, ae3eROL(tJ6TS; #1 SPECI FI CATION Z T MAY-20U3 CF CARD CONNECTOR Fi el d of
the I nvention: The invention is directed to a card connector for connecting
a printed circuit board and a card and, nore particularly, to such a card
connector equi pped with nmeans for preventing electric circuits from being
broken el ectrostatically when an electric connection is nade between a
printed circuit board and a card. Background of the Invention: As is known,
when it is desired to make an el ectriclconnection is between an 10

el ectroni c device having a printedpeQiEMIATIONTd and a Qg MANAUS ng an
integrated circuit, a card connector can be used to nake the connection
between the card and the print NN é?oﬁinply by inserting the card
in a card connector. Such a car |1y includes an insul ating

housi ng having a pair of 15 20 gui de sections to guide the card into a

mat i ng posiﬂiﬁ&fﬂhﬂMﬁnCard connector. Also, the card connector nmay have
means to di sconngct. and. ej.ect e card, therefr and.a car.d-protecting
shell to prevent HevEEE! &Be}#egﬁntg ae%?fde?Q%Fgﬂ%@glf%@eCW%%p%\aﬁgFE%LH?i nserts
a card in tfgrdcaidth GRNRRE e BXribAALy, thREEEa bad @o&%@for@&uiﬁb&i Wwith egaad ed
circuit of the card and/or the printed circuit board of the electronic

devi ce bei rfgr plerettmgsieetriicetduits dost baayebrobyn glectnistaticaldy when arcelettactricity
to. be discharged fromthe hand tQ the card and/or the electronic device. To
prevent sucq‘?mg‘?Ft‘QPé%’En? SPEVER HEDAEE CIreHEDQAY ANy et or can i ncl ude
grounding neans to allow static electricity to be discharged fromthe
person to the grounding circuit of the printed circuit board of the

el ect r oni c Bekpwend df thedavdnyionsuch a groundi ng neans conprises a contacting

section that nmakes 25 contact with an electrically conductive shield which
surrounds the tofss isbkravaiea itdp gesieddo salie an glecriseoppicHar el wean avy

Sec 0 R B R O 0 S A Uy

el ectric connection betwe ct Secti on

circuit of ddued porindt@e i Becused tdRakél tHefcohtieh BetWeen tife ddedardahe printed 2 MAY
200S _2_ Such grounding neans, however, is not effective if a good electric
cbhnect i on dirsuii dparndesiraplydryipsertinghibe catgtin @tcericonaediPon and the grounding

section. The contagting, section of the groundin ans my, be integrally
formed to proj ectierd i aRpbElupall il APl e B b AT o
sl ider (botduidersderids t6lgtidetherd nt6 @Mk ip6Sition Wathahe 8drll cBinecforMAlRe net al

shell of the card connector. The cantilevér-1like projection of the
car d- e ect itbqicardangnestor shaydeve meanndelisconsédt ded ejactahecard tatireftpmernder  of t he

card when the, card..is #)erh(seerted in the card connector. This arrangenent nmay

event ual | y CHliRwteeting shelbiodreventibe SAMLEIM BRY FEERRERAZIIE cantil ever- | i ke
prooj ection and e aeks BHAN DEarBBIR CaRFEJnhEMbASY NarkiliHBRAL L gakioens wher e

the card connector is”' ~1 used for repeated insertions of a card.
the integrated circuit of the card and/or the printed circuit board of the electronic
device being electrostatically destroyed by permitting static electricity to be
discharged from the hand to the card and/or the electronic device. To prevent such an
electrostatic hazard, the card connector can include grounding means to allow static
20 electricity to be discharged from the person to the grounding circuit of the printed

circuit board of the electronic device.

