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COMBINATION CHIP CARD READER _/ bopyy
Backround of the Invention

The present invention relates to a contacting unit for a card-
shaped carrier. element of electronic components, especially a
PCMCIA card, which is provided, in addition to the contact field at
the edge of the contacting unit, with contact elements at a face
thereof for contacting a chip card which is inserted parallel to the
PCMCIA card into a slot-shaped insertion channel of the housing
of the contacting unit. The insertion channel between a base plate
of the housing and especially the PCMCIA card is laterally open
and has an insertion guide at the end of the contacting unit
opposite the contact field.

In the field of computer technology electronic components
are preferably arranged on card-shaped carrier elements. These
have contacting areas and are insertable into- contacting units
- where they are electrically contacted and integrated into the data
processing circuit. These carrier elements include the so-called
chip cards which are for example used as telephone cards. They
have contacting fields arranged on surfaces thereof for contacting
a chip and are inserted into the card readers of contacting units.

Furthermore, card-shaped carrier elements according to
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PCMCIA standard are known which have a standardized matrix-
like plug-in contacting field at their leading insertion edge and
further comprise various IC circuits. Such cards can be used as
memory expansion cards, hard disc 'car'ds, modem cards etc.
They can be contacted in contacting units with a corresponding
pin matrix for which purpose they are inserted into the insertion
slot, for example, of a computer.

From European Patent Application 0 552 078 A1 a
combination of such card systems is known so that simultaneously
a PCMCIA card and a chip card can be inserted into a
corresponding modular receiving slot of a computer for reading
and processing. It is disadvantageous that the contact fields are
exposed and that the chip card is insufficiently guided whereby the
chip card is furthermore moveable, even in its operating position,
relative to the PCMCIA card so that proper contacting can not be
ensured.

A special embodiment of chip card receiving units and
possibilities for a simple connection to a computer have been
| suggested in German Patent Application 43 10 517 A1 in which at
the contacting unit of the PCMCIA card.an insertion 'channel for

the chip card and an insertion guide are provided which have an
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area projecting relative to the PCMCIA card in order to provide for
a safe insertion of the entire contacting unit into the modular
receiving slot of the computer. .Disadvantageously, this suggestion
however deviates greatly from the standardized embodiment of the
PCMCIA card and can also not ensure that the chip card is held
securely and non-displacably within the contacting position. A
safe operation in the sense of repeated use in connection with
automated devices etc. can not be ensured with the known
contacting .unit. Furthermore, due  to the laterally open
construction of the -housing, the mechanical stability of the
contacting unit and its torsional stifiness are minimal so that the
functional reliability during its service life is at risk.

Accordingly, it is an object of the present invention to
improve a contacting unit of the aforementioned kind so that the
aforementioned disadvantages can be avoided. The contacting
unit should ensure a safe securing, contacting, and guiding in the
combination of a PCMCIA card with one or more additional
insertable chip cards and should have a housing that allows, for
smallest dimensions, a high torsional stiffness, stability, and thus
permanency. |

Summary of the Invention
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A contacting unit for a card-shaped carrier element of
electronic components according to the present invention is
primarily characterized by:

A housing comprising a base plate and a contact field
provided at a side of the housing leading when inserted into a
computing device;

A PCMCIA card placed into the housing paraliel to the base
plate such that between the base plate and the PCMCIA card an
insertion channel for a chip card is formed,;

The housing having an insertion slot for inserting a chip
card into the insertion channel, the insertion siot arranged on a
rear sidé of the housing opposite the contact field;

Contact elements connected to a face of the PCMCIA card
for contacting a chip card inserted with the leading edge into the
insertion channel;

" An insertion guide surrounding the insertion slot;

The insertion guide having lateral cover portions extending
from the rear side of the housing to the leading side of the
housing;

Abutments connected to the housing in the vicinity of the

contact field for limiting an insertion depth of the chip card into the
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insertion channel, the abutments positioned so as to cooperate
with corners of the leading edge of the chip card;

" The abutments having a contour slant or a contour radius
matching a contour slant or a contour radius of the corners of the
leading edge of the chip card.

Advantageously, the insertion guide has a releasable
locking mechanism at the insertion slot for securing the chip card
within the insertion channel.

The locking mechanisml is comprised of two clamping
projections cooperating with the abutments.

