
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

88
6 

35
2

A
2

TEPZZ 886¥5 A T
(11) EP 2 886 352 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
24.06.2015 Bulletin 2015/26

(21) Application number: 14198270.2

(22) Date of filing: 16.12.2014

(51) Int Cl.:
B41J 2/175 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 19.12.2013 CN 201310700877
27.02.2014 CN 201410070295

(71) Applicant: Apex Microelectronics Co., Ltd
Guangdong 519075, (CN)

(72) Inventor: Sun, Xuejin
519075 Zhuhai (CN)

(74) Representative: Kolster Oy Ab
Iso Roobertinkatu 23 
PO Box 148
00121 Helsinki (FI)

(54) Cartridge, cartridge chip, light-emission control method and device for cartridge chip

(57) A light-emission control method for a cartridge
chip is provided. The control method includes: determin-
ing whether it is currently in a stage that an inkjet imaging
apparatus prompts a cartridge state, when the inkjet im-
aging apparatus begins to supply power to the cartridge
chip; determining whether a current cartridge state meets
a preset condition, in the case that it is currently in the
stage that the inkjet imaging apparatus prompts the car-

tridge state; emitting light according to a preset light-
emission rule to prompt a user with the current cartridge
state, in the case that the current cartridge state meets
the preset condition. According to the light-emission con-
trol method, it is beneficial to reduce process requirement
and design difficulty for the cartridge chip. In addition, a
light-emission control device for the cartridge chip, a car-
tridge chip and a cartridge are provided.
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Description

FIELD

[0001] The present disclosure relates to the field of
inkjet imaging technology, and in particular to a cartridge,
a cartridge chip, a light-emission control method for a
cartridge chip and a light-emission control device for a
cartridge chip.

BACKGROUND

[0002] An inkjet imaging apparatus includes an appa-
ratus body and a detachable cartridge. A light receiver
is provided inside the apparatus body of the existing inkjet
imaging apparatus, and an illuminator is provided at the
cartridge. Thus, a light-emission control for the cartridge
or the cartridge chip is realized through a method for light
verification.
[0003] The light-emission control method may be im-
plemented as follows.
[0004] The inkjet imaging apparatus transmits to the
cartridge a control instruction including cartridge identi-
fying information. Then, the relevant cartridge controls
the illuminator thereon to switch on or off in response to
the received control instruction. A switch-on signal or a
switch-off signal of the illuminator in the cartridge can be
received by the light receiver in the inkjet imaging appa-
ratus, when the cartridge is located at a suitable instal-
lation position. The switch-on signal or a switch-off signal
of the illuminator in the cartridge can not be received by
the light receiver in the inkjet imaging apparatus, when
the cartridge is not located at the suitable installation po-
sition. Therefore, the installation position of the cartridge
may be detected through this light-emission control meth-
od.
[0005] However, the inkjet imaging apparatus gener-
ally transmits the light control instruction to the cartridge
chip in a high transmission frequency, if a user is prompt-
ed with a cartridge state by the above-described light-
emission control method. Thus, it is required that the car-
tridge has an ability to frequently receive the light control
instruction transmitted by the inkjet imaging apparatus.
The cartridge with the ability to frequently receive the
light control instruction transmitted by the inkjet imaging
apparatus, has a high process requirement and design
difficulty, thereby resulting in a high manufacturing cost.

SUMMARY

[0006] The inventor found after a study that it is only
necessary to transmit light emitted by an illuminator in a
cartridge to the user, rather than performing a verification
by a light receiver in an inkjet imaging apparatus, and
keeping the light-emission control for the illuminator in
the cartridge consistent with the control of the inkjet im-
aging apparatus, in the case of prompting a user with a
cartridge state.

[0007] In view of this, a light-emission control method
for the cartridge chip is provided according to a first as-
pect of the disclosure, to avoid the requirement for the
cartridge with the ability to frequently receive the control
instruction transmitted by the inkjet imaging apparatus in
the existing light-emission control method. In this way,
the process requirement and design difficulty for the car-
tridge are reduced, and thereby the manufacturing cost
is reduced.
[0008] Accordingly, a light-emission control device for
a cartridge chip is provided according to a second aspect
of the disclosure.
[0009] A cartridge chip is provided according to a third
aspect of the disclosure.
[0010] A cartridge including the above-described car-
tridge chip is provided according to a fourth aspect of the
disclosure.
[0011] In order to solve the above-described technical
issues, the following technical solution is adopted accord-
ing to the disclosure.
[0012] A light-emission control method for a cartridge
chip includes:

determining whether it is currently in a stage that an
inkjet imaging apparatus prompts a cartridge state,
when the inkjet imaging apparatus begins to supply
power to the cartridge chip; and

determining whether a current cartridge state meets
a preset condition, in the case that it is currently in
the stage that the inkjet imaging apparatus prompts
the cartridge state; and emitting light according to a
preset light-emission rule to prompt a user with the
current cartridge state, in a case that the current car-
tridge state meets the preset condition.

[0013] Preferably, the determining whether it is cur-
rently in a stage that an inkjet imaging apparatus prompts
a cartridge state may include: determining whether it is
currently in the stage that the inkjet imaging apparatus
prompts the cartridge state, based on a type of a received
light control instruction or the number of the light control
instructions received in a preset period of time.
[0014] Preferably, determining whether it is currently
in the stage that the inkjet imaging apparatus prompts
the cartridge state, based on a type of a received light
control instruction, may include:

receiving the light control instruction transmitted by
the inkjet imaging apparatus; and

determining whether the type of the light control in-
struction is a preset type of the light control instruc-
tion; and determining that it is currently in the stage
that the inkjet imaging apparatus prompts the car-
tridge state, in a case that the type of the light control
instruction is the preset type of the light control in-
struction.
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[0015] Preferably, the determining whether it is cur-
rently in the stage that the inkjet imaging apparatus
prompts the cartridge state, based on the number of the
light control instructions received in a preset period of
time, may include:

receiving the light control instruction transmitted by
the inkjet imaging apparatus;

counting the number of the light control instructions
received in a first preset period of time; and

determining that it is currently in the stage that the
inkjet imaging apparatus prompts the cartridge state,
in a case that the number of the received light control
instructions in the first preset period of time is 0;
or,

receiving the light control instruction transmitted by
the inkjet imaging apparatus;

counting the number of the light control instructions
received in a second preset period of time; and

determining that it is currently in the stage that the
inkjet imaging apparatus prompts the cartridge state,
in a case that the number of the light control instruc-
tions received in the second preset period of time
exceeds a preset value.

[0016] Preferably, the cartridge state may include an
ink amount, and the determining whether a current car-
tridge state meets a preset condition; and emitting light
according to a preset light-emission rule to prompt a user
with the current cartridge state, in a case that the current
cartridge state meets the preset condition, may include:

determining whether a current ink amount of the car-
tridge meets a condition of a low ink amount; and
emitting the light according to the preset light-emis-
sion rule to prompt the user with the low ink amount,
in a case that the current ink amount meets the con-
dition of the low ink amount.

