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(54) CARTRIDGE CHIP MODEL-EXCHANGING METHOD

(57) Disclosed herein is a cartridge chip model-ex-
change method, which includes: changing a drive pro-
gram loaded in the cartridge chip; or changing model-
identification data recorded in the cartridge chip; or
changing the drive program loaded in the cartridge chip
and changing the model-identification data recorded in

the cartridge chip. The cartridge chip model-exchange
method allows a cartridge chip used for a cartridge for a
previous model of printer to be exchanged for a cartridge
chip suited to a target model of printer, either by changing
the drive program loaded in the cartridge chip or by
changing the model-identification data recorded in the
cartridge chip.
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Description

[Technical Field]

[0001] The present invention relates to an imaging de-
vice and, more particularly, to technology of reusing a
cartridge chip mounted on a colorant cartridge for an im-
aging device.

[Background Art]

[0002] An imaging device, such as a printer, copier,
facsimile, and the like, is provided with an ink cartridge,
a toner cartridge or like detachable colorant cartridge. In
general, the colorant cartridge includes a colorant stor-
age unit for storing colorants (pigments or dyes) for black-
and-white and/or color printing; a colorant discharge unit
for discharging colorants to form an image in response
to a request of the imaging device; and a cartridge chip
having a memory unit for storing various data related to
the colorant cartridge or the imaging device.
[0003] In addition to the memory unit, the cartridge chip
includes an interface unit for enabling wired or wireless
communication between the imaging device and the car-
tridge chip, and a controller having a function of retrieving
or changing data stored in the memory unit in response
to a request of the imaging device.
[0004] The memory unit of the cartridge chip may store
data, such as a cartridge-identification mark which allows
the imaging device to determine whether a mounted col-
orant cartridge is suited to the imaging device; a maxi-
mum number of pages that can be output from the col-
orant cartridge depending on colorant storage capacity
of the colorant cartridge; a remaining number of pages
that can be output depending on the amount of colorants
remaining in the colorant cartridge; information regarding
history of the colorant cartridge; and combinations there-
of.
[0005] The cartridge chip may include data, values of
which vary depending on use of the colorant cartridge.
Thus, in order to reuse the colorant cartridge including
such a cartridge chip, it is necessary not only to refill the
colorant cartridge with colorants, but also to initialize the
variable data in the cartridge chip.
[0006] Conventionally, a method of replacing a used
colorant cartridge chip with a new cartridge chip storing
initialized data in order to initialize the data of the cartridge
chip is widely used. In this case, the used cartridge chip
is discarded, causing several problems including envi-
ronmental contamination and resource waste. Further-
more, in view of recycling business for colorant cartridg-
es, a "cartridge chip data initializing method" requiring
discard of a used cartridge chip and introduction of a new
cartridge chip is a main cause of increasing recycling
costs.
[0007] To solve such problems of environmental pol-
lution and resource waste resulting from discard of the
used cartridge chip, for example, Korean Patent No.

10-0769738 suggests use of a "resetter" capable of ini-
tializing a cartridge chip, such as a universal resetter.
Such a cartridge chip resetter is used to initialize and
reuse the used cartridge chip.
[0008] However, in the field of conventional colorant
cartridges, generally, a cartridge chip for a colorant car-
tridge pertaining to a certain model cannot be used for a
colorant cartridge pertaining to other models. Therefore,
a cartridge chip used for a colorant cartridge of a certain
model cannot be reused for a colorant cartridge of an-
other model even after resetting the cartridge chip.
[0009] Meanwhile, U.S. Patent No. 7,988,928 B2 dis-
closes a universal cartridge chip, which can be used for
various kinds of imaging devices. The universal cartridge
chip includes a memory member for storing imaging car-
tridge data, and a controller for controlling the cartridge
chip, determining whether the imaging device is a first
type or second type of imaging device, and operating the
imaging device in a first operation mode when the imag-
ing device is the first type imaging device or in a second
operation mode when the imaging device is the second
type imaging device. In the universal cartridge chip, the
controller monitors sequences of communication signals
received from the imaging device, and determines wheth-
er the imaging device is the first type or the second type
of imaging device based on the sequences of the com-
munication signals. That is, the universal cartridge chip
requires an additional process for determining the model
of the imaging device through communication with the
imaging device before normal operation of the cartridge
chip. However, such an additional process can addition-
ally cause an initial communication error between the
universal cartridge chip and the imaging device, or a de-
termination error of the universal cartridge chip. Accord-
ingly, it is difficult to prevent a possibility that the addi-
tional process can further cause error occurrence in an
initial inter-recognition process. Further, U.S. Patent No.
7,988,928 B2 does not teach or suggest any method for
reusing the universal cartridge chip.

