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The invention relates to a process for activating
a chip card according to the precharacterizing clause of
the main claim, and to a preferred device, suitable for
carrying out the process according to the invention,
according to the precharacterizing clause of the first
device claim. '

A card with an integrated circuit with contacts
or "chip card" usuaily has a rectangular form and has at
a fixed location an 'int_egrated circuit with contacts on
the surface. Such a device has many applications: cheque
or credit card, telephone, pay-TV etc. _

Such a card enables its owner to access a service
or to operate an apparatus. It is considered in particu-
lar for use for a pay-TV system, in which the encoded
televisi.on signal is received by a decoding device, which

recreates a decoded signal if this device is connected to

a chip card which contains the authorization information.
The device for receiving and decoding the signals is
intended for the information exchange with the circuit of
the card to check whether the owner has the authorization
to receive the broadcast. This information exchange is
intended .... to receive the broadcast. This information
exchange [sic] or dialogue takes place via an interface
circuit. The latter includes, in particular, a program-
ming d.c. voltage generator, to write information perma-
nently to the integrated eircuit.

There are vari,ous types of chip cards and one
programing voltage corresponds to each type.

The invention is based on the ocbject of providing _

a reliable process for activating a chip card and a
device which is easy to realise and can be used as part

of an apparatus which is ensured of being fully func-

tional only in connection with an active chip card.
According to the invention, a control unit of the

apparatus, for exemple a decoding device, receives from

a control unit of a chip card brought into- connection

| with the apparatus a signal which determines the value of
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titied “Process And Device For Activating A Chip Card". This invention is
directed to a process for activating a chip card and to a device useful in

enpl oyi ng the igyesijypogEocess. A "chi.pgcard” typical | yePASPr60/01845
rectangul ar configura- tion and includes an integrated circuit having

contacts. The 'Qﬁeﬂéﬁiedtibﬁc%ltE§e@r bANE¢Re BaslsPYE ivHd aéaid)Céli oy on
the surface of the "chi Such a devi ce has a nunber ﬁ apgl | catlons

for exanple, ch%ﬁecwtg?imi’ia? ,the | apparatus Actyates, O %3P,
Such cards enabwhiéhesupply the Mfds te activation ¥8leageaté the chip

_card. The activation voltage with the desired voltage
5 value makes it possible for the chip card to be able to
be used for further steps, for example for the decoding
of information.
A refinement of the invention defines the time
sequence for the applying of supply voltages to the said
10 control units.

- Thus, the control unit present in the apparatus
is supplied with a necessary first supply voltage immedi-
ately after switching on the apparatus. If the presence
of a chip card is detected, the control system of the

15 latter is supplied with a second supply voltage, which is
delayed with respect to the first supply voltage. |
A pi'eferr_ed refinement of the device according to
the invention includes a d.c. voltage generator, which
generates the requisite activation voltage for the chip
20 card in a simple way.
This is characterized in that it includes a
. generator for a controlled voltage, followed by a resis-
tive voltage divider, which has resistors connected in
parallel in a branch, of which at least one is connected
25 in series with a switch which is actuated in dependence
on the d.c. voltege to be supplied.
The voltage made avalilable by the voltage divider
can be used directly for activating the card.
In an edvantageous. enbodiment, however, the
30 output voltage of the voltage divider represents ‘a set
voltage, which controls a control loop, for example with
a ballast transister, which supplies current of suffi-
cient intensity to the programming.
Other measures and advantages of the invention
35 are emphasised by the deecription of a number of exemp-
' lary embodiments thereof, which makes reference to the
drawing, in which:
Fig. 1 shows a preferred exemplary embodiment of the
device acécording to the invention.
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par‘iiculrar apparatus. In particular, such a card can be used in a pay TV
systemi.n which a coded . tel evision signal is received through a decoding

device which r n decoded si gnal en t he decodi ' |
connected wit hegscﬁ'lrlgb?g?g whi ch contains %t'hori za- tion @bﬁzgiégn ce
for receiving degodi h ] )gglqgg? t ' e gl LL.,0Nn
the card to ve??g§'tﬁat hgﬁgbi ?1: |vigg'3’gfdz}[ enp %?gd%ogﬁ%%%gbséga f)%ﬁlﬁgﬁbl ar
pay TV programis aut hoembedimentcefithe inrodaamaccordingritosthechavien- of
information (dialog) begysgnahfe decoder contains, in particular, a

progranmm ng d.c. voltage generator in order to wite information into the
: Fig. 3 "shows a preferred exemplary embodiment of an

5 ~ activation d.c. voltage generator.

Before going into more detail concerning the
description of the exemplary embodiment, it should be
pointed out that the blocks represented individuall'y in
the figures serve merely for a better understanding of

10 the invention. Usually, individual or a number of these
blocks are combined to form units. These may be realized
by integrated or hybrid technology or as program-con-
trolled microcomputers, or as part of a program suitable
for controlling the latter. '

15 Furthermore, it should be pointed out that the
devices and elements included in the individual stages
may also be configured separately. |

Fig. 1 shows a first d.c. voltage controller 1, .
to which a first uncontrolled d.c. voltage Vpl is fed and

20 which feeds a first controlled d.c. voltage VMB to a
first electronic control unit 2 (Electronic Control Unit
ECUl), which is assigned to an apparatus, for example to
a decoding device.

' Furthermore, there is provided a second d.c.

25 voltage controller 3, to which a second uncontrolled d.c.
voltage Vp2 is fed and which supplies a second controlled
d.c. voltage Vecc to a second electronic control unit 4
(ECU2), which is assigned to a chip card (not shown). For
carrying out decoding operations, this chip card must be

30 brought into direct or indirect connection with the
apparatus.

A d.c. voltage generator 5 receives a third
uncontrolled d.c. voltage Vp‘.’. and supplies a third
controlled d.c. voltage Vpp, also referred to in the

35 following as the programming d.c. voltage, to the second
electronic control unit 4. _ o

The £first electronic control unit 2 .contains
[sic] on the one hand a signal CP, which assumes the
value 1 when the cbn:pection between the chip card and the
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int%grafed circuit in a non-volatile manner. There are various types of
"chip cards" and each type corre- sponds to a progranm ng voltage.

[ ' to provide a rel,i abl e nmet hod
[‘? wga devi ce whi ch |sh3| nple to realﬁgrﬁﬁadlzaaih e :

an object of t
chip card and

used as part of
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epntrol unit of a chip card connected with the apparatus.

val ue of the signal deternings an activa-
_ The

5

10

15

20

25

30

35

first electronic control unit supplies a
first control signal CMDVecc to the second voltage con-
troller 3, a second control signal CMDVpp and a third
control signal CMMDvppn to the d.c. #oltage generator 5
and also a further signal to the second electronic
control unit 4. . _ _

The function of the preferred exemplary.embodi-
ment according to Fig. 1 of the device according to the
invention is now explained with the aid of the process
according to the invention, the flow diagram of which is
represented in Fig. 2.

" The process starts with step 100, in which the
apparétus is switched on and there are épplied the
uncontrolled voltages Vp, correspondingly, Vpl, Vp2, Vp3.
The first voltage controller 1 generates in step 101 the

controlled d.c. voltage VMB, whereby the first electronic

control unit 2 is switched on.