Typically, such a grounding means comprises a contacting section that makes
contact with an electrically conductive shield which surrounds the top, bottom and
opposite sides of the connector-mating section of the card, and a separate grounding

25 section that makes an electric connection between the contacting section and the

grounding circuit of the printed circuit board of the electronic device.
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As is.known, there is an ever increasing dendnd for reducing the physical

si ze and manufacturing cost of such card connectors. However, to neet this
demand, there is a corresponding risk of lowering the reliability of the
anti-electrostatic hazard neans. Such a grounding neans is assenbled from
two separate parts (i.e., contacting 15 section and grozjacﬂ goection), and
accordingly the assenbly and manufacturing costs can be high. Sunmary of
the I nvention: An object of the presenZ invention is to provide a

smal | -si zed car duclhpreatiap naas hoariir, B ke effeahalif £ gbareaedric ebringbiidd ty is
substantially inproved in spite of reducing significantly the manufacturing
cost. To ol R2Atrnadgibstvissh dla congacting decionad ther grpwrding sectian.nhke eptactingqui r ed
el ectric connecti.on between a printed.circuit board and a card, having an
"t ogr t ed SRR £1e FRUIE oDt o SEaRL ARG SRS ERENB s! g
CONPr i Si NY FRANEANAGH LY caP®Efek Bbh MRAGbrIRUGI bW JTBLIEAG ARG @veSECt i ON
of the card, a palr of guide sections to guide the mating connector section
of5 t he car dhateridhe f2on denneal shiell o clid cnd odnnebter. CBliicdcandiovecliky prajedtigt oundi ng
means to grqund the card to the_c(I:]rQundi ng conductor of the printed circuit
board via ehthecaryeigeiaaeans or shdarapmadetp Bide P gigrgpnding mempsred dhg

| nventi on iRl 0885 OHIdkAG, TRADS LSy RERY! 8 ol AlndefRRl, One Of the
gui de sections; an € groundi ng nmeans conpri ses a resilient contact

conpri si ngeventdal® ddAe 2 efecliCautindSionSRElEeAhP EMiti®Siet-NBe pidjdckien @ghd de sl ot
of the guide section, wherein opposite guide slots face toward each other

t o accommodg @rdgrysiing mesmsir padicalerly i demlicetionshsharathe dard eamnectAgIst he

r’qa)ti ng conne‘%{] r _section of thg cahd to the connector section of the card
connect or, FHLLT FRERRE (AT PRS BFect i ng contact section to contact 5 at
lleast one | ongi tAlgk RAbwS tHEe N arf H\Rr GRrchsindMnAnd TQUBAICHE $8phy ki kpkegral Iy
connected to the contact section, which grounding section is adapted to be
connect ed taod nieeufpctmingdicog of isuchuiard ofnrietierpriiowastr,ao meet thisdearald, thhe

resilient gontact copprises.a cantact cLion and a grounding section

i nt egral | y 1toRMNESPRY NG it f lopRiiag thegs %e‘?IBW,Or}élﬂfcq’P“aﬂg?tFﬂséaé‘Fggzaé ructure
effectivel %éhé.%ﬁl%téa%oﬁﬁﬁng Sh s abde¥ndd ﬁ&H%&HQ%&g&H%}h&di%%o&w I'ng

t hat woul d occur If the grounding structure were e separate parts.
Séch possi edtionyand fgroundorgpleetian ) gareiardominglp the dsdembilyn endasnulfgttyrimgt | ceabl e
as the size of the card connector is decreased. The use of the integral
groundi ng $P¥HEMUPEDIBher ef ore, contributes to the 15 down-sizing of the
card connector. The resilient contact nmay conprise a contact section and a
groundi ng section integrally connected thereto, and may be fixed by

i nserting Suaghdraof tHednodmdidldi ng transiti onal base of the resilient contact
into the seat of one of the guide sections, the seat having an opening to
pernit the cont &t oljestof 818 esenhiavertifde to provisied sdll-sigrdrarheonpectgui de
slot. The qr I.h ' the Lesi.l i or.i a pl anar
fitting naﬁh%ggglgp gg%?%&%ghsagérfd arglzabsﬂgtsldge?gog{a{lgaMg&g?geu o ishlggé{ rcuit of the
printed ci rédlicingtd@dificantly higd maphfastusing®todt NEo PbRSLIMs dHIS@ N ¢80 corebtobe
understood fromthe follow ng .description of a card _connector according to
a pref er r edoreg o making aorquires glewite penmestiombesvesromprinted circuit board and a

card having an integrated circuit, the card connector including an insulating housing

comprising a connector section which mates with a mating connector section of the
card, a pair of guide sections to guide the mating connector section of the card to the

