palr Spaced ai d contacts, eac oard cont act
bei ng a t hr ctigtol @ t9hethai FerBinakt endi ng through correspondi ng holes 5

in said circuit board,agaghnObeSgként 8hl s1£8¢! ydaas 8, fuhk segaeBhicand an
abutting narromed segnent, each segnent havi n and centerline

general 'y pé ?EW&H%&H%R“?%FEaFﬁgbB B84t RESCR t%rgFﬂEere SEATH3Pr oned
segnmerd bel nthat fied d1omal heemmﬁaltl caﬂt@éteaé@wﬂscmonespwndnnghéul |

segnent, sition be d r a S nts being
posi tioned 6%?€Eéél 5%? %@f@?_gﬁg % gﬁ#sﬁg %czg 0 gg%%kgggrgggﬁen sai d
tails are extlemdshet tiv ough éaratth@DUthhotbe aafevhnrei hesaigadi recti ons

of of fset ofcosald reapecssvendoreenter Linesaar engengtally bo-epposite - -

directions such that said center I nes of “sald narrowed segnents are further
apart than %3 dcecreilieeslyfdshlactuPr sepaEats. the Arv&ridtnal tail for

ext endi ng frm@:.aeg&é@,r nt Ral m@@ﬂn@%a@agéggegla tbhedghshehe rsmgaaml rcuit
board havin %fngotéon1sgrf ces a ?ﬂBFISIﬂg at segnent
or oxi mat e SRR niF 2 SER P HGF RSB gRan SHAVPRECACFFr OF APBRRELaRd
the signal terminal contact arms 94. The peak insertion
force is reduced by sgeparating 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. 8 illustrates a fragmenfary portion of the circuit
board 14 showing the array of plated through hole
25 conductive 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. The conductive regions 24
30 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 two outer lines 114. The inner
lines 110 are closer to the centerline 108 than are the
outer lineg 114.
35 The inner lines 110 of conductive regions 24
receive only the contacts of a single type of terminal

and the outer lines 114 receive only the contacts of the



. 25 a narrowed segnent extending fromsaid full segnent, said narrowed
segnent being narrower than said first wwdth over the length of said
narrowed segnent; wherein when said tail is fully engaged with said through
hol e, said full segment extends into said 30 through hole fromsaid top
surface of said circuit board and said narrowed segnent extendg fpragisai d

t hrough hole from said bott om surfacedd_ said circuit board. 14 APR 2003

23 8. The t i nal il _of i my wherein, sg d -segment s
conbine to %{rﬂn%% tg’}e‘ﬁéer%flg/&éﬂ%%ln' shapgﬁ%.%g%%%%g&ﬁa? alﬁ%\%?n% aim8
wher ei n sai &% dgenegnall grewohl & habet hreddallidso ke geherae¢give ghnlanghed

notch. 10. Therd.eididalediiha Dinsd Al RS ver &1 b s@hdl geoes@t e SNPIMEs Shapes
i ncludes a generally,0|rcular notch. 10 - 11. The_termnal tail of claim?7

wherein the TRCEH Y Y oRP 3 gL RRh ot A FE oFRREREEF UPE - segment i s
gene|r$ ly tapeer t owa £k15 at g Brivdaved oforsea e f1d | i segrendré®@ tovide a
m sal i gnnment__tol erance, as_said_tail_jis inserted i ai d_t hrough hol e.
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el ectri cal - cofForeemte ttoeEmimak uiontrenbe?) . sah decansvetsaehbee hd&i ng
general Iy opy ébf‘éé’%é %&%&@ﬂ!é‘&n@é@té%é&‘né“ﬁf&&&?@ s Copgucti ve
regions on at I east one of "said mating and renpte surfaces, at |east one
of said condifttdtionstfinns Heeryy Sigtabugtrhotal beeneat s3?2 d shirdblees, said

conngef or  CdSIdKke a hel £58§ ricc dossd N Y| H9cR E65CAYEHJoAT £R4T Or
receiving sajid first electrical_ copponent therein and 10 a plurality of
term nal recdeiHHFEERF thiess e&?%ﬁﬁ% erally perpendicularly to at |east