[0017] Preferably, the low ink amount may include: a
basic low ink amount and a serious low ink amount; and
where the basic low ink amount indicates that the ink
amount ranges from a first threshold to a second thresh-
old, and in the case of the basic low ink amount, the light
is emitted according to the light-emission rule that the
illuminator is switched on and off alternately in a first driv-
ing frequency; and
where the serious low ink amount indicates the ink
amount is less than the first threshold; and in the case
of the serious low ink amount, the light is emitted accord-
ing to the light-emission rule that the illuminator is
switched on and off alternately in a second driving fre-
quency, wherein the first driving frequency is lower than

the second driving frequency.
[0018] Preferably, a sufficient ink amount indicates that
the ink amount is greater than the second threshold, and
emitting the light according to the light-emission rule of
a continuous light emission.
[0019] Preferably, the preset light-emission rule may
include: forbidding light emission.
[0020] Preferably, whether the current ink amount of
the cartridge meets the condition of the low ink amount
is determined according to a remaining ink mount, an ink
consumption amount or a flag for an ink amount.
[0021] Preferably, the light-emission control method
may further include: receiving a read/write control instruc-
tion transmitted by the inkjet imaging apparatus; and
quitting the stage that the inkjet imaging apparatus
prompts the cartridge state, in response to the received
read/write control instruction transmitted by the inkjet im-
aging apparatus, in the case that it is currently in the
stage that the inkjet imaging apparatus prompts the car-
tridge state.
[0022] A light-emission control device for a cartridge
chip includes:

a first determining unit adapted to determine whether
it is currently in a stage that an inkjet imaging appa-
ratus prompts a cartridge state, when the inkjet im-
aging apparatus begins to supply power to the car-
tridge chip; and

a second determination unit adapted to determine
whether a current cartridge state meets a preset con-
dition, in a case that it is currently in the stage that
an inkjet imaging apparatus prompts a cartridge
state, wherein light is emitted according to a preset
light-emission rule to prompt a user with the current
cartridge state in a case that the current cartridge
state meets the preset condition.

[0023] A cartridge chip includes: an interface unit, a
storage unit and a first control unit, wherein the first con-
trol unit is connected with the interface unit and the stor-
age unit.
[0024] The interface unit is adapted to connect the car-
tridge chip with an inkjet imaging apparatus.
[0025] The storage unit is adapted to store information
on a cartridge state.
[0026] The first control unit is adapted to determine
whether it is currently in a stage that the inkjet imaging
apparatus prompts the cartridge state, when the inkjet
imaging apparatus begins to supply power to the car-
tridge chip; determine whether a current cartridge state
meets a preset condition, in a case that it is currently in
the stage that the inkjet imaging apparatus prompts the
cartridge state; and control a light-emission unit to emit
light according to a preset light-emission rule to prompt
a user with the current cartridge state, in a case that the
current cartridge state meets the preset condition.
[0027] Preferably, the first control unit may be further
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adapted to perform a read/write operation on the storage
unit in response to a received read/write control instruc-
tion.
[0028] Preferably, the cartridge chip may further in-
clude a second control unit adapted to perform a
read/write operation on the storage unit in response to a
received read/write control instruction.
[0029] Preferably, the cartridge chip may further in-
clude the light-emission unit adapted to emit light accord-
ing to the preset light-emission rule, to prompt the user
with the current cartridge state.
[0030] Preferably, the interface unit may be adapted
to receive a light control instruction transmitted by the
inkjet imaging apparatus, and the first control unit may
include:
[0031] a first determination sub-unit adapted to deter-
mine whether a type of the light control instruction is a
preset type of the light control instruction; determine that
it is currently in the stage that the inkjet imaging apparatus
prompts the cartridge state, in a case that the type of the
light control instruction is the preset type of the light con-
trol instruction.
[0032] Preferably, the interface unit may be adapted
to receive the light control instruction transmitted by the
inkjet imaging apparatus, and the first control unit may
include:

a first count sub-unit adapted to count the number
of the light control instructions received in a first pre-
set period of time; and

a first determination sub-unit adapted to determine
that it is currently in the stage that the inkjet imaging
apparatus prompts the cartridge state, in a case that
the number of the received light control instruction
in the first preset period of time is 0;
or,

a second count sub-unit adapted to count the
number of the received light control instruction in a
second preset period of time; and

a second determination sub-unit adapted to deter-
mine that it is currently in the stage that the inkjet
imaging apparatus prompts the cartridge state, in a
case that the number of the received light control
instruction in the second preset period of time ex-
ceeds a preset value.

[0033] Preferably, the cartridge state may include an
ink amount, and the first control unit is further adapted to:

determine whether a current ink amount of the car-
tridge meets a condition of a low ink amount; and
emit the light according to the preset light-emission
rule to prompt the user with the low ink amount, in a
case that the current ink amount of the cartridge
meets the condition of the low ink amount.

[0034] Preferably, the low ink amount may include: a
basic low ink amount and a serious low ink amount;
the basic low ink amount indicates that the ink amount
ranges from a first threshold to a second threshold; and
the light is emitted according to the light-emission rule
that the light-emission unit is switched on and off alter-
nately in a first driving frequency; and
the serious low ink amount indicates the ink amount is
less than the first threshold; and the light is emitted ac-
cording to the light-emission rule that the light-emission
unit is switched on and off alternately in a second driving
frequency, wherein the first driving frequency is lower
than the second driving frequency.
[0035] A cartridge includes a cartridge chip according
to any one of the above description.
[0036] The disclosure has the following beneficial ef-
fects.
[0037] According to the light-emission control method
for the cartridge chip according to the embodiment of the
disclosure, it is determined whether it is currently in a
stage that an inkjet imaging apparatus prompts a car-
tridge state, when the inkjet imaging apparatus begins
to supply power to the cartridge chip; it is determined
whether a current cartridge state meets a preset condi-
tion, in the case that it is currently in the stage that an
inkjet imaging apparatus prompts a cartridge state; and
finally the light-emission unit is controlled to emit light
according to a preset light-emission rule to prompt a user
with the current cartridge state.
[0038] From the foregoing, with the light-emission con-
trol method for the cartridge chip according to the em-
bodiments of the disclosure, the cartridge may control
the light-emission unit to emit light autonomously, rather
than a light verification performed repeatedly between
the inkjet imaging apparatus and the cartridge to prompt
the user with the cartridge state in the conventional tech-
nology. Therefore, in the method for prompting the car-
tridge state according to the embodiments of the disclo-
sure, it is not required for the cartridge with the ability to
receive frequently the light control instruction transmitted
by the inkjet imaging apparatus. Hence, compared with
the conventional technology, the cartridge according to
the disclosure has a low process requirement and design
difficulty, and thereby resulting in a low manufacturing
cost.

BRIEF DESCRIPTION OF DRAWINGS

[0039] The drawings to be used in the description of
the specific embodiment according to the disclosure will
be described briefly as follows, so that the technical so-
lutions according to the embodiment of the disclosure
will become clear to understand. It is obvious that the
drawings are only some embodiment of the disclosure.
For those skilled in the art, other drawings may be ob-
tained according to these drawings without any creative
work.
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Figure 1 is a structural schematic diagram of a car-
tridge chip according to a first embodiment of the
disclosure;

Figure 2 is a structural schematic diagram of a car-
tridge chip according to a second embodiment of the
disclosure;

Figure 3 is a schematic flowchart of a light-emission
control method for a cartridge chip according to a
third embodiment of the disclosure;

Figure 4 is a schematic flowchart of a light-emission
control method for a cartridge chip according to the
third embodiment of the disclosure, where a car-
tridge state is an ink amount;

Figure 5 is a schematic flowchart of a light-emission
control method for a cartridge chip according to the
third embodiment of the disclosure, where a car-
tridge state is an installation position of a cartridge;

Figure 6 is a schematic diagram of a light-emission
control device for a cartridge chip according to a
fourth embodiment of the disclosure; and

Figure 7 is a structural schematic diagram of a car-
tridge chip according to a fifth embodiment of the
disclosure.

DETAILED DESCRIPTION

[0040] To make objective, technical solution and ad-
vantages of the disclosure to be clearer, the technical
solution according to the embodiment of the disclosure
will be described clearly and completely as follows. It is
obvious that the described embodiments are only a part
of the embodiment according to the disclosure. All the
other embodiments obtained by those skilled in the art
based on the embodiment in the disclosure without any
creative work belong to the protection scope of the dis-
closure.
[0041] To solve the problem of prompting the cartridge
state in a method for light verification in the conventional
technology, that is, to avoid a requirement for a cartridge
with the ability to frequently receive a control instruction
transmitted by the inkjet imaging apparatus, a light-emis-
sion control method for a cartridge chip and a light-emis-
sion control device for a cartridge chip are provided ac-
cording to embodiments of the disclosure. In order to
implement the light-emission control for the cartridge
chip, a new cartridge chip is further provided according
to an embodiment of the disclosure. The cartridge chip
may be mounted in a cartridge to form a new cartridge.
Accordingly, a cartridge is further provided according to
an embodiment of the disclosure.
[0042] Firstly, a cartridge chip according to an embod-
iment of the disclosure is introduced in detail.

