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SECURI TY DEVI CE, | NCLUDI NG A NEMORY AR OR A M CROSGMPUTER

FOR DATA PROCESSI NG MACHI NES The invention relates to a
securJty devi ce for making it possible to protect the dataﬁgf one.;
or-nore data 5 processing machines; of the type including at” T éast one
menory and/ or m croconputer external to the processing machi ne, so
as to permt an exchange of data between the processi ng machi ne and
the menory or microconputer of the “g.’ security device. 10

The state of devel opnent of personal or office i nformati on
processing applicati gpsyRekesppRits eSiNAUDING A Mzmaﬁqeﬁﬁm;mﬁy'frequent
need to mani pul ate data that nust in sone- cases renain
confidential. The datmIf NS BRES [ [INESSt ored on

hi ghly vul nerabl e nedi a, suéh ash 1% j nennrles dfs&éties magneti c
tape, or eyen hard di sks. To |l end the data a certain
confidentiality, protecting themw th the aid of passwords has
al ready been - Theprispyesddon Thdapesntd pk esedurifiy deyvige forlwakingA
user can it possible to protect the data of one or more data

5 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,

10 _ 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

15 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

20 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.

25 circumventing it, exist.which makes "pirating” of the

application relatively easy.




access an application involving particulgr data only by 20 using a

password,. that is, by introducing a succession of al phabeti cal or
nunmeri cal or al phanuneric terms with the aid of a keyboard or any
ot her suitable input nmeans. Such a : “method is not especially
reliable, because nethods for making it possible for recovering the
password, or even 25° circunmventing it, exi'st which nakes "pirating" of
t he application relatively easy.;

2 Anot her net hod of protection consists in renoving the

medi um cont ai ni ng t BRLERLE RAYRLEALEY, fgtéégaéﬂuédﬁsiﬁ%%hin r?mo%fﬁﬁﬂﬁﬁéi'on

in questlon Thi s assunes extrene I’I e user and
can be consi geegdnoebyithinihg tREI 45t %anysicsaqutyalarﬂ Rthel RRGJBE deddh

removabl e - which a priori precludes the case in which the data are
on the hard dippkicagdeni int §@estion. TRIE WsstAesexdtaeedrigor nom Hexure
| ocati on after having been renoved. Additionally, this is not truly

practical - part ofnkbesubarihendocan balgorns isiamdde arder iifsthapaed mwf
5 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
10 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

15 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

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

25 LFrench Patents 2,401,459 and 2,337,381, corresponding to.
respective US Patents 4,211,919 and 4,222,516, in ordef to

provide extremely certain control of the rights of éhe.uéer



10 mani pul ating the data in question. The probl em of

dat a protectlon I s accordingly crucial. This is all the nore true
as Ilghtmelght portabl e conmputers, which can easily be transported
to do work, in particular while traveling, becone increasingly nore
Wi dely 15 used. It is*in fact not a rare occurrence by now to see
persons using such a machine at the qgffices of a client, to save
time during a transaction or a negotiation. In the absence, however
brief, of the user, third parties can profit fromthe situation by

att enpt i Nt Qop';ﬁ:'dl;%c?@'ﬂ?leoffilgg Thé h?ar'aec b8! anOkghiGaTBARI NE,
particularly the secrets of the I'es incorporated in the nachine.

The di sadyittagas Medad, Iebnﬂaih@dsnféwé%t&eamc memery , OWetROSEcHyt
proposi ng the use of nmenory and/or m croconputer cards, al so known

" as "snart dedrags'for ikstaneee drichi nd dged An procEssaehoEatents 2,401, 459
and 2,337,381, corresponding to respective US Patents 4, 211 919 and
4, 222, 516 veni fdagdriam of the rightyicf the beasky,cert agaibobbrol of the
rlghts of QQE%Q???# of memorizing or encoding/decoding of the daga to

be pro;ected.

Verification or security methods that employ portable
artigles, such as memory and/or microcomputer cards, are
numerous and are not the subject of the present invention.

10 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,

15 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

20 it, the applications software cannot be employed.

It should be noted that depending on the degree of
security required, 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

25 ﬁentioned, or to combine all or some of these-methods.

Consequently, a memory and/or microcomputer card or



or to protect the files. The card, or an equival ent portabl e

medi um. contains an el ectronic menory, with secret data, for

i nstance, which are used in processes of verification of the rights
of 'the bearer, or again in 5 processes of menorizing or
encodi ng/ decodi ng of the data to be protect ed.

Verification or security methods that enploy portable articles,
such as nenory and/ or m croconput er caﬂds are - nuner ous and are not
t he subject of.the present invention. Some control the rights of

the b d hi bi t

Starting aneBpprRRsr Ee efidh ffﬁﬁsssh%hﬁlﬁ PREREE LA A6 and 1 he
data it d th the data to b tect ed.
Thie | pHfBreing aopt RIS RORBTLIET "ty Coch Parent 2, 523, 745, | 15

correspondi ng to Upgaf&nt #héﬁx%ﬁ§5§eeﬁ§dt8rﬁgédﬁspéﬁfable articgesdei ating
a menory and/or mcroconputer card with applications software. The

card cont ai aénhaétiéﬁoﬁimlaprbcmputer, acgpesanyibed axtetnaly tewelesof t ware
and prior dialog between the card and the processing apparatus is
necessary. Wbhhetuted2Py way idf drhevaijhablat iotersetevanctiarpracassing

enpl oyed. It should be noted that depending on the degree of
security renachéde, anwshorey eatl.or Im ce@taﬁpupempé§e§50rfor examplequi val ent

article, because of its great flexibility of use,
the specialized 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
10 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
15 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 reader must be provided. A
20 reader must accofdingly be.adapted to a given type of
m;chine, 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.
25 “Phis, howevaer, would also require modification of the
physical interfaces, which is not cost effective, because

the security device is geherally used only for a limited



makes it possible to use one or another of the nmethods 25 ment i oned,

or to. conbine all or sone of these nethods. Consequently, a
menor'y and/ or m croconputer card or

4 any equi val ent nedi um makes hi ghly secure infornmation

processi ng applications possible. However, when one seeks to
use a portable article in connection with a conputer, a specialized
external reader, 5 connect ed bysway of an available interface on the

processi ng machi ne, nust be used. In certain conputers, for

exanpl e, periodipt thecrine A armidestioncdansbatlef oot MM Phe by a
standard V24 or RS232,interface., Aside fromi its bulk, a

s cost and
reader of BRAPSeKiHA LiRR IR MFS It ARTFERelynep comgﬁf?ﬂnwﬁﬁh tH€ nachi ne,
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5 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

10 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.

15 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 computexr, the user can
carry the security device with hinm, és he does a memory
and/or microcomputer card or equivalent medium, and yet

20 still preserves the security of the.applications he uses,
wherever he may be, by cennhecting the security device to the
machine he uses. o .

A data processing machine, such as an office or
personal computer, includes a central processing unit and

25 associated peripherals. The central processihg unit |
includes a processor and data iRAM) or program {ROM)

memories necessary for its function. The peripherals either



15 have .proposed i ncorporating the reader in the machi ne, so

that it does not occupy an output of the nachine. However, this
provi sion can be considered only if it has been provided for in the
desi gn of the machi ne, because physi cal i nterfaces and the slot for
the reader nust be provided A 20 reader nust accordingly be adapted to
a given type of . machine, which is not ideal, particularly if the
machine is a sophi sticated one. A sol ution consists
in providing an additional output for a reader of cards or
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nodi fication O IS no cost

ef f ect | VqnaRacusEr ies, harﬁhﬁxﬁﬁguréigké'@é’é§eéa%&en%rﬁhhﬁbﬂéed_ only for a

l[imted period at the
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Is extrenely short conpared with t tinme the machine is used.
Nbreoverprimﬁer&sersbbaweenoth@edachxne and Gthe Uit ndQViepo iabtmentl d not
want to bear the additional 5 cost entailed in providing for the

exiSt encd ioputiiostputpobnnectors). 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 processing unit, and optionally a hard disk or

10 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

15 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 éevice, vhich is not
incorporated inside a processing machine but contrarily is

20 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

25 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



Accordingly, a first object of the invention is to overcone all the
dlsadvantages in terns of connection or | ocation, while using a
security device that enploys at | east one menory and/ or

m croconputer, so as to preserve the 10 advant ages and potentials of
such a devi ce. Mor eover, a second object of the invention is
to achi eve a device capable of7being easily connected, at | ow

cost, to all types of mutually conpatible machines,” without

requi ring nodi fication of the existing physical |ntgrfaces 15
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medi um and reserv of the appllications
he uses,  gor ORIy h& Y the pP¥c r}gw&m@q 8RAULAL ¥heleviee to

t he machi ne he uses. data processi ng nachi ne, such,
as an ©f ficejiludes an SIYRPUMicCOTREYLE withe ides Fogcpking sharedsing
unit and 25 associ ated peripherals. The central processing unit

i ncl udes a PowRxHratktitich ERaAVbrotes oy atadh?ad and the peefiphersl
necessary for its function. The peripherals etther
device, in order to receive the electrical signals from the
processing machine necessary for the peripheral device to
function as a pointing peripheral and those necessary for

10 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.

15 . A pointing 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

20 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

25 command, invoked by the user with tﬁe aid 6f the pointer

peripheral, by displacing the cursor on the screen. Other-



6 make it possible to keep a record of the processing done

(mass nenories, hard disks, diskettes, tape), or. enable di al og

bet ween the user and the nmachi ne (keyboard, screen, printer) or
between the machi ne and the external environnent 5 (1 nput/ out put
connectors). - Depending on the configuration, sone peripherals may
be i ncorporated physically in the same bl ock as the centra
processing unit. Hence a portable conputer, for instance, wll
have a keyboard, screen, cent r af processing unit, and optionally a
hard disk or 10 di skette reader, and a nodemin the sane block. In
ot her configurations, in a manner known per se, the central
processing unit is physically separate fromall or sone of t he
peri pher al sUSeFnaFRakNEUBe, SEPR 2%RE VEiddasdrRgointhe screen Qhya,

I ncl udes inter&ace circuits connected to the specific 15 I nput / out put
connect ors FBP éﬁghcﬁﬁgF#?oﬁ%Tm §pheral that may be connected to

(0 e e i o o BT BBl BHRTBO IR, o Bditicd
not "mouse". This is. a device that the user moves about on a
5 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
10 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.

15 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 encloseé the

20 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

25 of & ball manipulated directly by the user.

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

incorporated permanently in the pointing peripheral.



I ncorporated inside a processing nmachine but contrarily is 20

externally connected, and which is |ightweight, small in size, and
consequently easily transportable, and for which the connection is
general ly provided on any type of nmachine. According to the
i nvention, a peripheral device for a dat a processi ng machi ne,

I ncl udi ng nmeans for causing a 25 menory and/or a m croconputer nodul e
external to the machine to fungtion is used to permt an exchange
of data between t he machine and the nodul e, while assuring the
security of In another embodiment, the memory and/ox7

applications or data processed by the machi ne. The I nvention is
char act er imizkdgonhetteri tiscdmsivirpotreted in a remmoratdlsl eeddun; - abdt FBR| ed
poi nti ng peripheral, wth means for connecting it to the, processing
machi ne, ameuser whaquivalgnt deviceutieen aindivustas gmagscitPEuFecRLY A0Feans
for using shared conductors between the processi machi ne and t he
peri pher althe removaidg mediup gndepernifting e 1t eg cal signals from

PN O S RTINS AL
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!

10 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: |

15 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 is a flowchart showing the possible operation
of the c¢circuit of Fig., 8. - |

20 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

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

gsecure fashion.



