©; OPe3eGPt GWLb6 Tt 47Z-..SPECI FI CATI ON CARD- RECEI VI NG CONNECTOR W TH GROUNDI NG
TERM NAL Field of the Invention The present invention relates to the art of
el ectrical cﬁ"’”ﬂmﬂlmm W particularly, to a card connector for connecting
pc cards or m device to an underlying printed circuit board.
Background of the«ldvention A known card-receiving connector has a | ateral
arrangenent of signal pin termnals m)untled inits insulating housing and a
groundi ng shij or groundi ng term nal arranged generally parallel to the
si gnal pin tgwmmﬂmmmmmwe signal pin terminals are adapted to mate with
receptacle t ! anged along a | ateral edgz SO&AY?H}E;:H“ ng card, and

t he groundi ng shicebad* i s adapted t out &r tive panel of the
card. The card connector nay haveg%tﬁ@%@ Tlid?ﬁrangerrent or port of signal
pin term nal s(see for exanple, Japanese Patent Application Laid-Open No.
9-54898) for ma(t:in tE ingle card, or it nm ave two or nore
arrangenents or&{ 3 1 PRy Y YA ods | byl y above one
anot her for receiving two or nore cards. Sone card connectors al so include
card-ejection nechani snms provided along a | ongitudinal side thereof. The
groundi ng sh&bfhefinwntan d connect or nust be connected to the ground
circuit of a circuit board on which the card connector is nounted. As shown
in Japanese Pat dhe prspitiieveniion relaigtoche art Nbelegrisalg@ogneciorsiandyl e port card

comector hgR Ty L AR LRI A LSRRl A S Bl o

tails of tR&

tails extepdieyiidwiftd srvadapied to be connected to the ground circuit of
the underlying circuit board. A card connector having two or nore ports of

signal termnals ("dual or nultiport” card connectors)and which includes
two or rmrg ar oundi aﬂl sEi eltds cannot make a sinple groundi ng connection
i nasmuch a$? e ; .e el ds nust connector to 2 2 3 MAY 2003 each
other and to the eAkChréhdceivide @nnbdi6r ik iaNh8f] GirkrfpdidenPSBighal fimown dual
port card connectors include a relay substrate attached to a rear side of

t he connectamindihmoyitgé il itpinsulatérgliovaing aadd erévending shieldbr gioandjngundi ng

shi el ds are connected .t o conduct.or. f the relay.sybstyrat.e and the rel ay
substrate ?%T%@FF?%CQIQEQC@&P\%@?%EO%ng?éil @Pﬁ%’ﬁ]“?ﬁﬁoﬁﬁm_ﬁgﬁ% of an edge
connect or  @m@hNesire ROt oQnRe it EOPIRE ©Fminh R AHERYed Bdid Nardrdl@dgequi r ed
connecti on between the grounding shield of the card connector and the

ground ci r ofiRmatihg chrd, and thegroubdiag ghielthis adémedtocagags the duicopersiiciivn bet ween

t he groundi nlgels?' el dcgf the card (;[onnechor and .t he ground ci rc(#it oI t he

circuit boRPE!SFHFSATS THSCAHbUHDETON MY BEves Tagle A REs M her RShASEB |

parti cul ar lpyn dehBinhREWE For@RaRblel NPahdB BaleHAPRicaBbr BaRiOpLENE - SaBRHNECT OF ,

due to the presence of the &;ﬂoundl ng shi el d extendi ng rearvvardlg.over t he
H

rear tail sfermating tgiasingde eArdairdt madhavedwper mary adrgngsiertp or @bay okt r at e
attached tq.the insulating housing. Furthernore, use of the relay substrate
nor eases PHECHIMAR A BpEdfcany Pone sl RER el e et ddeBF sty y

I ncreases SBmecafd cohedtbt al@RNA@Ede X ard-SebHEH Meanish provieéd dleRg An obj ect,
therefore) of the present invention is to provide a card-recelving

connect or Vrigithdiper side thexeeflucti on of the size of the connector in dual and
TR AN RETMATE ST SN St

circuit of a circuit board on which the card connector is mounted. As shown in

Japanese Patent Application Laid-Open No. 9-54898, a single port card connector has

a grounding shield extending rearwardly and covering the rear tails of the signal pin

terminals, and the grounding shield has grounding tails extending therefrom adapted

to be connected to the ground circuit of the underlying circuit board.

