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“"Electrical connector for the simultaneous connection of
| two electronic-memory cards"

The present invention relates to an electrical connector
for the simultaneous connection of two cards, each of which
includes at least one integrated circuit and, on one of its main
large faces, electrical-contact pads for connecting the card to
an electronic circuit, especially to a circuit belonging to a read
and/or write device making use of data contained in one or
both cards.

A first known type of card, also called a smart card, is
standardized in two formats, the smaller of which, also called a

‘MICROSIM card, is commonly used in mobile telephone_

applications, this smart card especially including data relating
to the identification of a user for the purpose of allowing him
access to a telephone network. This first type of smart card is
covered by a standard. This standard defines the dimensions
of the card, i.e. the dimensions of its body forming the support
for its chip, as well as the precise positions of the contact pads
on the card.

A second known type of card, also standardized, is used
especially for storing a large amount of data and thus
constitutes a small removable data medium of high storage
capacity. Several embodiments of such a type of memory card,
also called a “flash” card, the dimensions of which are
becoming smaller and the storage capacity of which is
becoming greatér, are known.

This is especially the case with the so-called MMC
(MultiMediaCard) card sold by the company SanDisk, the
dimensions of whose body containing the integrated circuits
and the positioning of its contact pads are specifically defined
by its manufacturer and by an association of users so as to
have a standardized-type definition of such a card.
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- This definition forms the subject, for example, of the
publication MultiMediaCard System Specification Version 1.4
Official Release @ February 1998 MMCA.

This second type of MMC card is generally similar in its
shape and size to a MICROSIM card, especially in that it
includes polarizing means for correctly and unambiguousl—;f
poéitioning it in a connector and/or in a read/write device,
which consists of a cut corner formed at one of the corners of
the body of the card, which is generally rectangular in shape.
On the other hand, the electrical-_co_ptact pads on the MMC
card consist of a series of adjacent pads which are aligned
along a short transverse edge of the card whereas, in the case
of the MICROSIM card, the contact pads are .gfouped together
into a block or bank of pads which is arranged generally
centrally in the form of two series of pads which are aligned so
as to be parallel to one of the short transverse edges of the

. card.

Whatever the type of card, it is necessary, in order to
be able to use the data contained in the card, for example by
means of a data exploitation circuit belonging to an apparatus
making use of the contents of the memory of the card, to
provide means of connection between the integrated circuit(s)
of the card and an electronic circuit for reading the data
contained in the card and/or for writing thereto.

In order to increase the performance of many electronic
apparatuses, especially mobile telgephones, it will be necessary
from now on to give them large sfor_age capacities in the form
of a removable memory medium, especially in .the form of a
card of the MMC type. _

Each apparatus must therefore have connection means

allowing its main electronic circuits to be simuitaneously

e
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connected to two removable cards, especially to a MICROSIM
card and to an MMC card.

The object of the present invention is to provide a novel
design for a single connector which can be used
simultaneously to install and connect the two cards and/or,
depending on the application, at least one of the two cards—:
especially the MICROSIM card.

The connector must, for the per'son using the apparatus,
be simple and ergonomic to use, guaranteeing that the cards
are put in correctly and it must also be small so as not to
increase the size of the apparatus and not to occupy too large
an area on the printed-circuit board of the apparatus, the
connector being fixed to this board which also carries other
electronic components of the apparatus.

To this end, the invention provides an electrical
connector for the connection of at least two cards which
include a contact-type flash card of rectanguiar general shape;
of the type having a connector body and a card-holder charger
which includes an upper compartment for receiving the upper
card and which is mounted so as to be able to move,
especially by longitudinal sliding, with respect to the connector
body between an out position, in which each card may be put
into its compartment or extracted from  the latter, and an
operating position, in which the contact pads on. each card
engage with associated electrical-contact elements on the
connector body, characterized in that the card-holder charger
includes a lower compartment 1;or receiving. a contact-type
smart card of rectangular general shape, in that, in the
operating position of the card-holder charger, the contact pads
on the lower card engage with associated electrical-contact

elements on the connector body and in that means are
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provided, on the one hand, for positioning ~each card with

‘respect to the card-holder charger and, on the other hand, for

placing the card-holder charger in the operating position with

respect to the connector.body.

"According to other characteristics of the invention: _

-the two compartments - the upper compartment and the
lower compartment - are separated 've:".tically by a horizontal
intermediate partition the upper face and lower face of which
form the reépective lower and upper bottoms of the upper and
lower compartments; '

-each compartment is bounded longitudinally rearwards
by a rear transverse edge of the compartment and each of the
cards is retained longitudinally without any clearance in its
compartment by at least one retaining spur on a front end
transverse edge of the intermediate parﬁtion;

-each card is retained vertically in its compartment into

" 'which it has beeh put by inserting it longitudinally from the
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front to the rear; -

-the card-holder charger  can be detached from the

connector body;
~ -the card-holder charger is mounted in the operating

- position on a lower part of the connector body by bayonet-type

mounting means with a longitudinal locking movement of the
card-holder charger from the rear to the front at the end of
mounting;

-the upper card is a card of the :MMC type while the
lower card is a MICROSIM card with its lower face bearing the
electrical-contact pads; _ :

_ -the face of the MMC upper card which is oriented
vertically upwards bears the electrical-contact pads which are

aligned along the front end transverse edge of this card;

PCT/EP99/06883
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-the upper compartment or the lower compartment,

- respectively, is at least partially open facing the contact pads

on the card that it receives:
~-the face of the MMC upper card which is oriented

- vertically downwards bears the electrical-contact pads which

- are aligned along the front end transverse edge of this card;

-the upper compartment and the lower compartment are
at least partially open vertically downwards, each facing the
contact pads on the card that it receives;

-the cut-corner polarizing means on the MMC card
engage with complementary means on the connector body in
order to prevent the card-holder charger from occupying its
operating position if the MMC upper card is not put into its
compartment correctly;

-the cut-corner polarizing means on the ‘MICROSIM
lower card engage with complementary means formed in its

compartment in order to prevent complete longitudinal

- insertion of the card into its compartment, the MICROSIM card

then preventing the card-holder charger from occupying its
operating position. -

-the connector body includes a lower part in a general
form of a plate made of insulating material which bears the
electrical-contact elements for connection to the contact pads
on the lower card;

-the bayonet means come into play between the card-
holder charger and a rear part of the lower part of the
connector body;

-the connector body includes an upper part in the form

of a plate made of insulating material which bears the

. electrical-contact elements for connection to the contact pads
on the MMC upper card;
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--the connector body includes a vertical and transverse
rear end wall which extends between the upper part and the
lower part and which connects them together;

-the: connector body is made of two pieces moulded
independently.and then joined together, the first piece of which
includes the lower part and the second piece of which include;

the upper part and the vertical linking w_al_l;

-the electrical-contact elements for connecting the

contact pads on the MMC upper card are electrical-contact
blades whose - rear free contact ends project vertically
downwards :and whose. front free ends for. .connection to the
printed-circuit board which bears the connector body extend

- approximately vertically in line with the front free ends for

connecting the electrical-contact blades belonging to .a front

“series of blades for. connection.to the contact pads on the

MICROSIM lower card;. : _ _

-the lower part of the connector body includes a rear
part and a front part which are joined together, the rear part
bears the electrical-contact elements for connection to the
contact pads on the lower card and the front part bears the

electrical-contact elements for connecting the connector to the

- contact pads on the MMC upper. card that is oriented vertically

downwards; S _

-the connection ends of the electrical-contact elements
for connecting the conducting pads on the upper card are
arranged longitudinally towards thg front;

-the connection ends of the electrical-contact elements

for connecting the conducting pads on the upper card are

arranged longitudinally towards the rear; _
-the electrical-contact elements for connecting the
contact pads on the MMC upper card include free contact

PCT/EP99/06388
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‘ends, at least one of which is longitudinally offset towards the

rear.