10 the function or operation of the nmenory and/or m croconputer

nodul e, and to furnish the electrical signals to the machine

originating fromthe peripheral device when it functions as a
pointing peripheral and fromthe function or operation of t he

- menory and/or mcroconputer nodule. 15 A pointing peripheral is
nore particul arly adapted f.ar achieving all the objects of the

i nvention together. It is i'n fact a peripheral device, the

provi sion of- whigch is racti cal ly, al s pl.anned for .in

processi ng rrachi'ﬁée, mouse is rcég'ﬁ'ﬂ%té%@do%[lﬁ*\éA%%ré)iwséﬂ%r{l) P4 s a
device t of her purposes, enahles a cursor t.o ifted
about on%ae@g%a@gﬁa_sjbﬂ ai{/o sc??%&?qggsglaf‘?}? gb‘ﬁ%\n h ?%"W lr%g‘,a%lgh or der
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certain applications. e operating princrple of a polnting

peri pher Housi AgIop) PRE & Sreddptai@ (RStCORMPA) | BdhEairding & vRQTTRN,

i nvoked by the user with the aid of the pointer peri pheral, by
gi spl aci nge )t he The sSDswean fdtre S@)EVTE thet Aelising 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)
10 carried inside the body of the mouse in a manner well known
in the art. The rollers (6, 7) are driven in rotation.ﬁy the
“ ball when it is displaced. Each roiler (6, 7} is connected
to an associated encoding means (6a, 7a), such as a rotary
| encoder, connected to an electronic device incbrporated in
15 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 horizontal 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
20 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
25 e;gonomia reasons, is generally located at the end of ﬁhe'

mouse nearest the buttons (8, 9), enables the connection of



uses are known, such as zone validation on the screen or sendi ng
certai n commands. A first type of known pointing peripheral
is called a "mouse”. This is a device that the user noves about on
a b5 pl ane, and it includes at |east one ball or an optical

pi ckup, The cursor displacenent is slaved to the di spl acenent of
t he peripheral. Wen the cursor reaches the desired position, the
user validates the new position 11ysing a button, provided on the
housi ng of the nouse, or a 10 key of the nmachi ne keyboard. Advanced
m ce includehet hense to thebptbéosss imekimaghihepbgsiwhleof oanntneastrdhe
nunber of operations that can be perforned with this device.

Anot her knowinevisuehi esaadatandmnd Wasablr REASWniatenface linkytrackbal |").

Its operating principle is simlar to that of 15 t he nnug %ch one
smal | difference. TTﬁee&§@Fr°Ph%tQ%RPWNt (11} incﬂFEBFéEPﬁgiPﬁ deiethte on a

pl ane, mani pul ates t directl taln t sjred
di spl acenen®o8¥ Phet Gr@8pse accordingdy; &&F%& ig GoBEPA dp?ﬁ“#L@gsane
TRl 20 kR TR, g1 ocd SRR, BB BRBRR LB LGS, T 10
?Lg ngLQ?t Fitlongﬁﬁg g§r53398a€§l%ﬂqgleanﬁoggﬁpg AﬁﬁoégéP9f8n1é0 achi eve
possi bl e t 048 it Bekn as a memory and/or microcomputer card (12).
The electronic assembly (11) incorporated inside the
body (1) includes, for example, a printed circuit (11A) and
10 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
15 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
20 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
25 -shape of the electronic medium may or may not be
standardized, and the electronic contact zones are disposed

accordingly.



t he housing of a nouse, or an equivalent device in the form 25 of a
ball mani pul ated directly by the user. I n one enbodi nent,
the nenory and/or mcroconputer is i ncorporated permanently in the
poi nti ng peri pheral . 9

I n anot her enbodi nent, the nmenory and/ or: m croconputer is

i ncorporated in a renovable medium and,the nouse or equi val ent

devi ce then includes neans for receiving t he renovabl e nmedi um and
permtting the electronic 5 connection of the nodule and the necessary

connection to therhe bodayldCitRNkousk! €81 drPinddie dPUgRAtORKR]UI val ent
devi ce. O her characteristics and advant ages of the

i nvention portabl ldrthecery E)paaanbeWt hbrddge@hsinty desandpsbothataken
in conjunction with the acconpanying drawing figures, in which: 10
Figs. 1 andi® messpatt{aeingmagriesd sndgomnthe oplerasemputer ofokhg fir st
enbodi nent of the device according to the I nventi on;
Figs. 3, 4,2lBoirsnitmeadivg n Seoputhéntievebectrical contact with
5 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
10 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
15 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
20 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
25 connection means (11D) for instance include contact blades,

two of which (11E, 11F) are visible in Fiq.'l.



according to the invention; 15 Figs. 6, 7, 8 illustrate three

possi bl e enbodi nents of an electronic circuit that enables the
operation of the devi ce according to the invention; and

Fig. 9 is a flowhart show ng the possible operation of the circuit
of Fig, 8 20 Figs. 1 and 2, respectively, show a side view and
a top view of a pointing perijgheral constituted by a nouse

whose pickup uses a ball, the housing of which is adapted to

receive a portable article such as a nenory and/ or m croconput er
card, enabling the Tee afranganecssshaygn P55 Figs nek ik, 2 s ﬂ‘ékﬁsggrt abl e,

honme or office conputer,

r

in a secure fashion.
10 possibimhet tous PSTaeRsBFELEER (135t BFh AP EY), of
D oot 1 ot 8] g o bl e MBS 80 ELOSNOM PN se 10
a, recept ac e, (note SHEM EOUAMNNILAR2 hna Shanied Bne Hidritas Tace (3)
5 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
10 medium containing the security circuit, that is, 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
18 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
20 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
25 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



opening (4), through which part (5) of the ball (2) projects, so

t hat when the nouse is displaced on a hori zontal surface, the bal
then rolls on this surface. The ball is in contact with two
cylindrical rollers (6, 7) 10 carried inside the body of the nouse in a
manner wel | known in the art. The rollers (6, 7) are driven in
rotation by the ball when it is displaced. Each roller (6, 7) is
connect ed. to an associ ated ehtodi ng means (6a, 7a), such as a
rotary encoder, connected to an electronic device incorporated in

15 the bady phriR8aMPHSSde Stid HNAlidhe mRYepBNt 6f the didduits
converted into an electrical signal representing the di spl acenent of

the bal|l opithe hocihzesteb phemes dirdlageboth betwAen| astmaure Ptk on (8, 9)
i s accessible on the top face of t he housi ng of the nobuse, at one
end t her eokheapttorass28g mackiretwliaaltineycamectadecbedntel &’ roni ¢
assenbly (11) i ncorporated inside the housing (%% of the use, to
enabl e anothdirahod hetheehethe cvenwiity rdsruiss IRd WPy "Fed
above to this point is known per se, having been described in
numebous pheshigeor FhBl Beavrbhy. civawits ( EonskAtukeds BY abgleast, Biighoni ¢

oons LSSl 2k oga e A L 0 O e orcudRURSoREYE (1E
by reference numeral (17D), in the variant embodiment of
Fig. 3.
It is understood that the memory and/or the

10 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

i5 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

20 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

%5 encoders, which are comnected to an electronic circuit (not
shown in the drawing) and incorporated inside the housing

(18).



11 the nouse to the processing nmachine by way of an interface

i nk, such as a standard V24 or RS232 interface |ink. The

el ectronic circuit (11) incorporated inside the body of the nouse
accordingly enables the usual pointing 5 functions, and, in accordance
with the present invention, is ~additionally arranged to enable the
use of an electronic medi um!>such as a nmenory and/ or microconput er
card (12). The el ectronic assenbly (11) incorporated inside
t he body (1) includes, for exanple, a printed circuit (11A) and 10
el ectronic circuitw EbbBrollBhttomki (2R t2podsid doden shown onatRere both
the control of the position of the pickup and t he exchange of

i nf or mat i ctew#x Hadre (@%cpfohhe hewsimg ( 12Fhese control buttopst{$4t basic

di agram of _an electronic circuit which may I ncor por at ed i nsi de

the body of%kh Hfsdhes samg functipnsiasiehe ifnthens &.es afd &%s&BBnd
ST I AR SE SR TN A TR RN
DR oS Iy SRy 4 &8 A g e ST oo
contact assgoly iy HAl-aR3aKed8 b AP OUP%U A& 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,

10 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

15 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

20 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)

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



The flat package includes the electronic circuits of the portabl e

article (12), that is, the nenory and/or the m croconputer, and
contact zones enabling the electrical connection of the electronic
mediumto the outside. The 25 shape of the el ectronic nmedi um may or
may not be standardi zed, and the el ectronic contact zones are

di sposed accordi ngly.

12 The body of the niduse is arranged so that the

portable article (12) can be introduced into it, and so that t he
menory (or ﬁamrpes}taﬂdvﬁensmbumctrh}carlmmteéue%ﬁ-'omhe circuit e(R&30NI c
medi um can be put into electrical contact with the el ectranic

assenbl y (1§Pd/ﬁ@o@b@F@F@EPPHQFUeaW4KPﬂnﬁh§eeXternal c?Bt?%Ysz%ﬁﬁF
opening (13) is included, greferabl at_the of t he

nmouse wher e2PRE3E0PH ?%)" xFpe, faces of the,body @ﬁSePHg mﬁ Jbusttons
User of thecRBEAET TR & conBePtRfeditn Ab o AR °rhw§€%“%r%s%%t‘“e
|nveng|0n t?nQ@%ﬁorated 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.

10 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

15 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,

20 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. donductors (43) originating in the linking

25 ~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



t he sane ease of use and novenents as with a conventi onal nouse.
The opening (13) that receives the portable article (12) is
associated with guide nmeans for the electronic 15 medi um such as

| ateral slide rails (14, 15), and stop neans (16) that makes it
possible to stop the novenent of the mediumonce it is in place.
Maki ng of the opening (13), the 17 gui de neans (14, 15) and the stop
means (16) is within the conpet ence of one skilled in the art, so
that it is 20 unnecessary to expand the description on this point.

The printed Gohcui ionklEBher6al bitions Nes B CoMeANbresent, aréidgudts (118
11C) al so has connectlon neans (11D) enabling the electrical

contact bet wegmedtedekecktheneteassenbd Yelddk)it (42). and the contact zones
of the flat package (12A). The 25 connection neans (11D) for instance
i ncl ude contact bl agdes, operativet monméctz\tnmmf( tbe, vatEpuar elemsnbée in Fig.

1. The
arr angenent thadwhave Regso. dgsaﬁdbgdthDQVQEﬂaxihﬂ electronigogérghetior a

portabsle art(|4czl)e :.(sl d)onesggrhmgsang g'fangrgrmted 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).

10 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

15 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

20 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.