A card connector having two or more ports of signal terminals (“dual or multi-

port” card connectors)and which includes two or more grounding shields cannot make

a simple grounding connection inasmuch as the grounding shields must connector to



© uses connection rod term nals extendi ng between grounding termnals to

connect the grounding termnals together fromdifferent signal pin termnal
ports. Specifically, a card-receiving connector for connecting pc cards to
an underlying printed circuit board conprises a card-connection part and a
substrat econnection part adapted to be assenbled to ZE‘MA?%[]@'CO””GC“ on

part. The cardconnection part includes an insul ating housing having two or

nore lateral rows of signal pin termnals adapted to nmate wi_th
cor r espoteshmghar apdpn the Igeayng iruit of e aRatedi Bt bagrde Xgrammera gotter i nal s

arranged ner al | arallel. to.each eral row o i,gnal _pin termnals and
adapt ed Qaggéﬂ{fﬂfﬁ %ﬁ“{?@? ar e]%ﬁ{?ﬁgﬂc\?hgﬁlgﬂgﬁ) g g qffe"?ﬁ‘g%f‘?’v’gc@&r @Le The
card-co [ f Ly [ aNer dhi @ ' tion rod
570 VA S e R R R SRR i B R Bt ch
are moungfae rélay isirits dhditerrelal outssirag isekceictlpycornnecleditvapcifritect si gnal
pin termnal and intersect the signal pin termpal port wthout contacting
any of tleardbymaly opemedgsrapnnectes, ortathes bpardniothorrdcarnaeetogrthenably mgking ni nal to
be connected to.the ground circuit of..the.gi,reyit board vjia t connection
rod ter iPhEFQUITEGGPRN PP’EIE?‘WF%“ @&%ﬁ?‘i@%@"ﬁéﬁﬁﬁtﬁﬁa&ﬂ%ﬂmﬁw 8 a’tﬂhe

gr oundi a : Und circuit of the printed circuit board via
t he vert 8{331?& ggﬁﬁdeogttlﬁgﬁ}é&gﬁag}rjm nal s which are contained within the

car d- connect i e gimve-deddnbed eonriectibn baswaen ther growdlingshieldadfshatdrdw t he card
connector to be down-si zgd, i nagfg‘wtﬂch. as 1t:)heé do not eétend,. rearywardly from
the rearcPBPERIoLINGHE stoRP CEHHh S CIrGHECOHE preyEnisdhe dewnsizingot 3| ay

subst ratgrf ﬁ#ssggic 2128 ¥ RBuddt dISIRRItBEEPYSe gfr di ngl'y
thé si ze&g?}%c%e ar@gg%ﬁﬁgéﬁgﬁlaggn&be 1I]ongi t udi na?l y Pegﬁ%eggm%hew
connect iconneaidr, tee td thaipsesence ofithengreunding Khieldebxéendirg seatwarglyhavesieg of t he
B O Seor BE etk lhonn e PR M 319 25bBif St e,

. por ti on spfuykiie HdvsilgdFuRBerdtfns, vi8 of tHRUElap 86 Berkie iRereh iR tBORRRGEF GN T 0d
tenninals to be soldered to the ground circuit of the circuit board. The

i nvent i gartalin theward cappeeion $né perordinalydnarsescathe-costofdbeicornestont conpri ses a
plurality of signal-transfer termnals for connecting the signal pin
termnals of the card-connection part to selected conductors of the signal
circui t Subnrhiney ofitiechiiventipmar d, and that contact tails of the signal pin
termnal s,. arranged onyg reay . side of, the, insulati hou%ifrng,qf t he
card-connecti%og’&?‘r}hc %rca_ﬁé‘ﬁfBEFsFB“Hﬁctrﬁ’%’f’r?UBP’ HIEUFHG Eoht act tails
of the ibﬁxﬁ&kaﬁmeﬁ}d.%mts%md%h%f 115 i8¢ @Rl @BhrRcior PR Bul @ 16l

insul ating housing of the substrate-connection pan, when the card

connect icorfigeretionss assenbl ed to the substrate-connection part. The
substrat e-con QM. i [ ] ipch are
adapt ed to cond AHR g Shiset e EbneBliR lraBre b 1Y AL AR i it

subst r atiges oovietiororodnemiinals exgading between gravmdingrtermtinals és tommecpthet . The
connection rgd term nal sg%re no ed.in the, insul ati ng housi ng of the

car d- corgfennding tesminals togethen from gjfferent signal pintermip tion.rod termnals
| di : L: i i i Z 3 MAY 2003
are |ocate 'S@e fi %ﬁ%g%{e%bgﬁgg Ven%’:%kgoﬁ ﬂ':?%ﬁatécglgg pg'd?rxlac{%% ok

t he card-connécti o ower en e contact with the
gr oundi 0gddrBling pehted efrcliinboad beinpate- Camdeohneetion pait andRagubarpdect tails of

the signal pin termnals are arranged laterally in line_for
connection part adapted to be assembled to the card-connection part. The card-
connection part includes an insulating housing having two or more lateral rows of
signal pin terminals adapted to mate with corresponding receptacles in a card and two
or more grounding terminals arranged generally parallel to each lateral row of signal
pin terminals and adapted to engage an outer conductive panel of a respective card.