one of said surfaces-;Tladkcireaupt usath tayrody consurt inve feomi tiads, one of
sai d terminals belng |ocal ed, i 0, cach | of. sal & Lerrhpale 1905868LYID
cavities, edach 'salid term nal  having a body
traces on the circuit board 14 in comparison with
15 conventional asymmetrical circuit arrays. In addition,
the symmetrical array is a characteristic of a terminal
pattern that facilitates connector manufacture and
assembly.
Due to the increasing circuit density of edge
20 card connectors, adjacent through holes and terminal
tails in an array may be positioned very closely to one
another. Such is the case in the instant invention
wherein the symmetric nature of the array with respect to
the centerline 108 means that through holes of the inner
25 lines 110 are very near their mirrored through holes’
directly across the centerline 108. Thus, if ordinarily
shaped terminal tails (FIG. 9), are inserted and are
soldered therein, it is possible that the resulting
solder fillets on the surface of the circuit board may
30 overlap, thereby short circuiting the respective board
contacts. While the short circuiting effect may not be
particularly problematic when both board contacts extend
from the same reference terminal, as they do in the
preferred embodiment of the invention, such solder
35 bridging may be perceived to indicate a defective or

inferior product.



. portion, a contact arm extending fromsaid body portion for electrically

contacting said first electrical conponent, a retention portion for
retaining said termnal in said cavity, and a board contact extending 20
from said body portion; wherein said board contact of at |east sonme of said
termnals is a through hole-type tail ,for extending throughlad ARRSIEEti ve
one of said through holes, said tall_anIudlng a full segnent and an

abutting narrowed 25 s gngp&ereggh §@ggegﬁ?a@gkggﬁgggeéfgggeg genterline

general ly perpendlcular to sald mating sur Ine of said
nar r oned segﬁ@h@ebebhgdﬁiﬂgerthﬁohﬂvﬁ@téﬁﬂtéﬁrmhéaéftgaﬂé @l havegeent ,

sai d abUtt'nﬂu§§9§8?&§n@byég'89t8§&%§§”f§éhdtﬂétbBanBQvEQHHt8455Efaces of
said 30 second el ecirical onent en said connector is nounted to said

second eIect??%a?eﬁ%ﬁﬁﬁﬁ%nFerT3na¥h@n€oﬁn@é?é?wéﬂ gpdmait2ldferein said

full amd naréﬁmeﬂdﬁﬁgnﬁﬁbﬁ 6h€bEﬁEltQe@ﬂéﬁtalgeneéﬁbtélgnﬁﬁbm ahépe 25
14 APR 2003 The conne % cla 12 wherein,sald general g
scrape |nclda%s a gene?%l y 8|r BFaFe St ERCS 15T FAB L onndBt BF S6F - EF |n112

wherei n the endodimsatd afrtbeednyeghean, r ehet ebfitoensapd fubhssegoent is 5
general 1y 1 apeh et fUBHI: 8! 2, ENLELhLAE 9555aha. LHL! n920BENL, gaﬁagov'de a

m sal i gnnment tol erance as sal Is Inserted into sal thro ol e
The connect of2%f1i8| EPHNed Qﬁeﬁerhgéérana@e¢e5§@n§éﬁé°§f°§ap§tﬁérﬁfﬁﬁﬁs have

a paifoof spaced gpash d9cGaptagtancieignd (21Bai 1o9f 18pacedeapantnbeard
contacts, wherein ﬁCh of said board coniacts of -said term nal is a through

hol e-t ype taF?efB?l xt@nBERGVERFoUGRTACR O PREpORTI AGOTHEr BR§hSAEPe i n said
circuit boarthewnbef ei nMeashgehesal llyt abl prefegaed eebsdaamkntniékudes a ful