Further characteristics and advantages of the invention
will appear on reading the detailed description which follows,
for the understanding of which reference will be made to the
appended drawings in which: -

-Figure 1 is a three-quarter perspective view, from the
rear and from above, of the body of the connector according to
the invention;

-Figure 2 is a view similar to that in Figure 1 in which
the card-holder slide-in unit has been shown in the approach
position for the purpose of inserting it into the connector body;

.-Figure 3 is a view similar to those in Figures 1 and 2,
in which the card-hoider slide-in unit is shown in the operating
position in the connector body with its two cards in the
connection position;

- <Figure 4 is a top view of the connector in Figure 3;
-Figure 5 is a bottom view of the connector in Figure 3;
-Figure 6 is a view in longitudinal section on the line 6-6

in Figure 4;

-Figure 7 is a view similar to that in Figure 6, in which
the connector is illustrated without the cards;

-Figure 7a is a view similar to that in Figure 6, in which
the connector is illustrated without the card-holder slide-in
unit;

-Figure 8 is a view in cross section on the line 8-8 in
Figure 6; !

-Figure 9 is a view in three-quarter perspective, from

the front and from above, of the card-holder slide-in unit which

is illustrated without any card;
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-Figure 10 is a view in three-quarter perspective, from
the front and from below, of the cafd-hold_er slide-in unit
illustrated in Figure 9; '

-Figure 11 is a view similar to that in Figure 9, in which
the MMC upper card is illustrated. during its longitudinal
insertion into the corresponding upper compartment of th;
card-holder slide-in unit;-

-Figure 12 is a view similar to that in Figure 10, in which
the MICROSIM lower card is illustrated in the approach
position for the purpose of inserting it longitudinally into the
associated lower compartment of the card-holder slide-in unit;

-Figure 13.is a view similar to that in Figure 9, in which
the card-holder slide-in unit is illustrated with the two cards,.
each in position in its compartment;

-Figure 14 is ‘a perspective view from below of the card-
holder slide-in unit illustrated in the.previous figure;

-Figure 15 is a view in three-quarter perspective, from
the rear and from below, of the connector body illustrated in.
Figure 1;

-Figure 16 is a view in three-quarter perspective, from
the front and from above, of the connector body illustrated in
Figure 1; _
-Figure 17 is an end view of the front end of the
connector body illustrated in Figure 1 with the card-holder
slide-in unit in position in the connector body;

-Figure 18 is a perspective view similar to that in Figure
16, in which the connector is illustrated with its card-holder
slide-in unit in the operating position in the connector body;

-Figure 19 -is a view in three-quarter perspective, from

the rear and from above, of the lower part of the connector
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body, inclﬁding especially the lower contact elements for
connecting the MICROSIM lower card;

-Figure 20 is a view in three-quarter perspective, from
the rear and from below, of the lower part of the connector
body illustrated in the previous figure; B

-Figure 21 is a view in three-quarter perspective, from
the rear and from above, of the upper part of the connector
body, including especially the upper contact elements for
connecting them to the MMC upper card;

-Figure 22 is a view in three-quarter perspective, from
the rear and from below, of the lower part of the connector
body illustrated in the previous figure; ' '

-Figure 23 is a large-scale view from below, which
illustrates the front portions of the two cards in the relative
position that they occupy in the card-holder slide-in unit;

-Figure 24 is a diagram illustrating the positioning, on a
printed-circuit board, of the tracks for connecting the
connection ends of the electrical-contact elements of the
connector and the contact points between the contact ends of -
the electrical-contact elements and the contact pads on the
cards;

-Figure 25 is a view similar to that in Figure 1, which
illustrates a second embodiment of the body of a connector
according to the invention essentially consisting of a lower part
made of two complementary parts — a rear complementary part
and a front complementary part, joined together by longitudinal
interlocking; . '

-Figures 25A and 25B are details in cross section on the
lines A-A and B-B in Figure 25; |

-Figure 25C is a bottom view of the card-holder slide-in

unit associated with the connector in Figure 25;
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~-Figure 25D is a detail on the line D-D in Figure 25C,;
-Figure 26 is a view similar to that in the preceding

figure, which illustrates only the front part of the lower part of

. the connector body in Figure 25;

-Figure 27 is a view on a larger scale of the detail D27

in Figure 26;

-Figure 28 is a partial sectional view, on a horizontal
mid-plane and on a larger scale, of the connector body in
Figure 25, which illustrates in greater detail the means of
longitudinal interlocking assembly of thé-two, front and rear,

. parts of the connector body and the means which hold these

two parts joined together; _
-Figure 29 is a detail on a larger scale in the direction of

~ the line F29 in Figure 26;

~-Figure 30 is a view similar to that in Figure 25; which

- illustrates only the rear part of the lower part of the connector

~body in Figure 25;.

~ -Figure 31 is a view similar to that in Figure 7A, which
illustrates the connector support in Figure 25 in longitudinal .
section; _
-Figure 32 is an end view of the front end of the
connector support in Figure 25;

. -Figure 33 is a view similar to that in Figure 11, which
illustrates a second embodiment of the card-holder slide-in unit
associated with the connector support in Figure 25;

~ -Figure 34 is a view similar to that in Figure 33, in which

the MMC card is illustrated in the bosition in which it is entirely
inserted into its compartment;

-Figure 35 is a view similar to that in Figure 25C, which

illustrates the second embodiment of the card-holder slide-in

unit in Figure 34 with the MICROSIM lower card illustrated in
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the approach position for the purpose of inserting it
longitudinally into the lower compartment of the card-holder
slide-in unit;

-Figure 36 is a view similar to that in Figure 14, which

“ilustrates the second embodiment of the card-holder slide-in

unit with its two cards in position in their respective
compartments; '

-Figure 37 is a view similar to that in Figure 7, which
illustrates the connector according to the second embodiment
of the invention;

-Figure 38 is a view similar to that in Figure 17, which
illustrates the second embodiment -of the connector according
to the invention;

-Figure 39 is a view from above, on a large scale, of the
front portion of the connector according to the second
embodiment with the card-holder slide-in unit in the operating
position with its two, MMC and MICROSIM, cards; -

-Figures 40 and 41 are the two parts of a diagrammatic
longitudinal sectional view of the connector in Figure 39;

-Figure 42 is a view similar to that in Figure 23, which is
a partial view, from below, of the associated two cards in the
connector according to the second embodiment;

-Figure 43 is a view similar to that in Figure 24 for the
second embodiment of the invention;

-Figures 44 to 55 are views similar to those in Figures
25, 26, 30 to 32 and 37 to 43, respectively, which illustrate a
third embodiment of a connector according to the invention;

-Figures 56 and 57 are views similar to those in Figures
36 and 44 which illustrate a first alternative form of a

connector according to the third embodiment;
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-Figure 57A is a detail .in :section on the line A-A in
Figure 57, which- illustrates the card-holder slide-in unit in the
process of being put into place by snap-fastening;

-Figure 57B - is a view similar to that in Figure 57A,
which illustrates the slide-in unit in the snap-fastened position;

-Figures 58 to 60 are views similar to those in Figure;
34, 44 and 49, respectively, which illustrate a second, low-
profile, alternative form of a connector according to the third
embodiment with a smalier overall height;

-Figure 61 is a view similar to that in Figure 25, which
illustrates an alternative form of a connector according to the
second embodiment, which includes a switch, of the normally-
opén type, for detecting the presence of the MICROSIM card
and elements belonging to means for detecting the presence of
the MMC card;

-Figure 62 is a view from above, on a large scale of the
detail of the switching blade of the switch for detecting the
presence of the MICROSIM card in Figure 61;

-Figure 63 is a partial longitudinal sectional view on the
line 63-63 in Figure 61, which illustrates the switch with the
card-holder slide-in unit present but with the MICROSIM card
absent; _

-Figure 64 is a view similar to that in Figure 63, which
illustrates the switch with a MICROSIM card present in the
card-holder slide-in unit;

-Figures 65 to 68 are views similar to those in Figures
61 to 64, which illustrate an alter'native form, of the normally-
closed type, of the switch for detecting the presence of the
MICROSIM card;

-Figure 69 is a view similar to that in Figure 36, which

illustrates an alternative form of the card-holder slide-in unit,
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including elements, complementary to those of the connector
body illustrated in Figures 61 and 65, for forming the said
means for detecting the presence of the MMC card;

-Figure 70 is a partial longitudinal sectional view on the
line 70-70 in Figure 65, which illustrates the switch with the
card-holder slide-in unit present but with the MMC card absen;;

-Figure 71 is a view siinilar to that in Figure 70, which
illustrates the switch with an MMC card present in the card-

-holder slide-in unit;

-Figure 72 is a view in three-quarter perspective, from
below, of a card-holder slide-in unit, also called a card-holder
charger, associated with the connector body illustrated in

three-quarter perspective, from the rear and from above, in

Figure 73, in order to form a fourth embodiment of the

invention;
-Figures 74 and 75 are views similar to those in Figures

- 72 and 73, which illustrate a fifth embodiment of the invention;

and

-Figure 76 is a sectional view on the line 76-76 in Figure
74. '

In the description which follows, identical, similar or
analogous components and elements will be denoted by the
same reference numbers.

