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SMART CARD AND.SMART CARD CONNECTOR This invention relates to
apparatus for use with smart cards, or chip cards, which contain nenory
or 5 other |madtiegance on the card, and nore specifically to PCT/USSG/A6863
such as card readers, for |nterfaC|ng W th cards of this type. Mre
specifically this invention relates to smart cards and to connectors
for use with t hese snar t(SMARTI CARINAND tSMARD NCQARD OCONNEGTORNponent of
10 the smart card reader or other smart card interface device. Stil
nore specifically this invention rel ates to smart card connectors
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fully inserted into the snart connect or. S aqr chuP
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size as a standardevices/ aslich G CedPdt réadens PSLopt ehtegta@a@m card

cards of this type. More specifically this invention
relates to smart cards and to connectors for use with
these smart cards, where the connector is a component of

10 the smart card reader or other smart card interface
device. Still more specifically this invention relates
to smart card connectors including normally open end
position contacts that engage one or more smart card
contact pads to indicate that the smart card has been

15 fully inserted into the smart card connector.

Smart cards or chip cards as presently used consist
of a card of approximately the same size as a standard
credit card that contains intelligence on the card
itself. This intelligence is typically in the form of a

20 memory circuit that can contain read only memory or read
/ write memory (random access memory) on the card. The
information stored in the card's memory can then be
used by the card reader or card interface device to
detect certain information stored on the card, such as

25 an instantaneous bank balance. The information stored
in the card's memory can also be instantaneously
updated, for example the alteration of the security
status of a specific badge holder. Cards of this type

. can also be used with cable television decoders or

30 descramblers and with satellite systems.

Although the preferred embodiments of this
invention are specifically directed to smart cards, it
is equally applicable to connectors or similar devices.
For example this invention would be applicable to the

35 use of connectors for smart keys and could even be used



itself. This intelligence is typically in the formof a 20 nenory:circuit
that can contain read only nenory or read [ wite menory (random access
menory) on the card. The i nformation .stored in the card's nenory can .
then be WORY86802y the card reader or card interface devi cdPGRIUS96/1683t ect
certain information stored on the card, such as 25 an instantaneous bank
bal ance. The information stored in the card's nenory can al so be
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appl i cabl e CRFass qﬁﬂ?%ﬁ“@ﬁmnuﬁﬁ%ﬁ% 9 Qei%y§raﬁﬁnESGFﬂr§ven be
used WOgtehEild; employ an end position or end of str&kéd/ HW2E6H6863

to detect full insertion of the card into the connector.
These end position switches can be either normally
closed switches that are opened when the smart card is

10 fully inserted or normally open switches that are closed
by insertion of the card. When the state of the switch
is detected, the card reader or interface device is
activated and data is transmitted to or from the smart
card.

15 Among the problems which must be overcome for card
connectors and card readers of this type to attain a
satisfactory level of performanée is that the connectors
must function for a large number of card insertions, and

~the card connector must function in environments which

20 can cause deterioration or damage to the contact
-interface of the data contacts épd the end position
switches. Typically the card connectors will be used in
applications, such as in automatic teller machines or in
security devices, where a large number of cards will be

25 used with a single card connector or reader. Over time
the cards used in these applications can become deformed
and can collect foreign substances that can interfere
with the operation of the card reader. The card
connectors can also be used in environments, such as

30 outdoor use in automatic teller machines, where they
are susceptible to environment contaminants, or in which
oxides could build up over time. Since these
applications employ relatively low electrical potential
and current, the energy present in power applications to

35 ©burn off these contaminants or oxides is not available.
It is desirable, thérefore, that a wiping contact be



for menorycards of the type generally referred to as PCMCI A cards.
Card readers or. connectors for use with smart cards .typi,cally enpl oy
data contacts to engage pads on the 5 cards thensel ves. These card readers
or connect orwo97/1682neral |y enpl oy an end position or end of SREBREEAEEEH
to detect full insertion of the card into the connector. These end
position switches can be either normally cl osed switches that are
opened when the eggdblistield i betiWeeh Uthy dasar tedtactsoam IthemEydwi t ches

that are cl osed by insertion, e n . t L4 ch
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connectors ° REstthedatdnceREAgts PEecthgnberidient data SMARES and
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deterioration or_damge to thg contact interface of the data contacts
and the end posi‘}?wgbelesﬂ?tgﬂﬁsgn yBPEAFESD, ﬁg”%& < &ﬁ?e‘iﬁ%r%"ﬂﬁ €be
used in applsame i pemsonsch as in automatic teller machines or in

security devices, whepe, ay, 3{588 85”2&?1{3&1&@ dS wibling’ et adtS b thle 2
single card connector oOr reader. ~Ove nme
10 end position switches is to use two resilient switch
contact elements that undergo relative and absolute
motion during mating contact. U.S. Patent 4,900,273,
U.S. Patent 5,013,255, and U.S. Patent 5,334,034 each
disclose smart card readers or connectors that employ
15 end of stroke switch contacts using two resilient blades
or beams to impart a wiping or self cleaning action
during mating engagement. One problem which each of
these devices embody is that two resilient end position
- switch contacts invariably occupy more space than one
20  resilient beam. Therefore, the card connectors in which
they are used tend to be somewhat larger than would
otherwise be necessary. In many, and perhaps'most,
applications space is critical, especially the printed
circuit board space that is occupied by the card
25 connector. For example, a larger card connector might
dictate the use of a double sided printed circuit board
instead of a single sided printed circuit board with the
added cost inherent in the double sided board.
- The invention is directed to a smart card and smart
30 card reader that uses simple, reliable, normally open
end position contacts to establish the same contact
interface for data contacts and for the end position
contacts. This smart card connector uses end position
contacts that engage contact pads on the smart card to
35 electrically common two normally open end position
contacts on the smart card connector. This is the same
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the cards used in these applications can becone deforned and can .
col l ect forei.gn substances that can interfere with the operation of the
card reader. The card connectors can al so be used in environnents, such

as 30 outwoornnesme in automatic teller machi nes, where theyPCTUSHI1E863

oxi des could build
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@egaﬂﬁsgs§ﬁ§1§|gpmﬂ§y in the form of read only or

random access memory or other embedded electronic
circuitry that is accessible through electrically
conductive data contact pads on one surface of the smart
card. Data can be communicated between the smart card
and the card reader through this electrical interface in
a conventional manner. Each smart card includes one or
more offset end position contact pads. Normally open
end position contacts on the card reader engage these
offset pads when the smart card is fully inserted into
the card reader. In the preferred embodiment, two
normally open end position contacts in the card reader
engage one common electrically conductive pad on the
exterior of the smart card. A signal can then be

transmitted from one end position contact to the other

and detected by the card reader when phe card is fully
inserted. At this point all of the data contacts will
be properly aligned with the corresponding data contact
pads on the smart card and communication can begin
without damage to the smart card or contamination of the
data. |

The end position contact pads and the normally open
end position contacts can be located beside the data
pads and data contacts respectively. The same resilient
springs can then be used for both the data contacts and
the normally open end position contacts, thus
simplifying assembly of the smart card connector. The
end position contact pads on the smart card can be
recessed further from the forward card edge than the
data pads to insure that all of the data contact
interfaces are established before the end position
contacts engage the end position pads. The same result
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5 on:the data contacts or the resilient data contacts t hensel ves.

