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SECURITY DEVICE, INCLUDING A MEMORY AND/OR

MICRQCOMPUTER FOR DATA PR S; c

The invention relates to a security device for making
it possible to protect the data of one or more data
proceséing machines, of the type including at least one
memory &and/or microcomputer external to the processing
machine, so as to permit an exchange of data between the
procéssinq machine and the memory or microcomputer of the
security device,

The state of developmeﬁt of.perschAI or office
information pfocesSinq applications makes manifest an
increasingly.frequehﬁ need to manipulate data that must.in
some cases remain confidential. The data in such systems_
are generally stored on highly vulnerable media, such as
memories, diskettes, magnetic tape, or even hard disks.

To lend the data a certain confidentiality,
protecting them with the aid of passwords has alréady been
proposed. The principle of this is as follows: A user can
access an application involving particular data only by
using a password, that is, by introducing a succession of
alphabetical or numerical or alphanumeric termns with the aid
of a keyboard or any other suitable input means. Such a

method is not especially reliable, because methods for

~-making it possible for recovering the password, or even

circumventing it, exist which makes "pirating" of the

application relatively easy.
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Another method of protection consists in removing the
medium containing the dats physically at the end of each

applicatien in question. This assumes extreme rigor on the

.part of the user, and c¢an be considered only if the medium

containing ﬁhe data is removable ~ which a priori precludes
the case in which the data are on the hard disk - and if.the
mediun can be locked up in a secure'location after having
been removed. Additionally, this is not t:uly practical
unless furthermore, only a single user is ¢apable of
manipulating the data in question.

The problem of data protection is'accordingly
crucial, This is all the more true as lightweight portable
conputers, which can easily be trahsported to do work, in
particular while traveling, become increasingly more widely
used. It is in fact not & rare occurrence by now to see
persons using such a machine at the offices of a client, to
save time during a transaction or a negoﬁiation. In the
absence, however brief, of the user,'tﬁird parties can
p:ofit from the situation by attempting to piefce some of
the secrets of the machine, particularly the secrets of the
files incorporated‘in the machine. '

The disadvantages of earlier methods have bheen

overcome by proposing the use of memory and/or microcomputer

cards, also known as "smart cards", like those described. in

‘French Patents 2,401,459 and 2,337,381, corresponding to.

respective US Patents 4,211,919 and 4,222,516, in order to

provide extremely certain control of the rights of éhe.uéer
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or to protect the files. The card, or an equivalent
portable medium, contains an electronic memory, with secret
data, for instance, which are used in processes of
verification of the rights of the bearer, or again in
processes of memorizing or encoding/decoding of the data to
be preotected.

Verification or security methods that employ portable
articles, such as memory and/or microcomputer cards, are
numerous and are not the subject of the present invention.
Some control tﬁe rights ¢of the bearer by encoding the data
to be protected. Others prohibit starting an application

unless the.card has not been read and the data it includes

". have been combined with the data to be protected. This

latter method is the subject of French Patent 2,523,745,

corresponding to US Patent 4,683,553, and provides for

associating a memory and/or microcomputer card with

applications software. The card contains the information
necessary for starting the software and prior dialog between
the card and the processing apparatus is necessary. Without
it, the applications software cannot be employed.

It should be noted that depending on the degree of
security reqﬁired, a memory and/or microcomputer card or
equivalent article, because of its great flexibility of usé,
makes it possible to use one or another of the methods
ﬁentioned, or to combine all or some of these-methods.

Consequently, a memory and/or microcomputer card or
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any egquivalent medium makes highly secure information

_processing applications possible.

However, when one seeks to use a portable article in
connection with a computer, a specialized external reader,
connected by way of an available interface on the processing
machine, must be used. 1In certain gomputers, for example,
the spécialized reader is connected to the machine by a
standard V24 or RS232 interface. Aside from its cost and
its bulk, & reader of this kind accordingly occupies one
output of the machine, which then is unavailable for other

purposes. Hence connecting the reader can prevent

connecting some other useful resocurce or peripheral, such as

a printer, telephone line, or network.

To overcome these disadvantages, some manufacturers
have proposed incorporating the reader in the machine, so
that it does not occupy an output of the machine. However,
this provision can be considered only if it has been
provided for in the design of the machine, because physical
interfaces and the slot for the readexr must be provided. A
reader must accofdingly be.adapted.to & given type of
machine, which is not ideal, particularly if the machine is'
a sophisticated one, |

A solution consists in providing an additional output

for a reader of cards or equivalent portable articles.

“This, however, would alse require modification of the

physical interfaces, which is not cost effective, because

the security device is generally used only for a limited
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period at the time an application is started or finished.
Hence its time in use is extremely short compared with the
time the machine is used. Moreover, some users have no need
for such a device ang Qould not want to bear the additional
cost entalled in providing for the existence of this output.

“Accordingly, a first object of the invention is to
overcome all the disadvantages in térms of cennection or
location, while using a security device that employs at
least one memory and/or microcomputer, so as to preserve the
advantages and potentials of such a device.

Moreover, a second object of the invention is to
achieve a device capable of being éasily connected, at low
cost, to all types of mutually compatible machines, without
requiring modification of the existing physical interfaces.

A third object of the invention is to preserve the
portable aspect of the security device, so that, if a user
does not want to travel with his own computer, the user can
carry the security device with hinm, és he does a memory
and/or microcomputer card or equivalent medium, and yet
still preserves the security of the. applications he uses,
wherever he may be, by cennhecting the security device to the
machine he uses. ' .

A data processing machine, such as an office or
personal computer, includes a central processing unit and
associated peripherals. The central processihg unit
includes a processor and data iRAM) or program {ROM)

memories necessary for its function. The peripherals either
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make it poésible to keep a record of the processing done
(mass memories, hard disks, diskettes, tape), or enable
dialog between the user and the machine (keyboard, screen,
printer) or between the machiné and the external environment
(input/output connectors). Depending on the configuration,
some peripherals may be incorporated physically in the same’
block as the central processing unit. Hence a portable
computer, for instance, will have a Xeyboard, screen,
central procegsing unit, and optionally a hard disk or
diskette reader, and a modem in the same block. In other
configurations, in a manner known per se, the central
processing unit is physically separate from all or some of
the peripherals. 1In that.case, the c¢entral processing unit
then includes interface circuits connected to the specific
input/output connectors for each additional peripheral that
may be connected to the machine,

The objects of the invention are attained by using a
peripheral, as a basis for the security device, which is not
incorporated inside a processing machine but contrarily is
externally connected, and which is lightweight, small in
size, and consequently easily transportable, and for which
the connection is generally provided on any tfpe of machine.

According to the invention, a peripheral device for a
data processing machine, including means for causing a
memory and/or a microcomputer module external to the machine
Lo function is used to permit an exchange of data between

the machine and the module, while assuring the security of
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applications or data processed by the machine. The

invention is characterized in that it constitutes a

portable, user~controlled peinting peripheral, with means

for connecting it to the processing machine, and in that it
includes an electronic circuit with means for using shared
conductors between the processing machine and the peripheral
device; in order to receive the eleétrical signals from the
processing machine necessary for the peripheral device to
function as a pointing peripheral and those necessary for
the function or operation of the memory and/or microcomputer
module, and to furnish the electrical signals to the machine
originating from the peripheral device when it funﬁtions as
a pointing peripheral and from the function or operation of
the memory and/or microcomputer module.

A peinting peripheral is more particularly adapted
for achieving all the objects of the invention together. It
is in fact a peripheral device, the provision ¢f which is

practically always planned for in a prodessing machine,.

