;Y] e3eLl | X6T48"f * 2 3 MAY 2003 SPECI FI CATI ON HOARD- TO- HOARD ELECTRI CAL
CONNECTOR Field of the Invention This invention generally relates to the
art of 5 electrical connectors and, particularly, to an ele

connector for interconnecting a pair of printed circuit boamwmlmwuwmmumund
of the Invention' A wide variety of electrical connectors for

I nterconnecting printed circuit boards, such as a nother board QWWZ
daughter board, are well known in the.%rt These el ectrical connectors
general ly incl ude an insul at | ng or dielectric housing no@dtMAYQ@ plurality

of conductive nmetal terminals. TBRECBHREGRTEYN|s nounted on one of the 15
printed circuit boards, such as the nother board, by soldering tai

uuuuuu

daught er board, is |nse}}ed |ntomthe connect or to engage eont%m“m MMHMMM‘

portions qf, th | termnals wth respective circuit trac .one o

bot h side§£%¥gfﬁggdgﬁﬁﬁ§€¥4ﬂ%§¥ﬁ, thereby electrically |nterconnect|ng the
two circuit boards. iy pmm@heﬁanhgeaebaéhyemedaﬂbsred:mxh@ suthof
connectors o ed t h ris 25
per nentI éﬁ%ﬁég éﬁ%ﬁé¥g¥étﬂﬁabr %?t%pg%%gg%t E g %l% Q%g%%gt be
easi |y repleauemkta@ héorelistericsanestimectdr pafisr mia pypeted §|f;|riceét
connecti o, gtyeen a pair of printed circuit boards. In other words, the
edges of two CIrCUIt boards are inserted 30 into a single el ectrical
connector wherein conductive netal termnals are used to span the circuit
boar ds anggfgaaautd reflithd raeesntoivone or bath sides thereof, thereby
electrically intercggnec ng.the two b ardfécFWoblthFeﬂ SO COﬂtl%%% to be

encountered with th es V6F 1E5 neBt or Lol JPFrors

10 interconnecting printed circuit boards, such as a mother

board and a daughter board, are well known in the art.
These electrical connectors generally include an insulating
or dielectric housing mounting a plurality of conductive
metal terminals. The connector is mounted on one of the

15 printed circuit boards, such as the mother board, by
soldering tail portions of the terminals to respective
circuit traces on the printed circuit board. An edge of
the other printed circuit board, such as the daughter
board, is inserted into the connector to engage contact

20 portions of the metal terminals with respective circuit
traces on one or both sides of the daughter board, thereby
electrically interconnecting the two circuit boards. Many
problems have been encountered with such connectors,
including but not limited to the fact that the connector is

25 permanently soldered to one of the printed circuit boards
and cannot be easily replaced.

Other electrical connectors form a type of splice
connection between a pair of printed circuit boards. 1In
other words, the edges of two circuit boards are inserted

30 into a single electrical connector wherein conductive metal
terminals are used to span the circuit boards and engage
circuit traces on one or both sides thereof, thereby
electrically interconnecting the two boards. Problems also

continue to be encountered with these types of connectors



pri mar'i | y involving the cost, assenbly and unreliability of the netal
termnals which interconnect the circuit board. This is particularly

probl ematic with the ever-increasing mniaturization and density of

el ectrical connectors, 5 resulting in extrenely tiny nmetal termnals. The
present invention is directed to solving these various problens with the
prior art connectors by providing a unique electricalyrf pﬁﬁéor whi ch
utilizes a flat flexibie circuit to eléctrically interconnect at |east 10
two printed circuit boards. ""Summary of the InventionAn object, therefore,
of the inpentneonlysinvptvindetle evstandssgmdwednd voreiléabiddfsveetfor
forintercopaeqting & dhalinals RNGPd: ¢ dRiindiar dite 181 Botite suagl ary

enbodi ment "of the invention, theconnector includes a housing defining a
first el ohjaSedspd@Atid TNl RRAMLRR ttidh ikt nghen8Ver - anFrraging

printedci peHibrheardrand aapacondnshiepoabed epestRrgchor cesnevtbgs, _
connecting en f a second printed circuit board. A flat20circuit overlies