- Simlarly, a wping contact action is - desirable on the end position
switch contacts for the - sanme reasons. One net hod of
enpl oyi ng awh b éeesont act for the - 10 end position sw tcheGT/USIE 1686 e
two resilient swtc contact elenments that undergo rel ative and
absol ute noti on during mati ng contact. U S. Patent 4, 900 273,

U. S. Patent 013.2 t 4 4 cl ose
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self cleaning agid @taggered dbiitdiksméitbengageoyel ad ey diwm whi oh
each of hese “devi ces enbody is that two resilient end position

SW t ch contactsPPﬁE&AQHﬂ%PQRﬁERﬂPrmwe space than one ~ 20 resilient
beam Therefore, theygersk g asiznrts ¢ardhashpart of tihee\ersd assidiomnd
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printed circuit Byossing t4he reame type aédeaeesalqa&héﬁ&ﬁrﬁf:? HePT JRBHR
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30 having an array pf. (el ng) Da4S-2La"2edRE Lot K fsubject to
fewer variables. For example the performance,
durability and life expectancy of the end position
switch and the data contacts should be the same since

15 the same interface is used. Furthermore use of the
smart card as part of the electrical path for the end
position switch should also reduce problems that might
result from insertion of something other that the

' appropriate smart card into the card reader. ' These and

20 other advantages of this invention are described in
representative form in the embodiments discussed in the
following déscription in which: |

FIGURE 1 is an isometric view of a representative
embodiment of a smart card connector mounted on a

25 printed circuit board.

"FIGURE 2 is an isometric view of the smart
connector housing base with part of the base broken away
showing the position of data contacts, the normally open
end position contacts, and the mounting posts for

30 positioning the smart connector on a printed circuit
board.

FIGURE 3 is a side sectional view showing the
housing base and contacts, the contacts extending from
opptsite ends of the same channel with one contact

35 snapped into its preloaded position and another contact



having a shorter term nal at each end of the row used to detect

full insertiqn of the card into a reader. EP 0595, 305-A discloses a card
reader having an array of term nals including an end position

sw tch havewopwmso2z 35 adj acent term nal s. ThePOTAIS26/16863
invention is directed to an assenbly that includes a card reader
and a card incl uding accessi ble nenory and insertable into the

carg reager SO_Is_rl;xownt H.gi idﬁ] heairdle mmmﬁapfﬂobet.uepﬁehbcl ?aﬁ:@keagd the
card reader. car cl udes a t el ectricallly conductive
contact pads on (£§ R?ég égéééﬁﬁlE%ﬂ?act pad bei ng exposed so

that contacts | rFliGiRE:eﬂr ds eadetew avf ethag]eowerrssdendfng smatract pads
t hus communi cat: steEi t“;lq:raq._q.pes ﬂﬁW&%&&?@E&t ?élénl cgt i on
bet ween t he car e card rea er surftace o car rther’
incl uding at | 8BeW RRAS ARA | 3B ctmdi PASARL0R] coBsRACEON

switch, the at phaas:tn the m@mﬁactamdeﬂga@edoﬁa}scataebahr.&etfsoa.Hae ot her
normally open end position contacts when this smart card
is fully inserted into the smart card connector of
Figures 1-3. _

10 FIGURE 5 is an alternate version of a smart card
that could be used with a smart card connector that did
not employ additional end position contacts.

The smart card connector 2 shown in Pigure 1 is
intended to be mounted in a printed circuit board and to

15 provide the interface in which a smart card can be
inserted so that data can be read from or written to the
smart card by the smart card interface circuitry. The
embodiment shown in. Figure 1 includes a housing base 4
and housing cover 6, both of which have a scoop or card

20 entry shroud 8 at the front of the housing. The base 4
and cover 6 form a card slot 10 which extends from the
front of the housing through the shroud or scoop 8 to
the rear of the smart card connector 2.

The housing base 4 and the housing cover 6 are each

25 1nject10n molded from a conventional thermoplastic
material. In the preferred embodiment of this
invention, these housing components are molded from a
polycyclohexylenedimethyleﬁeterephthalate (PCT) plastic
such as Ektar, a plastic available from by Kodak.

30 Figure 1 also shows mounting posts 20 extending
from the bottom of the housing base 4 to secure the
smart connector to a printed circuit board. Figure 1
also shows standoffs 22 that position the smart card
connector above the printed circuit board to allow for

35 proper installation and cleaning of the solder contacts
on the printed circuit board.



cont act -pads. The assenbly is characterized in that: t he reader

i ncludes a plurality of contacts extending into a slot into which card
can be inserted, at least 15 one of the contacts in the reader being

of fset rel atyygdr16802l © the other contacts defining an end posiRCT/HUSIEALBECHh
SO that the offset contact engages the associated of fset cont act
pad only when the card is fully inserted into the card reader and after
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interfaces are e@fabhesheusgpgobasend & Fou% Yher olBehctentaGhEGe t he
end positiongadsxtéha gzom theuhlear of the housing base 4. Two

normally open end position contacts 12' are mounted in
the housing base 4 adjacent to the four data contacts 12
extending from the housing base rear. In this
' embodiment the data contacts 12 and the normally open
15 end position contacts 12' are identical. Both the data
" contacts 12 and the normally open end position contacts
12' are resilient and only the contact arms of the
'~ contacts 12 and 12' extend above the upper surface of
‘the housing base 4 to engage pads on a smart card
20 inserted into the card slot 10. The housing base also
- includes two diverter springs 18 that are part of the
molded housing base 4. These diverters 18 are located
slightly in front of the contact points of the front
data contacts 12 and one diverter 18 is located on
25 either side of the array of front data contacts 12.

The housing base 4 has a peripheral rim 24 that
extends around the two sides and partially along the
rear of the upper surface of the housing base 4. The

" top of rim 24 is above the interior upper surface 26 and
"~ 30 the gap formed between the top of the rim 24 and the
: ‘surface 26 forms the lower half of the housing slot 10
in the assembled smart card connector 2. A shoulder 28
extends between peripheral rim 24 and surface 26
adjacent the two sides of. the back of the housing base
35 4. This shoulder 28 serves as a card stop when a smart
card is fully inserted into the housing slot 10. A
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PCT/ US96/ 16863. can be attained by reducing the width of the end
position contact pads. Alternatively, shorter contacts or staggered
contacts cwo 9raesuzp! oyed as the end position contacts. PCTUS96/16883 Of
the smart card as part of the end position contact circuitry sinplifies
fabrication and assenbly of the smart card connector by permtting the

lése of com;mn recetﬁérb&, uh}ecm?ﬁé&ubh&fh&e?dﬂ&?xzfmﬁtgiifﬁ%?ésté/ﬁ?f%’ﬁt.
y using the sane e ectr| erface for bo e data
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reader shoul d ¢ alibpgctheorear bEwthevhousiings base £xaThe fdeér rear
performance, g, Jupafihity 39%9ahlf EneXRSEA1GY Yped et bl {407
5 contacts 12' are anchored to the housing base 4 in the
recess 30. Separation ribs 32 extend up from the bottom
of recess 30 to form contact channels 34 in which
individual contacts 12 and 12' are located. These
separator ribs 32 and contact channels 34 for the data
10 contacts 12 extend from the rear of the housing base 4
to the scoop 8 at the front of the housing base. The
two contact channels 34 containing the normally open end
position contacts 12' extend only to the middle of the
housing base 4 and the card slot 10. Four openings 50
15 extend through the surface 26 from its top to the
bottom. The four openings 50 located along the sides of
the housing base 4, adjacent to the rim 24 are formed to
eliminate unneeded plastic and are optional. Contact
channels 34 extending between the openings 50 and the
20 channels 34 that extend between the front and rear of
the housing base contain two data contacts 12, one
extending from the front and the second extending from
the rear of the housing base 4. The mounting posts 20
and the standoffs 22 are molded as part of the rim 24
25 and each extends from the lower surface of rim 24. The
lower half of the shroud or scoop 8 is partially shown
at the front of the housing base 4 in Figure 2. This
shroud is shown broken away to expose the other elements
of the housing base 4 and components mounted in the
30 housing base. The inclined surface 52 on the shroud or
scoop 8 provides a lead in for insertion of a smart card
into the housing slot 10.
Contact mounting cavities 38, in which data
contacts 12 and normally open end position contacts 12°
35 are inserted, are located in the front of the housing
base 4, behind the shroud 8 and in the recess 30 formed



