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Description

BACKGROUND OF THE INVENTION

[0001] The presentinvention relatesto electronic print-
ers and laminators of the type used to print or laminate
a substrate. More specifically, the present invention re-
lates to the transfer of data between the electronic printer
or laminator and supplies which are used during opera-
tion of the printer.

[0002] Electronic printers are used for printing onto the
substrate. Examples of such printers include bubble jet,
dye sublimation, impact, and laser printers. In general,
all such printers require some type of supply for their
continued operation. Examples of such supplies include
ribbon, ink, toner cartridge, print medium, overlaminate
film, cleaning tape, cleaning roller, etc.

[0003] U.S. Patent No. 5,755,519, issued May 26,
1998 and entitled "PRINTER RIBBON IDENTIFICATION
SENSOR" describes an identification system for a hub
which carries a ribbon. This allows the printer to receive
information from the ribbon core such as the type of rib-
bon or the particular section or panel of ribbon being print-
ed. The information is encoded magnetically or through
bar coding. However, the information carried on the rib-
bon is fixed and can not be changed during use. Another
prior art arrangement is disclosed by EP-A-395.320.

SUMMARY OF THE INVENTION

[0004] According to one aspect of the present inven-
tion, there is provided an identification card printer com-
prising: a card supply containing individual cards; rollers
driven by motors configured to drive one of the cards in
forward and backward directions; a print supply including:
a core supported for rotation; a print ribbon wound on the
core; and an alterable ID tag circuit mounted to the core
and having a memory containing information relating to
parameters of the print ribbon including a private key
used in a process of digital encryption to prevent unau-
thorized use of the supply; a thermal print head config-
ured to engage the print ribbon and print on the card
driven by the rollers; an encoder configured to detect
rotation of the core and generate a count signal corre-
sponding to the rotation of the core; and a printer con-
troller adapted to communicate with the encoder and the
memory of the alterable ID tag circuit, read the supply
information from the memory and write supply informa-
tion to the memory of the alterable ID tag circuit, wherein
the supply information includes a number of prints re-
maining that is based on the count signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]

Figure 1 is a schematic representation of a thermal
printer head and ribbon shown in use with a ribbon
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index code and code sensor and schematically
showing an alterable core.

Figure 2 is a schematic representation of a printer
ribbon core and control system using Radio Fre-
guency circuit in a core schematically shown.
Figure 3 is a schematic representation of a Radio
Frequency transmitter/receiver and ID tag for ribbon
identification.

Figure 4 is a fragmentary schematic perspective
view of an alternate embodiment of the invention.
Figure 5 is a fragmentary schematic perspective
view of an embodiment that uses light signals for
providing and receiving information.

Figure 6is a simplified block diagram showing a print-
erinaccordance with one embodiment of the present
invention

Figure 7 is a simplified block diagram showing a print-
er supply including a radio frequency identification
tag in accordance with one embodiment of the
present invention.

Figure 8 is amore detailed block diagram of the print-
er of Figure 6 and also illustrates an embodiment
with a laminator.

Figure 9 is an example memory map for use with
embodiments of the present invention.

DETAILED DESCRIPTION OF THE ILLUSTRATIVE
EMBODIMENTS

[0006] In Figure 1, a schematic representation shows
a printer ribbon 12 provided from a supply roll or core 14
that would include the alterable, embedded identification
tag or circuit (ID tag) shown generally at 15. The ribbon
12, for purposes of illustration, extends to an optional
take up roll 16, the core of which also could have an ID
tag if desired. The ribbon 12 passes over a printing platen
18 that is rotatably driven by a motor 20, under central
control from a printer controller 22. The take up roll 16
can be driven by a motor 17 if desired and that can be
synchronized with a drive of the roller 14 by the printer
controller 22. A card or substrate 24 to be printed on is
driven forward and backward on suitable rollers 26 with
driver motors 30 that synchronize it with the movement
of the individual color panels or frames that repeat in a
sequence or group on the ribbon. 12.

[0007] A conventional thermal print head 34 can be
supported on a printer frame 36, relative to platen 18.
The printing operation is synchronized through controller
22 using a card sensor 32 so that the card 24 would be
printed appropriately. The card 24 will come from a card
supply and card feeder 23 in a conventional manner using
the powered rollers 26 driven by stepper motors 30 as
controlled by the printer controller 22. The controller 22
also controls motor 20 for platen 18.