Only after the latter is in operation, i.e. in
the case of a microprocessor, for example, that first of
all a so-called RESET routine has to be carried out, does
a step 102 follow, in which it is checked whether an
encoded broadcast is being received.

Once it has been established in step 103 that a
connection between the chip card and the apparatus has
been made (CP=l), in step 164 the control signal CMDVcc
is supplied to the second voltage controller 3. The
latter thereupon generates the controlled d.c. voltage
Vee, whereby-the second electronic control unit 4 is
switched on (step 104a). B? the control signal CMDVpp.,
which is supplied by the first electronic control device
2 in step 105 to the d.c. voltﬁge generator, the latter
supplies in step 105a the voltage Vpp with a fixed value,
in this example with 5 volts.

The second electronic control unit 4 supplies in
step 106 to the first electronic control unit 2 the
activation signal, which contains information on the
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tion vol't age.

On the basis of the signal, the control unit of the appar

at us

triggers further stages which deliver the necessary activation voltage to
the chip card. e ' i on vol tage, the desired v,
ders it possi b|@f%¢7§2§§§hu p card to be u% i zed for furp&ﬂgﬁ’g{éﬁg""
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activation.
) On the basis of the activation signal, the first
electronic control unit 2 supplies in step 107 the
control signal CMDVppn to the d.c. voltage generator 5,
which thereupon switches on the d.c. voltage Vpp with the
desired value Vn, which is fed to the second electromic
control device (step 108). '

There subsequently follows the end of the process
in step 109, which also 'fo_llowe directly if it is estab-

ren-
for

lished in step 102 or step 103 that there is no encoded

broadcast suitable for the system or no conﬁeet'ion
between the chip card and the apparatus (CP not equal to

1).

In versions of the device according to the
invention as shown in Fig. 1, the uncontrolled d.c.
voltages Vpl, Vp2, Vp3 may be identical, so that the
inputs of the voltage controllers 1, 3 and of the d.c.
voltage generator 5 are connected to one another. Fur-
thermore, it is conceivable for the voltage controller 3
to be such that the amplitude of the voltage Vcc rises
over time.

A preferred exemplary embodiment of the d.c.
voltage generator 5, which supplies the activation d.c.
‘voltage Vpp, referred to in the following also as the
programming voltage, with desired values is represented
in Fig. 3. :

It should be pointed out that the values spec-
ified for voltages and component dimensioning merely
characterize e preferred exemplary embodiment, but do not
-restrict the invention itself to these values. The d.c.
voltage generator represented in the figure comprises a
d.c. voltage generator (not shown) which represents the
mains supply and supplies the uncontrolled d.c. voltage
Vp3 of 30 volts via a terminal 11. The latter is con-
nected to the output terminal 12 via an on/off switch 13,
which can be actuated by the control signal CMDVpp, a
current limiter 14 and a ballast transistor 15 of the NPN
type, the conductivity of which is controlled in such a

-

This Sheet Has Been Rep

| N i lll llll



2 " An enbodi
for the applic
control unit p
initial supply

with a second su

ment of the invention defines the chrono- |ogical sequenc
ation of supply voltages to the control units. Thus, the

sent, | e apparatus is_ s pplied with tig
E@bﬁﬁﬁgz%sﬁgedlately after the appar at us |se§a???%28&h4s

relative to t

th
th' a secon Ofwagpl%ﬁvol grémﬁg’?tesgsechttéﬁng%ﬁ’ré&?:lrféyétg%? vol tag

i's del ayed.

10

15

20

25

30

35

d.c. voltage Vpp which nakes it possible to write infor-
mation permanently to a chip card (not shown). The
programming voltage Vpp can assume one of the following
values: 5 volts, 12.5 volts, 15 volts and 21 volts. The
accuracy of this programming voltage is +2.5%.

_ The ballast transistor 15 serves the purpose of
setting the d.c. voltage at the output 12 to the selected
value and of controlling this output voltage.

For this purpose, the base of this transistor 15
is connected to the output of a comparator 16, at the one
input 16, of which there is applied via a voltage divider
with the resistors 17 and 18 of the values 407 and 196
kohms, respectively, a voltage proportional to the output
voltage Vpp. At a second input 16, of the comparator 16
there is applied the set value of the feedback control,
which corresponds to the value desired at the'output 12.

For generating the set value there is provided a
controlled d.c. voltage source 19, which supplies a d.c.
voltage signal of the value 12 volts. The accuracy of
this value is 15%. This voltage is p;assed. on via a
resistor 20 of the value 470 ohms to the terminals of a
Zener ‘diode 21, which supplies a d.c. voltage of 6.8
volts with an accuracy of +2%.

Provided in parallel with the Zener diode 21 is
a voltage divider 22 with output 23, which is connected
to the input 16, of the comparator 16. '

The voltage divider 22 includes between the
terminal 23 and mass a rheostat 24 and between the
terminal 23 and a conductor 25, which is connected to the
cathode of the Zener diode 21, a_resistor 26 of the value
6.8 kohms. _ :

In addition, resistors 27 and 28 are connected in
parallel with the resistor 26. Each of these resistors is
connected in series with a switch 27, and 28;, respect-
ively, controlled by the control signal (MDVppn).

The resistors 27 and 28 have the values 1.82
kohms and 1.37 ohms [sic], respectively. The accuracy of
the value of these resistors is i1%.
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A preferred enbodi ment of the inventive device con- tains a d.c. voltage
generator which generates the acti- vation voltage required for the chip

cord |0 @ <1 i GiRApagle ¢, Vol aae e alor 1 chaapapspratiasy e

enerator for a regulated volt- age, by an

ohm ¢ vol t age di vi der %ﬁh‘ﬁﬁ i ;oﬁzitﬁeor&_acampgﬁ 1 dTodédP ! b€ eaEn0BE

branch, at | east one o ere rs 1s connected in series with a switch

whi ch is actuatbe iewitehesi@Toe amdor2&he the: resiatre hetween ERe| E8T-The
vol tage made amggablﬁtgﬁaugéhé hSon@héeof Disvikies aaraiFedtemic! Yiluecd to

activate the C%:xreeH%\ge\é%é vlar:]l.uaens aadzyeani\?agieloalflec :Onéllieq uéf:rt:étc:) nift Eﬁeongt
5 switches 27, and 28; are open, the second if the switch
27, is closed and the switch 28, is open, and the third
if the switch 27; is open and the switch 28, is closed.
' The controlling of the switches 27, and 28; takes
place through the interface switch by means (not shown)
10 which receive from the chip card the information on the
voltage required for the programming of the latter. Each
switch is controlled by an output of a microactuator. It
is conceivable for the switches 27,, 28, to be realized
in the form of semiconductor components, such as transis-
15 tors, which are correspondingly actuated.
The circuit operates as follows: the comparator
16 supplies the base of the transistor 15 with an error
signal, which represents the difference between the
actual value of the signal V;Sp at the output 12 and the
20 set value, which is present at the input 162. The value
of the signal of the output 12 depends on the state of
conduction of the ballast transistor 15. The ballast
transistor may 15 [sic] be substituted by any other
component of which the conductivity is controllable. |
25 The circuit just described makes possible the
generation of three d.c. voltages with the desired
accuracy (£2.5%) and has an extremely simple construc-
tion. By increasing the number of the resistors connected
in parallel with the resistor 26, a switch being con-
30 nected to each of these additional resistors, the rnumber
of the voltage values which can be supplied to the output
12 can be increased. It is also possible to provide only
two resistors, for example the resistors 26 and 27. In
this case, only' two possible voltage values are avai-
35 lable. . |
The feedback control of the value of the resistor
24 makes it possible to use the advantageous 'range of the
_characteristic of the Zener diode 21.
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vol t ageq'of the voltage divider represents a desired volt- age which
controls a regulating circuit, for exanple with a ballast transistor, which

supplies the prggr 3} V\nthacurrent level sufficie red

oper- ation. ?ﬁ ?g}é"z}’%@ms FIG | is 8:1 preferred e%‘é‘% P?#E?ﬁ

I nventive devi ce. FIG 2 is a flowghal erztl: (r?be'g' eferred enbodl ment of the
odi e