d o
t heS connefBFSHgtéRTs 18f Sfhé YpFilRYeBELALUFPIBORAdE - Act uator neans are
mount ed on the housirhef oprasyeteninkaitieen asfidsteposdt iten ablewngg
insertion_pfthe printed cirgcuit boards i,nto_their _resp I ni.ngsand a
second poEfQ‘FFSn re?scf“hsg EﬁBEgSW?aVé‘tglont ect%%%&éf atrﬁ-‘ezéf'?#é%/g%?f%uw agai nst
appr opr i aproviidéngt 2 oinidmee pelacedtcatuconbestds. Ahiditsciioskbidzé®rain, the
flat circugt,.cC k a L 1.exi b L Lt fa npvalbeswi th
t heact uat gggrtregggﬁﬁﬁé .%%%g’g%%rgﬁe%n{c%\lcﬁidlg fjirfr%%%adr%l 305econg l'evers
pi ¥Bt al | ytWouRtréates CAEFCNAGsPgraS the firstand second openings,
respectively. The |l evers biasdifferent portions of the flat flexible

_Circuit toward thefirst and second printed circuit boards. First and
secondpr eﬁmm%&@d beneath and engageabl e by the35first and
second | evers, respagatisiefygct Thahpmesines pbat asengageehbeodi fier ent
portions gf thecflat Lhex Bl ClkgUle 203.M0Y:2093 LA respanse 0
pi voting the 'l evers.” ResiTi ent “eéngagi ng Fayers may be provi ded oOn the
pressure phicysopseasdnst lfe parigs odr @riingteds camd uilte bidaadsf.| exi bl e circuit.

Qper objects, featyheghandxaed¥eal98mpoiihdier f RHRNLIRQRNMildn benappar ent
fromthe follow ng detailed description taken in conpnection_wth

t he
acconpany FRENEFEREngRcludes spj dfoUssng i gef SAiBE ehef BF 3w RGSNIasefnyY 2003
The feat ubgpenohgt oy RN iy Wi Ednweer el | ev@dof Oabgingyebraneeset forth
wth particulatkt% ind;he agpended clzins éhe i_nventi.on together W th
its obj ecFTEHA 5 PPRELA AN Ea5ES P e PEOPI2RES BREHLEE ERGeFSESSYIRY
r ef er enceat conthectohpoendgofies cseqbdnd rpitiakesd gl monj uxdadmh Wit filake
acggnpanyp.h L @V nEs)s 4 ych fere n I L dent Lt ke
el §erenent S %:%9{:‘%%@“ gur elsi%n\é\@#% ﬁkﬁ%:gtglng)éﬁsi g@g t?).lgfs%‘g%t F\B/:é%\?%egw of an
el ect ri caF1¥gudsnREEEE -ac AEHRREGTt BERRE REGcMOMBREANBUNEEE hOusABIOf a

pai r of pebpt @gvemneati bebRaedsa FAARpEitS A 8NlWiGRA i%isdetalavali onal

view of e COMEEY o M CUNEC] ", PALL o RLLALEd, ¢ LUt boar ds;

and a second position biasing appropriate conductors of the

25 flat circuit against appropriate circuits of the printed
circuit boards.

As disclosed herein, the flat circuit comprises

a flat flexible circuit fixed to and movable with the

actuator means. The actuator means include first and
30 second levers pivotally mounted on the housing at the first
and second openings, respectively. The levers bias

different portions of the flat flexible circuit toward the
first and second printed circuit boards. First and second
pressure plates are disposed beneath and engageable by the
35 first and second levers, respectively. The pressure plates
engage the different portions of the flat flexible circuit



15 FIGURE 3 is a viewsimlar to that of Figure 1, with a second printed
circuit board being inserted into the connector; FIGURE 4 is a top plan
view of the connector; FIGURE 5 is a front elevational view of the 20
connector; FIGURE 6 is a side elevational view of the connector; FIGURE 7
is a perspective view of one of the pressure plates fixed to one-half of
the flat flexible 25 circuit; FIGJRE 8 is a fragnented pﬁﬁ%ﬂﬁ?ﬁ ve Vi ew of
a corner of the flat flexible circuit anhd. a portion of the resitient
backing layer; FIGURE 9 is a bottomplan view of the flat 30 flexible
circuit; HrcURSOGNde o fpipmedt dhelleversw desiHeldnt sngagimg her
printed ciffuds iRay doeaplobh GBEChL the BraRubleARIdl Wediiorsagand of
daughter pri'nted citcuit 003 Detaill ed EEscrlptlon
of the Pr Q@ﬁ%@%@%ﬂ?%n@nﬁeﬂé‘?r?%‘:t%l‘?%bbjd?a%?@él’f-n greater detail,
and first to Figurespogdhér tolmgelcr&\éentfé&tmsemaaal efhivah iy eokr iaad
connector,, general ly dﬁéeggated , MhICF de5|8gfd to el ctrlca |y

