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| MPROVED CONTACTS Field of the Invention: This invention generally
rel at es WO le79ft of el ectrical connectors and, parti cul I/Y502t08085a card
connector for connecting an integrated circuit card, such as a nenory,
PC, or nulti nedia card, to another electronic device, and, in
particular, to a shielded card connector provided wth inproved contacts
for engagi ng the ot her el ect ronl C deV| ce. Background of the Invention: IC
cards have beBAEHAYEDAnraBD: e O WHIMR&QVEDDGONJF&GT&)
i ncl udi ng nenory CIrCUItS such as rants (random access menories), and
control circuits, such as CPUs (central processing units). A special
type Qfielh®Gré¢Re avedioned a multi media card (or "MVMC') is of increasing
interest and 1s used in small el ectronic devices such as vi deocarmer as,
smar t phoneshhis mysiigopgengeslly ralatksihide itlod clemyical compditarscad dzrimodany, Ity
include a termnal array for .connection through a card r 2:2 systemto
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socket for engaging the termnal 'array of the 1C card. The card is
i nser tpeavidat with ndprewd vedtactk fanenphensibe odter ebmniomlhdemomnect or contacts
are resilient or conprise springy contacts for vyieldably engaging the
termnal array of the card when the card is inserted into the socket.
VVth teKEVEid NSRS sl j.ni aturization of IC cards and their respective
crUrg“—“varrous—pggﬁg%ns continue to arise. For instance, the very
handl i ng ofICtdagismiank dteit devefoped ks contin AC'E {intutdted drditpriap@ding@sdrhogni ng
of the cards in the connector presents corresponding problens when the
card iCHCVifs ERthets TARE ATAA B SRS SHTOFISHh MHECREPHOF@RIE] twh @s E8Vist(gengwal ot her
recep of r t grip,
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fact, the netal shell may even formthe cavity or receptacle
music players and the like. "Multi media cards normally include a terminal array for

connection through a card reader system to the external equipment. The connector nsually
includes some form of 1C card socket and a plurality of electrodes or contacts exposed in the
socket for engaging the terminal array of the IC card. The card 1s mserted into and removed
from the socket, and the comnector contacts are resilient or comprise springy contacts for
vieldably engaging the termnal array of the card when the card 1s inserted into the socket.

With the ever-inereasmg minmaturization of IC cards and their respective connectors,
various problems continue to arise. For instance, the very handling of the mimature IC cards
15 difficult, and proper positioning of the cards in the connector presents corresponding
problems when the card is inserted into and removed from the card-receiving cavity or other
receptacle means of the conmector. It often 1s very difficult to grip, insert and remove the IC
card from the connector. In addition, such IC card connectors often are shielded or
surrounded by a metal shell. In fact, the metal éhel] may even form the cavity or receptacle
means for the JC card. The metal shell often has contacts which are engageable by
conductive components, such as shields, on the inserted IC card.

FIGS. 5-8 show an example of such a prior art IC card connector, generally designated
10, which includes a sheet metal shell 12 having a side wall 14 and opposite end walls 16

defining a hollow interior or slot 18 into which an IC card, generally designated 20, is



means for the IC card. The netal shell often has contacts mhi%%sgﬁQWS
engagea onductive conponents, such as shields, on i ted I1C
card. FB&épgﬁyg&%hOM/an exanpl e of such a prior art IC caFg?ggﬁ%ﬁﬁ%%r,
general ly designated 10, which includes a sheet netal shell 12 having a
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slot 18 into which an I C card, generally designated 20, is 2 6 SEP 2005
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contacts are stanped and formed out of openings 32 in the side walls of
t he netialf optrehgs Ibin thaside weplls pf thegmetohtledise thatdhasmgineccontaviiardlaygiedt o t he
hol l ow i nterior, or slot 1.S of tal shell. Spring contacts 26128
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inserted intg the nmetal shell in the direction of arrow "A" in a very
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by arrows "A", few probl ens woul d be encountered. However, FIG 8 shows a
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at an_angl s .+ ndi cat by arrow."B". 1it. can be seen that.the e
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spri ni%d{:cg‘ga% (};ftan%%l“lg’? g%];g lirrargcgan that the one corner 34 of the IC card has engaged

spring contact 26 and not only has bent the spring contact outwardly 1n the direction of arrow

“C?”, but the spring contact actually 1s bent completely outwardly through the opening 32 in

side wall 16 of the metal shell. The result is that the metal spring contact can be deformed

and its reliability considerably diminished.