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

3 and 5,



and/or mcroconputer card, to be inserted by sliding it I nsi de the
body of the nouse, and enables the electrical 5 connection to be

al ready established once the portable article (12) is in place.
Fig. 3, in a side view, shows a variant enbodi nent of a security
device for a data processing nmachi ne, nade on the basi s of a nouse,
but in this enbodinent the electronic 430 medi um cont ai ni ng t he
security circuit, that is, at |east one nmenory and/ or

m croconputer, is not renovable but rather I's incorporated inside

the housing (1) of qiaeaipyseence betweedt PEEW, S8, ahRe7deubegeshomipin Fig. 3
I ncl udes many el enments that are idéntical or simlar to those of

Figs. 1 15in thandadtamtatr én €ee gadenglty Figeser i hhd wenbryided faf er ence
char acters. In particular, the nouse includes a housing (1)
in whicrivconipaitier( 8pduse i (1 gonisacemovablient endoconsedeest 6, thy | .

the rotary notion of which is transforned into electrical 20 signal s
with the al@LﬁCQNﬂné#tngsvetleQWMdéEKﬁ comnechakl (45) enabldng c¥mhuni cates
with the outside through an opening (11) made in the |ower wall (3)
of thé housiRG*TaoZEBFEr Pfathe menory pagddProNd C¥ORORBITREL BRRVYB, (4) i s

| ocated on the e of the h u5|n of, the nou greferably

r face
Loward the V& B BonnsEted tg the GrneeSPRBALBANEORARTO5EdoF 1H) exi ts Lo

the outsidee)actronic 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
10 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
15 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
20 ¢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
25 -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



An el ectronic assenbly (17) constituted by a printed circuit (17A)
with electronic conponents (17B, 17C, 17D) is

14 i ncorporated inside the housing. The role of the circuits

(178, 17C) is to assure dialog both between the nouse and t he
processi ng machi ne when they are connected to one anot her and

bet ween the security circuits and the prbtessing 5 machi ne. The
security circuits, constituted by at |east one menory and/ or one

m croconputer, are the circuits identified by reference nunera
(17D), in tB%t%@éhaEEeeﬁypg'£E¥Euf§ and the nbille3is done by way of |1 1S
under stood that the nmenory and/or the 10 m croconputer incorporated in
the circuit¢hd7BhnABY¥tBaVE4S), which tHenUGhdladesnabploptiatierddntalctt o t hat
encountered in mcrocircuit or smart cards, for exanple in those
descri bed zones, WhitheeafshEehemntipraped paheecsiocandikbntke storitiagit t o t hat
of the card in Figs. 1 and 2. As with the variant enbodi nent 15

of Figs, 1 ande2eft hbecwepdrey cared/ot mdicireocomputenr eayfl. In the &88€t roni c
assenbly (17) will be described hereinafter in
5 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

10 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

18 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

20 supply negative voltage to the components that require it,
and in the context of the present inventjion it is used in a
particulaxly 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

25 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



conjunction with Figs. 6 and 7. Fig. 4, in a perspective

vi ew, shows a security devi ce according to the invention,

i ncorporated in a data 20 entry ball, or trackball. The security
device is constituted by a housing (18), whose upper face (19) is
pi erced by an opening (20) fromwhich a ball (21) protrudes. As in
the case of a nouse, the rotational nothon of the ball (21) is
transmitted to electrical pickups such as rotary 25 encoders, which
are connected to an electronic circuit (not shown in the dramnng)

and |ncorpoﬁaﬂ€HCFﬁ§|G%Dth% HarigrRpnd conducteyy serving to connect
15 tro buttons 2 3) . have been. shomn he
upper face EBS) gBPuPﬁe 1% 2V Yo &P cté\‘?tr&% %Gﬁt BREcgssing mach 'n623) have

t he sane functlgns as,_the buttons 8, 9) of the nouse shown in
Figs. 1, 2 SRd¥3ICHndEelBut¥NEHIE not, 5 however, absol utely

necessary, and the,gi gl aLelEnin ber se, th ULSQEe BB D% Makisdat ed by vay
of a key on the keyboar

5 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

10 the signale that it outputs, the pickup centroller, 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 decode;s (48) makes it
possible to determine the displacements along an axis X,

15 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.

20 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

25 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



wi th which all processing nmachines are equi pped, or by touching a

touch screen, when the nachine is so equi pped, or by pressing on
the ball itself, 10 An opening (24) is nade in one of the
vertical walls of the housing to enable electrically connecting the
el ectronic circuits of a portable article (25), such as a menory
and/or mcroconputer card, to the electpgnic circuits I ncor por at ed
i nside the housing. The electronic circuit 15 i ncorporated inside the
housi ng may be identical or simlar to that (11) incorpaqrated

i nsi de t he bo@pRPRY ofoltigendigseby way of gtherqRduetay RES Bit KEPROPB, i f
th t abl ticle, takes.the f f ect , +t.hen th
Slot (249 15 BPPLOPTiRte RI6E By AbaRLTEre DI b BT FOTEE PHoert cd.
for 20 e l,e t,r Lati sLpsid T are for
exanpl e consti utr}?cehcf”‘xb)zdestlalai Zhretgzeﬁga E%,?I' 2%}{%% otp odé;\?%egq%%p (28),

as schemt| caldonehgifed 445180 cbhReSeld £ & fhrat tnput o a  When the

portable article havi ng si ze and shape of a

credit ofrd, the ogiiakie @cﬁi,gbgsoeaibthgé inpuﬁrg%mst RheS lgigpinlse

described in conjunction with Fi and 2 and in the _ _
af or ement i onehRghgntsy tHwsirgutyeukgut termindNCigieo® tirdndd®Qe, (4@ wivi ch

a flat package (30) is .

46) . The output of the multiplexer (50) is connected to one
input of an operational amplifier (51), whose positive
supply voltage (normally +12 V) is furnished via the

10 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

15 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

20 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

25  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



16 I ncorporated constituted by the electronic circuit (menory ,
and/ or m croconputer) 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 bl ades 5 i ncorporated inside the
housi ng. Finally, the connection between the housing (18)
and t he processing machine is n%de by way of a cord (31) having
a plurality of conductors, the detailed 3escription of whi ch Wil
be given hereinafter. 10 In Fig. 5 a further variant
enbodi nent eftpusesfirthiys first gadevieecbasedted hodbha eantrplbdPPukas been
shown schematically. The device includes a housing (32) tha% can
be connect edf t the Heubk bpbexeng SMchi ABebfinay drput of the sagdd-PRSR cord
(33). Adata entry ball (34) is accessible 15 %o a_u er'gpkkngers or
hand via an(®pentHCPnmechedicdq thengecond outpphefS bc%ﬁ(éhﬁ ¥ Hhe
housing. The bal] is in_contact wt wo rollets 7, )« Whi ch
enabl e convE??Fﬁge¥hea“d the segalyg g@?ﬁgnPfiﬁbbsaﬁe%?%%t$4§§ﬂ(ééﬁgﬁftude. To
this gnd, the rollers {37, a E’r a nectied o @he
encoders (3§?nn§6ted %90 Per %ﬁgnﬁuég%ﬁ.%gA nggétgg%gsg§€a entry button
(41), 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
10 a resistor R1 and the cathode of a Zener diode Z1, whose
anode is connected to ground. The second terminal of the
resistor R1 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.
15 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 connected to ground,
The c¢ollector of this transistor Tl is connected to the
20 positive pole of a battery (53). The emitter of the
transistor T1 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
25 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



accessible via the upper face (36) of the housing, may be present.

An el ectronic assenbly (42) is incorporated inside t he housi ng.
Conductors (43) originating in the linking 25 cable (33), and encoders
(39, 40), or nore generally the el ectrical neans enabling
conversion of the novenent of the ball into electrical signals are
connected to the assenbly 23 17
(42). The control buttons (41), when present, are al so connected to
the electronic circuit (42). The operative connection of the

vari ous eI engppRected totthe RNt ek dedestabdeabulbivibrator| @) onic
circuit é 2% s done by nmeans, of -a printed cirguit (42A),, for
exanpl e, mhlﬁh° g %F?u%flﬁkﬁPQﬂ%ﬁﬁ?QﬂﬁQ:QiﬁhéﬁlFh64271“bﬁﬁﬁllzati°WWnch

ol emont s (2EeERSRAL R o6 VAR RRPR 1) (Lo o8) 1 veF SRS (o
el ectroni ¢ Ct%&g%&iﬁf@ialiéékion termxnafaﬂyzr%% Eﬂe méégf% gﬂgplﬁﬁ”§§suring

t he managenen
5 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
10 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
15 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
20 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,
25 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



processing of. the nmotions of the ball, A second part (42C)

I ncl udes the nmenory and/or the m croconputer assuring the security,
along with the acconpanying electronic circuits necessary for its
operation. The third part (42D) assures 15 the interface between the
first two parts. Natural I'y,, one could inagine that all the
parts (42B, 42C, 42D) are enbodled in a nmonolithic integrated
circuit or in any other way. The only condition is that the

el ectronic circuit (42) be capable of assuring the managenent of

h 20 f the, bal dth [
LI SR R
an el ect romc%m%'artqwlre. wfg'ti:_x. thet?@f%&%@&%é’ﬁe%éa@sﬁg‘fyd?&‘C_@ﬁe d&&m7 lded in

conj uncti on
i1 1ustrates 3 BQgY, b'xﬁ sgﬁeéwsntt@ #hnal TXD i@l BehtOPEEw&es Clidnd hat can

be used in the devices of Fi gs.
The di ffer enge vhetanaernhki géncé apele Zxﬁﬁdkﬂs githplogsible to stabilize
5 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

10 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

15 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. BRBecause of
the presence of the battery ($6), the power furnished by way

20 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

25 the pickup controller (47). The base of the second

transistor T2 is connected on the one hand to the circuit

ground by way of a Zener diode Z4, and on the other to a



in the fact that in the case of Fig. 6, the nenory and/or
m croconputer nodul e (44) is renovable, and consequently the

el ectronic circuit includes a connector (45) enabling the 5 cont act
zones of the nmenory and/or mcroconputer nodul e (44) to be
connected to the correspondi ng conductors of the el ectronic
circuit, while in the case of Fig. 7, the nodule (46) is part of
the electronic circuit, and its contact?> termnals are connected
directly, for exanple by welding or 10 sol dering, to the correspondi ng

conduct or s ofonABCEPBECRTINPY way of a cerigtor BX her Thealendn sjicdee 24
electronic circuits of Figg. 6 and 7 are identical, and
consequent | y"PrERE it eR@fEiPhe cto requlatpdthe sRpRLlYi YRLlt2ge fusmdisdiede
nuner al s. ectronic structure and {he operation of a

. The el
15 modul 5 SIERPASKUR CPRERTIH (tdhor VAR SRERE i bompiRIGage
devi ce, biect. of th t i tion. _F t hi
oo poce,  crBPkabBE, L HECIARle! 05 B RRhalRT MEE, eB8h trano ans”
4,222, g16. : pt ' . h a. devi '
an extgrnalhgﬁgg%?sggfgégéq%gé:ﬁ%%R%B%Ebgﬂé?bd%hé?ﬁn%%g?iﬁ%zé§ﬂ§%gtB%QUIres
reinitializaéhgﬁg§ig§a£hgwg%{£gr§fvgﬁ;. dat circuits it incorporates, and

ne data

it furthermore has. at |east i nput/output terminal 1/0 as
wel | as a terni nal Althoughfﬂﬁi@rw@&oﬂ@é’ﬁtéﬁ%«m, (i order not to
an

Consequently, the electronic circuits of Figs.
overburden the drawing figures, the signal originating in

the emitter of the transistor T2 can be used, if necessary,
10 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
15 interface, such as a V24 or RS232 interface, by way of a
single electric¢ cord. It requires no other comnection
whatever for supplying power to the device and to its
communication channel.
Aside from the problems of power supply, a second
20 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
25 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.



25 7 include subassenblies of circuits that enable furnishing

the various signals that have just been nentioned to the nodul es
(44, 46). In the case of Fig. 6, the connection

19 between the main circuit and the nodule is done by way of

t he connector (45), which then includes appropriate contact zones,
whi ch establish proper connection wi t ¥% he cont act zone of the
menory and/ or m croconputer card. In the case 5 of Fig. 7, the
termnals of the npdule are connected_, directly to the, correspondi ng
conductors of the ¥fridlf (Proposed embodimenty fhe 4 XbFB“ﬁBf%géﬁﬁry

i ckup, N
D ocebsi ng ThHTAS T or the abhyfe SEEIGH it} GROMEHEEIR B
5) and usesb¥ 1*9%_)6 of ftl.ﬁ/ee ﬁ?ﬁ%&%;gk?heﬂfﬁednﬁsanmsp-gﬁe Egpta@'[l

respectively e 1 nventl se fi've conductors excl usively
in a manner; aglapt ede teh 1 AREHGH10019) bdEyeen -12 WAHLCE 1bnvexampkes
shown in Figs. 6 and 7, dt}ﬁea con ctorm} ee RTS serves to produce the

positsve sugplYalobh agecHeOsilh@1 TXD is stabilized at 0 to 5 Vv, 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
10 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

15 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.