switch. and the data contacts should be the sane since 15 the sane interface
I s used. Furthernore use of the - smart card as. part of the electrical
path for the end position switch should al so reduce problens that m ght
result from wosevisseen of sonet hing other that the appr opr i BEHUS#I6863
card into the card reader. These and 20 ot her advantages of this invention
are described in representative formin'the enbodi nents di scussed in
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showi ng the tRESEREnhBIepRlog@Ntabksaest.he contacts extending from
opposite ends of the sane channe i one contact 35 snﬁﬁyed into its

with L
prel oaded position anBlgHSEhér EBAWEcFhe portion of the Hdusing base 4
- o- containing the diverter springs 18, the mounting posts

20 and the cover mounting holes 48. Each diverter
10 spring 18 comprises a molded cantilever beam that is
integral with the base 4. Two slots on either side of
the diverter spring 18 join a top slot to define the
diverter spring. This cantilever beam is formed during
"molding of the base by blades or walls that form the
15 slots. Bach diverter spring 18 has a raised semi-
cylindrical boss 54 adjacent its free end and spaced
from the base portion 56 of the cantilever diverter
‘s#ring 18. This boss 54 normally extends above the
- upper surface 26 of the housing base 4 in the card slot
20 area 10. When a card is inserted into the card slot 10,
the card engages the boss 54 and the diverter 18 is
forced downward while the card is urged upward toward
‘the top of the slot 10. This action serves several
purposes. First it tends to provide a controlled lead
25 in for the card slot and prevents the card from snagging
on any irregular surface on the housing base. Second by
urging the card upward, less force is exerted against
the resilient contacts 12 and 12', especially during
relative movement between the card and the contacts 12
30 and 12', thus tending to prolong the life of the
contacts 12 and 12°'. 'Engagement of the diverter spring
18 with the card also produces a frictional force that
tends to prevent movement of the card back out of the
slot. _ e
35 - Figures 2 and 3 also show the data contacts 12 and
the normally open end position contacts 12'. Contacts
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inits neutral position prior to pressing the contact into its

pr el oaded position. FIGURE 4 is a view of the |ower side of a
smart wared/iesezd with the smart card connector of Fi gur esPQF/BS96516863
showi ng data contact pads and an end position contact pad on the card
that are engaged by data contacts and normal |y open end position
contacts when tBi andnaet eated formdd udsiny d nserimgl métaltheueﬁaab card

Sonart card Phoppirhrbnke ! me matind Sorbads ME-Euh ERR By BiALS
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circuit bogrd and éFQ}S praqvid he interface in which a snmart_card can
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conventional resilient contacts that include a contact
arm 88 with a contact point or apex 96 located adjacent
its distal end. The contact point or apex 96 is part of
a convex section with two inclined sections located on

10 either side of the apex 96. Preload tabs 98 extend
laterally from the contact arms 88 adjacent the convex
contact portion. The opposite end of the contacts 12 and
12' is bent through an angle, initially of less than
ninety degrees, to form an anchoring leg and solder tail

15 section 90. This solder tail 90 comprises a lead
section that will extend to the exterior of the housing
for establishing an electrical contact with external
circuitry, normally part of the printed circuit board on
which the connector 2 is mounted. Anchoring barbs 92

20 are formed adjacent the bend so that the contacts 12 and
12' can be press fit into the contact mounting holes 38
‘at the front and the rear of the housing base 4. Two
anchoring barbs are located on each side of a single
contact. The tips of these barbs 92 are angled relative

25 to the plane of the lead section of the data contact so
that these barbs engage the interior walls of a contact
cavity 38 in which the contacts are inserted.

The contacts 12 and 12' are inserted into the

cavities 38 in the housing base 4, from above through

30 the top surface of the housing base, with the contacts
in their bent configuration. The contact bend line is
adjacent to the contact cavities. When the lead portion
of the contacts 12 and 12' are inserted through the
cavities to the exterior of the housing, the contact

35 arms 88 initially extend above the upper surface of the
housing base 4 as shown by the contact on the left of

- 10 -



smart .card-by the smart card interface circuitry. The enbodi mrent shown
in Figure 1 includes a housing base 4 and housing cover 6, both of

whi ch have a scoop or card 20 entry shroud 8 at the front of the hou5|ng
The base 4 wo¥méseover 6 forma card slot 10 which extends fPERUSA6/1686
front of the housing through the shroud or scoop 8 to the rear of the
smart card connector 2. The housi ng base 4 and t he housing cover 6
are each 25 injeiguee B0 deHef contacesnuentndnal2 t hixi nepi@sposition are
material. In the r ef . e si ng
conponents are aﬁé g%‘nafnpggiggpécg'gl %hé)%ylreensec}r&% gﬁ%%grgghpﬁgl ate
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connect or above dhAfis psa nagd ﬁhéﬁushabpéad :JthaHHéN cfnxmﬁéls PBAPES the

installati on and

boar d. gé 54 BLSEEEOSO| - %% conta&:t gﬂén%gghglrcu't

Figure 3. The contacts 12 and 12' still flex about the
bend line adjacent to the contact cavities and the
10 contact comprises a spring with a relatively low spring
rate. Contact forces exerted on the cards are,
therefore, not excessive. The separator ribs 32 forming
the channels 34 are flexible and the lateral channel
preload tabs 36 are aligned with the contact preload
15 tabs 98. As each contact arm 88 is inserted into its
preloaded configuration in its corresponding channel 34,
the contact preload tabs %8 engage the channel preload
tabs 36 deflecting the corresponding separator ribs 32
~on each side of the corresponding channel. Once the
20 contact preload tab 98 snaps below the channel preload
tab 36, the contact is retained in its preload
configuration with only the convex contact section
protruding above the upper surface of the base 4 and
separator ribs 32 into the card slot 10 located above
25" the base. Therefore the preloaded contacts extend into
the slot 10 by a prescribed amount. The cover 6 can
then be attached to the base 4 to form card slot 10.
The position of the contact apex 96 on each data contact
- 12 is now fixed relative to the upper surface of the
30" housing base. Note that the position of the apex 96 is
" not precisely positioned relative to the centerline of
the card slot 10. Different covers can be mounted on
the same base subassembly, including the preloaded
contacts, to -form slots 10 of different thicknesses.
35 The position of the contacts 12 and apex 96 will be the
same relative to the contact surface on the card,