The terms front, rear, vertically, horizontally, upper,
lower, etc., will be used with reference to the appended
drawings for the purpose of simplifying the description and the
claims and to make them easier td understand. -

A first embodiment of the invention, iliustrated in
Figures 1 to 24, will now be described. |

- As may be seen in Figure 2, th'e'electrical connector 50

according to the invention essentially consists of a connector
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~body 52 and of a card-holder charger 54 in the form of a slide-

in unit which is intended to hold one or two cards having
integrated circuits, especially a card 56 of the MMC type and a
card 58 of the MICROSIM type.

The MMC card 56 is of a known and standardizecl

general design and has a rectangular general shape

comprising a first plane large face 60, this being an “inert” face
which, .in the first embodiment, will be the lower face of the
MMC card 56, and an upper opposite second plane large face
62, this being the “active” face which carries the contact pads
64 which -are aligned longitudinally near the front end

transverse edge 66 of the card, there being seven of these

pads here (see especially Figure 23).
-~ The MMC card 56 includes, in its front end edge 66, a
45° cut corner 68 for polarizing the orientation of the card.

‘Likewise, 'and: as may be seen especially in Figures 12

-and 23, the MICROSIM card 58 is of known and standardized

general design and is of a rectangular general shape having a
first plane large face 70, this being an ‘inert” face which is the
lower face of the MICROSIM card 58, and an upper opposite

second plane large face 72, this being the “active” face which
- carries the contact pads 74 which are aligned longitudinally in

four pairs whose standardized positions are defined with
respect  to the rear transverse edge 77 which has the cut
corner-78 for polarizing the orientation of the card.

The connector body 52 i_llustrated in the figures is
produced by moulding two parts — the lower part 80 and the
upper part 82 - in an insulating plastic, these parts being
produced separately and then joined together.

As may be seen especially in Figures 19 and 20, the
lower part 80 is a piece in the form of a plate forming a support

PCT/EP99/06888
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- for the electrical-contact elements 84 of known general design

for electrical connection to the contact pads 74 on the
MICROSIM card 58.
The lower part 80 is thus bounded by a plane lower face

86 intended to bear against a facing face of a printed-circuit

board P (shown in Figure 24) belonging, for example, to a
device for exchanging data with the memories formed by the
integrated circuits of the MMC card 56 and the MICROSIM card
58.

The lower part 80 is also bounded by a parallel plane
upper face 88 forming the bearing and mounting face for the
upper part 82. For this purpose, the lower part 80 has four
vertical through-holes 90 which are arranged in pairs near the
lateral edges 92 and 94 and close to the front transverse edge
96 of the lower part 80. '

The plane upper face 88 has, in its central part, and
over the entire length, a recess which is bounded vertically
downwards by a horizontal plane face 98 from above which
project, vertically upwards, the contact ends 100 of the contact
elements 84.

In a known general manner, each contact element 84
has a connection end 102 (for connection to a conducting track
on the printed-circuit board P) which is bent so as to extend
approximately in the plane of the lower face 86 close to the
front transverse edge 96 and to the rear transverse edge 97.

The horizontal face 98 fb(ms a bearing face for the
lower face 72 of the MICROSIM card 58 when the latter is in
position in the connector 50.

On each side of the bearing face 98, the lower part 80
has two rails or grooves 109 for bayonet mounting of the card-
holder slide-in unit 54. Each groove 104 is bounded



WO 00/17806

10

20

1
W

30

PCT/EP99/06388
- 16 -
downwards by a bottom 106 and upwards by two tabs 108.
Each groove 104 is.open and chamfere_d at its rear end and
closed by a transverse stop face 110 at its front end.
The upper part, illustrated especially in detail in Figures
21 and 22, also essentially consists of an upper piece in the

form of a plate 112 which is bounded vertically by a lower

plane face 114 and by an upper plane face 116. Near the rear

transverse edge 118 of the plate 112, the lower face 114 has a
chamfer 120 for insertion of the card-holder slide-in unit 54.

At its front end, the upper part 82 has a transverse
vertical wall 112 which extends vertically downwards from the
lower face 114. o _

Laterally, the upper part 82 'h_as two vertical and
longitudinal walls 124 and 125, each of which is extended, in.

"its lower part, transversely outwards by a horizontal tab 126,

127 for the upper part 82 to bear on and be fixed to the lower
part 80. _
For this purpose, the horizontal lower faces 128 of the
tabs 126, 127 are coplanar in order to bear vertically on the

corresponding parts of the horizontal upper face 88 of the

' lo.we_r'p_art 80, each of them having a pair of positioning and

fixing studs 130, each of which is designed to be taken through
a corresponding hole 90 in the lower part 80 and the lower free
end 132 of which is used to fix the two parts 80 and 82
definitively, by hot crimping. = -~ _

The upper face 134 of the horizontal tab 126 has, at its

- rear end, a thinned part which defines an upper facet 136 that

is offset vertically downwards and bounded Ilongitudinally
forwards by a vertical transverse facet 138.
The longitudinal wall 125 is extended at its rear

longitudinal end by a vertical wall 140, the internal face of
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which is inclined at 45° so as to form an internal polarizing
facet 142 intended to engage with the cut corner 68 of the
MMC card 56 (see Figure 21).

The upper pért 82 in the:fdrm of the upper plate 112, in
the same way as the lower :part 80, bears electrical-contact
elements 144 whose curved free contact ends 146 project
vertically downwards below the lower face 114, the latter
forming a horizontal bearing face for'th_e facing dpper face 62
of the MMC card 56. ' | |

The front free connection ends:148 of the flexible
electrical-contact blades 144 are bent vertically downwards.
along the corresponding part of the front external face 123 of
the vertical wall 122 so as, as may be 'seen especially in
Figures 156 to 18, to exténd in the same horizontal p!'ane as the
connection ends 102 of the electrical-contact elements 84, i.e. -
a'pproximately in the plane of the lower fat_:é 86 qf the lower
part 80. | |

As may be seen especially in Figures 5, 16 and 18, and

this being in accordance with the standardization of the

method of connecting the MMC card which requires t_Wo special
contact pads to be connected to a power supply before the .
other pads are connected, two contact ends 146’ are offset
longitudinally rearwar_ds with respect to the contact ends 146
of the other five contact elements 144 and in the same manner
their associated connection ends 148’ are offset Iongitud'inally
rearwards with respect to.the other five connéction ends 148.

In order to use electrical-contact elements 144 all seven

of which are identical, :the .vertical partition 122 has a central

| part 122' which is offset longitudinally rearwards.

As may be seen specifically in Fig'ures 4 and 5 and

Figures 23 and 24, the transverse distances separating the
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standardized contact pads 64 on the MMC card 56 and 74 from
the MICROSIM card 58 are such that it xs possible to .interpose
the two central connection ends 148’ of the MMC card between
three connection ends 102 of the electrical-contact elements
84 of the front row of the lower p'a_rt 80 _arid to longitudinally

'align these two ends 148’ with the three ends 102 between

which they are interposed by offsetting longitudinally rearwards
(see Figures 4 and 5) this Qroup of five eonneetion ends with
respect to the other five connectlon ends 148 which
themselves are aligned and offset Iongltudlnally forwards.

The card- holder slide-in unit 54 will now be described in
detail with reference especially:fo_ Figures 9 to 14.

The card-holder slide-in unit 5.4 is a. moulded plastic

component which essentially eonsists of a horizontal plate 150

forming a horizontal partition that separates an upper
compartment 152 intended to house the MMC upper card 56
from a lower compartment 154 intended to house the
MICROSIM lower card 58

The upper compartment 152 is generally longltudlnally
open to the front and is bounded to the rear by a vertical

transverse wall 156 having a convex housing 158 in the form of

a cyllndncal arc, intended to make it easier to extract the MMC
card 56.