The card-connection part further comprises vertically extending connection rod



‘each lateral arrangerment of signal pin termnals and the contact tails of
the signaltransfer termnals are arranged in corresponding |ines to contact
the contact tails of the pin termnals upon assenbly of the

substrat e-connection part and the car d-cg)nnecti on part.. Qther objects and
advant ages of the present invention wll~be understood fromthe follow ng
description of a card connector according to one prefaﬁrm BHbodi nent of
the present invention, which is shown in acconpanyi ng draw ngs. 2 3 MAY

2003 Bri De i ptign of the .Draw The. f eat f thisg.i ti whi ch
are bel | clpam T sEERGPeecyeh S8 SPuRRe rEineBapHieBaremetgied if e appended.
claims. Thgulafing ?}Bﬁs@ﬁg af QSR aRh b‘éMé%n}sélSct%ﬁﬁrﬁPﬁiﬁ tﬁﬁﬂx]g% l*alﬁd RO WSS

t hereof, may be~best understood by reference to the oW ng éescri ption
t aken in signjlipio termimalpoi witheuteonteeting giyhof the sighalgsn terminats, thus! i ke
reference nunerals jdentify like.elements in the fiqgyres and in.whjch:
FoORe 1 PTG ar Gamndind s o BF Catnaeted 1o BF g il BF weitireht e
present i gyRAVILHe cbhiden Bd ©rminhenai t udi nal section of an enlarged
portion of the card connector of Figure 1, showi ng the inventive portion of

t he card conne e %@Ehﬁ [ ' t 3
partially br okg?]]ﬁas\llrvg)g/tb S oevk}%e%?ﬂ%@n\gg%plﬁgtheoéﬁ}ﬁgg‘tﬁ%g}%&O@I\ci s a plan
vi ew of tdieusdeficiDoiBe pafited EirtdiRbodrd ivia the veaizalwiogveafontrod i@atidaleonnect or ;

FIGURE 6 i1s a front view of the card connector; FIGURE 7 is a sjde view of
the card Weisheee eantaipedapidiinghe sard-098PeHRN PREWTBE VEREILEN@eEONTRECt or ; FI GURE

9 is an ar ctional view. rs - j f the
ard connBauaR RS b BReob @l bt AR B ARG ey ALy B

subst r at gesVHRERTr@A thedeir sde 6MBe edd ofPENECNG they ddnot réquiiYa P43 Det ai | ed
Description of the Preferred Enbodi nents Referring to Figures 1 through 8,

a card conRezeatizched igibesear sidecof e mspatng bovsig: tAcrosdinsly the size of
bstrat i i i i.on. Card- ti t 3 includ
substrat grco C%%Q&%’p%y)kgﬁ%ﬂ?wg%??&*g& rd- connecti on par i ncl udes

an insul at1 ng housrn ateral arrangements or ports 7 of
rows of signal The ¢conhectivnral sertindls efe racuntediwpbiadhée insoietia gddot fing @f tkes pondi ng

receptacl e sockets (not sh of a or no card 1 . and further

i ncl udes C@’f%ﬁ??&ﬁ“ﬁ@" Bﬂﬁ“ﬁﬁﬁ%%%° W&fsége Efeqﬁgl‘rapé” %Iaf‘glaq?\f‘fe’i PREUCH: er al

ar r angemgfiesciPEorinfei &l SR mBhA it foAtedtns Foidnyhértion ¥f theliaphesly t 0 engage

t he outer conductive panel of a corresponding card 1. As shown, each signal

pi n t er nheusing, thas pernittisgghe geinestioyradieBrighisie beseldered o the grbundie

i nsul ati lhWnga.5....Fach signal pin termnal 6 in each row includes a
rear tai Pgé‘}’l‘g?’ﬁhr%éﬁ"i‘gfer%a| ly inline at the rear side of insulating

housi ng 5. Al |Thesiavesitidinlsfsofcodteensteange theaubatateé-bbieeAbn phrt Wtengiidek of the
Interval a%f]u::[a?i(tay gfl s?gnn%l]-trgri)sr}c} t%xr-nqzjngﬁl f%r ?or}nréct%? gCtEe rsiogvr;/é] pin terminals of the

card-connection part to selected conductors of the signal circuit of the circuit board,

and that contact tails of the signal pin terminals, arranged on a rear side of the

insulating housing of the card-connection part, are adapted to mate with

corresponding contact tails of the signal-transfer terminals, arranged on a front side of

the insulating housing of the substrate-connection p.an, when the card connection part

1s assembled to the substrate-connection part.