- 11 -
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The housing hase 4 is also shown in Figure 2 where t he upper surface of
the housing base is shown. The upper surface of the housing base 4
conpri ses woa7hest20m of the card slot 10. In the enbodi nrOT/USHENE863 N
Figure 5 2, eight data contacts 12 are nounted in the housing base 4 in
position to engage contact pads on a smart card inserted into the card

fsI ot 10. | nfthi‘égﬁrdl_eﬁbog'tfmtwe, rJ‘l-ﬁwkd ! s apniket cadtd. eXFﬁBdhéi'gmrbbe g
ront of t n ou et _coptacts ten
fromthe rear gﬁet §§%h'8%§| %S’rﬁfs%’ﬁfrteéﬂ&)y r\-fi:ze %?%%I ?V‘ ﬁé ér I on
contacts 12' abe nhansamelbecauaﬂucﬁunhnrqpnnﬁmiheddpaeboadto the f our
data contacts 12 NGl 54?% seor hiys

enbodi nent the data con%gggg %? :? norna :Ragfn gg&gﬁégp%s?tlon
contacts 12 aiBteaeed for ws& W’t% JAmart c%’(?ﬁ?\t RP sshowanint Fdguaenal | y

open end positaon saakdCicard 1002’ i:ﬁmdﬁléigﬁm @i@soﬂbﬁ pbeleﬂahéat iaf s
of the contacts 12 and ext end above t t he

housing base 4EHS EREREH 468 JPUSE mitfHde (FS HREE R LAt 8 the

data contacts 12 will engage the correspondlng pad 102
when the smart card is fully inserted into the card slot

10 10. Smart card 100 differs from other cards in that an
additional contact pad 104 is provided beside one row of
data contact pads 102. Contact pad 104 is positioned so
that the two normally open end position contacts 12' in
the smart card connector 2 will engage this one contact

15 pad 104. The two end position contacts 12' will then be
commoned by pad 104 when the smart card 2 is fully
inserted. In this embodiment, end position contact pad
104 is merely a single conductive laminated layer on the
exterior of the smart card. Of course two separate

20 electrically conductive surfaces on the exterior of the
smart card could be interconnected by embedded contact
paths or electrically conductive components embedded in
the smart card to obtain the same common electrical
path, although probably at greater expense. Unlike the

25 other input/output data contact pads 102, end position
contact pad need not be connected with the other
circuitry or components embedded in the smart card 100.

In the embodiment depicted in Figure 4, the height of

the end position contact pad 104 is less than that of

30 the data contact pads 102 and this pad is located so
that the end position contacts 12' will only engage pad
104 after all of the data contacts 12 have come into .
contact with the eight data pads 102. The end position
contact pad 104 is, therefore, offset relative to the

35 data contact pads 102. Appropriate circuitxry in the
smart card reader with which this smart card connector 2

- 12 -



20 inserted into the card slot 10. The housing base al so I ncl udes two
diverter springs 18 that are part of the nol ded housi ng base 4. These
diverters 18 are | ocated slightly in front of the contact points of the
front dawe 98AQgdact s 12 and one diverter 18 is |ocated on 2CHUS$964686S de
of the array of front data contacts 12. The housi ng base 4 has a
peripheral rim 24 that extends around the two sides and partially al ong

the rear of fdie,4@@ekisyraacecefat QQgh&!S%er:&é 4wo &1 posi®ionf

rim24 is above the interi sur e

bet ween t he top ‘Eﬁn'f?'l%t$|?1$§4a§§dc?ﬁ@°neg ?&%f?@g qq}?%saq}a‘ﬁe"‘?%? R
of the housing stisé dfiart capdt beOasamnthen begin cinbugnmdataoredntact
shoul der 28 md§§$%ng6%betmeen peripheral rim 24 and surface 26

adj acent the t f the back of the housing base 35 4. This shoul der
28 serves as5a card sAmpabhermatiwverversiopaof ithifalinventsion otk ishown he

housing slot 10.3\ piqure 5. In this embodiment, the smart card 110 can
be used with a smart card connector that does not
include the two additional end position contacts. Smart
card 110 includes eight data contacts 112. One of these
10 data contacts 112', however, has a height that is less
that of the other seven data contacts 112. This shorter
data contact pad 112' is positioned so that the
corresponding data contact on a smart card connector
will only engage this contact pad at the end of the card
15 insertion when the card has been fully inserted.
Conventional circuitry can be provided in the smart card
reader so that data and power input to the smart card is
begun only after contact is made with this one shorter
contact pad 112'. With this version of the invention,
20 the data contacts in the smart card serve not only for
data input, but also as at least one normally open end
position contact.
Another alternative version of this normally open
 end position switch that is similar to the embodiment of
25 Figure 5 could include eight identical data contact pads
on the smart card. One or more of the data contacts
used in the corresponding smart card connector could be
positioned so that it would engage the data pads only
after the other contact pads had engaged their
30 corresponding contact pads. This could be accomplished
in at least two ways. One approach would be to use one
or more data contacts that was shorter than the others.
The second approadh would be to stagger at least one
data contact so that the contact point was offset from
;_that of nelghborlng contact points so that it would
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recess 30, the | ower surface of which is recessed bel ow surface 26, is
| ocat ed between side portions of the rim 24 along the rear of the

housi ng bawe 92/168Me four rear data contacts 12 and t he R&T/RES6A6863en
end position 5 contacts 12' are anchored to the housing base 4 in the
recess 30. Separation ribs 32 extend up fromthe bottom of recess 30 to
formcontact cémanrel sadd.i nTnhscbecond agipriodich wonlidageaniit atte Aike are

| geated, Theseae cnd®RakalBLLL! B5aR2 ANdcoUIICL USSR LA HhS e 2

contacts 19F % Fom ear ousin Scoop
8 at the frontsmrt:h@andugpngegagy The two contact channels 34

cont ai ni-ng-t he norrmikuoagﬁnssoeral ea%utm&at%om:a%&ﬁslan@ﬁﬁah Uy tO

t he m ddl e _of he card slot. 1 ur openi ngs
50 15 extend t fa m The
Sha LAPLGER; REZEARs ALl SBOLLG bR ShdRFeRoah At qRlies

fgur openi ngshﬁﬁatvceardsahndgsmb.tts icagd onnectidre wiulsi m;mhmyl operéI

adj acent to t [ el are
optional . Oont%%ii I%g E%gﬁnggégggté t"élnaicrgén?@?\%eee q%’ esnﬁf{gfe%%i?ﬁud t he
20 channel s 3doubdt bexempdopetiveeAnoithelr oersiomn rO@rtthfs inventsidwusi ng
base contain tudndaha 8NERAGLSAdPicRdA in FRGUEAH A0 4 WAId gy Sa¢ the

second extendi ng_from,
10  end position contact in each of the two contact rows and

with a single commoning smart card contact pad extending
between the two rows in alignment with these two
normally open end position contacts. Still another
version of this invention would employ normally open end

15 ©position contacts extending into the card slot on the
opposite side from the data contacts. Since this
invention could be employed in smart cards, smart card
connectors, and smart card reader configurations that
'ﬁould be suggested to one of ordinmary skill in the prior

20 art by this disclosure, the claims presented herein are
not limited to the specific representative embodiments
depicted herein.

L]
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the rear. of the housing base 4. The nounting posts 20 and the standoffs
22 are nolded as part of the rim24 25 and each extends fromthe | ower
surface of rim24. The | ower half of the shroud or scoop 8 is

partially shwowp16802at f housi ng base 4 in Fi guRGET/USIEEPE3
shroud is shown broken_l' “mrlnu “}l |1e ot her el enents of the housing
Li nut

base 4 and conponents nounte & 30 ‘housing base. The inclined

surface 52 on theisahmgud or scoop 8 provides a lead in for insertion of
a smart card into the housing slot 10. Cont act mounti ng
cavities 38, in which data contacts 12 and nornally open end position

contacts 12' 35  areli.nseht emarsr eardcdildd)i indiadimetacgessitbhe unengry

base 4, behind thgqsk dihBol Be cageTeadey ¥dMhat data can be
_8- VO 97?@8885‘%%%% ih@o' B c& 4 6P 6s63
5 communicated between the smart card and the card reader,

the card reader including an end ﬁosition switch; the
smart card including a plurality of electrically
conductive contact pads (102), on one surface of the
card (100), each contact pad being exposed so that

10 contacts in the card reader can engége corresponding
contact pads (102), communicating with the accessible
memory to permit communication between the smart card
(100) and the card reader (2}, the smart card being
characterized in that: .