[Disclosure]

[Technical Problem]

[0010] The present invention takes into consideration
the fact that incompatibility of a cartridge chip between
various models of colorant cartridges causes a serious
reduction in a recyclability of the cartridge chip. This is
because a recycling ratio varies depending on the models
of the colorant cartridges. That is, most cartridge chips
for colorant cartridge models having low recycling de-
mand are discarded instead of being reused.
[0011] For various reasons, some quantities of new
cartridge chips are introduced in the field of recycling
colorant cartridges. However, if a cartridge chip used for
a colorant cartridge of a certain model can be reused for
colorant cartridges of other models, it is possible to
achieve a significant reduction in consumption of new
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cartridge chips. Accordingly, the problems of environ-
mental pollution caused by the discarded cartridge chips
and resource waste caused by consumption of new car-
tridge chips for replacement can be effectively solved.
[0012] The present invention is based on an idea that
such problems can be solved if model exchange of the
cartridge chip is allowed. Therefore, the present invention
is directed to providing a method and apparatus for ex-
changing a cartridge chip model.

[Technical Solution]

[0013] One aspect of the present invention provides a
cartridge chip model-exchange method including: chang-
ing a drive program loaded in a cartridge chip; or chang-
ing model-identification data recorded in the cartridge
chip; or changing the drive program loaded in the car-
tridge chip and changing the model-identification data
recorded in the cartridge chip.
[0014] Another aspect of the present invention pro-
vides a cartridge chip model-exchanging apparatus,
which includes: an input/output interface unit provided
with a communication circuit for communication with a
cartridge chip; a memory unit storing at least one drive
program for a target model, or at least one model-iden-
tification data for the target model, or at least one drive
program and model-identification data for the target mod-
el; and a control unit outputting the drive program for the
target model stored in the memory unit, or the model-
identification data for the target model stored in the mem-
ory unit, or the drive program and model-identification
data for the target model stored in the memory unit to the
cartridge chip through the input/output interface unit.
[0015] Typically, the cartridge chip includes an input/
output interface unit; a control unit; a program memory;
and a data memory. The input/output interface unit in-
cludes a communication circuit for allowing the cartridge
chip to perform wired or wireless communication with an
imaging device. The control unit provides an arithmetic
circuit, a logic circuit, a control circuit or a combination
thereof, needed for driving the drive program. The pro-
gram memory is loaded with the drive program providing
a procedure for controlling operation of the cartridge chip.
The data memory records cartridge model-identification
data and cartridge status data.
[0016] The drive program may have, for example, a
basic function such as a function of receiving communi-
cation signals from the imaging device, a function of read-
ing a data memory, a function of writing data memory, a
function of transmitting communication signals to the im-
aging device, or a combination thereof. Also, the drive
program may include procedures of performing process-
ing and/or responding to a request from the imaging de-
vice, through such basic functions. Depending on models
of the imaging device, the drive program is typically varied
in a detailed process for achieving the basic functions, a
detailed process for providing the procedures, and the
like. In other words, the cartridge chips of different models