The substrate-connection part further comprises grounding terminals which are
adapted to contact the connection rod terminals when the substrate-connection part is
assembled to the card-connection part. The connection rod terminals are mounted.in
the insulating housing of the card-connection part, and the lower ends of the

connection rod terminals are located in & bottom portion of the insulating housing of



" Gounding termnals 9 are arranged generally parallel io each other and to
ports 7 of pintermnals 6 and are adapted to engage the outer conductive
panel of pc card 1. Each grounding terminal 9 corresponds to a port 7 of
signal pin termnal 6. The grounding term nal of the upper port is fixed

| aterally in substantially the sane , position as that of the Lower port.
Card-connection part 3 further conprises, connectlonnig$4§erninals 10

ext endi ng between the grounding termnals, also nou A 4008 he i nsul ati ng
housi ng 5. As shown nost clearly in Figure 2, grounding termnals 9 are
electrically coupled to each other by being connected to connection rod
term nal s th@cardieennasting paitan atlow,the wer padsgo endke edntadirpitiy thetgneundingul at i ng

housi ng i n bet sel ect signal .pin termnals and intersect the signal pin
term nal prnagpﬂgﬁﬁug%ﬁ¥%ﬁ rﬁ@“gﬁywa t he S|gnal _pin termnals. Lower

portions 10a of MieaRRest i Le 16 A ﬁ?ﬁ ttom 5a of
i nsul ati ng houé¥ng 5ﬁb¥aggpf@@gﬁﬁﬁﬁ%ﬁgﬁﬁ%éﬁgﬁé ?se F?gﬁr l8 .eT us, the
| ower endsadi latsralreecingemented sigaalnpin edrminkls gndaké dentamaisetfitieesigreal-m nal s 10a

to connect to_ the ground CIFCUIt of the _circuit board (not shown) on which

the card émﬁf@&f%m%s 3p afeREed iTGRrTesRPRAing BB%t@ﬁoﬁ'éﬁtﬁhﬁf:%‘ﬁ%cti%‘lsaﬂféheprOV| ded
al ong one I 2 X and
correspon&ﬁ Ing to tlén paglééérn'i"rﬂngﬁxg%gféﬁéf@ngﬁésﬁdéﬁéﬂp@%@é%rﬂgg@ﬁe‘éggrrld

ej ection qmmhanlsn112 includes an ejection rod 13, a push rod 14 and a nold

gear 15 operatiy connecting push rod 14 to ejectign rod 13. Wen push
rod 14 is act ua@&‘ﬁr ajeqts §n<faeﬂ\taaﬁg%of g RERGTG M vEBON 81l] e wRdegiopd fxom

.d' recti on @f]dlfb% ?dﬁén 16r? ardgé)rﬁl% Pﬁ'ccopcgn%gb(g}% r@feﬂgggﬁgo&%mlég whi ch
i's adapte to e ec era pc car rom card connector 2.

| nsul at i ngofhinipieseht Inveasory wiélais sh‘dsneh in &Qombintyignd@apéngsng a front side for
receiving pc card 1. Metal shell 19 shields the outer surfaces of upper and
| ower pc cards 1 inserted in the insulating housing 5. As seen in Figs. 9
and 10, the substrate-connection portion 4 of the card connector conprises
an L-shaped insulating housing 21 and includes signal-transfer termnals 22
and grounding termnals 23 nounted therein. Tall and short signaltransfer
termnals 22 are arranged at the sanme intervals as rear tails 8 of signa
pin terminals 6 and are mounted in an upright wall 21 a of L-shaped

i nsul ative housing 21. The different heights of the signal-transfer
termnals allow the engagenents tails 22a to be arranged at the upper and

| ower ports and to mate with rear tails 8 of signal pin termnals 6.