. regardless of its configuration, It is a device that among

other purposes enables a cursor to be shifted about on the
display screen associated with the machine, in order to
facilitate dialog between the user and the machine in
certain applications. The operating principle of a pointing
peripheral is known per se. It involves converting a
command, invoked by the user with tﬁe aid 6f the pointer

peripheral, by displacing the cursor on the screen. Other-
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uses are Known, such as zone validation on the screen or
sending certain commands.

A first type of known pointing peripheral is called a

- "mouse". This is a device that the user meves about on a

plane, and it includes at least one ball orlan optical
pickup,. The cursor displacement is'slaved to the
displaéement of the peripheral. When the cursor reaches
the desired position, the user validates the new position
using a button, provided on the housing of the mouse, or a
key of the machine keyboard.. Advanced mice include other
buttons making it possible to increase the number of
operations that can be performed with this device.

Another known device is a data entry ball (known as a
“trackball'). Its operating principle is similar to that of.
thg mouse, with one small difference. The user, instead of
displacing the device on a plane, manipulates the ball
directly to obtain the desired displacement of the cursor.
validation is obtained in the same manner as with a nouse,
using a button associated with the housing that encleses the
ball, or pressing on the bail itself, ox with the aid of the
machine keyboard. '

Accorxdingly, to Achieve the support of the memory
and/or microcomputer module, it is possible to use. either
the housing of a mouse, or an . equivalent device in the form
of & ball manipulated directly by the user.

In one embodirent,. the memory and/or microcomputer is

incorporated permanently in the pointing peripheral.
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In another embodiment, the memory and/or

microcomputer is incorporated in a removable medium, and the
mouse or equivalent device then includes means for xeceiving
the removable medium and permitting the electronic
connection of the module and the necessary connection to the
electronic circuit of the mouse or equivalent device.

‘Other characteristics and advantages of the invention
will be&ome apparent with the ensuing description, taken in
conjunction with the accompanying drawing fiqufes, in which!

Figs. 1 and 2, respectively, are a side and top view
of a first embodiment of the device gccording to the
invention;

Figs. 3, 4, 5 show three variants of the device
according to the invention: |

Figs. 6, 7, & illustrate three possible embodiments
of an electronic circuit that enables the operation of the
davice according to the invention; and

Fig. 9 ig a flowchart showing the possible operation
of the circuit of Fig. 8. - |

Figs. 1 and 2, respectively, show a side view and a
top view of a pointing peripheral constituted by a mouse
whose pickup uses a ball, the housing of which is adapted to
receive a portable article such as a'memary and/or
microcomputer card, enabling the use of a processing

machine, such as a portable, home or office computer, in a

gsecure fashion.
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The mouse is constituted first by a housing (1}, of

plastic material, for example, which has an ergonomic shape,

. to enable it to be held in the user's hand. Inside the

housing (1) is a receptacle (not shown) containing a ball
(2). The lower face (3) of the housing includes a circular
opening (4), through which part (5) of the ball (2)
projects, so tha£ when the mouse is'displaced on a
horizontal surface, the ball then rolls on this surface,
The ball is in contact with two cylindrical rollers (6, 7)
carried inside the body of the mouse in a manner well known

in the art. The rollers (6, 7) are driven in rotation.by the

~ ball when it is displaced. Each roller (6, 7) is connhected

to an associated encoding means (6a, 7a), such as a rotary
encoder, connected to an electronic device incorporated in
the body of the mouse, such that the movement of the ball is
converted inte an electrical signal representing the
displacement of the ball on the horizontai plane surface.

At least one button (8, 9) is accessible-on the top face of
the housing of the mouse, at one end thereof, and is
electrically connected to an electronic assembly (11)
incorporated inside the housing (1) of the mouse, to enable
dialog with the processing machine. The mouse described
above'to this point is known per se, having been described
in numerous patents or publications. A cord (10) which, for
ergononic reasons, is generally locatéd at the end of ﬁhe-

mouse nearest the buttons (8, 9), enables the connection of
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the mouse to the processing machine by way of an interface
link, such as a standard V24 or RS232 interface link.

The electronic circuit (11) incorporated inside the
body of the mouse accordingly enablés the usual pointing
functions, and, in accordance with the present invention, is
additionally arranged to enable the use of an electronic
medium; suc¢h as a memory and/or micfocomputer card (12).

The electronic assembly (11) incorporated inside the
body (1) includes, for example, a printed circuit (11A) and
electroniec ecircuits (11B, 11C}, making it possible to
assure both the control of the position of the pickup and
the exchange of information with the electronic medium (12).

A first basic diagram of an electronic clrcuit which
may be incorporated inside the body of a mouse is
illustrated in Fig. 6, and a second embodiment is
illustrated in Fig. 8. These will be described hereafter.

An electronic medium (12), such as a memory ang/or
nicrocomputer card, includes a plastic body of rectanguiar
shape, in Whicﬁ an electronic assembly (12A), currently
known as a contact assembly or flat package is incorporated.
The flat package includes the electronic circuits of the
portable article (12), that is, the memory and/or the
microcomputer, and contact zones enabling the electrical

connection of the electronic medium to the outside. The

-shape of the electronic medium may or may not be

standardized, and the electronic contact zones are disposed

accordingly.
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The body of the mouse is arranged sco that the
portable article (1l2) can be introduced intoe it, and so that
the memory (or memories) and/or the microcomputer of the
electronic medium can be put into electrical contact with
the electronic assembly (11} incorporated inside the mouse.
To this end, an opening (13) is included, preferably at the
end of the body of the mouse where the cord (10) exits,
that is, underneath the buttons (8, 9), for example. This
arrangement makes it possible for the user of the mouse
constructed in accordance with the present invention to have
the same ease of use and movements as with a conventional
mouse.

The opening (13) that receives the portable article
(12) is associated with guide means for the electronic
medium, such as lateral slide rails (14, 15), and stop means
(16} that makes it possible to stop the movement of the
nedium once it is in place. Making of the opening (13), the
guide means (14, 15) and the stop means (16) is within the
competence of one skilled in the art, so that it is
unnecessary to expand the description on this point.

The printed circuit (11A), carrying the electronic
circuits (1B, 11C) also has connection means (11D) enabling
the electrical contact between the electronic assembly (11)
and the contact zones of the flat package (12A). The
connection means (11D) for instance include contact blades,

two of which (11E, 11F) are visible in Fiq.'l.
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The arrangement shown in Figs. 1 and 2 thus makes it
posgible for a portable article (12), such as a memory
and/or microcomputer card, to be inserted by sliding it
inside the body of the mouse, and enables the electrical
connection to be already established once the portable
article (12) is in place.

‘Fig. 3, in a side view, shows a variant embodiment of
a security device for a data processing machine, made on the
basis of a mouse, but in this embodiment the electronic
medium containing the security circuit, that ié, at least
one memory and/or microcomputer, is not removable but rather
is incorporated inside the housing (1) of the mouse.
Otherwise, the device shown in Fig. 3 includes many
elements that are identical or similar to those of Figs. 1
and 2 and are, accordingly, described with like reference
characters.

In particular, the mouse includes a housing (1) in
which a ball (2) is in contact with interior rollers (6, 7).
the rotary motion of which is transformed into electrical
signals with the aid of potentiometers (6A, 7A). The ball
(2) communicates with the outside through an opening (1l)
made in the lower wall (3) of the hbusing. Moreover, at
least one control button (8, 9) is located on the upper face
of the housing of the mouse, preferably toward the vertical
wall where the connection cord (10)‘exits to the outside.

| An electronic assembly (17).constituted by a printed

circuit (17A) with electronic components (17B, 17¢, 17D) is
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incorporated inside the housing. The role of the circuits
(178, 17¢) is to assure dialog both between the mouse and
the processing machine when they are connected to one
another and between the security circuits and the processing
machine. The security circuits, constituted by at least one
memory and/or one microcomputer, are the circuits identified
by reference numeral (17D), in the variant embodiment of
Fig. 3.