20 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

25  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



15 vari ous conponents of the circuit. The conductor RXD is

used for the output of the signals originating fromthe position

pi ckup, constituted by the ball (or the equival ent opti cal device),
and for the output of the signals of the nodul e (44, 46). The
conductor DIR normally serves to 20 supply negative voltage to the
conponents that require it, and 4’n the context of the present
invention it is used in a particul arly judicious manner to control

t he node of operation of the entire device, that is ut_the
devi ce nodudeodepfheptt preraitsy oS Hilgh @ﬂaﬁﬁe°ﬁnﬂﬁ?e°$ﬁﬁ#{ﬁ§ﬂ4 or in
25 A plckup ositio enabilng t he nodul e to ogperat

conductor TXPL & s@&rﬁg BUhH 5 BO$ YN ﬁtbplexer in & pe

ggdm €, when tgfg mg—%g‘iﬁ){ifgl&h %%ﬁq@o s fé‘lr‘];%lalé répﬁaw%tic%%nienctthe

the ground 0&:&%&%&@65@%03%%%‘&1)Oftg{ahce a%reo%%%ﬁll'&%l@gle' eﬁe Loutput d© Which

It I's connec nown ectronic

circuity 5 ghel RaedpTeRel CK6P EANULOdRratd fly é&*&'t@*)] at some of its
After the output of the pickup controller (47) has
been pﬁt into communication with the input of the amplifijer
(51), by way of the multiplexer (50}, the pickup controller
sends its typical initial recognition sequence, for example
10 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
15 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
20 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
25 _qné of the means;
- a third byte gives the value of displacement of the

second means, for example.



I nputs receives the electrical signals for the position of t he ball

that are output by the pickups (48, 49), which for exanpl e are the
rotary encoders (6a, 7a) of Figs. 1, 2, 3 or (39, 40) of Fig. 5, as
has al ready been expl ai ned above. By 10 the signals that it outputs,

t he pickup controller, in a manner known per se, enables the
processi ng machine to deternine:%pe new position of the manual

pi ckup foll ow ng any displ acenent” of it. One of the decoders (48)
makes it possi ble to determ ne the displacenents along an axis X,
15 cor r espondi Wgeh orhe ¥zrpies siogt e ikopiEzdhe akaaxise cfedidse to

screen, while the second encoder (49) nmakes it possible to
det er mi ne tfatabbbshcdieins witdhghe soduhe 44fs or (46), pk penidiscd ar to
the first, for, exanple the vertical axis, of the screen. 20
The pi ckup BORiFbYe ePuer)ohdd s oWssehgngaRductor DTR hfife@ ed to two
but tons (V0415 NRdy 514 SRNY 190 liSone om0 41008 48 3 hel 1 9
APl aRTe, HIESESBMLAIS AUBIP g py SEERRLELYBEERSTL s IRCRBE
PR 98 8hong cotpu kS Sk, KBIBIE LML NINET Aspcesn
state), with its first output S1 then 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
10 that case, the output 554 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:
15 ~ 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;
20 _ - 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;
25 . - 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



21 supply voltage Vcc by way of the conductor RTS and from an

appropriate electrical circuit that will be described in further
detail hereinafter. The output of the pickup controller (47) is
connected to a first input of a 5 mul ti pl exer (50), whose other input
receives the signals output by the input/output termnal 1/0 of the
nodul e (44 or 46). The out put of,the nultiplexer (50) is connected
to one i nput of an operational anplifier (51), whose positive

| | | | 12 ' d
(RTS)” and whose REoar: 0B var St e GilnekypRer orag RIS RS
DTR. The out pefn}ﬁf aégs? a%ﬁ@”frl&n@c{ﬁ@u‘t{:hertemnﬁp?% f/@oélf'etﬁ{éa%éd%lrehe

conduct or I nput exer (50)

connected to ggchng ggtg Ol £ circuit (52) the output state of
whi ch enableskthe be conﬁ%ctcw ?%@G» to receive either the signals
originating in In tResPEEKUD, N ehliee eAdh18E &h@isignals be
originating in the modul e (44, 46). Wien the nodule is in
operatien, theskaplished betweescthd prodkssling makR$net (postshdlamrpmterhe
supply vol tage Vcc, the reinitialization signal RAZ and the cl ock
si gnal and the module in both directions, at any arbltrary 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

10 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

15 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

20 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

25 module to be retransmitted to the computer; the module can

'simply perform the calculations, put the results in a queue,



20 CLK to be applied to their corresponding termnals. The

electronic circuit (52) includes a waparound shift register (53),
with three outputs S1, S2, S3 and two |ogic gates (54, 55). In the
exanpl e shown, the logic gates (54, 55) are NAND gates with two

I nputs each. The first input of the 25 first gate (54) is connected to
the first output S1 of the regixter (53), and the second input of
this first gate is connected to the third output S3 of the

regi ster. The 22

output of t#Id Ferranypits itheconpettedas csade aprithdIoytpth 15 in of the
mul tiplexer (50)., The first in gut of the second gate (59) is
connect ed t?PWW%P%%%BHH*dUﬁﬁuF ESE?“%*C??EagﬁR regi ster, and the
second [rout of e Secens Gate,(59) 12 %, Bl L0 BT T
(59) Uhat, TBERCLe BORPS 195y, prer BAF A LS Bk DR A0 To0U €
oL SLPTLRRG SRERe regteedes RITREChSEA ] Mg MR PR i iR 2 11
whose that its third output 83 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,
10 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,
15 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
20 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
25 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.



anode is connected to ground. The second term nal of the resi stor

Rl is connected to the conductor DTR, in such a way that the input
voltage of the register is regulated and set to a level that is
adapted by nmeans of the Zener diode. Z1. 15 The out put of the
second gate (55) of the circuit (52) is connected to the base of a
transistor T1l, on the one hand, and to the cathode of a second
Zener diode Z2 on the other t he anode of that diode being connec

L 0 108 Do e R by ob iR b ¢ gporect e Lo
ransistor 11,b8-SORACELEML O {15 915 AN LASLUCLRRNINEROL rron one (hat

furni shes upp y voltage nodu the other to

the excitat geﬁtgneut tRE Gerfd PCks CdJrFeU'bEr %%Lll-define@eéhﬁmél%yby ahnle

letter "H'. at makes it possible furnish the clock signal CLK
to the nmodubRangiRg €t+8fkine third @ﬁa%l kol @Rk s®canfUBtaEe Gddildirles faor

exanple, in a nmanner known per se. Finally, the emtter of the
transgstor Eipsthrough the first state. 23
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

10 of the register.

S §2 §3 554 855
connection to power | x | x | x | x | x |
state 1 I o} 2t 2 1 12 | o |

15 state 2 [ 2} o } + | o } 1 [
state 3 b2 2 | o f 2 o1

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

20 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

25 one that allows the module to operate while the

displacements of the pickup are taken into account.



connected to the input of a nonostable nmultivibrator (58), whose

output is connected to either the reinitialization term nal RAZ of

t he connector (45) (Fig. 6), or directly to the reinitialization
term nal RAZ of the nodule (46) (Fig. 5 7). In
operation, the transistor Tl becones conducti ng when a positive
voltage is applied to its base, hence when a positive signal is
present at the output of the NAND gate 32 (55). In that case, by way of
the transistor T1, the 10 battery (56) feeds a supply voltage Vec to

t he nodul e, whose . correct, .l ev |.S ] q§§§y fy 3N resence
of the ZenIe“'F wdllloldeh'ezﬁ‘fe“‘sallr%uel%t ghégu‘éﬁ%,éﬁ’g&% ocC ggr?g:reatlo?o&?)

begins to OQ@%?‘%% begaUSE tét&w%\r'sgo %gg% ?}zs@gcf%,gg,sw 3 o t he

nonost abl e hu vi brat or circurt (3 urnis reinitializapion
control pul ggsf@rytie &Eﬁgnﬁycéﬁﬁmyﬂﬁa-a_pa%i%}v? pulse W M@ vagerr equired
i S ;

for power supply to the nodule n the case where the
battery (56yeigti®ély Bd@foferiod of tdm@,vapprérivetyly Zeners diaddehg? is
sel ected appropriately so that the voltage that appears between the
emtter of téeel 26f thetcomdestar DIR.aMiegpoobtlemi thabearsises iss shas been
expl ai ned, the input/output term nal of the connector (45) , (Fig. 6)
or the inpuchangeufromrsfate dfta mtateddl és(thyt ¥y is necessaryvedniddidied to
t he second input of the nultiplexer (50). ' )
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
10 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
15 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 (88).
.20 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
25 “from state 3 to state 2 via state 1.
Tt is understood that the embodiments that have been

described are in no way limiting. In particular, using



It is also connected to a first termnal of a resistor R2, 25 whose
second termnal is connected to the conductor TXD. A Zener di ode
Z3 is also connected between the first term nal of the resistor R2
and ground, and its function is to nmake

24 the levels of the voltages of the signals comng from TXD
conpatible with the voltage | evel s necessa®y for the nodule. I n
fact, in practice, the signal TXD is sent between 0 and 12 V, and
the zener diode Z3 nakes it possible to stabilize 5 t he devi ation of

this signal TXgabetweea, 05BNdod dhe NAND type at thdhostmhenof Ithesignal s are
sent over the conductor TXD, they are transmtted at a | eve

appropri ate fowrsharound shifhpreqiateput(58ér haanabesn Geostcrbeedod@hdS(44) or
(45), and when the nodul e sends signals in turn, they are also 10
avai | abl e at thEPgeedndatapis %ﬁcﬁﬂﬁ?hﬁﬁlPPSVekEr@ftﬁﬁp@ﬁHmhﬁ al1zatlofyn tpe

state of the signal ,appearing at the control, |nput_of t he
nul tipl exer, th astﬁE?@HﬁB’g‘ér?’%g"%ﬁ:h& §@86ﬁge npet) ofs in the hltcﬁ”e state

nultipleéer ar%hgieaégengkhg¥a.égﬂgéiﬁﬁfstgg,oggpgkeolq 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 bheing in the high state, and the
third remaining in the high state, and so forth.

10 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 necessarily no longer be NANﬁ gates but rather
EXCLUSIVE OR gates.