15 the surface of card (100) further includes at least
one contact pad (104) associated with the end position
switch, the at least one contact pad (104) being offset
relative to contact pads (102) so that a corresponding
card reader contact engages the offset contact pad (104)

20 only when the smart card (100) is fully inserted into
the card reader and after an electrically conductive
engagement has been established between other card
reader contacts and corresponding contact pads (102) so
that the card reader can detect when the smart card

25° (100) is fully inserted and corresponding card reader
contacts and contact pads (102) are in position to
permit data communication between the smart card (100)
and the card reader.

2. The smart card of claim 1 wherein the offset

30 contact pads (104) comprise pads that are laterally'

.- offset relative to the other contact pads (102).

3. The smart card of claim 1 wherein the at least
one offset pad (104) has a size greater than the contact
pads (102) to engage two card reader contacts to

35 electrically common the two card reader contacts.

This Sheet Has Been

[T T] .




at the rear of the'housi el oad tabs 36 extend fromthe, top

of each separator aterally - i nto adj oi ni ng channels 34. There
are two rows of ME m ﬂ"!ﬂﬂ The prel oaded contacts 12 and 12' wil|
5 be posi Wwoswmtsson t nd will extend bel ow PCTiUsSI¢/hssadel

prel oad tabs 36. Flgur€ 2*shows the portion of the housing base 4
containing the diverter springs 18, the nounting posts 20 and the cover

g«)untitﬂgt hol es 48. AtE.ach 'ﬂideéx?]i‘f% 1@%ﬁ@rd>flgc18mospwhee&m Itﬁﬁ‘led%egantilever
eamthat is e e base on er .side o

the diverter sﬁfﬁe}% 1‘%‘?0#}5% (BB sF 0¥ ?Bhdgf?ﬁge ghan %&e\/ SFB&EX spri ng.
This canti | evegonkaet ipadsr (208 Hute ngngagentwdi ajdef byheidesealxd bl ades or
wal I's that forfaddir loostfdss €6 ?}Qél‘.’ﬂ&&il EbﬂﬂoﬁStﬂést;%or@ sem -

cyllndrlcal boss 54 adjacent its ee end an spaced romthe base

portion 56°of XeAAH FOMEARES di vert er spring 18. This boss 54 normal ly
ert?ngg abovelg hew]s. UPTieé ayﬁ&mﬁ? gf t:lna;iaomswneé:bdfxete&dm dﬂi%e:bﬁrd
slo area en a ca i pserted i.n e_card slo e
card engages t$EPYRSS Eﬁ& Lﬂl% RY ﬁ?v%??%?dlguFEﬁer %FBWbE whi | e
the card |StﬂqﬁgbLmﬁwmhbtsmmrd cardt iz10ppthént an adjaceémt Tontamt i on
serves several dégsthgiréﬁ |8f£§gg L8 Qigithc%ﬁggyegﬂgexilead 25
in for the car%aslot and prevents he car Proms %

10 corresponding card reader contact after the adjacent

contact pad engages another corresponding card reader
contact.

6. A smart card reader (2) includiﬁg an end
position switch and a plurality of contacts (12),

15 extending into a slot into which smart card can be
-inserted, the contacts being arranged so that each
contact engages a corresponding electrically conductive
contact pad on the smart card when the smart card is
positioned in the slot, the card reader being

20 characterized in that:

at least one of the contacts (12') is offset
relative to the other contacts (12) defining the end
position switch so that the offset contact engages an
associated -contact pad on the surface of the smart card

25 only upon full insertion of the smart card onto the card
reader and after an electrically conductive engagement
has been established between other contacts (12) of the
card reader and corresponding contact pads of the smart
card, éngagement of the associated contact pad and the

30 end position switch affecting circuitry of the card
reader to signify full card insertion and permitting
data communication between the smart card and the card

reader.
7.- The smart card reader 2 of claim 6 wherein the
35 smart card contains contact pads in two rows and
_———/——_'__

—
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on any i'tregul ar surface on thetoustng-base. Second by urging the card

upward, less force is ex 2d agal nst the resilient contacts 12 and
12', especially during Gwﬁg’u H nt between the card and the
contacts 12 W6 saneso22’' tldilpr ol ong the |ife of tHRCT/USIE/16863
contacts 12 and 12'. Engagenent o the diverter spring 18 with the card
al so produces a frictional force that - tends to prevent novenent of the

card back out ofcdieespond@lfd.cdbtacts (ERyuace pomitibrddamshowot he data

contacts 12 and t he normal |y open ot tapts 12'. Contacts
_9- VO 9ﬁq:é~%§pon8{ng réws P$h Eﬂg B34 r2aded” (3-9) ~ PCT/ US96/ 16863

12 and 12' are fornedsusi nfhe smarnhgcardareadgsh ofs claimhprereinorhe.
The mating cont agde ALEASHEALE (P 2) €fls positioned at the end of the
5 contacts (12) in the same row and laterally beyond the
contacts (12) in the other row.

9. The smart card reader of claim 8 wherein two
offset contacts (12') are positioned at the end of one
row, the two offset contacts (12') being at a different

10 electrical potential so that an electrical signal is
transmitted through the two offset contacts (12') when
the two offset contacts are commoned upon engagement
with a associated continuous contact pad on the smart
card (100). . .

15 10. The smart card reader of claim 6 wherein two
contacts (12') are offset, the two offset contacts (12')
comprising electrically unconnected end position
contacts that are electrically commoned upon engagement
with an electrically conductive end position contact pad

20 on the smart card.
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with a noble netal, such as gold. Lead portions to be sol dered to, a,,
printed circuit board can be plated wwth a 5 tin |ead plating. These

contacts are 3ubstantially conventional resilient contacts that include
a contact woa,mgﬁ{§8 with a contact point or apex 96 |ocated peaieiésss '
its distal ‘end. e contact point Of fpex 96 is part of a convex
section with two inclined sections [ocated on 10 either side.of the apex
96. Prel oad tabs 98 extend |aterally fromthe contact arns 88 adjacent
t he convex contact portion. The opposite erehof the contacts 12 and

12" is bent through an angle, initially o e ni nety degrees, to
forman anchoring | € and sol deftail 1B ol der tail 90
conprises a | ead ection tha i i

housi ng for establgshing an N X

circuitry, normally part of th& p¥i ircui t YW Ahi e
connector 2 is nounted. Angdioring barbs 92 20 ar® } e bend
so that the contacts 12t 12" can be pres '

nounting hol es 38 \\\*’s the front and the rear X i /,..,.—-.; 4. Two
anchoring barbs 23 WING 3FFeLy) The tips
of thesegbar > '\\\\-‘ i\\ Phe JA£ad sectiolr[:
of the data %\\\ T efl or walls of a
cont act ~ "i\\ The