It is understood that the memory and/or the
microcomputer incorporated in the circuit (L7D) may have a
structure similar or identical to that encountered ip
microcircuit or smart cards, for example in those described
in the aforementioned patents, and hence similar to that of
the card in Figs. 1 and 2. As with the variant embodiment
of Figs. 1 and 2, the complete electronic structure of
electronic assembly (17) will be described hereinafter in
conjunction with Figs. 6 and 7.

Fig. 4, in a perspective view, shows a security
device according to the ihvention, incorporated in a data
entry ball, or trackball. The security device is
constituted by a housing (18), whose upper face (19) is
plerced by an opening (20) from which a ball (21) protrudes.
As in the case of a mouse, the rotational motion of the ball
(21) is transmitted to electrical pickups such as rotary
encoders, which are connected to an electronic circuit (not
shown in the drawing) and incorporated inside the housing

(18).
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Two control buttons (22, 23) have been shown on the
upper face (19) of the housing. These control buttons (22,
23) have the sane functiohs as the buttons (8, 9) of the
mouse shown in Figs. 1, 2 and 3. These buttons are not,
however, absolutely necessary, and the displacement of a
cursor may be validated by way of a key on the keyboard
with which all processing machines are equipped, or by
touching a touch screen, when the machine is so equipped, or
by pressing on the ball itself,

An opening (24) is made in one of the vertical walls
of the housing to enable electrically connecting the
electronic circuits of a portable article (25), such as a
merory and/or microcomputer card, to the electronic circuits
incorporated inside the housing. The electroniec circuit
incorporated inside the housing may be identical or similar
to that (11) incorporated inside the body (1) of the mouse
of Figs. 1 and 2. Furthermore, if the portable article
takes the form of a rectangular card, then the sglot (24) is
extended by means that enable the card to be inserted, for
example by translation, inside the box. These means are for
example constituted by slide rails (26, 27} and stop devices
(28), as schematically shown in dashed lines in Fig. 3.

When the portable article (25) is & card having the
size and shape of a credit card, the portable article (25)
may have the structure described in conjunction with Figs. I
gand 2 and in the aforementioned patents. Thus it would

include a body (29), in which a flat package (30} is
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incorporated constituted by the electronic circuit (memory
and/or microcomputer) and by the external contact zones that
appear on one of the faces of the body (29) and enable its
contact with a connector, such as a connector with blades
incorporated inside the housing.

Finally, the connection between the housing (18) and
the processing machine is made by way of a cord (31) having
a plurality of conducters, the detailed description of which
will be given hereinafter.

In Fig. 5, a further variant embodiment of a security
device based on a data entry ball has beenh shown
schematically. The device inc¢ludes a housing (32) that can
be connected to the processing machine by way of a
connection cord (33). A data entry ball (34) is accessible
to a user's fingers or hand via an opening (35) made in the
upper face (36) of the housing. The ball ie in contact with
two rollers (37, 38), which enable converting the
displacement into an electrical magnitude. Teo this end, the
rollers (37, 38) are for example connected to encoders (39,
40), respectively. At least cone data entry button (41},
accessible via the upper face (36) of the housing, may be
present.

An electronic assembly (42) is incorporated inside

the housing. Conductors (43) originating in the linking

~cable (33), and encoders (39, 40}, or more generally the

electrical means enabling conversion of the movement of the

ball into electrical signals are connected to the assembly
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(42). The control buttons (41), when present, are also
connected to the electronic circuit (42).

The operative connection of the various elements
that have been described above to the electronic ¢ircuit
(42) is done by means of a printed circuit (42A), for
example, which is part of the electronic circuit (42), and
which moreover carries active electronic elements (428, 42C,
42D). The elements (42B, 42B, 42D) in fact embody the
active parts of the electronic circuit (42).

A firat part (42B) enables assuring the management or
processing of the motions of the ball. A second part (42C)
includes the memory and/er the microcomputer assuring the
security, along with the accompanying electronic circuits
necessary for its operation. The third part (42D) assures
the -interface between the first two parts.

Naturally, one could imagine that all the parts (428,
42C, 42D) are embodied in a monolithic integrated circuit or
in any other way. The only condition is that the electronic
cirenit (42) be capable of assuring the management of the
motions of the ball and the management of the security
menory and/or mjcrocomputer.

Fig. 6 shows an embodiment of an electronic ¢circuit
that can be used in the devices described in conjunction
with Figs. 1, 2 and 4.

Fig. 7 illustrates a possible embodiment of an
electronic circuit that can be used in the devices of Figs.

3 and 5,
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The difference between Figs. 6 and 7 resides simply
in the fact that in the case of Fig. 6, the memory and/or
microcomputer module (44) is removable, and consequently the
electronic circuit includes a connector (45) enabling the
contact zones of the memory and/or microcomputer module (44}
to be connected tc the corresponding conductors of the
electronic circuit, while in the case of Fig. 7, the module
(46) is part of the electronic circuit, and its contact
terminals are connected directly, for example by welding or
soldering, to the corresponding conductors of the electronic
circuit. Other than this, the electronic circuits of Figs. 6
and 7 are identical, and consequently like elements are
identified with like reference numerals.

The electronic structure and the operation of a
module, such as an electronic memory and/or microcomputer
device, are not the subject of the present invention. For
this purpose, reference may be made to U.S. Patents
4,211,919 and 4,222,516. Nevertheless, for ite operation,
such a device requires an external supply voltage Voo, a
¢lock signal CLK, and a reinitialization signal RAZ for the
circuits it incorporates, and it Ffurthermore has at least
one data input/output terminal I/0, as well as a terminal
for ground connection.

Consequently, the electronic circuits of Figs. 6 and

-7 include subassemblies of circuits that enable furnishing

the various signals that have just been mentiocned to the

modules (44, 46). 1In the case of Fig. 6, the connection
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betwegn the main circuit and the module is done by way of
the connector (45), which then includes appropriate contact
zones, which establish proper connection with the contact
zone of the memory and/or microcomputer card. In the case
of Fig. 7, the terminals of the module are connected
directly to the corresponding conductors of the circuit.

‘A manual portable data entry pickup, such as a mouse
or a trackball, is connected to the processing machine by
way of a cord (10, 3%, 33) (FPigs. 1, 2, 3, 4, B) and uses
five conductors, named RTS, RXD, DTR, TXD, GND,
raspectively. The invention uses these five conductors
exclusively in a manner adapted to the operation of the
device. In examples shown in Figs. 6 and 7, the conductor
RTS serves to produce the positive supply voltages for the
various components of the circuit. The conductor RXD is
used for the output of the signals originating from the
position pickup, constituted by the ball (or the equivalent
optical device), and for the output of the signals of the
module (44, 46). The conductor DTR normally serves to
supply negative voltage to the components that require it,
and in the context of the present inventjion it is used in a
particularxly judicious manner to control the mode of
operation of the gntire device, that is, to put the device
into either the entry position or the module position, or in
a pickup position enmabling the module to operate. The
conductor TXD is used to send messages in the direction of

the module, when the module is in operation, and f£inally the
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conductor GND is the ground conductor, serving to connect
the ground of the device to that of the processing machine
to which it is connected.

In a manner known per se, the electronic circuit
includes a pickup controller (47), which at some of its
inputs receives the electrical signals for the position of
the ball that are output by the pickups (48, 49), which for
example are the rotary encoders (6a, 7a) of Figs. 1, 2, 3 or
(39, 40) of Fig. 5, as has already been explained above. By
the signals that it outputs, the pickup controller, in a
manner kKnown per se, enables the processing machine to
determine the new position of the manual pickup following
any displacement of it. One of the decoders (48) makes it
possible to determine the displacements along an axis X,
corresponding for example to the horizontal axis of the
screen, while the second enceder (49) makes it possible to
determine the displacements along a second axis
perpendicular to the first, for example the vertical axis of
the screen.