Summary of the Invention:

An object, therefore, of the invention is to provide a new and improved shielded card
comnector of the character described.

In the exemplary embodmment of the invention, the card conmector is adapted for
recelving an integrated circuit card. A connector housing includes a metal shell having a slot
for receiving the card and a side wall defining at least a portion of the slot. An L-shaped
spring contact protrudes from the side wall into the slot for engaging an appropriate
conductive portion of the integrated circuit card when inserted into the slot. The spring

contact includes a proximal bent portion extending angularly from the side wall outwardly



and its reliability considerably di mnished. Summary of theZlgm@entiion: An
obj ect, therefore, of the invention is to provide a new and i nproved
shi el dedWsbki2d77¥5nnect or of the character described. |n t RETAROHPIOBT y
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plate material, and the spring contact is an integral spring finger
por t | SistabbeRtROTEARI | . A pair of the spring contacts preferably are
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advant ages of the invention will be apparent fromthe follow ng detailed

description taken in connection with the acconpanying draw ngs. Brief

Descrip g.Drvmn s: The features of this invention
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advant ages thereof, may be best understood by reference to the foll ow ng
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conjunction with the accompanying drawings, in which like reference numerals identify like
elements in the figures and in which:

FIGS. 1(a) and (b) show a card connector embodying the concepts of the invention m
conjunction with an IC card about to be mnserted into the connector.

FIG. 2 1s a view similar to that of FIG. 1(a), with the IC card inserted into the
connector in the direction of arrow “D™;

FIG. 3 is a view similar to that of FIG. 2, with the IC card further inserted into the
connector in the direction of arrow “D™;

FIG. 4 is a view sunilar to that of F1G. 3, but with the IC card having been tilted
during its insertion into the connector;

FIGS. 5-8 show the shielded IC card connector of the prior art described in the

“Background”, above.

Description of the Preferred Emboediments:

Referring to the drawings in greater detail, and fivst to FIG. 1, the invention is
embodied in a female-type connector, generally designated 40, for recelving a male-type

connector, generally designated 42, mserted into the female connector in the direction of



elenents in the figures and in which: FIGS. 1(a) and (b) shovZEaSFeDaFUB5
connect or enbodyi ng the concepts of the invention in conjunction with an
| C card WSYH07I®Sbe inserted into the connector. FIG 2 i PEAUSBRIGI i | ar
to that of FIG 1(a), with the IC card inserted into the connector in

the d d ] 191 c}h?éfc‘? é'd[gmboléh_l n 3fén§al@c¥|ﬂn%\%o§ '46‘14 OIrd Qarhr&%hng toF G 2,

W th t car I nser Into 't connec Inthe ditection of
arr ovrdes%ledlrfbﬁecéwmsg & Iﬂ &g 82 ml‘harrctc@rd inefudey a fehing 3dpdut adl bipatrlae 1 C
card having been tilted durin s insertion into the connector; FIGS.