i nt et conn R PR afd fd IFRAHESE cFFeli ttl't’}"oa?E AP tively.
First ci rOd&éc:b:D@tﬂoﬁ teite D &L it @osineetddnawight biee élﬁwcﬁrﬁﬁanﬁmb&ﬂmmd
circuit board can be considered a "daughter board". Connector 1 includes
a metal li &1l or housi ng, 10 generally designated 4, which includes a
bottom plate 4a and a pair of side plates 4b upstandi ng generally

per pendi cul arly from opposite edges of bottom plate 4a. The housi ng defines
a first elongated opening 6 for receiving a connecting end 5 of nother
board 2 and a second 15 el ongated opening 8 for receiving a connecting end
7 of daughter board 3. A base nenber 9 of insulating or dielectric
material, such as plastic or the like, is nounted on bottom plate 4a inside
housing 4 to provide a bottom support beneath printed circuit boards 2 and
3. 20 Connector 1 includes first and second pressure plates 10 and 11,
respectively, mounted inside first and second openings 6 and 8,
respectively. Each pressure plate 10 and 11 is stanped and forned of sheet
nmetal material. First and second actuating levers 12 and 13 also are 25
nmounted at first and second openings 6 and 8, respectively, above pressure
plates 10 and 11, respectively. Each lever 12 and 13 is stanped and forned
of sheet nmetal material.



Pressure plates 10 and 11 include flat plate portions 10a and 11a,
respectively. Each pressure plate 10 30 and 11 includes a curve portion 10b
and 11b, respectively, connected integrally to one end of the respective
flat plate portion. Pressure plate 10 is pivotally nounted within the
housi ng by nmeans of pivot pins 14 projecting into holes 16 in side plates
4b of the housing. A curved 35 actuator end 15 is bent back over the top of
flat plate portion 10af pressure plate,10. Simlarly, pressure a plate 11
is pivotally nmounted within the hou5|ﬁ% by neans Z 3 MAY 2003 6 of pivot

pins 17 pEo:egtbng |nt% hole% Iz ﬁ S|de plates 4b of 2 ghMayhgsi ng. A curved

act uat or f flat plate portion 1la of

pressure plate 11. Fhesfeandreecofidtlats uatvery: laveritsicl? axedbeld ieged

respecti VeLYpel €, I 1 : eghbiughy. Lever
Ebblﬁe HSb{éi’ Iiéaéetp AL R D ljtﬁere%% %ﬁm esResh g

12 has an obli que b at an 1nner e pi vot rolectlons
20 extend?ﬁgcﬁ@&@SholéEhQZlnﬁe§Fé@npl&pe§t¢§rbﬁuﬂﬂé h%%s@h@eFéspﬁV tally

nougt theth8V§6v§HEH§eBr@ﬁéﬂé@fp|ﬁéﬁ B bt AR oS pbkedueehea 10 12b
is positioned for e curved actuator end 15 of pressure Bla e 10.

0
SlnlIarIy,OSEESngoﬂégggnSSdﬁ§§r&EtéSP|&é@epe§n1§8n%PPﬁtﬁP&|¥&F oh§€21

ext endi ngatﬂb&pbﬁh}Q&gZQitimﬁm§1§ pliat esh fdh ofl iklke fmrétgcé onpime@takl y nount
t he | ever S €en able. with 15 curved

¢ aof aobli
hetuator SRENEETr LRes Selenca ¢m Ehentigided S WLH R, backi ng | ayer
or pad 24 is d|spos&dGmaﬁeatms%aﬁpgrspﬁnnfw@lmiewlGfaad elec8peéciafli cal |l y,

ongyof th n }?ggt- i t i ke, to
thgounder§? ﬁéb Iog.atgh Iafngbq§?§¥g§ﬁ%# Ion q%a §g€§é ¥§ Bﬁe ?gogpressure
pl at es. TﬁélFn@énPFéﬁt@@nFé#FNé¢e§°@ﬁ@ﬁ:a sheet of flat flexible circuitry