The pickup controller (47) has also been shown
connected to two buttons (INT1, INT2), corresponding to the
buttons (8, 9) of Figs. 1, 2, 3, (22, 23) of Fig. 4, or (41)
of Fig. 5. Thus as already explained, these buttons are not
necessarily present, because validation of the pickup
position, or dialog, can be done with the zid of appropriate
keys of the keyboard with which a processing machine is

provided. Finally, the pickup controller (47) receives a
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supply voltage Vecc by way of the conductor RTS and from an
appropriate electrical cirecuit that will be described in
further detail hereinafter. The output of the pickup
controller (47) is connected to a first input of a
multiplexer (50), whose other input receives the signals
output by the input/output terminal I/O of the module (44 or
46) . The output of the multipleger (50) is connected to one
input of an operational amplifier (51), whose positive
supply voltage (normally +12 V) is furnished via the
conductor (RTS), and whose negative voltage is furnished via
the conductor DTR. The outyut of the operational amplifier
is connected to the conductor RXD. The control input of the
nultiplexer (50) is connected to the output of a logic
circuit (52), the.output state of which enables the
conductor (RXD) to receive either the signals originating in
the pickup controller (47) or the signals originating in the
module (44, 46). When the module is in operation, the logic
circuit (52) also makes it possible for the supply voltage
Vee, the reinitialization signal RAZ, and the c¢clock signal
CILK to be applied to their corresponding terminals. The
electronic circuit (52) includes a wraparound shift register
(53), with three outputs 81, §2, 83 and two logic gates (54,
§5). In the example shown, the logic gates (54, 55) are
NAND gates with two inputs each. The first input of the
first gate (54) is connected to the first output S1 of the
register (53), and the second input of this first gate is

connected to the third output S3 of the register. The
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output of this first gate is connected to the centrol input
of the multiplexer (50). The first input of the second gate
(55) is connected to the second output (82) of the shift
register, and the second input of this seqcnd gate (55) is
connected to the third cutput $3 of the register. It is the
output of this second gate (55) that makes it possible for
the pilot control to put the module into service, as will be
explained hereinafter. The input of the shift register (53)
is connected te the common point between a first terminal of
a resistor R1 and the cathode of a Zener diode Z1, whose
anode is connected to ground. The second terminal of the
resistor Rl is connected to the conductor DTR, in such a way
that the input voltage of the register is regulated and set
to & level that is adapted by means of the Zener diode, Z1L.
The output of the second gate (55) of the circuit
(52) is connected to the base of a transistor T1, on the one
hand, and to the cathode of a second Zener dicde Z2 on the
other, the anode of that diode being connécted to ground.
The c¢ollector of this transistor Tl is connected to the
positive pole of a battery (53). The emitter of the
transistor Tl is connected on the one hand to the conductor
that furnishes the supply voltage Vcc to the module, and on
the other to the excitation input of a ¢lock circuit (57)
designated by the letter "H". that makes it possible to
furnish the c¢lock signal CLX to the module. The clock
cireuit (57) is a quartz circuit, for example, in a manner

known per se. Finally, the emitter of the transistor Tl is
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connected to the input of a monostable multivibrator (58),
whose output is connected to'either the reinitializatioh
terminal RAZ of the connector (45) (Fig. 6), or directly to
the reinitialization terminal RAZ of the module (46) (Fig.
7).

In operation, the transisto; Tl becomes conducting
when a'positiVe voltage is applied to its base, hence when a
positive signal is present at the output of the NAND gate
(55). 1In that case, by way of the transistor T1, the
battery (56) feeds a supply voltage Vecc to the module, whose
correct level is adjusted because of the presence of the
Zener diode Z2. Simultaneously, the clock generator (57)
begins to operate because its control input is excited, and
the monostable multivibrator circuit (58) furnishes a
reinitialization control pulse for the module circuits.

The voltage required for power supply to the module
is 5 V. 1In the case where the battery (56) is for instance
& 9-volt battery, Zener diode 22 is selected appropriately
so that the voltage that appears between the emitter of the
transistor T) and ground will be 5 V. As has been
explained, the input/output terminal of the connector (45)
(Fig. 6) or the input/output terminal of the module (Fig. 7)
is connected to the second input of the multiplexer (50).

It is also connected to a first terminal of a resistor R2,
whose second terminal is connected to the conductor TXD. A
Zener diode Z3 is also connected between the first terminal

of the resistor R2 and ground, and its function is to make
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the levels of the voltages of the signals coming from TXD
compatible with the voltage levels necessary for the module.
In fact, in practice, the signal TXD is sent between 0 and
12 V, and the Zener diode 23 makes it possible to stabilize
the deviation of this signal TXD between ¢ and 5 V.

Thus when the signals are sent over the conductor
TXD, tﬁey are transmitted at a level appropriate for the
input/output terminal I/0 of the module (44) or (45), and
when the module sends signals in turn, they are alse
available at the second input of the multiplexer. Depending
on the state of the signal appearing at the control input of
the multiplexer, the signals appearing at a second input of
the multiplexer are or are not available at the output of
the multiplexer. The control of the multiplexer will be
studied in greater detail hereinafter.

The positive pole of the battery (56) is connected to
the conductor RTS by way of a charging circuit, constituted
by a series-connected resistor R3‘and diode D1. Because of
the presence of the battery ($6), the power furnished by way
of the transistor Tl to the electronic circuits of the
module (41) is sufficient.

Moreover, the positive pole of the battery (56) is
connected to the collector of the second transistor (T2), of
the npn type, whose emitter furnishes the supply voltage of
the pickup controller (47). The base of the second
transistor T2 is connected on the cne hand to the circuit

ground by way of a Zener diode Z4, and on the other to a
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conductor RTS by way of a resistor R4. The Zener diode 24
makes it possible to requlate the supply voltage furnished
to the pickup controller (47). When there is no voltage
present at the level of the conductor RTS, then the
transistors Tl and T2 are blocked, which economizes on the
energy of the battery (56).

Although this has not been éhown, in order not to
overburden the drawing figures, the signal originating in
the emitter of the transistor T2 can be used, if necessary,
to furnish the supply voltage of the multiplexer (50), the
wraparound shift register (53), and the logic gates (54,
55).

Accordingly, the electronic circuit of Figs. 6 or 7
makes it possible to connect the device to a standard
interface, such as a V24 or RS232 interface, by way of a
single electric cord. It requires no other connection
whatever for supplying power to the device and to its
communication channel.

Aside from the problems of power supply, a second
problem is solved, since generally the conventional pickups
use a 1200 baud transmission speed, while the memory and/or
microprocessor devices require a data transmission speed of
at least 9600 baud. The circuit allows these transmission

epeeds to be obtained without disadvantage. Finally, it

allows the signals of the pickup and those of the module to

be switched over the same channel (RXD) based on signals

generated by the standard interface.
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In the proposed embodiment, the assembly constituted
by the pickup or the module dialogs with the processing unit
by way of the signals TXD, DTR, RXD and RTS, the voltage
levels of which are typically between -12 V and + 12 V. The
deviation of the signal TXD is stabilized at 0 to 5 V, to
make it compatible with the voltage levels of the module, by
way of.the zener diode 23, in such & way that the conductor
TXD can be used to send messages in the direction of the
module, which in the case of Fig. 6 is constituted by a
removable medium (44) and in the case of Fig. 7 by a
nonremovable medium (46).

At the time the device is connected, the voltage
levels intended for the conductors RTS, RXD, DTR, TXD are at
-12 V. In that case, the state of the outputs 51, S2, 53 of
the wraparound register (53) does not matter.