25 connector section of the card connector and grounding means to ground the card to the
grounding conductor of the printed circuit board via the card connector, is improved
according to the present invention in that the grounding means is provided in at least
one of the guide sections; and the grounding means comprises a resilient contact

comprising:



4.. . 2 2 MAY 2003 Brief Description of the Draw ngs The features of this
i nvention which are believed to be novel are set forth with particularity
in the appended clains. The invention, together with its objects and the
advant ages thereof, may be best understood by refer ence tmﬂm 5 foll owi ng
description taken in conjunction wth the acconpanyi ng~draw ngs, in which

| i ke reference nunerals identify |like elenents in the figures and in which:
Fig. 1 is a plan view of a card connecBor structure according to the

present invention,,Fi ol i L LWV £ Gl QkerSihr ucture as
viewed in the di{]ceocn{tzélcgﬁeci%ﬁhi%{: el E?Ypéere id ﬂg?ﬁtﬁ%ﬁhdl?&gi@g’. Berdin C ot fom
vi ew of t heoppasite gadasotsdacestbovart esch othek @ actomrmaatetdpposirridngiorimdt or
structure viewed fromthe side fromwhich a card can be inserted therein;

Fig. 5 is ai¢asodtRg @l brgwdingdhg mahing eenneater sestiop petheyau tadhscaniesttle card |
S connector_skru re. .Fig. is.a side view of ¢t. Il L t shown
in Fig. 5 %E?{é(l.;n gtttlﬂggaarrq &n C\? T USPCW‘@%&E? Prloéeﬁﬁlgggéﬁggtsgcgls&é}égﬁﬁt (gtom t he

left side i |&dsBondongit@ina side o tHeQdded;tadi nal section of the card connector
structure taken along the line X-X in Figure 1; 20 Fig. 9 is an enl arged

bottom vi ew of aa groagdiegsentipnpstegratly comeeciidde thuf contest seation,odnidect or
structure corresponding.to, the section sho in Fig. 8 Fig. 10.is,an

enl ar ged se%fPF?fﬁn%FechH ‘qudéﬁﬁ‘gﬁ‘? gBFOWéteBéﬁ\’lﬂ’ec%ﬂ %?‘rcélftrq%él?ed?ré“?daken
along line XicYitdodrdti9- 8 Fig. 11 is an enlarged end view of the card
connector structure as seen from?25 the right side of Fig. 8 Fig. 12 is an
enl arged cross st fesifienfcontaet cangrisee arenthorsestionmidy grotnadiensertiong | i ne

Z-7' of Fig. 8; and Fi?. 13 is an enlarged view of the parf of the card
cohnect or sittegrallyrconnesiegiodhe sonteciseqtion; such pn ategrak starcte piectively, 7 nph

LU eliminates the possibility of causing insufficient grounding that would occur if the
grounding structure were made of separate parts. Such possibility of incomplete
grounding would be increasingly noticeable as the size of the card connector is
decreased. The use of the integral grounding structure, therefore, contributes to the

15 down-sizing of the card connector.

The resilient contact may comprise a contact section and a grounding section
integrally connected thereto, and may be fixed by inserting a contact-to-grounding
transitional base of the resilient contact into the seat of one of the guide sections, the
seat having an opening to permit the contact section of the contact to project into the

20 guide slot.

The grounding section of the resilient contact comprises a planar fitting nail
adapted to be surface soldered to the grounding circuit of the printed circuit board.

Other objects of the present invention will be understood from the following
description of a card connector according to a preferred embodiment of the present

25 invention.



_5 Detailed Description of the Preferred Enbodi nent: Referring to the
acconpanyi ng drawi ngs and first to Figures 1 through 3, a card connector 1
can be used in making an electric connection between a printed circuit
board 3, which can be part of an electronic device for exanple, and a card
2 S having an integrated circuit, such as a nenory, contained therein. Such
a card 2 is comonly called "PC Card" or "CF Card" and it includes a mating
connector section to be mated with the4connector sectiqugP ?@@ card
connect or. Bher PRIckBEoE ONAE ThrAking§Ct i on of card 2 has an electrically
conductive shield substantiallTy entirely enclosing its surroundi ng surface
(that is, its top, boThofeatins diphicsivestien wbsh arhgltved tmiecarel dreisetc| udes an