25 be nount ed beneamspmsaua% ahateﬁia%%eanélaé @mévaﬁaawanqu@anecftl ng
ends 5 and, 7 of ted circuit board respectively. .The

3,
surface of85 QSﬂtﬁ%F%F?Qﬁ??cﬁsngs A3 Pired opfh%tﬁﬂd€F§FHé§ of

resilientbbaekisng pads 24. As will be seen hereinafter, the flat flexible

ciggui t has conduct gafer sengagl g SongLIGLELS o Lhe. PrEnked, ehr gui

boards to el ectrically Tnterconnect™ or sp rce t oards~w t'AI'n “connect or
1. 30 Geneibhl §, seqendbpyintedceiptubn farhdaipg dnises tedhiotentbeof
connect or cdnghewsthat the connector has actuator nmeans nmounted on housing

4 for novenent between a first position allowing jnsertion of printed
circuit boards 2 anHISURF: § tifeidr toBspeh Véh&f e FaE B C%ind a 35

second position bi aFTGYREPPS Ofs akhe BxdrkiCie0evatfichaat ¢i&wuids 2Bhagai nst
ap?éopriaEgnéi ?glts of the printed circuit boards. Specifically, a first
ctuator a y©i's
FIGURE 6 is a side elevational view of the

connector;
FIGURE 7 is a perspective view of one of the
! pressure plates fixed to one-half of the flat flexible
25 circuit;

FIGURE 8 is a fragmented perspective view of a
corner of the flat flexible circuit and a portion of the
resilient backing layer;

FIGURE 9 1is a bottom plan view of the flat

30 flexible circuit;

FIGURE 10 is a fragmented top plan view of the
first or mother printed circuit board; and

FIGURE 11 is a top plan view of the second or
daughter printed circuit board.



2.3 MAY 2003 provided by pressure plate 10 and | ever 12, and a second
actuator assenbly is provided by pressure plate 11 and | ever 13. Each | ever
is novabl e between a first position shown in phantomby lever,|3 in Figure
2, as well as lever 5 13 in Figure 3. In this first position of |ever 13,
connecting end 7 of printed circuit board 3 can be inserted into opening 8
in the direction of arrow "A" (Fig. 3). The same would be true for printed
circuit board 2 when lever 12 is lifte® to the p05|t|o? 4? for |ever 13
in Figures 102 and 3. Cnce prlnted CIFCUIt board 3is ﬁﬁﬂ yﬁWnserted into

openi ng 8,Ddtrviered e scivuiad oo virverRite DATNE of arrows "B"
(Figs. 2 and 3) tot Welg as in
full lines in Fi gurel{gfé)%si%%ﬁér’bse ev]'lea{r?"'l a re e Acaegtngieegr? S'Ll ‘voted 15

downwar dl yEirstal Eoof FRjyees 1165, tifen iavensirng 1%v@ﬂ§>0ﬁzeaind1113 3 e

pi voted dc&w:.di&’ainc‘b‘?l%e@:‘t'b?‘:t'Q@né’{'aﬁiro‘@é'l% atedges , 12gh a0 13c of
obl i que |l egs 12b and gage curved actuator en\c;iér15 and 18 of ngessure

pl at®es 10 ifiedré§pe€%?9 FHCaihys BiFqreaimsstt | YT R essure
plhat es ab%ﬁlrmé@tcﬂddiﬁ.tl‘bo?&@slﬁ and b;h e fpheid 01 o J CB’hS:st’J:ﬂ&t::L&fdﬂld :J:laho;|
the pressyre es_downwar ward the nted cirecuit ar ds t at
f1exible g‘? ZSC%\AE?e&QE%ﬁ‘%ﬁqqde%t B‘ggb Cibaakf:sé: , 38Rd W
resilient dm&nng Ipaatsd 25 @mthdnedccbmsm@ssd,urae 'pial@ntp@rtbcnmsd'ma and 11a