I nventive net hod. FIG 3 is a preferre nt of a generator used to
generate the aclivationPupress for agtivating prehip card which has a

first control unit and, when it is connected to an
apparatus which has a second control unit, makes it
5 possible for the said apparatus to operate properly,
characterized in that the first control unit supplies a
signal to the second control unit;hwhereupon the latter
actuates other stages of the app\aratus, so that an
activation voltage with predetermined values is made
10 available to the chip card.
2. Process according to Claim 1, characterized in
that a supply voltage for the first control unit is made
available only after a predetermined time after switching
on the apparatus.
i5 3. Process according to Claim 2, characterized in
that the predetermined time is determined by the time
which is required in order that the second control unit
is ready for operation after switchihg on.
4. Process according to Claim [sic] 1 to 3, charac-
20 terized in that the value of the activation voltage rises
over time in a manner controlled from a predetermined
initial value to a predetermined final value.
5. Process according to one CIainis 1l to 4, charac-
terized :!.n' that the apparatus is designed as a decoding
25 device and the chip éard contains information, whereby an
| encoded video signal can bé decoded after the activation
Qoltage has been made available to the chip card.
6. Device for activating a chip card which has a
first control__unit: (4) and, when it is connected to an
30 apparatus which has a second control unit (2), makes it
possible for the said app;ratu to operate properly,
characterized in that the first control unit (4) is
designed in such a way that it supplies a signal to the
second control unit '(2) . whereupon the latter aetﬁates
"~ 35 further stages (5) of .the aﬁparatus, which make an
activation voltage (Vpp) with predetermined values (Vn)
available to the chip card. _
7. - Deviée accordi‘ng to Claim 6, characterized in

that there are first means (2, 3), which have the effect
' e
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ferred énbodinent of FIG 1 Before the preferred enbodinent is nore
cl osely described, it should be pointed out that the blocks illus- trated

i.ndi vidual ly i h s serve nerely fqr a better ﬁ?& t he
i nvention. Norna I?’jg?g%?e or several blo ks are conbi ngﬁ} ?‘m#?
T AN e ¢ CRhhECEne aLBbEP Al WAL GeoPOENG! PNag 0Bt o1 unit
program contr ol mcroco% or, pec |ve par‘f 011'r a program
"suited for its ESnmdb axaidabilecondyi afteana Qmmthimiaﬁt%
i ndi vi dual st agEv?:f.Eé‘ﬂi s&b&se%;ggtﬁgpar ately. In FIG 1, a first

d.c. voltage regu at or recerv
Device according to Claim 7, characterized in

5 that the first means (2, 3) determine the predetermined
time on the basis of the time which is required in order
that the second control unit (2) is ready for operation
after switching on. ' '

9. Device according to one of Claims 6 to 8, charac-
10 terized in that there are provided further means (2, 5),
which control the value of the activation voltage (Vpp)
over time, so that it rises from a predetermined initial
value to a predetermined final value (Vn).
10. Device according to one of Claims 6 o 9, charac-
15 terized in that the apparatus is designed as a decoding
device and the chip card contains information, whereby an
encoded video signal can be decoded after the activation
voltage (Vpp) has been made available to the chip card.
11. Device according to one of Claims 6 to 10, .
20 characterized in that there is provided a d.c. voltage
generator (5) which can be actuated by the second control
unit (2)., comprises a voltage divider (22) with resistors
(24, 26) and has in a branch at least two parallel-
connected resistors 26, 27) of which at least one is
' 25 connected in series with a controlled switch (27,), the
' value of the d.c. voltage supplied by the generator (5)
depending on the state (open or closed) of the switch
(27,) . )
12. - Device according to Claim 11, characterized in
30 that the voltage divider (22) has a resistor (26), in
parallel with which there are connected two resistors (27
and 28), of which each 'is connected in leries with a_
corresponding controlled switch (27,, 28,).
13. Device according to Claim 11 or 12, characterized
35 in that the output signal of the voltage divider (22) is
connected to the set-value input (16;) of a control loop,
which supplies the desired d.c. voltage to its output
(12). : o
14. Device a.cco:_:d:l.ng to Claim 13, characterized in

i e




first unr egul at ed d.c. voltage Vpl and provides a first regul ated d.c.
voltage VMB to a first electronic control unit 2 (ECUl) which is assigned

to an apparat sy 'd¥ /97056 | - 10 - 3pcw/3p§0/01845

" that the ccntrol loop has a ballast transistor (15) or
the like, the state of power [sic] of which is controlled
in dependence on the error signal of the feedback con-
trol, i.e. on the deviation of the actual output value
5 from the set value. _

15. Device according to Claim 14, characterized in
that it has a comparator (16), at the first inmput of
which there is applied the signal which the vbltage
_ divider supplies, and at the second input of which there
10 is applied a signal which represents the output signal

(Vpp) . _
16. Device according to one of Claims 11 to 15,
characterized in that a resistor (24) with a variable
value is provided in a second branch of the voltage

15 divider. '
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exanpl e, a decoding device. Also, a second. d.c. voltage generator 3
receives a second unregul ated d.c. voltage Vp2 and which supplies a second
regul at edw@.91/07036t age Vcc to a second el ectronic control unipefy

which.is assigned to a chip card, which is not illustrated. This. chip card
must be directly or indirectly connected to the apparatus in order to
perform decodi ng procedures. A d c. voltage generator 5 receives a third

unregul ated d.c. voltage Vp3 and supplies hird regul ated d.c. voltage
Vpp, hereinafter also called the progrann1 "vol tage, to the second _
el ectronic control unit 4. The first electronic control unit 2 receives a
signal CP , 5 .
| - z CMD Vppn
Vp3o—mm A= ' : ——Vpp
1 o /
' | ] VMB
Vp1 oe—— i} EQU1 =P
| CMD Vee |
4

Vp2o———] p—YE ] Eru2

e e ]

| FIG.3
K&
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whi'ch assunes the value 1 when the connection be- tween the chip card and
and al so an activation signal
electronicwﬁsgihghgfnit 4. The first electronic contro
first cont CVDVcc to the second voltage regulator 3, a second and
CVDVpp and CMMDVppn respectively to the d.c.

as a further gsiygnal
The operation of the prgfzzge

t he apparatus exists,

third control signa
generator 5, as well
unit 4.

enbo

fromthe second
unit 2 .

/01845

vol t age
to th cond el ectronic control .
d?ﬁ@ﬁt shown in FIG 1 can be

understood fromthe flow chart shown in FIG 2. The process starts with

step 100 in which the

cMDVCEC

¥

VCC on
~—£ELU2 on

-104a

1

| CMD Vpp

105

!