SUBSTITUTE SHEET (RULE 26) |



cavities 38 in the housing base 4, from above through 30 the top surface of

t he hpusi ng base, with the contacts in their bent configuration. The -
contact bend line is adj acent to the contact -cavities. RURAISI61E863 0 5
portion of the contacts 12 and 12' are inserted through the

cavities wouTH€8®@xt eri or of the howisng, the contact 35 arns 88 initially
ext end above the upper surface of the housi ng base 4 as shown by the
contact on the left of - 10 - WO
97/ 16802 PCT/ US96/ 16863 Fi gure

3. The contacts 12 and 12' in thYs N lon are in a neutral position
wWith no resilient stresse he/ X or in the contact arns
88. The cont act arns 88 aM NG aligned with the channels 34 5
bet ween separator ribs 32. Seq Fi

SHEET (RULE 26)
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arnms 88 are then snapped into the channels 34 to the prel oaded position

shown by the contact on the right in Figure 3. The contacts 12 and’ 12
still flex about the bend |ine adjacent to the contact cavities and the
10 contact w8WPAéssES @ spring with a relatively low spring pcrimbéiesss
Contact forces exerted on the cards are, t herefore, not excessive. The
separator ribs 32 form ng t he chann§k§ 34 are flexible and the | ateral
channel prel oad tabs 36 are aligned th the contact preload 15 tabs
98. As each contact arm88 is inserted into its pr el oaded
configuration in its correspondi ng channel 34, t he contact -prel oad tabs
98 engage the channel prel oad tabs 36 deflecting the correspondi ng
separator ribs 32— on each sg he correspondi ng channel. Once the
20 contact preload tab 98 snaps} bel o he channel prel oad tab 36, the
contact is retained in its preljoad configuration with only the convex
contact section pr ot rudi ng oV e .upper surface of the base 4 and
separator ribs 32 into the car | ocat ed above 25 the base. -
Therefore the prel oaded cont act|S==5 into the slot 10 by a

prescri bed anount. The coVér~Q\ca then be attached to the base 4 to
formcard slot 10. The posIifNO the contact apex 96 on each data
cont act 12 is now fixed relfati tg% ugper surface of the 30 housing
base. Note that the position off t [ not precisely positioned

relative to the centerline of

o I
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the card slot 10. Different covers can be nounted on t he sanme base
subassenbly, including the preloaded - :contacts, to--formslots 10 of
“different thicknesses. 35 The position of the contacts 12 and apex 96 wi ||
be the sane relative to the contact surface on the card, WO

97/ 16802 INTERNATIONAL PRELIMINARY IntemaRGIVddﬁ%ﬁoi:@&(SBPCT/USQGH6863 _
regardl eﬁﬁglﬂaﬂdnlﬁéﬁeﬁ ﬁg‘phﬁmgﬂfﬁ-t her nor e, the contact force .

exerted : _ re—t-ire—same—hecauseuf—tiT
control | ed preload. ~ The smart card connector shown in Figures 1-3
Is 5 intended for use with a smart card 100 shown in Figure 4. Smart
card 100 i ncMides ei ght pads 102 positioned in two rows on its |ower
surface so that the each of the  data contacts 12 will engage the

Coro°5Por s Ebfod i il LS e, Syt rbbapr i v
addi tional cdemioal pads awthe cargis known framiRik=4/8-A-486918 '
The invention proposes a different approach using in combmatlon an offset
contact pad on the card and a corresponding offset contact provided in the
reader. This particular construction cannot be in an obvious manner derived from
the available prior art. In particular D1 does not mention offset connector contacts
and D2 does not suggest to use offset contact pads. Therefore it is concluded '
that the subject-matter of claim 1 meets the requirements of Artxcle 33 PCT with
respect to novelty and inventive step.

2. Claims 2 to 9 are dependent on claim 1 and as such also meet the
requirements of the PCT with respect to novelty and inventive step.

V.

The features specified in the following passage of the characterising portion of
claim 1: 'the reader includes a plurality of contacts (12), extending into aslot (10)
into which the card can be mserted are considered to be implicitely known from
D1 (i.e. corresponding to ‘elements of the connector CN). Thus these features are
incorrectly placed in the characterising portion of the claim (Rule 6.3(b) PCT).

vill.
The embodiment of the invention described on page 13, line 33 to page 14, line 3
does not fall within the scope of the claims. This inconsistency between the claims

and the description leads to d_oubt'concem_ing the matter for which protectjon is
sought, thereby rendering the claims unclear (Article 6 PCT).

-Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997)
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data conth$83BEUE 102. Contact pad 104 is positioned so ZPLACEMENT RAGEW0
normal |y open end position contacts 12" in the smart card connector 2
will engage this one contact 15 pad 104. The two end position contacts.
12 will then be commoned by pad 104 when the smart card 2 is fully

nserted. | n {8 snintdatondil fRSdd ARl RHY the HlEal S METElY 2

si-ngl e conductive |amnated |ayer on the exterior o e smart card. O
course two sepafPPp PatL e (IBFYLRP CEMARY W SaatasddagionhErent sheor of
t he smart cemmbamulat-dee. | Mttersc aripdaiee ddnt et e tde@dveant agkt notpategs or
electrically c ' . d i v ot r ard_to _obtain
the same common ei e@%ﬁcﬁmwpaﬁ heggaﬁe%hg%lghtn&lgﬁgb{a%%{%gg%g%t Egagiﬁgnse.
Unlike the 25 5 Hee idFRa ORIARC A tdentresi Jismt ozs eautpotistion

contact pad neeathémdeesConmetiadivha hapadecontack heribhYigl
d n.the enbodi nent depicted

conponent s enbegdded i.n the rt_card 10Q. N nb
in Figure 4, t %ﬁadﬂte S The R é’r?(?’%’&ﬁnt By ECOn CRRERG58 167 FBe| ess
than that of 3Ganeeredmcamscont act pads 102 and this pad is |ocated so

that the end positi g%ﬁgds AN Y 1 i ' er all
of the data_contact gﬂlfg ave Qc?rjtr_eelmt].'gg’l%@ éoﬁ}tlgg%%vmgt?’%??ﬁg élggh?{%ata pads
102. The éfd 79 Bagicion syitshes ig te4upe tWRerepsldenst pwetchel ative

~to the 35 dat aanpsertelpaentt0 2hatppndpriget eeliativet BYdi BbbBEute  Snart
card reader W L, a0y Chy LAl SR LC3L0LERRNCE 8" Batent 4,900,273,
U.S. Patent 5,013,255, and U.S. Patent 5,334,034 each
& disclose smart card readers or conmectors that employ
15 end of stroke switch contacts using two resilient blades
or beams to impért a wiping or self cleaning action

«

during mating engagement. One problem which each of
these devices embody is thac two resilient end position
switch contacts invariably occupy more space than one