it can be understoo ivaot i e d to bi as
opposite ends of fl g@‘ﬁ%x‘%ﬁlg’ 5191?:(:1% é &éta%%]s'?et%%g%iososlecﬁ
ci rldui t bazgner2l inddesigastefendt didhg e arbOétP@cpll@éet dla

uni formy 5pyeag tﬁau?»o Beasingef 0pgaseqvelpt ey [p%rt%fi‘ldlfngt heyddeataifllexi bl e
civrcuit. Figure 7 shovvs how one of "the resilien

backi s 24 is
sandwi chePHERSRIHCY2FL Pl §F8mpd?399ﬁ?'tfl edgednet of 'ég‘"brggé'ﬁ?e ates 11
and one erthe5adisidgat ddfdxids eaci Edubt 26lokfatedr sepetireg opposidre end

s sl gy ol Al etk o

€ undeérsi 1S portion 10a
of Y& essurelgngated 0opengng 3 xmweoewmguaeymmtm@ f7l atf
flexible ci 29 daglgides a akbt v é:lonchcgvae PuEPH26
provi ded oné‘(%}g%r béjgh sides o Ee Ci rnclzéu)(f&% hese matﬁ?él urrps are in a

pr edet er M MR RFFELIF t MEHITEAT 'anéuﬁ e F ed-'tlr"’isd%ilq yOo% cbhfiect ¥t 0 15

conduct or smaviritéd dhebsubsir allatel daheirmdiddlitousAsgi &8 kBowroviilde sibstrate
is amulti-layer, construction 6 extend

f th
Chr et hr ougHe T PR ORART o1 RY ST U Rt et oM RO &b (HeS of 1t
Resdd i ent backi ng path2dectyr b2 fiaoludatseE iofst and second pressure

plates 10 and 11, respectively, mounted inside first and
second openings 6 and 8, respectively. Each pressure plate
10 and 11 is stamped and formed of sheet metal material.
First and second actuating levers 12 and 13 also are
25 mounted at first and second openings 6 and 8, respectively,
above pressure plates 10 and 11, respectively. Each lever

12 and 13 is stamped and formed of sheet metal material.
Pressure plates 10 and 11 include flat plate
portions 1l0a and lla, respectively. Each pressure plate 10
30 and 11 includes a curve portion 10b and 1lb, respectively,
connected integrally to one end of the respective flat
plate portion. Pressure plate 10 is pivotally mounted
within the housing by means of pivot pins 14 projecting
into holes 16 in side plates 4b of the housing. A curved
35 actuator end 15 is bent back over the top of flat plate
portion 1l0a of pressure plate 10. Similarly, pressure
plate 11 is pivotally mounted within the housing by means



10 silicon materical and may include a pattern of slits 27 (Fig. 8)
corresponding to the pattern of conductive bunps 26 of the flat flexible
circuit. The pattern of conductive bunps are in an arrangenent
corresponding to conductive lands or circuit traces 28 (Fig. 10) on
connecting end 5 of 15 nother board 2 and circuit tragfﬁwgyﬂ@ﬁnductive

| ands 29 (Fig. 11) on connecting end 7 of daughter erefore, the
conductive bunps and conductors of fl flexible circuit 25 are effective
to electrically interconnect circuit traces 28 and 29 of the two printed 20

circui® bogrds 2 and 3, ectlvel 10 .shows t he f| st or
not her pr‘?ﬁt%’d"%‘? RIFE ]b{) %Iﬁr’[tscgg’@ﬁ(? ilﬁ ng §* ﬁt %ﬁfe% ¥ion 31
wi t hi.n whot htleerinecs img. errd cﬂxmdjlasxmsexdar éheln 18nser beng baokeotréng end 5

into its nj i n r e a I c housing 4
nove |nt09Q$ %QE gf 3%89 géégsp%ﬁt g 1§ga§g ?38?958 B&g I%has shown by
lever 13 in FiguresF2rahd @d peessode artpating 1evews 112i ande| Badsed, and

theg Connef%éﬁ9c699§l§easq?c71u% p%uatcegp 4ELULLRABLAS 22ANGnd 132,

respective can I nsert |nto their resgectlve openi ngs 6
and 8 bené@ﬁReFFa’t’eh’em bﬁ@ea teuhas2sn oPihdpeatedi Lehi 8t 23RpeRRgr

flexible, egittigeré6¥ erwarid divor Qﬁ&%(‘édt\&%r@ @%sesceeaaahg Qﬁaobﬁ’oﬁéé uat ed
i ndependep Iat Ci

printed c?%cg?tsbgﬁraygﬁeﬁ BRi A henB?ﬁé#ngB%rﬂlv?ﬁ?gfﬁr?ﬁ?@ﬁ E??CU|t
boar d nDslevekehbomeupﬂebsuﬂaup&adetmotheAnoedgetmncbefoohlﬂqughleg boar d