B Advantageously, the housing further comprises a frame for
securing the PCMCIA card, the frame having a first end to which
is connected the insertion guide and a second end to which are
connected the abutments, wherein the insertion channel is
delimited by the abutments and the clamping projections and
wherein the lateral cover portions cover the frame over a thickness
of the PCMCIA card and leave the insertion channel laterally open.

The frame is preferably a unitary plastic part. The housing
advantageously further comprises a cover, and the cover and the
base plate are formed as unitary sheet metal member. The frame,

the base plate, and the cover are connected to form a structural



unit.

The housing preferably further comprises a cover having
laterally downwardly bent strips forming the lateral cover portions.

The cover is sheet metal plate bent to have a U-shaped
cross-section. |

The insertion guide has insertion slants, and an area of the
insertion guide bpposﬁe the clamping projectipns has cutouts.

The contacting unit may further comprise a foldable mini
chip card receiving unit connected to a face of the housing,
wherein the PCMCIA card has at least one additional electric
contacting element for contacting the foldable mini chip card
receiving unit. ' Insertion of the mini chip card into and removal
thereof from the receiving unit is performed when the receiving
unit is folded open. Electrical contacting for performing a reading
function is achieved when the receiving unit is closed.

The at least one additional electric contacting element is a
plug or a conductive rubber strip.

The recelving unit has at least one stay for dividing the
receiving unit into a plurality of compartments for receiving a
plurality of mini chip cards so that the PCMCIA card is combined

with a chip card according to DIN-ISO 7816 and at least one mini



chip card.

The base plate has a window of a size matching a size of
chip card reader for personalizing the module with a foreign card
system.

Preferably, the receiving unit includes a cassette
mechanism with a locking and i'elease function, wherein the
release function is inoperative when the contacting unit is inserted
into the computing device. In an open position of the receiving
unit, a subsequent closing of the receiving unit provides a self-
cleaning action for the at least one additional electric contact
element by the contact surfaces frictionally contacting one another.

The receiving unit preferably comprises biasing and
securing springs for moving the inserted mini chip card into a
desired contacting position.

Advantageously, the receiving unit has lateral pressure
springs for clamping the inserted mini chip card and preventing the
mini chip card from falling out of the receiving unit.

According fo the present invention, the insertion guide for
the chip card extends past the insertion area in the form of lateral
cover portions into the area of the contact field. At the contact

field two abutments are provided which limit the insertion depth for
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the chip card. The abutments are positioned at so as cooperate
with the comers of the leading edge of the chip card. The
abutments match the corner shape of the chip card with respect
to contour slant or contour radius.. This increases overall the
stability of the contacting unit overall to a substantial degree, and
a safe positioning of the inserted chip card within the contacting
unit is provided. A further improvement according to an expedient
embodiment of the invention can be provided by furnishing the
insertion gdide for the chip card with a locking mechanism,
preferably in the form of two clamping projections cooperating with
the abutments, so that the chip card is secured in its end position
but can be released, when needed.

Advantageously, the contacting unit is comprised of a
housing with a frame that secures the printed circuit board of the
PCMCIA card. One end face of the frame has arranged thereat
the insertion guide and the other end face has arranged thereat
the contact field. They are connected to one another by the base
plate extending parallel to the printed circuit board so that an
insertion channel for the chip card is formed which is defimited at
one end by the two abutments and at the opposite end by the

clamping projections. The lateral cover portions between the
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insertion guide and the contact field at the leading side of the
housing cover the frame up to the thickness of the circuit board of
the PCMCIA card and teave the insertion channel open laterally.
Advantageously, the lateral cover portions are provided at a cover
that covers the frame in the upward direction, whereby the cover
is preferably made of sheet metal and the lateral projections are
provided by bending the sheet metal into a U-shaped cross-
sectional form so that strip-like bent portions are provided. This
further increase the stability of the housing.

A further suggestion of the inventioﬁ for achieving the same
goal, i.e., to reinforce the housing, is that the frame be a one-
piece plastic part connected to the base plate and the cover
element so as fo form a structural unit, whereby, the base plate
and the cover element (cover) are formed as a unitary sheet metal
member. The insertion guide, in an expedient embodiment of the
invention, can be provided with insertion slants and the area of the
insertion guide opposite the clamping projections can be provided
with cutouts so as o provide a recessed portion relative to the
projections in order to facilitate the insertion, locking, and removal
of the chip card.