i nsul ating hoysing 5 .c ri.sing a connector_section 4 to mate with the
mating conn ‘V‘r&ggﬂ‘i"ﬁg‘}?%m@%@Pﬁnéﬁﬁ?%mﬁa?ﬁe grvepliedossder a7 and 8 to
gui de the : I . on 4 of card
Gonnector 10IERL 2 ARG Bhalst Bler R, By GERE nd bR PR e
magerials. foblonesd d¥scspidn tokendinitagjuactiunwiah tHeyacobmpatytiddiasifgsainraiged at
regular intervals. 15 Each termnal 6 is coggosed of a contact section 9 to

be connect elike sferpreecumeraipiseatifydikeslempptpinribefiguies apdin whickonnect or
ti f d ad | der il t 10 to.b | d d t
cor respondi ng. cohtkLobt PaR StEot ket BhmeSBE b iRus St B S BFEE A seen

in Fig. 4, {heni@;r of guide sections 7 and 8 are provided on opposite 20

| ateral sides of connector section 4 with their guide slots 12 facing
toward each ot heFig. 2 iPosite view afithe bard sonnecthe ssucttiremsyigvealnd tide dipgstiani ng
sypmetri cal | .relggive tg.tge | ongi tudinal center line in Figs. 3 and 4 are
i ndi cat ed by%ﬁﬁ@d AOMEE &) Bigcds numeral s. Housing 5 i ncl udes positioning
projections 13 a I X4 iJ.itating the

posi tioning and ?g&ﬁﬁﬁé@?“ﬁgﬁg%ﬁgﬂ e%%dgkﬁﬁ%ggxgﬁggﬁ%t board 3. 25 Now, the
features of the Egrdshomthetcard chnaemarstiuogrd vietvhé fronethe sideifrone nthichra ar e
descri bed. Each guide section 7 or 8 has a groundi ng neans 21 to ground
card 2 to a‘¥errRlpBNeRsighefEBndi ng conductor of printed circuit board 3
conposed of a regj] i n i S t : Lan 23
projecting in gu?gész¥%Pﬁg5&%§5%%§ﬁgﬁg€é??%ﬁgyﬂ8r 1%%%H§%g%%@nding section
2151 nt egr al tonneowdnaaictdet 0 t he contact 30 section 23, whi.ch is adapted to
be connected to a grounding circuit of printed circuit 2 2 MAY 2003 6
board 3. As seenFign6fs gside Biepgofihe Ff‘ékllepg@ﬁ‘ﬁacéébﬂ%tn Fig. Has a contact

section 23 and aigr ' ti 2-bat h int eqr cled. t .base
25 of the cont acF%‘ zg%%{u gﬁcﬁ?ﬁflf&%or%ggﬁ cgré{g{gtl a%%e%yﬁx@qgg%%e% ed 1;?%'a%ase 25
via an el ongat edFiy. 8124 longhidiRall sSctepdfaR@aricbihdc iR sitadBreABkenGorgamE
section 23 is bent to forma ridge 5 whereas the grounding section 27 rises
upri ght frohng KeXbiaddgwdde. Resilient contact 22 is fixed by inserting its

CQRnt act-to-groundi ng.transiti | base into the seat. 30 .af i de_section
2817, seat 30 iee Pin Ok B e Pn Friertety gl Nt P se ot Beh g 92
and anot her c@pRBoNgnfurBReRespBLdiRE fo B sE@RM shbwhiigFig. 8; 10, 11 and 12. The
contact-to-grounding transitional base 25 of resilient contact 22 is
inserted into inEig 0 sransindarg@lisegtion pf thi dragmegiues-the kerd engragtarsinictpreoj ect i on
28 i s caught g¥ {etgin 35,.a|%pmﬁng t he groundi ng section 27 to be
exposed in GBEMPIREE BRS Ya¥ oW B $he sane time, allowing contact section 23
to project from ! i i I A QN 27 can
be easily solderggf?% t égﬁ?gﬁﬂ§?ﬂ§e§f?gﬁ%%“%%hgﬁyﬁggd C|rggf§£ggg?d 3, and
resilient cthetripdtsid@ofBig. 8ontact one or the other 15 |ongitudinal side of
card 2 when the card is inserted in opposite card slots 12 of insulating
housi ng 5. Ref er Fign§?2 &an qnlargedprgss sestiongofyhel card coprgotorestuciEpmiaken along i s