20, resilient beam. Therefore, the card connectors in which
they are ugg@dpgndbto_be somewhat larger than would |
otherwise'bé'ﬁeceséary. In many, and perhaps most,

applications space is critical, especiaily the printed
circuit board space that is occupied by the card
25 connector. For example, a larger card connector might
dictate the use of a double sided printed circuit board
instead of a single sided printed circuit board with the
‘added ceost inherent in the double sided bkoard. |
U.8. Patent No. 4,869,184 discloses a memory card
30 having an array of terminal pads along cne edge thereof'
having a shorter terminal at each end of the row used to
detect full insertion of the card into a reader. 33
0595,305-A1 discloses a card reader having an array of
terminals inéluding an end position switch having two
35 adjacent terminals. o o
' The present invention is directed to an assembly:
that includes a card reader and a card including

ae [NEPLACEMENT SHERY
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_"12 . 16281PCT | | 13 is used || ARPEYT £2G8nal
when the two end position contacts 12' are comoned and data input and
~output to the smart card 100 can then begin through data contact pads 102.
An alternative version of this inventionis shown in Figure 5. 1In this

enbodi ment, thgcsaBEibLar feridsy Gy Dmasachyid Nt rid ad reRRAcky t hat
does not i ncludg {:h&'tvxo addt|>t|ona end r_poc}s]ltlton cor]:é,ge::]ts.v mart card 110

i ncl udes ei ght “A&F a3RbRt §oF o9 1R B KRGS (% 2P ERehovever
has a hei ght thatdiseadss. t Hite taxdeinthules ey @lu@ldtgomfacts 112, This
shorter data cgftaghipafly londScOnd tdANaES Gddiftord Rined FhiggRaNdi ng dat a

contact on a snmart card connector will_ only engage this contact pad at the
‘end of the &arfrerecf, each contact pad being exposed so that contacts

in the card reader can engage corresponding contact pads
thus communicating with the accessible memory to permit
communication between the card and the card reader, the
. surface of card further including at least one contact
10 pad assoclated with an end position switch, the at least’
one contact pad being offset relative to the other

‘corntact pads. The assermbly is characterized in that:
. the reader includes a plurality of contacts extending
e into a slot into which card can be inserted, at least
1% one of the contacts in the reader being offset relative
to the other contacts defining an end position switch so
that the offset contact engages.the associated offset
contact pad only when the card ig fully inserted into
the card reader and after an electrically conductive
20 engagsment has been established between other card
reader contacts and corresponding contact pads so that
the card reader can detect when the card is fully
inserted and corresponding card reader contacts and
contact pads are in position to permit data
' 25  communication between the card and the card reader.
The end position contact pads and the normally open
end position contacts can be located beside the data
| pads and data contacts respectively. The same resilient
springs can then be used for both the data contacts and
30 the normally cpen end position contacts, thus '
' simplifying assembly of the smart card comnector. The
end position contact pads on the smart card can be
recessed further from the forward card'edge-than the
_ data pads to insure that all of the data contact
35 interfaces are established before the end position
contacts engage the end pogition pads. The same result

~e- [REPLACEMENT SHEET
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i nsertimezekeart he card has been fuIIy |ns T RAGR ry can
be provided in the smart card reader . :nlf)wer I nput to the
smart card is begun only after contac one shorter :

contact pad 112'. Wth this version of | t e |nvent|on4_F data contacts in
the smart carg serve not only for data Iﬁput put_al So at | east one
normal | y open &R 03|t|on cont act . Anot her__al ive version of
this normally openlend posassenbly iz g% card|xeadert (R &sbd ment of

Figure 5 coul dyipckyge) eiﬁéiudii’%lta@@ésgﬁbfem&h imlslmﬁ&%rémrt card.
One or nore o the data contac E% in the corresgan ng smart card
t t

connector coulBtBetBBsFRFONES® %r 5¢ YR LR 2 data pads only
after the pt hepmaoflagtefadsthash etlyageard hend tbermnﬂarmba:dﬁ:c.omfa:t pads.

This coul d be aceouplisheel 0 iutbensly up dPUS:-L00 APREGRSILURW O be to

use one or erFgr ta con orter t'han t ers.
Al t hough seveepehtagbonf@éenf{i03i ohjene nFeriaes %ﬁa%r%l%%q c%%?fl HERRRAET | ¢

shoul d be undggat 8@gnghakpesserss "Bkt Cattitactd $1BY tigatise canrict or with
O AL ORe £ aROR% ! S0 CBRL 5L LR AGERLARRS etk itad TESH) O could
10 thus communicating with the accessible memory to permit
communication between the card (100) and the card reader
(2), the surface of card (100) further including at
least one contact pad (104) associated with an end
position switch, the at least one contact pad (104)
being offset relative to contact pads (102); the
assembly being characterized in that:
the reader includes a plurality of contacts (12),
extending into a slot 10 into which the card can be
insercted and at least one of the contacts {12') in the
20 reader (2) is offset relative to .the other contacts (12)
defining the end position switch so that the offset
contact (12') engages the associated offset contact pad
{104) only when the card (100) is fully inserted into
the card reader (2) and after an eleccrically conductive
25 engagement has been established:between o;her card
) reader contacts (12) and corresponding contact pads
(102) so that the card reader (2) can detect when the
card {100} is fully insexrted and corresponding card
reader contacts (12) and contact pads (102) are in
‘30 position to permit data communication between the card
(100) and the card reader (2). | : |
2. The assembly of claim 1 wherein the card {(100)
contains contact pads (102) in two rows and
corresponding'contacts {(12) are positioned in two
35 corresponding rows in the card reader (2).
3. The assembly of claim 2 wherein the offset
contact (12') is posi:iéned at the end of the contacts

[
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14 sini P3RS FThat depicted in Figures 1-4 woul d enpl Dy BHeERE pfFEi on
contact in each of the { and with a single commoning smart
“e¢ard contact pad extendl-uﬂlﬁmmmlmﬁmllm rows in alignment with these two

normal |y open end positidn tontadts® Still another version of this

i nvention would2¢MKO¥nBOLER hXdOBSAcEAULPORI £hENCERPAGES S (LX) enidie i nto
the card slot on the opposite side fromthe data contacts. Since this _

i nvention coulP¥"& &M¥iFoyed.in smart cards, smart card connectors, - and
smart card reader @onfi fueatBsenblpatfwolaimb? whggesn ctwe cotfgetnf ordi nary

STl in the ROHALRL! (By)hbsedpbsciosunsa dbCRLALAR B CSROIAG, NOEIN are
ot 1im teg QL Tee2B5E thiichEPA TEE" ' bafng 26 L "aLh feghL C e heTeln
electrical potential so that an electrical signal is
transmitted through the two offset contacts (12') when
the two offset contacts (i2') are commoned upon
. engagement with a associated continuous contact pad
10 (104) on the card (100). _
' 5. The assgembly of claim. 1 wherein two contacts
{(12') are offset,'the two cffset contacts {(12')
comprising electrically unconnected end position
TR contacts that are electrically commcned upon engagement
15 with an electrically conductive end position contact pad
(104) on the card. ' _

6. The assembly of claim 1 wherein the at least
one offset pad (104) has a size greater than the contact
pads {102) to engage two card reader contacts (12') to

20 electrically common the two card reader contacts.

7. The assembly of claim 2 wherein the offset
contact pad (104) of card (100) is positiomed at the end
of the pads (102) in one row and spaced from the
contacts (102} in the other row. o

25 8. The assembly of claim 2 wherein the one offset .
- pad (104) has a width greater than thz other contact
R pads (1.02) to engage two side by side card :eader

contacts (12') to electrically common the two card
reader contacts. |
30 9. The assembly of claim 2 wherein each offset
- contact pad (112') is spaced'further from an adjacent
edge of the card (110} than an adjacent contact pad
(112) so that the offset pad (112') contacts a
corresponding card reader contact after the adjacent
35 contact pad engages another corresponding card reader
_contact. ' '
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15 " d ai ns: ‘1. An assenbly ichﬁﬁ?nS”ZLQarz*?égﬁérv
£100) including accessible nenory and insertable into the ‘
so that dat'a can be comuni cated between the card and the d 6§ﬁgﬁ§ he
reader including a plurality of contacts (12), extending intq a t %ﬁ%
into which the card can be inserted and g e card including plurality of
el ectrically conductive contact pads (10 ? on one surface thereof, each

contact pad bejdd,Supazerh Setdet £WIAAD WAl Ehe ko cand

engage correspondi ng contact pads s_comuni cat i

th t
accessi bl e nerfPBtactHetat (2R %%?4 ﬁp‘geqﬁ\%%nl‘?ﬂét (g %\‘Ai%‘)‘taﬁ‘a t he

card reader (Z)he tdiRaBtiréaed D0 Ceanl tHER)bégin helirowsh udaty edntaest one

cont act pad (104; g@igciated with an end pasition switch, the at |east one
contact pad ( y offset relative to contact pads (102); the assenbly
bei ng characteri zedan mltetnative wrébastobnehid idmeentohvmcis ghGwR in t he

posi 1 on i t A SETHES The Bt rEals Ceboingit: S cuie Vel o o
of f set cont actb@awsed with a smart card connector that does not
include the two additional end position contacts. Smart
card 110 includes eight data contacts 112. One of these
data contacts 112', however, has a'height that is less
that of the other seven data contacts. 112. This shorter
data contact pad 112' is positioned so that the
corresponding data contact on a smart card connector
will only engage this contact pad at the end of the card

insertion when the card has been fully inserted.