When the device is initialized, DTR is kept at -12 V,
and RTS changes to +12 V, so that the device and in
particular the amplifier (51) and the register (53} are
supplied with power.

At the same moment, the register (53) is initialized,
such that its first cutput (81) changes to a-logic level 0
(low state)}, for instance, while the other two outputs (52,
83) change to a logic level (1) (high state). &As a result,

the output S54 of the first logic gate (54) changes to the

 high state, while the output 855 of the second logic gate

changes to the low state. As a consequence, the first

transistor Tl remains blocked, with the effect that the
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module does not operate. The high state of the output 554
of the first multivibrator positions the multiplexer in &
configuration such that it is the signals originéting in the
pickup controller (47) that are available at the output of
the multiplexer (50) (first operating state).

After the output of the pickup controller (47) has
been pﬁt into communication with the input of the amplifier
(51), by way of the multiplexer (50}, the pickup controller
sends its typical initial recognition sequence, for example
constituted by a train of four eight-bit bytes.

In the state that has just been described, the device
functions entirely like a conventional pointing peripheral.
As a result, when one or the other of the means incorporated
in the housing for converting its motion into electrical
signals is prompted, the pickup controller (47) sends three
eight~bit control bytes at the rate of 1200 baud in the
conventional manner. The bytes are sent after a
calculation performed by the pickup controller, and are a
function of the direction and value of displacement of each
of the means (48, 49) that convert the wotion into
electrical signals:

~ a first byte, for example, gives the direction of

displacement;

~ a second byte gives the value of displacement of

.one of the means;

- a third byte gives the value of displacement of the

second means, for example.
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When the processing unit of the machine seeks to
establish dialog with the module (44) or (46), it sends a
positive pulse of +12 V over the conductor DTR for a
relatively long perioed, for example on the order of 10 ms.
The register is then shifted by one multivibrator, such that
its second output 52 changes to the logic level 0 (low
state); with its first output S1 thén changing to the logic
state 1 (high level), énd its third output 83 remains in its
previous state, in other words at the high logic level. In
that case, the output S54 of the first NAND gate (54) flips
to the low state, and simultaneously the output 8§55 of the
second NAND gate (55) flips to the high state. As a result,
the first transistor Tl becomes conducting, which brinhgs
about the following events:

~ a supply voltage Vec is applied to the module by
way of the corresponding terminal of the connector (45), in
the case where the module is removable, or directly to the
proper terminal of the module (46), when the module is
integrated;

- a clock signal CLK is generated by the generator
(57) and is applied to the corresponding input of the
module;

- the monostable circuit (58) outputs a pulse RAZ for
reinjtializing the module;

| - now that the control signal of the multiplexer (50)
has been modified, it is the signals that appear at its

second input that are transmitted at the output in the
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uirecLion ©f Tthe amplifier (51), in other words the signals
that appear at the input/output terminal I/0 of the module
(second operating state).

In this state, the device enables a dialog to be
established between the processing machine (or the computer)
and the module in both directions, at any arbitrary speed,
by way‘of the links TXD and RXD. In particular, the
computer can receive the response of the module to the
reinitialization signal RAZ and can then dialog at a
transmission speed of 9600 baud, for example., The computer
is then capable, in this configuration, of sending orders by
way of the conductor TXD, so that the module will perfoxrm
processing and will output a response, for example the
result of its calculation, by way of its input/output
terminal I/0: this response is then transmitted to the
computer over the conductor RXD,

It should be noted, however, that in this state no
displacement of the pickup can be taken into account, since
the output of the pickup controller (47) is not in
communication with the processing unit. Righly
advantageously, the electronic circuit of Fig. 6 or Fig. 7
enables the module to execute calculations or functions
while the displacement pickup is in use. As a result it is
not always necessary for the results of calculations by the
module to be retransmitted to the computer; the module can

'simply perform the calculations, put the results in a queue,
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and retransmits the results as soon as the output is in
communication with the conductor RXD.

The third operating state is consecutive to a new
positive pulse of +12 V over the line DTR. In that case,
the shift register shifts again by one multivibrator, such
that its third output S3 changes to the logic state 0 (low
state); its second output 52 then again changes to the logic
state 1 (high state), and its first output S1 remains at the
high state where it was beforehand. 1In this configuration,
the output 8§54 of the first NAND gate (54) is then in the
high state, putting the multiplexer (50) into a
configuration such that it is the signals appearing at the
output of the pickup controller (47) that are retransmitted
toward the amplifier (51), and hence over the conductor RXD,
but simultaneocusly the output 855 of the second gate (55) is
also in the high state, thereby bringing about the
operation of the module,

However, in that state, ﬁo result of any calculation
or of any function executed by the module can be transmitted
to the computer, since the signals that are output are those
originating in the pickup controller.

It is possible, however, to change from this state,
in which the pickup and the module are simultaneousgly
active, to the state in which only the pickup is in
operation and the results can be transmitted to the
computer, without the module cirecuits being reinitialized,

in order to avoid losing the results of calculation.
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As has been explained, the shift register is a
wraparound register, of the kind where the change from one
state to the other is done by a well-defined chronology, and
changing from the third state to the second state requires a
trip through the first state,

The following table shows the variocus states that the
outputs S1, 82, 83 of the register (53) can assume, and the
corresponding state of the outputs S54 and 855 of the first

and second logic gates (54 and 55) connected to the ocutputs

of the register.

connection to power | x | x | x | x | x |
state 1 o f 2t v 1 121 o
state 2 [ 2} o } + | o } 1 [
state 3 b r 2 | o} 2 1 1

Upon connection to power, the state of the various
outputs of the register and gates does not matter. This has
been symbolically represented with an x in the table, State
1 is the one that Immediately follows the reinitialization
of the circuits of the device, putting only the pointing
functions into service. State 2 is the one that follows
state 1 an& puts the module gstate into operation and takes
only the state of the module into account. State 3 is the
one that allows the module to operate while the

displacements of the pickup are taken into account.
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It will be recalled that the change from state 1 to
state 2, or from state 2 to state 3, or from state 3 to
state 1 is done by applying a positive pulse of +12 V for a

relatively long period of time, approximately 10 ms, at the

level of the conductor DTR. The problem that arises in a

change from state 3 to state 2 is that it is necessary first
to return to state 1, but it is also a requirement that the
circuits of the module not be reinitialized, lest the
results calculated when the module is in state 3 be at risk
of being lost or altered.

Now as has been explained, the change to state 1
makes the transistor Tl nonconducting. However, since there
are always filtering capacitors or parasitic capacitances
inside electronic circuits, the application of two extremely
brief and extremely close pulses makes it possible to change
from state 3 to state 2 without blocking by this transistor
71 and accordingly without deactivating the clock circuit
(51) and without applying a reinitialization pulse RAZ via
the monostable circuit (68).

In a particular embodiment, relatively brief pulses
are applied, for example on the order of approximately 2 ms.
The power supply to the module is accordingly not
interrupted, which makes it possible for the medium to

continue in normal operation during the phase of switching

“from state 3 to state 2 via state 1.

-It is understood that the embodiments that have been

described are in no way limiting. In particular, using
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gates (54, 55) of the NAND type at the output of the
wraparound shift register (53) has been described. This
type of gate is acceptable only if after reinitjalization
the first output Si1 of the register (53) is in the low state
while the other two outputs 82, 53 are in the high state
(first operating state), and if following a first pulse at
the input of a register the second gate changes to the low
state, with the first then being in the high state, and the
third remaining in the high state, and so forth.
Contrarily, if after the reinitialization of the register
(53), its first output S1 were in the high state while the
other two were in the low state, and so forth, then the
gates would negessarily no longer be NANﬁ gates but rather
EXCLUSIVE OR gates.