Vpp=5V

—105a

I
BESTozvpp 106

CMD Vppn

—107

|

Vpp=-Vn

108
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The invention relates to a process for activating
a chip card according to the precharacterizing clause of
suitable for

carrying out the process according to the invention,

the main claim, and to a preferred device,
according to the precharacterizing clause of the first
device claim.

A card with an integrated circuit with'cbntaéts
or "chip card" usually has a rectangular form and has at
a fixed location an integrated circuit with contacts on
the surface. Such a device has many applications: cheque
or credit card, telephone, pay-TV etc.

Such a card enables its owner to access a service
or to operate an apparatus. It is considered in particu-

lar for use for a pay-TV system, in which the encoded

television signal is received by a decoding device, which

- recreates a decoded signal if this device is connected to

This Sheet Has Be
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a chip card which contains the authorization information.
The device for receiving and decoding the sigmals is
intended for the information exchange with the circuit of
the card to check whether the owner has the authorization
to receive the broadcast. This information exchange is
intended .... to receive the broadcast. This information
exchange [sic] or dialogue takes place via an interface
circuit. The latter includes,

ming d.c. voltage generator, to write information perma-

in particular, a program-

nently to the integrated circuit. o
There are various types of chip cards and one

programming voltage corresponds to each type.

The invention is based on the object of providing

a reliable process for activating a chip card and a
device which is easy to realise and can be used as part
of an apparatus which is ensured of being fully func-
tional only in connection with an active chip card.
According to the invention, a control unit of the
apparatus, receives from
a control unit of a chip card brought into connection
with the apparatus a signal which determines the value of
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(CP=1),
expired,

si gnal
control
si gnal

and, .after the tine required to turn control m
t he conﬂﬁ@ﬁm% nBéen RBYet i s supplied, in stBgEk
vol t age regul at or :ﬂl[’!

and provi des
unit 4 and turn the unit on, as indicated at
CNDVppiansaqnivaxﬂqu)v¢¢¢a§e. Onlthgebgeﬁeraﬁomhﬁ bpﬁduiﬁ”'ii

b
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i ndi cated at stwictosmpply the requisite activation voltage to the chip

card. The activation voltage with the desired wvoltage
value makes it possible for the chip card to be able to
be used for further steps, for example for the decoding

of information.

control units. :

Thus, the control unit present in the apparatus
is supplied with a necessary first supply'voltage immedi-
ately after switching on the apparatus. If the presence
of a chip card is detected, the control system of the
latter is supplied with a second supbly voltage, which is

. delayed.with respect to the first supply voltage.

A preferred refinement of the device according to
the invention includes a d.c. voltage generator, which
generates the requisite activation voltage for the chip
card in a simple way. _

This is characterized in that it includes a
generator for a controlled voltage, followed by a resis-
tive voltage divider, which has resistore'connected in
parallel in a branch, of which at least qnefie connected
in series with a switch which is actuated in dependence
on the d.¢. voltage to be supplied. | |

The voltage made available by the'voltage divider
can be used directly for activating the card.

In an advantageous embodiment, however, ‘the
output voltage of the wvoltage divider represents ‘a set
voltage, which controls a control loop, for example with
a ballast transistor, which supplies current of suffi-
cient intensity to the programming.

Other measures and advantages of the invention
are emphasised by the description of a number of exemp-
lary embodiments therecf, which makee reference to the
drawing, in which: _ -

Fig. 1 shows a preferred exemplary embodiment of the
device according to the invention,



4{ ‘ In step_106, the seco_nd el ectron! c control unit-4—suppH-es—the{first
€l ectronic ¢ REPEACEME‘“QSH;E_ET the acti- _ 'I‘hszheetHasBeenR xaced—

[ s oct w9 | s - R

Fig. 2 shows the flow diagram of a preferred exemplary

embodiment of the process according to the inven-

tion and
Fig. 3 shows a preferred exemplary embodiment of an

activation d.c. voltage generator.

Before going into more detail concerning the
description of the exemplary embodiment, it should be
pointed out that the blocks represented individually in
the figures serve merely' for a better understandé.hﬁg,_:.of
the invention. Usually, individual or a number of these
blocks are combined to form units. These may be realized
by integrated or hybrid technology or as program-con-
trolled microcomputers, or as part of a program suitable
for controlling the latter.

Furthermore, it should be pointed out that the
devices and elements included in the individual !stages
may also be configured separately.

Fig. 1 shows a first d.c. voltage controller 1,
to which a first uncontrolled d.c. voltage Vpl is fed and
which feeds a first controlled d.c. voltage VMB to a
first electronic control unit 2 (Electronic Cén"trol Unit
ECUl), which is assigned to an apparatus, for example to
a decoding device.

Furthermore, there is provided a second d.c.
voltage controller 3, to which a second uncontrolled d.c.
voltage Vp2 is fed and which supplies a second controlled
d.c. voltage Vecc to a second electronic control unit 4
(ECU2), which is assigned to a chip card (not shown). For
carrying out decoding operations, this chip card must be:
brought into direct or indirect connection with the
a.ppara.tﬁs.

A d.c. voltage generator 5 receives a third
uncontrolled d.c. irolta.ge Vp3 and supplies a third
controlled d.c. voltage Vpp, also referred to in the
following as the programming d.c. voltage, to the second
electronic control unit 4.

The first electronic control unit 2 contains
[sic] on the one hand a signal CP, which assumes the
value 1 when the connection between the chip card and the
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established in4tep 102 or step 103 that no coded broadcast suitable for

the systemis present Gfhe girst electronic control unit supplies a
first control signal CMDVecc to the second voltage con-
troller 3, a second control signal CMDVpp and a third
control signal CMMDVppn to the d.c. voltage generator 5
and also a further signal to the second electronic
control unit 4.

The function of the preferred exemplary embodi-
ment according to Fig. 1 of the device according to the
invention is now explained with the aid of the process
according to the invention, the flow diagram of which is
represented in Fig. 2.

The prdcess starts with step 100, in which the
apparatus is switched on and there are ap;ﬁlied the
uncontrolled voltages Vp, correspondingly, Vpl, Vp2, Vp3.
The first voltage controller 1 generates in step 101 the
controlled d.c. voltage VMB, whereby the first electronic
control unit 2 is switched on. |

Only after the latter is in operation, i.e. in
the case of a microprocessor, for example, that first of
all a so-called RESET routine has to be carried out, does
a step 102 follow, in which it is checked whether an
encoded broadcast is being received.

Once it has been established in step 103 that a
connection between the chip card and the apparatus has
been made (CP=1), in step 104 the control signal CMDVcc
is supplied to the second: voltage controller 3. The
latter thereupon generates the controlled d.c. voltage
Vee, whereby the second electronic control unit 4 is
switched on (step 104a). By the control signal CMDVpp,
which is supplied by the first electronic control device
2 in step 105 to the d.c. voltage generator, the latter
supplies in step 105a the voltage Vpp with a fixed value,
in this example with 5 volts. |

The second electronic contrel unit 4 supplies in
step 106 to the first electronic control unit 2 the
activation signal, which contains information on the
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A pr

odi nent of the d.c. voltage generator
On the basis of the activation sigmnal, the first

electronic control unit 2 supplies in step 107 the

control signal CMDVppn to the d.c. voltage generator 5,

which thereupon switches on the d.c. voltage Vpp wit‘h"’*t'lhe
desired value Vn, which is fed to the second el'ectz;'__'qsig.a.é?
control device (step 108).