First embodiment

[0043] Figure 1 is a structural schematic diagram of a
cartridge chip according to the first embodiment of the
disclosure. The cartridge chip according to the first em-
bodiment of the disclosure is explained in detail in con-
junction with Figure 1. As shown in Figure 1, the cartridge
chip includes: an interface unit 100, a storage unit 200
and a first control unit 300. The first control unit 300 is
connected with the interface unit 100 and the storage
unit 200, to transmit and control a signal.
[0044] The interface unit 100 is adapted to connect the
cartridge chip with an inkjet imaging apparatus.
[0045] The storage unit 200 is adapted to store infor-
mation on a cartridge state.
[0046] The first control unit 300 is adapted to determine
whether it is currently in a stage that the inkjet imaging
apparatus prompts the cartridge state, when the inkjet
imaging apparatus begins to supply power to the car-
tridge chip; determine whether a current cartridge state
meets a preset condition, in the case that it is currently
in the stage that the inkjet imaging apparatus prompts
the cartridge state; and control a light-emission unit to
emit light according to a preset light-emission rule to
prompt a user with the current cartridge state, in the case
that the current cartridge state meets the preset condi-
tion.
[0047] Specifically, in the cartridge chip according to
the embodiment of the disclosure, the interface unit 100
is adapted to connect the cartridge chip with the inkjet
imaging apparatus via a signal wire or via a wireless an-
tenna. Only one cartridge chip is shown in Figure 1. Ac-
tually, multiple cartridges may be typically mounted in an
inkjet imaging apparatus for imaging a color image, which
are mounted in the inkjet imaging apparatus in a detach-
able way and are connected to the inkjet imaging appa-
ratus via the same communication bus. The interface unit
100 may include a filter circuit, a time-delay circuit, a rec-
tification circuit and a reset circuit, to process a received
signal. The interface unit 100 is adapted to transmit the
signal between the cartridge chip and the inkjet imaging
apparatus. That is, the interface unit 100 may receive a
signal from the inkjet imaging apparatus, and may also
transmit a signal transmitted by the cartridge chip to the
inkjet imaging apparatus.
[0048] More specifically, the cartridge chip may re-
ceive the control instruction transmitted by the inkjet im-
aging apparatus, via the interface unit 100. That is, the
interface unit 100 may receive the control instruction
transmitted by the inkjet imaging apparatus. The first con-
trol unit 300 performs the corresponding operation con-
trol in response to the control instruction. It should be
noted that the control instruction transmitted by the inkjet
imaging apparatus includes a light control instruction and
a read/write control instruction. The light control instruc-
tion is an instruction for performing a light-emission con-
trol to the cartridge by the first control unit 300. The
read/write control instruction is an instruction for perform-
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ing a read/write operation on the storage unit 200 of the
cartridge.
[0049] In the cartridge chip according to an embodi-
ment of the disclosure, the storage unit 200 is adapted
to store information on the cartridge. More specifically,
the information on the cartridge may include information
of the cartridge state, such as a manufacturer, production
date, the used ink amount and the remaining ink amount.
Moreover, cartridge identifying information may be
stored in the storage 200 to distinguish different cartridg-
es. The cartridge identifying information may be ink color
information, or may be a device address of the storage
unit, or other information capable of distinguishing differ-
ent types of the cartridges.
[0050] Since the ink amount plays an important role in
normal operation of the inkjet imaging apparatus, typi-
cally at least the information on the ink amount of the
cartridge is stored in the storage unit 200. The state of
the ink amount may include: a low ink amount and a suf-
ficient ink amount according to the ink amount. The two
states of the low ink amount and the sufficient ink amount
may be distinguished by a set threshold. The ink amount
is low in the case that information on the ink amount in
the storage unit is less than the set threshold; and the
ink amount is sufficient in the case that the information
on the ink amount in the storage unit is greater than the
set threshold. The information on current ink amount may
be obtained based on a remaining ink amount, an ink
consumption amount or a flag for the ink amount, which
are all stored in the storage unit.
[0051] Furthermore, the state of the low ink amount
may be divided into a basic low ink amount and a serious
low ink amount according the ink amount. Specifically, it
is assumed that the ink amount is 100% in the case that
the cartridge is filled with the ink; the ink amount is the
serious low ink amount in the case that the ink amount
is less than a first threshold (such as 3%); the ink amount
is the basic low ink amount in the case that the ink amount
is between the first threshold (such as 3%)and a second
threshold (such as 10%); and the ink amount is the suf-
ficient ink amount in the case that the ink amount is great-
er than the second threshold (such as 10%). It should be
noted that the first and second thresholds in an embod-
iment of the disclosure may be set as any value according
to practical application and a condition of the inkjet im-
aging apparatus, the value of which will not be limited to
the above-described example.
[0052] The information on the ink amount stored in the
storage unit may be recorded as FF, in the case that the
ink amount is the serious low ink amount. The information
on the ink amount stored in the storage unit may be re-
corded as EF, in the case that the ink amount is the basic
low ink amount. The information on the ink amount stored
in the storage unit may be recorded as EE, in the case
that the ink amount is the sufficient ink amount. FF, EF
and EE herein are the above-described flags for the ink
amount.
[0053] The storage unit 200 may be a nonvolatile mem-

ory, such as EPROM, EEPROM, FLACH, a ferroelectric
memory or a phase change memory, which is commonly
applied in the conventional technology; or may be a vol-
atile memory in conjunction with a power supply, such
as SRAM in conjunction with a battery or a capacitor,
DRAM in conjunction with a battery or a capacitor.
[0054] The first control unit 300 is also connected to
the light-emission unit 400 to control the light-emission
unit 400 to emit light according to a preset light-emission
rule. The first control unit 300 and the light-emission unit
400 may be connected via a signal wire or a wireless
antenna.
[0055] It should be noted that the light-emission unit
400 may be provided at the cartridge chip, or at the car-
tridge instead of the cartridge chip. That is, the cartridge
chip according to an embodiment of the disclosure may
further include the light-emission unit 400.
[0056] Furthermore, in order to meet the requirement
of promoting users, the light-emission unit 400 according
to an embodiment of the disclosure may be an electric
element for emitting visible light, such as a light-emitting
diode (LED). Alternatively, fluorescent material may be
provided on the cartridge or the cartridge chip. In this
case, the light-emission unit 400 may be an emitter for
emitting invisible ultraviolet rays. The light-emission unit
400 emits ultraviolet rays to the fluorescent material to
prompt the user.
[0057] The light-emission control method for the car-
tridge chip includes as follows.
[0058] The cartridge chip begins to operate when the
inkjet imaging apparatus begins to supply power to the
cartridge chip. The interface unit 100 in the cartridge chip
connects the cartridge chip with the inkjet imaging appa-
ratus via the signal wire or the wireless antenna. Then,
the first control unit 300 determines whether it is currently
in a stage that the inkjet imaging apparatus prompts the
cartridge state. If yes, i.e., currently in a stage that the
inkjet imaging apparatus prompts the cartridge state, the
first control unit 300 determines whether the current car-
tridge state stored in the storage unit 200 of the cartridge
chip meets a preset condition. The first control unit 300
controls the light-emission unit 400 to emit light according
to a preset light-emission rule, in the case that the current
cartridge state stored in the storage unit 200 of the car-
tridge chip meets the preset condition.
[0059] It should be noted that the above-described pre-
set condition may be a condition of a cartridge state ab-
normal. The light-emission control method for the car-
tridge chip may be used to prompt the user with the car-
tridge state abnormal, in the case that the preset condi-
tion is the condition of the cartridge state abnormal.
[0060] Whether it is currently in the stage that the inkjet
imaging apparatus prompts the cartridge state may be
determined based on a type of a received light control
instruction or the number of the light control instructions
received in a preset period of time.
[0061] In the case that whether it is currently in the
stage that the inkjet imaging apparatus prompts the car-
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tridge state is determined based on the type of the re-
ceived light control instruction, the first control unit 300
may include a first determination sub-unit.
[0062] The first determination sub-unit is adapted to
determine whether the type of the light control instruction
is a preset type of a light control instruction; and deter-
mine that it is currently in the stage that the inkjet imaging
apparatus prompts the cartridge state, in the case that
the type of the light control instruction is the preset type
of the light control instruction.
[0063] It should be noted that there are typically four
types of the light control instruction transmitted from the
inkjet imaging apparatus to the cartridge, which includes:
a light detection switch-on instruction, a light detection
switch off instruction, a light prompt switch-on instruction
and a light prompt switch-off instruction. It is determined
that it is currently in the stage that the inkjet imaging ap-
paratus prompts the cartridge state, when the light control
instruction is the light prompt switch-on instruction or the
light prompt switch-off instruction. It is determined that it
is currently in the stage that the inkjet imaging apparatus
detects a position of the cartridge, when the light control
instruction is the light detection switch-on instruction or
the light detection switch-off instruction. That is, the pre-
set type of the light control instruction may be the light
prompt switch-on instruction or the light prompt switch-
off instruction.
[0064] Moreover, no light control instruction is trans-
mitted to the cartridge chip by the inkjet imaging appa-
ratus, in a normal operation of the cartridge chip. In this
case, it may be determined that it is currently in the stage
that the inkjet imaging apparatus prompts the cartridge
state. Specifically, the inkjet imaging apparatus does not
transmit any light control instruction to the cartridge in a
preset period of time (a first preset period of time), that
is, the number of the light control instruction received in
the first preset period of time is 0, it may be determined
that it is currently in the stage that the inkjet imaging ap-
paratus prompts the cartridge state. In the case that
whether it is currently in the stage that the inkjet imaging
apparatus prompts the cartridge state is determined
based on the number of the light control instruction re-
ceived in the preset period of time, the first control unit
may include a first count sub-unit and a first determination
sub-unit.
[0065] The first count sub-unit is adapted to count the
number of the light control instruction received in the first
preset period of time.
[0066] The first determination sub-unit is adapted to
determine that it is currently in the stage that the inkjet
imaging apparatus prompts the cartridge state, in the
case that the number of the light control instruction re-
ceived in the first preset period of time is 0.
[0067] In the case that the type of the light control in-
struction transmitted by the inkjet imaging apparatus in
the stage that the that the inkjet imaging apparatus de-
tects the position of the cartridge position is the same as
that in the stage that the inkjet imaging apparatus

