; €3e7001t 44h767T7x 3 I MPROVED M CROSTRI P EDGE CARD CONNECTOR
Background of the,WMMBME@ﬁn@mﬁe present invention relates generally to edge
card connectors, a icularly to connectors that utilize flexible
circuitry as the conngd®@¢ contacts and which have increased conpliance. 5

Connectors are wel i he art which provide a connecﬁigxﬁgmﬁmeen a
primary circuit bo I “mﬁgmg@ﬁ@condary circuit board and are g y
referred to in the"ar card connectors. These connectors typically

i nclude an insul ative %8 ng having a slot 10 extending | engthwi se w thin
the housing that receives an edge of the secondary circuit card and a

plurality of contac ON..QRPQ Q of the_slQq g--.g contacts are
typically stanped afrd—totfed and—thu eh-contectors—are-limted in their
"pitch", i.e., the spacing between 15 the contacts. Where the connector

contacts aéﬁC§§?gﬂﬁ§ g@dtkgrgggengggnstanping and formng process limts
the pitch ut 0.5mm By using flexible circuitry
for the contacts, snaller pitches of about 0.3mm may be obtained. U S 20
Pat ent “b-_51679h91§rb§§ﬂﬁdiEGEHQEBndEEQEhggsgén%%BQI9OEBeEH?E hicki zi ng
flexible circuitry and having a circuit card-éngagi ng"neans That applies

and mai nt aicBanaceerbaAChnlome@e0Bal-Be GRS ke cbhaeeso-Batnhake formed on
~ 8 F Ea 2a03 2 the circuit card. Although reliable, it has been discovered

that this ceaneetofleandbleuctirenif®y RESEESS confeccitolerent aditsadndnt ages in
its conpliance aspect. For exanple, in such a connector, a solid ground

pl ane i s 5S5whyphchhiy fiocmedsas pamplafncke flexible circuitry, and signal
circuitry is laid over the ground plane, but the ground plane ends before

t he iBnt er connectCrpneckesst age wedas knpwine ivhéhgr amtd whlighe preoviddecant i nued
into the ' interconnection areas, the solid characteristic of the 10 ground
pl ane woul GOREECES OBt PELYSEPhE PréfPBe cdinictiditt PPaie @&t 3and reduce t he
conpl i ance aspect of the conpectqr ere it sometinmes cannot fully mate

wi th opposfR§ORGRTEc LT e BOGK S RB Y PrELIPIERYY &M ET e iWonnect or

is nounted in tance?.where there are 15 v%riations in.the circuit board.

Accorqingl§?gaa. ed%f 5798 FF&?iERQQ§959ﬁ%Ty gﬁﬁﬁ%éF@Pq%Q%Qh i ncreased
conpl i ance 3ad LRLOYGdigauRd RLARA LGRS Sk IR b Ghdhe | nvention
sent sadva

20 The pre Irnvention overcones these di ages providing a

Cirgy t cardrearnes Qe Hwise WHHe tHe HedddhgMdHht HRaseS coppl i ance
that facilitates the ability of the flexible circuitry to conformto

vari ati ons dda@t oft t@RCEHRIdR v dite@d M@ GdT W tpldlr-dagaid dfo which it
is mated. Accordingly, it is a general object of the present
contacts on opposing sides of the slot. These contacts
are typically stamped and formed and thus such connectors
are limited in their "pitch", i.e., the spacing between
15 the contacts. Where the connector contacts are stamped
and formed, the stamping and forming process limits the
pitch that can be obtained to about 0.5mm.
By using flexible circuitry for the contacts,
smaller pitches of about 0.3mm may be obtained. U.S.
20 Patent No. 5,679,018 issued October describes a card
connector utilizing flexible circuitry and having a

circuit card-engaging means that applies and maintains a

contact force on the conductive traces that are formed on



1 8 FEB 2003 3 invention to provide an inproved circuit card connector
that has a conpliant flexible circuitry that extends through the

i nterconnection interfaces of the connector and that has a structure that
cooperatively spreads the 5 connector opening force al ong tﬁ@ tgnah of the
connector card slat. Another object of the present inventi IS to provide
a circuit card connector utilizing flegible circuitry in which the flexible
circuitry includes an 10 apertured ground plane pattern di sposed beneath
the signal traces of the flexible circuitry, the ground plane pattern

ext endi ng theoctheuiht errdnneditbought erllasblareas had beenapertures
thereof reducing the stiffness of the flexible circuitry in those areas

whi | e i ncr dascayexsdt hbagr sbhae conareher, CPheXIbCEioy awy Powsesance
thereof. Yet another object of the present inventiqgn is to provide a
circuit caF&m@oHHE€F8Ptu9FF?9Vﬁ@tﬁE§§|BPeléﬁrGGWP%%aPGGp@@MQ$§ -a connection
between a circuit board,and a circuit cards, the_flexible circuitry being
20 suppor t E3%0R*BPBLEY t ¢7SFUSE 6 CPHQeEGHHecF‘oFO&&ldd SRR P of

cont act sprln S at _are vabl orted a air_.of cradle nbers, the
cradPe cg;@p{ RFRs &%p t%‘? gﬁ e P TSRS G Eher ef r om

t hat prol e%‘i hQ‘i’ar gﬁrgﬁﬁ E)k( é‘ b'l%u ' 'b?r'é'rt ft¥1e %lr%ul?ﬁ‘ Jans B f Qo

partially su port ecircultry in ace connector and

equal |y di g;&foh%t 1%%”%nh@eb§%%‘¥eh t@% b ‘Ee&@&'ﬁ%“etc‘%&ont he,Qpenj g force

required t epar te the contact springs. A yet further

obj ect of heapres@rlel RERNGHrOHMndS P1AnR @Y (iié ;RG] Gath aarnect or
utilizing flexible circuitry to effect a connection between a plurality of

5 circuits igtexconheditiotbdeai’zd &hd Woldlid \epfrapidentiidtsi Orof g cui t
board, the flexible circuitry being supported on opposite sides of a
cirawi t camrgtoundeipliang sloatl dofacthe oc @icifienr ,tHehef Hdxebbld ecicrqwitity y bei ng
supported on a pair of contact springs that are novably nounted on a

thereat and reduce the compliance aspect of the connector

where it sometimes cannot fully mate with opposing

contacts formed on the circuit board to which the

connector is mounted in instances where there are

15 variations in the circuit board.
Accordingly, a need for a flexible circuitry

connector having increased compliance and improved ground

plane areas exists.

Summary of the Invention

20 The present invention overcomes these disadvantages
by providing a circuit card connector having flexible
circuitry with increased compliance that facilitates the
ability of the flexible circuitry to conform to
variations that it encounters in the printed circuit

25 board to which it is mated.

Accordingly, it is a general object of the present



10 cradle, the contact springs having distinct armand | eg portions

di sposed on opposite sides of a nounting |ine thereof, the contact spring

| eg portions having alternating slots and tabs formed al ong their | ower
edges, that are interleaved when the contact springs are 15 il 8af bBell83xed
position without a circuit card present in the card-receiving slot, thereby
increasing the size of the card-receivikng opening of the connector. A stil
further object of the present invention-is to provide a flexible circuitry
connector with a 20 resilient |layer or nmenber having a conpliant |ayer

I Nt er sper sewkeiveen otstide a1 Sadprvddie fdax bleaxd restridggcand cont act
springs that support the flexible circuitry, the conplaint |ayer being

def or mabl e thederhagy es suom loyarer dilrectiildl ec arideduii toryderheto ecarpedhsat e for 25
variations in the circuit board, but still effect a reliable connection. In
one princi pdiraugledtheofinterqurasaitidmviemtenineasl of 1ties REUBQAOD3 5 as
exenplified by the preferred enbodi mrent of the invention, an_inproved
circuit cardhEdiidctlvrs i ghongtdse ihat errrrrahivRLY erjierditie exi bl e
circuitry aligned on opposite sides of the card slot, the flexible 5
circiitry iSRAMRAYRF LRIV ifrest aiQpmithe kngtheh R ot®d pl ane
spaced apart fromthe signal traces. The ground plane is apertured

t hr oughout Q%Eéeéﬂﬁﬁn and contains a plurality of openings formed therein

that are aligned, with the signal_traces referably so that_the 10 openings
i e between adj oi ?tn%eléi el"r’ga? roafcets}.1e ﬁ’f%&gr?’%u V%I%/ta %np:'a?t%?n ext ends

through thet I SICERILON. | LA A8mALE8S WIPT £ 4Nl BDEKIbTES | nor ease

the flexibilTity of the ‘circui cooperate wt e conplrant materi al

50 that theghilidy Ofn thiei i D! £151151 & Cu 41 8y CORE PrARS Oaar i ati ons
in the printed circuit board to which it 1s nounted is enhanced. |n another

prince pal agpeetuRdd tPCoi@SETHnd YLt PR, diHBodd@XbOhEaEhl EHEL Y
supporting structure of the connector includes a pair of cradle spring
menbers 20 simiakngegeed hef balse Dliekilel € oobech bt randtirxt gndbuh@rplarel engt h
t hereof an opposite sides of the card-receiving slot. The use of two such
cradl e spriprLrenesst gnadingetntdectonimceéncomneébt aonabntetrfate accept

vari ous edge card thickness. 25 In yet another principal aspect of the
present i n&reismnedaehe oipehtureadteespef ngedeabegsthactudésnaspl afal ity
of reset nmenbers, preferably in the form of 1 8 F.E B,2003 6, el ongat ed
ar ns formeot}?/@tﬂ%’ﬁjeb%?)r?hﬁc%ﬁ’f)%r%namoﬁﬁt%ﬁﬁ?ﬂg‘*’%h%ﬁfai"aFVeﬁ‘ﬁéng rom In

thel{SOUtmaége%§£§Sﬁd reference, flexibility and compliance thereof.