Sol dering tails 22b appear on a bottom or horizontal portion 21b of Lshaped
i nsul ati ng housing 21 and extend in opposite directions. G ounding
termnals 23 are nounted in a |lateral edge of horizontal extension 21b of
L- shaped insul ating housing 21. The grounding term nals include sol der
tails 23a exposed on the bottom of horizontal extension 21b for connection
to corresponding ground traces in an underlying circuit board. G ounding
termnals 23 further include engagenent apertures 24 forned therein for
receiving the lower ends 10a of connection rod termnals 10, which project
fromthe bottom of insulating housing 5. Horizontal extension 21b of

L- shaped insul ati ng housi ng 21 has throughholes 25 fornmed in alignnent with
engagenent apertures 24 of grounding termnals 23 and connection rod
terminals 10. Substrate-connection part 4 and card-connection part 3 are
assenbl ed together to provide card connector 2. In the assenbled condition,
each engagenent tail 22a of signal-transfer termnals 22 is in contact with
a corresponding rear tail 8 of signal pin



-2 3 MAY 2003 g termnals 6, and | ower ends | Oa of connection rod termnals
10 are located in engagenent apertures 24 of grounding termnals 23. The
assenbl ed card connector 2 is nounted on an underlying printed circuit
board (not shown), and soldering tails 22b of signal-transfer termnals 22
are soldered to selected conductors of the signal circuit of the circuit
board, and soldering tails 23a of groundjyg termnals zg re soldered to
the grounding circuit of the circuit board. Thus, sign YdBer mi nal s hare
connected to the signal circuit of the circuit board via the

signal -trapsfer term na nd grounding termnals 9 are connected to the
ground ci reHf npHen gt e H@WHIESrd via connection rod terninals 10 and
groundi ng term Mg feadies HMhisheveAnbh VMl aré BaVEE Mk MALSARAE: PrARdh2 L,
respectively.. As nmay be understood fromthe above, the connection of the
upper and paviewnlagrydn itk appetdadmilaialss The irventien, gogetived Waihritsuabjects antditbe ci r cui t

board via the connection rod termpals 10 elim nates .the necessity of using
groundi ng gcﬂxiag}aggs %ﬁfe@ TR Rerkefs ‘@H{éff‘éo e ?P%(‘)‘f‘lﬁ‘@é?@?w’&g dﬁscﬁerBé?ldi ng
relay subs : : f: d; : eby

permtti nggag(ﬁiﬁc‘g%n@ﬁ%gﬁﬂ&:@&?9?%:%@%8%%@2&&| 3 g’f‘g@?ﬁ%gg?fe%gﬁlecti on rod
term nal s d@menstsi idéntifp hike elengnoun dienfgurey amdrialvdhich: t oget her, are nount ed

wi thin the insulating housing and term nate at the bottom thereof to
connect to the GFEURE g adpr@tydinasectippots FRCiCPNISSHF dccarting 19 Bui ri ng no
extra spacg.affRundaligg card connector for connection. Accordingly, other
circuit devices ang conponents can be placed closer to card connector 2 on
the circuit boaFHGUREA isadofigitudhiat)feetionlehan énlarged portion o greccaassenbl i es. The

mating interface of _rear_tails 8 of signal pin terrriaal s 6 _and engagenent
tails 22a BPMEFGRaT PigPgnbrBewingths mypriiveporiagn phithe farA CRIRACSace and
therefore al so Fft?ﬁﬂ?.‘ﬁ ; : HEAUCH | for AR N9 P e diwadlo Sike of the
card connector. W Hﬁtsg}l%}ﬁ\ggggféod '(LP g('gmlteﬁter’}ﬂralvgn?i on nmay geo enbodied in
ot her specfdaturef aftths covriebort departing fromthe spirit or central

characteristics_thereof. The present exanpl es and enbodi nents, therefore,
are to be consi EHBE hisanlan wepefthe caed comseioFat i ve and not restricti ve,

and the inventi 1 t 2! etails given herein. 2 3
MAY 2003 9 CLAI :Uﬁﬁrsf\fséaf? -r%‘lél‘e’ﬂ/huteﬁg“fc%r’?ﬁg‘g‘t”gr (2) for electrically
connecting two PIGURENSis(a flont viesv afithelnatercoymergprpri nted circuit board,
conprising a card-connection part éh3) i hcl udi ng an insul ating housing (5),
two ports (7) ofl@VBRal isgiside dpwiohHiecardsonmgtiited i n the insul ating housi ng

and adapted to Wéﬁﬁéﬂa%&(oﬁ?ﬂQ@%%Ja?&@%@&Bﬁ sockets of the cards,

FIGURE 9 is an enlarged sectional view of the substrate-connection part of the

a
e Draw

card connector; and
j FIGURE 10 is an enlarged plan view of the substrate-connection part of the

card connector.