In order to expand on the field of use of the inventive
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contacting unit, and this is possible due to its increased stability
and compact design, itis advantageously suggested to provide on
the PCMCIA printed cfrcuit board at least one additional electric
contact element, especially a plug, via which a mini chip card
receiving unit can be electronically contacted. The receiving unit
is foldable into and out of the surface of the contacting unit.
Insertion and removal of the mini chip card is performed when the
cassette is folded o.pen, while in the closed state electrical
contacting especially for a reading function is performed. The
electric contacting element is preferably a conductive rubber strip.
The mini chip card receiving unit can be divided by one or a
plurality of stays into compartments for receiving a plurality of mini
chip cards so that a combination chip card reading device can be
provide that combines a PCMCIA card with a chip card according
DIN-ISO 7816 and one or more mini chip cards. . Such a
contacting unit according to the present invention allows the
introduction of chip and mini chip cards without having to widen
the card guiding area also for a PCMCIA standard reading system
for the card types |, il, or lil. In addition, the base plate may be
provide with a window having the size of a chip card reader in

order to be thus able to perform a personalization of the module
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with a foreign card system, for example, for after-loading the
reader with additional data or changes.

Expediently, the mini chip card receiving unit has a casseite
mechanism with a locking and release function, preferably in an
arrangement in which the release function is inoperative in the
inserted state of the contacting unit. Via the slanted cassette
position in the folded open position, during closing a contact self-
cleaning action is provided in that contact surfaces of the chip and
the electrical contacting element are subjected to frictional contact.
The cassette is closed when in operation, so that the contacting
elements protected against séiling and access when the cassette
is closed. It may be advantageous in this context to provide within
the mini chip card receiving unit pressure or securing springs with
which the inserted mini chip card can be brought into the correct
contact position for proper function. It is furthermore possible to
provide lateral pressure springs which secure laterally the inserted
card and also provide protection against the card falling out of the
open cassette.

| Brief Description of the Drawings
The object and advantageous of the present invention will

appear more clearly from the following specification in conjunction
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with the accompanying drawings in which:
Fig. 1 s a contacting unit shown perspectively with

a chip card ready for insertion;

Fig. 2 shows a modified contacting unit;
Fig. 3 is an exploded view of the contacting unit of
Fig. 2.

Description of Preferred Embodiments

The present invention will now be described in detail with
the aid of specific embodiments utilizing ﬂgdres 1-3.

The embodiment of the invention represented in Fig. 1
shows a combination chip card reader in the form of a contacting
unit 1 which can be contacted by a computer via a standardized
PCMCIA interfac_:e. The contacting unit is comprised of a housing
2 with a base plate 3, a contact field 4 at the leading edge of the
card (viewed in the direction of insertion indicated by the arrow),

“an insertion guide 5 at the opposite end, and a cover 6 extending
parallel at a distance to the base plate 3. The cover, like the base
plate 3, rigidly connects the connecting field 4 with the insertion
guide 5. The base plate 3 and the cover 6 are a unitary sheet
metal member as shown in Fig. 3. The aforementioned elements

are supported by an interior frame 27 made of PCB (see Fig. 3)
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which secures a PCMCIA circuit board 7 at a distance paralle! to
the base plated 3 such that the(ebetween an insertion channel 8
for an ISO 7816 chip card 9 is provided that can be inserted via
insertion siot 10 at the insertion guide 5 into the contacting unit 1.
The chip card 9 can be inserted in the direction of the shown
double arrow into the contacting unit 1 and can be remove
therefrom. Contacting is provided via the chip field 11 of the chip
card 9 and the contacting elements 11’ at the underside of the
PCMCIA printed circuit board 7 to allow processing of the chip
card via the PCMCIA card when the latter is inserted into the
insertion slot of an ele_ctronié computing device and connected via
the contact field 4 to the PCMCIA interface of the computing
device.