Yet another object of the present invention is to
provide a circuit card connector utilizing flexible
circuitry to provide a connection between a circuit
board and a circuit cards, the flexible circuitry being

20 supported on opposite sides of the connector card slot by
a pair of contact springs that are movably supported on a
pair of cradle members, the cradle members each having a
plurality of arm members extending therefrom that project
toward the flexible circuitry in a manner so as to

25 partially support the flexible circuitry in place upon
the connector and equally distribute along the length of

the connector, the opening force required to separate the



the reset arnms contact the underside of the flexible circuitry extends at
equal intervals along the length of 5 the connector. These reset arns serve
to equally distribute and spread out the force required to open the contact
springs that support the card-contacting edges of the flexibl$ &iréﬁjtry.
In still another principal aspect of the present 10 invention k& B0
exenplified by an alternate enbodi nent ,t hereof, the reset nenbers are

i nt erconnected by conmon el enents exterdi ng | engt hwi se al ong the connector
at free ends thereof so as to preclude the inposition of high point forces

upon the flextBke GbiGuigkry and to prevent 15 the formation of indentations
therein. These and ot her objects, features and advantages of the present

invention will peyele&ulry hedebseead othitelgbra seomsiigeeatiion afs the
foll owi ng detailed description. 1 8 FEB 2003 Brief Description of the
Dr awi ngs | pridvédeoar sd rafuitheafrd kconneg tdes artiijtizamgoff el bdet ai | ed
description, reference will be nade to the attached draw ngs wherein |ike
ref erence Mimenaltsys tioderfifieloy bl kenpeicts oandakiwecsi @& pRuGa 11 tys of
perspective view of a prior art circuit card connector and circuit card

t hat Sexenpldifficad tehery jselcd retuigs €ax9d aige a yaxstl ikoh eéc cdrs Uik sweinch t he
present invention finds it greatest utility; 10 FIG 2 is an enlarged

per spect i vé& \IEFUGE HIRdrcon drlegribieg cifscuitry being supported

on opposite sides of a circuit card-receiving slot of the
connector, the flexible circuitry being supported on a
pair of contact springs that are movably mounted on a

10 cradle, the contact springs having distinct arm and leg
portions disposed on opposite sides of a mounting line
thereof, the contact spring leg portions having
alternating slots and tabs formed along their lower
edges, that are interleaved when the contact springs are

15 in a relaxed position without a circuit card present in
the card-receiving slot, thereby increasing the size of
the card-receiving opening of the connector.

A still further object of the present invention is

to provide a flexible circuitry connector with a

20 resilient layer or member having a compliant layer
interspersed between conductive areas on the flexible
circuitry and contact springs that support the flexible
circuitry, the complaint layer being deformable under
pressure by a circuit card in order to compensate for

25 variations in the circuit board, but still effect a
reliable connection.

In one principal aspect of the present invention and



FIG 3 is a sectional view of the connector of FIG 2 taken along lines 3-3
thereof; FIG 4 is an expl oded perspective view of the 15 connector of FIG
2; FIG 5 is a perspective view of a connector flexible circuitry edge card
constructed in accordance with the principles of the present irhviehEB 163

FIG 6 is an expl oded perspective view of the 20 circuit card connector of
FIG 5, FIG 7 is a perspective view of the circuit card connector of FIG
5 with the flexible circuitry and cradfe nmenbers renoved for clarity and
illustrating its base portion; 25 FIG 8 is the same view as FIG 7, but
froma dif fher esempigiféeedntbywiche plrefeomedctembodiadineé aifd thent act assenbly
springs in place thereon; 1 8FEBZzO003 s FIG 9 is a sectional view of
t he connectiovestibhG aB iimpzovest cévrditi cardwicohaectarciisc pirovdged

di sposed therein;, FIG 9A is an enlarged detail sectional view of the 5
area of coMi&ét thet wesshing dengabs oprifAgxakd et Ivd raudkmy eldigneditry; FIG
9B is an enlarged detail, sectional view of the area_of .contact between the
base of t h®cORRESLSE Sideshef the card slot, the flexible

5 circuitry including a plurality of signal traces and a

common ground plane spaced apart from the signal traces.
The ground plane is apertured throughout its extent and
contains a plurality of openings formed therein that are
aligned with the signal traces, preferably so that the

10 openings lie between adjoining signal traces. This
ground plane pattern extends through the interconnection
interface areas where the apertures increase the
flexibility of the circuitry and cooperate with the
compliant material so that the ability of the flexible

15 circuitry to conform to variations in the printed circuit
board to which it is mounted is enhanced.

In another principal aspect of the present
invention, the flexible circuitry supporting structure of
the connector includes a pair of cradle spring members

20 that engage the base of the connector and extent for the
length thereof an opposite sides of the card-receiving
slot. The use of two such cradle spring members provides
the connector with an ability to accept various edge card
thickness.

25 In yet another principal aspect of the present
invention, each of the cradle spring members includes a

plurality of reset members, preferably in the form of



flexible circuitry; 10 FIG 10 is a cross sectional view of the flexible
circuitry used in the connector of FIG 5, with the flexible circuitry laid
out in a horizontal plane; FIG 11 is a plan view of the flexible circuitry
of FIG 10, taken from above and illustrates the signal 15 trace pattern
formed thereon; FIG 12A is an enlarged detail view of a portildhFEf 208 G

11, taken at area "A" thereof illustraging the flexible circuitry along the
edge of the base; FIG 12B is an enlarged detail view of another 20 portion
of FIG 11, taken at area "B" thereof, illustrating the flexible circuitry
al ong the eeshgatedgares tbemeéQnuechothat sphengomnemperspahdg; FIG 13 is a
pl an view of the flexible circuitry of FIG 10, taken fromthe bottom

t her eof andxtehbBusgr atitwgrdbyt hhedescomt i nlinushgipundtphadeegaehern f or nmed
thereon; FIG 14A is an enlarged detail view of FIG 13 taken at area "A"

t her eof al 6hg rheetdgemef cohbabhsthef undersidegoEEBh2063e8ibdrnector; FIG
14B is an enlarged detail view of FIG 13, taken_at area "B" thereof, along
an end edgfimedittrHecrbapdst aspernglointhsvadanadens; theFlengthcofs an

enl arged detail view of FIG 13,
5 the connector. These reset arms serve to equally

distribute and spread out the force required to open the
contact springs that support the card-contacting edges of
the flexible circuitry.
In still another principal aspect of the present
10 invention and as exemplified by an alternate embodiment
thereof, the reset members are interconnected by common
elements extending lengthwise along the connector at free
ends thereof so as to preclude the imposition of high
point forces upon the flexible circuitry and to prevent
15 the formation of indentations therein.
These and other objects, features and advantages of
the present invention will be clearly understood through

a consideration of the following detailed description.



taken at area "C' thereof, along the center edge near the contact spring of
the connector; FIG 15 is a cross-sectional view of the connector of FIG

5 with a circuit card inserted therein; 10 FIG 16 is a sectional view of
the connector of FIG 5 in a first, or rest position wthout a %lFr@Lth@ card
inserted therein and illustrating the extent of interleaving o? t nt act
spring leg portions; FIG 17A is a view simlar to that of FIG 8, but 15
illustrating an alternate reset nmechanism and, FIG 17B is a perspective
view of a cradle spring nenber using the alternate reset nechanismof FIG

17A 18 RBE L HAIAQBeridred ke 9ty of the Preferred Enbodi nents
The Structure of the Prior Art ITTustrates a prior art card

connector, generd lghd dGaee @ fat né0.f ARSI IRG I GG danagen th 5 the
principles of the present invention. This connector and its constructions

are descri ktadildd SeRatigntiddy. re el Willl e meidd tearch&onnect or
Uilizing Flexible FilmCrcuitry" and which is assigned to the assignee of
t he presentatitadced dravigyadiwhelresor d ide tde feypatantnuEegpd i cation is

i ncorporated by reference herein. Turning to FIG 1, a known connector 20

i s dépi ct eddandifiy usitheattasrtishendypihexeist yl e of circuit card

FIG. 1 is a perspective view of a prior art circuit
card connector and circuit card that exemplifies the
field of use and the type of connectors in which the
present invention finds it greatest utility;

10 FIG. 2 is an enlarged perspective view of the
connector of FIG. 1;

FIG. 3 is a sectional view of the connector of FIG.
2 taken along lines 3-3 thereof;

FIG. 4 is an exploded perspective view of the

15 connector of FIG. 2;

FIG. 5 is a perspective view of a connector flexible
circuitry edge card constructed in accordance with the
principles of the present invention;

FIG. 6 is an exploded perspective view of the

20 circuit card connector of FIG. 5;

FIG. 7 is a perspective view of the circuit card
connector of FIG. 5 with the flexible circuitry and
cradle members removed for clarity and illustrating its
base portion;

25 FIG. 8 is the same view as FIG. 7, but from a
different angle and with the connector cradle and contact

assembly springs in place thereon;



connectors to which the present invention is directed. The connector 20 is
nmounted to a primary printed circuit 15 board 22 having a plurality of
different circuits 24 disposed thereon leading to a plurality of associated
contact pads, or traces 26, |located on a nounting surface 28 off8 fbg 09} r cui t
board 22. The connector 20 is intended to provide a connection 20 between
the circuit board 22 and a secondary cikrcuit card 30 having a generally

pl anar substrate 32 and a plurality of—eontact pads 34 aligned with an
insertion edge 36 of the circuit card 30. The circuit card 30 has its
contact pads 34 ffi%pdsed éh At fddey iaredofthd PR L hged in an

array of one or nore distinct, rows 3 roximate to the insertion edge 36.
Thees cont st A Bk (RS i Qbe RO e bl Bt Bl 147 CHRRATE | n vy

1 8 FEB Zoqgéll.mell known in the art to provide redundant contact surfaces
in order to Erfafte the reliability of the circuit card-connector

connection. Turnm w.ito Fl 2 _1t.c seen t t.he C ector 20
has a housi ng, (r;#rﬂg'og)?}@fo afrh%_tnleax g*eer%sgﬁnceag%t hs\?ﬁé}el%ﬁédl vbﬁiec‘ﬁ Ci;%rrlg’hereal |y
i ncl ugdes t%é%pgﬁfl%% g&ggw&stﬁ%] &Hﬁéf‘é@@ﬁri’l‘%%@rtﬁu ormed from an

electrically 1n ative materi a as plastiwc. ese end portions 40,
serve to defidigigihe ovwehaldryength of 10 the connector 20 and its housing,
as well as the longitudinal ‘extent of a circuit card-receiving slot 80 of

the connector 2&r1d.n driiSs ragadriiladdel ek PO t$OMSidtal eatdw i HE| tige a
recess 42 formed therein, which extends down fromthe upper surfaces 43
t her eof to ardd qff edeiteron risskwhkegni tHe Wddés oB.9he connector and the
flexible circuitry;
10 FIG. 10 is a cross sectional view of the flexible
circuitry used in the connector of FIG. 5, with the
flexible circuitry laid out in a horizontal plane;
FIG. 11 is a plan view of the flexible circuitry of
FIG. 10, taken from above and illustrates the signal
15 trace pattern formed thereon;

FIG. 12A is an enlarged detail view of a portion of

FIG. 11, taken at area "A" thereof illustrating the

flexible circuitry along the edge of the base;
FIG. 12B is an enlarged detail view of another

20 portion of FIG. 11, taken at area "B" thereof,

illustrating the flexible circuitry along the center edge
of the connector at the contact spring;
FIG. 13 is a plan view of the flexible circuitry of
FIG. 10, taken from the bottom thereof and, illustrating
25 the discontinuous ground plane pattern formed thereon;
FIG. 14A is an enlarged detail view of FIG. 13 taken

at area "A" thereof along the edge of the base of the



These recesses 42 conmunicate with the interior, opposing faces 45 of the
end portions 40 and may include in proximty to the upper surface 43,
ranped portions 46, that provide |lead-in surfaces into the recesses 42 to
20 facilitate entry of the circuit card 30 into the connector?8FEB 2003
card-receiving slot SO. Although the housing shown is defined by the two
spaced-apart end portions 40 and the cgnnector base 54 as illustrated in
FIG 4, it will be understood that the“term "connector housing" as 25 used
herein is to be given its broadest interpretation and, as such, is intended
to include LoRGIHY, structures that have |ongitudinal sidewalls which
extend the entire ~aF ~ s zoos 12 length of the connector 20. The | ower
surfaces 47 of tihe endgard ié;flsgrﬂ(&@_{e@ aptiad +iewids antd heeircuit board
surface 28 and may be provided, as illustrated in FIG 3) with support

portions 5 tkemnGtirdd n@i udfe oMo 1D anlthd MRS trtdaenthegpor ti ons 40
are preferably aligned | engthwi se along a | ongitudinal axis of the

connect or Z&ré%%ﬂg%p%j}l’]}%ro{etsr%e_cctcin\ﬁee(_ftgbcre_sses 42 confront each ot her and

preferably are maintained i’'n registration with respect 10 to

a ceyerline C (& 3 ofs Lhe SAA-JEEHM I Sy &0 ofrd he Lonnector 20.