two grounding termnals (9) arranged generally parallel to the signal pin
terminals (6) and to each other, each adapted to engage a conductive outer
panel of one of the cards, and connection rod term nals (10) extending

bet ween the grounding termnals (9) in%ersecting each row of signal-pin
termnals and electrically connecting the parallel grounding termnals (9)
to each other, wherein the grounding termnals (9) are connected to a
ground circuit of the circuit board via the connecti oh3 MM 2808r mi nal s (10).
2. A card-receiving connector (2) accotdiqg to claim1 wherein the

: Pre feared Baghe

t he card-connection part (3),. an ower .ends Oa) of the connection rod
terminals ( 1@)5f%ﬁiégffb€i£’c”§éél éWOHg‘bgﬁﬁﬁﬁﬁd[fGPWéﬁf]?o?&’P%eF ASESt i ng housi ng
5), and wherein the ceonnectipon r rm ar.e .0_be
gol) der ed“VEERY B%gﬁﬁgaise%ﬁﬁ c'coqnggﬁ}l}eog ! I‘gﬁlht% oé%ogiag_%.‘ @9%9%c§§n 3. A
card-r SO P@ﬂalﬁ@&%%&ﬂatﬁa%)homhg 8lekining Ahvd Ya1&raNHfsioe@nts WP pBfis gar ds (1)

to an un ying printed circuit board, conprising a card-connection part
(3) i ncl oftiowg of signabpinitamihalt 6 wehitioare iadapt¢dbip, matewithatereapordingngenent s (7)

of signal pin termnals (6) pounted in the inpsul ati hoysing and adapt ed
to mat ecFe\ﬁFP"HdééP?}@éﬁs(BﬁHﬁ(W@m) ekape 8@&%%%‘?3 aagtf‘ilﬂ'g”ﬁ’&clf‘ééf‘rsds, each si gnal
pin term i di t | ) .de of the
noul at (g RSbEe AR o o Bk Pparali e e BRAR UL AREA AT B 0 ond

ar r angedkj gﬁmgﬁﬁidm&iwﬁid which erceefted ad ergage diercareyeordictiot pahgrdla pin

termnal s and adapted:to engage a_conductive outer panel of one of the
cards, COWFSPORAIRS £Hd 1 edibRRMseqch@ERhPia YEERRl fpassesHongiugindtent (7) of

Si Gnal ApRoldir ARt b A O R EaBAB T Bk Spnd AR B i Do o

socket , rendineluies bireal thil Scanngal Jategrllyie lige authdireay siderofiinadlatir{gd) to each

ot her, the connection rod termnals 10) bei dapted to connect the

gr oundi riPusBiEm-nAflgesr 43ils Harg agppefdpt %P ﬂ%‘%ﬁ%ﬂ W?‘%Fﬁ’éﬁg‘?fr‘ﬁ‘iﬁnfe‘%]a‘?r}d?e a

subst r atg o&@%ﬂ?&%ﬁﬂ]g%{nkaé}ﬁo\ﬁdapt ed to be assenbled to the cardconnection

part inclTdi ng a second insulating housing (21 ?
Grounding terminals 9 are arranged generally parallel to each other and to

connect i Detailed Descmptivsl of

-

ports 7 of pin terminals 6 and are adapted to engage the outer conductive panel of pc
card 1. Each grounding terminal 9 corresponds to a port 7 of signal pin terminals 6.
The grounding terminal of the upper port is fixed Jaterally in substantially the same .
position as that of the Jower port.

Card-connection part 3 further comprises connection rod terminals 10 extending
between the grounding terminals, also mounted in the insulating housing 5. As shown
most clearly in Figure 2, grounding terminals 9 are electrically coupled to each other bybeing
connected to connection rod terminals 10. The connection rod terminals extend through
the insulating housing in between select signal pin terminals and intersect the signal pin
terminal port without contacting any of the signal. pin terminals.

Lower portions 10a of c:onnection rod terminals 10 are located at the bottom
5a of insulating housing 5 of card-connection part 3 (see Figure 8). Thus, the lower
ends of connection rod terminals 10 provide connection terminals 102 to connect to
the ground circuit of the circuit board (not shown) on which the card connector is
mounted.