prompts the cartridge state, whether it is currently in the
stage that the inkjet imaging apparatus prompts the car-
tridge state can not be determined, based on the above-
described type of the light control instruction. In addition,
since the inkjet imaging apparatus transmits the light con-
trol instruction to the cartridge in different frequencies in
different stages, whether it is currently in the stage that
the inkjet imaging apparatus prompts the cartridge state
may be determined, based on the number of the light
control instruction received in the preset period of time.
[0068] In the case that whether it is currently in the
stage that the inkjet imaging apparatus prompts the car-
tridge state is determined based on the number of the
light control instructions received in the preset period of
time, the first control unit may include a second count
sub-unit and a second determination sub-unit.
[0069] The second count sub-unit is adapted to count
the number of the light control instruction received in a
second preset period of time.
[0070] The second determination sub-unit is adapted
to determine that it is currently in the stage that the inkjet
imaging apparatus prompts the cartridge state, in the
case that the number of the light control instructions re-
ceived in the second preset period of time exceeds a
preset value.
[0071] For example, it is assumed that the preset pe-
riod of time is 3 seconds. It is determined that it is currently
in the stage that the inkjet imaging apparatus prompts
the cartridge state, in the case that the number of the
light control instructions received in 3 seconds exceeds
5 pieces (the preset value).
[0072] Furthermore, to feedback to the user the infor-
mation on a good electrical connection between the car-
tridge chip and the inkjet imaging apparatus in time, after
the cartridge is mounted in the inkjet imaging apparatus,
the first control unit 300 begins to control the light-emis-
sion unit 400 to emit light continuously when the inkjet
imaging apparatus supplies power to the cartridge chip
via the interface unit 100. This case may be defined as
the stage that the inkjet imaging apparatus prompts the
cartridge state. That is, an initialization state of the car-
tridge chip may be preset as the stage that the inkjet
imaging apparatus prompts the cartridge state. In this
way, the first control unit is not necessary to determine
whether it is currently in the stage that the inkjet imaging
apparatus prompts the cartridge state, based on the light
control instruction received by the interface unit, as de-
scribed in the above method. After receiving the
read/write control instruction transmitted by the inkjet im-
aging apparatus, the cartridge chip is in a read/write stage
(neither the stage that the inkjet imaging apparatus
prompts the cartridge state, nor the stage that the inkjet
imaging apparatus detects the position of the cartridge).
In this case, to avoid a random flash of the cartridge chip
to cause user misunderstanding, the current stage (the
stage that the inkjet imaging apparatus prompts the car-
tridge state) may be quitted. Likewise, in the case that
the initialization state of the cartridge chip is currently in

11 12 



EP 2 886 352 A2

8

5

10

15

20

25

30

35

40

45

50

55

the stage that the inkjet imaging apparatus prompts the
cartridge state, the first control unit may determine wheth-
er to quit the current stage (the stage that the inkjet im-
aging apparatus prompts the cartridge state), based on
whether the interface unit has received the light detection
switch-on instruction or the light detection switch-off in-
struction.
[0073] From the above-described methods for deter-
mining whether it is currently in the stage that the inkjet
imaging apparatus prompts the cartridge state, it is sum-
marized that whether it is currently in the stage that the
inkjet imaging apparatus prompts the cartridge state is
determined by determining the type of the control instruc-
tion and/or the number of the light control instruction re-
ceived in the preset period of time, in the embodiment of
the disclosure. Specifically, the number of the light control
instructions received in the preset period of time includes
two cases: the number of the light control instructions
received in the first preset period of time is zero; and the
number of the light control instructions received in the
second preset period of time exceeds the preset value.
The first preset period of time and the second preset pe-
riod of time may be the same, or different. The process
of determining whether it is currently in the stage that the
inkjet imaging apparatus prompts the cartridge state is
performed when the inkjet imaging apparatus begins to
supply power to the cartridge chip.
[0074] As mentioned above, the cartridge state at least
includes the state of the ink amount. In this case, the first
control unit adapted to determine whether the current
cartridge state meets the preset condition may further
adapted to determine whether the current ink amount of
the cartridge meets the condition of the low ink amount.
[0075] In the case that the current ink amount of the
cartridge meets the condition of the low ink amount, the
first control unit 300 controls the light-emission unit 400
to emit light according to the preset light-emission rule,
to prompt the user that the cartridge is currently in the
state of the low ink amount. The preset light-emission
rule may be flashed fast. The light-emission unit 400
keeps emitting light continuously if the ink amount is suf-
ficient. The preset light-emission rule may be to stop light-
emission and keep a switching-off state.
[0076] It may also be set that the light-emission unit
emits light in a light-emission control rule (such as lighting
steady) in the case of the sufficient ink amount; and the
light-emission unit emits light in another light-emission
control rule (such as forbidding to emit light) in the case
of the low ink amount.
[0077] To further make the user know the amount of
ink, the light-emission unit may emit light according to
different light-emission rules in the case of the sufficient
ink amount, the basic low ink amount, or the serious low
ink amount. For example, the light-emission unit keeps
emitting light continuously, in the case of the sufficient
ink amount. The first control unit drives the light-emission
unit to emit light in a first driving frequency according to
a light-emission rule that the switch-on and the switch-