The connector end portions 40 not orly define opposing ends of the

connect or GididH tatCalkkd 0@ WHG-d O Dby ey Knddiei dadeshest | M
recesses 42, but they 15 al so support a circuit card-engagenent assenbly 50

t her ebet weecno.nt‘I;Ihcet csopr&p{)rpgencgg whi Cchon”r?ekc Cylp’_ this circuit

FIG. 15 is a cross-sectional view of the connector
of FIG. 5, with a circuit card inserted therein;

10 FIG. 16 is a sectional view of the connector of FIG,
5 in a first, or rest position without a circuit card
ingerted therein and illustrating the extent of
interleaving of the contact spring leg portions;

FIG. 17A is a view similar to that of FIG. 8, but

15 illustrating an alternate reset mechanism; and,

FIG. 17B is a perspective view of a cradle spring

member using the alternate reset mechanism of FIG. 17A.



card-engagenent assenbly 50 are best illustrated in FIG 4. The connector
circuit card-engagenent assenbly 50 includes two extents of flexible
circuitry 60, that has a 20 plurality of conductive traces, OrIE?Eé%ﬁ§S 66,
formed thereon. These traces, as known in the art, are arranged

si de-by-side order on flexible circuitry 60 and have first conductive
portions 62 exposed in areas flankingjhpe card-receiving slot 80 and second
conductive portions 25 63 exposed at “dpposite ends thereof that oppose the
mounting surface 28 of the circuit board 22. Such flexible circuitry 60
typical ly Imsta#ilaiiaiadptibB £ EHR 2EF b iiadimeait it i |1 zi ng
flexible electrical contacts, or traces 66, formed from conductive netal
foils and bondedrhen St rfuaxind exf ellectBricat IArt nsul ati ve | ayer such as a

pol yam de film An outer insulative |layer 65 may be 5 utilized that
overlies the corfiltt sl 66 lugteraimmertiri@ndporedawhscamentonl so i ncl ude
hol l ow cavities 52 fornmed in their |ower surfaces that receive opposing end
tabs 53 of IRVl dndiartafbrifer20, FRNTHAE Wkt RCIREIATRNIE LTS
extends | engthwi se 10 between the connector end portions 40 and has a wi dth
sligmMly grieit STineiPisR ShdE R MIGIRPUOIRTRRT R - t oF PHHOVTARPE I ort for
the flexible circuitry 60 of, the connector, 20, The_base_ nenber 54 further
has a flat TEHTE PTG DI SEOTEITE® HoRHT Hreal? b3 LonkF deed™3s 15
defining t S xient of the -receiving. sl Th onnect or
base 54 macﬁ T%J?é(\ﬁ%{rg)ién% uégl]%%‘%ftt p%%’f(?g‘?lésin%%&?%%tegﬁ le%%ngglﬁe/a}r(%?%e and

whi ch supp : xihle ¢ I C Lve-portions
20 63 ¢ her ot A DI TEATTy B et R R e e Lo L e per

54.' These pogd SpPdsdiie SPRGHDiAPAr tThd 0 §8£8s9kbes £ boh s | gogLhwi se and
| aterally within the connector 20 and further flank the base nenber central

porti@ns 55pel pESviste B PItOAsorHtedi By PIfEPEREet BeBe2h. ONE- pi ece cradle
spring 58 of the card-engagenent assenbly 60 as explained in greater detai
in said '018 patPutnivgldid i DDAl |y, & hHenpwst sohdeototrhrocbandepbetbdse 18
F' E B 2003 14 nenber 54 hold the cradle spring 58 in position to maintain
a predet er méditbpareaten theewerpetdadfseplendf ofirchatcradfie spring
regardl ess of the tolerances to which the cradle spring may be made. The
Crossw se 5Cepaeferdcearvhbelveks paesenbs ipysnsien afddisegbpéndent on
the intended thickness T of the circuiit board 30 (FIG 1) hecause of the
singl e pi ecEPRatrREDFOY el ct adheurpedngos8. Primary printed circuit

15 board 22 having a plurality of different circuits 24

disposed thereon leading to a plurality of associated
contact pads, or traces 26, located on a mounting surface
28 of the circuit board 22.
The connector 20 is intended to provide a connection
20 between the circuit board 22 and a secondary circuit card
30 having a generally planar substrate 32 and a plurality
of contact pads 34 aligned with an insertion edge 36 of
the circuit card 30. The circuit card 30 has its contact
pads 34 disposed on both sides thereof, typically
25 arranged in an array of one or more distinct rows 35
proximate to the insertion edge 36. These contact pads

34 may, if desired, be electrically connected in ways



The cradl e spring 58 extends | engthw se between the 10 connector end
portions 40 and includes a plurality of transverse slots 59 which are
spaced apart from each other in the |ongitudinal direction (FI@B'ﬁ%. @hese
slots 59 are dinensioned to receive the posts 57 of the base nenber @ . As
seen in FIG 4, the cradle spring 58 15 has a base portion 68 and two
sidewal I s 69 extendi ng upwardly therefifn1mhich termnate in free ends 70.
The free ends 70 define in part fulcruns-F (FIG 3) for the ' card-engagi ng
assenbly 60. These fulcruns F |lie on opposite sides of the centerline C of
t he connectwsrl RGkrzvranidh dfhet e tc drad podidd medinstar80 camtastpport a pair of
contact springs 74. The free ends 70 of the cradle spring 58 preferably
further | ndWdeaessdm exrdar deyagdimsiie Ity rlighiditect e retain the
contact springs 74 in place along the fulcrunms F. These lugs 71 25 extend

| ateral |y iThMEHY FHEHINRSGTERH P HGE T dewal | s 69 so that they engage
the contact springs 74. 18 f EB2Q3 15 Tng posts /7 of the connector
base nenber 54 prEFETbIRPHAR BH ot ghr A3brPaSSEbiRahidiE will apply a

d 1 ned t | y-di ted biasi inst t d
Corin 55, BRI G Rt G TS 7 DR S gl SECRTNG {he cr adl e
i 58 | U0 - i t t t v |
The oradle R R A e R O RO ol S s Gement

| ugs 21 50 ghat; whens @S SERDlahn 1LY HIE1SODE @CEoSEA Nl 4k €5t Ot he

fulcrums Fof the cradl e spring and the engagement |'ugs 71 extend through
t he cont acte 14U Fidtfa VBL M AMKIS] Sk vel A €M AT SiEh NS gradByc be s der ed
as having in end profile, a general Stype shape, with distinct spring arnmns
77 and sprigi lmgscildng’ 810 oo Bt Gib OpPPbhé ecise dese i1l heedgtigros F. The
spring armand legs 77, 78 can be seen to extend | engthw se al ong the
connect or 2fhatcahriderent20 eved sitvs tidusime, cas dvekredwitige sl ot 80. The
contact springs 74 serve as support surfaces for 20 the flexible circuitry
60 whi ch i slepitiwdinal téretentt evf sauréhcesibfcahd-verebeingpsloy 8@ ns 77.
The flexible circuitry 60 extends down toward the connector base nmenber 54
where the sEedmP (PRAREIYR Hortibasthie BPedhed Whe herRdPevrdered to the

contact pads 26 on the 25 circuit board unting surface 28. As illustrated
in FIG 4, ¥pfRFcRHiietidtidmrefess 42 ﬁ‘gﬁmﬁ‘é REFRd W%{'ﬁ]iln outer slots

83 of the connector.end portigons 40. 1 F E 03 16 These clips 82 are
generally'ceéhﬁﬁéﬁj%ﬁﬁpifkﬁﬁdgh%.%Eﬁ?ro?ugF%%e 4E$h§?e5§? ngol%ngitudinally
t her ron1q$g . sprihgs {4, These clips 82 apply a
resig%ance ofge 0 %%%gég égssépr¥%g§'7§’zhat tends to 5 hold themin an
open position. This force is concentrated at the ends of the,contact
springs 74. In opeS®iBRCEPSERi 42 kFOWAURLOGAER BFEBOtRE ERFEGEPTYcard 30 is

i di h d- LVi I f.th . ' i
cdge 36 of TRESEIEATO4E Carat 00enrarsPORE ERe La0SaRa Al SPALGSCont act <

the SPring LedoRokthons 18 ofcsaghee! shheacankact ;aRELAIoE 18R] BRYCS them

outwardly wth respect”tot sitrons on thé cra prin . This

MVement Ccauses éf@bf&@?ﬁéédsfﬁiQﬂr@é&éBOEEE8n§h37réeésEQ§ kbret conductive
15 portions of the flexible circuitry 60 supported thereon