15 segnment apd. an 2 E#%égng gg fo dgggggggag %oé& %egﬁgnt havi ng edges and

a centerline generally perpen ica 0~ sai cénterline of each
narrowed segment bei ngloppseantiym the sbnteentntrefisésdébncdrfespondieng

full ﬁ@gnﬁntbe@wééﬁnéhé'988b§E¥@§8ee§§haHB Bétgoﬂab&§f8Ee293aBEtEh@g
segnent s belng si.tioned between said top and botton1suxfaces of said

board when sB& an¥%¢|glé?@léxbeﬁaﬁnb4thr8hgﬁ SREUYERr bigh RBPefvdhd wherein
sai d directioagmeht of 6eke@pssahd b@&ﬁQCtheaaenverbpaeadaeengeaeaglIy in

ro further SpePEns FER SBFHCEBNABrFi ABcbt (B8 HOPUPITageAReor TEE ARR
2003 26 printed circuit board 14. 1In addition, the greater the
20 width of the solder tail, the lower the inductance of the
terminal. Meanwhile, the narrowed segment 128 extends
through the bottom surface 23 of the printed circuit
board 14 and has a centerliné which is laterally offset
from the centerline of the full segment 126 and through
25 hole 24. Thus, the respective centers of the narrowed
segments 128 protruding through the bottom surface 23 of
the printed circuit board 14 are further apart than are
those of terminal tails not having a narrowed segment
such as those shown in FIG. 9. Comparing FIGS. 9 and 10,
30 this feature is illustrated by the fact that D2 is
greater than D1. As the respective centers of the tails
at the soldering surface (bottom surface 23 in this case)
determine the centers of the respective solder fillets
132, the additional spacing of D2 relative to D1 prevents
35 the solder fillets from overlapping and causing a short

circuit.



. 17. A conductive termnal for an electrical connector for connecting a
first electrical conponent to a circuit nmenber, said circuit nmenber having
generally oppositely facing mati ng and renote surfaces and 5 conductive
regions on at |east one of said surfaces, at |east one of said conductive
regions being a through hole, said connector including a di elﬂ:tApngU ousi ng
having a receiving area for receiving—said first electrical conponen
therein and a pluralit f i [AVA) it ext endi n

general |y per pendi cul a?flhg/é tr%&;x{H easst]e%g{neg&gfldsé;i%cfcegér%aahgfeys,lnscgji"ﬁiet erti nal
conpri sing: 9SP&dP 1R tidmered gdamtvdrar ssirmtdia dratieny Is dmwsaidl oy
portion for eentaelliing o& &Hd rsf) 1elRndial; LOonpona ;e dps a et S{H}eg”
portion for retai relhgfg sai d&tr%(r)m nal inits respective cavity; and a board

contact ext eRdMMGSAYor S RPPoMATSriEC Ry dite SedBverd cBitact of

sai d t&rni nakaper2d adgesougioieleentiypea iidefort edentdiae t hraugh said

t hrough hol e id. tail .includin full, .segnent and an abutting narrowed
segnment , eacﬁeégﬁrgfé;n?ohal\ﬂsﬁg%é‘ﬁﬁgst%’fn a3 1% itﬁ? i ﬁ%ﬁspendi cul ar
to said mati dgovntfiage theheoremtordn matef e ¢t inanriowasbaaepnent bei ng 25

of fset fromthe centerhisng . Qf g, 1ful nt ' ting segnents
abutting between said m?ti r}‘l%raen a%&r?otégo?ﬁ_r acefg%ﬁogal L%%:elsrccwptstlgrbwanrfber
when sai d t eFRENARVRELANEnCORNES t9F d termdmal wadhdrail3®rks/idrhe ter ni nal

gfanglrg})lm 1;ng,ﬂrrgﬁegﬁcagitdfﬁwa?ﬁg@%gpr%nﬁ{\al of, cl ai %ria?lc\%ﬁ;&éjrie%r%rgaj grllg?eﬁer al
y - - _ . , | , I [
ghonon shapepﬁﬁgﬁﬁb‘zgra JETerAVS F e BTV IS R high AesRH003 27 20. The
termnal of cbansridrwherd ant kelvent ofectni Gynatgtird-arsegnest renote from
said full seggept Ls geper %I la%oti%r_{?f e%otl%"é’arg: Si?gd cent eIrI ine of said full
segnent to provide alm.salli ghnent 1ol &rance das s& dtail B PSR tRd into
sai d t hroughifohet 2imited ter rhealerdioddimeint (57 fdestdreiberbiresimg e pai r
of spaged apast af9nbact :2LAB ARGRAR e@t?.f ?@%;:ﬁ](h%pae%ar@%ﬁe&.d Sgont act s,