The upper conﬁpartment 162 is bour_\ded_trensversely by
two vertical and 'parallel longitudinal walls 160 whose facing
internal faces 162 form lateral faces for guiding the MMC card
56 l'ongitudinall'y, the Iongitudinai and parallel edges 57 of
which are thus guided, in longitudinal sliding, when the MMC
card 56 is inserted from the front to the Irear., i.e. along the
direction indicated by the arrow | in Figure 11. |
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“In order to provide vertical retention of the MMC card 56
in its upper compartment with its face 60 bearing against the
upper face 151 of the separating partition 150, each of the side
walls 160 has, in its upper face 164, two retaining tabs 166
which extend transversely inwards and the lower faces 168 of
which are intended to engage with the facing portions of the—
upper face 62 of the MMC card 56.

In order to make it easier to insert the MMC card 56 into
its compartment 1562, the front longitudinal ends 170 of the
internal faces 162 of the side walls 160 each have a chamfer
172, '

The partition 150 is bounded longitudinally forwards by
a front transverse edge 174 and it is extended longitudinally
forwards in its central part, beyond the front transverse edge
174, by a transversely narrower portion 176 which has a
convex circular cut-out 178 in order to make it easier to grip
the cards and which, on its upper face, has two thicker regions
180 each of which defines a transverse stop facet 182 that is
intended to engage with the front transverse edge 66 of the
MMC card 56 in order to provide longitudinal retention in its
compartment 152.

As may be especially seen in Figure 13, in the position

in which- the MMC card 56 has been inserted _into its

compartment 152, the front transverse edge 66 of the MMC
card 56 extends longitudinally forwards beyond the transverse
edge 174 of the partition 150, particularly so that its cut corner
68 is “free” to engage with the incli.ned vertical polarizing facet
142, as will be explained below. '

Likewise, the lower compartment 154 intended to house
the MICROSIM card 58 is bounded transversely by two

longitudinally oriented, opposed and parallel, vertical walls 184
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which extend vertically downwards, the internal lateral face
186 of each wall 184 forming a guiding face, along which the
MICROSIM card 58 slides, and being intended to engage with

~ a longitudinal facing edge 58.

Each of the vertical walls 184 has an internal chamfer
188 intended to make it easier to insert the. MICROSIM card
58. .

The compartment 154 is ‘bounded longitudinally
rearwards by a transverse vertical wall 191 whose internal
vertical face 193 has a facet 194 inclined at 45° and intended
to engage with the cut corner 78 for polarizing the MICROSIM

card 58 in order to define a single position for inserting and for

. installing the card 58 in its lower compartment 154 when its

15

20

(%]
W

rear transverse edge 77 butts against the internal vertical face
193. .. - _
Longitudinal retention of the MICROSIM card 58 in its
compartment 154 is provided by .two thickened regions 196
which extend vertically downwards and each of which defines a
stop facet 198 intended to engage with the facing portion of
the front transverse edge 76 of the MICROSIM card 58.

The external lateral faces 200 of the vertical walls 184

. each have three horizontal tabs 202 which extend transversely

outwards level with the lower plane 204 of the walls 184.
These tabs 202 form the complementary means of the rails 104
and of the tabs 108 of the lower part 80 of the connector body
52 in order to ensure bayonet mounting of the card-holder
slide-in unit 54 on the connector bbdy 52.

-Thus, the tabs 202 are capable of simultaneous vertical
penetration into notches 206 (see -Figure 19), and they can
then slide in the corresponding rail 104 beneath- the lower

faces 109 of the tabs 108 in order to provide vertical retention
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of the card-holder slide-in unit 54 with respect to the lower part
80 of the connector body 52.

In order to facilitate the longitudinal insertion during the
bayonet-type movement, the front longitudinal ends of the
vertical walls 184 have external chamfers 208.

In order to provide downward vertical retention of th;
MICROSIM card 58 in its compartment 154, the vertical walls

'~ 184 each have, on the lower face 204, a pair of retaining tabs

- 210 which extend vertically inwards and the upper faces 212 of

which are designed to engage with the facing portions of the
lower face 72 of the MICROSIM card 58 in order to provide its
downward vertical retention. '

The arrangement according to the first embodiment is
such that, when the two cards 56 and 58 are each in place in
their corresponding compartment 152, 154, their front

transverse edges 66 and 76, which are the reference edges for -

- the standardized positioning of their respective contact pads

64 and 74, are aligned longitudinally with respect to each other
(see Figures 13, 14 and 6).

When the two cards 56 and 58 are in position in the
card-holder slide-in unit 54, there is a clearance between the
two cards which corresponds approximately to the thickness of

the partition 150 and which makes it easier to grip the cards in

" order to remove them. If both cards are present, the elasticity

of the MICROSIM card 58 is brought into play and, in order to
remove the MMC card, the partition 150 is deformed slightly. If
it is desired to remove the MMC ca,rd 56 first, a force is applied
to the blocks consisting of the thickened regions 180 and 196
in order to deform the partition sufficiently and to retract the
stops 182.
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‘The vertical positioning of the card-holder ‘slide-in unit
54 with respect to the connector body 52 is defined by the
lower face 153 of the intermediate partition bearing against the
facing portions of the upper face 88 of the plate-shaped lower
part 80 of the connector body 52. |
By virtue of- this positioning, and of the vertical—
positioning of the MMC upper card 56 in the card-holder slide-
in unit 54, the face 60 of the MMC card 56, at its front
transverse edge 66, passes above the.faéet 136, as may be
seen in Figure 10, whereas, if the MMC card 56 is positioned
correctly in its compartment 152 its cut corner 68 engages with
the polarizing wall 140, 142. _ AR '
Should the MMC card 56 be_:mounted_' incorrectly, the 'cut.
corner 68 is nlot in the proper position and it is then one of the

~ other three corners of the MMC card which butts against the
vertical polarizing wall 140, 142 thus preventing complete

| insertion, into the déta-access position, of the card-holder

slide-in unit 54, this improper insertion or incomplete insertion

able to b_é detected visually from outside the apparatus insofar

_as the profiléd rear longitudinal end part 220 of the card-holder

slide-in unit 54 then projects longitudinally rearwards with

~ respect to the casing, for example, that surrounds the

apparatus fitted with the connector 50.
Likewise, if the MICROSIM lower card 58 is in an

improper position in its corresponding lower compartment 154,

- its front transverse edge 76 then projects longitudinally

forwards beyohd the card-holder slide-in unit and butts against
a transverse stop bar 222 formed in relief on the horizontal
face 98 - which is illustrated in the context of the second and
third embodiments (see especially Figure 25) - thus again
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preventi-ng.c.omplete- insertion of the card-holder slide-in unit
54 into the operating position in the connector 50.

As may be seen in Figure 6, the profiled rear
longitudinal end part 122 is recessed, that is to say it has a
concave inner and lower face 224 making it easier to grip the
slide-in unit 54 in order to remove it from the connector 56
longitudinally from the front to the rear.

- Likewise, the rounded cut-out 176 makes it easier to
remove the MMC card 56 and the MICROSIM card 58 from

‘their respective compartments 152 and- 154, allowing them to

be gripped by their front transverse edge 66, 76.

. In Figure 23, it may firstly be seen that the length of the
conducting pads 64 on the MMC card 56 is great enough to
guarantee that, despite the longitudinal offset of the contact
ends 146 and 146’, these ends are in contact with a
corresponding track when the MMC card with the slide-in unit
54 is in position in the connector 50.

The points of contact with the pads 64 are denoted by
the references p146 and p146’.

Likewise, in Figure 23 the points of contact between the
contact ends 100 of the contact blades 84 and the pads 74 are
denoted by the reference p100. '

Figure 24 shows the printed-circuit board P with its
upper face having conducting pads intended to be connected
by soldering to the output connection leads 102, 148 and 148’,
which are denoted by the references pc102, pc148 and pc148’.

Figure 24 also shows the .centres c64 and c74 of the
conducting pads on the MMC card 56 and on the MICROSIM
card 58.