20 facilitate entry of the circuit card 30 into the

connector card-receiving slot 80. Although the housing
shown is defined by the two spaced-apart end portions 40
and the connector base 54 as illustrated in FIG. 4, it
will be understood that the term "connector housing" as
25 used herein is to be given its broadest interpretation
and, as such, is intended to include connector structures

that have longitudinal sidewalls which extend the entire



to nore inwardly into contact with the circuit card. In such a
construction, the force needed to open the contact springs may vary al ong
the length of the connector. The Structure of the Present InveEMﬁg The
present invention, in one principal aspect, overconmes this dis ve.
Turning nowto FIGS. 5 and 6. one enbodi nent of an inproved circuit card
connector constructed in accordance w-th the principles of the present
invention is designated generally at T00: The 25 connector 100 includes an
el ongat ed base portion 102 that extends between two opposing end portions
104, 105 t Rangdéef ofie thiee coneraltlorl @agt h of the connector 100. A sl ot 18
F E B 2003 17 106 runs | engthw se down the center of the base portion 102
and defines theThet tlomeat suixéacescdi’t ofaitder endi worg ioingt 4P08r6f t he
connector 108. The base portion 102 has a plurality of upstanding 5 posts
110 that arélaPsacedCaFitt oFy &fice §EFCHi e PoaE hrddrSNife dnchMéRy &S al ong
the Il ength of the connectqr base portion 102 and which are di spgsed on
opposi te sPFEY IRy h&Shadd USEERItER dPof 1f06 3 TRESE FYRROTH P&tdWFaced
inwardly of a series of, support walls 11%?tha5‘extend 10 | engthwi se of the
connéct or 6§s§n§omﬂ 116 e POFESo e wa i vittfed into

segnents by int.ervening slots 113 .forned th in. .ln.one i,nportant aspect
of the pr eé’éjrﬁtlioﬁl\fer%tq %r{e & r(':arf;e&.laé),lyi Igﬁﬁgtnreg 21(? nz?sthév 1ps§,| ralo "%rfadl e spring

menmbers 15 ll(js%n%ith%li&%qwaqa% 3} SHRPUSnrelld HOYAG, Scﬁ{aixﬂ%e]i@ of the

connect or that 1n turn support the extents of flexible circuitry 140

thereon. Thedga tGradl @ Y0 SRS ohhd lch BHIRGF (Hh YriEdhdRase
portion 102 on opposite sides of the base slot 106. The cradle spri'ng 20

menbers 11%c ahad ldhedy atred rddidtdd3ned & &Ged i il on phidialddspdt
attachnment flanges 116 fornmed along their | ower extents and these fl anges
116 1vave opnian@®nbekline € (FIG. 3) of the card-receiving slot 80

of the connector 20.

The connector end portions 40 not only define
opposing ends of the connector circuit card-receiving
slot 80 by way of their respective recesses 42, but they

15 also support a circuit card-engagement assembly 50
therebetween. Tﬁe components which make up this circuit
card-engagement assembly 50 are best illustrated in FIG.
4. The connector circuit card-engagement assembly 50
includes two extents of flexible circuitry 60, that has a

20 plurality of conductive traces, or contacts 66, formed
thereon. These traces, as known in the art, are arranged
in side-by-side order on flexible circuitry 60 and have
first conductive portions 62 exposed in areas flanking
the card-receiving slot 80 and second conductive portions

25 63 exposed at opposite ends thereof that oppose the
mounting surface 28 of the circuit board 22. Such

flexible circuitry 60 typically has a laminated



formed therein that receive fasteners 118. The fasteners 118 join the
cradl e spring nenbers 115 to the connector 25 base portion 102 at
predetermned intervals in registration with corresponding cavities 119.
The upper cradle spring nmenber 115 al so i nclude an upper, el ongated 18F
E B 2003 i 8 shoul der portion 120 that extends at an angle to thggtgw@g
attachnent flanges 116. The base portiq? posts 110 are positioned and al so
preferably configured so that they coﬁtact the cradle 5 spring shoul der
portions 120 in order to limt the inward novenment thereof with respect to
the card-recoisNg Sl 198 i AiHG12i LIRE RS S Idh ERITer $,,115

i nclude, along the free ends 122 of the shoul der portions 120, a series of

engagenent duigsesl skt Fdrmi® fSRAC RbARRIEAIORR ) |RNIatdMrEE bolRse
engagenent lugs 124 are received within correspondi ng openi ngs 132 forned

in associ attefl £ dleatiblsr id1@sth3GalAs idddistatated esr igudd Gs 6 & 9, the
contact springs 130 have a sonewhat S-shaped configuration and 15 the
openi ngs 13 lveeriets farlen f orarechuten niresuiedi iatee Jxordr it 34 dedher eof , whil e
upper spring armportions 135 and |lower spring |leg portions 136 flank the
i nt erdvedi atw: iporagdrishat3oveiia esprittectcaprdgiys 680 are free to nove, or
rock, about the free ends 122 of the cradle spring 20 nenbers 120 when
engaged with thélhe afmneghianenchgejedions [4Qnayselse ingkudegard, the
free ends 122 of the cradle spring nenbers 120 can be consi dered as

ful crums, JRHAEAANIGotaR SAdRHMSHhiEh THLEHRYRE SWFFarRs 181 %i 11 nove
under urging of, various forces 1%%3Tmo Zﬁ%ents 140a, 140b of fl exible
circuitry FRFSE QSRR D (1P omt LPTIHEC 2D, PR BEWRTT es of

first t 1 of th i it 140 di d 7 E. E B 2003 19

a: {:)?lg tC ?12 35;03%'; ]T:lﬁ%g%o?rheg?tg%ﬁr C]%#ﬁ]er )a/{?ee‘é%%%;)%} tée%@%@g? h]eeré%%“”r'ﬁgs Arm portions
135 th | 295 30 T3 | : j 3 t act
spri fn)ags 1201&%("%%% t:3"(E;é\/\/|nwar and. e%}fde ) a%érg%s?&{++%2$?%t%d‘g){'#ﬂﬁecog, a;:nt o]
5 the car d-g£eaii Poysl Qe 108 iheid hen £ QB98E1 S5 109 18 bpagcrest condition

where no circuit card is inserted into the slot 108. As can be appreciated,
when a cir gphrdvidd dshSpd RS efd Lt hdt P1éREoLar di FE€eet ¥y Ngo sbPt tHO8, the | ower

insertion edge of the circuit card will inpinge upon the 10 | ower spring
| eg porti onsor3&ctard 2dher ehlye dease hdéebeontacfusphengsad3d foawvove toward
each other about the cradle spring free ends 122, which as nentioned above,
act as a patentfal pertubhen 55 (FIG. 3) which may be considered as
15 defining the lowermost extent of the card-receiving slot
80.
The connector base 54 may further include foot
portions 56 that extend outwardly and which support the
flexible circuitry 60 near the second conductive portions
20 63 thereof. A plurality of posts 57 extend upwardly from
the base member 54. These posts 57 are spaced apart from
each other both lengthwise and laterally within the
connector 20 and further flank the base member central
portions 55 to provide a preload, or biasing force to a
25 one-piece cradle spring 58 of the card-engagement

assembly 60 as explained in greater detail in said '018

patent. Additionally, the posts 57 of the connector base



I n anot her inportant aspect of the present 15 invention, and in a departure
fromthe prior art, the contact springs 130, as illustrated in FIG 6, have
their bottom edges 131 slotted in a manner to contain alternating slots 138
and tabs 139. the tabs 138 of each contact spring 130 fit into tHh§ FIgap@s
defined by 20 corresponding alternating slots 139 of their opposing contact
spring 130. This fit may be considered,as an "interleaved" fit as shown
best in FIG 16 and it serves to increase the width of the card-receiving
opening formed by the two contact springs 130, especially the 25 spring arm
portions 13Redbier enf KO AN eXtEeHalardgs- apuah ihgicdneidhexdble circuitry
140 does not contact the circuit card 103 during insertion thereof in a
manner so maimtdid a KedAe@siddd GRS damgodtwddie Clondiedd iends eas 141
of the flexible circuitry 140. By this interleaving of the contact spring
tabs 139 t ogetiies ,crdidl sisgernig tieyardlresd chrtthepenlegadd8sitsoi ncreased to
its maxi mumextent, 5 without nodifying functional novenent of the contact
springs 130vhildte thexitddEl «ispuing ymaybextadels dbwm ¢rosswhee cont act
spring armportions 135 on opposite sides of the connector 100, beneath the
base Pporti orPAVN@ARL AU R VI RAIrfoEuppots BT azed isodedrdentsupport
braces 150 include hook portions 151 that engage opposing slots 152 and

| ugs 153 of°% Hghdakrteiied orsialoreemdr fof tHee FhEFUHe BoRudr 3Py (BX@endi ng
foot portions I55. The bottom portions of the flexible circuitry 140 are
bent aroundillSodédmsse feftt HH0s amgll € ot eesnsecoadof onhactsadid f or
connection to opposing circuits on the printed circuit board 101. In

anot her i npeprimg S8pect of the present invention, the cradle spring
menbers 115 include a 20 plurality of upstanding armnenbers 126 that are
preferably integflg | §radleesprHed e t extandseclanathuiber betyeenr ehdi sposed
between pairs of the attachnment flanges 116 in_the intervening slots 113,
and B9 il | USPRBEEEPT reTd POVt EXRBnH0 LpREr HRGLUABS R BhRFSL25YoREwardly with

respect o Lhe attachnent 11 gpags; 116,200 Lhe shoul der cpartigny 120 The

other in the longitudinal direction (FIG. 4). These
slots 59 are dimensioned to receive the posts 57 of the
base member 54. As seen in FIG. 4, the cradle spring 58
15 has a base portion 68 and two sidewalls 69 extending
upwardly therefrom which terminate in free ends 70. The

free ends 70 define in part fulcrums F (FIG. 3) for the
card-engaging assembly 60. These fulcrums F lie on
opposite sides of the centerline C of the connector 20

20 and of the card-receiving slot 80 and support a pair of
contact springs 74. The free ends 70 of the cradle
spring 58 preferably further include a series of
engagement lugs 71 which serve to retain the contact

springs 74 in place along the fulcrums F. These lugs 71

25 extend laterally inwardly from the cradle spring

sidewalls 69 so that they engage the contact springs 74.



free ends 127 that extend at an angle to the arns 126 and 1 8 FEB 2003 21
toward the apexes 137 of the upper spring arns 135 so as to gently contact
the flexible circuitry 140 in a nmanner where no |ikelihood of puncturing or
ot herwi se damaging the flexible circuitry 140 exists. They extend behind 5
(or beneath) the flexible circuitry 140 and contact the rear sit8fEBaMd
thereof. The positioning of these arm penbers 126 effectively places a
predet ermi ned anount of tension onto-the-flexible circuitry 140 and
inportantly serves to equally distribute and spread the force 10 required
to open the connector along the upper spring arns 135, w thout degrading
the normal force that occurs in the contact area along the first contacts