[0008] In Figure 2, a schematic arrangement of a rib-
bon core, ID tag, transmitter/receiver (sensor) and the
controls is shown. The supply roll 14 is illustrated sche-
matically, and it shows the ribbon or web 12 coming off
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the supply roll.

[0009] A Radio Frequency transmitter/receiver circuit
head or antenna (or read/write circuit, head or antenna)
42 is positioned adjacent to one end of the ribbon supply
roll 14, and the Radio Frequency ID tag 15 is illustrated
schematically as being embedded in the core 14A of the
ribbon supply roll. The antenna 42 is positioned closely
adjacent to the core 14A of the ribbon supply roll 14, so
that it can transmit to and receive from ID tag 15 low
power Radio Frequency (RF) signals. However, with
more powerful signals or more sensitive electronics, the
spacing can be any suitable distance.

[0010] Atthe opposite end of the ribbon supply roll 14,
an encoder system for encoding supply roll rotational in-
formation is illustrated at 50. This type of encoder for roll
position can be used for cooperating with the ID tag in-
formation to provide records or information as to ribbon
usage and the like back to the ID tag so that when the
ribbon supply roll is removed from a printer, and subse-
quently placed in another printer, information such as the
number of prints remaining, and the number of prints
used can be provided, as well as ensuring that the posi-
tion of the roll is proper when installed. The encoder 50
is well known and includes an encoder wheel 55 that has
a plurality of apertures 57 that will transmit light. The ap-
ertures 57 are separated by opaque or light blocking seg-
ments. The wheel 55 is supported for rotation with the
ribbon supply roll 14. A suitable bearing arrangement as
shown at 59 can be used if desired. Wheel 55 is.mounted
on a shaft that has a drive coupler 60 thereon, which is
provided with a suitable key that will interfit with an end
slot 64 in the core 14A. The wheel 55 is driven by the
ribbon supply roll 14 when the drive parts are engaged.
[0011] Anoptical sensorillustrated schematically at 51
has a light source 53 and a receiver 54. The receiver 54
as shown is a light sensitive diode, so that each time an
opening 57 moves between the light source and the re-
ceiverthereis apulse thatindicates the rotational position
of the ribbon supply roll 14. The number of pulses re-
ceived by circuitry 65 indicates the amount of rotation,
and the circuit keeps a count of the number of pulses.
These count signals are provided to a microprocessor
70 that forms part of the printer controller 22. Of course,
more complex techniques can be used, for example, if
the ribbon undergoes bidirectional movement.

[0012] The printer controller 22 can include an input
circuit shown at 72 that can provide both manual inputs
for printer control of the printer-head 34, and signal inputs
from the ID tag, or a key card input directly to the micro-
processor.

[0013] The printer controller 22 can have a key card
input circuitry 74 in which a programmed key card or
"smart" card key 76 can be inserted to ensure that the
printer, and thus the printer ribbon, will not be operated
unless the correct key card has been inserted and the
correct algorithm interpreted for unlocking or enabling
the printer controller 22. The use of a smartcard is set
forth in U.S. application Serial No. 09/263,343, filed

10

15

20

25

30

35

40

45

50

55

March 5, 1999 and entitled "SECURITY PRINTING AND
UNLOCKING MECHANISM FOR HIGH SECURITY
PRINTERS". Key card inputs are known in the field, and
can comprise a number of different signals that can be
used in an algorithm to ensure that the printer controller
would be unlocked or enabled only when the appropriate
card is inserted. The card also can include information
that can be correlated to a checking of the signals from
the ID tag or controller and from the key card by the Radio
Frequency transmitter/receiver 42 to insure that the ap-
propriate ribbon has been inserted into the printer before
the printer controller is unlocked for use. This can be
used to lock the printer and ribbon or laminate so that
only the proper laminate, in the proper order can be used
in a high security implementation. This can also be used
to match a person with a password to a ribbon.