Two card ejection mechanisms 12 are provided along one side of insulating



-signal-transfer termnals (22) nounted in the insulating housing adapted to
connect the signal pin termnals (6) of the card-connection part (3) to
correspondi ng signal conductors of the circuit board, each signal-transfer
termnal including a contact tail (22a) arranged on a sZﬂ@umeBhe

i nsul ating housing (21 ) of the substrate-connection part (4), 2 3 Mar
zoos 11 wherein the contact tails (8) of,fhe signal pin termnals (6) of
the card connection part (3) are adapted to contact the contact tails (22a)
of the signal transfer termnals (22) of the substrate-connection part (4)
when the card-connection part is assenbled to the substrate-connection
part. 4. Theousiagdly adiasent arfl coienRRNdste (OYe HRRG AL MRYVErPIR feamiAaBPelel-ei n t he

UDSt 1 2t COONRLLONe ARG b T IR BATRS 3050 Sl P Aty QP G o1 i el

(23) adapt 0 contact e connectronro ermn en the

card-recei vinoll gear 15 bﬁerﬂ@fﬁﬂ?ﬁtﬂxﬂécﬁ% pule rédbBloleddction eod €.t Wowan paghirodS. The
card-receiving connector (2) according to claim4 wherein each d(groundi ng
ternmnal (9}4isscagiadytisdutton dheejeionrodl Hisridivag it & dirpiion indigatedPy t he

substrate-cgonnecti gn part . 6., The, card- recei vi nnect.or, (2

accordi ng t3"¢Y E?'nggcﬁﬂréfoeﬁ(ﬁ%aﬁé’ @8&?%%‘#&5?%5 %)) agtreﬁg%g]egti tg%(lf#er%li n
termnals (&lgedfciidanesd chrt@naediyr2.n a single row for each lateral

ar r angenent (g7) of pintermnals (6) and wherein the contact tails (22a) of

t he si gnal -t r ansknevlatieg housingsS 432 metakshgH 1&g dokn openings frentsislefesspond t o

car d-r ocel v wbmanor VO SabRaTyf b Rideckn bt wibir REoRHRec i on

rod ternm natgdd 1 ihsedéEinRditseidtihdhdlighgfd.r st i nsul ating housing (5) of the
card-connection part (3), and |lower portions (10a) of the connection rod

termnals (10) afés¢egdategs. Band1bche srbsiatecoanection porsiontdd theyeand at i ng fir st

housi 5) of th d- ti t(3).,. i he |. ti
(103) " cont ARETETHA" FTGcG Ao LrareG eBnadorting T aro el B R r et nnect i on
part (4). .RAmAak3nd Y&Jrﬁin‘%\ﬂeﬁﬁ@ﬁ-Zé-xﬁéu%te@m%éﬁl. Tall and short signal- |

?M . | ER$} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] c”a] ca] chdnsédrderirondle 27 ereadnenged @t |t siedntervals as rear tails 8 of signal pin

ca] ca) ca] ca CAYER LU cl} by EhFEAPERY b A bl M eI EHPUE 2] Ca ca
a] ca] ca! ?7?- IR BE fifeVdnal-transfer terminals allow the engagements tails 22a
to be arranged at the upper and lower ports and to mate with rear tails 8 of signal pin
terminals 6. Soldering tails 22b appear on a bottom or horizontal portion 21b of L-
shaped insulating housing 21 and extend in opposite directions.
Grounding terminals 23 are mounted in a lateral edge of horizontal extension
) 21b of L-shaped insulating housing 21. The grounding terminals include solder tails
23a exposed on the bottom of horizontal extension 21b for connection to
corresponding ground traces in an underlying circuit board. Grounding terminals 23
further include engagement apertures 24 formed therein for receiving the lower ends
10a of connection rod terminals 10, which project from the bottom of insulating
housing 5. Horizontal extension 21b of L-shaped insulating housing 21 has through-
holes 25 formed in alignment with engagement apertures 24 of grounding terminals
23 and connection rod terminals 10.
Substrate-connection part 4 and card-connection part 3 are assembled together
to provide card connector 2. In the assembled condition, each engagement tail 22a of

signal-transfer terminals 22 is in contact with a corresponding rear tail 8 of signal pin
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engagement apertures 24 of grounding terminals 23.

The assembled card connector 2 is mounted on an underlying printed circuit
board (not shown), and soldering tails 22b of signal-transfer terminals 22 are soldered
to selected conductors of the signal circuit of the circuit board, and soldering tails 23a
of grounding terminals 23 are soldered to the grounding circuit of the circuit board.
Thus, signal pin terminals 6are connected to the signal circuit of the circuit board via
the signal-transfer terminals 22 and grounding terminals 9 are connected to the ground
circuit of the circuit board via connection rod terminals 10 and grounding terminals
23, on the bottom of insulating housings 5 and 21, respectively..

As may be understood from the above, the connection of the upper and lower
grounding terminals 9 to the ground circuit of the circuit board via the connection rod
terminals 10 eliminates the necessity of using grounding shields which extend behind
the card connector or a grounding relay substrate attached to one end of the card
connector, thereby permitting the card connector to be reduced in size.