off are performed alternately, in the case of the basic low
ink amount. The first control unit drives the light-emission
unit to emit light in a second driving frequency according
to a light-emission rule that the switch-on and the switch-
off are performed alternately, in the case of the serious
low ink amount. The first driving frequency is different
from the second driving frequency, and the first driving
frequency is lower than the second driving frequency.
For example, the light-emission unit alternately switches
on or off at an interval of 1 second, i.e., in the first driving
frequency. Thus, the user may see that the light-emission
unit flashes in a low speed, to prompt the user to prepare
a new cartridge for the replacement. The light-emission
unit alternately switches on or off at an interval of 0.5
seconds, i.e., in the second driving frequency. Thus, the
user may see that the light-emission unit flashes at a fast
speed, to prompt the user to replace the cartridge imme-
diately.
[0078] It is easy to understand that the cartridge state
in the storage unit of the cartridge chip according to the
first embodiment of the disclosure may further store in-
formation for determining an inversion of the cartridge.
In this case, the first control unit 300 adapted to determine
whether the current cartridge state meets the preset con-
dition, may further be adapted to determine whether a
cartridge, the storage unit of which stores the information
for determining the inversion of the cartridge, is inverted.
The first control unit controls the light-emission unit to
emit light according to the preset light-emission rule to
prompt the user that the information for determining the
inversion of the cartridge stored in the storage unit of this
cartridge indicates that the cartridge is inverted.
[0079] It can be known from the above description that,
the cartridge chip according to the embodiment of the
disclosure may transmit the prompt information of the
low ink amount to the user, and may also transmit infor-
mation of the inverted position of the cartridge to the user.
Actually, the cartridge chip according to the embodiment
of the disclosure may be used to transmit the prompt
information of the abnormal cartridge state to the user.
[0080] In order to prompt the user with the abnormal
cartridge state, the light control instruction transmitted
from the inkjet imaging apparatus to the cartridge chip
may include the light switch-off instruction. Thus, the car-
tridge in an abnormal state may flash, to prompt the user.
[0081] In the case that the cartridge chip according to
the above-described embodiment is applied to prompt
the user with the cartridge state, the first control unit 300
of the cartridge chip may determine autonomously
whether it is currently in the stage that the inkjet imaging
apparatus prompts the cartridge state, based on the type
of the light control instruction or the number of the light
control instructions; then determine whether the cartridge
state stored in the storage unit of the cartridge chip is
abnormal; and control the light-emission unit to prompt
the user based on the preset light-emission rule, thereby
achieving the objective of prompting the user with the
cartridge state. The process of determining whether it is
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currently in the stage that the inkjet imaging apparatus
prompts the cartridge state is performed, when the inkjet
imaging apparatus begins to supply power to the car-
tridge chip. In the above method for prompting the car-
tridge state, it is not necessary to perform repeatedly a
light verification process between the inkjet imaging ap-
paratus and the cartridge chip. Therefore, the cartridge
is not required to have the ability to receive frequently
the light control instruction transmitted by the inkjet im-
aging apparatus. Hence, the process requirement and
design difficulty for the cartridge according to the embod-
iment of the disclosure are low, and the manufacturing
costs are reduced.
[0082] As mentioned above, if the initialization state of
the cartridge chip is currently in the stage that the inkjet
imaging apparatus prompts the cartridge state, the first
control unit may determine whether the current cartridge
state meets the preset condition, when the inkjet imaging
apparatus or other power sourcing apparatus begins to
supply power to the cartridge chip. The light-emission
unit is controlled to emit light according to the preset light-
emission rule to prompt the user with the current cartridge
state, in the case that the current cartridge state meets
the preset condition. Thus, with the cartridge chip accord-
ing to the disclosure, the user may know the cartridge
state easily and quickly by several simple power sourcing
apparatus supplying power to the cartridge chip in the
cartridge; rather than mounting the cartridge in the inkjet
imaging apparatus, transmitting the light control instruc-
tion from the inkjet imaging apparatus to the cartridge
chip, and obtaining the current cartridge state.
[0083] Furthermore, in the first embodiment, the first
control unit 300 may be adapted to perform a read/write
operation on the storage unit 200 in response to a
read/write control instruction transmitted by the inkjet im-
aging apparatus and received by the interface unit 100.
The first control unit 300 can perform a control operation
on the light control instruction and the read/write control
instruction. That is, the units which have two functions
are integrated to form the first control unit 300 in the first
embodiment. Actually, a unit for performing the control
operation on the light control instruction and a unit for
performing the control operation on the read/write control
instruction may be implemented by two separate units,
the details of which refers to the second embodiment.

Second embodiment

[0084] The cartridge chip according to the second em-
bodiment is similar as the cartridge chip according to the
first embodiment. For simplicity, this embodiment em-
phasizes the difference therebetween, and the same as-
pect is referred to the description of the first embodiment.
[0085] As shown in Figure 2, the above-described car-
tridge chip may further include a second control unit 500
which is connected to the interface unit 100 and the stor-
age unit 200. The second control unit 500 is adapted to
perform a read/write operation on the storage unit, in re-

sponse to the read/write control instruction transmitted
by the inkjet imaging apparatus and received by the in-
terface unit 100. In this embodiment, the first control unit
300’ merely functions as the control operation on the light
control instruction, rather than the read/write control in-
struction. The second control unit 500 is adapted to per-
form the control operation on the read/write control in-
struction.
[0086] Based on the cartridge chip according to the
above-described first or second embodiment, a new car-
tridge is further provided according to an embodiment of
the disclosure. The cartridge includes the cartridge chip,
which is any one of the cartridge chips in the above-de-
scribed first embodiment or the second embodiment. The
cartridge according to the embodiment of the disclosure
may be adapted to fill colorant for inkjet imaging, where
the colorant may be toner, dye ink or pigment ink. The
cartridge may be a toner cartridge, an ink cartridge, a
selenium drum or a drum unit.
[0087] Based on the cartridge and the cartridge chip
according the above-described embodiment, a light-
emission control method for the cartridge chip is also
provided according to an embodiment of the disclosure,
the details of which refers to the third embodiment.

Third embodiment

[0088] As shown in Figure 3, a light-emission control
method for a cartridge chip includes steps S301 to S303.
[0089] Step S301 includes: determining whether it is
currently in a stage that the inkjet imaging apparatus
prompts the cartridge state, when the inkjet imaging ap-
paratus begins to supply power to the cartridge chip.
[0090] As described in the first or second embodiment,
the cartridge chip according to the embodiment of the
disclosure includes an interface unit 100, a storage unit
200 and a first control unit 300.
[0091] As described in the first embodiment, there are
multiple ways by which the first control unit 300 deter-
mines whether it is currently in the stage that the inkjet
imaging apparatus prompts the cartridge state. The ways
are as follows.
[0092] In a first way, it is determined whether a type of
the light control instruction is a preset type of the light
control instruction.
[0093] Firstly, the interface unit 100 receives the light
control instruction transmitted by the inkjet imaging ap-
paratus.
[0094] Then, it is determined whether the type of the
light control instruction is the preset type of the light con-
trol instruction, and it is determined that it is currently in
the stage that the inkjet imaging apparatus prompts the
cartridge state, in the case that the type of the light control
instruction is the preset type of the light control instruc-
tion.
[0095] Typically, there are four types of the light control
instruction transmitted from the inkjet imaging apparatus
to the cartridge, which includes: a light detection switch-
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on instruction, a light detection switch-off instruction, a
light prompt switch-on instruction and a light prompt
switch-off instruction. It is determined that it is currently
in the stage that the inkjet imaging apparatus prompts
the cartridge state, when the light control instruction is
the light prompt switch-on instruction or the light prompt
switch-off instruction. It is determined that it is currently
in the stage that the inkjet imaging apparatus detects a
position of the cartridge, when the light control instruction
is the light detection switch-on instruction or the light de-
tection switch-off instruction. That is, the preset type of
the light control instruction may be the light prompt
switch-on instruction or the light prompt switch-off in-
struction.
[0096] In the case that the type of the light control in-
struction transmitted by the inkjet imaging apparatus in
the stage that the that the inkjet imaging apparatus de-
tects the position of the cartridge position is the same as
that in the stage that the inkjet imaging apparatus
prompts the cartridge state, whether it is currently in the
stage that the inkjet imaging apparatus prompts the car-
tridge state can not be determined based on the above-
described type of the light control instruction. In addition,
since the inkjet imaging apparatus transmits the light con-
trol instruction to the cartridge in different frequencies in
different stages, whether it is currently in the stage that
the inkjet imaging apparatus prompts the cartridge state
may be determined, based on the number of the light
control instruction received in the preset period of time.
[0097] In a second way, it is determined whether the
number of the light control instructions received in a pre-
set period of time exceeds a preset value.
[0098] Specifically, the determining method includes:

firstly, receiving the light control instruction transmit-
ted by the inkjet imaging apparatus; and

then, counting the number of the light control instruc-
tions received in a preset period of time (a second
preset period of time); and determining it is currently
in the stage that the inkjet imaging apparatus
prompts the cartridge state, in the case that the
number of the light control instructions received in
the preset period of time (the second preset period
of time) exceeds a preset value.