[0014] Additionally, the ribbon information that is cod-
ed onto the ribbon by the bar codes or similar indicia 58
and read from the infrared sensors 56 can be fed directly
to the microprocessor 70 of the printer controller so that
a wide range of information is available to the microproc-
essor 70 before enabling the printer. One such technique
is described in U.S. patent application Serial No.
09/309,391, filed May 10, 1999 and entitled "ID CODE
FOR COLOR THERMAL PRINT RIBBON.

[0015] The microprocessor can thus provide various
information back to the Radio Frequency transmitter/re-
ceiver or read/write antenna 42. Additionally, the micro-
processor can verify the ribbon against the various set-
tings of the printer and prevent operator error.

[0016] Figure 3is a schematic representation of a typ-
ical RF embedded circuit ID tag 15, which includes a
small wire loop antenna 90, and a chip 92 on which circuit
components are provided. The chip 92 can include mem-
ory such as that shown at 93, and a transmitter/receiver
circuit 94 of very low power capacity. The memory can
actas a counter and be decremented for each print made,
for example so the prints remaining are known, and a
binary code unique to the ribbon can be stored. Figure 3
shows the read/write circuit antenna 42 positioned adja-
cent to the ID tag 15. The antenna 42 has an antenna
portion 97 that can transmit and receive RF signals to
and from the antenna 90 on the circuit for the ID tag 15.
The antenna or read/write head 42 includes circuitry 98
that provides signals to and from the microprocessor 70.
The transmitter/ receiver or read/write antenna 42 can
provide signals that will energize digital components on
the ID tag for transmission of data from the counters or
memory 93 back to the circuit 98 on the antenna 42,
which indicates the status of the ribbon on core 14A, and
some identification parameters, such as the serial
number, lot code, date code, password or errors. The
information can indicate the type of ribbon on the roll, or
include a code which permits operating with only a spe-
cific printer or group of printers and similar information.
[0017] It should be noted that the transmitter/receiver
42 can be afixed installation, as stated, that would trans-
mit through the packaging used for the ribbon, when re-
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ceived from a supplier, so that the ID tag 15, when using
RF transmissions, could be preprogrammed with identi-
fication as to type of ribbon and the like, subsequent to
packaging without breaking the package open, either by
the printer manufacturer or by a distributor. The type of
ribbon can be coded in, including information about the
density of the dye in individual panels and when the rib-
bon is placed into a printer. This information can be read
out by the transmitter/receiver 42 and provided to the
printer controller microprocessor 70 to adjust the print
head for the heat level needed for different densities of
panels of ribbon to improve image quality. When ribbon
information is correlated with the encoder circuitry 50 in-
formation through the microprocessor 70, the information
about the number of prints that remain can be written to
the ID tag 15 at the end of the printing cycle if the ribbon
is to be removed from the printer, so that the next time
that the ribbon is placed into a printer the exact number
of prints that are left is known. The spool or roll size
changes as the ribbon is used and the torque and ten-
sioning of the ribbon roll drive motors can be changed to
adjust for decreasing ribbon spool size and weight to im-
prove image quality.

[0018] Further, the printer 34 and the controller 22 can
provide date code information that can be encoded into
the ID tag 15, using antenna 42 so that it will be known
if the ribbon shelf life has expired. The ID tag 15 can be
programmed by antenna 42 with password information
so that particular key card 76 could have to have a pass-
word that must match with a password on the ID tag 15
for the ribbon before the printer would be enabled. Thus
a particular key card would have to be inserted before
the printer would work with a particular ribbon. This is
especially useful if there are custom holograms used for
laminating the card. This is advantageous because it pro-
vides an additional level of security when used in sensi-
tive installations such as military installations or printing
driver licenses. The ID tag will further permit determining
whether or not a ribbon can be used with any particular
printer. The card 76 further can be used in connection
with the ID tag 15 so that only a set number of prints can
be issued by a single card 76, which information is pres-
ently used on many cards, limiting the uses to such set
number. Other features can include information from a
printer programmed into the ID tag 15 which indicates
the type of printer used last. This information could be
erased andreentered when the printribbon is again used.
The ID tag 15 is preferably RF programmable and read-
able.

[0019] When coordinated with the information about
the individual frames received from the infrared sensor
56, identification, positioning, and operations of the rib-
bon can be completely controlled by the printer.