There subsequently follows the end of the process -

in step 109, which also follows directly if it is estab-
lished in step 102 or step 103 that there is no encoded
broadcast suitable for the system or no connection
between the chip card and the apparatus (CP not equal to
1l). ' '

In versions of the device according to the
invention as shown in Fig. 1, the uncontrolled d.c.
voltages Vpl, Vp2, Vp3 may be identical, so that the
inputs of the voltage controllers 1, 3 and of the d.c.
voltage generator 5 are connected to one another. Fur-

' thermore, it is conceivable for the voltage controller 3

to be such that the amplitude of the voltage Vecc rises
over time.

A preferred exemplary embodiment of the d.c.
voltage genérator 5, which supplies the activation d.c.
voitage Vpp, referred to in the following also as the
programming voltage, with desired values is represented
in Pig. 3. '

It should be pointed out that the values spec-
ified for voltages and component dimensioning merely
characterize a preferred exemplary embodiment, but do not
restrict the invention itself to these values. The d.c.
voltage generator represented in the figure comprises a
d.c. voltage generator (not shown) which represents the
mains supply and supplies the- uncontrolled d.c. voltage
Vp3 of 30 volts via a terminal 11. The latter is con-
nected to the output terminal 12 via an on/off switch 13,
which can be actuated by the control signal CMDVpp, a
current limiter 14 and a ballast transistor 15 of the NPN
type, the conductivity of which is controlled in such a
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programming voltage Vpp can assume one of the following
values: 5 volts, 12.5 volts, 15 volts and 21 volts. The

accuracy of this programming voltage is £2.5%.

The ballast transistor 15 serves the purpose of
setting the d.c. voltage at the output 12 to the selected
vaiue and of controlling this output voltage. o

For this purpose, the base of this transiségé 15
is connected to the output of a comparator 16, at the one
input 16, of which there is applied via a voltage divider
with the resistors 17 and 18 of the values 407 and 196
kohms, respectively, a voltage proportional to the output
voltage Vpp. At a second input 16, of the comparator 16
there is applied the set value of the feedback control,
which corresponds to the value desired at the output 12.

For generating the set value there is provided a
controlled d.c. voltage source 18, which supplies a d.c.
voltage signal of the value 12 volts. The accuracy of
this value is 1:5%.. This voltage is passed on via a
resistor 20 of the value 470 ohms to the terminals of a
Zener ‘diode 21, which supplies a d.c. voltage of 6.8
volts with an accuracy of 2%. _

Provided in parallel with the Zener diode 21 is
‘a voltage divider 22 with output 23, which is connected
to the input 16, of the comparator 16.

The voltage divider 22 includes between the
terminal 23 and mass a rheostat 24 and between the
terminal 23 and a conductor 25, which is connected to the
cathode of the Zener diode 21, a resistor 26 of the value
6.8 kohms. o

In addition, resistors 27 and 28 are connected in
parallel with the resistor 26. Each of these resistors is
connected in series with a switch 27, and 28,, respect-
ively, controlled by the control signal (MDVppn).

The resistors 27 and 28 have the values 1.82
kohms and 1.37 ohms [sic],'respectively. The accuracy of
the value of these resistors is 11%. '



CMDVpp, a curr Tmter ng @ ballast transistor 15 of the NPN type

Fhe conductivity @&sﬁﬁﬁﬂ&ﬁ# is- tor 15 is contrqtd
that a programm ng \“H“ pears at output term A@m
information to be |tten into a (not illustrated) c

-7 - 23 OCT 199

Depending on the state (open/closed) of each of
the switches 27; and 28;, the resistor between the ter-
minal 23 and the conductor 25 has a different value.
Three of the values are available: the first if the two
switches 27, and 28; are open, the second if the switch
27, is closed and the switch 28, is open, and the third
if the switch 27, is open and the switch 28, is closed.

The controlling of the switches 27; and 28; takes
place through the interface switch by means (not shown)
which receive from the chip card the information on the
voltage required for the programming of the lal,'tj.__t;e'r. Each
switch is controlled by an output of a microactuator. It
is conceivable for the switches 27,, 28, to be realized
in the form of semiconductor components, such as transis-
tors, which are correspondingly actuated.

The circuit operates as follows: the comparator
16 supplies the base of the transistor 15 with an error
signal, which represents the difference between the
actual value of the signal Vpp at the output 12 and the
set value, which is present at the input 16,. The value
of the signal of the output 12 depends on the state of
conduction of the ballast transistor 15. The ballast
transistor may 15 {[sic] be substituted by any other
component of which the conductivity is controllable.

The circuit just described makes possible the
generation of three d.c. wvoltages with the desired
accuracy (+2.5%) and has an extremely simple construc-
tion. By increasing the number of the resistors connected
in parallel with the resistor 26, a switch being con-
nected to each of these additional resistors, the number
of the voltage values which can be supplied to the output
12 can be increased. It is also possible to provide only
two resistors, for example the resistors 26 and 27. In
this case, only two possible voltage values are avai-

A lable.

The feedback control of the value of the resistor
24 makes it possible to use the advantageous range of the
characteristic of the Zener diode 21.
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first control unit and, when it i1is connected to an
apparatus which has a second control unit, makes it
possible for the said apparatus to operate properly,
characterized in that the first control unit supplies a
signal to the second control unit, whereupon the latter
actuates other stages of the apparatus, so that an
activation voltage with predetermined values is made
available to the chip card.

2. Process according to Claim 1, characterized in
that a supply voltage for the first control unit is made:
available only after a predetermined time after switchzng
on the apparatus.

3. Process according to Claim 2, characterized in
that the predetermined time is determined by the time
which is required in order that the second control unit
'is ready for operation after switching on.

4, Process according to Claim [sic] 1 to 3, charac-
terized in that the value of the activation voltage rises
over time in a manner controlled from a predetermined
initial wvalue to a predetermined final wvalue. '

5. Process according to one Claims 1 to 4, charac-
terized in that the apparatus is designed as a decoding
device and the chip card contains information, whereby an
encoded video signal can be decoded after the activation
voltage has been made available to the chip card.

6. Device for activating a chip card which has a
first control unit (4) and, when it is connected to an
apparatus which has a second control unit (2), makes it
possible for the said apparatus to operate properly,
characterized in that the first control unit (4) is
designed in such a way that it supplies a signal to the
second control unit (2), whereupon the latter actuates
further stages (5) of .the apparatus, which make an
activation voltage (Vpp) with predetermined values (Vn)
available to the chip card.