Other variants are conceivable, in which state 1 is
that in which not the pickup controller (47) but rather the
module (44, 46) is taken into account, It is possible to
imagine ancther seguence of states, by using an appropriate
electronic logic circuit (52). The conversions that would
be necessary are within the competence of one skilled in the
art and need@ not he described further in the present
application.

The circuits of Figs. 6 or Fig. 7 may easily be made

on the basis of a conventional circuit contained in a

-pointing peripheral such as a mouse. In fact, among other

feaﬁures, it makes use of the already-existing pickup

controller and of the conventional links encountered in this
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type of pickup. Adaptations have been made, that is, the
addition of the battery (56), the multiplexer (50), the
_logic circuit (52), and the various voltage adapter or
driver devices. Nevertheless, this circuit is not
completely satisfactory, because it does not enable the
change directly from one state to an arbitrary other one.
For exﬁmple, it does not allow changing from state 1 to
state 3, directly, or even from state 2 to state 1, or state
3 to state 2. Hence the computer must output signals of
different durations, depending on the type of dialog it
seeks to establish.

The circuit of Fig. & shows an embodiment with which
the number of components can be reduced and a desired
transmission speed obtained, using a shared protocel for the
pickup in the reader, and which enables changing directly
from one state to the other without going through an
intermediate state as in the preceding case.

In Fig. 8, the case has been shown where the module
iz removable and as a consequence the electronic circuits of
the module are put into communication with the electronic
circuits of the device by way of a connector (45)
incorporated into the device.

Naturally, in the event the module were not
removable, the layout would be identical, except for the
connector.

The principle employed in this electronic circuit

consists in using a microcontroller (59) to assure the
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management as a pointing peripheral and the management of
the module,

In fact, the microcontroller (5%) replaces the logic
¢ircuit (52), the multiplexer (50), and the pickup
controller (47).

In the embodiment of Fig. 8, the microcontroller (59)
of the pickup/reader and the mcdule'(SO) receive their
supply voltage Vec with the ald of an electrical ¢ircuit
similar to that of Figs. 6 and 7.

The power supply Vcc of the microcontreller (59) and
that of the medule (60) are obtained from the positive
voltage furnished at the level of the conductor RTS.

More precisely, the terminal for the supply voltage
Vee of the microcontroller (59) is connected to the emitter
of a first npn transistor T3, whose base is connected to
ground by way of a first Zener diode I5, in order to
regulate the voltage Vee furnished to the applicable input
terminal of the microcontroller.

On the other hand, the conductor RTS is connected to
a first terminal of a firstl resistor R5, whose second
terminal is connected to the anode of a diode D2, whose
cathode is in turn connected to the connector of the first
transistor T3.

A first terminal of a second resistor R6 is
connected to the common point of the conductor RTS and the

first terminal of the first resistor RS. The second
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terminal of the second resistor R6 is connected to the base
of the first transistor T3.

The positive pole of a battery (61) is connected to
the connector of the first transistor T3, and the negative
pole of the battery is connected to ground. Thus the
battery (61) can be charged by way of the first resistor R5
and the diode D2 when a voltage is ﬁresent en the conductor
RTS. Moreover, the positive pole of the battery (61) is
also connected to the connector of a second transistor T4,
whose base is connected to ground by way of a second Zener
diode 26. The emitter of this second transistor T4 is
connected to the terminal for suppiying the voltage Vec of
the module (60), optionally by way of a connector (66), when
the module is removable. The base of the second transistor
T4 is also connected to one output of the microcontrollexr by
way of a third resistor R7. 'This output of the
nicrocontroller furnishes a positive.signal when it is
necessary for the module (60) to be suppllied, as will be
explained hereinafter.

However, considering the circuits and their
descriﬁtion above, it will be readily understood that the
first transistor T3 on the one hand does not conduct except
when a voltage is present at the level of the conductoxr RTS.

The microcontroller (59) is supplied only when a voltage is

"present on the conductor RTS, and the second transistor T4

can therefore not conduct unless a voltage is furnished to
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the microcontroller (59), thus economizing on the energy of
the battery when the device is not being supplied.

Besides its input for supply of voltage Vcc and its
output connected to the base of the second transistor T4 by
way of the third resistor R7, the microcontroller (59)
includes & certain number of other input and/or output
terminﬁls. It includes two inputs that receive the signals
originating from the means (62, 63) enabling conversion of
the motion of the pickup into electrical signals, enabling
the microcontroller to determine the direction and value of
the displacement. It also includes an interrupt input INT
connected on the one hand to a first terminal of a resistor
R8, whose second terminal is connected to the conductor DTR,
and on the other hand to a Zener diode 27 which in turn is
connected to ground. The role of this interrupt input is to
receive pulses coming from the conductor DTR, in order to
program switch the micrecontroller to the module and/or to
the means (62, 63) for pointing control.

The roles of the resistor R8 and the Zener diode Z7
are to make the voltage levels of the signals output at the
level of the conductor DTR compatible with the voltage
levels required at the input to the microcontroller (59).
It will be recalled that the signals sent over DTR are

generally between -12 V and +12 V, while the microcontroller

. regquires signals on the order of 5 V.

The microcontroller includes cne other input

connected to the conductor TXD by way of a bridge
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constituted by a resistor R$ and a Zener diode Z&. The
resistor R9 is intercalated in series between the conductor
TXD and the aforementioned input terminal to the
microcontroller, and the Zener diode is intercalated between
the input terminal and ground. This ipput receives the
signals that have to be retransmitted afterward to the
module (60), when a dialog is to be established between the
module and the processing unit.

The microcontroller (59) also includes an
input/output terminal which allows transmission of the
signals coming from the conductor TXD toward the
input/output terminal I/0 of the module, and reception of
the signals from the latter that are to be retransmitted to
the processing unit by way of the conductor RXD. To this
end, one output of the microcontroller (59) is connected to
the conductor RXD by way of an operational anplifier (64),
whose role is to return the level of the signals leaving the
microcontroller te one that is compatible with the signals
to be carried over the conductoer RXD. The dperational
amplifier is supplied with positive voltage by the conductor
RTS, to which it is connected directly, and is supplied with
negative voltage by the conductor DTR, to which it is also

connected.

The microcontroller (59) includes an output for

~gontrolling a clock generator circuit (65), whose output is

connected to the clock input CLK of the module. When a

signal is present at the output in question of the
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microcontroller (59), the clock generator (65) furnishes an
appropriate ¢lock signal. Finally, the microcontroller (59)
includes one output connected directly to the
reinitialization input RAZ of the module, which applies a
reinitialization pulse RAZ to the module when necessary.

This arrangement makes it possible for interrupt
pulses'to be sent, by way of the conductor DTR, to the
associated input of the microcontroller, through the voltage
adaptor circuit constituted by the resistor R& and the Zenex
dicde 27.

The operation of the device wmay be similar to that
described in conjunction with Figs. 6 and 7, as long as the
program switching or signal routing functions are assured by
a program that is located within the memory of the
nicrocontroller. This program tests the signals sent on the
conductor DTR and assures the change among the various
states described in c¢onjunction with Figs., 6 and 7.

For example, positive pulses may be sent on the
conductor DTR by the processing unit to which the device is
connected, whenever a change of state is necessary.