are provided with different drive programs, respectively.
Due to such a difference in the drive program, if a car-
tridge chip used in an imaging device cartridge for a pre-
vious model is directly used for an imaging device car-
tridge for a different model, the imaging device of the
different model cannot normally recognize the cartridge
chip, and thus performs a printing operation abnormally.
However, if the drive program for the previous model is
exchanged into a drive program for a target model in
accordance with the method of the present invention, the
imaging device for the target model can normally recog-
nize the cartridge chip even though the cartridge chip
used in the imaging device cartridge for the previous
model is mounted on the imaging device cartridge for the
target model.
[0017] For instance, a cartridge chip used in an HP-
1300 printer may be exchanged into a cartridge chip ap-
plicable to an HP-2300 printer. It may be assumed that
the HP-1300 printer requests a signal having a header
of "AA 8C B5 24 A7 2F D0 53 50" to be received from
the cartridge chip. In this case, if there is no header of
"AA 8C B5 24 A7 2F D0 53 50", the HP-1300 printer
determines that an unsuitable cartridge chip is mounted.
Therefore, for example, in response to a retrieve request
from the HP-1300 printer that inquires about a value
stored in a data memory address of "00", the drive pro-
gram of the cartridge chip for the HP-1300 model must
successively output a header signal of "AA 8C B5 24 A7
2F D0 53 50" and the value of the address of "00". After
receiving the output signal, the HP-1300 printer deter-
mines that a suitable cartridge chip is mounted, based
on the header signal of "AA 8C B5 24 A7 2F D0 53 50",
and then uses the received value of the address of "00".
On the other hand, it may be assumed that the HP-2300
printer requests a signal having a header of "AA 8C B5
2B A0 87 11 10 40" to be received from the cartridge
chip. In this case, if there is no header of "AA 8C B5 2B
A0 87 11 10 40", the HP-2300 printer determines that an
unsuitable cartridge chip is mounted. Therefore, for ex-
ample, in response to a retrieve request from the HP-
2300 printer that inquires about a value stored in a data
memory address of "00", the drive program of the car-
tridge chip for the HP-1300 model must successively out-
put a header signal of "AA 8C B5 2B A0 87 11 10 40"
and the value of the address of "00". In order to convert
the cartridge chip used in the HP-1300 printer model into
a cartridge chip applicable to the HP-1300 printer model,
the drive program outputting the header signal of "AA 8C
B5 24 A7 2F D0 53 50" must be exchanged into the drive
program outputting the header signal of "AA 8C B5 2B
A0 87 11 10 40".
[0018] The model-identification data may contain a
character, a numeral, a symbol, or a combination thereof,
which indicates the model of the cartridge including the
cartridge chip. In order to determine whether the mounted
cartridge is suitable, the imaging device transmits a com-
munication signal for retrieving the model-identification
data to the cartridge chip. The cartridge chip reads the
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model-identification data recorded in the data memory
through operation of the drive program, and then trans-
mits the communication signal containing the model-
identification data to the imaging device. The imaging
device reads the model-identification data transmitted
from the cartridge chip and determines whether the
mounted cartridge is suitable. If the model-identification
data recorded in the cartridge chip indicates a different
model even though the mounted cartridge is suitable for
the imaging device in practice, the imaging device deter-
mines that the mounted cartridge is unsuitable. However,
when the model-identification data for the previous model
is exchanged into the model-identification data for the
target model by the method according to the present in-
vention, the imaging device of the target model deter-
mines that a suitable cartridge is mounted, even though
the cartridge chip used in the cartridge for the imaging
device of the previous model is mounted on the imaging
device of the target model.
[0019] In accordance with relationship between the
previous model and the target model, model exchange
may be achieved by simply changing the drive program
loaded in the cartridge chip, or the model exchange may
be achieved by simply changing the model-identification
data recorded in the cartridge chip, or the target model,
model exchange may be achieved by changing the drive
program loaded in the cartridge chip and changing the
model-identification data recorded in the cartridge chip.
[0020] Next, a cartridge chip model-exchange method
in accordance with the present invention will be described
in more detail. The cartridge chip model-exchange meth-
od includes changing a drive program loaded in a car-
tridge chip; and changing the model-identification data
recorded in the cartridge chip.
[0021] The operation of changing the drive program is
to change a drive program for a previous model loaded
in a cartridge chip into a drive program for a target pro-
gram.
[0022] Typically, the cartridge chip is provided with a
program memory for loading the drive program. There-
fore, the operation of changing the drive program may
be performed by reloading a binary code of the drive pro-
gram for the target model into the program memory.
[0023] The program memory of the cartridge chip may
include a re-programmable read-only-memory (RE-
PROM), a flash memory, and the like. In the case where
the cartridge chip has a program memory like the RE-
PROM, for example, a ROM writer may be used to reload
a binary code of the drive program for the target model
into the program memory. Alternatively, in the case
where the cartridge chip employs a microcontroller hav-
ing a function of downloading the drive program, a com-
puter having a function of uploading the drive program
is connected to the input/output interface of the cartridge
chip and then the drive program for the target model
stored in the computer is transmitted to the cartridge chip,
thereby allowing the drive program for the target model
to be reloaded into the program memory of the cartridge