7. Device according to Claim 6, charactérized in
that there are first means (2, 3), which have the effect

. f
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8. Device according to Claim 7, characterized in
that the first means (2, 3) determine the predetermined
time on the basis of the time which is required in order
that the second contrel unit (2) is ready for operation
after switching on. ' '
9. Device according to one of élaims 6 to 8, charac-
terized in that there are provided further means (2, 5),
which control the value of the activation voltage (Vpp)
over time, so that it rises from a predetermined initial
value to a predetermined final wvalue (Vn). _
10. Device according to one of Claims 6 o 39, charac-
terized in that the apparatus is designed as a decoding
device and the chip card contains information, whereby an
encoded video sigmal can be decoded after the activation
voltage (Vpp) has been made available to the chip card.
11. Device according to one of Claims 6 to 10,
characterized in that there is provided a d.c. voltage
generator (5) which can be actuated by the second control
unit (2); comprises a voltage divider (22) with resistors
(24, 26) and has in a branch at least two parallel-
connected resistors 26, 27) of which at least one is
connected in series with a controlled switch (27;), the
value of the d.c. voltage supplied by the generator (5)
depending on the state (open or closed) of the switch
(27,). .
12. Device according to- Claim 11, characterized in
that the voltage divider (22) has a resistor (26), in
parallel with which there are connec_:ted two resistors (27
and 28), of which each 'is connected in series with a
corresponding controlled switch (27,, 28,).
13. Device according to Claim 11 or 12, characterized
in that the ocutput signal of the voltage divider (22) is
connected to the set-value input (16,) of a control loop.
which supplies the desired d.c. voltage to its output
(12). .
14. Device acco;‘ding to Claim 13, characterized in
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This voltage is transmtted via a resistor ZH ' of 470 ohm
fror exanple, to the ternminals of a breakdown "’mmnmlmmmupp' ies a d.c.
voltage of 6.8 V at an accuracy of plus/ninus*2 pert cent s Axval t age di vi der
22, having an output term nal 23 connected to the input 162 term nal of
conparator 16, is parallel to the breakdown di ode 21. The vol tage divider
22 contains a rheostat 24 connected hetygen output term nal 23 and ground,
and a resistor 26, having a value of 6.8 kohmfor exanple, is conneeted
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in dependence on the error signal of the feedback con-
trol, i.e. on the deviation of the actual output value
from the set wvalue.
15. Device aécording to Claim 14, characterized in
that it has a comparator (16), at the first input of
which there is applied the signal ‘which the voltage
divider supplies, and at the second input of which there
is applied a signal which represents the output signal
(Vpp) . _
1s6. Device according to one of Claims 11 to 15,
characterized in that a resistor (24) with a variable
value is provided in a second branch of the voltage
divider.

- This g

hee

Wi



in parallel with resistor 26. The resistors 27 and 28 are respectively
connected in series with switches 27[err] and 28[err]. The swi tches 27[err]
and 28[err] are controlled by the control signal CVDVppn. The resistors 27
and 28 can have the values 1.82 kohmand 1.37 kohm respectively, for
exanpl e and the accuracy of the val ue _of,these resistors can be plus/m nus
1 per cent. Dependi ng upon the open an& cl osed status of the switches
27[err] and 28[err], the parallel resistance value be- tween output

terminal 23 and combeAss R vicwerok (AerEvATYAGURSCHTAT eRRD! t he
possi bl e val ues avail able are: the first value when both swi tches 27[err]

and 28[err] are
ABSTRACT

A system consisting of a process and suitable device
for activating a chip card is simple and reliable and can
be incorporated in an apparatus which is fully functional
only in combination with an active chip card. A control
unit (ECUl) of the apparatus (for example a decoding
device) receives from a control unit (ECU2) of the chip
card connected to the apparatus a signal which determines
the value of an activation voltage. On the basis of said
signal, the control unit of the apparatus actuates other
stages. (3, 5) which supply the requisite activation voltage
to the chip card. The system of the invention is preferably

used for decoding video signals (pay TV).

FIGURE 1.
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and switch 28[err] is closed. The control of switches 27[err] and 28[err]
I's carried out through an interface (not illustrated) which receives,

i nformati on on the voltage required fromthe chip card. Both of sw tches
27[err] and 28[err] are controlled by an output of a mcro-actuator. It is
con- ceivable and preferable that the switches 27[err] and 28[err] are in
the form of sem conductor conponents, suzh-as tran- sistors which are
vol t age tri gger ed. I n operation, conparator 16 supplies an error signal,
representing the difference betmee?—ﬂ qgtual val ue of signal Vpp at

out put 12 and the desired value applied to input terminal 162, to the base
of transistor 15. The
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val ue of the signal at output termnal 12 depends on the conduction state

of ballast transistor 15. The ballast transistor 15 can be repl aced by

ot her types of solid state devices, the conductivity of which can be con-

“trolled. The circuit just described enables the generation of three d.c.
voltages with the desired accuracy (plus/- mnus 2.5 percent) .and is very

sinple in construction. By increasing The hunber of resistors connected in
par- allel with resistor 26, whereby a switch is connected to each of the

additional resistors, the nunmber of voltage val ues, mhiﬁﬁpﬁz:“ﬁﬁ?da vered
EMENT SiiggT

to output 12, may be. bl

FIG.3

\ - “a RN
i A IS

1 o Ctooa ¥
I P a.

|  This Sheet Has Been i3

(I




~are available. The regula- tion of the value of re@,gtb‘fECng‘ZlZ:En es T
of the advantageous region of the steady state chag a&t&t&g B,
R

PSS

i acreased. It is also possible to provide just two resis- tors,

ot (1-% 227

exanmpl e, resistors 26 and 27. In this case only two pPUgsEblE VEIL

di ode 21.

&

¢
S

5)
1 b9 Drawing(s)
_ ¢ L) Ahbstract
PROCESS_ AND DEVICE FOR ACIIVATING A
| CHIF CARD | r 3 o7 REcmpT. MM

This is a continuation of PCT application PCT/EP
09/01845 filed Nov. 3, 1950 by Jose 1. Rodriguez and
titled “Process And Device For Activating A Chip
Card”.

This invention is directed to a process for activating

2 chip card and to a device useful in employing the:

inventive process.

A *“‘chip card” typically has a rectangular configura-
tion and includes an integrated circuit having contacts.
The integrated circuit is arranged at a particular loca-
tion on the surface of the “chip card”. Such a device has
a number of applications, for example, cheque or credit
card, telephone, pay TV, and many others. Such cards
enable the owners to access a service or to operate a
particular apparatus. In particular, such a card can be
used in a pay TV system in which a coded television
signal is received through a decoding device which
regenerates a decoded signal when the decoding device
is connected with a chip card which contains authoriza-

tion data. The device for receiving and decoding the

signals exchanges data with the circuit on the card to
verify that the individual attempting to access a particu-
lar pay TV program is authorized to receive the broad-
cast. This exchange of information (dialog) between the
decoder contains, in particular, a programming d.c.
voltage generator in order to write information into the

. integrated circuit in a non-volatile manner. There are

various types of “chip cards” and each type corre-
sponds to a programming voltage.

It is an object of the invention to provide a reliable
method for activating a chip card and to provide a
device which is simple fo realize and can be used as part
of an apparatus which is fully functional only when
used in conjunction with an active chip card.

According to the invention, a controtl unit of an appa-
ratus, for example a decoding device, receives a signal
from a control unit of a chip card connected with the
apparatus. The value of the signal determines an activa-
tion voltage. On the basis of the signal, the control unit
of the apparatus triggers further stages which deliver
the necessary activation voltage to the chip card. The
activation voiltage, with the desired voltage value, ren-
ders it possible for the chip card to be utilized for fur-

ther steps, for example, for decoding information. REPLACEMENT SHEET

~ 2DEC 1997
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70 1 ’'claim 1. A nethod of using a chip card to enable the genera- tion
of first and second supply voltages for said chip card by a control

apparatus, said nethod conprising the steps of: generating said first
supply voltage at a first output of said control apparatus in response
to said chip card bei ng coupled to sai d control apparatus; appl yi ng
said first supply voltage to said chip card,; generating said second

supply voltage at a secAmdembodiment of the invention defines the chrono-
logical sequence for the application of supply voltages
1o the control units. Thus, the control unit present in the
apparatus is supplied with the necessary initial supply
voltage immediately after the apparatus is switched on.
When the presence of a chip card is detected, the con-
trol system is supplied with a second supply voltage
which, relative to the first supply voltage, is delayed.