In a variant not shown, the conductor DTR is not
connected to any input of the microcontrollér (59), but
serves solely to supply negative voltage to the ampliéier
(64). In that case, the instructions for program switching
¢ould be sent in encoded form on the conductor TXD, and the
microcontroller would then interpret the signals coming (rom

TXD to position its outputs in a configuration corresponding
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to one of the three states described above. This variant
would have the advantage of freeing the line DTR to assure
solely the supply of -12 V to the operational amplifier
(64). |

The importance of the assembly of Fig. 8 or of its
variant (not shown) in which encoded signals would be sent
on the-conductor TXD to drive the ﬁicrocontroller is that it
makes it possible for only the appropriate outputs of the
microcontroller to send the necessary sighals, as a function
of the state desired. By way of example, when the device is
in a first state, it is the signals output by the position
pickups that are taken into account} go that signals that
are a function of the pickup displacement or position are
sent on the conductor RXD. _

At the time of the change from tHe first state to the
sacond state, the clock signal generator (65) is activated
via the corresponding output of the microcontroller; its
output that is connected to the base of the transistor T4 by
way of the resistor R7 outputs a positive signal to make
this transistor conducting, and a reinitialization pulee is
output to the reinitialization input RAZ of the module (60).
Simultaneously, the input/output line I/0 of the module is
put into communication with the conductor RXD by way of the

internal circuits of the microcontrgller and of the

operational amplifier (64).

Upon the change from the second state to the third

state, the signal controlling the clock circuit (65) is
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maintained; the signal making the transistor T4 conducting
is also maintained, but no reinitialization signal whatever
is output. The sane is true when the device is to return
from state 3 to state 2.

By way of example, the device described in
conjunction with Fig., 8, or its variant in which the link
TXD serves to send encoded signals whenever a change-of
state is necessary, may function in accordance with the flow
chart of Fig. 9.

Upon initialization, the pickup/reader
microcontroller (59) is in the pickup mode, in other words
in a state corresponding to state 1 of Figs. 6 and 7, and it
outputs the corresponding recognition sequence.

The scanning program for the displacement of the
device then becomes active and outputs the necessary signals
for detection of motion, when prompted by the device.

If a pulse is sent on DTR, oxr if the microcontroller
receives an appropriate instruction on TXD, the program of
the pickup is then interrupted; this action is embodied
physically by the appearance of a CMD interrupt. At that
point, a test is made to determine which type of
interruption is involved. In other words to determine
whether the subject of the request is the change to the

preceding state (CMDR interrupt) or the change to the

_following state (CMDA interrupt).

Moreover, for greater security in processing requests

for interruption, when the device is in either state 1 or
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state 3, in which the signals of the position pickup are
transmitted on the conductor DTR, a complementary test is
done to verify-in fact which state, of these two states, the
device is in,

If the device is in state 1, a CMDA interrupt would
have the effect of causing the change to state 2, in other
words fhe power supply Vcc of the module (60) would be
established, and the sequence of clock signals and resetting
of the module to zero would be tripped. Contrarily, if the
device is in state 1 and a CMDR interrupt appears, the
device would then be put in state 3, that is, the supply
voltage would be furnished to the module, and the clock
signal and the reset to zero of the module would be
established, such that the module (60} would operate, and
the signals originating from the position pickup would be
transmitted over the link DTR.

If the CMDR interrupt,'whose purpose is to change the
device to state 2, appears while the device is in state 3,
then the supply voltage Vec of the module (60) is
maintained, as is the clock voltage, but no signal for
reinitializing the module is output. The output RXD of the
device receives the signals originating in the input/output
terninal I/0 of the module.

In the event that the interrupt signals are generated
on the conductor DTR, a CMDA interrupt can correspond to the
detection of a single pulse on this conductor within a given

period of time, for example of less than 10 ms. A CMDR
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interrupt can itself correspond to the detection of two
pulses in the same period of time. This is merely an
illustrative example, and any equivalent provision is within
the competence of one skilled in the art.

When the link TXD is used to receive the interrupt
signals, a CMDA interrupt can correspond to a first encoded
signal, while a CMDR interrupt corresponds to a second
enceded signal. The sole condition in this case is that
these enceoded signals be differentiated from those that may
be taken into account by the module (60). For example, they
must not correspond to a command ¢ode of the module.

It is understood that for maximum security to be
assured with the aid of a device according to the invention,
it is desirable for the module to be personalized, whether
it is removable or incorporated definitively inside the
housing. Thus each module may be differentiated by a
different secret password, or by any other method in the

prior art applicable to microcomputer and/or memory cards.
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CLAIMS:

1. A peripheral device for a data processing
machine, including means for causing a memory and/or a
microcomputer module (12, 17D, 25, 42D, 44, 46) external to
the maénine to function, and to permit an exchange of data
between the machine and the module, in particular to assure
the security of applications or data processed by the
machine, characterized in that it additionally constitutes a
portable, user-~controlled pointing peripheral (2, &, 92, 21,
22, 23, 34, 41), with means‘(10, 31, 33) for connecting it
to the processing machine, and that it includes an
electronic circuit (11, 17, 42) with means for using shared
conductors (RTS, DTR, RXD, TXD) between the machine and the
device, in order to receive the electrical signals necessary
for functioning as a pointing peripheral and those necessary
for the function of the module from the machine, and to
furnish the electrical signals originating from the
function as a pointing peripheral and from the function of

the module to the machine.

2. The device of claim 1, characterized in that the

pointing peripheral is a mouse, with a mechanical input

device such as a ball (2), or an optical pickup device or a

trackball (21), and that the shared conductors used between
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the machine and the gevice are the conductors (RTS, DTR,

RXD, TXD)} conventionally used by a pointing peripheral.

3. The device of one of the foregoing claims 1 or 2,
characterized in that the module is nonremovably connected
to the electronic circuit, inside a housing (1, 18, 13)

serving as a base for the device.

4. The device of claim 3, characterized in that it

includes means for its removable connection to the machine.

5. The device of one of the foregoing claims 1 or 2,
characterized in that the module is removable and includes
contact terminals for its connection to the outside, and
that the device includes means (11D, 11E, 11F) for the
connection of the module to the electronic eircuit and means

(14, 15, 16) for the retention of the module in the device.

6. The device of claim 5, characterized in that the
module is incorporated in a medium, such that the
module/mediun set forms a portable memory and/or
microcomputer article, and that the connection and retention
means incorporated in the housing of the device include a
connector (11D, 11E, 11F) and means for positioning the

article, such as slide rails (14, 15) and stops (16).
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7. The device of one of the foregoing claims 1-6,
characterized in that the electronic circuit includes
electronic devices (47, 59) necessary for managing the
signals relating to the pointing and at least one conductor
(RTS, DTR} c¢onnected to the machine to furnish the necessary
supply voltages to the elements of the electronic circuit
and to the module, and that it includes a sole conductor
(RXD) for transmitting the signals relating to the pointing
or the signals originating in the module to the machine, and
that the electronic circuit further includes program
switching means (50, 52, 59) controlled by at least o¢ne
signal transmitted by the processing machine, over one (DTR,
TXD) of the conductors, so that either the signals relating
to the pointing or the output signals of the medule can be

transmitted in the direction of the machine.

8. The device of claim 7, characterized in that the
electronic circuit includes means for putting the device
into at least two different states:

~ a first state, in which the electronic elements
(47, 59) necessary for the function as a pointing peripheral
are active, and in which the signals relating to the
pointing are transmitted over the sole conducter (RXD) for
transmission to the machine; .

- a second state, in which the module is supplied
with voltage and can receive gignals originating from the

machine via a conductor (TXD) connecting the device to the
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machine, with a view to processing and/or memorizing these
signals in the module, and can transmit the signals in the

direction of the machine, over the sole transmission

conductor (RXD).

.9. The device of claim 8, characterized in that
since the module, for its function, requires a clock signal
and a signal for reinitializing its circuits each time the
module is connected to power, the electronic circuit
includes a clock signal generator (57, 65) and means (56,
Tl, Z2, 61, T4, Z6) for putting this generator into
operation for at least the entire duration of the second
state, and that it includes a circuit (88, 59) for
transmitting a reinitialization signal at the time of the

change from the first to the second state.