[0099] For example, it is assumed that the preset pe-
riod of time is 3 seconds. It is determined that it is currently
in the stage that the inkjet imaging apparatus prompts
the cartridge state, in the case that the number of the
light control instructions received in 3 seconds exceeds
5 pieces (the preset value).
[0100] Moreover, the inkjet imaging apparatus does
not transmit any light control instruction to the cartridge
chip in a normal operation of the cartridge chip. In this
case, it may be determined that it is currently in the stage
that the inkjet imaging apparatus prompts the cartridge
state. Specifically, when the inkjet imaging apparatus

does not transmit any light control instruction to the car-
tridge chip in a preset period of time (a first preset period
of time), that is, the number of the light control instructions
received in the first preset period of time is 0, it may be
determined that it is currently in the stage that the inkjet
imaging apparatus prompts the cartridge state.
[0101] Furthermore, to feedback to the user the infor-
mation on a good electrical connection between the car-
tridge chip and the inkjet imaging apparatus in time, after
the cartridge is mounted in the inkjet imaging apparatus,
the first control unit 300 begins to control the light-emis-
sion unit 400 to emit light continuously when the inkjet
imaging apparatus supplies power to the cartridge chip
via the interface unit. This case may be defined as the
stage that the inkjet imaging apparatus prompts the car-
tridge state. That is, an initialization state of the cartridge
chip may be preset as the stage that the inkjet imaging
apparatus prompts the cartridge state. In this way, in this
method, it is not necessary to determine whether it is
currently in the stage that the inkjet imaging apparatus
prompts the cartridge state, based on the received light
control instruction, as described in the above method.
After receiving the read/write control instruction transmit-
ted by the inkjet imaging apparatus, the cartridge chip is
in a read/write stage (neither the stage that the inkjet
imaging apparatus prompts the cartridge state, nor the
stage that the inkjet imaging apparatus detects the posi-
tion of the cartridge). In this case, to avoid a random
flashing of the cartridge chip to cause the user misun-
derstanding, the current stage (the stage that the inkjet
imaging apparatus prompts the cartridge state) may be
quitted. Likewise, in the case that the initialization state
of the cartridge chip is currently in the stage that the inkjet
imaging apparatus prompts the cartridge state, in this
method, it may be determined whether to quit the current
stage (the stage that the inkjet imaging apparatus
prompts the cartridge state) based on the reception of
the light detection switch-on instruction or the light de-
tection switch-off instruction.
[0102] From the above-described methods for deter-
mining whether it is currently in the stage that the inkjet
imaging apparatus prompts the cartridge state, it is sum-
marized that, this determination is performed based on
the type of the control instruction or the number of the
light control instructions received in the preset period of
time. Specifically, the number of the light control instruc-
tions received in the preset period of time includes two
cases: the number of the light control instructions re-
ceived in the first preset period of time is zero; and the
number of the light control instructions received in the
second preset period of time exceeds the preset value.
The first preset period of time and the second preset pe-
riod of time may be the same, or different. The process
of determining whether it is currently in the stage that the
inkjet imaging apparatus prompts the cartridge state is
performed when the inkjet imaging apparatus begins to
supply power to the cartridge chip.
[0103] It should be noted that, in the light-emission con-
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trol method for the cartridge chip according to the em-
bodiment of the disclosure, whether it is currently in the
stage that the inkjet imaging apparatus prompts the car-
tridge state is determined when the inkjet imaging appa-
ratus begins to supply power to the cartridge chip. There-
fore, according to the light-emission control method for
the cartridge chip according to the embodiment of the
disclosure, the light verification process is avoided, the
light-emission control is not necessary to be controlled
by the inkjet imaging apparatus, and the cartridge chip
may control the light-emission autonomously. Hence, de-
sign and production process for the cartridge chip is sim-
plified, and costs of the apparatus are reduced according
to the light-emission control method.
[0104] Step S302 includes: determining whether cur-
rent cartridge state meets a preset condition, in the case
that it is currently in the stage that the inkjet imaging ap-
paratus prompts the cartridge state.
[0105] After it is determined that it is currently in the
stage that the inkjet imaging apparatus prompts the car-
tridge state, the first control unit in the cartridge chip de-
termines whether the current cartridge state stored in the
storage unit meets the preset condition; and step S303
is performed, if the current cartridge state meets the pre-
set condition.
[0106] It should be noted that the preset condition may
be a condition of an abnormal cartridge state, such as a
condition of the low ink amount, or a condition of the
inverted cartridge.
[0107] Step S303 includes: controlling the light-emis-
sion unit to emit light according to a preset light-emission
rule to prompt the user with the current cartridge state.
[0108] The first control unit controls the light-emission
unit to emit light according to the preset light-emission
rule to prompt the user with the current cartridge state.
[0109] The light-emission control method for the car-
tridge chip according to the third embodiment is provided
above. With the light-emission control method, the light-
emission is controlled according to the determined re-
sults of the two determining steps when the inkjet imaging
apparatus or other power supply apparatus supplies
power to the cartridge chip. The light-emission control is
not necessary to consist with the control of the inkjet im-
aging apparatus. Hence, it is easy to prompt the user
with the cartridge state in the light-emission control meth-
od for the cartridge chip, thus it is beneficial to reduce
process requirement and design difficulty for the car-
tridge chip.
[0110] To understand clearly the light-emission control
method for the cartridge chip according to the embodi-
ment of the disclosure, it is taken the cartridge states
including an ink amount and a position of a cartridge as
an example to explain as follows.
[0111] In the case that the cartridge state refers to the
ink amount, a light-emission control method for a car-
tridge chip include steps S401 to S403, as shown in Fig-
ure 4.
[0112] Step S401 includes: determining whether it is