A preferred embodiment of the inventive device con-
tains a d.c. voltage generator which generates the acti-
vation voltage required for the chip card in a simple
manner. The d.c. voltage generator is characterized by
the fact that it contains a generator for a regulated volt-
age, followed by an ohmic voltage divider which has
resistors connected in parallel in one branch, at least one
of the resistors is connected in series with a switch
which is actuated in dependence upon the d.c. voltage
10 be supplied. The voltage made available through the
voltage divider can be directly used to activate the card.
However, in an advantageous configuration, the output
voltage of the voltage divider represents a desired volt-
age which controls a regulating circuit, for example
with a ballast transistor, which supplies the program-
ming with a current level sufficient for the desired oper-
ation.

In the FIGURES:

FIG. 1 is a preferred embodiment of the inventive
device. '

FIG. 2 is a flow chart of a preferred embodiment of
the inventive method.

FIG. 3 is a preferred embodiment of a generator used
to generate the activation direct voltage for the pre-
ferred embodiment of FIG. 1.

Before the preferred embodimient is more closely
described, it should be pointed out that the blocks illus-
trated individually in the figures serve merely for a
better understanding of the invention. Normally, single
or several blocks are combined to form units. These can
be realized in integrated or hybrid technology or as a
program-controlled microcomputer or, respectively, as
a part of a program suited for its control. Also, the
devices and elements contained in the individual stages
can also be realized separately.

In FIG. 1, a first d.c. voltage regulator 1 receives a
first unregulated d.c. voltage Vpl and provides a first
regulated d.c. voltage VMB to a first electronic control
unit 2 (ECU1) which is assigned to an apparatus, for
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1

out put* of said control apparatus, said second sup- ply voltage

exhibiting an initial voltage |evel; appl yi ng said second supply .
voltage at said initial voltage level to said chip card while said
first sup- ply voltage is applied to said chip card; recei ving
at an input of said control apparatus a c®n- trol signal fromsaid
chip card indicating a pro- gramm ng voltage | evel required for
activation of exdmipleha decoding device. also,t Secgndal.cl voltaged supply
vol tage from said inigeémdrator 3 receieascd sécondonirepiligéd @i, Rebliaget age | evel in
response to saVp2amd whictSsupiplies a second regulated d.c. voltage

Vce to a second electronic control unit 4 (ECU2) which
is assigned to a chip card, which is not illustrated. This
chip card must be directly or indirectly connected to
the apparatus in order to perform decoding procedures.
A d.c. voltage generator § receives a third uaregulated
d.c. voltage Vp3 and supplies a third regulated d.c.
voltage Vpp, hereinafter also called the programming
voltage, to the second electronic control unit 4.

The first electronic control unit 2 receives a signal CP
which assumes the value 1 when the connection be-
tween the chip card and the apparatus exists, and also an
activation signal from the second electronic control unit
4. The first electronic control unit 2 sends a first control
signal CMDVcc to the second voltage regulator 3, a
second and third control signal CMDVpp and
CMMDVppn respectively to the d.c. voltage generator
S, as well as a further signal to the second electronic
control unit 4.

The operation of the preferred embodiment shown in
FIG. 1 can be understood from the flow chart shown in
FIG. 2. The process starts with step 100 in which the
apparatus is switched on and the unregulated voltages
Vp, corresponding to Vpl, Vp2, Vp3 are applied. The
first voltage regulator 1 generates the regulated d.c.
voltage VMB in step 101 and the first electronic control
unit 2 is switched on. ' '

After electronic control unit 2 is turned on, with the
aid of a microprocessor, which first performs a so-
called RESET routine, step 102 is entered in which a
check is made to verify whether a coded ‘broadcast is
being received. ‘

Step 103 is used to establish that a connection be-
tween the chip card and the apparatus has been made
(CP=1), and, after the time required to turn control
‘unit 2 on has expired, the control signal CMDVce is
supplied, in step 104, o the second voltage regulator 3.
The second voltage regulator 3 responds to the

CMDVecc signal and provides the regulated d.c. voltage
Vec to the second electronic controf unit 4 and turn the |
unit on, as indicated at step 104a. The control signal
CMDVpp is supplied to the d.c. voltage generator § by
the first electronic control device 2 in step 105 and the
generator 5 provides the voltage Vpp to control unit 4,
in this example at a fixed value of 5V, as indicated at | REP] ACFME
Step 105 \EPLACEMENT SHE
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2. The nethod of claiml1l wherein said first supply voltage for said chip
card is first nmade avail able a prede- termned time after said control
apparatus is turned on. 3. The nethod of claim 2 wherein said

pr edet er m ned time is determned by the tinme required for said control
apparatus to becone ready for operation after turning sai d apparatus on.
4. The nmethod of claim3 wherein said adjustnent of sai d second vol tage

supply level rises fromipakipi M6, BHe secoHd @léctraiit Cedtitedl’ abit 89 Vol t age
| evel during a prede- sugphestRefirst iefdtidHi6 c¥Atrol unit PwiltPille Qri-appar at us
for providing first angtafsighial which contains information on the value
Vn of the programming d.c. voltage Vpp required for
the activation. On the basis of the activation signal, the
first electronic control unit 2 provides, in step 107, the
control signal CMDVppn to the d.c. voltage generator
8. The generator 5 then provides the voltage Vpp with
the desired value Vn and provides the voltage Vpp to
the second electronic control unit 4 in step 108. The
process comes to an end in step 109 after voltage Vpp is
provided to control unit 4. Also, step 109 is directly
entered when it is established in step 102 or step 103 that
no coded broadcast suitable for the system is present or.
that no connection between chip card and apparatus
(CP not equal to 1) is present.
For some versions of the preferred embodiment
shown in FIG. 1, the unregulated direct voltages Vpl,
Vp2, Vp3 can be identical, so that the input terminals of
voltage regulators 1, 3 and direct voltage generator 5
are interconnected. Also, it is conceivable that the volt-
age regulator 3 can be designed in such a way that the
amplitude of voltage Vcc increases with time from a
predetermined initial value to a predetermined. final
value. :
A preferred embodiment of the d.c. voltage generator
5, which supplies the activation direct voltage Vpp,
hereinafter also called the programming voltagé, with
desired values, is illustrated in FIG. 3.
1t should be pointed out that the specified values for
voltages and dimensioning of components merely char-
acterize a preferred embodiment and do not limit the
invention. The voltage generator shown in FIG. 3 con-
sists of a d.c. voltage generator (not illustrated) which
represents the main supply and deliver the unregulated
d.c. voltage Vp3 of 30 V to an input terminal 11. Termi-
nal 11 is connected to output terminal 12 of an on/off
switch 13, which can be actuated by the control signal
CMDVpp, a current limiter 14 and a ballast transistor
15 of the NPN type. The conductivity of ballast transis-
tor 15 is controlled in such a way that a programming
voltage Vpp appears at output terminal 12 allowing
information to be written into a (not illustrated) chip
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supply voltages to a chip card, said control apparatus conpri si ng:

5

card in a non-volatile manner. The programming volt-
age Vpp can assume one of the following values: 5 V,
12.5V, 15V and 21 V. The accuracy of this program-
ming voltage is plus/minus 2.5 per cent. The ballast
transistor 15 serves to adjust the voltage at output ter-
minal 12 to the chosen value and to regulate the output
voltage at output terminal 12. For voltage regulating
purposes, the base of transistor 15 is connected to the
output of a comparator 16. One input terminal 16; of
comparator 16 is connected to a voltage divider com-
posed of resistors 17 and 18, which can be 407 and 196
kohm respectively, for example. Input terminal 16, thus
receives a voltage proportional to the output voltage
Vpp. The desired regulation voltage value is applied to
the second input terminal 16; of the comparator 16, and
is the voltage value which is desired at output terminal
12.