- i |

n

each board cont ac? %el ng a_through ho ype-t for ex ng through a
10 corr espon@i h§TRRFHUGH SABPEiMETIE S Fosisddemechdar de exdhisr e daame | s

ih ncl udi ng a 68l ghsegﬁeehtaaﬁ_,ami@muti lrlfim&rartqw% SedRide QI i iwd t )
avi ng edges_and_a enterline genera erpendi cyl ar to sai.d hoard, the
cent e?l i ng o‘f'ﬁeéﬁ?:ﬁnﬁgﬁ% éEséﬁ rﬁé’ier‘% S%fgf‘%é‘ttsf .OH:J"-(J,:IIIJI% FETS &ent erl i ne
of each correspdbadang 6dl bnsegwentt ioaatlr ahsipeisonrbétanveemeaehl afr said pairs
Of abuting seaEDLSCRELROAPASLHL0Re] bel Waghradd ot ANl ot Lom sur faces

of said board when sai s_are _extendi t hrough said-t hrough hol e, and

wher ei n sai cCORFREEE¥RstBrough hole regions and terminal tails are
used. Other modifications to the described embodiment (s)
may also be made within the scope of the invention. The
invention is defined by the following claims:



. 20 offset of said respective centerlines are generally in opposite
directions such that said centerlines of said narrowed segnents are further
apart than said centerlines of said full segments. .A[.A e.AF,
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%~& ()-]zodY71!! SY10% conductive signal terminal in one of said

terminal receiving cavities, said signal terminal having
15 a body portion, a contact arm extending from said body
portion for contacting one of said conductive pads of
said circuit card, a retention portion for retaining said
terminal in said cavity, and a board contact extending
from said body portion to said conductive region of said
20 circuit board; and
a conductive reference terminal in another of
said terminal receiving cavities, said reference terminal
having a body portion, a contact arm extending from said
body portion for contacting one of said conductive pads
25 of said circuit card, a retention portion for retaining
said terminal in said cavity, and a board contact
extending from said body portion to said conductive
region of said circuit board;
wherein one of said board contacts of one of
30 sald terminals is a through hole-type tail for extending
through said through hole, said tail including a full
segment and an abutting narrowed segment, each segment
having edges and a centerline generally perpendicular to
said board, the centerline of said narrowed segment being
35 offset from the centerline of said full segment, said

abutting segments abutting between said top and bottom
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2. The connector of claim 1 wherein the end of
said narrowed segment remote from said full segment is
generally tapered toward said centerline of said full
segment to provide a misalignment tolerance as said tail

is inserted into said through hole.

3. The connector of claim 1 wherein said
reference terminal has at least one contact arm and one
board contact on each side of said slot, wherein each of
said board contacts of said reference terminal is a
through hole-type tail for extending through a
corresponding through hole in said circuit board, wherein
each of said tails of said reference terminal includes a
full segment and an abutting narrowed segment, each
segment having edges and a centerline generally
perpendicular to said board, the centerline of each
narrowed segment being offset from the centerline of each
corresponding full segment, a transition between each of
said pairs of abutting segments being positioned between
said top and bottom surfaces of said board when said
tails are extending through said through hole, and
wherein said directions of offset of said respective
centerlines are generally in opposite directions such
that said centerlines of said narrowed segments are
further apart than said centerlines of said full

segments.
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4. A conductive terminal for an edge card-type
electrical conneetor for connecting a circuit card having
opposed surfaces with conductive pads thereon to a
circuit board having top and bottom surfaces and

5 conductive regions on at least one of said top and bottom
surfaces, at least one of said conductive regions being a
through hole, said connector including a dielectric
housing having a longitudinal slot for receiving said
circuit card therein and a plurality of terminal

10 receiving cavities extending perpendicularly to and
intersecting said slot, said terminal comprising:

a body portion;

a contact arm extending from-said body portion
for contacting one of said conductive pads of said

15 circuit card;

a retention portion for retaining said terminal
in its respective cavity; and

a board contact extending from said body
portion to said conductive region of said circuit board;

20 wherein said board contact of said terminal is
a through hole-type tail for extending through said
through hole, said tail including a full segment and an
abutting narrowed segment, each segment having edges and
a centerline generally perpendicular to said board, the

25 centerline of said narrowed segment being offset from the
centerline of said full segment, said abutting segments
abutting between said top and bottom surfaces of said
board when said connector is mounted on said circuit

board.