CEMEND SHEET
e atteT—-57-

Conventional circuitry can be provided in the smart card
reader so that data and power input to the smart card is
begun only after contact is made with this one shorter
contact pad 112'. With this version of the invention,
the data contacts in the smart card serve not only for
"data input, but also as at ‘least one normally open end
position contact.

Another alternative version of this normally open
end position'switch that is similar to the embodiment of
Figure 5 could include eight identical data contact pads
on the smart card. One or more of the data contacts
used in the COrrespondiﬁg smart card connector could be
positioned so that it would engage the data pads only
after the other contact pads had engaged their _
corresponding contact pads. This could be accomplished
in at least two ways. One approach would be to use one
or more data contacts that was ghorter than the othérs.

Although several embodiments of this invention are
depicted herein, it should be understood that other o
smart cards and smart card connector w1th normally open . :
end position contacts in accordance w1th this’ 1nvent10n_ '
could be employed. Another ver31on of thlS 1nvent10n



(104) only when the card (100) is fully inserted into the card reader (2)
and after an electrically conductive engagenent has been established

bet ween ot her card reader contacts (12) and correspondi ng contact pad§
(102) so that the card reader (2) can detect when the card (100) is fully
inserted and correspondi ng card reader f?ntacts (12) and contact pads (102)
are in position to perm't data communicati on between the card (100) and the

card reader (2gimilar fo thdbedepievbdyinfFigareslivwhewsihdt bmplaydoné00)

posi t1 oned 1 n E0B BoP+ ELBBIEPREEFB AR FafRcof ofhS; BRfcrOfsRar 28ka hnay, O ¢
assenbly of clwith?avwhingle coemonisgtsmantacardleoptastppadt esbeddangt he
oo e 155" b8k che gy rouk LAk dlighfel el ERGEECco e
wherein two ofe@eEpally open end position contacts. Still another
version of this invention would employ normally open end
position contacts extending into the card slot on the
opposite side from the data contacts. Since this
invention could be employed in smart cards, smart card
connectors, and smart card reader configurations that
would be suggested to one of ordinary skill in the prior
art by this disclosure, the claims presented herein are
not limited to the specific representative embodiments

depicted herein.
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contacts (12') arf
‘contacts (12') bei a different el ectrical pot ' ~
el ectrical signal m’!m"' mul,ed through the two ¢ffset contacts {1P')
when the two 12') are commoned upoph 03 APRJR: neht

Wi th a associated. contlnuous cont'act pad-1) (104) on{the card (100).} ¢

5. The assenbly of claim1 wherein two contacts -~ ([(127) are orrs , fhe
two of fset cor@lacinesy(12') conprising el ectrical

position cont acts that 1 ¢ 15
with an el ectrical ?J; cor‘fgﬁcﬁ% p%ésﬁ?ﬁh%?g gagn ac pad#)& W%r‘%n t he
card. caaz‘d (Ilﬂﬁ)assmﬁsiqa.ng ateess iblshanemory landitingextable one

of fset pad (1 é"éalxch ﬁgﬁ%zer(%)haéb lﬁf‘atCQﬁt?é:tcarlt Im_pads (102) to

engage two car rea er contac el ectri y copmon the two |
card reader coimERmsicated between thmcardaml the cand Headfier dihe t he

of f set conteifdePathdihRfingfa w&éﬂﬁﬁ) dﬁ dtﬁﬁatdweemt tdyecandling  of
r o

t he pads (102), |n one rom/an spae ro tacts (102) in_t
other row 25 into a?s‘é‘%r‘dﬁ&lq}"f eal‘?ﬁréivﬁ?é? oy :'t”r?éa’b"rfé‘i @F‘f%et
pad (104) has tﬂleMcﬂa‘.ﬂ‘d girmcﬂtmmgwn plhecalityr adrdlasdtricaldads (102) to

engage 1wo sl d by, 51 de AL 1GA08a, (1 AN Ghd Mudrd s URELdER 1Y
C

conmon the two- R
each contact pad being exposed so that contacts (12) in

the card reader (2) can ergage corresponding contact
pads (102) thus communicating with the accessible memory
~ to permit communication between the card (100) and the
card reader (2), the surface of card (100) further
including at least one contact pad (104) associated with
an end position switch, the at least one contact pad
(104) being offset relative to contact pads (102); the
assembly being characterized in that: -
at least one  of the contacts (12') in the reader
(2) is offset relative to the other contacts (12)
defining the end position switch so that the offset
contact (12') engages the associated offset contact pad
ii04) only when the card (100) is fully inserted into
the card reader (2) and after an electrically conductive
engagement has been established between other card
reader contacts (12) and corresponding contact pads
(102) so that the card reader (2) can detect when the
card (100) is fully inserted and cprrespondingicard

end of one row, f

reader contacts (12) and contact pads (102) are in
- position to permit data communication between the card
(100) and the card reader (2). .

2. The assembly of claim 1 wherein the card (100)
contains contact bads (102) in two rows and
corresponding contacts (12) are positioned in two
corresponding rows in the card reader (2).

3. The assembly of claim 2 wherein the offset
contact (12') is positioned at the end of the contacts
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30 ' 9. The assenblyiof claim2 wherei nweoa%tf"’éof‘f S&@z+ c%ntléct pad

(112') is spaced further from an adjacent edge of the card (@ than'
an adj acent contact pad (112) so that the offset pad (112') g4 cts a
cor respondi ng eader CogbR®InRLrERfuAl BopRdivaRE6NNIZAON CONt ACt
engages anot he espondi ng card r ehwmstional Bureatont act .
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(54) Title: SMART CARD AND SMART CARD CONNECTOR

(57) Abstract--

A smart card connector (2) for use with a smart card (100) includes both data contacts (12) and normally open end position contact:
(12'). The smart card (100) includes both data contact pads (102) and at least one end position contact pad (104) positioned to engage th:
end position contacts (12°). When the smart card is fully inserted in the connector card slot (10) so that the data contacts (12) are aligne
with the data contact pads (102), two normally open end position contacts (12°) engage the end position contact pad (104). The two en.
position contacts (12°) are then electrically commoned to provide a signal to a card reader that the smart card (100) is fully inserted an-
data communication can begin between the smart card (100) and the card reader. Both the data contacts (12) and the normally electricall:
unconnected end position contacts (12°) can comprise substantially identical cantilever beams mounted in the housing base of the smar
card connector (2), and the end position contact pad (104) is laterally offset from data contact pads (102).




