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(57) ABSTRACT 

An imaging cartridge chip with self-adaptive contacts 
includes a set of contacts. Each contact of the set of contacts 
has the function of a full series of contacts. The specific 
function of each contact in the set of contacts is determined by 
identifying a signal received by the contact from an external 
COntact. 

Contact Identification 
Module 

In-chip Power Supply 

In-chip Ground 
WireCround line 

  



Patent Application Publication May 15, 2014 Sheet 1 of 4 US 2014/O132990 A1 

O O-O 

O O-O 

O O-O 

O OHO 

O 

Contact Identification 
Module 

NZ V V V 

In-chip Power Supply 

ZY ZY 7. 7. ZY 

FIG. 1 

In-chip Ground 
WireCrOundline 



Patent Application Publication May 15, 2014 Sheet 2 of 4 US 2014/O132990 A1 

Contact 

Locking - 

EEPROM r) O 

O r 
Module of automatic 
contact-identifying A 

In-chip VCC 
In-chip RESET 

In-chip CLK 
In-chip I/O 

In-chip GND 

FIG 2 

Contacting the dynamic contacts with the static 
contacts and acquiring the electric signal 

characteristic of each contact 

Automatically identifying contacts according to the 
electric signal characteristic of each contact 

Selecting a function of the automatically identified contact according to the 
step B from a full range of functions of each contact, and locking the 

function on the contact 

FIG 3 



Patent Application Publication May 15, 2014 Sheet 3 of 4 US 2014/O132990 A1 

CLK 
--- VCC 

— 
f \ S 8, I/O 

/ X RS T 
. 

FIG. 4 

SDA 

FIG. 5 

  



Patent Application Publication May 15, 2014 Sheet 4 of 4 US 2014/O132990 A1 

Storing corresponding relationship data structures, 
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IMAGING CARTRIDGE CHIP WITH 
SELF-ADAPTIVE CONTACTS, IMAGING 
CARTRIDGE AND SELF-ADAPTIVE 

METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of International 
Application No. PCT/CN2012/081325, filed on Sep. 13, 
2012, which claims priority to Chinese Patent Application 
No. 2011 10344995.X, filed on Nov. 4, 2011, both of which 
are hereby incorporated by reference in their entireties. 

FIELD OF THE INVENTION 

0002 The present invention relates to an imaging car 
tridge chip with self-adaptive contacts, an imaging cartridge, 
and a self-adaptive method. 