chip.
[0024] Also, the operation of changing the drive pro-
gram may be performed by deleting, modifying or adding
a part of the drive program for the previous model loaded
in the cartridge chip. If it is possible to exchange the drive
program for the previous model into the drive program
for the target model by deleting, modifying or adding a
part of the drive program for the previous model loaded
in the cartridge chip, the drive program is exchangeable
without reloading the entire drive program for the target
model.
[0025] The operation of changing the model-identifica-
tion data is to change the model-identification data for
the previous model recorded in the cartridge chip into the
model-identification data for the target program.
[0026] Typically, the cartridge chip is provided with a
data memory for storing the model-identification data.
Therefore, the operation of changing the model-identifi-
cation data may be performed by recording the model-
identification data for the target model in the data memory
again.
[0027] The data memory of the cartridge chip may in-
clude a re-programmable read-only-memory (RE-
PROM), a flash memory, and the like. In the case where
the cartridge chip has a data memory like the REPROM,
for example, a ROM writer may be used to rerecord a
hexa-code of the model-identification data for the target
model into the data memory. Alternatively, in the case
where the cartridge chip employs a microcontroller hav-
ing a function of downloading data, a computer having a
function of uploading the data is connected to the input/
output interface of the cartridge chip and then the model-
identification data for the target model stored in the com-
puter is transmitted to the cartridge chip, thereby allowing
the model-identification data for the target model to be
rerecorded in the data memory of the cartridge chip.
[0028] Meanwhile, an address of the data memory in
which the model-identification data of a certain item is
recorded may be varied depending on models. In this
case, the operation of changing the model-identification
data may be performed by recording the model-identifi-
cation data for the target model in an address of the data
memory for the target model.
[0029] In another embodiment, the cartridge chip mod-
el-exchange method may further include resetting car-
tridge status data of the cartridge chip.
[0030] The cartridge status data may include, for ex-
ample, a serial number of the cartridge, a manufacture
date, a rotation number of a photoconductive drum, the
number of printed pages, a remaining amount of color-
ants, the number of remaining printable pages, or com-
bination thereof. The imaging device of the previous mod-
el and the imaging device of the target model may require
different combination of the cartridge status data from
each other. Also, the imaging device of the previous mod-
el and the imaging device of the target model may retrieve
different addresses of the data memory of the cartridge
chip in order to obtain the cartridge status data of the
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same item. In this case, if the cartridge chip maintaining
the cartridge status data set up for the previous model is
applied to the imaging device of the target model, the
imaging device of the target model cannot operate nor-
mally. Therefore, in order to more fully achieve model
exchange of the cartridge chip, there may be a need for
resetting the cartridge status data of the cartridge chip.
[0031] The cartridge status data may be reset, for ex-
ample, by recording an initial value of the combined sta-
tus data required by the imaging device of the target mod-
el in an address of the data memory required by the im-
aging device of the target model.
[0032] In addition, the cartridge status data may be
reset by deleting, modifying or adding a part of the car-
tridge status data for the previous model recorded in the
data memory of the cartridge chip. If it is possible to ex-
change the cartridge status data for the previous model
into the cartridge status data for the target model by de-
leting, modifying or adding a part of the cartridge status
data for the previous model loaded in the cartridge chip,
the cartridge status data may be reset without rerecord-
ing the entire cartridge status data for the target model.
[0033] Next, a cartridge chip model-exchanging appa-
ratus in accordance with the present invention will be
described in more detail.
[0034] The cartridge chip model-exchanging appara-
tus includes: an input/output interface unit provided with
a communication circuit for communication with a car-
tridge chip; a memory unit storing at least one drive pro-
gram for a target model, or at least one model-identifica-
tion data for the target model, or at least one drive pro-
gram and model-identification data for the target model;
and a control unit outputting the drive program for the
target model stored in the memory unit, or the model-
identification data for the target model stored in the mem-
ory unit, or the drive program and model-identification
data for the target model stored in the memory unit to the
cartridge chip through the input/output interface unit.
[0035] For example, the input/output interface unit may
be of a serial communication type (for example, I2C com-
munication, 3-wire communication, 1-wire communica-
tion), or a radio frequency communication type. Besides,
various communication types compatible with the com-
munication type of the cartridge chip to be an object of
the model exchange may be used.
[0036] The memory unit may be, for example, a ROM,
a REPROM, a flash memory, a RAM, a magnetic disc, a
magnetic tape, or an optical disc.
[0037] The control unit may be, for example, a custom
integrated circuit, a semi-custom integrated circuit, a pro-
grammable gate array, a microprocessor, or a microcon-
troller.
[0038] In the model exchange of the cartridge chip em-
ploying the microcontroller having a function of down-
loading a drive program, if the input/output interface unit
of the cartridge chip model-exchanging apparatus ac-
cording to the present invention is connected to the input/
output interface of the cartridge chip, the controller trans-