[0020] A further modified form of the invention is illus-
trated in Figure 5, where a core 14A is provided with a
light sensitive circuit ID tag 80 that has light sensitive
circuit elements that are in line to receive light or radiant
energy from a light signal source circuit or signal circuit
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head 82, that transmits light with sufficient intensity to
provide a signal to change a state in the tag 80 to record
information. The light transmitted can be in the infrared
range or in the visible light range. The light signal source
also can receive signals from the ID tag 80 if the tag 80
is powered to provide light. A controller 84 controls the
source or head 82 and can provide phase shift inputs
from source 86, control of frequency from source 88, puls-
ing codes from source 90 and it can control intensity.
[0021] Figure 6isasimplified block diagram of an elec-
tronic printer 120 which illustrates more general aspects
of the present invention. Printer 120 includes a controller
or microprocessor 122 which is used to control print head
124 based upon data received through bus 126 which
couples to a PC or other remote unit (not shown). Micro-
processor 122 can received data through input device
128 and can store data in memory 130. Output informa-
tion is provided through output display 132. Printer 120
also includes a transceiver 140 in accordance with an
embodiment of the present invention for use in coupling
to a radio frequency identification (RFID) tag 142 carried
on supply 144. Transceiver 140 is configured to transfer
power through a non-physical link to a radio frequency
circuit carried in RFID tag 142. This causes RFID tag to
responsively transmit data over a non-physical link to
transceiver 140. Transceiver 140 includes an antenna
146 having a coil 148 and a capacitor 150. Antenna 146
couplesto aradio frequency amplifier 152 which receives
supply data from tag 142 and provides the supply data
to controller 122.

[0022] Supply 144 can be any type of supply which is
used with electronic printer 120. For example, supply 144
can comprise ribbon, intermediate transfer film, holo-
gram material, toner, cleaning tape or ink such as for use
with an ink jet or other type of printer. The RFID tag 142
can be any such RFID tag such as those which can be
purchased commercially. One type-of RFID tag is avail-
able from TEMIC Semiconductors a division of ATMEL
located in San Jose, California. For example, the TEMIC
Model No. TK5550 is one such RFID tag.

[0023] Figure 7 is a simplified block diagram showing
RFID tag 142 coupled to printer supply 144. RFID tag
142 includes an antenna 160 formed by an electrical coil
which couples to a power supply 162 and transceiver
circuitry 164. A controller 166 couples to memory 168
and to transceiver circuitry 164. A tuning capacitor 170
is also provided in series with the coil 172. In operation,
coil 148 of transceiver 140 is powered by RF amplifier
142 such that an inductive coupling occurs with coil 172
of RFID tag 142 when the two are in close proximity.
However, in another embodiment a sufficiently strong
signal or sufficiently sensitive circuitry are used whereby
the tag 142 can be spaced a distance from coil 172. In
one embodiment a 125 KHz signal is used to drive caoil
148 which then inductively couples to coil 172.

[0024] Power supply 162 generates a stable power
output used to power all of the circuitry within RFID tag
142 received through this inductive coupling. By modu-
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lating the signal, data can be transferred between trans-
ceiver 140 and RFID tag 142. Data from RFID tag trans-
ceiver 164 is provided to a controller 166. Controller 166
can record information or read information from memory
168. This configuration allows bi-directional communica-
tion between the RFID tag 142 and transceiver 140. In
another embodiment, an internal power source such as
a battery is used to power tag 142. In another embodi-
ment, a physical connection to the printer or laminator is
used to power tag 142.

[0025] Printer supply 144 can be any type of supply
which is used by printer 120 in the printing process. For
example, if printer supply 144 is a ribbon which could be
carried on a spool or in a cartridge, various data can be
stored in memory 168. This data includes the make and
supplier of the ribbon such that operation of print head
124 can be optimized (i.e., the proper thermal printer
head voltage can be optimized for a given dye carried on
the ribbon). Further, a date code can be stored in memory
to monitor the aging of the ribbon or other material. A lot
code and material code can be stored in memory 168 for
use in optimizing printing. Information regarding the rib-
bon panel or ink jet ink quantity can be stored in memory
168 and updated during use of the ribbon or ink such that
the total quantity of remaining ribbons or ink can be read
by printer 120 and stored in the supply tag. Additionally,
information regarding ribbon quantity can be used when
adjusting web tension of the ribbon as it moves between
a supply spool and a take-up spool or in the case of ink
jet, adjust the motor control for the amount of ink weight.
Ribbon panel size information can be stored in memory
168 and used to provide diagnostics if the ribbon panel
size does not match the size of the substrate. A part
number stored in memory 168 can be used for diagnos-
tics and for reordering additional supplies.