adapted to i LN ogui de section 8, and is symetrical with the
resilient cgﬁ %é?%??ygg’%hgthe gui de section 7, and is described in nore

details bel ow. 2PipA$3 gemCdnldree Gl thed St bf tBOtard@BhAcordZutied todesici
contact section 23 and a groundi ng section 27 both integrally connected to
a base 25, aradilient eandiast ofattackddeet of netal by stanping and forming. Contact
section 23 extends frombase 25 in a cantilever style, and the free end of
the flexible cantilever is formed wth a ridge as seen in Fig. 6. 25
Groundi ng section 27 can be a fitting nail-like piece extending fromthe

| ower edge of base 25 to provide a soldering surface, which is adapted to
be soldered to the grounding circuit of printed circuit board 3. G ounding
section 27 can also be an extension adapted to be inserted in a through
hol e of the printed circuit board. 30 Base 25 of resilient contact 22 has
an engagenent projection 29 made by 2 2 MAY 2003




cutting the md-portion of the base in the shape of a "U', and by form ng
the tongueli ke projection 28 so as to be caught by the retainer 35 of seat
30. Also, base 25 has two push-in expansions 26, and each push-in expansion
26 has a throng-li ke projection 29 to nake sure that resilient contact 22
is positively fixed to insulating 5 housing 5. Resilient contact 22 has
contact and grounding parts conbined as an integral f ok IMAY lagg eby assuri ng
that the card connector 1 is free of aBy poor electric connection

t her ebet weemetaidi DBsARUbE oDBe PRAERE EfBoRBn&G@NVENt i onal card connect or

havi ng contact and grounding parts provided separately, and assuring that

t he associ at ed Réfepiﬂg:mehie aﬁcomphm)singdmw‘in@eaxﬁfﬁreﬂtecFﬁgumthtfﬁrwghaiizards Now
the manner in which a.p resilient contacts 22 eflxedtothe gui de

section 7 it &OIFCReC ?ﬁﬁ@ﬁpgﬁdﬂﬂ@ﬁmﬁ% erif SOREEHTT BEWCH2 BitiFfg an
exanpl e of I t [ ferring
fo Fro. 6 aaoRs aatheth R Aot lic g BEaREl B B 1t
coht act sechaving aﬁncﬂgrdtascxkdlﬁntudhmgtaaﬁém&& taryaibed deiedrs eShichra agid 2lés sl ot 12
with the ridge of contact section 23 as directed toward the opening side of
gui de sl ot commquysallebRGeeardsost' Chard’ andof netuges hmuggnc@relesﬂooﬁecmn Recess
38 i s seen hehin t section sectio can be wi t hdrawn
in recess 3t§eb %‘? *13%/?(&“8?%?639%8%10?@&55% FPRRRNARY hSym e (‘108%1“? udi nal
edges of cafeghtich Stkdrdd hhglﬁﬁéltebrﬁ@anw%eaéuv@s%éiml%sunﬂgmt enFugSena%s@gd 10,
resilient contact 22 is fixed to seat 30 by inserting base into slit 31
(whose wi dtits sugrosodimgtsatfadedtige s, ithtp, bbeorhland kppesste sides)esi | i ent cont act s
2 made in seat and b ting cantilever-like extension 24 and

L act sect | on GFdaRsan 1 BChges GhPenLRR R SRS TE AFTHeg9F and
recess 3 8. selffor? # &l i the RaridsQRHEabI SLiGNSAGRIZRN BEAE BFELiGR 28 Of
base 25 of 25 resilient contact 22 abuts an upper surface 39 of retainer 35
of seat 30.sefsomsekid SHtdguide thd mamgeshhet@usttionofespbhsl mnse@ar sectkorf 4r cedl y

pushed in Iongltudlnal extensions 36 of slit 31 (see Fig. 9), permtting
proj ect i onsCfFgrG epnmgetor by Slopsing was melded fyam plastie Pwh?fan%e&reﬁg%%s 36.