141. They effectTivelpodrod d51 her fexiddh &bt Stliddde IhopRensduring i nsertion
of the circuit card 103. 15 This reset assenbly may al so take the alternate

formill ustpmeebarabl FIire 17 Aanth guidht Wheras nsHden ailatkle WL 1 Ngo ers
115" have a series of upstanding arm nenbers 126' fornmed therewith and
wher e the a& reyeddiesnidgl oo eowttwahedley siingatdd dei sy Hotcar e

i nterconnected 20 by an el ongated, commoni ng nenber 125' that extends for

t he |®ngt h 3F23et cdmeetatld OWrieg viegen theaidwef | cortfsict dPbingder eof .
Thi s commoni ng nmenber_ 125' connects or unifies the armnenbers 126" on each
si de of the’tRHrerdi \engtyile W nqiitheppradke sspoing ns®usndeset farce 25
R to the flexifl circuitry, rather than a series of point forces as may be
the case witf ‘F‘Fgea?f?ﬁ ArY PRI | TP P extendphlengohwiseious force

wll avoid é%e %}8 F E.B 2003, 22 ossibilitg t hat i ndentations may form
in the fledbre %u?ﬁ‘%f%uqeplf]&l%% or et i O o?arﬁ?les%ﬁ?ﬁ%n%f%rtlﬁ?ee ﬁnds.
As sh b §1n FL.G.: 15, 2 i,l1._5 t :

25 R on the 1B st AR AN RTTIRR b s e SR ateafied, SO
priny | onerS ce e 1T I af o B B TS VPRI of ShecBfrcuit oar

spring | ower |egs 136, ate € novene e’circuit card
103 against_the spring legs,136 will cause the upper 10 spring arnms 135 to
nmove ggai nsct‘r? e%q:&%}lq %&c} Gt?}éqmengagement lugs Pl exteng through

the contact springs openings 75. The contact springs 74

may be considered as having in end profile, a general S-

type shape, with distinct spring arms 77 and spring legs

15 78 located on opposite sides of the fulcrums F. The

spring arm and legs 77, 78 can be seen to extend
lengthwise along the connector 20 at different levels
within the card-receiving slot 80.
The contact springs 74 serve as support surfaces for
20 the flexible circuitry 60 which is applied to the outer
surfaces of the contact spring arms 77. The flexible
circuitry 60 extends down toward the connector base
member 54 where the second conductive portions are
aligned with and soldered to the contact pads 26 on the
25 circuit board mounting surface 28. As illustrated in
FIG. 4, a pair of retention clips 82 may be received

within outer slots 83 of the connector end portions 40.



apply a normal force N at the first contacts 141 of the flexible circuitry
140. The arm nenber free ends 127 and the commoni ng nenbers 125' are

| ocated in the connector assenbly at a location that is above the point at
whi ch 15 the contact springs 130 nove (i.e., their fulcruns),1%hq@qwm Pin
FIG 15. As such, force R works slightly against force B and therefore

| essens the opening force of the conn or to a degree and renders it mare
uni formalong the Il ength of the connector 100. The arm nmenbers 20 126,
because of their spacing intervals, act to uniformly distribute the opening
force al onghehke ldrngish saf atrlee ceartradllgr Ctebaped Rerelinalesid ta paia nore
consi stent spring opening. Turning now to FIGS. 10-14, the present

i nvention I i Ri.@n rovi R i jrcuitry
STracture that e oy o e Ao e e riar ™ 5 EE B D003 23

of the priehgide tAe MWD JhGngk074he Y| iGig @4 p1LAG i ncl udes
a plurality of distinct layers that extend in alignment with each other.
Thi s const rmeeiiis@anidec Iftdes ad idhe khast day aprlitlys maefeiaablbyeniisd Heol yan de
filmand two adhesive 161 | ayers, preferably an acrylic adhesive. On one
si de,5 showhadnl tthent dm sidepen BdEitlitbn.a digealfdransm ssion | ayer 162 is
present that includes a plurality of conductive traces 164 or extend for
subst ant i aldonaeng ravied et érit lenidsofoft Wehef |aitdar Hpwing=uit4y. (FIG 11.)
In the circuit card contacting area 141, gold-plated contacts portions are
preferably provilde®reRatiduct dilgMalknawt CaBRGey RbndeEitEHeate with a
correspondi ng contact pad on either the circuit card 103 and the printed
circuit bo&FAGP iSordsHriatk I itditacardcceiodid el atht&Eh®d for

ground connections, and are typically |ocated, at opposi ends of the
arrays of sqiﬁtfnéﬁorinref?t@f x. ﬁqﬁdtrb%quréneadgﬁﬁﬁpa??\f&%co%cult
10 card 30 enters the slot 80 and initially contacts the
spring leg portions 78 of each of the contact springs 74
and moves them outwardly with respect to their positions
on the cradle spring 74. This movement causes the
contact spring arm portions 77 and the first conductive
15 portions of the flexible circuitry 60 supported thereon
to more inwardly into contact with the circuit card. 1In
such a construction, the force needed to open the contact
springs may vary along the length of the connector.
The Structure of the Present Invention
20 The present invention, in one principal aspect,
overcomes this disadvantage. Turning now to FIGS. 5 and
6. one embodiment of an improved circuit card connector
constructed in accordance with the principles of the
present invention is designated generally at 100. The
25 connector 100 includes an elongated base portion 102 that
extends between two opposing end portions 104, 105 that

define the overall length of the connector 100. A slot



| ayer 165 is provided above this transm ssion |ayer 162 and extends

t hereover except in the contact areas 141, 20 143. A conductive ground

pl ane | ayer 168 is provided beneath the transm ssion | ayer 1?%H§%ﬁw
inportantly extends substantially for the entire length L of Bxi bl e
circuitry 140, especially in the interconnection 25 interface areas that
coincide with the first and second confact areas 141, 143. The signal
traces 164 may be plated in these areas to inprove their conductivity. 1
9 F E B 2003 24 This ground plane layer 168 is covered by a insulative and
prot ecti ve 1w efurlsfylemgkiini & e hef deoltesr b Hid Gask))poatd gar ovi ded
and extend through the inner |ayers 160, 161, 162 and 168 in order to
facilitate 105 auhplefioay dned bedrvec tafore Heo diheewgro wadrd racesi viiew' of t he
flexible circuitry 140 to the ground plane |ayer 168 through the body of
the flexiblsslati rIda tofy th¥) cofmestaadidds: i nduct ance caused by mi smat ches
between circuit board contact pads and the sol der |eads of the flexible 10
circuitry 140. TlmiRRFe@Patddn G021 dag e RWBId G ffe YRSFENAPEW | s
apertured, rather.  than solid, and contains a plurality of apertures 172
arramyed t RIS 1Hh&hffertun sParesd IQ@%jfa‘Efg%te"ﬁP BtHer in an array
and are separated by 15 continuaus tents 173 of .the_qground plane |ayer
168 that - mBF e U PR D ARG gt o MY S AU SRA ke
extent of flexihle circuityy 140.. Thi s groun | ape pattern is extended
cven | nto Cred Mg LA s R T Mot § S €

e LTy 14D b 30581 0L At ey G ol P ANB Tl coNgelorsdiuguonout

the interconnection 1 nterfaces 141, ment, the

apertures L2, a8 @réangesksted it dhsost evall igneth Wikl thecshgnal traces
164. The apertures increase the flexibility of the flexible 25 circuitry

140 gspeci adngthiwide éNtEHE PHatd bl | bd $& feeesiddlioddananchenhances the
ability to conformthe flexible circuitry 140 to variations that nay occur
1 8 F E B 20635 atallhe 112 edreondicided imtersagmesntidlby143. A portion of
the ground plane | ayer 168 may be renoved, such as by etching, in part of
t he second twieltednieg askbat 94813 of dmmpedveheheitonpl i ance t her eof.
In one important aspect of the present invention, a
cradle, illustrated as a pair of cradle spring members
15 115, is provided to support the contact springs 130 of
the connector 100 that in turn support the extents of
flexible circuitry 140 thereon. The two cradle spring
members 115 are supported upon the base portion 102 on
opposite gides of the base slot 106. The cradle spring
20 members 115, as illustrated in FIGS. 6 & 8, include a
plurality of attachment flanges 116 formed along their
lower extents and these flanges 116 have openings 117
formed therein that receive fasteners 118. The fasteners
118 join the cradle spring members 115 to the connector
25 base portion 102 at predetermined intervals in

registration with corresponding cavities 119. The upper

cradle spring member 115 also include an upper, elongated



5 Returning to FIG 15, a layer of conpliant material 175 is preferably
provi ded on the contact spring arns 135, preferably at the circuit
card-contacting ridges 133 thereof. A solid silicone el astonmer has been
found to produce desirable results as this conpliant |ayer. Tq£€ﬁ§ﬁ@ﬁ
conpliant |ayer 175 extends for the length of the flexible cilr 140 in
the gol d-plated contact area 141 thereqgfg It is preferably formed as one

pi ece nmenber, such as by extrusion, and preferably has a flat base portion
177 with a doned portion 178 having a 15 predeterm ned radi us on the

opposi te si gaotihgeeohordhb efhl ' ' ntj us,l epdths equal to
that of the flexibleﬁcircu?t%%ylzgé?négﬁéhggrég %gnéﬁgygvgoaﬁgg 141
thereof. Theowepphteathmeher Edhngayer1475 Will serve to push the conductive
areas 141 of the flexible 20 circuitry 140 agai nst their opposing contacts
on the circuit c@hd b88e porthbhepotbe vaoi akkopsshetindelinahhest Bhckness or
planarity of the circuit card 103. Accordingly, it wll be appreciated that
t he enbodi nereSesabiviecpnéignrednsenthan wheghcbasabeenna5cdhggussed herein
is nerely illustrative of a few applications of the principles of the

i nvenPi on. RBFeRGuShABder cRerbhenany2Peinndedby thodémski khedihwardl 8 F E
B 2003 26 the art without departing fromthe true spirit and scope of the

i nvention. BEYeBRBhpFRereRé wokhi yesaerbntof thRecasAnsereivbagesporti on may
be nndifiedlég el i 'gats §he support _walls 112 thereof which may be

repl aced by eloﬁg; ed?si deTPaneradlaqarriBgamepberfe lhbdincdnidehe upri ght

nmb h dl ' I be_i d d d, th
engths of ERE0abeSLhteg S68enko he EhE PAPGARCE DRRLPOP ASOucH! ab i he
[ d sh : 1 B _FEB.2003 27_CLAI M5 1.
A’ ol oot i ot konneet oroTdONF Ak T uf ] Rg* nEBahnaEr: ORehERWBBRTA=BrORal iy of

an el ectric o7 BEFwEBTapPERal ity
on' 58 cl 1 cul T ey B 100) S ana P AP AG VS O Reht b 2B6cy L EOI Enavi ng Lo

opposi ng endippihi 68rédP8ndiNg) oedi asgoe BNg .l i bet ween

t he body end portions (1%4, 10%),ﬁﬁheﬁggn%ggtgég?%go?nhgsgﬁgwgﬁgﬁot (108)
for receiviogntaetcspeimggscaso. (103) therein, flexible 10 circuitry (140)
supported by said connector body (102) and di sposed on opposite sides of
the card-recei vihAg slbus¢#88¢d bhstflimxiFbbe.ckr eubtryheléBhthayi ng first
and second conductive portions (141, 143) disposed thereon, the first
conduct i ve PB¥FiNgAslPAahaveerngoheehatdSwehbprdlbossidgueatdoneaaidvi ng sl ot
(108% and the second conductive portions (143) being |located proximate to
t he tdnnect bFeHREIIBHY L3 Pparhereotraneefopnefginaincerneddpteupport ed on

sai d connector, bod 2). and aced_apart from each other on opposite
si des of Sa#%r%%?%gré%gi%pﬁﬁegfgtwhllepupper spring arm portiongp135

and lower spring leg portions 136 flank the intermediate

: portions 134. The contact springs 130 are free to move,
or rock, about the free ends 122 of the cradle spring

20 members 120 when engaged with the cradle spring
engagement lugs 124. In this regard, the free ends 122
of the cradle spring members 120 can be considered as
fulcrums, or fulcrum points about which the contact
springs 130 will move under urging of various forces.