30 5. The terminal of claim 4 wherein the end of
said narrowed segment remote from said full segment is
generally tapered toward said centerline of said full
segment to provide a misalignment tolerance as said tail

is inserted into said through hole.
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u segment a an abutti narrowed’ segment, each
segment having edges and a centerline generally
perpendicular to said board, the centerline of each
narrowed segment being offset from the centerline of each
10 corresponding full segment, a transition between each of
said pairs of abutting segments being positioned between
said top- and bottom surfaces of said board when said
tails are extending through said through hole, and
wherein said directions of offset of said respective
15 centerlines are generally in opposite directions such
that said centerlines of said narrowed segments are
further apart than said centerlines of said full

segments.

7. A terminal tail for extending from a
20 terminal and for engaging a through hole in a circuit
board having top and bottom surfaces, said tail
comprising:
a full segment proximate said terminal, said
full segment having a first width; and
25 a narrowed segment extending from said full
segment, said narrowed segment being narrower than said
first width over the length of said narrowed segment;
wherein when said tail is fully engaged with
said through hole, said full segment extends into said
30 through hole from said top surface of said circuit board
and said narrowed segment extends from said through hole

from said bottom surface of said circuit board.



10##
1O##! " YOLOY%HE () - +31 J| JIKELLMVMUSML! ! ° Y&L09& ()- 1! Y&LOY& ()- 1! Y&LOY& ()-1
1> Y&10%x& ()-1!" Y&L0%hh& ()-1!" Y&10% ] & () - LrrVLNNNNNNNNG A =1 ° 1098 () - " 10%&
()- 10 10 14 APR 00

10°) 3@ 10%& ()-m " Y&10%0& ()- 1!  Y&L0%&' () - 1N! OOPQRSWUS{\ =! ° ARy 310
'10% & ()- 31 F 109& ()- 3! F 109& (¥ 3!) F 10%p& ()- 3!

10 F 100 (131" F 10388 (]S 100G () =AY, SRR P Mo (-

1 F&L0%R ()Eull pdogeryowed FRAGURAINGS (Forbirg1boRieY M, AFgEDeFRALY) -. N d\\ <

LEI00 (). T FAT0W0T8 (). 111 AN [ ShE1 1 wyalosg

L & ()-ssiQW&m% & ()-Qm ‘]\(]\(]mo%{_gL'}E)-séi YY&10%&: ()-s3109%& ()-9$

mMLO%& () - abcdkewUdMss . YMSd OQGRRRL A2 SBAL YY&E 0884 (h- 83Wh¥¥810%856 H- s3! " YY&L

0% ()-s3! YY&10%- & rgg -s3! " YY&L109& igy—is3kel emanegggggcmo I YYleg%?R! Y, &l

0%08& 1) - ' | EROR (JROTY &309R° (72C+ V2RI 09 Tt R-IGRR™219-€

10RRChhdi Bj SkeltdlwU3ME!' Y " $10%&' ()-!'Y "$10%& ()-!'Y "$10%& ()-!"Y

:$10%&f()-!Y TPI0%RRE () -!Y, &10%& ()-"I111 I morP=!Y

$10%& ! 940%-9~9& () -0! %d0%&' ()-0! % 0% & ()-010%& ()-Z 10 10

10opqrt M Vt W wX9. = 10. The terminal taill of claim 8 wherein said

general gnomon shapes includes a generally circular

notch.