Thus, resilient égﬁl{e‘é&; gg&ogﬂ%a*g% Jmﬁéﬁ& c?ftt%%ﬂhé% ﬁét'b |gM th 30
engagenment projection ush-fI 'n expansi ons ase caught

bysthe 2 Bacudl%hﬁﬁél%smﬂmesedsaﬂaf@eecoiecﬁeﬁp taee cd)\lm&bi"chl&) manner i n which
card connector 1 is fixed to the underlying printed circuit board is

descri bed. Sorresponding makingpd@f dhe mating gRRneHAr pRciiAR eficad Ecandia AET®E3 in t he
correct po th t cti ating
nousi ng 5. el sBiof foo i 3qelsals a3 ioRRIPA0RER I B0 BpceitvBle il 50T
by inserti ngrcattroas 3.n f| Xing apertures 11. Thereafter solder tails 10 of
termnals 6 of connector section 4 are sol dered to correspondi ng conductors
of printed circufs stpaandis 4, hedaittofignidesgegonsi Tnand &ﬁepngﬁdmnr@pmlteu ng

Is 27 of il contacts .22 are sol der d t.0 r.oundj rcuit of
pr| nted ci rlé{?faﬁ 5515 gcg’meﬁfof:ﬁ?c&oﬁ 4|V§’ﬁ? ﬁ‘sgrgtu $ofe 8£ ?aﬂ% Bvﬁr‘fiecat%glp BET\yi t h
I ts connectpdrsRcof tAbksel REdd B cEORTEAIIN afRGH dggyrﬂmeifncamsermw g aRnect or, and
its opposite l|ongitudinal edges are inséerted i'n guide slots 12 of opposite
gui de sect ilongitinal ge@evlincarkigs Grandct ave irkdicaTdrbby thasame raferenepmunaratvar d

connect or sect 4 of _.card, connector 1.in.the_,direction indi arro
R o 5% s it ﬁé‘é‘}l‘fqeéﬂ?oﬂf‘o’i“ﬁéPé%llf’?}“’"égﬁta:%{@ Sineaprones SERPRY 1 oot

contact 22, ;A oRh fiffy, Gt £8ing loPh3 E@BEAfLboskd & the shi el ded
| ongi t udi nala1 edges {fob@ﬁﬁo l n gct u%@%l ons 23 of res:éTl ent contacts
2% are yieldi ngINodrefHeeeateﬂs oﬁﬂwlcmﬂ amhectoby acdording B tha pkdsent idventibo ent er

the recesses 38 (see lﬂg} 9), allow ng the 20 contact sections to
cont i nuous| &€ gesribadaFach guitesestipr i/ 98§ hapAgrundingdneasggeé 4o elfoueérc%rdi with a

tagt, , Wth thi
0 ¥ angenont 0 eREER L B RRRHE Sobgiloh iR SOhOE LR GBS ged o °
t he groundingilient' utdet 0F céRprifhd HE&Qa&'sé@t&BrDm‘@]e@nﬁ@fr%ﬂdb diberedfectrical ly

conductive shield of the card and the resilient contacts. Thus, the
i nt egr at ed giidessctionf/ or fragd2 geuraiing ctiohd’ prtegrakylcainectad tOtbrbCDhTectprl nt ed

¢jycuit board.can, be .protecte a| nst el ectrostatic, haza
S0 bt 11 5Penio 1 bk Bcatnnied 1S58 tmscen g ernednes g phe v ol
cont act - and- groundi ng conbi nati on and by the continuous contact with the
shi el ded | ongi tudi nal edges of the card. Al so, the increased protection
reliability against electrostatic hazards permts 30 the down-sizing of the
card connector, and the decreased nunber of parts in the