25 Two extents 140a, 140b of flexible circuitry 140 are
supported on the contact springs 130, and a series of

first contacts 141 of the circuitry 140 are disposed



20 (108), the cradle spring halves (115) having free ends (122) projecting
upwardly with respect to said cardreceiving slot (10S), a pair of contact
springs (130) novably supported by said free ends (122) of said cradle
springs (115) along two lines of novenent defined thereby 25 on _opposite
sides of said card-receiving slot (108) and extendi ng Iengtﬁ@ﬂ&@z t ween
sai d body end portions (104, ~ g ~ Eg~u~~ 28 105), said contact springs
(130) having defined armand | eg portions (135, 136), the contact spring
arm portions (135) being disposed above said |ines of novenent and the

cont act spr%g%%ﬁ%é)pﬁéeoﬁn?eé%%%)Srpeeli, ng. géilﬁcpoafsreéj %l)‘ﬁé,]s‘?g}@a? hz\g: | i nes of

e
novenent ; f Cl rcul Yy 0) extending leng se O connect or

body (102) On%piﬁ#r{l ﬁpéf' &flﬁggfcﬁéj SSHE M @pﬂﬁ%% 5%9@) bei ng

attached at ereof to sal act springarm I ons 5) and

10 bei ng atigghed &b Ade Qiher: endse (gL %nﬁ&é%%ﬁ%@%ﬁ@%@@&d sai d
y upri

cradle spring halves (115) including a plurality o ght arm portions

(126) ext enghigvaruedrill Yot @f ran i SOOSEL O HPRPSf erp st des, ofnsai d 15
card-receiving slot (108) and at predeterm ned intervals | engthw se of said

connext or (d¥)carsditeepivihy &Idt pOod i winsn (d26) cextiemtbnglab ong ine
undersi des of said flexible circuitry (140) and applying an outward force
to i said fdexedt ecanditidm ywhiddd)ndueinouimnseatdobs ofnse?edi inudt card
(103) into said card-receiving slot (108). 2. The connector as claimed in
claim1, wheheinleti HO&onnketorn beeyagnoegispediudelen pl arafniy odrderti cal
slots (113) and said upright armportions (126) extend through said slots.
is inserted into the card-receiving slot 108, the lower
insertion edge of the circuit card will impinge upon the
10 lower spring leg portions 136 and thereby cause the
contact springs 130 to move toward each other about the
cradle spring free ends 122, which as mentioned above,
act as a pair of fulcrums.
In another important aspect of the present
15 invention, and in a departure from the prior art, the
contact springs 130, as illustrated in FIG. 6, have their
bottom edges 131 slotted in a manner to contain
alternating slots 138 and tabs 139. the tabs 138 of each
contact spring 130 fit into the spaces defined by
20 corresponding alternating slots 139 of their opposing
contact spring 130. This fit may be considered as an
"interleaved" f£it as shown best in FIG. 16 and it serves
to increase the width of the card-receiving opening
formed by the two contact springs 130, especially the
25 spring arm portions 135 thereof to an extent large enough

that the flexible circuitry 140 does not contact the

circuit card 103 during insertion thereof in a manner so



4 29 18 FEB 2003 3. The connector as clainmed in claim1, wherein said
contact springs (130) include openings (132) along the I ength thereof and
said cradle spring halves (115) includes engagenent |ugs along said free
ends 122), said 5 engagenent |ugs extending through said contat F&Baildg
openings (132). 4. The connector as claimed in claim1, wherein said
upright arm portions have free ends aq% said upright armportion free ends
extend into contact with said 10 flextble circuitry (140). 5. The connector
as claimed in claim1, wherein said upright armportions (126) on each side

of said cargl reLeiNidad Shidlge( 18}k ndr eoreiReated a6t han By ehengated
comuni ng el enents (125'). 6. The connector as clainmed in claim5, wherein

sai d comumIRGi1eMmAte i3y haeXxt end tha d anatdr1@favSaigd Jf @xebl e circuitry
(140). 7. The connector as clained in claim1l, whereinsaid contact spring

| eg portionsnthit) dpaved need aver tdgeends,( kb sierchfof Hehe igentiact
spring leg portion free |l ower ends (131) having an alternating pattern of
slots (138)caad cipaisingl 38 disSokedadeel amn.its maximum extent,
5 without modifying functional movement of the contact
springs 130.
The flexible circuitry 140 extends down from the
contact spring arm portions 135 on opposite sides of the
connector 100, beneath the base portion 102 and around a
10 pair of support braces 150. These support braces 150
include hook portions 151 that engage opposing slots 152
and lugs 153 of the base portions 102 and further include
outwardly extending foot portions 155. The bottom
portions of the flexible circuitry 140 are bent around
15 these feet 150 and contains second contacts 143 for
connection to opposing circuits on the printed circuit
board 101.
| In another important aspect of the present
invention, the cradle spring members 115 include a
20 plurality of upstanding arm members 126 that are
preferably integrally formed therewith. These arm
members 126 are disposed between pairs of the attachment
flanges 116 in the intervening slots 113, and as
illustrated in FIG. 9 extend upwardly and slightly
25 outwardly with respect to the attachment flanges 116 and
the shoulder portions 120. The arms 126 may have bent

free ends 127 that extend at an angle to the arms 126 and



18 F EB 2003 30 8. The connector as clained in claim7, wherein said
contact spring leg portion free |lower end tabs (139) of one of said contact
springs (130) are interleaved with said contact spring |l eg portion free

| ower end slots 5 (138) of the other of said contact springs (1?%)%%“2@6]
said connector (100) is in a condition ready to receive a circuit r (403
(103) within its card-receiving sl ot QﬁpS). 9. The connector as clained in
claim7, wherein said contact spring-teg portion free | ower end tabs (139)
10 of one of said contact springs (130) are interleaved with said contact

spring |eg | f I I "&’EP%@ ; [her id, cont act
springs (13n8§)?JaLr‘r§f;etheL% ielr%égé\ge(;fwggg)cfsl}gltreisg ar n%oltrr{&leons (1123%; S%?(# The

connect or ag editBA ddntEld Mnk MRk 15 %A1 SAi1d £ G altnatiid g | eg
portions (136)" have free | ower ends (131), each having an alternating

pattern of e rol 38 keANnhdob o B3NSR st [d1aieaan an@dhiyicent act

spring leg portion free |l ower end tabs (139) of one of said contact springs
(130) are igHeerflleaniéd anidilrdin 38 d aonrbaicit sspriToey egkyratd imghifnde | ower
end slots (138) of the other of said contact springs (130) when said
connext or ((kO)bdargathla tdenditaxarbleadyrdwl receidke andicabidacteditee (103)
within its card-receiving slot (108). 31
rear sides 140 thereof. The positioning of these arm
members 126 effectively places a predetermined amount of
tension onto the flexible circuitry 140 and impoftantly
serves to equally distribute and spread the force
10 required to open the connector along the upper spring
arms 135, without degrading the normal force that occurs
in the contact area along the first contacts 141. They
effectively hold the flexible circuitry 140 open during
insertion of the circuit card 103.
15 This reset assembly may also take the alternate form
illustrated in FIGS. 17A and 17B, wherein the cradle
spring members 115' have a series of upstanding arm
1 members 126' formed therewith and where the arm members
126' do not have single free ends, but are interconnected
20 by an elongated, commoning member 125' that extends for
the length of the connector 100' between the endwalls
104', 105' thereof. This commoning member 125' connects
or unifies the arm members 126' on each side of the card-

receiving slot 108' and applies a continuous reset force

25 R to the flexible circuitry, rather than a series of

point forces as may be the case with the arm members 126

shown in FIGS. 5-9. This continuous force will avoid the



1 BF EB ZQU,i 11. The connector as clained in claim7, wherein said
contact spring armportions (135) include a conpliant |layer (175) applied
thereto aligned with said flexible circuitry first conductive %o tions
(141). 5 12. The connector as clainmed in claim7, wherein sai 8 ﬁﬁﬂ@ﬁt arm
portions (126) contact said flexible circuitry (140) at points in said
connector (100) above said |ines of nobyement. 13. The connector as clained
in claimb5, wherein 10 said commoni ng nenbers (125') interconnect said
upright armportions (126) and are located in said connector (100) above

sai d 'ineaﬁ%fss%\iqqﬁa -that?%nhe%tgtg_oﬁsz%%% vl 16 GORNGSLQY;1AS ¢l ai med in
claim1l, (140)

erein sald flexible circuitry i ncludes a signa

transm ssi @A deanery( 1) thawiRg AmRltdta! idfy t¥fe GoRfWdnnes Sigral traces
(164) forned theredn, a ground plane (168) 5 formed froma | ayer of

conducti ve oiliseri al, and an intervening base |ayer (160), the ground pl ane
(168) being apertured and having a plurality of openings (172) formed in
its conductive pat &hodln keaitd iapemour ad ,grdisnchrul ameendelfA8)1 2 tveinidi ng i nto
said first and second 10 conductive areas (141, 143) of said flexible
Circi try (ek43)x, aarfibrs,d shpem RgS R,1 4 tdHerBeikikier egistagitry 140,

outwardly in the direction illustrated. The circuit card
103 will exert a force against the contact spring lower

legs 136, illustrated at B. The movement of the circuit

card 103 against the spring legs 136 will cause the upper
10 spring arms 135 to move against the circuit card and

apply a normal force N at the first contacts 141 of the

flexible circuitry 140. The arm member free ends 127 and

the commoning members 125' are located in the connector

assembly at a location that is above the point at which
15 the contact springs 130 move (i.e., their fulcrums),

shown at P in FIG. 15. As such, force R works slightly
against force B and therefore lessens the opening force