Referring to Figure 23, it may be observed that the two

cards are not centred transversely with respect to each other
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. but that the MICROSIM card, with regard to. this same Figure

23, is slightly. offset to the left w»th respect to the MMC card.

The second. embodiment lllustrated m Figures 25 to 43
will now be descnbed

In this: embodlment if it is compared with the prevxous
one, there is . no longer an upper part of the connector 50, but
its insulating body consists essentially of a, lower part 80 made
of two parts - a rear part 80’ and a frorjt';; part 80" - that are
joined together by mean,'s which will be deeeribed-later.

Another major difference consists in that both the
contact ends 100 intended to allow :'connection to the
MICROSIM card 58 and the contact ends 146, 146" intended to

allow connection to the contact pads on-t._he MMC card 56 are

oriented vertically. upwards. In a _compl.erjjentary manner, the
two cards 56 and 58 car.fied by the card-h’q_lder slide-in unit 54
are positi:oned in the-slide-in unit, as -may:f-.be seen in Figures
25C and 36, with their respective faces 62_ Efénd 72 bearing the
contact pads 64 an 74 oriented.vertically ddwnwards when the
slide-in unit is in-the operating position.in f-h;'e.c-onnector.

On the other hand, the baYenet-typef '_means of mounting
the slide-in unit 54 on the lower part 80 are preserved and are
arranged thereon essentially in the rear Iewer part 80' of the
body 52. - | o
Referring especially to Figures 26, 27 and 32, it may be

~seen that, near its front end, the rear part_ 80’ is extended by

two parallel and opposed lateral armé--230_ which between them
define, on the inside, two guiding end- po_sift___i,_oning rails 232 for
the block of insulating material'forming th_e"f.ront part 80°, each
of the op_poséd lateral faces 234 of which includes a

corresponding horizontal slideway 236.
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A -st'ci;'ﬁf‘?.':fzss formed in the rails 232:defines the rearward
longitudinal position of the front block 80" and this is held in
the assembled position by two chamfered lugs 240 formed on
the internal faces of the rails 232, the latter bending elastically

“transversely outwards when fitting the front block.

In the assembled position of the two parts - the rear

-part 80' and the front part 80" - as may be seen for example in

Figures 35 and 31, there is a space between the front
transverse face 242 of the rear part 80° and the rear
transverse face 241, 241’ of the front block 80" so that the
connection or output leads 102 associated with the contact
elements that are borne by the rear part 80’ and are arranged
longitudinally to the front, can éxtend into this clear region in
order to be connected to the corresponding tracks on the
printed-circuit board P.

The seven connection leads 148, 148' of the contact
blades for connecting the MMC card -‘themselves project
iongitudinally forwards beyond the rear transverse face 122,
122’ of the front block 80”.

In order to ensure that the front part of the MMC -card
56, which projects longitudinally forwards out of the slide-in
unit 54 and whose face 62 bearing the contact pads 64 is well
pressed vertically downwards in the direction of the ends 146
and 146’, the opposed lateral arms 230 of the rear block 80
each have a vertical right-angled piece 244 whose horizontal
branch or roof 246 forms, by its lower face 248, a bearing face
for the upper face 60 of the MMC lcard 56, entry chamfers 250
making it easier for the card to pass under the branches 246.

Likewise, the vertical branches 252 of the right-angled
pieces 244 each have an entry chamfer 254 so as to guide the

opposed lateral edges 57 of the front part of the MMC card 56,
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guiding .it between the vertlcal and opposed internal faces 256
of the vertical branches 252. _

The 45° inclined facet 142, designed to allow the
position of the MMC -_E:ard 56 to be polarized, by the latter
engaging with the cut corner 68, is formed here inside the
right-angled plece 244 on the rlght hand. S|de in Figure 26, and
this facet is designed to engage with the upper portion of the

~ cut corner 68, while the lower portion of the latter is designed,

as will be explained below, to hold the MMC card 56 in the
card-holder slide-in unit 54, _ ,

In the operating position, and as may be seen in Figure
37, the lower face 62 of the MMC card '56 is thus pressed
against the upper face 114 of the front block 80" beyond which
the contact end_é 146 and 146’ normally project.

Given thé tolerances, there may "be_ a slight clearance
between the surfaces 114 and 62, the MMC card then being
pressed elastically upwards by the ends 146 and 146°, so as to_
bear against the lower horizontal faces 248 of the right-angled

- pieces 244 (see Figure 38).

- The lower face 260 of the front block 80" is, of course,
coplanar with the lower face 86 of the rear part 80”.

Figure 41 shows the MICROSIM card 58 and the MMC
card 56 as well as part of the intermediate partition 150 of the

~ card-holder slide-in unit, and it may be seen in this figure that

it is the MICROSIM card 58 which has its longitudinally offset
transverse edge 77, which here is its rear edge, further to the
rear than the transverse edge 67 of the MMC card 56.

The dimensions given in millimetres in Figures 40 and
41 allow the dimensions of the various elements and their

relative positioning to be understood.
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Witﬁ;-;.::_.-g;,ﬁ_egard to the card-holder: slide-in unit 54, its
design is-:"_':q{e.nerally similar to that described above with
reference to the first embodiment. _
Thus, all the means relating to positioning and holding

the MICROSIM lower card 58 are identical, but it may simply

. be observed, for example by comparing Figure 25C with Figure—

10, that the housing 154 for the MICROSIM card 58 is
generally offset longitudinally rearwards with respect to the
gripping part 220 of the slide-in unit so that the front
transverse edge 76 of the MICROSIM card 58 is also offset
longitudinally rearwards in order to be clear of the lower face
62 of the front part of the. MMC .card 56 which bears the
contact pads 64, as may be seen in Figure 25C for example.

Comparing Figures 33 and 34 with Figures 11 and 13 for
example, it may be seen that the design of the upf)er housing
152 of the card-holder slide-in unit 54 is generally similar in
the first two embodiments, except for the means of longitudinal -
retention of the MMC card 56 in .its housing, which means -
comprise here a single thickened region 180 which is formed -
along one of the lateral edges of the housing 152 and which
has a stop facet 182 oriented generally transversely rearwards,
this facet here being inclined at 45° in order to engage with the
lower pért, with regard to Figure 34, of the cut corner 68 and to
form the means of polarizing the position of the MMC card in
its housing (see Figure 34).

Figures 25, 25C and 25D show a stop device for the
longitudinal position of the card-holder slide-in unit 54 with
respect to the rear part 80’.

These means consist of an elastic blade 264 which is
moulded as one piece with the part 80° and which has a
protruding lug 266 which projects vertically upwards above the
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upper face 88. The longitudinal orientation branch or blade 264
may bend in the manner of a beam inééfder to allow the lug
266 to retra’cf. | | . _
The lug 266 is designed to .be housed in a
complementar.ygnotch in .the forfn of a éépCave cylindrical arc
268 formed opp'osite it in the lateral p‘arft_f‘of the lower face 153

of the slide-in -unit 54 which _s'lides,:'_-yylhile being pressed

vertically, on the upper face 88 of the reat{block 80°.

- As may be seen especially in Figure 39, in order to
allow the card-holder slide-in unit to: b'_e"'-':_-'fully engaged while
especially allowing engagement With th(§=means 68 - 142 for -
polarizing the MMC card 56, the vertic'a'l:-_'branch 252 of the
right-angled piece 244 on the right-hand snde has a shoulder or
chamfer 280 allowing the free end 282 of fhe card-holder slide-
in unit 56 to péss,-.this free -.end .282 also having a
complementary shoulder 284. | :

The shoulder 280 advantageously forms over its entire
height a chamfér 254 making it easier for the MMC card to be
guided laterally during insertion of the card-holder slide-in unit
54. | ' - |

As may be seen in Figure 52, the MICROSIM card 58
here is perfectly centred transversely with_-i'espect to the MMC
card 56. |

With regard to the third embodiment shown in Figures
44 to 55, comparison should be madeg' with the second
embodiment just described with reference to Figures 25 to 43.