The cover 6 is comprised, like the base plate 3, of sheet
metal and is laterally bent to a U-shaped cross section in order to
provide the iateral sheet-metgl cover portions 12 at both
longitudinal sides of the contacting unit 1. The portions 12 cover
the PCB frame 27, respectively, the PCMCIA printed circuit board
7 up to the lower longitudinal edge in order to provide a complete
lateral housing enclosure of the printed circuit board 7. The cover

element or cover 6 and optionally the cover portions 12 are fixedly
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connected to the insertion guide 5 and to the contact field 4,
especially by fusing or welding, in order to provide a torsionally
stiff housing 2 that is reinforced by the frame 27. The lateral area
between the cover portions 12 and the base plate 3 remain open
so that the chip card guide area is without cover and the total
width of the contacting unit 1 within the computer insertion area
éorresponds only to the standardized width of the ISO chib card
9. In order to provide for a secure positioning, locking, and
contacting of the chip card 9 inserted into the insertion channel 8
despite the laterally open chip card guide area, two abutments 13
are provided at the corners of the leading side of the housing
adjacent to the contact field 4. The abutments 13 provide
contacting surfaces for the chip card 9 that match, in regard to
their corner radius or comer siant, the design of the chip card
corners so that a centered guiding of the chip card movement into
the desired position during insertion is possible. Thus, the
insertion movement of the chip card 9 into the insertion channel
8 is guided by the insertion guide 5 as well as, in the end position,
by the abutments 13 the shépe of which can be seen in Fig. 1 in
the encircled area showing an enlarged detail of the abutments

13.
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The base plate 3, at the insertion slot 10 of the insertion
guide 5, approximately opposite to the abutments 13, is provided
with slightly upwardly extending clamping projections 14 made of
metal or plasti;: which secure the inserted chip card 9 within the
insertion channel 8 in order to prevent accidental sliding out of the
insertion channel 8. The chip card .9 is thus locked in the
transverse as well as in the longitudinal d.irection. For improved
insertion of the chip card 9, it is possible to provide insertion
slants at the clamping projections 14 and/or the insertion slot 10.
For facilitating removal of the inserted and position-secured
(locked) chip card 9, the cover 6 and/or the base plate 3 is
provided with cutouts 15 centrally arranged and having a part-
circular contour. The cutouts 15 allow the operator easy access
to the chip card. In addition, in the area of the clamping
projections 14, the cover 6 is provided with part-circular_ cutouts in
order to facilitate insertion and locking of the chip card 9.

With a contacting unit 1 embodied as a combination chip
card reader it is furthermore possible to access and process an
additional mini chip card 17 by providing an electric contacting
element 18 on the PCMCIA priﬁted circuit board 7 that provides

a connection to the integrated circuit of the PCMCIA card and can
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be contacted with the oorrespondingly arranged chip field 19 of the
mini chip card 17. For securing the mini chip card, a foldable
cassette receiving unit 20 is arranged above the contacting
element 18. It can be folded into and out of the cover 6 that, for
this purpose, has a respective cutout. In Fig. 1, the open position
(folded open position) is shown which allows introduction of mini
chip card 17 therein. After insertion into the cassette
compartment, the cassette is folded downwardly into the plane of
the cover 6, and the mini chip card is thus contacted via the chip
field 19 and the contacting element 18 to the PCMCIA card. The
contacting element 18 can be in the form of a plug or in the form
of a conductive rubber strip 21, according to Fig. 2. In the
embodiment shown in Fig. 2, the contacting unit has a cassette
part that is dividled by a longitudinal stay 22 into two
compartments which réceive small mini chip memory cards that
can be contacted by the conductive rubber strip 21 on the left side
and by the plug 23 on the right side.

The cassette receiving unit of Fig. 2 comprises a cassette
frame 24 placed onto the cover 6 and having pivot joints for
providing the folding mechanism. A release and locking

mechanism 25 is also provided thereat. Due to the slanted
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cassette position for loading having a certain slant angle, a contact
self-cleaning action is provided during closing because the two
contact surfac'es, when closing the cassette, frictionally contact
one another with a frictional edge that changes it position. By
providing a cassette that is closed during operation (reading etc.),
the contacting elements are also protected against access and
soiling. |

Pressure and securing springs 26 are amranged at the
cassette frame adjacent to the locking mechanism 25 with which
the inserted chip cards are brought into the desiréd contacting
position. In addition, the cassette receiving unit 20 can have
lateral pressure springs which clamp the cards laterally and
protect them from falling out of the cassette when the cassette is
open.