1 s ins e ¢ 0] g Y.2003
bgﬁéd 3 ng%% g o% J'Isqnegag ﬂgﬁl;“gb%urgggegﬁ%t t:m'rﬁoeanrdg ics)gm)unt ed
in the copnegsyre 'Meat'eébnﬁéet or Shaglmdmlu nge¢dPrAgdever t hbs I3® (#gs. 1

and 3), fQElEQKE“Qeéh§3EQPF@HtﬁEoféb@ﬁbﬁEﬂ%&Q@Ht%h%l%baﬁﬁﬂ%rKolés'§3“ﬂ|| be
understood that. the i nventjon na be enbodi ed in ot erlgfeCIfIC forns

wi t hout daPactidfy BYrES hePspitr itheorhewstnal tondiyatadilst it ther B8 . The

present exagpkes Aﬁdea@éOdB@miﬁ,othQﬁﬁa‘ ey W i deggpasbieredehn all
refgects as |Ilust ve ang 3 restrlctlve a@% %9 the invention is not

o | i nPEBYCRoSFRUSHEEAFPE dPvah BEPSEHTE 3 MAY 2003 CLAI MBS

An elastic or resilient backing layer or pad 24
is disposed beneath each pressure plate 10 and 11.
Specifically, one of the resilient backing pads is fixed,
as by adhesive or the like, to the underside of each flat

20 plate portion 1l0a and lla of the two pressure plates.

The invention contemplates that a sheet of flat
flexible circuitry 25 be mounted beneath pressure plates 10
and 11 and spanning connecting ends 5 and 7 of printed
circuit boards 2 and 3, respectively. The top surface of

25 flat flexible circuit 25 is adhered to the undersides of
resilient backing pads 24. As will be seen hereinafter,
the flat flexible circuit has conductors for engaging
conductors on the printed circuit boards to electrically
interconnect or splice the boards within connector 1.

30 Generally, the above description of the operative
components of connector 1 shows that the connector has
actuator means mounted on housing 4 for movement between a
first position allowing insertion of printed circuit boards
2 and 3 into their respective openings 6 and 8, and a

35 second position biasing appropriate conductors of flat
circuit 25 against appropriate circuits of the printed
circuit boards. Specifically, a first actuator assembly is



1. An electrical connector (1) for interconnecting a pair of printed
circuit boards (2,3), conprising: a housing (4) defining a first el ongated
opening 5 (6) for receiving a connecting end (5) of a first printed circuit
board (2) and a second el ongated opening (e) for receiving a connecting end
(7) of a second printed circuit board (3); a flat circuit (25) overlying
said connecting ~10 ends (5,7) of the first and secong ah@&@ dcircuit
boards (2,3); and actuator nmeans (10-13) nounted on t é Qng for
novenent between a first position allowing insertion of the printed circuit
boards (2phovided thei preespeet pratepani rgsl 1beytdr 8)2 Andnd aecerdnpbsi tion

bi asi ng appropr.iate_conductors (26) of the flat circuit 5 ai_ns
appr opr i ata% %%Qﬁtésﬁié‘ggéf) ﬁ(Pﬁévb?th g’(}’ CPFEEFPrBogr]%?e% Z?g) 2% The
el ectri callesmmer: or Bdckl| hevetd whemeiablai Hetivaencar uirstc posiitsies: a f | at

flexible ¢j | t; I i t.hy sa gk, tor 1 3
el ectri cafg%og"wnelé .ﬁaﬁoocﬁ%ql&vﬁ?er% ﬁ@s%il azlﬁpzca)"_t oa[rgaﬁde};ir%s%cso-r%sriesre | ever
meads (12,1R3) ipi oitgHns Aount & ofhite fAESSi ngegdyion. ofhel@vett idal

connect or c@nrfé@éirﬁg eMierebr 28ifakd LEVELiPEHHSr& A ad iihHerdtd second
actuating | evers , 13) .pivotally nounted_at the first_and second openings
i kEengide