In fact, it should firstly be noted that the design of the
card-holder slide-in unit illustrated for example in Figure 25C
may be used in the third embodiment, as long as some

dimensional modifications are made.
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With feégard to the body 52 of the connector, this again
consists here only of a lower part 80 made of two pieces, i.e. a
generally rear part 80’ and a generally front part 80",
The means of joining the front part 80" to the rear part
80' also consist here of opposed lateral arms 230 which extend
the rear part 80’ longitudinally forwards and the facing internal
faces of which have vertical slideways 236 emerging vertically
upwards and downwards which house, so as to slide vertically,
compiementary rails 232 formed so as to project transversely
outwards on the lateral faces 234 of the front block 80".
There are strictly speaking | no means of vertical
immobhilization of the front block 80" with respect to the rear

block 80’, it being possible for these means, which are not
. shown, to be provided but they are not obligatory insofar as,

during the operation of soldering the subassembly consisting .
of the two pre-assembled parts 80' and 807", this relative
immobilization results from ‘the soldering of the various
connection faces to the corresponding printed-circuit board.

In order to press the front part of the MMC card 56
vertically so as to bear against the contact ends 146 and 146',
the design of the two right-angled pieces 244 is simplified,
these having a common upper roof 246 which extends over the
entire transverse width of the connector and the lower face 248
of which bears against the facing face 80 of the MMC card.

~ The latter is polarized by a lug 243 which is borne by
the right-angled piece 244 on the right-hand side and defines
the internal polarizing facet 142.

In addition to the means of joining the rear part 80’ to

the front part 807, the latter is distinguished essentially from

that described with reference to the second embodiment in that

‘the electrical-contact elements for connecting the MMC card
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- are oriented longitudinally in the opposite direction, that is to

say their output or connection leads 148 and. 148’ are oriented
longitudinally- towards fhe rear of the COn;n_'_ector, that is to say
they extend so as to face the front transv__e'rse face 242 of the
rear part 80'.. o

Thus, as may be seen .in Figure 47 by comparing it with
Figure 31, the output leads 102 and 24_8_'.; 248’ are adjacent
and/or imbricated, and no output lead projects beyond the front
end transverse face of the front block 80",

As may be seen in Figure 49, the front transverse edge
66 of the MMC card 56 may come into longitudinal abutment
against the facing transverse face 290 fqrmed in-a vertical
partition 292 which connects the rig-ht—éngled pieces 244
together. _

This abutment thus constitutes, in this embodiment, the
longitudinal stop for insertion of the slide-in unit 54.

The geheral design of the card-holder slide-in unit 54
for the third embodiment is identical to that described with
reference to the second embodiment, except, of course, for the
relative positioning of the two housings 152 and 154 and
therefore for the positioning of the correspo_nding cards.

This. difference in positioning is especially apparent in

.Figures 53 to 55.

A description will now be given of the alternative form of
the means of holding the card-_holder.slidé-in unit in position
on the support 52, these means being illustrated in Figures 56
to 57B, the rest of the design of the slide-in unit and of the
connector illustrated in.these figures being generally identical
to that of the third embodiment just described. .

As may be seen in Figure 56, the slide-in unit 54 here

has two opposed lateral cheeks 300 which extend vertically
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downwards{-:beyond the lower face. 153, at the front
longitudinal end of the slide-in unit and each of which has a
snap-fastening finger 302 which extends transversely inwards.
The cheeks 300 are designed to slide, by their opposed
internal face 304, along the opposed external lateral edges 94
of the rear part 80’ of the lower part 80 of the connector body.
" This lower part 80 has two lateral housings 306 in its
lower face 86 in order to allow the two fingers 302 to pass, and
the lower faces 308 of these housings have, near the front
longitudinal ends of the arms 230, two lugs 266 of convex
semicylindrical profile which extend vertically downwards.
As may be seen in Figure 57A, during longitudinal
insertion of the lid 54 from the rear to the front, the entire front

- part of the latter bends verticaily downwards because of the

- engagement of the fingers 302 with the lugs 266, the very rigid -

MMC card 56 itself not being elastically deformed.

In the snap-fastened position illustrated in Figure 57B,
the fingers 302 are located longitudinally at the front with
respect to the lugs 266 and the front part of the card-holder
slide-in unit 54 is no longer elastically deformed downwards.

Moreover, the process of the lugs 266 getting past the
fingers 302 provides a tactile sensation of the arrival in the
operating position of the slide-in unit 54.

Given the fact that the longitudinal retention means of
the slide-in unit 54 with respect to the lower part 80 of the

- support for the connector are designed to bear beneath this

lower part, it is no longer necéssary to provide means for
pressing the MMC card 56 vertically downwards in its front part
and thus, as may be seen in Figure 57, only a single ‘right-
angled piece” 244 is provided on the longitudinal arm on the
right-hand side, the function of this piece being simply to bear
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the polanzmg facet 142 mtended to. engage with the cut corner
68 of the MMC card.. _

The alternative form, illustrated ;'i'n Figures 58 to 60,
called the "low-profile” form, that is to say a form which has a
very small overall height, will now be des:_'jcflribed. _ _

For this purpose, as may firstly b? seen in Figure 58,
the upper part of the card-holder slide-in'tjnit 54, that is to say
that part which includes the_ upper housjng that houses the
MMC card 56, is simplified insofar as th_e;‘re are no means for
the upward vertical retention of the card 56, the free face 60 of
which, here the upper face, is flush with the plane of the upper
face 184 of the card-holder slide-in unit 54

The cut corner 68 is completely clear and the MMC card
56 is retained longitudinally by a transveré‘e stop facet 182 on
a thickened region 180 made along the.--l_iater.al edges of the
card-holder slide-in unit. _ :

That lower part of the card-holder. sllde-m unit 54 which

is not illustrated in detail in the figures is generally identical to
that described with: reference to the third embodiment, the
‘arrangement of the two cards - the MMC card 56 and the

MICROSIM card 58 - also being identical, with the contact
pads 64 and 74 longitudinally offset thh respect io one
another and oriented vertically downwardsj'.'_{ _

As may be seen in Figure 59, the s:i.r:qgle lower part 80 of
the connector support made of two parts - the rear part 80’ and
the front part 80” - is also simplified insof.ar-as.there are no
means integrated into the connector for pressing the MMC card
vertically downwards.

As. may be seen in Figure 60, in wh;ch the connector 50
is illustrated mounted in a piece of equipment which houses it,
the MMC card 58 is held vertically upwards:by the facing lower
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face 320 'of___g_-n_;-upper plate or wall 322 forming parf of the piece
of equipmeﬁ;, the latter also having a rear vertical wall element
324 and a printed-circuit board P to the upper face 326 of
which the connector 50 is fixed.

Thus, the total height of the connector 50 is reduced
and corresponds approximately to the height available between
the lower face 320 of the upper wall 322 of the piece of
equipment and the upper face 326 of the printed-circuit board
P . .

The body of the connector illustrated from Figure 61
onwards corresponds to the second embodiment ilflustrated
from Figure 25 onwards and has a switch consisting of a blade

- for detecting the presence of the MICROSIM lower card and a

switch consisting of a blade for detecting the presence of the
slide-in unit with an MMC. card in position.

The switch 380 illustrated in the figures consists
essentially of a switch blade 382 made of conducting material
which is mounted in a housing 355 formed in the upper face 98
of the connector body and is fixed by a central stud 388, the
head of which is hot-crimped.

The switch blade 382 has two branches B1 and B2 each
of which engages with a contact end 100 belonging here to a
standard pair of aligned contacts for connecting a MICROSIM
card. '

In this first exemplary embodiment, illustrated in Figures
61 to 64, the switch 380 is of the normally-open type, that is to
say, as may be seen in Figure 63, and in the absence of the
MICROSIM card, the curved branches B1 and B2 are not in
contact with the corresponding contact ends 100 but extend

above them with a vertical clearance and they project vertically
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- .upwards above the plane upper face 98 of the insulating body
- 80°.