[0026] If supply 144 is an intermediate transfer film,
supplier, date code information, lot code and material
code information can be stored in memory 168 as can
film panel quantity information, film panel size and part
number. Film thickness information stored in memory
168 can be used to adjust the print head or laminator for
the correct heat transfer level and use in controlling web
tension.

[0027] If supply 144 is hologram or an OVD (Optical
Variable Device) supplier, date code, lot code and ma-
terial information, film quantity, film panel size, material
thickness and/or part number information can be stored
in memory 168 as described above. Additionally, a pri-
vate key for digital encryption can be stored in memory
168 and used as a security key to prevent unauthorized
use of the material. For example, printer 120 will not be
able to print unless the correct security key is received
from the PC through bus 126 which is used to unlock the
material using the private key stored in memory 168.
[0028] If supply 144 is an ink jet ink supply or toner
supply, supplier, date code, lot code and material infor-
mation, ink/toner supply quantity and part number infor-
mation can be stored in memory 168. Supply 144 can
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also comprise a laminate material for a laminator and
memory 168 can store information such as lot code and
material information, date code, supplier, material thick-
ness, size, quantity, lamination and characteristics in
heating requirements or other information. Similarly, if
supply 144 is a cleaning web for cleaning rollers in a
printer or laminator, similar information can be stored in
memory 168. Additionally, memory 168 can contain the
number of times the cleaning supply has been used such
that an indication can be provided that the supply should
be replaced.

[0029] If supply 144 comprises a substrate or print me-
dia, such as an identification card, memory 168 can be
used to store information relating to the card size, thick-
ness and substrate materials so that printing or lamina-
tion can be optimized -for these materials. Additionally,
memory 168 can be used to store coded security infor-
mation for an identification card. For example, a security
code stored in memory 168 can read by other devices
such as a security door and used to gain access to a
secure location by using the identification card. This data
can also be used to interlock with smart chip information
carried on the identification card or other information
printed onto the card.

[0030] Figure 8 is a block diagram of printer 120 in
greater detail. Printer 120 is shown receiving card 180
which passes proximate ribbon 182 and print head 124.
A motor 184 drives a platen 186 while ribbon 182 moves
between supply reel 188 and take-up reel 190 under the
control of motor 192 and 194, respectively. Microproces-
sor 122 receives RFID tag data over bus 200 and includes
web tension control 202, print head control 204, compa-
rator 206 and interlock 208. Microprocessor 122 controls
motors 194, 184 and 192 using motor drive circuits 210,
212 and 214, respectively while controlling print head
122 using print head drive circuitry 216. In various em-
bodiments of the invention, microprocessor controls web
tension, print head heating and card movement based
upon data received from an RFID tag 142 carried in sup-
ply spool 188. Comparator 206 is used to prevent printing
through interlock 208 if date information carried in RFID
tag 142 indicates that the ribbon has degrade due to age.
Alternatively, this information can be displayed in display
132 and the operator can make a decision whether to
use the material.

[0031] Figure8alsoillustrates anembodimentinwhich
an RFID tag 142 is used in a laminator. In such an em-
bodiment, element 124 comprises a heated roller or other
heating device and is controlled by a laminator drive cir-
cuit. Temperature feedback can also be provided from
the laminator. In such an embodiment, the memory 168
in the RFID tag 142 can contain information regarding
parameters which effect lamination temperature. Such
information includes, for example, lamination film type,
lamination film supplier, thickness, width, age such as
through a date code or other such information.