5- 8 shidwedars ‘lﬁrroelﬁ'déélihﬁdeﬁhngieé]@mé"&mﬁﬂomﬁlst%ean}drﬁoor art described in the
"Backgr ound® of .t he refer ed Enbod nt s erring
Lo the dr alred g aet e RFSTSe S ¢4 TFGe e Sree e BRetnoBHPFon | o
enbo dh@lﬁuﬁé‘nﬁy 18 TBfed MPLs GRPAE AP Ionm 3§ @ﬁ'ée@{ﬂel‘(al dedli Qfﬁéﬁﬁ 4QotibBwall

receiving a nmale-type °connector, generally designated inserted into
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integral with the side wall. A distal bent portion 60b extends angularly from the proximal

bent portion back into slot 58 for engaging the conductive portion of the inserted circuit card

42. Distal bent portion 62b joins proximal bent portion 60a at an elbow 60c. Finally, each

spring contact 60 includes an outwardly flared tip portion 60d at the distal end of each distal

bent portion 60b.

From the foregoing, it can be seen that each spring contact 60 first 1s bent outwardly
of the metal shell (actually outwardly from slot 38 through opening 62) and then back
inwardly into the slot for engaging the side edges of the IC card. The result of this unique
configuration of spring contacts 60 1s shown in FIGS. 2-4. Specifically, as long as IC card 42
is inserted in a straight line mmto card connector 40 in the direction of arrows “D™, front
comers 48 and 50 of the IC card will simultaneously engage spring contacts 60 and bias the
spring contacts outwardly in opposite directions so that outwardly flared tip portions 60d of
the spring contacts eventually engage the conductive side edges 46 of the IC card. This
straight and proper msertion of the card is shown in FIGS. 2 and 3. However, 1f the IC card is
skewed and is attempted to be mserted into the card connector at an angle as mdicated by
arrow “E” (Fig. 4), front corner 48 of the IC card simply enters into the elbow between
proximal bent portion 60a and distal bent portion 60b of the left-hand spring contact 60 as

viewed in FIG. 4. In fact, it can be seen that front corner 48 of the IC card actually moves

slightly into opening 62 in side wall 56 of the metal shell. The result is that the spring



appropriate sides 46 of 1C card 42, presum ng that the card |7 yg&ﬁd by

a conductive shield. Each L-shaped spring contact 60 includes ﬁ%g
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inwardly into the slot for engaging the side edges of the IC card. The
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front corner 48 of the IC card S|nply enters into the el bow between
proxi mal bent portion 60a and di stal bent portion 60b of the |eft-hand
spring contact 60 as viewed in FIG 4. In fact, it can be seen that
front corner 48 of the I1C card actually noves slightly into opening 62
in side wall 56 of the netal shell. The result is that the spring 4 2 6
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contacts do not beconme overstressed or overbent and do not | ose tt%em]
permanent elasticity because |IC cards nmay be repeatedly i nserltbedt i)
and renoved fromthe I C card connector all kinds of skewed orientations.
As the IC card continues to be inserted into the connector fromthe
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the 1C card inwardly fromnouth 58a of the slot results in the IC card
strai ghteni ng itself up of its own accord after little or Do damage has
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portion the s
(60) of the shell.
3. The card connector of claim 1, including a pair of said spring contacts (60) at a pair of

side walls (56) 6f the shell (52) defining opposite edges of the slot (58).

4. The card connector of claim 1, wherein said spring contact (60) includes an outwardly

flared tip portion {60d) at a distal end of said distal bent portion (60b).

5. A shielded connector assembly, comprising:
| a female-type connector (40) including a metal shell (52) having a receptacle (58)
for receiving a male~t&pe connector (42), a side wall (56) of the shell defining a portion of
the receptacle, and
a spring contact (60) protruding from said side wall (56) into the receptacle for
engaging an appropriate conductive portion of the male-type connector (42) when

inserted into the slot, the spring contact (60) including a proximal bent portion (60a)



3. The card connector -of claim1, including a pair of said spring
contacts (60) at a pair of side walls (56) of the shell (52) Mebifhiliy
opposite edges of the slot (58). 4. The card connector of claim1,
‘wherein said gpring, contact (60) includes . an outwardly - flared t]j
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connector assenbly of claim5 wherein said shell (52) is stanped and
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outwardly flared tip portion (60d) at a distal end of said distal bent portion (60b).