When the MICROSIM card 56 is,ingerted longitudinally,
from the left to the right in Figures 53 and 54, it causes the
two contact branches B2 and.-B1 to bend m succession, these
contact branches coming into contact .\__I;Iith the contact ends
100 and.aliso causing the latter to benc;_J: \_)ertically downwards
so as to form two contact points P2 andij,-a switching circuit

then being established between the output or connection ends

102 of the two contact blades 100 used for producing the
- switch 380. When . removing the slide-in unit 54, which is

carrying especially the MICROSIM card 58 it is firstly the first
contact point P1 which is eliminated -and then the second
contact point P2, the switching circuit th:e:r:l.__being open again.
in the alternative. form illustrated m Figures 65 to 68,
the switch 350 for detecting the presen_c_é of '.the MICROSIM
card 58 is of the normally-ciosed type that is to say, in the

" absence of a card and as may be seen '.i:n"Figure 67, the two

branches B1 and B2 of the switching blade 382 are in-contact
with the aligned contact ends 100 and define two contact
points P1 and P2 which close the switchifjg circuit between the
output or connection leads 102 of the two aligned electrical
contacts. S B |

When the MICROSIM card 58 is present, as illustrated
in Figure 68, the two contact ends 100_.;g_re bent elastically
downwards, like the signal contacts used;_ for connection to
contact pads on the MICROSIM-card, a:nd the two contact
points P2 and P1 are eliminated, that is. to say the switching
circuit is open, thus indicating that the MICROSIM card 58 is

present.
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- The _-Ql!g_de-type switch used for detecting the presence
of the slide-in unit 54 with an MMC card 56 will now be
described.

For this purpose, and as may be seen in Figures 61 and
65, the lateral part on the right-hand side, in these figures, of
the rear part 80’ of the insulating support has two additional
contact blades which are similar to the signal contact blades
and therefore each projects vertically above the upper face
488 of this lateral part in order to form a free contact end 400.

Each contact blade of the switch has, of course, a
connection or output lead 402 designed to be connected to a
conducting track (not shown) on the printed-circuit board
carried by the connector.

The switch for detecting the presence of the card-holder
slide-in unit shown in the figures is of the normally-open type -
and it is closed, in the presence of the card-holder slide-in unit
54 illustrated in Figure 9, by a switch blade 482 carried by the
slide-in unit and which projects vertically downwards in the
corresponding lateral part of the lower face 153 of the slide-in
unit, which bears normally on the insulating support.

As may be seen in Figures 69 to 71, this switch biade
482 has two catching branches 484 which pass into

‘corresponding holes 486 where they are caught by their free

longitudinal ends 488 in notches 490 in the card-holder slide-in
unit 54. -

The central branch B of the swiich blade 482 extends
opposite the two contact ends 400-and, in the absence of the

‘"MMC card 56 in the slide-in unit, the vertical position of the

central branch B is such that it is not in contact with its contact

ends 400.
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As illustrated in Figure 71, when the MMC card 56 is
present it acts via its lower face 62 oniﬂfme catching branches
484 which have the shape of an upsidé-.down V, the top of
which projects .into the path followed by the card 56 as it is
being inserted into the 'c_ard-holder slide-‘in unit 54.

As may be seen in Figure 71, 'jWﬁ.en the card 56 is
present the central branch B of the 'switch_ blade 482 is
therefore moved vertically downwards ahd, when the slide-in
unit' 54 is in the operating position in the co'_nnector, the branch
B engages 'éimultaneously with its twd -contact ends 400
closing ‘the switching circuit, i.e. electrically connecting
together the output leads 402 of the switéhing system.
| The switch consisting of the conta¢t-ends.400-and of the

- switch blade 482 therefore forms a switch for detecting the

presence of the card-holder slide-in .u'ni't'_ 54 and at the same
time the presence in the latter of the MMC card 586.
in the. fourth embodiment of a c?nnector according to

- the teachings of the invention; illustrated ih Figures 72 and 73,

the card-holder charger 54 is mounted so as to be able to
pivot, by pivoting with respect to the lower part 80 -of the
insulating support of the connector -about.;a "horizontal pivot
axis A. | | .

The gén_eral design of the card-holder charger 54 and of
the lower part_BO is generally similar to that of the embodiment
illustrated in Figures 25C and 59, respecti\)ely.

it can pivot about the axis A by virtue of two lateral and

- opposed ‘hinge elements 500 f"ormed-'_near- the rear end

transverse face 97, the internal face 502 of each element 500
having a hole 504 which houses a complementary lug 506
forming a hinge pin which extends transversely towards the

outside from an external lateral face 508 of a pivoting portion
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510 of the;eard-holder charger 54, this portion 510 bemg made
near the reaf longitudinal end of the latter. -

The pivoting part 510 is mounted between the lateral
faces 502 of the hinge elements 500 by elastically deforming
the latter transversely outwards.-

The pivoting lid forming the card-holder charger 54 m;y
thus pivot vertically downwards as far as a closed position in
which the contact pads 64 and 74 on the MMC card 66 and on
the MICROSIM card 58 bear elastically between the contact
ends 146, 146' and 100 of the connector body.

In order to keep the card-holider lid 564 in the closed
position;, two vertical tabs 512 are provided near the front

longitudinal end of the card-holder lid, these tabs being

elastically deformable in an outward transverse direction and

each of them having a hook-forming catch 514 which extends
in relief transversely inwards and is designed to be housed in
a complementary notch 5186 formed opposite it in the front part
80" of the insulating support.

If the MMC card is not in a satisfactory position, closure
is impassible since the cut corner 68 is then not opposite the
inclined facet 142. '

Likewise, if the card 58 is not in a correct position it
projects longitudinally forwards beyond the normal position
illustrated in Figure 72 and its transverse edge then lying
longitudinally towards the front butts against the upper face
114 of the front part 80", thus preventing the connector from
being fully closed.

Blade-type switches, or any other type of switch of
known design in the form of added components, may also be

used in the case of the pivoting card-holder lid 54 in order to
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detect the presence. of the cards 56 and 58 and/or the closure
of the pivoting lid 54 in the opérating p_o,_s:i"_tj_'on.-

The final embodiment illustrated'-:in Figures 74 and 76
will now be described. _' .

As in t_hé case of the embodimenf_;illustrated in Figures
72 and 73, this is a card-holder lid 54 mounted so as to pivot
on the lower part 80. )

_ This embodiment is dist_inguished from all the previous
embodiments firstly in that the MICROSIM card is placed
transversely and not longitudinally, that--i_é to say its main axis,
along its length direction, is perpendicular to the axis of the
MMC card which remains oriented longiiué!inally from the rear
to the front. -

There ‘is no longer strictly speaking an intermediate
partition between the two cards, and it is ihe_ MICROSIM card
58 which, when ‘it is in place in its __hoijsing, provides the
downward vertical retention of the MMC card 56.

The MICROSIM card is polarized by its cut corner 68
engaging with complementary means, -;hp_t ‘shown in detail,
provided in the rear transverse bottom of the housing for the
MICROSIM card. o

The MICROSIM card is guided in partial grooves in the
card-holder slide-in unit 54, these grooves being bounded
downwards by tabs 210 and upwards by surface portions 150’
which act in an equivalent way to that of the intermediate
partition 150 provided in the previous. embodiments.

, If we consider the insulatinglsuppbrt"_ with its lower part
80, the contact elements 84 are, of:course, arranged
transversely with their output or .co.nnection leads 102

accessible along the lateral edges of this I’oﬂ\'(ver part.
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This sixth embodiment is not limited to the illustration in
Figures 73 ts 76. o '
It is, fbr example, possible to produce the lower part 80
as a single piece by moulding, adopting a design for the front
.5 connection block similar to that illustrated in Figure 25, in_
“which the outputs 148 and 148’ are oriented longitudinally
forwards.
~ If the MMC card is mounted in an incorrect position, the
'pivoting' card-holder lid 54 cannot be closed since the cut
10 tcorner 68 is not opposite the internal inclined facet 142.
Likewise, if the MICROSIM card 58 is not in a correct
position, its edge 59 located longitudinally towards the front of
the connector is offset in this front direction with respect to the
position illustrated in Figure 74 and then butts against the
15 connection region 520 between the upper face 98 of the
connector part for connecting the MICROSIM card and the
offset upper face 99 of the U-shaped part on the front block
80".
This final embodiment is advantageous in that it allows
20 the total height of the connector to be reduced by eliminating
the thickness of the intermediate partition 150.