2 2 MAY 2003 9 grounding neans |leads to a significant decrease in the
nunber of assenbling steps, and the correspondi ng decrease in the

manuf acturi ng costs of the connector. The shiel ded | ongitudi nal edges of
the card nmake contact with the contact sections of the resilient contacts,
so that the shield of the card is grounded all the ting? MAY@f3uri ng that
requi red EMC be provided in the connector assenbly. It will be understood
that the invention nmay be enbodied in @ther specific forns w thout

departing fyooim 1.Ngs sdhlih Fiddl's Rje'fltrés?lllerﬁ Reh@E 2N a3 i cOftabNRESHT 23 dfiea Pr esent

exanpl es and enbodi nents, @here fore, are to be considered in all respects
as illustr aroweimsdctiat 27 bsﬂunmtegmuyepomdtetihea|baseezﬁtofohe tentmot to be linmted
to the details ' "~ given herein, 2 2 MAY 2003 _ 1. A card connector
(1) for connect |3P§°‘§°?J‘b)htc@éfa%‘lSF%‘lﬂﬂtBUé&%FeG!?ﬂ tg Rase25cvt an ﬁl&vgﬁs apn

i nt ogr at ed g @s&m? gwa&mghéﬁase%ulc%&,;a@gséaagﬁb@ Lierl dAELUGIAE 2

connector set Iveln connec sec

aspair of guliegésssigciroonding Zec&bﬂm7@f@m§jrig¢xthﬁhﬁﬂha|ba§lddgé of the connect or
section to guide the card rearwardly into mating engagement with the

connector sect i dies{lignt esntachd2 ésfixpdduringasting itg g9niactie-grayudng tasitionsl

|nclud|ng n_i ert n sl 3 nd d for in) and
resi | i entP3t r?’t%a"ééu%ff‘“}?&?n‘%u% §€f"f‘%g§3ﬁ ‘5%% ‘émssg ’tolnélin]‘)%fg’g

gr oundi ng tah%ta?n%'f 95 t;& cg)eﬂrnglao%aqn&hé chirffa4 x%deothbx@hﬁéi SEbd it fpar

characterized I'n that the resilient grounding contact (22) conprisés a

gener al | y pl0ahhandikeTheaintantd-2ounding ntaesitiomal tbhge ZSncsfe*eslhan cohtatt IBik ) of

eﬁch gui de sectl on of the insul atll ng housipng, a contact arm f or med

i ntegral |y ifertRd ante grsgaion siqtdéd ugtil the dongued .eﬁgaafgr?émqowtl@a&éu% eaughty and
forward frqm [henQa%e B&EHmb Ak %r%éadlegggelc deﬁ%%ibé ggg: 364 8 Wéfégmg D ahd 3l Of

t he gui de seéction) wherei n-oppos e slots ach ot’her to

accommodat ehogpestime, Alotésg edntddnsectian A3 itd pyjeddifiogh dpeainged2 inguidesiaict or
section of the card rearwardly into nmating eng ag% enent with the_ connector
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15 longitudinal side of card 2 when the card is inserted in opposite card slots 12 of
insulating housing 5.

Referring still to Figs. 5, 6 and 7, resilient contact 22 is adapted to be fixed in
guide section 8, and is symmetrical with the resilient contact fixed in the guide section
7, and 1s described in more details below.

20 As described above, resilient contact 22 includes a contact section 23 and a
grounding section 27 both integrally connected to a base 25, and is made of a sheet of
metal by stamping and forming. Contact section 23 extends from base 25 ina
cantilever style, and the free end of the flexible cantilever is formed with a ridge as
seen in Fig. 6.

25 Grounding section 27 can be a fitting nail-like piece extending from the lower
edge of base 25 to provide a soldering surface, which is adapted to be soldered to the
grounding circuit of printed circuit board 3.

Grounding section 27 can also be an extension adapted to be inserted in a
through hole of the printed circuit board.

30 Base 25 of resilient contact 22 has an engagement projection 29 made by
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contact section 23 projects into guide slot 12. Recess 38 is seen behind contact
section 23. Contact section 23 can be withdrawn in recess 38 when it is yieldingly
deflected backward by the longitudinal edges of card 2 during insertion thereof.
20 Referring to Figs. 9 and 10, resilient contact 22 is fixed to seat 30 by inserting
base 25 into slit 31 (whose width is somewhat larger than the thickness of resilient
contacts 22) made in  seat 30, and by putting cantilever-like extension 24 and
contact section 23 in opening 32, which communicates with slit 31 and recess 38.
As seen in Fig. 12, tongue-like engagement projection 28 of base 25 of
25 resilient contact 22 abuts an upper surface 39 of retainer 35 of seat 30.
As seen in Fig. 13, opposite push-in expansions 26 are forcedly pushed in
longitudinal extensions 36 of slit 31 (see Fig. 9), permitting projections 29 to cut into
end walls 27 of longitudinal extensions 36.