15 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

20 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

285 -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



the nultiplexer. The control of the multiplexer will be 15 studied in
greater detail hereinafter. The positive pole of the battery
(56) is connected to t he conductor RTS by way of a charging
circuit, constituted by a series-connected resistor R3 and di ode
D1. Because of the presence of the battery (56), the power

furni shed by way 20 of the transistg& Tl to the electronic circuits of
t he nodul e (41) is sufficient. Mor eover, the
positive pole of the battery (56) is connected to the coll ector of
the second tyyhwsict Picdklp)., ABaptations Hawenpeehypadephobeteks | tBre

furni shes the supply voltage of 25 the pickup controller (47). The
base of the =®tionibn of the ba&hsigt (56)T2 the caltdpiiedesn (BAk, oke hand to

the circuit ground by way of a Zener diode Z4, and on the other to
a logic circuit (52), and the various yodtage adapgeRdetor RTS by

way of a resistor R4. The Zener diode 74 , . hmakes it 8ssible to
regul ate t heABinAyr ydandiaesge Nevarthebess, this Gir tp#ékﬂg control | er

47). \When there is no voltage resent at the,l evel,of,_the
gonéucﬁor Fﬂqgmq}ﬁﬁpkx“§atisf%ctory, because % does not enakle tﬁe

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

10 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

15 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

20 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

25 connector.
The principle employed in this electronic circuit

consists in using a microcontroller (59) to assure the



5 transistors Tl and TZ are bl ocked, which econom zes on the

energy of the battery (56). Al t hough this has not been
shown, in order not to overburden the drawing figures, the signa
originating in the emtter of the transistor T2 can be used, if
necessary, 10 to furnish the supply voltage of the nultiplexer (50),
t he wr aparound shift register ($3), 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 _1 Lnterface,

such as a \Wﬁeﬁ%f% it &Y égf‘gbi?eﬁ/é %?gja afd ‘the ms?i"%&ﬁ’éleefl:e% ric cord.
It requiresclo QIqBfe CONNECtion what ever for supplying power to the
device and to its ' conmuni cat i on channel . Asi de from

the problens of poweresupPlohe #iteeeBAtréPier (95L& NARsShyetog st nCe
general ly the conventional pickups use a 1200 baud transm ssion

speed, whil@itdeitrer)y, Ml Gultiplexer MIS6PPr D@ SIY piRkuges require a
data transm ssion speed of at | east 9600 baud. The circuit allows
t heses t r ansesistaliter (47). speeds to be obtai ned without di sadvant age.
Finally, it 25 allows the signals of the pickup and those of the
nmodul e to Tre Bw tegthed imeat tleFsqures ¢ hbine ahi drfPntiradédro53) gnal s
generated by the standard interface. :
of the pickup/reader and the module (60) receive their
supply voltage Vec with the ald of an electrical ¢ircuit
similar to that of Figs. 6 and 7.
10 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
15 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
20 a first terminal of a first resistor R5, whose second
terminal is connected to the anode of a diode D2, whose
cathode is in turn connected to the connecter of the first
transistor T3.
A first terminal of a second resistor R6 is

25 connected to the common point of the conductor RTS and the

first terminal of the first resistor RS. The second



26 In the proposed enbodi nent, the assenbly constituted

by the pickup or the nodul e dialogs with the processing unit by way
of the signals TXD, DTR, RXD and RTS, the voltage | evel s of which
are typically between -12 V and + 12 V. The 5 devi ation of the signal
TXD is stabilized at 0 to 5V, to make it conpatible with the

vol tage | evel s of the nodul e, by :%@y of the Zener diode 23, in such
a way that the conductor TXD can be used to send nessages in the
direction of t dule, which in the case stcoqgtétuted
by a 10 Féﬁﬁ\’/ﬁBi’-e°ﬁe€’i’%n??ﬂﬁ’?daﬁ?ﬁ#%"t’-’hgecégec?}’f‘“??gea7t‘5 he

nonr enovabl e dtH g gt e At the tinme the device is
connect ed, th8 Bagat rans{a%er *int ended for the conductors RTS, RXD,

D e T

Wien the deV' fie! éohﬁbhték' ﬁ?dghQT&két K&RIngdktot2rY, and the ﬁé@%ﬁr&

changes to +1 SO t evice and 1n
5 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,

10 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

15 T4 is also connected to one output of the microcontrollexr by
way of a third resistor R7. 'This output of the
microcontroller furnishes a positive signal when it is
necessary for the module (60) to be suppllied, as will be
explained hereinafter.

20 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

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

can therefore not conduct unless a voltage is furnished to



particular the anplifier (51) and the register (53) are supplied
w th power. 20 At the sane nonent, the register (53) is
initialized, such that its first output (S1) changes to a logic

| evel 0O (low state), for instance, while the other two outputs (S2,
S3) change to a logic level (1) (high state). As a result, t he

out put S54 of the first logic gate (54) changes to the 25 hi gh stat e,
whil e the output S55 of the second | ogi 3hate changes to the | ow
state. As a consequence, the first transi stor Tl remai ns bl ocked,
with the ef febe nhatotdmtroller (59), thus economizing on the energy ofp7y
nodul e does not operate. The high state of the output S54 of the
first multivtheabaktpusi vhemsthhdanice prenet baing supPliefonfi gurati on

such that it is the_signals originating in the i ckup controller
(47) that are avail|B®FEdes tHe ’?ﬂﬁ%tf%f sugply °’t’h‘é°’rﬁ.é)qq ;}j"—g—‘xéf‘ (%8}5 (first
operaling ot ghedye commored et hea. BB Ehk Plbola U itR STkl | oL
(51). By way,of LPeefl! {) PLEXEL: AU RYNCLRL CKYR-SOMER IRy (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
10 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
15 connected to ground. The role of this interrupt ipput 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 27
20 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
25 . regquires signals on the order of 5 V.
The microcontroller includes cne other input

connected to the conductor TXD by way of a bridge



sends its typical initial recognition sequence, for exanple 10

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 perlpheral. As a result, when one or the

ot her of the means incorporated i n the housing for converting its
notion into electrical 15 signals B8 pronpted, 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

cal cul ati opopetfenoed by & heepiseidap Reomndolel @enegndiade &8
of the direction and value of displacenent of each 20

(48, 49) thasistnveR? fheinbeiomlatud in SerieSeP@GWPPBthglEﬁﬁﬁ%?t°r

- a first byte, for exanple, gives the dlrectl n Qf
_ a secondTBPt angi the ﬂﬁ@reaﬁﬂ%iQﬁth %nea tygthe

The functi on
means

di spl acenent ;

one of the

ggigﬁd t eaﬁ\gcrpgpnék'a%pg, er\cri dt}?gtzee J %Si & l‘éa'i%%e%‘;a%é% A EFEn of the

5 the input terminal and ground. This input 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

10 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

15 end, one output of the microcontroller (59) is connected_to

the conductor RXD by way of an operational amplifier (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 conductor RXD. The operational

20 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

connected.

The microcontroller (59) includes an output

ig also

for

25 ~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



28 When the processing unit of the machine seeks to
establish dialog with the nodule (44) or (46), it sends a positive
pul se of +12 V over the conductor DIR for a relatively | ong period,
for exanple on the order of 10 ns. 5 The register is then shifted by
one nultivibrator, such that Its second out put S2 changes to the

|l ogic level 0 (low state), with s first output S1 then changi ng
to the logic state 1 (high IeveI?; and its third output S3 remains
inits previ ous state, in other words at the high logic level. In

tlg t het Ihg\t/v g‘?ggscgg‘ﬁggg?f%lt t(gﬁébﬁé?%hcﬁh%d%ﬁ%&%%gggag?sé ﬁg&rxf\iéﬁs asnecond

WAND gat e (%%Lgébkﬁ§tgoc& 8k g n§iat§$?ﬁ§iﬁ§,r%ﬁﬁlhdcroccntroii@tf@5§m

transi stor ones conduct i ng, whi brings about the follow ng

events: 15jpciudes one o@tPUBPEY¥nNO AU YeetLly &RPkhed to the nodule by
way of the corresponding termnal of the connector (45), in t he

case where HhaniRdald zasibaminphteradroglitrecwodulle,t Wbich applies ober
term nal of the nodule (46), when the nodule is i ntegrated; 20

- a clsock simgialitGal iizatdenepaled RYZtte tenowdude when necesgirind is
applied to the correspondi ng i nput of the

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

10 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

18 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
20 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 amplifier
(64). In that case, the instructions for program switching

25 ¢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



nodul e; - the nonostable circuit (58) outputs a pulse RAZ

for _ reinitializing the nodule; 25 - now that the
control signal of the multiplexer (50) has been nodified, it is the
signals that appear at its second input that are transmtted at the
output in the 29

direction of the anplifier (51), in othgg words the signals t hat
appear at the input/output termnal /O of the nodul e (second

' : I hj ate, the devj di al
(o be. 5 " CPoBNELPECRRE FRFRRCRCTTRS Havstodion RAVA ne 08P TRE-Chfput er) -
dth d ' h,di Ll e ' :
of tho 11 nic SRk BAGCRiDe FiVhRPRye He FReloy A 1RR0BAR, o asourdy IOV

the respons h o,khe [£i lsi,zah QRpEk 8Ny RAZ and
can then di %Iog%lgt @28“%%#;51& ?trfan}s?mvsstioor?hs?pggl 81;%19600 bagd, for exanpl e.

The conputerggy), I's then capable, in this configuration, of sending
orders by way of the conductor TXD, so that the nodule will perform
5 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

10 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. _

15 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

20 . this transistor conducting, and a reinitialization pulse 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 microcontroller and of the

25 operational amplifier (64). ‘

Upon the change from the second state to the third

state, the signal controlling the clock circuit (65) is



processing and will output a response, for exanple the result of

its calculation, by way of its input/output 15 termnal I/Q this
response is then transnmtted to the conput er over the conductor
RXD. It should be noted, however, that in this state no

di spl acenent of the pickup can be taken into account, since t he

out put of the pickup controller (47) is4not in 20 communi cation with
the processing unit. Highly - advant ageously, the electronic circuit
of Fig. 6 or Fig. 7 enabl es the nodule to execute cal cul ations or

funct ions  maintajined tthe GilgpracBaking pikdiFansistends senguebsift i t

not always necessary for the results of cal cul,ati NS, b t he
m)dul e to be #%t?%ﬁ%rﬂ‘ﬁ’t‘g@*"t’@dﬂ @ugoﬁﬁuY%jrnittit?elmf nal v ‘\{E\é?ﬂpl y

performthe cal culations, .put the.results.in que
50 Tt T ot dE Fre s dp é’%e‘ﬁm i, 5P FEETED
connunicatio u D. The third operating
state is consec '%‘l ve&?e C'P% gt%tteR%

5 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.

10 Upen 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

15 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

20 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

25 _following state (CMDA interrupt).

Moreover, for greater security in processing requests

for interruption, when the device is in either state 1 or



positive pulse of +12 V over the Iine DTIR In that case, 5 the shift
regi ster shifts again by one multivibrator, such that its third

out put S3 changes to the logic state 0 (low state), its second

out put S2 then again changes to the logic state 1 (high state), and
its first output S1 remains at the hi gh state where it was
beforehand. In this configuration, 1042 the output S54 of the first
NAND gate (54) is then in the high state, putting the nultiplexer
(50) into a qonfi?uration such that it is the signals appearing at
t he sghittsutd .ofint Weiphckhe ebinals |of g )pPesikiar PlckiPansfitt ed
toward the anplifier 51%, and hence over the conductor RXD, 15 , but

si mul t aneousthAnsF pBf &Be GPrivRtaRJTRr ghteenBgmentary test 3fgo i
the high staje, thereby _bringing, ahout the operation,of the npdule.
However, i naéq{iaet & é’teé‘?{fxoipetﬁﬁg’f ‘%?y%fh%%?%ul%’?i%&e wo states; té%
function exqﬁﬂ;%g!q% the nodule can be transmtted 20 to the conputer
since the signals that are output are those originating in the

pi ckups controller. 1¢ +he gevi saliniSeOss bl g, } iBeChangg from
this state, I n mh?chl?ﬁe %iJ@J%;ands%hé?ﬁ% ul e afg sPnuPtaneously

The T osul T5 oo bact Faneert Lo T L g b e e e ol ¢
circuits beivtgrdscithet palvezedupply Vec of the medule (60) would be
established, and the sequence of clock signals and resetting
of the module to zero would be tripped. Contrarily, if the
10 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
15 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
20 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
25 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



in order to avoid losing the results of cal cul ation.

31 As has been explained, the shift register is a

wr aparound regi ster, of the kind where the change from one state to
the other is done by a well-defined chronol ogy, and changi ng from
the third state to the second state requires a 5 trip through the first
state. The foll ow ng tablg shows the various states that the
outputs S1, S2, S3 of the register (53? can assune, and the -
correspondi ng state of the outputs S54 and S55 of the first and
second | ognteymuept ¢&4 ek bs)ceoramendd tbothhedetieptiian af two of the

regi ster. . ) S1 = S2 S3 S54 S55
connect i oRvigepolRrthe cfane period qfzitdme. This is merelydn 15 state

2 err state_ 3 err] .
1llustrative exa&p{e} and any equ?valent provision ié WLJhln

the competence of one skilled in the art.