[0032] In yet another embodiment of the present in-
vention, the information is transferred from the supply to
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the printer (or from the printer to the supply) over a phys-
ical connection such as through electrical wiring. In such
an embodiment, the supply include electrical contacts to
which the printer makes electrical contact when the sup-
ply is coupled to the printer. In such an embodiment, the
power for the tag can be provided over the electrical con-
nection. In another embodiment, a single pair of electrical
connections are provided which carry both power and
data between the supply and the printer. Referring to
Figures 6 and 7, in such an embodiment the output from
controller 166 can be optionally sent through a transceiv-
er 164 and through a direct connection to microprocessor
122 in the printer/laminator. The transmission can be in
any suitable format, for example, a binary format or a
modulated signal such as an RF signal. Another non-
contact method is to use a magnetic field to transmit in-
formation. This can be accomplished by using a magnetic
head instead of an RF antenna. In another example of a
non-physical link, an optical connection is provided be-
tween the supply and the printer or laminator.

[0033] Figure 9 is an example memory map for mem-
ory 168 in the RFID TAG 142. In the example of Figure
9, the memory includes eight blocks (block O through
Block 7) each having 32 bits (address of 0-31). The ex-
ample of Figure 9 is for aribbon and contains information
such as the number of images printed, the material, the
supplier, the panel size, the ribbon thickness, the lot code
number, the expiration date month and the expiration
date year, and identification number of the roll, an inter-
lock used to lock the supply and prevent use of incorrect
supplies with the printer or laminator, a second custom-
izable locking feature which can be used, for example,
for security, an error code, a customer name, an operator
ID, user date or password information. Note that these
are merely provided as one example and embodiment
of the present invention can implement any appropriate
memory configuration.

Claims
1. Anidentification card printer comprising:

a card supply containing individual cards (24);
rollers (26) driven by motors (30) configured to
drive one of the cards in forward and backward
directions;

a print supply including:

a core (14) supported for rotation;

a print ribbon (12) wound on the core (14);
and

an alterable ID tag circuit (15) mounted to
the core (14) and having amemory (93) con-
taining information relating to parameters of
the print ribbon (12) including a private key
used in a process of digital encryption to
prevent unauthorized use of the supply;
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a thermal print head (34) configured to en-
gage the print ribbon (12) and print on the
card (24) driven by the rollers;

an encoder (50) configured to detect rota-
tion of the core (14) and generate a count
signal corresponding to the rotation of the
core (14); and

aprinter controller (22) adapted to communicate
with the encoder (50) and the memory (93) of
the alterable ID tag circuit (15), read the supply
information from the memory (93) and write sup-
ply information to the memory (93) of the alter-
able ID tag circuit (15), wherein the supply infor-
mation includes a number of prints remaining
that is based on the count signal.

The identification card printer of claim 1, wherein the
alterable ID tag circuit (15) includes a radio frequen-
¢y (RF) communication circuit (142).

The identification card printer of claim 2, wherein the
printer controller (22) includes an RF communication
circuit (140) for wireless communication of supply
information to the alterable ID tag circuit (15).

The identification card printer of claim 1, wherein the
supply information includes at least one parameter
relating to the print ribbon (12) selected from a group
consisting of: dye density; remaining ribbon length;
a used panel count; and a used ribbon length.

The identification card printer of claim 1, wherein the
printer controller (22) is configured to receive a se-
curity key from a personal computer through a bus
(126), the security key is used to unlock the supply
using the private key.

The identification card printer of claim 1, wherein the
encoder (50) includes a sensor (54) for sensing ro-
tation of the core (14).

The identification card printer of claim 1, including a
communication link between the printer controller
(22) and the alterable ID tag circuit (15) selected from
a group consisting of a radio frequency (RF) link, a
magnetic link, a physical link, and an optical link.

The identification card printer of claim 1, wherein the
supply information relates to at least one parameter
selected from a group consisting of a remainder
amount of the ribbon, a used amount of the ribbon,
a supplier of the supply, a shelf life of the supply, a
print head voltage, and a printer setting for the sup-

ply.

The identification card printer of claim 1, wherein the
memory (93) includes ribbon tension information and
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the printer controller (22) adjusts a tension of the
ribbon (12) in accordance with the ribbon tension
information.

Patentanspriiche

1.

2.