currently in the stage that the inkjet imaging apparatus
prompts the cartridge state, when the inkjet imaging ap-
paratus begins to supply power to the cartridge chip.
[0113] This step is the same as the step S301. The
detailed description refers to the description of the step
S301 to simplify.
[0114] Step S402 includes: determining whether the
current ink amount of the cartridge meets a condition of
a low ink amount, in the case that it is currently in the
stage that the inkjet imaging apparatus prompts the car-
tridge state.
[0115] The low ink amount and the sufficient ink
amount may be determined according to a preset thresh-
old. Specifically, the first control unit 300 determines
whether the information of the ink amount stored in the
storage unit is greater than the preset threshold. If the
information of the ink amount stored in the storage unit
is greater than the preset threshold, the ink amount is
sufficient and the condition of the low ink amount is not
met; else, the ink amount is low, the condition of the ink
amount is met, and then step S403 is performed.
[0116] To more clearly prompt the user with the state
of the ink amount, the state of the low ink amount may
be further divided into a basic low ink amount and a se-
rious low ink amount. Similarly, the basic low ink amount
and the serious low ink amount are distinguished by a
preset threshold. The serious low ink amount is deter-
mined, in the case that the information of the ink amount
in the storage unit is less than a first threshold. The basic
low ink amount is determined, in the case that the infor-
mation of the ink amount in the storage unit ranges from
the first threshold to a second threshold. The sufficient
ink amount is determined, in the case that the information
of the ink amount in the storage unit is greater than the
second threshold.
[0117] Step S403 includes: controlling the light-emis-
sion unit to emit light according to a preset light-emission
rule to prompt the user with the current ink amount of the
cartridge.
[0118] Specifically, the first control unit may control the
light-emission unit to emit light based on one light-emis-
sion rule, in the case of the sufficient ink amount; and the
first control unit may control the light-emission unit to emit
light based on another light-emission rule to prompt the
user that the current ink amount is insufficient, in the case
of the low ink amount.
[0119] Furthermore, the state of the low ink amount
may be further divided into a basic low ink amount and
a serious low ink amount. To prompt the user more clear-
ly, the two states may correspond to two different light-
emission rules. Specifically, the first control unit controls
the light-emission unit to emit light based on a light-emis-
sion rule that the light-emission unit is switched on and
off alternatively in a first driving frequency, in the case of
the basic low ink amount. The first control unit controls
the light-emission unit to emit light based on a light-emis-
sion rule that the light-emission unit is switched on and
off alternatively in a second driving frequency, in the case
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of the serious low ink amount. The first driving frequency
is lower than the second driving frequency. Therefore, a
flash frequency of the light-emission in the case of the
basic low ink amount is lower than a flash frequency of
the light-emission in the case of the serious low ink
amount. Thus, the user is prompted with the current ink
amount of the cartridge to replace the cartridge or add
ink in time.
[0120] In the case that the cartridge state refers to the
position of the cartridge, the light-emission control meth-
od for the cartridge chip includes steps S501 to S503, as
shown in Figure 5.
[0121] Step S501 includes: determining whether it is
currently in the stage that the inkjet imaging apparatus
prompts the cartridge state, when the inkjet imaging ap-
paratus begins to supply power to the cartridge chip.
[0122] This step is the same as the step S301. The
detailed description refers to the description of the step
S301 to simplify.
[0123] Step S502 includes: determining whether the
installation position of the cartridge is inverted, in the case
that it is currently in the stage that the inkjet imaging ap-
paratus prompts the cartridge state.
[0124] It should be noted that the storage unit of the
cartridge chip may store position information of the car-
tridge, such as the information for determining an inver-
sion of the installation position. The position information
may be written into the cartridge chip by the inkjet imaging
apparatus, after the stage that the inkjet imaging appa-
ratus detects the cartridge position. The first control unit
determines whether the installation position of the car-
tridge stored in the storage unit of the cartridge chip is
inverted. Step S503 is performed, if the installation posi-
tion of the cartridge is inverted.
[0125] Step S503 includes: controlling the light-emis-
sion unit to emit light according to a preset light-emission
rule to prompt the user that the cartridge position is in-
verted.
[0126] Based on the above-described light-emission
control method for the cartridge chip, a light-emission
control device for a cartridge chip is further provided ac-
cording to an embodiment of the disclosure. The details
are referred to a fourth embodiment.

Fourth embodiment

[0127] As shown in Figure 6, the light-emission control
device for the cartridge chip according to the fourth em-
bodiment of the disclosure includes a first determination
unit 61 and a second determination unit 62.
[0128] The first determination unit 61 is adapted to de-
termine whether it is currently in a stage that an inkjet
imaging apparatus prompts a cartridge state, when the
inkjet imaging apparatus begins to supply power to the
cartridge chip.
[0129] The second determination unit 62 is adapted to
determine whether a current cartridge state meets a pre-
set condition in the case that it is currently in the stage

that the inkjet imaging apparatus prompts the cartridge
state, wherein light is emitted according to a preset light-
emission rule to prompt a user with the current cartridge
state in the case that the current cartridge state meets
the preset condition.
[0130] The light-emission control device for the car-
tridge chip according to the embodiment of the disclosure
controls the light-emission according to the determined
results of the two determining steps, when the inkjet im-
aging apparatus supplies power to the cartridge chip. The
light-emission control is not necessary to consists with
the control of the inkjet imaging apparatus. Hence, the
light-emission control device for the cartridge chip may
be easy to prompt the user with the cartridge state, thus
it is beneficial to reduce process requirement and design
difficulty for the cartridge chip.
[0131] The above determining whether it is currently
in the stage that the inkjet imaging apparatus prompts
the cartridge state includes: determining whether it is cur-
rently in the stage that the inkjet imaging apparatus
prompts the cartridge state based on a type of the light
control instruction or the number of the light control in-
structions received in a preset period of time.
[0132] The cartridge chip according to the first embod-
iment of the disclosure determines whether it is currently
in the stage that the inkjet imaging apparatus prompts
the cartridge state based on the type of the received light
control instruction or the number of the light control in-
struction received in the preset period of time. In another
embodiment of the disclosure, it may be determined
whether it is currently in the stage that the inkjet imaging
apparatus prompts the cartridge state based on the
number of the light control instructions received in the
preset period of time and a specific light control instruc-
tion included in the received light control instruction. The
details are referred to the fifth embodiment.

Fifth embodiment

[0133] The cartridge chip according to the fifth embod-
iment is similar as that according to the first and second
embodiment. This embodiment emphasizes the differ-
ence therebetween for simplicity.
[0134] As shown in Figure 7, similarly as in the first
embodiment, the cartridge chip according to the fifth em-
bodiment includes the interface unit 100’, the storage unit
200’ and the first control unit 300". The first control unit
300" is connected to the interface unit 100’ and the stor-
age unit 200’, to transmit the signal and perform the con-
trol. The first control unit may further be connected to a
light-emission unit 400’, and the light-emission unit 400’
may be provided at the cartridge chip or at the cartridge.
[0135] It should be noted that at least the cartridge
identifying information is stored in the storage unit 200’
to distinguish different cartridges according to the em-
bodiment. In particular, the cartridge identifying informa-
tion may be the information of the ink color, a device
address of the storage unit, or other information for dis-
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tinguishing different types of the cartridge.
[0136] In this embodiment, the first control unit
300" determines whether it is currently in the stage that
the inkjet imaging apparatus prompts the cartridge state,
based on the number of the light control instructions re-
ceived in the preset period of time and the specific light
control instruction included in the received light control
instruction.
[0137] Specifically, the number of the light control in-
structions received by the interface unit 100’ in the preset
period of time is counted. It is preliminarily determined
that it is currently in the stage that the inkjet imaging ap-
paratus prompts the cartridge state, in the case that the
number of the light control instructions exceeds a preset
value. When the received light control instruction in-
cludes the specific light control instruction, it is deter-
mined whether the cartridge identifying information car-
ried in the specific light control instruction is associated
with the cartridge identifying information stored in the
storage unit of the cartridge chip. If yes, it is determined
that it is currently in the stage that the inkjet imaging ap-
paratus prompts the abnormal cartridge state, and the
first control unit controls the light-emission unit to emit
light according to the preset light-emission rule, to prompt
the user that it is currently in the stage that the inkjet
imaging apparatus prompts the abnormal cartridge state.
[0138] It should be noted that the "associated" accord-
ing to the embodiment may be considered that the car-
tridge identifying information carried in the specific light
control instruction is the same as the cartridge identifying
information stored in the storage unit of the cartridge chip;
or may be considered that the cartridge identifying infor-
mation carried in the specific light control instruction cor-
responds to the cartridge identifying information stored
in the storage unit of the cartridge chip. The two corre-
sponding cartridge identifying information indicates the
same cartridge.
[0139] To better prompt the user that it is currently in
the stage that the inkjet imaging apparatus prompts the
abnormal cartridge state, the specific light control instruc-
tion is the light switch-off instruction. Thus, the light-emis-
sion unit may flash to attract the attention of the user.
[0140] To understand the embodiment of the disclo-
sure clearly, it is explained by example below. For exam-
ple, it is assumed that the preset period of time is 3 sec-
onds. It is determined preliminarily that it is currently in
the stage that the inkjet imaging apparatus prompts the
cartridge state, in the case that the number of the light
control instruction received in 3 seconds exceeds 5 piec-
es. The cartridge chip storing identifying information of a
yellow cartridge is determined in the stage that the inkjet
imaging apparatus prompts the yellow cartridge abnor-
mal, in the case that the received light control instruction
includes the light switch-off instruction, and the light
switch-off instruction includes such as the identifying in-
formation of the yellow cartridge.
[0141] It is easy to understand that the above-de-
scribed specific light control instruction may be other light