A regulated d.c. voltage source 19, which supplies a
12 V voltage, for example, provides the desired voltage
level to input terminal 16;. The accuracy of the desired
voltage level is plus/minus 5 per cent, for this example.
This voltage is transmitted via a resistor 20, having a
value of 470 ohm, for example, to the terminals of a
breakdown diode 21 which supplies a d.c. voltage of 6.8
V at an accuracy of plus/minus 2 per cent. A voltage
divider 22, having an output terminal 23 connected to
the input 162 terminal of comparator 16, is parallel to the
breakdown diode 21. The voltage divider 22 contsins a
rheostat 24 connected between output terminal 23 and
ground, and a resistor 26, having a value of 6.8 kohm for
example, is connected between outpat terminal 23 and a
conductor 25 which is connected to the cathode of
breakdown diode 21. Resistors 27 and 28 are connected
in parallel with resistor 26. The resistors 27 and 28 are
respectively connected in series with switches 27; and
28;. The switches 27; and 28; are controlled by the
control signal CMDVppn. The resistors 27 and 28 can
have the values 1.82 kohm and 1.37 kohm respectively,
for example and the accuracy of the value of these
resistors can be plus/minus 1 per cent. '

Depending upon the open and closed status of the
switches 27 and 28, the parallel resistance value be-
tween output terminal 23 and conductor 25 can have
different values. Three of the possible values available
are: the first value when both switches 27; and 28, are
open, the second value when switch 27; is closed and
switch 28, is open, and the third when switch 27, is open.
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means: for generating said first and second supply
chip card in response to

applying said first supply voltage to said

T

vol t ages; means for

said chip card being cou- pled to said control apparatus; means for
appl ying said second supply voltage at an initial voltage level to said
chip card while said first supply voétage is applied to said chip card;
and means for adjusting said second supply voltage from said initial
value to a progranm ng voltage |evel required for activation of said
chip card in responsend switéh 28,5981050d. THOEGHtrél FBwitdis 2| dhdar d

| ndi cat i ng 28, is carried out through an interface (not illustrated)

which receives, information on the voltage required
from the chip card. Both of switches 27; and 28, are
controlled by an output of a micro-actuator. It is con-
ceivable and preferable that the switches 27; and 28, are
in the form of semiconductor components, such as tran-
sistors which are voltage triggered.

In operation, comparator 16 supplies an error signal,
representing the difference between the actual value of
signal Vpp at output 12 and the desired value applied to
input terminal 163, to the base of transistor 15. The
value of the signal at output terminal 12 depends on the
conduction state of ballast transistor 15. The ballast
transistor 15 can be replaced by other types of solid
state devices, the conductivity of which can be con-

trolled.

The circuit just described enables the generation of
three d.c. voltages with the desired accuracy (plus/-
minus 2.5 percent) and is very simple in construction.
By increasing the number of resistors connected in par-
allel with resistor 26, whereby a switch is connected to
each of the additional resistors, the number of voltage
values, which can be delivered to output 12, may be
increased. It is also possible to provide just two resis-
tors, for example, resistors 26 and 27. In this case only
two possible voltage values are available, The regula-
tion of the value of resistor 24 enables the use of the
advantageous region of the steady state characteristic of

breakdown diode 21.
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the required val ue of said programm ng vol t age | evel . 6. The system
of claim5 wherein said supply voltage generating neans conprises a vol tage
regul ator includ- ing a voltage divider having one branch including resis-
tors connected at a node and a plurality of parallel branches, each of said
branches including a series con- nection7of a resistor and a switch
responsive to said cqntrol signal for varying the output vol tage of said

vol tage regul ator. em of lal m 6 wh | n said voltage regul a-
tion means includes a- é)ﬂ;ﬁé}?%ilei

usipg a@ g{? t e genera-
tion of first and second supply oltages for said chip
card by a control apparatus, said method comprising the
steps of:
generating said first supply voltage at & first output of
said control apparatus in response to said chip card
being coupled to said control apparatus;
applying said first supply voktage to said chip card;
generating said second supply voltage at a second
output of said control apparatus, said second sup-
ply voltage exhibiting an initial voltage level;

applying said second supply voltage at said initial
voltage level to said chip card while said first sup-
ply voltage is applied to said chip card;

receiving at an input of said contro] apparatus a con-

trol signal from said chip card indicating a pro-
gramming voltage level required for activation of
said chip card;

adjusting said second supply voltage from said initial

level to sa2id programming vcitage level in response
to said control signal.

2. The method of claim 1 wherein said first supply
voltage for said chip card is first made available a prede-
termined time after said control apparatus is turned on.

3. The method of claim 2 wherein said predetermined
time is determined by the time required for said control
apparatus to become ready for operation after turning
said apparatus on.

4. The method of claim 3 wherein said adjustment of
said second voltage supply level rises from said initial
value to said programming voltage level during a prede-
termined time interval.

§. Control apparatus for providing first and second
supply voltages to a chip card, said control apparatus
comprising:
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out put- voltage of said voltage regulator with a refer- ence voltage to
regul ate sai d output voltage. 8. The systemof claim7 wherein said

vol tage regul a- tion neans includes a ballast transistor responsive to said
conparator for regulating the output vol tage of said voltage regul ation
means. *okok * 8

means for generating said first and second supply

voltages;

means for applying said first supply voltage to said

chip card in response to said chip card being cou-
pled to said control apparatus;
means for applying said second supply voltage at an
initial voltage level to said chip card while said first
supply voltage is applied to said chip card; and

means for adjusting said second supply voltage from
said initial value to a programming voltage level
required for activation of said chip card in response
to a control signal from said chip card indicating
the required value of said programming voltage
level.

6. The system of claim 5§ wherein said supply voltage
generating means comprises a voltage regulator includ-
ing a voltage divider having one branch including resis-
tors connected at a node and a plurality of parallel
branches, each of said branches including a series con-
nection of a resistor and a switch responsive to said
control signal for varying the output volitage of said
voltage regulator.

7. The system of claim 6 wherein said voltage regula-
tion means includes a comparator for comparing the
output voltage of said voltage regulator with a refer-
ence voltage to regulate said output voltage.

8. The system of claim 7 wherein said voltage regula-
tion means includes a ballast transistor responsive to
said comparator for regulating the output voltage of

said voltage regulation means.
* % = * =
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