This design allows the connector to be used only with
the MICROSIM card which is normally used systematically in
most applications. This is because, as explained above, even
in the absence of the MMC card 56 the MICROSIM card 58 is
perfectly held vertically in its housing 150’ - 210.

i~
W

The upward vertical bearing region of the MICROSIM
card 58 is completed, near its edge 59 located longitudinally to
the rear, by bearing vertically against a facing surface formed

30 in the card-holder lid 54. |
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It will be noted that, in the absence of a MICROSIM
card 58, there is no downward vertical retention of the MMC
card 56 in the card-holder slide-in unit, .that is to say it is held
therein with a large vertical clearance which allows the user to
detect this incorrect mo_unﬁng._ a | '

When the card-holder charger 54 IS not of the pivoting
type but is of the sliding type, and if the free contact ends 100
are shaped in the form of an upside-down spoon, it is also
possible to use an arrfangemént of the type illustrated in
Figures 73 and 74 whi'l:e still_providing- guiding means for a
card-hlbl-der 54; in_ .which two caids 56 and 58 are arranged in
the geometrical arrangement illustrated in Figure 74, to slide

longitudinally. -
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1. Electrical connector (50) for the connection of at
least two cards (§6, 58) which include a contact-type flash card
. 5 (56) of rectanguiar general shape, of the type having a_
connector body (80, 82) and a card-holder charger (54) which
includes an upper compartment (152) for receiving the upper
card (566) and which is mounted so as to be able to move,
especially by longitudinal sliding, with respect to the connector
10 body between an out position, in which each card may be put
into its compartmént or extracted from the latter, and an
operating position, in which the contact pads (64, 74) on each
card (56, 58) engage with associated electrical-contact:
elements (84, 144) on the connector body, characterized in -
15 that the card-holder charger (54) includes a lower compartment
(154) for receiving a contact-type smart card (58) of
rectangular general shape, in that, in the operating position of .
the card-holder charger (54), the contact pads (74) on the
lower card (58) engage with associated  electrical-contact
20 elements (144, 146, 146') on the connector body and in that
means are provided, on the one hand, for positioning each
card (56, 58) with respect to the card-holder charger (54) and,
on the other hand, for placing the card-holder charger (54) in
the operating position with respect to the connector body.
25 2. Connector according to Claim 1, characterized in
that the two compartments - the upper compartment (152) and
the lower compartment (154) - are separated vertically by a
N horizontal intermediate partition (150) the upper face (151) and
lower face (153) of which form the respective lower and upper
30 bottoms of the upper and lower compartments.
3. Connector according to the preceding claim,
characterized in that each compartment (152, 154) is bounded
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‘longitudinally rearwards by a rear transverse edge (156, 193)

of the compartment and in that each of the cards (56, 58) is
retained longitudinally without any clearance in its
compartment by at least  one fetaining spur
(180, 182, 196, 198) on a front end transverse edge (174, 176)
of the intermediate partition (150).

4. Connector according to any one of the preceding
claims, characterized in that each card '(56, 58) is retained
vertically in its compartment (152, 154) into which it has been
put by inserting it longitudinally from the front to the rear.

5. Connector according to any one of the preceding
claims, characterized in that the card-holder chargér (54) can
be detached from the connector body.

- 6. Connector ‘according to the preceding claim,
characterized in that the card-holder charger (54) is mounted
in the operating position on a lower part (80, 80’, 80") of the
connector body by bayonet-type mounting means (202, 108,
206, 104) with a longitudinal locking movement of the card-
holder charger (54) from the rear to the front at the end of

‘mounting.

7. Connector according to any one of the preceding
claims, characterized in that the uppe_r card (56) is a card of
the MMC' type while the lower card (58) is a MICROSIM card
with its lower face (72) bearing the electrical-contact pads
(74). _

8. Connector according to the preceding ciaim,
characterized in that the face (62) of the MMC upper card (56)
which is oriented vertically upwards bears the electrical-
contact pads (74) which are aligned along the front end
transverse edge (66) of this card.

9. Connector according to the preceding claim,
characterized in that the upper compartment (152) or the lower
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compartment (154), respectively, is at least partially open
facing the contact pads (64, 74) on the card (56, 58) that it
receives. ' -

10. Connector according to Claim 7, characterized in
that the face (62) of the MMC upper card (56) which is oriented
vertically downwards bears the electrical-contact pads (74)
which are aligned along the front end transverse edge (66) of
this card (58).

11. Connector according to the preceding claim,
characterized in that the upper compartment (152) and the

lower compartment (154) are at least partially open vertically

downwards, each facing the contact pads (64, 74) on the card
(56, 58) that it receives. ' '

12. Connector according to any one of Claims 7 to 11,
characterized in that the cut-corner polarizing means (68) on
the MMC card (56) engage with complementary means (142)
on the connector body in order to prevent the card-holder
charger (54) from occupying its operating position if the MMC
upper card (56) is not put into its compartment (152) correctly.

13. Connector according to any one of Claims 7 to 12,
characterized in that the cut-corner polarizing ‘means (78) on
the MICROSIM lower card (58) engage with complementary
means (194) formed in its compartment (154) in order to
prevent compliete longitudinal insertion of the card into its
compartment (154), the MICROSIM card (58) then preventing
the card-holder charger (54) from occdp'ying its operating
position. ' '

14. Electrical connector according to any one of Claims
7 to 13, taken in combination with either of Claims 5 and 6,
characterized in that the connector body includes a lower part
(80, 80', 80") in a general form of a plate made of insulating

PCT/EP99/06888
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material which bears the electr__ical-c-ontac_t._elements (84, 100)
for connection to the contact pads (74) on the lower card (58).
15. Connector according to the preéeding claim, taken
in combination with Claim 8, characterized in that the bayonet
means (202, 108, 206, 104) come into pl_ay between the card-
holder charger (54) and a rear part of the lower part (80) of the
connector body. _ |
16. Connector according to the preceding claim, taken
in combination with either of Claims. 8 and 9, characterized in
that the connector body includes an upper part (82) in the form

- of a plate (112) made of insulating material which bears the

. electrical-contact elements (144,.146) for connection to the

s

20

25

contact pads (64) on the MMC upper card (56).

17. Connector ‘according to: the preceding claim,
characterized in- that the .connector body inciudes a vertical
and transverse rear end wall (122) which. extends between the -
upper part (82) and the lower.'.part (80) and which connects
them (80, 82) together. _

~ 18. Connector according . to. Claim 16 or 17,

characterized in that the connector body is made of two pieces

moulded independently and then joined together, the first
piece of which includes the lower part (80) and the second

.piece of which includes the up'per_part (82) .and the vertical

linking wall. _ . _

19. Connector according to any one of Claims 16 to 18,
characterized in that the electrical-contact elements
(144, 146, 146’) for connecting the contact pads (74) on the

- MMC upper card (56) are electrical-contact blades whose rear

free contact ends (146, 146’) project vertically downwards and
whose front free ends (148, 148’) for connection to the printed-
circuit board (P) which bears the connector body extend
approximately vertically in line with the front free ends (102)
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for connecting the electrical-contact blades (84) belonging to a
front series of blades for connection to the contact pads (74)
on the MICROSIM lower card (58).

20. Connector according to Claim 15, taken in
combination with either of Claims 10 and 11, characterized in
that the lower part (80) of the connector body includes a rear
part (80') and a front part (80") which are joined together, in
that the rear pért (80") bears the electrical-contact elements
(84, 100) for connection to the contact pads (74) on the lower
card (58) and in thét the front part (80") bears the electrical-
contact elements (144, 146, -1'_46', 148, 148%) for connecting
the connector to the contact pads (64) on the MMC upper card
(56) that is oriented vertically downwards.

21. Connector according to the preceding claim,
characterized in that the connection ends (148, 148’) of the
electrical-contact elements (146, 146') for connecting the
conducting pads (74) on the Upper card (568) are arranged
longitudihally towards the front. |

22. Connector accbrding to the preceding claim,
characterized in that the connection ends (148, 148’) of the
electrical-contact elements (146, 146’') for connecting the
conducting pads (74) on the upper card (58) are arranged
longitudinally towards the rear.

23. Connector according to any one of the preceding
claim, characterized in that the electrical-contact elements
(144, 146, 146’) for connect'ing the contact pads (74) on the
MMC upper card (56) include free contact ends (146, 146’), at
least one (146°) of which is longitudinally offset towards the
rear.