of the connector to a degree and renders it more uniform
along the length of the connector 100. The arm members
20 126, because of their spacing intervals, act to uniformly
distribute the opening force along the length of the
connector 100 to thereby result in a more consistent
spring opening.
Turning now to FIGS. 10-14, the present invention
25 also importantly provides an improved flexible circuitry

structure that is more compliant and reliable than that



flexibility of said flexible circuitry (140) in said first and second
conductive areas (141, 143). 15. The connector as clainmed in claim 14,
wherein 15 said ground plane openings (172) in said flexible circuitry
second conductive areas (168) include slots. 331 8FEB ZQ%qfﬁqm%A
circuit card connector t100) for providing an electrical connection between
a plurality of contacts disposed on a ghrcuit board (101) and a plurality
of contacts disposed on a printed circurt card (103), the 5 circuit card
(103) having an insertion edge that is insertable into and renpovable from

said connecter thd0f) i ogahdt CONAECERGWAONRI FBENTJi02 €RANECERELRAY (102),
t he connector body (102) having a connector base for nmounti ng upon the
circuit 10 besediti) 14dwWenexti@etsaopliikexiblecei acyttinyt(149arsb) di sposed
on said connector body (102) on opposing sides of said card-receiving slot
(108); a pakthaof erbehdctinspiliggsefnt3@)thoaatkrdobhesai dThhsconnect or body
(102) and spaced apart fromeach other to define a circuit card-receiving
sl ot (108) abuomegrubeibengnhhlofieshe tohmebtee baggr(16R), praiférabigeat or
body (102) having a pair of fulcrunms di sposed on opposite sides of said
car d- becei vbadysmote( £08k, andi twoontlhesipe &pii hgyets30proéemgblvvabl v
al ong said ful cruns between

acrylic adhesive. On one side, shown on the top side in

FIG. 10, a signal transmission layer 162 is present that

includes a plurality of conductive traces 164 or extend

for substantially the entire length L of the flexible

10 circuitry. (FIG. 11.) In the circuit card contacting
area 141, gold-plated contacts portions are preferably
provided. Each such signal trace 164 is intended to mate
with a corresponding contact pad on either the circuit
card 103 and the printed circuit board 101. Some of the

15 signal traces 164" are intended for ground connections,
and are typically located at oéposing ends of the arrays
of signal traces 164. A protective and insulative cover

! layer 165 is provided above this transmission layer 162
and extends thereover except in the contact areas 141,

20 143.

A conductive ground plane layer 168 is provided
beneath the transmission layer 162 and importantly

extends substantially for the entire length L of the

flexible circuitry 140, especially in the interconnection
25 interface areas that coincide with the first and second
contact areas 141, 143. The signal traces 164 may be

plated in these areas to improve their conductivity.



first and second operative positions, said contact springs (130) having
distinct spring armand |leg portions (135,136); said flexible circuitry
(140a, b) having first ends 25 that extend within said card-receiving slot
(108) and which contain thereon first conductive portions (141) for
contacting said circuit card contacts, said flexible 34 1 8 AEBR 20P3
circuitry (140a, b) having second endsphhat extend al ong said connector
body base and whi ch contain thereon sectond conductive portions (143) for
contacting said circuit board contacts when said connector body (102) is
mounted 5 tg@,sai ' 14 r . sai I r | Ans, L 135) being
di sposed ab&%és%cgldcgﬁjiﬂpné;ala%ﬁ;%%%da s%?i %%&%%@g%ﬁ?tgoﬁgg jél ng G(gtli sposed
beneat h saighd %féﬂ’é@ui@@'@o\%ﬁxﬂ%}@r Clgsui tAysdi1es SONEMECLE Ve portions
(141) being supported by said contact 10 spring arm portions and said
flexible ci(etd! ryo)seaesandhLaRicd | el POkt é:90 St kdddgh exhenghigr al ong said
connector base (102), said contact spring leg portions (136) extending into
sai d card-respdws g ®) ole1 10892 antli spé8l LoNdbAGér Spsi Pgcaldtpostaons (135)
extending away from 15 said card-receiving slot (108) in said first
operadi ve posnglere whesendocoitestiocatrd (AO3Frosngr esaotsi heshi df
card-receiving slot (108) and said contact spring |leg portions (136)

ext endi ng avks flomshe dctacuitecel40 ngostbe gao8hdaptasai Hagent 468 spring
armportions (135) 20 extending into said card-regeiving slot (108) in said
second oper&t¥goshe i bedvinef etk Blexilelet cérrditTpy3}4Ps i BBeBted into
said card-receiving, slot (108), said contact spring |leg portions,(136) each
having a pl¥FEFFRY DrIUGERNEE 3G3ueed RY orsspasahes PreliceRefeBRYLR an 25

alternatin attern extendi | engt hwi se. of sai d.contacf sprin 130) and
in an inte%?&ﬁ?idc?%gﬂ?Bhpﬁggm%%ﬁ SBF SPhdSEontadt ¢ rFﬁSsgé§§g§1éuch t hat
eachlaab (1§§% of one, o 35 18FEDB?2003 of said two contact spring
| eg portions i%%s ¥a%%s'opposing slots (138) on the other of said two

contact spring | #g.pendlgng Ld3Fioands i £heVeLsinatenakyaayhen; sgi d

contact springs re in said first operadiive position, sard tabs

(139) on sajd YPEerc@PEACt r8PheRO-h8A BBLLAONah&3BbnRREnECGELYRGaMiEDI N said
slots (138) on said other contact spring |leg portions (136) and vice versa,

thereby persftipagrentd Cont agkafigednghar8iport irhes apebhirasdigai dikl exi bl e
circuitry first 10 conductive portions (141) to open wder to permt
adjacent to each other in an array and are separated by
15 continuous extents 173 of the ground plane layer 168 that
may be considered to extend lengthwise and widthwise of
each extent of flexible circuitry 140. This ground plane
» pattern is extended even into the first and second
contact areas 141, 143 of the flexible circuitry 140 to
20 maintain the ground plane of the connectors throughout
the interconnection interfaces 141, 143. 1In the
preferred embodiment, the apertures 172 are arranged so
that they are aligned with the signal traces 164. The
apertures increase the flexibility of the flexible
25 circuitry 140 especially in the interconnection

interfaces 141, 143 and enhances the ability to conform

the flexible circuitry 140 to variations that may occur



entrance of said circuit card insertion edge into said card-receiving sl ot
(108). 17. The connector of claim 16, wherein said connector body (102)
includes a cradle spring assenbly 15 and said cradle spring assenmbly
includes a pair of cradle springs (115) disposed on opposite SL§¢§ ? 33a|d
card receiving slot (108), each of said cradle springs (115) Blng a
plurality of arm nenbers (126) extendi upwardly therefromand into
contact with undersides of 20 said flexible circuitry (140a, b). 18. The
connector of claim 17, wherein said cradle spring armmenbers (126) include

free ends (d7hd ma{té:x%r&réctslaigﬂ idersd s 1af saiqgh fl exigle idd QA try
(140a, b). ~'a E ~e loos 36 19. The connector of claim 17, further

i ncl udi ng aclpaigraind @i Mg yees Mah?2 e ddmdvdd] Neseh chenadl e spring
arm nenbers (126) together and which extend | engthw se al ong sai d connector
body (102) ewrclopppsiire darsi deS tdie sseabmhrabridacsi wenaisdat143108) . 20. The
connector of claim 19, wherein said conmmoni ng nenbers (125') extend
under neat h eprbfe evtichl@ompricande e, . b) and extend for the |l ength of
said flexible circuitry (140a, b). 10 21. The connector of claim17,
wheref n said Cc"ﬁgﬁgrnlng to FIG. 15, a layer of compliant material
175 is preferably provided on the contact spring arms
135, preferably at the circuit card-contacting ridges 133
thereof. A solid silicone elastomer has been found to
produce desirable results as this compliant layer. This
10 compliant layer 175 extends for the length of the
flexible circuitry 140 in the gold-plated contact area
141 thereof. It is preferably formed as one piece
member, such as by extrusion, and preferably has a flat
base portion 177 with a domed portion 178 having a
15 predetermined radius on the opposite side thereof. This
layer is applied in continuous lengths equal to that of
the flexible circuitry 140 in the first conductive area
141 thereof. The compliant material layer 175 will serve
to push the conductive areas 141 of the flexible
20 circuitry 140 against their opposing contacts on the
circuit card 103, no matter the variations found in the
thickness or planarity of the circuit card 103.
Accordingly, it will be appreciated that the
embodiments of the present invention which has been
25 discussed herein is merely illustrative of a few

applications of the principles of the invention.

Numerous modifications may be made by those skilled in



spring leg portions (136) are interleaved together in said first position
under urging of said cradle spring armnenbers (126). 22. The connector of
claim17, further including a conpliant [ayer (175) interspersed between
said contact spring armportions (135) and said flexible C'r(“ﬂBF%ﬁfmISt
conductive portions (141), the conpliant |ayer raising said flexi
circuitry first conductive portions (1% ) partly away from sai d contact
spring armportions 20 (135) . 23. The“cennector of claim22, wherein said
conpl i ant Iayer (175) extends for the length of said contact sprlngs (130).

.~ 2. 4 f cl 22
conpl i ant Iayer %&$g$gﬁﬁ%€ %éygtgggt %;g;t%orgrgﬁn%g%%} aﬁﬂ gF%Séed
donmed portigp {448)n0BnLPRARSI t??f' ﬁ§§m j.e,sa Hecgngﬂ.g'gEal:@éﬁr o%lggg 5 25.