control instructions in addition to the light switch-off in-
struction.
[0142] It should be noted the cartridge chip according
to the fifth embodiment controls the light-emission unit
to emit light to prompt the user, once it is determined that
it is currently in the stage that the inkjet imaging apparatus
prompts the cartridge state; rather than control the light-
emission unit to emit light after it is determined whether
the current cartridge state meets the preset condition.
Hence, another cartridge chip for performing a light-emis-
sion control is provided according to the fifth embodiment
of the disclosure.
[0143] It should be understood that, although the
present specification is described according to the em-
bodiments, but not each embodiment only contains an
independent technical solution. This narrative mode of
the specification is just for clarity. Those skilled in the art
should treat the specification as a whole, and the tech-
nical solution in each embodiment may be appropriately
combined to form other embodiment which can be un-
derstood by the skilled in the art.
[0144] The series of detailed explanation listed above
are merely a concrete description for feasible embodi-
ment of the disclosure, which are not intended to limit the
protection scope of the disclosure. Any equivalent em-
bodiment or change without departing from the technol-
ogy and the spirit of the disclosure should be contained
within the protection scope of the disclosure.

Claims

1. A light-emission control method for a cartridge chip,
the method comprising:

determining whether it is currently in a stage that
an inkjet imaging apparatus prompts a cartridge
state, when the inkjet imaging apparatus begins
to supply power to the cartridge chip; and
determining whether a current cartridge state
meets a preset condition, in a case that it is cur-
rently in the stage that the inkjet imaging appa-
ratus prompts the cartridge state; and emitting
light according to a preset light-emission rule to
prompt a user with the current cartridge state,
in a case that the current cartridge state meets
the preset condition.

2. A method according to claim 1, wherein the deter-
mining whether it is currently in a stage that an inkjet
imaging apparatus prompts a cartridge state com-
prises: determining whether it is currently in the stage
that the inkjet imaging apparatus prompts the car-
tridge state, based on a type of a received light con-
trol instruction or the number of the light control in-
structions received in a preset period of time.

3. A method according to claim 2, wherein determining
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whether it is currently in the stage that the inkjet im-
aging apparatus prompts the cartridge state, based
on a type of a received light control instruction, com-
prises:

receiving the light control instruction transmitted
by the inkjet imaging apparatus; and
determining whether the type of the light control
instruction is a preset type of the light control
instruction; and determining that it is currently in
the stage that the inkjet imaging apparatus
prompts the cartridge state, in a case that the
type of the light control instruction is the preset
type of the light control instruction.

4. A method according to any one of claims 1 to 3,
wherein the cartridge state comprises an ink amount,
and the determining whether a current cartridge state
meets a preset condition; and emitting light accord-
ing to a preset light-emission rule to prompt a user
with the current cartridge state, in a case that the
current cartridge state meets the preset condition,
comprises:

determining whether a current ink amount of the
cartridge meets a condition of a low ink amount;
and emitting light according to the preset light-
emission rule to prompt the user with the low ink
amount, in a case that current ink amount of the
cartridge meets the condition of the low ink
amount.

5. A method according to claim 4, wherein whether the
current ink amount of the cartridge meets the condi-
tion of the low ink amount is determined based on a
remaining ink amount, an ink consumption amount
or a flag for the ink amount.

6. A method according to any one of claims 1 to 3, fur-
ther comprising: receiving a read/write control in-
struction transmitted by the inkjet imaging appara-
tus; and
quitting the stage that the inkjet imaging apparatus
prompts the cartridge state, in response to the re-
ceived read/write control instruction transmitted by
the inkjet imaging apparatus, in the case that it is
currently in the stage that the inkjet imaging appa-
ratus prompts the cartridge state.

7. A light-emission control device for a cartridge chip,
comprising:

a first determination unit adapted to determine
whether it is currently in a stage that an inkjet
imaging apparatus prompts a cartridge state,
when the inkjet imaging apparatus begins to
supply power to the cartridge chip; and
a second determination unit adapted to deter-

mine whether a current cartridge state meets a
preset condition, in a case that it is currently in
the stage that the inkjet imaging apparatus
prompts the cartridge state, wherein light is emit-
ted according to a preset light-emission rule to
prompt a user with the current cartridge state in
a case that the current cartridge state meets the
preset condition.

8. A cartridge chip, comprising: an interface unit, a stor-
age unit and a first control unit, wherein the first con-
trol unit is connected with the interface unit and the
storage unit;
the interface unit is adapted to connect the cartridge
chip with an inkjet imaging apparatus;
the storage unit is adapted to store information on a
cartridge state; and
the first control unit is adapted to determine whether
it is currently in a stage that an inkjet imaging appa-
ratus prompts a cartridge state, when the inkjet im-
aging apparatus begins to supply power to the car-
tridge chip; determine whether a current cartridge
state meets a preset condition, in a case that it is
currently in the stage that the inkjet imaging appa-
ratus prompts the cartridge state; and control a light-
emission unit to emit light according to a preset light-
emission rule to prompt a user with the current car-
tridge state, in the case that the current cartridge
state meets the preset condition.

9. A cartridge chip according to claim 8, further com-
prising a second control unit adapted to perform a
read/write operation on the storage unit in response
to a received read/write control instruction.

10. A cartridge chip according to claim 8 or 9, further
comprising the light-emission unit adapted to emit
light according to the preset light-emission rule, to
prompt the user with the current cartridge state.

11. A cartridge chip according to claim 8 or 9, wherein
the interface unit is adapted to receive a light control
instruction transmitted by the inkjet imaging appara-
tus, and the first control unit comprises:

a first determination sub-unit adapted to deter-
mine whether a type of the light control instruc-
tion is a preset type of the light control instruc-
tion; determine that it is currently in the stage
that the inkjet imaging apparatus prompts the
cartridge state, in a case that the type of the light
control instruction is the preset type of the light
control instruction.

12. A cartridge chip according to claim 8 or 9, wherein
the interface unit is adapted to receive the light con-
trol instruction transmitted by the inkjet imaging ap-
paratus, and the first control unit comprises:
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a first count sub-unit adapted to count the
number of the light control instructions received
in a first preset period of time; and
a first determination sub-unit adapted to deter-
mine that it is currently in the stage that the inkjet
imaging apparatus prompts the cartridge state,
in a case that the number of the light control
instructions received in the first preset period of
time is 0;
or,
a second count sub-unit adapted to count the
number of the light control instructions received
in a second preset period of time; and
a second determination sub-unit adapted to de-
termine that it is currently in the stage that the
inkjet imaging apparatus prompts the cartridge
state, in a case that the number of the light con-
trol instructions received in a second preset pe-
riod of time exceeds a preset value.

13. A cartridge chip according to claim 8 or 9, wherein
the cartridge state comprises the ink amount, and
the first control unit is further adapted to
determine whether a current ink amount of the car-
tridge meets a condition of a low ink amount; and
emit the light according to the preset light-emission
rule to prompt the user with the low ink amount, in a
case that the current ink amount of the cartridge
meets the condition of the low ink amount.

14. A cartridge chip according to claim 13, wherein the
low ink amount comprises: a basic low ink amount,
and a serious low ink amount;
the basic low ink amount indicates that the ink
amount ranges from a first threshold to a second
threshold; and the light is emitted according to the
light-emission rule that the light-emission unit is
switched on and off alternately in a first driving fre-
quency; and
the serious low ink amount indicates that the ink
amount is less than the first threshold, and the light
is emitted according to the light-emission rule that
the light-emission unit is switched on and off alter-
nately in a second driving frequency, wherein the
first driving frequency is lower than the second driv-
ing frequency.

15. A cartridge comprising a cartridge chip according to
any one of claims 8 to 14.
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