mits the drive program for the target model stored in the
memory unit to the cartridge chip, thereby allowing the
drive program for the target model to be reloaded in the
program memory of the cartridge chip. Further, the con-
troller transmits the model-identification data for the tar-
get model stored in the memory unit to the cartridge chip,
thereby allowing the model-identification data for the tar-
get model to be rerecorded in the data memory of the
cartridge chip.
[0039] In the cartridge chip model-exchanging appa-
ratus in accordance with another embodiment of the
present invention, the memory unit may additionally con-
tain information about a memory address for the model-
identification data of the target model, and the control
unit may transmit the information about the memory ad-
dress for the model-identification data of the target model
together with the model-identification data for the target
model to the cartridge chip. Therefore, the model-identi-
fication data for the target model can be recorded in the
memory address for the model-identification data of the
target model.
[0040] In the cartridge chip model-exchanging appa-
ratus in accordance with a further embodiment of the
present invention, the memory unit may additionally con-
tain information about cartridge status data for the target
model, and the control unit may additionally transmit the
information about the cartridge status data for the target
model (an initial value and/or memory address) to the
cartridge chip. As a result, the cartridge status data of
the cartridge chip may be reset.

[Advantageous Effects]

[0041] As such, a cartridge chip model-exchange
method according to the present invention may change
a drive program loaded in a cartridge chip and model-
identification data recorded in the cartridge chip, thereby
allowing exchange of the cartridge chip used in a car-
tridge for an imaging device of a previous model into a
cartridge chip suited to an imaging device of a target mod-
el.
[0042] By the cartridge chip model-exchange method
of the present invention, a cartridge chip used in a col-
orant cartridge of a certain model may be reused in a
colorant cartridge of a different model, thereby signifi-
cantly reducing consumption of new cartridge chips for
replacement. As a result, the present invention may ef-
fectively solve the problems of environmental pollution
caused by discard of used cartridge chips and resource
waste caused by consumption of new cartridge chips for
replacement.

[Description of Drawing]

[0043] Fig. 1 is a block diagram of a process of per-
forming a cartridge chip model-exchange method ac-
cording to one embodiment of the present invention using
a cartridge chip model-exchanging apparatus according
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to one embodiment of the present invention.