10 : 11. The terminal tail of claim 7 wherein the
end of said narrowed segment remote from said full
segment 1s generally tapered toward said centerline of
said full segment to provide a misalignment tolerance as

said tail is inserted into said through hole.
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and remote surfaces and conductive regions on at least
5 one of said mating and remote surfaces, at least one of
said conductive regions being a through hole between said
surfaces, saild connector comprising:
a dielectric housing having a receiving area
for receiving said first electrical component therein and
10 a plurality of terminal receiving cavities extending
generally perpendicularly to at least one of said
surfaces; and
a plurality of conductive terminals, one of
said terminals being located in each of said terminal
15 receiving cavities, each said terminal having a body
portion, a contact arm extending from said body portion
for electrically contacting said first electrical
component, a retention portion for retaining said
terminal in said cavity, and a board contact extending
20 from said body portion;
wherein said board contact of at least some of
gaid terminals is a through hole-type tail for extending
through a respective one of said through holes, said tail
including a full segment and an abutting narrowed
25 segment, each segment having edges and a centerline ’
generally perpendicular to said mating surface, the
centerline of said narrowed segment being offset from the
centerline of said full segment, said abutting segments
abutting between said mating and remote surfaces of said
30 second electrical component when said connector is
mounted to said second electrical component.
13. The connector of claim 12 wherein said
full and narrowed segments combine to form a generally
gnomon shape.
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general gnomon shape includes a generally circular notch.

15. The connector of claim 12 wherein the end
of said narrowed segment remote from said full segment is
generally tapered toward said centerline of sgaid full
segment to provide a misalignment tolerance as said tail

is inserted into said through hole.

16. The connector of claim 12 wherein said at
least some of said terminals have a pair of spaced apart
contact armg and a pair of spaced apart board contacts,
wherein each of said board contacts of-said terminal is a
through hole-type tail for extending through a
corresponding through hole in said circuit board, wherein
each of said tails of said terminal includes a full
segment and an abutting narrowed segment, each segment
having edges and a centerline generally perpendicular to
said board, the centerline of each narrowed segment being
offset from the centerline of each corresponding full
gegment, a transition between each of said pairs of
abutting segments being positioned between said top and
bottom surfaces of said board when said tails are
extending through said through hole, and wherein said
directions of offset of said respective centerlines are
generally in opposite directions such that said —
centerlines of said narrowed segments are further apart

than said centerlines of said full segments.

+
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connector for connecting a first electrical component to
a circuit member, said circuit member having generally
oppositely facing mating and remote surfaces and
5 conductive regions on at least one of said surfaces, at
least one of said conductive regions being a through
hole, said connector including a dielectric housing
having a receiving area for receiving said first
electrical component therein and a plurality of terminal
10 receiving cavities extending generally perpendicularly to
at least one of said surfaces, said terminal comprising:
a body portion;
a contact arm extending from-said body portion
for contacting said first electrical component;
15 a retention portion for retaining said terminal
in its respective cavity; and
a board contact extending from said body
portion;
wherein said board contact of said terminal is
20 a through hole-type tail for extending through said
through hole, said tail including a full segment and an
abutting narrowed segment, each segment having edges and
a centerline generally perpendicular to said mating
surface, the centerline of said narrowed segment being
25 offset from the centerline of said full segment, said
abutting segments abutting between said mating and remote
surfaces of said circuit member when said terminal is

mounted to said circuit member.

30 18. The terminal of claim 17 wherein said full
and narrowed segments combine to form a generally gnomon

shape.

19. The terminal of claim 17 wherein said

general gnomon shape includes a generally circular notch.
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5 is inserted into said through hole.

21. The terminal of claim 17 further
comprising a pair of spaced apart contact arms and a pair
of spaced apart board contacts, each board contact being
a through hole-type tail for extending through a

10 corresponding through hole in said circuit board, each of
said tails including a full segment and an abutting
narrowed segment, each segment having edges and a
centerline generally perpendicular to said board, the
centerline of each narrowed segment being offset from the

15 centerline of each corresponding full segment, a
transition between each of said pairs of abutting
segments being positioned between said top and bottom
surfaces of said board when said tails are extending
through said through hole, and wherein said directions of

20 offset of said respective centerlines are generally in
opposite directions such that said centerlines of said
narrowed segments are further apart than said centerlines

of said full segments.