5 When the link TXD is used to receive the interxrupt
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 encoded signals be differentiated from those that may

10 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

15 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.



Upon connection to power, the state of the various out puts of the
regi ster and gates does not matter, This has been synbolically
represented with an x in the table. State 20 1 is the one that

i medi ately 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 %nd puts the nodule state into
operation and takes only the stdfe of the nodule into account.
State 3 is the 25 one that allows the nodule to operate while the

di spl acenents of the pickup are taken into account.

32 It will be recalled that the change fromstate 1 to
NMeZ,oﬁ@@@ﬁﬂeZtoﬁﬂeS,orHomﬁMeSto state 1 is
done by applying a positive pulse of +12 V for a relatively |l ong
period of tinme, approximately 10 nms, at the 5 | evel of the conductor

DTR ghe probl em that gr9esphlrd) devics hHARUAabAOBkSLEkEIy Lo State 2 is

that it is necessary fir o return to state 1, but 1t is also a
requi ement phBAt nkhe including means for causing a memory and/or a

3 microcomputer module (12, 17D, 25, 42D, 44, 46) external to
4 the maénine to function, and to permit an exchange of data
5 between the machine and the module, in particular to assure
& the security of applications or data processed by the
7 machine, characterized in that it additionally constitutes a
8 portable, user-~controlled pointing peripheral (2, &, 92, 21,
9 22, 23, 34, 41), with means‘(10, 31, 33) for connecting it
10 to the processing machine, and that it includes an
11 electronic circuit (11, 17, 42) with means for using shared
12 - conductors (RTS, DTR, RXD, TXD) between the machine and the
13 device, in order to receive the electrical signals necessary
14 for functioning as a pointing peripheral and those necessary
15 for the function of the module from the machine, and to
le6 furnish the electrical signals originating from the
17 function as a pointing peripheral and from the function of
18 the module to the machine.
1 2. The device of claim 1, characterized in that the
2 pointing peripheral is a mouse, with a mechanical input
3 device such as a ball (2), or an optical pickup device or a
4 trackball (21), and that the shared conductors used between
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circuits of the nodule not be reinitialized, |est the results

cal cul.ated when the nodule is in state 3 be at risk 10 of being | ost
or altered. Now as has been expl ained, the change to state 1
makes the transistor Tl nonconducting, However, since there are

al ways filtering capacitors or parasitic capacitances I nsi de
electronic circuits, the application of ,tw extrenely 15 brief and
extrenely cl ose pul ses nakes it possible to change fromstate 3 to
state 2 without blocking by this transistor T1 and accordingly

L e e R Lo T ol
In a pgrti Cu'(gﬁ(r ' %%%Rz}pn%?laﬁ&ii’f{a selt&r 'bgf apBbi?ﬁmg p%_npl?é:?aﬁ.pm i ed

for exanple he “or'der appr oxi power supply to
t he nodul e i s accordingly not |nterrupted, whi ch makes it possible
for the nediunlto continue in nornmal operation during the phase of

switching 25 Sﬁ%kedﬁvﬁeeséfﬂéhézdﬁ ahe! #beedoing claims 1 or 2/t is
under st ood t hat the enbodlnents t hat have been described are in no
way |imting.cHdradddr iPd@in ¢aab0the 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.

1 5. The device of one of the foregoing claims 1 or 2,
2 characterized in that the module is removable and includes

3 contact terminals for its connection to the outside, and

4 that the device includes means (11D, 11E, 11F) for the

5 connection of the module to the electronic eircuit and means
6 (14, 15, 16) for the retention of the module in the device.
1 6. The device of claim 5, characterized in that the
2 module is incorporated in a medium, such that the

3 module/mediun set forms a portable memory and/or

4 microcomputer article, and that the connection and retention
5 means incorporated in the housing of the device include a

6 connector (11D, 11E, 11F) and means for positioning the

7 article, such as slide rails (14, 15) and stops (16).
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33 gates (54, 55) of the NAND type at the output of the

wr aparound shift register (53) has been described. This type of gate
is acceptable only if after reinitialization the first output S1 of
the register (53) is in the |low state 5 whil e the other two outputs
S2, S3 are in the high state (first operating state), and if
followng a first pul se at the ifpgut of a register the second gate
changes to the | ow state, with the f irst then being in the high
state, and the third remaining in the high state, and so forth. 10
Contrargly, if after tites rdewidd Jfi daki 68 ohet heregglsd exlaims 1-6,(53), its
first output S1 were in the high state while the other two were in
t he | owe st at echamakctsar fozd hin tthert tthe electron@ategramiﬂcﬁnﬂinﬁﬁﬁariIy no

| onger be NAND gates but rather EXCLUSI VE OR gat es.

Ot her vari antelegkreniedemiges (47 . WaP¢hngraseaty | §ox managirt%aﬁh% n which
not the pickup controller (47) but rather  the nodul e (44,. 4 I S
taken ihto acebtdmdls|yelating b itde gointing anduat nkeafot €& of

conver sFons. KBTS woRi ) «a%ﬁé@ét%&e meeegsakéﬁééé”to% R T
one Sklgled Inuppf& voltages oz¥%e eﬁ%%eﬂ%% g? ggécéigg{géﬁ{étgi édltthe :

pr esent

7 and to the module, and that it includes a sole conductor

8 (RXD) for transmitting the signals relating to the pointing
9 or the signals originating in the module to the machine, and
i0 that the electronic circuit further includes program

11 switching means (50, 52, 59) controlled by at least o¢ne
12 signal transmitted by the processing machine, over one (DTR,
13 TXD) of the conductors, so that either the signals relating
14 to the pointing or the output signals of the medule can be
15 transmitted in the direction of the machine.

1 8. The device of claim 7, characterized in that the
2 electronic circuit includes means for putting the device

3 into at least two different states:

4 ~ a first state, in which the electronic elements

5 (47, 59) necessary for the function as a pointing peripheral
6 are active, and in which the signals relating to the

7 pointing are transmitted over the sole conducter (RXD) for

8 transmission to the machine;

9 : - a second state, in which the module is supplied

10 with voltage and can receive gignals originating from the

11 machine via a conductor (TXD) connecting the device to the

REPLACED
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appl i cation. The circuits of Figs. 6 or Fig. 7 may easily be

made on the basis of a conventional circuit contained in a 25
poi nting peripheral such as a nouse. |In fact, anong ot her

features, it makes use of the already-existing pickup controller
and of the conventional |inks encountered in this

34 type of pickup. Adaptations hgve been nade, that is, the
addition of the battery (56), the nultiplexer (50), the | ogi c
circuit (52), and the various voltage adapter or driver devices.
Nevert gl ess, mbhbhsn€) et d iR toSproce£OIWY &l Jors Aldefrdetiagy theeeause
It does not enable the change directly fromone state to an
arbitrasy otheigeaks in the sfodiulexaepliecan ttresmiottiad lsdywnalandnnghér om
state 1 to state 3, directly, or even fromstate 2 to state 1, or
state 14 8itecsicn o thdemeehtihe, coveuthe nesle dutansmisisgeal s of 10
different durations, depending on the type of dialog it seeks to

est abl +8h. conductor (RXD).

1 .9. The device of claim 8, characterized in that
2 since the module, for its function, requires & c¢lock signal
3 and a signal for reinitializing its circuits each time the
4 module is connected to power, the electronic circuit
5 includes a clock signal generator (57, 65) and means (56,
6 Tl, Z2, 61, T4, Z6) for putting this generator into
7 operation for at least the entire duration of the second
8 state, and that it includes a circuit (88, 59) for
9 transmitting a reinitialization signal at the time of the
10 change from the first to the second state.
1 10. The device of claim 8, characterized in that the
2 program switching means are arranged to put the device into
3 at least one third state, in which the devices (47, 59)
4 necessary for the pointing are active, and in which the
5 signals relating to the pointing are transmitted to the
6 machine by way of the sole transmission conductor (RXD), and
7 in which simultaneocusly the module is active and can, with a

8 view to their memorization and/or processing, receive

9 - signals transmitted by the machine intended for it, by way
10 of a conductor (TXD) connected to an input/output terminal
11 (I/0) of the module,

""—HS SHEET HAS BEEN |
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The circuit of Fig. 8 shows an enbodi mrent with which t he nunber of

conponents can be reduced and a desired transm ssi on speed
obt ai ned, using a shared protocol for the 15 pi ckup in the reader, and
whi ch enabl es changing directly fromone state to the other w thout
goi ng through an Internedi ate state as in the precedi ng case.
In Fig. 8, the case has been shown mherg t he nodul e I's renovabl e
and as a consequence the electronic cir fits of 20 t he nodul e are put
i nto communi cation with the electronic circuits of the device by
way of a connector (45) I ncorporated into the device.
Naturally, in the event the nodul e were not renovabl e, the | ayout
woul d pe identical ,1excephie fadviideeot221ain EONNEREPhcterized in that  The
principle enployed in this electronic circuit consists in using a
m crocantroltke pBSJraw @ebteteiridimeans are arranged to cause the
35 nmanagenent as a poi nting peripheral and the nanagenent of
the nmodlul e. device, by order of the machine, to change from the third to

q the second state, in particular when the machine seeks to

5 read or receive information from the module that was

6 processed when the module was in the third state, and that,

7 since the module requires & clock signal and & signal for

8 reinitializing its circuits, the electronic c¢circuit includes

9 a clock signal generator (57, 65) that is in operation over

10 at least the entire duration of the third state and

11 continues to function when the device is put back into the

12 second state, and is arranged so that no reinitializing

13 signal is transmitted at the time of the change from the

14 third state to the second state,

1 12. The devic% of claim 11, characterized in that it

2 includes a pickup controller circuit (47), with two inputs

3 for receiving pointing control signals, and one output for

4 transmitting a pointing signal; and that the output of the

5 controller is connected to a first input of a multiplexer

6 (50), a second input of which is connected to the output of

7

the module; and that the multiplexer has a control input

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

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

10 assuming two logic levels, such that when said ocutput of the
11 logic circuit is at its first level, the output signal of

T




In fact, the mcrocontroller (59) replaces the |logic circuit (52),

the multiplexer (50), and the pickup 5 controller (47).