(6,8), respEQ iRRAENG nGLarFEePBnPLpBFFPEns® ( 25 E0)> lof (1€ f1 at
circuit (Zslra)mé cwmz rlitﬂs% gi-ungt E?ﬁgpﬁgf_ﬁﬁédl aﬁ.irn_uedl boaedi 2 mmael(v&ﬁ),
respectiv ) . .. .the el ectrical, connectar. of. cl.aim 4,
ol udi ng 14 it TiF Sisn ik it T ST T8 DA Aok o BadEld b
endgageabl & ynd he. f i Oateamt igemahdimBueits ¥d2rd 3}, isespddyi velsprtfest
engaging said, dLELALRRL PO QAL %%23%, ZobVopla! inhalaly Ctht 425 11
response to pivoting of thelTevers (12,1
direction of arrows "B"

Figs. 2 and 3) to the position
shown in Figures 1, 4 and 5 as well as in full lines in
Figure 2. Of course, lever 12 already has been pivoted
15 downwardly in all of Figures 1-5.

When actuating levers 12 and 13 are pivoted
downwardly in the direction of arrows "B", edges 1l2c and
13c of oblique legs 12b and 13b engage curved actuator ends
15 and 18 of pressure plates 10 and 11, respectively. This

20 is effective to pivot the pressure plates about pivot pins
14 and 17 and bias plate portions 10a and 1lla of the
pressure plates downwardly toward the printed circuit
boards. With flat flexible circuit 25 adhered to resilient

| backing pads 24, and with the resilient backing pads

25 adhered to pressure plate portions 1l0a and lla, it can be
understood that pivoting of levers 12 and 13 is effective
to bias opposite ends of flat flexible circuit 12 against
the tops of printed circuit boards 2 and 3. Resilient
backing pads 24 are effective to uniformly spread the

30 biasing forces over the area of the flat flexible circuit.

Figure 7 shows how one of the resilient backing
pads 24 is sandwiched between flat plate portion 1la of one
of the pressure plates 11 and one end 25a of flat flexible
circuit 25. Of course, the opposite end 25b of the flat

35 flexible circuit will be adhered to the underside of the
resilient backing pad 24 adhered to the underside of flat
plate portion 10a of pressure plate 10.



6. The el ectrjcal .connector of claim5, including resilient engaging |ayers
(24) on the pressure plates (10,11) between the pressure plates and the
flat 10 circuit (25) . 7. The electrical connector of claimb5 wherein said
pressure plates (10, 11) are pivotally nounted on the housing. 8. The

el ectrical connector of claim1l1l wherein 15 said actuator mnmeans conprise
first and second actuators (10, 11) for biasing different portions (25a,
25b) of the flat circuit (25) toward tBe first and se SW@VQ l,nted circuit
boards (2,3), respectively. 9. The electrical connectg g aim1 wherein

, 20 said flat circuigj @ééslﬁf:bug%watmtraﬂéw @ieﬁpﬁﬂ@cz:weu@ums (26)
for engagi ng .th g circ 29) on_the r|nte rcui t _boards . 3). 10.
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10 silicon material and may include a pattern of slits 27

(Fig. 8) corresponding to the pattern of conductive bumps
26 of the flat flexible circuit. The pattern of conductive
bumps are in an arrangement corresponding to conductive
lands or circuit traces 28 (Fig. 10) on connecting end 5 of
15 mother board 2 and circuit traces or conductive lands 29
(Fig. 11) on connecting end 7 of daughter board 3.
Therefore, the conductive bumps and conductors of flat
flexible <circuit 25 are effective to electrically
interconnect circuit traces 28 and 29 of the two printed