Thus, resilient contact 22 can be fixed steadily to guide section 8 with

30 engagement projection 28 and push-in expansions 26 of base 25 both caught by the
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Now the manner in which card connector 1 is fixed to the underlying printed
circuit board is described. First, card connector 1 is put on printed circuit board 3 in
the correct position with the aid of positioning projections 13 of insulating housing 5,
and then card connector | is bolted to printed circuit board 3 by inserting screws in
fixing apertures 11. Thereafter, solder tails 10 of terminals 6 of connector section 4
are soldered to corresponding conductors of printed circuit board 3, and at the same
time, the grounding fitting nails 27 of resilient contacts 22 are soldered to the
grounding circuit of printed circuit board 3.

A card 2 is inserted into card connector 1 with its connector section facing
connector section 4 of the card connector, and its opposite longitudinal edges are
inserted in guide slots 12 of opposite guide sections 7 and 8 of card connector 1. Then
card 2 is moved toward connector section 4 of card connector 1 in the direction
indicated by arrow A in Fig. 1.

Upon insertion of the card, contact section 23 of resilient contact 22, which
project in guide slots 12, make contact with the shielded longitudinal edges of the
card.

Contact sections 23 of resilient contacts 22 are yieldingly deflected, as
indicated by arrow P in Fig. 11, to enter the recesses 38 (see Fig. 9), allowing the
contact sections to continuously abut against the shielded longitudinal edges of card 2
with a given contact pressure to assure continuous contact therebetween.

With this arrangement, static electricity from a persons body can be discharged
to the grounding circuit of the printed circuit board through the electrically conductive
shield of the card and the resilient contacts. Thus, the integrated circuit of card 2
and/or the printed circuit of the printed circuit board can be protected against
electrostatic hazards. The reliability of the protection is improved by the use of the
integral contact-and-grounding combination and by the continuous contact with the
shielded longitudinal edges of the card.

Also, the increased protection reliability against electrostatic hazards permits

the down-sizing of the card connector, and the decreased number of parts in the

10
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rgdY: assuring that required EMC be provxded in the connector assembly.

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

N given herein.
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1. A card connector (1) for connecting a printed circuit board (3) and a card
having an integrated circuit comprising
an insulating housing (5) including

" a connector section (4) for receiving a mating connector section of the
card,

- a pair of guide sections (7,8)on opposite lateral sides of the connector
section to guide the card rearwardly into mating engagement with the connector section
(4) of the card connector (1), each gnide section including an insertion slot (31) and 2
guide slot (12) formed therein, and

a resilient grounding contact (22) mounted in each guide section for grounding the
" card to a grounding circuit of the printed circuit board,

characterized in that

the resilient grounding contact (22) comprises

a generally planar base section (25) mounted in the insertion slot (31) of
cach guide section of the insulating housing,

a contact arm (24) formed integrally with a forward side of and extending
generally parallel to and forward from the base section (25) and located in the guide slot
(12) of the guide section, wherein opposite guide slots face toward each other to
accommodate opposite sides of the card in guiding the mating connector section of the
card rearwardly into mating engagement with the connector section (4) of the card
cnnnector; and

a grounding section (27) formed generally perpendicular to the base
section and the contact arm for connection to the grounding circuit of the printed circuit
board.
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grounding contact (22) extends generally paralle! to the insertion slot of the guide section
and includes a generally C-shaped contact section (23) formed at a distal end thereof.

3. A card connector according to claim | wherein the base section (25) of the
resilient grounding contact includes a U-shaped opening formed therein wherein the bight
portion of the opening extends generally parallel to the base section of the grounding
contact. : -

4. A card connector according to claim 3 wherein a projection (28) is formed in
the base section opposite the bight portionof the U-shaped opening and extending ebove
the grounding contact to interengage with walls of the insertion slot (31) of each guide
section (7,8) to fix the resilient contact within the insnlating housing.

5. A card connector according to claim 1 wherein the base section further
includes two outwardly extending ez;pansions (26) each having an outwardly extending
projection (29) which interengage with front and rear portions of walls of the insertion
slot of the guide section to fix the resilient contact within the insulating housing.