Identifikationskartendrucker, umfassend:

einen Kartenvorrat, der Einzelkarten (24) ent-
halt;

von Motoren (30) angetriebene Walzen (26), die
dafur ausgelegt sind, eine der Karten in Vor-
warts- und Rickwartsrichtung zu bewegen;
einen Druckvorrat, beinhaltend:

eine drehbar gelagerte Spule (14);

ein Farbband (12), das auf die Spule (14)
aufgewickelt ist; und

eine veranderbare ID-Tag-Schaltung (15),
die an der Spule (14) angebracht ist und
einen Speicher (93) besitzt, der Informatio-
nen zu Parametern des Farbbands (12) ent-
halt, darunter einen privaten Schlussel, der
in einem digitalen Verschliisselungspro-
zess verwendet wird, um eine unberechtig-
te Nutzung des Vorrats zu verhindern;
einen Thermodruckkopf (34), der dafurr aus-
gelegtist, indas Farbband (12) einzugreifen
und die Karte (24), die von den Walzen be-
wegt wird, zu bedrucken;

einen Codierer (50), der dafiir ausgelegtist,
eine Drehung der Spule (14) zu erkennen
und ein Zahlsignal entsprechend der Dre-
hung der Spule (14) zu erzeugen; und
eine Druckersteuerung (22), die daflr aus-
gelegt ist, mit dem Codierer (50) und dem
Speicher (93) der veranderbaren ID-Tag-
Schaltung (15) zu kommunizieren, die Vor-
ratsinformationen aus dem Speicher (93)
auszulesen und Vorratsinformationen in
den Speicher (93) der veréanderbaren ID-
Tag-Schaltung zu schreiben, wobei die Vor-
ratsinformationen eine Anzahl von verblei-
benden Drukken beinhalten, die auf dem
Z&hlsignal basiert.

Identifikationskartendrucker nach Anspruch 1, wo-
bei die veranderbare ID-Tag-Schaltung (15) eine
Hochfrequenz (HF) -Kommunikationsschaltung
(142) beinhaltet.

Identifikationskartendrucker nach Anspruch 2, wo-
bei die Druckersteuerung (22) eine HF-Kommunika-
tionsschaltung (140) fur die drahtlose Ubermittlung
von Vorratsinformationen an die veranderbare ID-
Tag-Schaltung (15) beinhaltet.
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4.

Identifikationskartendrucker nach Anspruch 1, wo-
bei die Vorratsinformationen mindestens einen Pa-
rameter beinhalten, der das Farbband (12) betrifft,
ausgewahlt aus einer Gruppe bestehend aus: Farb-
dichte, verbleibende Farbbandlange, Verbrauchs-
zahler und verbrauchte Farbbandlange.

Identifikationskartendrucker nach Anspruch 1, wo-
bei die Druckersteuerung (22) dafiir ausgelegt ist,
Uber einen Bus (126) einen Sicherheitsschliissel von
einem PersonalComputer zu empfangen, wobei der
Sicherheitsschliissel dazu dient, den Vorrat mithilfe
des privaten Schlissels freizugeben.

Identifikationskartendrucker nach Anspruch 1, wo-
bei der Codierer (50) einen Sensor (54) beinhaltet,
um die Drehung der Spule (14) zu erkennen.

Identifikationskartendrucker nach Anspruch 1, bein-
haltend eine Kommunikationsverbindung zwischen
der Druckersteuerung (22) und der veranderbaren
ID-Tag-Schaltung (15), die aus einer Gruppe beste-
hend aus einer Hochfrequenz (HF) - Verbindung, ei-
ner magnetischen Verbindung, einer physischen
Verbindung und einer optischen Verbindung gewahit
ist.

Identifikationskartendrucker nach Anspruch 1, wo-
bei die Vorratsinformationen auf mindestens einem
Parameter basieren, der aus einer Gruppe beste-
hend aus einer verbleibenden Menge des Farb-
bands, einer verbrauchten Menge des Farbbands,
einem Lieferanten des Vorrats, einer Lagerdauer
des Vorrats, einer Druckkopfspannung und einer
Druckereinstellung fur den Vorrat gewahlt ist.