10. The device of claim 8, characterized in that the
program switching means are arranged to put the device into
at least one third state, in which the devices (47, 59)
necessary for the pointing are active, and in which the
signals relating to the pointing are transmitted to the
machine by way of the sole transmission conductor (RXD), and
in which simultaneocusly the module is active and can, with a

view to their memorization and/or processing, receive

- signals transmitted by the machine intended for it, by way

of a conductor (TXD) connected to an input/output terminal

(I/0) of the module,
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11. The device of claim 10, characterized in that
the program switching means are arranged to cause the
device, by order of the machine, to change from the third to
the second state, in particular when the machine seeks to
read or receive information from the module that was
processed when the module was in the third state, and that,
since the module requires & clock signal and & signal for
reinitializing its circuits, the electronic c¢circuit includes
a clock signal generator (57, 65) that is in operation over
at least the entire duration of the third state and
continues to function when the device is put back into the
second state, and is arranged so that no reinitializing
signal is transmitted at the time of the change from the

third state to the second state,

12. The devic% of claim 11, characterized in that it
includes a pickup controller circuit (47), with two inputs
for receiving pointing control signals, and one output for
transmitting a pointing signal; and that the output of the
controller is connected to a first input of a multiplexer
(50), a second input of which is connected to the output of
the module; and that the multiplexer has a control input

connacted to a first output (554) of a program switching

-logiec eircuit (52), this first output being capable of

assuming two logic levels, such that when said ocutput of the

logic circuit is at its first level, the output signal of
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the controller is located at the output of the multiplexer,
and when the first output of the logic circuit is at its
second level, the output signal of the module is
transmitted to the output of the multiplexer: that the
output of the multiplexer is connected to the sole conductor
(RXD) for transmission of the signals of the device to the
processing machine; and that the logic circuit moreover has
a second output (S55) connected to a ¢ircuit for contrelling
the signals necessary for the functioning ¢f the module, the
second output being capable of also assuming two logic
levels, a first logic level driving the circuit for
controlling the ¢ircuits of the module in such a way that
the module is not active, and a second logic level pilot
controlling the circuit for controlling the module so that
it is active; and that the logic circuit (52) is moreover
arranged so that its first output (S54) can be put at its
first level, while its second output (S855) is at either its
first or its second level, which level corresponds to the
first or third operating state, respectively, of the device,
or that its first output is at its first level while its
second ocutput is at its second level; which corresponds to

the second operating state of the device.

13. The device of claim 12, characterized in that,
since the module requires a not-insignificant amount of
power for its operation, the electronic circuit includes a

battery (56) charged by way of a charging circuit (R3, D1)
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recelving a voltage furnished by one of the conductors (RTS)
connected to the processing machine; and that the circuit
for controlling the signals necessary for the operation of
the module is such that the supply voltage (Vee) of the
module and the control voltage of the clock signal generator
(57) are furnished from the battery, and so that the battery
dischafges only when the device is in the second or the
third state, while the battery charges at least when the
device is in its first state; and that the electronic
circuit is moreover arranged so that the battery does not

discharge when the device is not connected to veoltage,

14. The device of claim 13, characterized in that
the circuit controlling the operation of the module includes
an npn transistor, whose collector is connected to the
positive pole of the battery and whose emitter is connected
to the supply voltage (Vce) terminal of the module, to the
control terminal of the clock signal generator (57), to the
control terminal of the reinitialization signal génerator
(58); and that the base of the transistor is connected to
the second output (S55) of the logic circuit, such'that the
transistor is made conducting, and the battery discharges,
solely when the second output (555) of the logic circuit ie

in its second state.

15, The device of one of claims 12-14, characterized

in that the logic circuit includes a wraparound shift
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register (53), with one input and three outputs (51, S2,
$3), the presence of these three outputs making it possible
to determine the three operating states of the device; that
the displacement is done by applying pulses to the input of
the shift register; and that the pulses are transmitted by
way of one (DTR) of the conductors connecting the device to
the machine; and that since the power supply teo some of the
circuits of the device requires a negative voltage, the
conductor (DTR) by way of which the control pulses of the
shift register are transmitted is the one that normally
serves to furnish the negative sdpply voltage to the
circuits, and the contreol pulses of the register (53) are
positive pulses transmitted by the processing machine over

this conductor.

16. The device of one of claims 7-15, characterized
in that since the electronic module has a single data
input/output terminal (I/0), this terminal is connected on
the one hand to one input of a multiplexer (50), such that
the signals at the output can be retransmitted in the
direction of thé device over the sole conductor (RXD} for
transmission to the device, and on the other hand is
connected to another conductor (TXD) by way of a voltage

adaptatidn circuit (R2, Z3), said conductor furnishing the

necessary input signals for the module, which originate in

the machine.
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17. The device of one of the foregoing claims 12-16,
characterized in that since the change from one state to
another is done successively by wrapping arcund such that it
is necessary to go through the first state when the machine
seeks to make a change from the third to a second state, it
transmits two close pulses to prevent the coupling
capaciﬁances or parasitic capacitances present in the power
supply circuit of the module from discharging completely,
such that a sufficient voltage remains present at the clock
generator control terminal, the power supply terminal (Vcc)
of the module, and that no reinitialization signal is

transmitted in the direction of the module,

18. The device of claim 8, characterized in that it
includes a sole microcomputer circuit (59) to assure the
operations of pointing and management of the signals
necessary for the memory and/or microcomputer module; that
the sole circuit has inputs connected t¢ pickups for
receiving the necessary control signals for management as a
pointing device, and one output connected to a sole
conductor (RXD) for transmission of the pointing data or the
data originating in.the module in the direction of the
processing machine, and at least one output for activating
the module, one terminal connected to a conductor (TXD)
_connected to the processing machine, for receiving the data

that.are to be processed by the module, and one interruption
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terminal receiving appropriate signals for bringing about

the change of the device from one state to the other,

18, The device of claims 12 and 18, characterized in
that the microcentroller includes another output to control
the putting inte operation of a clock generator (65) when
the device is supposed to be in the second or the third
atate, one ocutput for furnishing a signal for
reinitialization of the c¢ircuits of the module solely when
the module changes to the second state when it was
previously in a first state, one output for controlling the
application of a supply voltage Vcc of the circuits of the
module when the module is to change to the second or the
third state, and one input/output terminal for transmitting
or receiving the data of the module, in order to maintain

this supply veltage at the time of a change from the third

to the second state,

20, The device of c¢laim 18, characterized in that it
requires at least one negative supply voltage for some of
its components; and that the interruption terminal is
connacted to a conductor (DTR) furnishing this negative
voltage; and that the change from one state to the other is
controlled by the machine by application of one or more

successive positive pulses over this conductor (DTR).
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21. The device of c¢laim 18, characterized in that
the interruption terminal is constituted by the terminal
connected to the conductor (TXD) that receives the signals
to be transmitted in the direction ¢f the module: and that
the conductor (DTR) furnishing the negative voltage is
reserved solely for that usage; and that the change from eone
state to the other is requested by the processing machine by
sending appropriate encoded signals (CMDR) over said

conductor (TXD).

22. The device of one of claims 18-21, characterized
in that since the module, for its operation, regquires a
relatively large amount of power, the supply voltage (Vco)
of the module is furnished by way of a battery (61)
connected to the conductor (RTS) of the device that
furnishes the positive voltage regquired for its components,
the battery being incorporated in a charging eircuit (RS,
D2) supplied by the conductor (RTS) that furnishes the
positive supply voltage of the circuits from the machine,
and being comnected to a circuit that enables it to feed the
supply voltage of the module s¢lely when the module is

supposed to be active,

23. The device of one of the foregoing claims 1~22,

-Characterized in that the module is customized.
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