The present invention is, of course, in no way restricted to
the specific disclosure of the speciﬁéations, and drawings, but also
encompasses any modifications within the scope of ﬁe appended

claims.
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WHAT WE CLAIM IS:

1. A contacting unit for a card-shaped carrier element
of electronic components, said contacting unit comprising:

a housing comprising a base plate and a contact field
provided at a side of said housing leading when inserted into a
computing device;

a PCMCIA card placed into said housing parallel to
said base pate such that between said base plate and said
PCMCIA card an insertion channel for a chip card is formed:;

said housing having an insertion slot for inserting a
chip card into said insertion channel, said insertion slot arranged
on a rear side of said housing opposite said contact field;

contact elements connected to a face of said
PCMCIA card for contacting a chip card inserted lwith a leading
edge into said insertion channel;

an insertion guide surrounding said insertion slot;

said insertion guide having lateral cover portions
extending from said rear side of said housing to said leading side
of said housing;

abutments connected to said housing in the vicinity

of said contact field for limiting an insertion depth of the chip card

TR B



- 19 -

into said insertion channel, said abutments positioned so as to
cooperate with corners 6f the leading edge of the chip card;

said abutments, having a contour slant or a contour
| radius matching a contour slant or a contour radius of the corners
of the leading edge of the chip card.

2. A contacting unit according to claim 1, wherein said
insertion guide has a releasable Ioéking mechanism at said
insertion slot for secﬁring the chip card within said insertion
channel.

3. A contacting unit according to claim 2, wherein said
locking mechanism is comprised of two clémping projections
cooperating with said abutments.

4. A qbntactin unit according to claim 3, wherein said
housing further comprises a frame for securing said PCMCIA card,
said frame having a first end to which is connected said insertion
guide and having a second end to which are connected said
abutments, wherein said insertion channel is delimited by said
abutments and said clamping projections and wherein said lateral
cover portions cover said frame over a thicknesé of said PCMCIA
card and leave said insertion channel laterally open.

5. A contacting unit according to claim 4, wherein:

LT
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said frame is a unitary plastic part;

said housing further comprises a cover;

said cover and said base plate are formed as a
unitary sheet metal member;

said frame, said base plate, and said cover are
connected to form a structural unit.

6. A contacting unit according to claim 4, wherein said
housing further comprises a cover having laterally downwardly
bent strips forming said lateral cover portions. '

7. A contacting unit according to claim 6, wherein said
cover is a sheet metal plate bent to have a U-shaped cross-
section. |

8. A contacfing unit according to claim 3, wherein said
insertion guide has insertion slants and wherein an area of said
insertion guide opposite said clamping projections has cutouts.

9. A contacting unit accofding to claim 1, further
comprising a foldable mini chip card receiving unit connected to a
face of said housing, wheréin said PCMCIA card has at least one
additiona! electric contacting element for contacting said foidable
mini chip card receiving unit, wherein insertion of the mini chip

card into and removal thereof from the receiving unit is performed
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. when said receiving unit is folded open, and wherein electrical

contacting for performing a reading function is achieved when said
receiving uhit is closed.

10. A contacting unit according to claim 9, wherein said
at least one additional electric contacting element is a plug or a
conductive rubber strip.

11. A contacting unit according to claim 9, wherein said
receiving unit has at least one stay for dividing said receiving unit
into a plurality of compartments for receiving a plurality of mini
chip cards so that said PCMCIA card is combined with a chip card
according to DIN/ISO 7816 and at least one mini chip card.

12. A contacting unit according to claim 9, wherein said
base plate has a window of a size matching a size of a chip card
reader for personalizing the module with a foreign card system.

13. A contacting unit according to claim 9, wherein said
receiving unit includes a cassette mechanisms with a locking and
release function, wherein the release function is inoperative when
said contacting unit is inserted into the computing device, and
wherein in an open position of said receiving unit with a
subsequent closing of said receiving unit a self-cleaning action for

said at least one additional electric contact element is provided by
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~ the contact surfaces frictionally oéntacting one another.

14. A contacting unit according to claim 9, wherein said
receiving unit comprises biasing and securing springs for moving
the inserted mini chip card in a desired oohtacting position.

. 156. A contacting unit according to claim 9, wherein said
receiving unit has lateral pressure springs for clamping the
inserted mini chip card and preventing the mini chip card from

falling out of said receiving unit.

AR B R