20 circuit boards 2 and 3, respectively.
Figure 10 shows that the first or mother printed
circuit board 2 has slits 30 defining a cut-out portion 31
within which connecting end 5 is disposed. When inserting
| connecting end 5 into its opening 6 in connector 1, side
25 plates 4b of metallic housing 4 move into slits 30. When
levers 12 and 13 are pivoted upwardly as shown by lever 13
in Figures 2 and 3, pressure on plates 10 and 11 is
released, and the connecting ends 5 and 7 of printed
circuit boards 2 and 3, respectively, can be easily
30 inserted into their respective openings 6 and 8 beneath
flat flexible circuit 265. With flat circuit 25 being
flexible, either lever and its respective pressure plate
can be actuated independently, with the flat c¢ircuit
flexing as shown in Figure 7. With printed circuit board
35 2 being a "mother" board, this printed circuit board most
likely would be mounted to the connector before daughter
board 13 is inserted into its opening 8. In fact, daughter
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each actuator assenbly including 20 a pressure plate (10,11) pivotally
mount ed on the housing (4) and including a flat plate portion (10a,lla) for
engaging a portion of the flat flexible circuit (25) nd _an actuating
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1. An electrical connector (1) for

interconnecting a pair of printed circuit boards (2,3),
comprising:

a housing (4) defining a first elongated opening

5 (6) for receiving a connecting end (5) of a first printed

circuit board (2) and a second elongated opening (8) for

receiving a connecting end (7) of a second printed circuit
board (3);

a flat circuit (25) overlying said connecting

10 ends (5,7) of the first and second printed circuit boards
(2,3); and

actuator means (10-13) mounted on the housing for

movement between a first position allowing insertion of the

printed circuit boards (2,3) into their respective openings

15 (6,8) and a second position biasing appropriate conductors

(26) of the flat circuit (25) against appropriate circuits

(28,29) of the printed circuit boards (2,3).

2. The electrical connector of claim 1 wherein
said flat circuit comprises a flat flexible circuit (25)
20 movable with said actuator means.

3. The electrical connector of claim 1 wherein
said actuator means comprise lever means (12,13) pivotally
mounted on the housing (4).

4. The electrical connector of claim 3 wherein
25 said lever means comprise first and second actuating levers
(12,13) pivotally mounted at the first and second openings
(6,8), respectively, for Dbiasing different portions
(25a,25b) of the flat circuit (25) toward the first and

second printed circuit boards (2,3), respectively.
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including resilient engaging layers (24) on the pressure
plates (10,11) between the pressure plates and the flat
10 circuit (25).

7. The electrical connector of claim 5 wherein
said pressure plates (10,11) are pivotally mounted on the
housing.

8. The electrical connector of claim 1 wherein

15 said actuator means comprise first and second actuators

(10,11) for biasing different portions (25a,25b) of the

flat circuit (25) toward the first and second printed
circuit boards (2,3), respectively.

9. The electrical connector of claim 1 wherein

20 said flat circuit (25) includes a plurality of conductive

bumps (26) for engaging the circuits (28,29) on the printed
circuit boards (2,3).

10. The electrical connector of claim 9 wherein
said flat circuit comprises a flat flexible circuit (25).
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circuit boards (2,3); and
first and second actuator assemblies (10-13)
mounted on the housing for movement between first positions
allowing insertion of the printed circuit boards (2,3) into
15 their respective openings (6,8) and second positions
biasing appropriate conductors (26) of different portions
(25a,25b) of the, flat circuit (25) against appropriate
circuits (28,29) of the printed circuit boards (2,3), each
actuator assembly including
20 a pressure plate (10,11l) pivotally mounted on the
housing (4) and including a flat plate portion (10a,lla)
for engaging a portion of the flat flexible circuit (25),
and
an actuating lever (12,13) pivotally mounted on
25 the housing (4) and engageable with the pressure -plate
(10,11) to move the flat plate portion (10a,lla) of the
pressure plate and, in turn, said portion (25a,25b) of the
flat flexible circuit (25) against a respective one of the
printed circuit boards (2,3).

30 12. The electrical connector of claim 11,
including resilient backing pads (24) between the flat
plate portions (10a,lla) of the pressure plates (10,11) and
the flat flexible circuit (25).



GWbYI'B! & )E.227?:<NP-AvDEOHKL89"<=>7@ABCDEFGHIJKLNNCP ST '

- . Io - - UVWKYET

R'(')manArl al Couri er New'h Root EntryWrdDocunent * ot mes New
" #$UR' () *+, -./0123456789: ; <=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ|

13
2.5 MAY 2003

13. ' The electrical connector of claim 11 wherein
said flat flexible circuit (25) includes a plurality of
conductive bumps (26) for engaging the circuits (28,29) on

the printed circuit boards (2,3).