[Best Mode]

[0044] Fig. 1 is a block diagram of a process of per-
forming a cartridge chip model-exchange method ac-
cording to one embodiment of the present invention using
a cartridge chip model-exchanging apparatus according
to one embodiment of the present invention. The model
exchanging apparatus 100 includes an input/output in-
terface unit 110, a memory unit 120, and a control unit
130.
[0045] A cartridge chip 200 employs a microcontroller
220 having a function of downloading a drive program
and data. More specifically, the microcontroller 220 hav-
ing the function of downloading a drive program and data
may be typically loaded, for example, with a "basic in-
struction recognition routine" or an "operating system
(OS)" in itself or a program memory embedded in the
microcontroller 220 originally (or from the factory). As the
"basic instruction recognition routine" or the "operating
system (OS)" of the cartridge chip 200 operates, the drive
program or data may be downloaded in the cartridge chip
200.
[0046] The input/output interface unit 110 of the model
exchanging apparatus 100 is connected to an input/out-
put interface 210 of the cartridge chip 200. The control
unit 130 of the model exchanging apparatus 100 trans-
mits a drive program for a target model stored in the mem-
ory unit 120 to the cartridge chip 200 through the input/
output interface unit 110. The microcontroller 220 of the
cartridge chip 220 loads the drive program for the target
model received from the model exchanging apparatus
100 into the program memory 230. In addition, the model
exchanging apparatus 100 transmits model-identifica-
tion data for the target model, status data of the cartridge
for the target model, and memory address information
for the target model, which are stored in the memory unit
120, to the cartridge chip 200. The microcontroller 220
of the cartridge chip 200 records the model-identification
data for the target model and the status data of the car-
tridge for the target model, which are received from the
model exchanging apparatus 100, in a designated ad-
dress of the data memory 230.

[Industrial Applicability]

[0047] The present invention may be applied to recy-
cling of a cartridge chip mounted on a colorant cartridge
for an imaging device.

Claims

1. A cartridge chip model-exchange method compris-
ing:

changing a drive program loaded in a cartridge

chip; or
changing model-identification data recorded in
the cartridge chip; or
changing the drive program loaded in the car-
tridge chip and changing the model-identifica-
tion data recorded in the cartridge chip.

2. The method of claim 1, wherein the changing the
drive program comprises reloading a binary code of
the drive program for a target model into a program
memory of the cartridge chip.

3. The method of claim 1, wherein the changing the
drive program comprises deleting, modifying or add-
ing a part of the drive program for a previous model
loaded in the cartridge chip.

4. The method of claim 1, wherein the changing the
model-identification data comprises rerecording the
model-identification data for the target model in the
data memory of the cartridge chip.

5. The method of claim 1, wherein the changing the
model-identification data comprises recording the
model-identification data for the target model in an
address of a data memory for the target model.

6.  The method of claim 1, further comprising: resetting
cartridge status data of the cartridge chip.

7. The method of claim 6, wherein the resetting car-
tridge status data comprises recording an initial val-
ue of the status data of combination required by an
imaging device of a target model in an address of a
data memory required by the imaging device of the
target model.

8. The method of claim 6, wherein the resetting car-
tridge status data comprises deleting, modifying or
adding a part of the cartridge status data for a pre-
vious model recorded in the data memory of the car-
tridge chip

9. A cartridge chip model-exchanging apparatus com-
prising:

an input/output interface unit provided with a
communication circuit for communication with a
cartridge chip;
a memory unit storing at least one drive program
for a target model, or at least one model-identi-
fication data for the target model, or at least one
drive program and model-identification data for
the target model; and
a control unit outputting the drive program for
the target model stored in the memory unit, or
the model-identification data for the target model
stored in the memory unit, or the drive program
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and model-identification data for the target mod-
el stored in the memory unit to the cartridge chip
through the input/output interface unit.

10. The apparatus of claim 9, wherein the memory unit
further comprises information about an address of a
data memory for model identification of the target
model, and the control unit transmits the address of
the data memory for the model identification of the
target model together with model identification data
of the target model to the cartridge chip.

11. The apparatus of claim 9, wherein the memory unit
further comprises cartridge status data for the target
model, and the control unit further transmits the car-
tridge status data for the target model to the cartridge
chip.
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