An el ectrical connector (100) type't at provi des a connec

bet ween a ccbﬁﬂebtﬁﬁrBaééoéér@ﬂgnamayr Bl hol9288 83 (291104 NaYeOEh! exi bl e
circuitry (140), the connector (100) conprising: two opposing connector

body end postppost(%821305)2 &Heﬁ@o§|QHg@heﬂaﬁoﬁéeﬁé?laEQaeb {102) extending
bet ween sai d connector body end portions (104, 105) he connector base
(102)5Shavi nglangatsl siidéasanéds . SURRALLiBHaBl G| I EHet weaEH gRgageMENt
assenbly and a second surface that opposes a nounting surface of said
circuit boavdrigbt)armSmeabersonfiecher ceadileengaghgghaisesbhyuyf bet her
including a cradle assenbly (115) and a pair of contact springs (130)
novabl y suppBf¥edsed ehedecuerecdssthbl yefigthy, of heheonthst asdr shgss( 130)
extendi ng | engt hwi se of _said connector (100) and bei ng spaced apart from
each ot her %8 aP%nﬂa@ﬁe}?rgéﬁg?ﬁ F@aﬁéﬁrnésawéllcaﬁttgaréiZécéhding sl ot
(108) thereb tmeen %$eX|bIe U|tr% g140) supported by said contact
springs (139)°BRd°ha ﬁggﬁpﬁ? rB PR§ BPSFFREESconductive portions (141)
adapted to contact corresponding contacts on said circuit card (103) 25
when said circuit card (103) is inserted into said connector (100) and said
flexible circuitry (140) having 1 8 FEB 2003 38 second conductive
portions (143) that extend beneath said connector (100) and are adapted for
contacting correspondi ng contacts positioned on the circuit board nounting
surface, said flexible circuitry (140) including



5 a base layer (160), a plurality of individual signal traces (164)

di sposed on a first side of said base |layer (160), the signal traces (164)
facing generally outwardly of said connector (100), and a conti nuous,
apertured ground plane | ayer (168) disposed on a second side of 10 said
base | ayer (160) opposite that of said first side, the ground pl EIFBEFEBE%&D{
(168) facing generally inwardly of saig-connector (100), said aperture
ground plane (168) including a plurality—of openings (172) formed therein
in a preselected pattern, said ground plane |ayer (168) 15 extending al ong
sai d base | econd side and extending into said flexible circuitry
first and é%%%%%itonductive portions (141, 143), said openings (172) of
said ground plane layer (168) in said flexible circuitry first and second
conductive portions (141, 143) increasing the 20 flexibility of said

flexible circuitry (hdD)elidetsaichll idovinsttbseQy) GorElding Portions (141,
143). 26. The connector as set forth in claim?25, wherein said ground pl ane

| ayer openid@medtidn e widdrgrediddl isar bSifinadt tdiacasi(sdeh).a 1 8 F E B
2003 39 27. The connector as set forth in claim25, wherein said connector
(100) i ncl udiescw ttdmgaxrdantl dlady emd B Pl udisipidse dHresesamid of irgaiik ot act
springs (130), the conpliant |layers (175) being aligned with and extendi ng
5 | erfgt hwi s @ifrasitd cord aCltoXpr i TP KilsB0)g urileronm ¢t eaikpdy ekl 2 )e
circuitry first conductive portions (141).

. Au. A3. A, AbRViRpAwg oppgsing emd Rrtamns A104 A 108) And A ees A L Al LA

2(. A AL.A .A .AELA AAY. A AA@ A A, .
extending lengthwise between the body end portions (104,

105), the connector (100) having a slot (108) for
receiving the circuit card (103) therein, flexible

10 circuitry (140) supported by said connector body (102)
and disposed on opposite sides of the card-receiving slot
(108), the flexible circuitry (140) having first and
second conductive portions (141, 143) disposed thereon,
the first conductive portions (141) being located within

15 said card-receiving slot (108) and the second conductive
portions (143) being located proximate to the connector

] base, and a pair of cradle spring halves (115) supported
on said connector body (102) and spaced apart from each
other on opposite sides of said card-receiving slot

20 (108), the cradle spring halves (115) having free ends
(122) projecting upwardly with respect to said card-
receiving slot (108), a pair of contact springs (130)
movably supported by said free ends (122) of said cradle
springs (115) along two lines of movement defined thereby

25 on opposite sides of said card-receiving slot (108) and

extending lengthwise between said body end portions (104,
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vertical slots (113) and said upright arm portions (126)

extend through said slots.
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the length thereof and said cradle spring halves (115)
includes engagement lugs along said free ends 122), said

5 engagement lugs extending through said contact spring

openings (132).

4. The connector as claimed in claim 1, wherein
said upright arm portions have free ends and said upright
arm portion free ends extend into contact with said

10 flexible circuitry (140).

5. The connector as claimed in claim 1, wherein
said upright arm portions (126) on each side of said
card-receiving slot (108) are connected together by

elongated commoning elements (125').

6. The connector as claimed in claim 5, wherein

—y

said commoning elements (125') extend the length of said

flexible circuitry (140).

7. The connector as claimed in claim 1, wherein

said contact spring leg portions (136) have free lower

20 ends (131), each of the contact spring leg portion free
lower ends (131) having an alternating pattern of slots

(138) and tabs (139) disposed thereon.
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5 (138) of the other of said contact springs (130) when
said connector (100) is in a condition ready to receive a

circuit card (103) within its card-receiving slot (108).

9. The connector as claimed in claim 7, wherein
said contact spring leg portion free lower end tabs (139)
10 of one of said contact springs (130) are interleaved with
sald contact spring leg portion free lower end slots
(138) of the other of said contact springs (130) under

urging of said upright arm portions (126).

10. The connector as claimed in claim 1, wherein
15 said said contact spring leg portions (136) have free
lower ends (131), each having an alternating pattern of
slots (138) and tabs (139) disposed thereon and the
contact spring leg portion free lower end tabs (139) of
one of said contact springs (130) are interleaved with
20 said contact spring leg portion free lower end slots
(138) of the other of said contact springs (130) when
gsaid connector (100) is in a condition ready to receive a

circuit card (103) within its card-receiving slot (108).
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said upright arm portions (126) contact said flexible

circuitry (140) at points in said connector (100) above

said lines of movement.

13. The connector as claimed in claim 5, wherein
10 sald commoning members (125') interconnect said upright
arm portions (126) and are located in said connector

(100) above said lines of movement.
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Vz XJ<40 intervening base layer (160), the ground plane (168)

being apertured and having a plurality of openings (172)
formed in its conductive material, said apertured ground
plane (168) extending into said first and second

10 conductive areas (141, 143) of said flexible circuitry
(140), and said openings (172) thereof increasing
flexibility of said flexible circuitry (140) in said

first and second conductive areas (141, 143).

15. The connector as claimed in claim 14, wherein
15 said ground plane openings (172) in said flexible

circuitry second conductive areas (168) include slots.
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insertable into and removable from said connector (100),
said connector comprising:
a connector body (102), the connector body (102)
having a connector base for mounting upon the circuit
10 board (10);
two extents of flexible circuitry (140a,b) disposed
on saild connector body (102) on opposing sides of said
card-receiving slot (108);
a pair of contact springs (130) mounted on said
15 connector body (102) and spaced apart from each other to
define a circuit card-receiving slot (108) along the
length of the connector body (102), said connector body
, (102) having a pair of fulcrums disposed on opposite
gides of said card-receiving slot (108), said contact
20 springs (130) being movably along said fulcrums between
first and second operative positions, said contact
springs (130) having distinct spring arm and leg portions
(135,136) ;
said flexible circuitry (140a,b) having first ends
25 that extend within said card-receiving slot (108) and
which contain thereon first conductive portions (141) for

contacting said circuit card contacts, said flexible
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| conductive portions (141l) being supported by said contact

10 spring arm portions and said flexible circuitry second
conductive portions (143) extending along said connector
base (102), said contact spring leg portions (136)
extending into said card-receiving slot (108) and said
contact spring arm portions (135) extending away from

15 said card-receiving slot (108) in said first operative
position where no circuit card (103) is present in said
card-receiving slot (108) and said contact spring leg

| portions (136) extending away from said card-receiving
slot (108) and said contact spring arm portions (135)

20 extending into said card-receiving slot (108) in said
second operative position where said circuit card (103)
is inserted into said card-receiving slot (108), said
contact spring leg portions (136) each having a plurality
of tabs (139) and slots (138) formed thereon in an

25 alternating pattern extending lengthwise of said contact
springs (130) and in an interleaved fashion between said

two contact springs (130) such that each tab (139) of one
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said other contact spring leg portions (136) and vice-

versa, thereby permitting said contact spring arm

portions (135) and said flexible circuitry first

10 conductive portions (141l) to open wider to permit
entrance of said circuit card insertion edge into said

card-receiving slot (108).

17. The connector of claim 16, wherein said
connector body (102) includes a cradle spring assembly
15 and said cradle spring assembly includes a pair of cradle
springs (115) disposed on opposite sides of said card-
, receiving slot (108), each of said cradle springs (115)
including a plurality of arm members (126) extending
upwardly therefrom and into contact with undersides of

20 said flexible circuitry (140a,b).

18. The connector of claim 17, wherein said cradle
spring arm members (126) include free ends (127) that
contact said undersides of said flexible circuitry

(140a,b) .
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5 sides of said card-receiving slot (108).

20. The connector of claim 19, wherein said
commoning members (125') extend underneath said flexible
circuitry (140a,b) and extend for the length of said

flexible circuitry (140a,b).

10 21. The connector of claim 17, wherein said contact
spring leg portions (136) are interleaved together in
said first position under urging of said cradle spring

arm members (126).

22. The connector of claim 17, further including a
g compliant layer (175) interspersed between said contact
spring arm portions (135) and said flexible circuitry
first conductive portions (141), the compliant layer
raising said flexible circuitry first conductive portions
(141) partly away from said contact spring arm portions

20 (135) .

23. The connector of claim 22, wherein said
compliant layer (175) extends for the length of said

contact springs (130).
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5 25. An electrical connector (100) of the type that
provides a connection between a circuit card (103) and a
circuit board (101) by way of flexible circuitry (140),
the connector (100) comprising:
two opposing connector body end portions (104,105),
10 an elongated connector base (102) extending between said
connector body end portions (104,105), the connector base
(102) having a first surface for supporting a circuit
card engagement assembly and a second surface that
opposes a mounting surface of said circuit board (101),
15 said connector card engaging assembly further including a
cradle assembly (115) and a pair of contact springs (130)
| movably supported on the cradle assembly (115), the
contact springs (130) extending lengthwise of said
connector (100) and being spaced apart from each other
20 along their length to define a circuit card-receiving
slot (108) therebetween, flexible circuitry (140)
supported by said contact springs (130) and having a
plurality of first conductive portions (141) adapted to
contact corresponding contacts on said circuit card (103)

25 when said circuit card (103) is inserted into said

connector (100) and said flexible circuitry (140) having
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5 a base layer (160), a plurality of individual signal

traces (164) disposed on a first side of said base layer
(160), the signal traces (164) facing generally outwardly
of said connector (100)u and a continuous, apertured
ground plane layer (168) disposed on a second side of

10 said base layer (160) opposite that of said first side,
the ground plane layer (168) facing generally inwardly of
said connector (100), said apertured ground plane (168)
including a plurality of openings (172) formed therein in
a preselected pattern, said ground plane layer (168)

15 extending along said base layer second side and extending
into said flexible circuitry first and second conductive
portions (141, 143), said openings (172) of said ground

, plane layer (168) in said flexible circuitry first and
second conductive portions (141, 143) increasing the

20 flexibility of said flexible circuitry (140) in said

first and second conductive portions (141, 143).

26. The connector as set forth in claim 25, wherein
said ground plane layer openings (172) are aligned with

said signal traces (164).
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27. The connector as set forth in claim 25, wherein
said connector (100) includes a compliant layer (175)
disposed on each of said contact springs (130), the
compliant layers (175) being aligned with and extending
lengthwise of said contact springs (130) underneath said

flexible circuitry first conductive portions (141).