In the enbodi ment of Fig. 8 the mcrocontroller (59) of the

pi ckup/ reader and the nodul e (60) receive their supply voltage Vcc
with the aid of an electrical circuit simlar to that of Figs. 6
and 7. 10 The power supply Vcc of  the mcrocontroller (59) and
that of the nodule (60) are obtained fPom t he positive vol t age

furnished at the Ievel of the conductor RTS. _ More precisely,
| < Kbnnect U (PP KK (e 1OFGEe8. abr ther PHERSRRE (HEIEAPLS  hhose.
ordeh to RS uReh (ha it UEHEasE thE FOF A SREF LY B aBpbFrcanl e | nput
igﬁ UQ?LFO ﬁ%m%%hﬁggﬁéﬁgk%ﬁ&ﬁﬁ Signglf?FSFh?e§§E%£§E%%h:rfP?QS,rggfstor

@filwose EEER%i%ted to dHd @J&@hti afceﬂeeﬁaféingema; aadetak a diode D2,

ose cathode Is In tur ponnected_to t'he connect or of_the firs;
trangi st orpd@put. of the multiplAxkh’ $& E8AARSELA Ofo AL YI@ kOBUAtOL6IRE i

25 connected to the common point of the conductor RTS and the
17 (RXD) for transmission of the signals of the device to the
lg processing machine; and that the logic circuit moreover has
19 a second output (853) connected to a c¢ircuit for controlling
20 the signals necessary for the functioning ¢f the module, the
21 second output being capable of also assuming two logic
22 levels, a first logic level driving the circuit for
23 controlling the ¢ircuits of the module in such a way that
24 the module is not active, and a second logic level pilot
25 controlling the circuit for controlling the module so that
26 it is active; and that the logic circuit (52) is moreover
27 arranged so that its first output (S54) can be put at its
28 first level, while its second output (S855) is at either its
29 first or its second level, which level corresponds to the
30 first or third operating state, respectively, of the device,
31 or that its first output is at its first level while its
32 second ocutput is at its second level; which corresponds to
33 the second operating state of the device.
1 13. The device of claim 12, characterized in that,
2 éince the module requires a not-insignificant amount of
3 power for its operation, the electronic c¢circuit inéludes a
4 battery (56) charged by way of a charging circuit (R3, D1)
This Sheet Has Been Replaced ﬁfﬁm
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f irst termnal of the f irst resistor R5. The second

36 term nal 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 5 pole of the battery is connected to ground. Thus the
battery (61) can be charged by way of %@e first resistor R5 and t he
di ode 02 when a voltage is present on e conduct or RTS. Moreover
the positive pole of the battery (61) is al so connected to the

connegtor qfa e SAGRNG AR %rMshe&Ode O%%@frzw@%ﬁ@%da&x&@%e@k@sh to

ground by way of a second Zener 6. The emtter of this
secorgl transdritet?t S the proce@@iRECheshine { hthd efHdthalhe @irauppl ying the

vol t age Vcc of the nodule (60), optionally by way of a connector
(66),7 when for contidid impdahe isigheanevablessahhe fmsettd dperatéonndf
transistor 15 T4 is al so connected to one output of the

m cr adont r ddHemdiiule is suchagheft &hehsupplesicsttagR7(Verli fotthput of the
m crocontrol l er furnishes a positive signal when it is

9 module and the control voltage ¢of the clock signal generator
10 (57) are furnished from the battery, and so¢ that the battery
11 dischafges only when the device is in the second or the
12 third state, while the battery charges at least when the
13 device is in its first state; and that the electronic
14 circuit is moreover arranged so that the battery does not
15 discharge when the device is not connected to veoltage,

A 14. The device of claim 13, characterized in that

2 the circuit controlling the operation of the module includes

3 an npn transistor, whose collector is connected to the

4 positive pole of the battery and whose emitter is connected

5 to the supply veltage (Vce) terminal of the medule, to the

6 control terminal of the clock signal generator (57), to the

7 control terminal of the reinitialization signal génerator

8 (58); and that the base of the transistor is connected to

9 the second output (S55) of the logic circuit, such'that the
10 transistor is made conducting, and the battery discharges,
1L solely when the second output (S55) of the logic circuit is
12 in its second state.

1 15, The device of one of claims 12-14, characterized

2. in that the logic circuit includes a wraparound shift

AN O b ]ﬁ‘;jﬂ‘,ﬁi,meﬂi[‘i‘i,“d S




necessary for the nodule (60) to be supplied, as wll be expl ai ned

hereinafter. 20 However, considering the circuits and their
description above, it will be readily understood that the first
transi stor T3 on the one hand does not conduct except when a
voltage is present at the | evel of the conductor RTS. The

m crocontroller (59) is supplied only when a voltage is 25 present on
the conductor RTS, and the second.transitstor T4 can therefore not

conduct unless a voltage is furnished to
37 3 tgy S IoCEnhr,ohigh 6B8) inplitSamt anoréez iougpartst [{81end? gy of

the battery when the device is not being supplied. Besi des
its iqput faw) suppd prefsenmet ajetieseatire¢ outputs mekipgt i€oRAELRY®t 0 t he
base of the second transistor T4 by 5 way of the third, resistor R7,
the % crocowm rdgtemirgo)the three prerabibeg & takamiat fhfo8rVéFest ﬁ}_é?{"i nput
e s the disminanRanky e SANENEYBBRSY (D P TG BBRECPEi on of
7 the shift register; and that the pulses are transmitted by
8 way of one (DTR) of the conductors connecting the device to
9 the machine; and that since the power supply teo some of the
10 circuits of the device reguires a negative voltage, the
11 conductor (DTR) by way of which the control pulses of the
12 shift register are transmitted is the one that normally
13 serves to furnish the negative sdpply voltage to the
14 circuits, and the control pulses of the register (53) are
1.5 positive pulses transmitted by the processing machine over
16 this conductor.
1 16. The device of one of claims 7-15, characterized
2 in that since the electronic module has a single data
3 input/output terminal (I/0), this terminal is connected on
4 the one hand to one input of a multiplexer (50), such that
5 the signals at the output can be retransmitted in the
6 direction of thé device over the sole conductor (RXD} for
7 transmission to the device, and on the other hand is
8 connected to another conductor (TXD) by way of a voltage
9 adaptatidn circuit (R2, Z3), said conductor furnishing the
10 necessary input signals for the module, which originate in
11 the machine. | |

This Sheet Has Been Replaced

LU, L

'S SHEET HAS BEEN
REPLACED




the notion of the pickup into electrical signals, enabling 10 t he

m crocontroller to determne the direction and val ue of t he

di spl acenent. It also includes an interrupt input |INT connected on
the one hand to a first termnal of a resistor R8, whose second
termnal is connected to the conductor DTR and on the other hand
to a Zener diode Z7 which in turnis 13, connected to ground. The role
of this interrupt input is to receive pul ses conmng fromthe

ductor DTR, i d , itch the ni troller t
CoIUCLor DT, L1 SHET ok oy oG 3 s LS AACERATELLY O
Th I f.th .St R8 the Z ' . ke th
e 199 bR AP RRE AR LR e Fhopfle gyt S0 Toke Lo
DTR tih ] L.h I : ‘ [ t ' ty th
TR Somal el 0ok s vy VBRI B0rRL st ULt © 11

over QTR argg necessa&@n%BabbYtﬂﬁéﬂﬁﬁ”Hhel%f%é@“%tﬁ%% Wheﬁgt%ﬁ héhine

m crocontroller 25 requires signals on the order of

The mgcr oconidedd afo maReUdeshange Of FaN dhePWhird to a cerbadt etate, tie
conductor TXD by way of a bridge

6 transmits two close pulses to prevent the coupling

7 capaciﬁances or parasitic capacitances present in the power

8 supply circuit of the module from discharging completely,

9 such that a sufficient voltage remains present at the clock
10 generator control terminal, the power supply terminal (Vcc)
11 of the module, and that no reinitialization signal is
12 transmitted in the direction of the madule.

1 18. The device of claim 8, characterized in that it

2 includes a sole microcomputer circuit (59) to assure the

3 operations of pointing and management of the signals

4 necessary for the memory and/or microcomputer medule; that

5 the sole circuit has inputs connected t¢ pickups for

6 receiving the necessary control signals for management as a

7 pointing device, and one output connected to a sole

8 conductor (RXD) for transmission of the pointing data or the

9 data originating in.the module in the direction of the
10 processing machine, and at least one output for activating
11 the module, one terminal connected go a conductor (TXD)

12 _connected to the processing machine;.for receiving the data
13 that.are to be processed by the module, and one interrupti&n

I ’"!"‘ m'" "," ' This Sheet Has Been Replaced
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38 constituted by a resistor RO and a Zener diode Z8. The
resistor RO is intercalated in series between the conductor TXD and
the aforenentioned input termnal to the m crocontrol l er, and the
Zener diode is intercal ated between 5 the input term nal and ground.
This input receives the signals that have to be retransmtted
afterward to the nodul e (60), when a dialog is to be established
bet ween t he nodul e and the proéassing unit. The

m crocontroller (59) also includes an 10 i nput/out put term nal which
al | oW tran$®radngd sECEA&ing appropriptd & igmailisg forohrihginenaetor TXD
toward the I nput/output termnal 1/0O of the nodule, and reception
of 15 the ShgRaes ofr &het AeVEget BFon Pe &teteotBethBi PEPR i tted to
the processing unit by way of the conductor RXD. To this 15 end, one
out put of the mi crocontroller (59) is connected to t he conduct or

RXD b f ti I Lifi 4) , | Syt
Cetur the Tevel of ot ne BPgRENaCecRb kAt 12 and 18, "BREEERR S ' o
returi el of th | .

Condud o D TR CoRe AT SRaT o a6 inoludgs PRRRSETERLERLCHELSOREOL i ve

vol tage by khe goR¥YGLOLnt ¢£ AMHiglau bendraeppecésy whasct!y,
and is suppliedghﬁth yointo oﬁgégti§g voltagghgibfhercondugtog DIR, to

which4it istaksdevice is supposed to be in the second or the third

5 atate, one ocutput for furnishing a signal for

6 reinitialization of the circuits of the module solely when

7 the module changes to the second state when it was

8 previously in a first state, one output for controlling the

9 application of a supply voltage Vec of the circuits of the
10 module when the module is to change to the second or the
11 third state, and one input/output terminal for transmitting
12 or receiving the data of the module, in order to maintain
13 this supply veltage at the time of a change from the third
14 to the second state,

1 20, The device of c¢laim 18, characterized in that it

2 requires at least one negative supply voltage for some of

3 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

N A

successive positive pulses over this conductor (DTR).
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connect ed. The m crocontroller (59) includes an output for

25 controlling a clock generator circuit (65), whose output is
connected to the clock input CLK of the nodule. Wen a signal is
present at the output in question of the

39 m crocontroller (59), the clock generator (65) furnishes an
appropriate clock signal. Finally, the mcrocontroller (59) I ncl udes
one output connected directly to the 54 reinitialization input RAZ of

t he nodul e, which applies a 5 reinitialization pulse RAZ to the nodul e

when necessary. 22, Thg devil¥eS o3 £R09RTRA! SRKESddr PRISIIRI enher

interrupt pul ses to be sent, Dy way o t he conductor DIR to the
associ gt ed | gpait { KfetABHIHGH AAMinahl 86, cbAtevEtéd ey dadRrminal _adaptor
circuit constituted by the resistor R8 and the Zener "~ 10 di ode Z7.

The opgr at i ogowhedted dayitre: mnduetsimi(PaD) t thabateceives thdesdynbad in
conjunction with Figs. 6 and 7, as long as the

4 to be transmitted in the direction ¢f the module: and that

5 the conductor (DTR) furnishing the negative voltage is

6 reserved solely for that usage; and that the change from eone
7 state to the other is requested by the processing machine by
8 sending appropriate encoded signals (CMDR) over said

) conductor (TXD).