Also, connection rod terminals 10, which connect grounding terminals 9
together, are mounted within the insulating housing and terminate at the bottom
thereof to connect to the grounding circuit of the circuit board, thus requiring no extra
space around the card connector for connection. Accordingly, other circuit devices
and components can be placed closer to card connector 2 on the circuit board to allow
for higher density circuit board assemblies.

The mating interface of rear tails 8 of signal pin terminals 6 and engagement
tails 22a of signal-transfer terminals 22 require minimum space and therefore also
contributes to the reduction of the longitudinal size of the card connector.

It will be understood that the invention may be embodied in other specific
forms without departing from the spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered in all respects as
illustrative and not restrictive, and the invention is not to be limited to the details

given herein.
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CLAIMS:

1. A card-receiving connector (2) for electrically connecting two pc cards (1) to
an underlying printed circuit board, comprising
a card-connection part (3) including

an insulating housing (5),

two ports (7) of signal pin terminals (6) mounted in the insulating
housing and adapted to mate with corresponding receptacle sockets of the cards,

two grounding terminals (9) arranged generally parallel to the signal
pin terminals (6) and to each other, each adapted to engage a conductive outer panel
of one of the cards, and

connection rod terminals (10) extending between the grounding
terminals (9) intersecting each row of signal pin terminals and electrically
connecting the parallel grounding terminals (9) to each other, wherein the grounding
terminals (9) are connected to a ground circuit of the circuit board via the connection

rod terminals (10).

2. A card-receiving connector (2) according to claim 1 wherein the connection
rod terminals (10) are mounted in the insulating housing (5) of the card-connection
part (3), and lower ends (10a) of the connection rod terminals (10) are located on a
bottom portion of the insulating housing (5), and wherein the connection rod

terminals (10) are adapted to be soldered to the ground circuit of the circuit board.
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3. A card-receiving connector (2) for electrically connecting two pc cards
(1) to an underlying printed circuit board, comprising
a card-connection part (3) including

a first insulating housing (5),

two lateral arrangements (7) of signal pin terminals (6) mounted in
the insulating housing and adapted to mated with corresponding receptacle sockets
of the pc cards, each signal pin terminal including a contact tail (8) arranged on a
rear side of the insulating housing (5); and

grounding terminals (9) corresponding and arranged generally
parallel to each lateral arrangement of signal pin terminals and adapted to engage a
conductive outer panel of one of the cards,

connection rod terminals (10) intersecting each arrangement (7) of
signal pin terminals (6) between the contact tails (8) and an end of the signal pin
terminal (6) adapted to mate with a corresponding receptacle socket, and electrically
connecting the grounding terminals (9) to each other, the connection rod terminals
(10) being adapted to connect the grounding terminals (9) to a ground circuit of the
circuit board;

a substrate connection part (4) adapted to be assembled to the card-

connection part including

a second insulating housing (21),

signal-transfer terminals (22) mounted in the insulating housing
adapted to connect the signal pin terminals (6) of the card-connection part (3) to
corresponding signal conductors of the circuit board, each signal-transfer terminal
including a contact tail (22a) arranged on a side of the insulating housing (21) of the

substrate-connection part (4),
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connection part (3) are adapted to contact the contact tails (22a) of the signal-
transfer terminals (22) of the substrate-connection part (4) when the card-connection

part is assembled to the substrate-connection part.

4, The card-receiving connector (2) according to claim 3 wherein the substrate-
connection part (4) further comprises a major grounding terminal (23) adapted to
contact the connection rod terminals (10) when the card-receiving part is assembled

to the substrate connection part.

5. The card-receiving connector (2) according to claim 4 wherein each
grounding terminal (9) is connected to the major grounding terminal (23) of the

substrate-connection part (4).

6. The card-receiving connector (2) according to claim 5 wherein the contact
tails (8) of the signal pin terminals (6) are arranged laterally in a single row for each
lateral arrangement (7) of pin terminals (6) and wherein the contact tails (22a) of the
signal-transfer terminals (22) are arranged in rows to correspond to the contact tails

(8) of the signal pin terminals (6).

7. The card-receiving connector (2) according to claim 5 wherein the
connection rod terminals (10) are mounted in the first insulating housing (5) of the
card-connection part (3), and lower portions (10a) of the connection rod terminals
(10) are located on a bottom portion (5a) of the insulating first housing (5) of the
card-connection part (3), wherein the lower portions (10a) contact the major

grounding terminal (23) of the substrate-connection part (4).