Identifikationskartendrucker nach Anspruch 1, wo-
bei der Speicher (93) Farbbandspannungs-Informa-
tionen enthalt und die Druckersteuerung (22) eine
Spannung des Farbbands (12) entsprechend der
Farbbandspannungs-Information einstellt.

Revendications

1.

Une imprimante de cartes d'identification

comportant :

une alimentation en cartes contenant des cartes
individuelles (24) ;

des rouleaux (26) entrainés par des moteurs
(30) configurés pour entrainer une des cartes
dans des directions avant et arriére ;

une alimentation en encre comprenant :

un mandrin (14) soutenu en vue d’une
rotation ;
un ruban d’impression (12) enroulé sur le
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mandrin (14) ; et

un circuit d'étiquette d’identification altéra-
ble (15) monté sur le mandrin (14) et ayant
une mémoire (93) contenant des informa-
tions relatives aux parametres du ruban
d'impression (12) comprenant une clé pri-
vée utilisée dans un processus de chiffre-
ment numérique pour empécher une utili-
sation non autorisée de I'alimentation ;
une téte d'impression thermique (34) confi-
gurée pour enclencher le ruban d'impres-
sion (12) et imprimer sur la carte (24) en-
trainée par les rouleaux ;

un encodeur (50) configuré pour détecter la
rotation du mandrin (14) et générer un si-
gnal de décompte correspondant a la rota-
tion du mandrin (14) ; et

un contréleur d'imprimante (22) adapté
pour communiquer avec I'encodeur (50) et
lamémoire (93) du circuit d’étiquette d'iden-
tification altérable (15), lire les informations
d’alimentation de la mémoire (93) et écrire
les informations d’alimentation sur la mé-
moire (93) du circuit d'étiquette d'identifica-
tion altérable (15), ou les informations d’ali-
mentation comprennent un nombre d'im-
pressions restant qui est basé sur le signal
de décompte.

L'imprimante de cartes d’identification de la reven-
dication 1, ou le circuit d’étiquette d'identification al-
térable (15) comprend un circuit de communication
radiofréquence (RF) (142).

L'imprimante de cartes d’identification de la reven-
dication 2, ou le contréleur d’imprimante (22) com-
prend un circuit de communication RF (140) en vue
d’'une communication sans fil des informations d'ali-
mentation au circuit d'étiquette d’identification alté-
rable (15).

L'imprimante de cartes d’identification de la reven-
dication 1, ou les informations d’alimentation com-
prennent au moins un paramétre relatif au ruban
d’'impression (12) sélectionné parmi un groupe com-
posé de : densité de couleur ; longueur de ruban
restante ; un décompte de panneaux utilisés ; etune
longueur de ruban utilisée.

L'imprimante de cartes d'identification de la reven-
dication 1, oule contrdleur d’'imprimante (22) estcon-
figuré pour recevoir une clé de sécurité d’un ordina-
teur personnel par le biais d’'un bus (126), la clé de
sécurité étant utilisée pour déverrouiller I'alimenta-
tion a l'aide de la clé privée.

L'imprimante de cartes d'identification de la reven-
dication 1, ouI'encodeur (50) comprend un détecteur
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(54) pour détecter la rotation du mandrin (14).

L'imprimante de cartes d'identification de la reven-
dication 1, comprenant une liaison de communica-
tion entre le contr6leur d'imprimante (22) et le circuit
d'étiquette d’identification altérable (15) sélection-
née parmiun groupe composé d’une liaison radiofré-
quence (RF), d’'une liaison magnétique, d’'une liaison
physique, et d'une liaison optique.

L'imprimante de cartes d’identification de la reven-
dication 1, ou les informations d’alimentation portent
sur au moins un parametre sélectionné parmi un
groupe composé d’une quantité restante du ruban,
d’une quantité utilisée du ruban, d’'un fournisseur de
I'alimentation, d’'une durée de vie de I'alimentation,
d’'un voltage de téte d'impression, et d'un réglage
d’'imprimante pour I'alimentation.

L'imprimante de cartes d’identification de la reven-
dication 1, ou la mémoire (93) comprend des infor-
mations de tension de ruban et le contrdleur d'impri-
mante (22) ajuste une tension du ruban (12) confor-
mément aux informations de tension de ruban.
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