1 22. The device of one of claims 18-21, characterized
2 in that since the module, for its operation, regquires a

3 relatively large amount of power, the supply voltage (Vco)

4 of the module is furnished by way of a battery (61)

5 connected to the conductor (RTS) of the device that

6 furnishes the positive voltage regquired for its components,
7 the battery being incorporated in a charging eircuit (RS,

8 D2) supplied by the conductor (RTS) that furnishes the

9 positive supply voltage of the circuits from the machine,

10 and being comnected to a circuit that enables it to feed the
1 supply voltage of the module s¢lely when the module is

12 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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program switching or signal routing functions are assured by a

programthat is |ocated wwthin the nenory of the 15 m crocontroller.
This programtests the signals sent on the conductor DTR and
assures the change anong the various states described in
conjunction with Figs. 6 and 7. For exanpl e, positive pul ses
may be sent on the conductor DTR by the processing unit to which
the device is 20 connect ed, whenever a change of state is necessary.
In a variant not shown, the conductor DFR is not connected to any

i nput of the mcrocontroller (59), but serves solely to supply
negative voltage to the anplifier (64). In that case, the
instructions for programsw tching 25 could be sent in encoded form on
t he conductor TXD, and the m crocontroller would then interpret the
signals com ng from TXD to position its outputs in a configuration
correspondi ng 40 to one
of the three states described above. i riant woul d have the
advantage of freeing the Iine DIR to assure solely the supply of -12

V to the operational anplifier

The invention relates to a portable user controlled

pointing peripheral device enabling connection of a memory

5 and/or microcomputer module (44) to a processing machine,
withou£ requiring a specific connector and/or interface
circuit, while preserving the portable nature of such a
module. The main characteristic of the invention resides
in the fact that the device additionally constitutes a

10 pointing peripberal (47, 48, 49), such as a '"mouse", and the
electronic circuits of the device are arranged to use
conductors (RXD, TXD, RTS, DPTR) which are shared between the
machine and the device in order to permit the use of the
pointing functions and the use of the fgnctions of the

15 module.
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(64). 5 The inmportance of the assenbly of Fig. 8 or of its
variant (not shown) in which encoded signals would be sent on the
conductor TXD to drive the mcrocontroller is that it makes it
possible for only the appropriate outputs of the m crocontroller to
send the necessary signals, as a function 10 of the state desired. By
way of exanple, when the device is inafirst state, it is the
signal s output by the position pi ckups t hatSkack1tdfllen i nt o account,
so that signals that are a function of the pickup displacenent or
position are sent on the conductor RXD. 15 At the tine
of the change fromthe first state to the second state, the clock
signal generator (65) is activated via the correspondi ng out put of
the mcrocontroller; its output that is connected to the base of
the transistor T4 by way of the resistor R7 outputs a positive
signal to nake 20 this transistor conducting, and a reinitialization
pul se is output to the reinitialization input RAZ of the nodul e
(60). Si mul t aneously, the input/output line I/O of the nodule is .
put into conmmunication with the c@gpductor RXD by way of the

internal circuits of the mcrocontyoller and of the 25 oper ati onal
anplifier (64). hange fron1thqk§§cond state to the
third ' 89
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state, the signal controlling the clock circuit (65) is

41 mai nt ai ned; 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 fromstate 3
to state 2. 5 By way of exanple, the device described in
conjunction with Fig. 8, or its variant in which the |ink TXD
serves to send encoded signals whenever a change oficet 20f6 state is
necessary, may function in accordance with the flow chart of Fig.
9. 10 Upon initialization, the pickup/reader

m crocontroller (59) is in the pickup node, in other words in a
state corresponding to state 1 of Figs. 6 and 7, and it out puts the
correspondi ng recogni ti on sequence. The scanni ng program for
t he di spl acenent of the 15 devi ce then becones active and outputs the
necessary signals for detection of notion, when pronpted by the

devi ce. If a pulse is sent on DIR, or if the mcrocontroller




receives an appropriate instruction on TXD, the program of t he

pickup is then interrupted; this action is enbodied 20 physi cal |y by
t he appearance of a CVMD interrupt. At that point, a test is nade
to determ ne which type of interruption is involved. In other words
to determ ne whet her the subject of the request is the change to

t he preceding state (CMDR interrupt) or the change to the 25
following state (CVDA interrupt). Mor eover, for greater
security in processing requests for interr ptign when the device
isin either state 1 or Sheet 3 of 6 42
state 3, in which the signals of the position pickup are

transmtted on the conductor DTR, a conplenentary test is done to
verify in fact which state, of these two states, the device is in.
5 If the device is in state 1, a CVDA interrupt would

have the effect of causing the change to state 2, in other wor ds

t he power supply Vcc of the nodule (60) would be
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establ i shed, and the sequence of clock signals and resetting of the
nodul e to zero would be tripped. Contrarily, if the 10 device is in
state 1 and a CMDR interrupt appears, the devi ce woul d then be put
in state 3, that is, the supply vol tage woul d be furnished to the
nodul e, and the cl ock signal and the reset to zero of the nodule
woul d be establ i shed, such that the nodule (60) would operate, and
15 the signals originating fromthe positiorghecic&wp 6woul d be
transmtted over the link DIR If the CVDR i nterrupt, whose
purpose is to change the device to state 2, appears while the
device is in state 3, then the supply voltage Vcc of the nodul e
(60) is 20 mai ntai ned, as is the clock voltage, but no signal for
reinitializing the nodule is output. The output RXD of the devi ce
receives the signals originating in the input/output termnal 1/0
of the nodul e. In the event that the interrupt signals are
generated 25 on the conductor DTR, a CVDA interrupt can correspond to
t he detection of a single pulse on this conductor within a given
period of tinme, for exanple of less than 10 ns. A CVMDR
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43 interrupt can itself correspond to the detection of two

pul ses in the sane period of tine. This is nerely an illustrative
exanpl e, and any equival ent provision is within t he conpetence of
one skilled in the art. 5 Wien the link TXD is used to receive
the interrupt signals, a CVDA interrupt can correspond to a first
encoded signal, while a CVMDR interrupt corresponds to a second
encoded signal. The sole condition in this case is that t hese
encoded signals be differentiated fromthose that Fa be taken into
account by the nodule (60). For exanple, they ’?ﬁ@t not correspond
to a command code of the nodul e. It is understood that for
maxi num security to be assured with the aid of a device according
to the invention, it is desirable for the nodule to be
personal i zed, whether 15 it is renovable or incorporated definitively
i nsi de the housi ng. Thus each nodule may be differentiated by a

di fferent secret password, or by any other nethod in the prior art
applicable to m croconputer and/or nenory cards.
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44 1. A portable, user-controlled pointing peripheral for
positioning a cursor on a display of a data processing nachine,

conpri si ng: - pointing means for generating X-Y information and
generating a pointing signal therefrom - a nmenory and/ or

m croconput er nodul e having an interface adapted to receive information
fromand send information to said processing nmachine; - a
first standard interface for connecting said ﬁ%Oiqéiﬂ peri pheral with
a general purpose peripheral interface of said p P g machi ne, said
first standard interface conprising a plurality of shared conductors

I ncl udi ng a data sending conductor, a data receiving conductor and control
conductors, said nodule receiving information fromthe processi ng nmachi ne
by said data receiving conductor: and - program sw tching
means connected to an output of said pointing nmeans and of said nodul e,
said programsw tching neans being _controlled by at |east one control

signal transnmitted by said procegsyfg,BehbRejover one of said plurality
of conductors so that either said | lgnal or an output signal of
sai d X 1 :
STATE 1= LINK
WITH PICKUP
& :
SEND SEQUENCE FOR PICKUP INK
RECOGNITION STATE 3.
NO
‘ r—éompme OF PICKUP? H°
f

SEND THREE BYTES FOR
PICKUP POSITIONING
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Y§< INTERRUPTION CMD? \>-@_,
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nodul e can be transmtted on said data sendi ng conductor. 2. The

pertpheral of <claim 1, wherein said program swtching neans are—
adapted to put the device in three states: - a first SR?M_GAG'EMEN“ SHEET
said pointing neans are active and said pointing signal ils [ransm.ited-t
sai d processi ng nmachi ne naam 4%
REPLACEMENT SHEET 55 45 07 MAR B3
JUN 1998 while said nodule is inactive; - a seconq stat.e—ih—-whi-ch
sai d nodul e | gggokpv¥e and exchanges information with said processing
machi ne whil e‘said pointing neans are inactive; and a—t-ht-t

state in mhicg 'g o'ﬁé' t] ru%ﬁ@ﬁ%@ poi nting signal is
transmtted t Eéﬁh Tgr% t@ghgﬁﬁgiﬁih§3q§h¥¥§0§%i le is active for
i nternal procBAsSMIABOAOHMPUTER reQki DATY PROCESSINGMACHINGESI d processi ng
machi ne. 3. The peripheral of claim2, wherein said nodule is of
the type requiring @hel bokerstiignalrelatas ree n tpattiatdis wsedi geatrodipd
peri pheral being operable to provide said clock signal for at | east
pointing peripheral device enabling connectlon of a memory
5 and/or microcomputer module (44) to a processing machine,
without requiring a specific connector and/or interface
circuit, while preserving the portable nature of such a
module. The main characteristic of the invention resides
in the fact that the device additionally constitutes a
10 pointing peripheral (47, 48, 49), such as a "mouse", and the
electronic circuits of the device are arranged to use
conductors (RXD, TXD, RTS, DTR) which are shared between the

machine and the device in order to permit the use of the

pointing functions and the use of the functions of the

15 module.

(Fig. 6)



the duration of the second and third states, and @@(AP;ME\” SHEET
relﬂktlallzatlon signal only at the tinme of a change fro é 5 to-t h
second state. 4. The peripheral of claim1, whi |nclug % a0
battery, a charging circuit for receiving a voltage fu nlsﬁb OWgJo
said conductors of said first interfacejd4 said battery suppl
nodul e and sai d program sw tchi ng neans. . The perlpheral of
claim1l, wherein said nodule has a second standard interface._o
type operable to receive and send infornath?n on the same pin connefte to
said data redeividfy EOFFEHEr oRSEETGOPLFOL Pt PPIRELBAI RO SRRUTH
;gktzgén%ﬁgegﬁggfng a cursor on a display of a ﬂgta precessing mach:.neb(1
JUN 1998 omprisirly: = The peripheral of claim1, wherein said control
signal for controlling said programsw tching neans is transmtted on said
data receiving conducpetnefingaimledns sttost agelaech t i@r Kage adndotrmation and
di stingui shable froman information signal sent to the nodul e on
generating a pointing signal therefrom;

- a memory and/or microcomputer module having an
interface adapted to receive information from and send information
to said processing machine;

- a first standard interface for connecting said
pointing peripheral with a general purpose peripheral interface of
said processing machine, said first standard interface comprising
a plurality of shared conductors including a data sending
conductor, a data receiving conductor and control conductors, said
module receiving information from the processing machine by said
data receiving conductor: and

- program switching means connected to an output of
said pointing means and of said module, said program switching
means being controlled by at least one control signal transmitted
by:said processing machine over one of said plurality of conductors

so that either said pointing signal or an output signal of said

module can be transmitted on said data sending conductor.

2. The peripheral of claim 1, wherein said program
switching means are adapted to put the device in three states:
- a first state in which said pointing means are active and

said pointing signal is transmitted to said processing machine

RN A
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are inactive; and

- a third state in which said pointing means are active and
said pointing signal 1is transmitted to said processing machine
while said module 1is active for internal processing and/or

receiving information from said processing machine.

3. The peripheral of claim 2, wherein said module is of the
type requiring a clock signal and a reinitialization signal, said
peripheral being operable to provide said clock signal for at least
the duration of the second and third states, and said
reinitialization signal only at the time of a change from the first

to the second state.

4. The peripheral of claim 1, which includes battery, a
charging circuit for receiving a voltage furnished by one of said
conductors of said first interface, said battery supplying said

module and said program switching means.

5. The peripheral of claim 1, wherein said module has a
second standard intexrface of the serial type operable to receive
and send information on the same pin connected to said data
receiving conductor of said first interface and to said program

switching means.
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6. The peripheral of claim 1, wherein said control signal
for controlling said program switching means is transmitted on said
data receiving conductor of said first standard interface and 1is
distinguishable from an information signal sent to the module on

the same conductor.

7. The peripheral of claim 1, wherein said control signal
for controlling said program switching means is transmitted on a
control conductor of said first standard interface referred to as
a Data Terminal Ready conductor (DTR), a standard Data Terminal
Ready signal from the machine providing a negative voltage level on
said conductor to enable the program switching means to transmit to
the machine any signal provided at an input thereof while said
control signal provides a positive voltage level or vice versa, to
let the program switching means pass from a first state in which
they are adapted to transmit said pointing signal to a second state
in which they are adapted to transmit said output signal of the

mcdule, or vice versa.
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