BACKGROUND OF THE INVENTION 

0003. There are various types of imaging devices, for 
instance, printers, copiers, Scanners, and so on. The imaging 
device generally comprises an imaging body and imaging 
cartridges, wherein currently, all the imaging cartridges are 
detachably mounted on the imaging device; the imaging car 
tridges such as ink cartridges and toner cartridges are filled 
with recording materials for imaging; the imaging body 
adopts the imaging cartridges to form images on medium 
materials such as paper, chips are usually fixed on the imag 
ing cartridges and referred to as imaging cartridge chips or ink 
cartridge chips; the ink cartridge chip is usually mounted on 
the imaging cartridge, or a circuit board of the imaging car 
tridge; and the circuit board mainly comprises the chip and 
peripheral circuits thereof. The chip generally includes a stor 
age unit and a communication interface unit, wherein the 
storage unit is configured to store information Such as the 
variety of ink, the data about the manufacturing date of the ink 
cartridge, the number of print pages, the serial number of the 
ink cartridge and the remaining ink amount. In addition, the 
imaging body reads and writes the storage unit through the 
communication interface unit. Currently, the read-write 
operation of the imaging body on the storage unit of the 
imaging cartridge chip adopts the following two modes: 
0004 1. asynchronous communication mode: a physical 
interface of the communication mode includes the following 
signal lines: a power Supply terminal VCC connected with a 
Voltage source signal line, a clock terminal CLK connected 
with a clock signal line for providing synchronous clock, a 
reset terminal RST connected with a reset signal line for 
providing a reset signal, a data terminal I/O connected with a 
data line for achieving the information interaction between 
the chip and the imaging device, and a ground terminal GND, 
5 signal lines in total. 
0005 2. IIC bus, also known as I2C bus, being a multi 
directional control bus: a physical interface of the IIC bus is 
also provided with four signal lines: a power Supply terminal 
VCC, a clock signal terminal SCL, a data terminal SDA and 
a ground terminal GND. 
0006. The imaging body adopts the above two communi 
cation protocols to read and write the ink cartridge chip. The 
main physical connection is electrical contact portions, i.e. 
oft-stated contacts, disposed on the chip. Side terminals of the 
imaging device body corresponding to the contacts are 
respectively disposed on the imaging body. When the ink 
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cartridge is mounted on the imaging device body, the side 
terminals of the imaging device body make electrical contact 
with the contacts on the ink cartridge chip, so that the data 
transmission between the ink cartridge chip and the imaging 
device can be achieved. 
0007. The contacts on the imaging cartridge chips with the 
terminals on the current market are all contacts with fixed 
functions such as power Supply, clock, reset line, ground line 
and data, namely the contacts have specific functions and 
cannot be changed again in the design, processing, use and 
other links of the chip. 
0008. The fixed contact design has low cost; the contact 
distribution of the chips corresponds to the contact distribu 
tion of corresponding devices one by one, which is intuitive; 
and the functional needs of the ink cartridge chip can be 
satisfied. However, as the contact functions of the ink car 
tridge chip are locked and the contacts are fixed, the layout 
flexibility of a circuit board can be reduced in the use of the 
chip. In particular, when one chip is required to correspond to 
devices with different contact distribution modes, circuit 
boards with various kinds of contact distribution modes cor 
responding to the devices with different contact distribution 
modes must be designed at this point. One chip is required to 
be produced originally, but various different chip products are 
extended due to different contact distribution modes of dif 
ferent devices. Therefore, a plurality of problems can be 
brought to the production and processing, the production 
management and the product inventory, and the use conve 
nience of the chips corresponding to various contact distribu 
tion modes can be limited. 
0009 For example, as for ink cartridge or toner cartridge 
chips used on printer consumables, all the printers produced 
by printer manufacturers in a very long period correspond to 
the same consumable chip. But along with the continuous 
production of new models of printers by the printer manufac 
turers, the update of the ink cartridge chips corresponding to 
the printers tend to lag behind, and hence the phenomenon 
that the chip is not changed but the contact distribution of the 
chip is constantly changed along with the change of side 
terminals of printer devices may occur. As the contacts of the 
previous chips have fixed functions, if the functions of the 
side terminals of the printer devices are changed, even if new 
data are written into the previous chips, the chips cannot be 
used again due to the limitation of the contact functions. 
Therefore, when old models of chips are used, the contact 
positions are changed by the re-design of circuit boards So as 
to be adaptive to new models of printers, which result in a 
large number of different contact chip inventories and corre 
sponding problems in the aspect of management and cost. 

SUMMARY OF THE INVENTION 

0010. The present invention provides an imaging cartridge 
chip with self-adaptive contacts and a contact identification 
method so that the imaging cartridge chip can achieve the 
self-adaptive function, aiming at the problems in manage 
ment and cost during the production of the imaging cartridge 
chip in a current imaging device Such as a printer. 
0011. The technical proposal adopted by the present 
invention to achieve the objective of the present invention is 
that: the present invention provides an imaging cartridge chip 
with self-adaptive contacts, which comprises a group of 
dynamic contacts, wherein the dynamic contacts make con 
tact with static contacts disposed on an imaging body; the 
imaging cartridge chip is communicated with the imaging 



US 2014/O 132990 A1 

body via the contact of the dynamic contacts and the static 
contacts; each contact in the dynamic contacts has a full range 
of contact functions; and the imaging cartridge chip further 
comprises a contact identification module configured to 
determine the specific function of each contact in a group of 
the dynamic contacts according to a signal acquired from the 
dynamic contact. 
0012 Moreover, in the imaging cartridge chip with the 
self-adaptive contacts, the module of automatic contact-iden 
tifying includes a signal acquisition unit, an module of auto 
matic contact-identifying and a contact distribution locking 
module, in which 
0013 the signal acquisition unit is connected with the 
dynamic contacts and configured to acquire the electric signal 
characteristic of each static contact when the dynamic con 
tacts make contact with the static contacts; 
0014 the module of automatic contact-identifying is con 
nected with the signal acquisition unit and configured to 
receive the electric signal characteristic of each contact 
acquired by the signal acquisition unit and obtain correspond 
ing function of each static contact on the imaging body; and 
00.15 the contact distribution locking module is connected 
with the module of automatic contact-identifying and config 
ured to select the corresponding function of the static contact 
from a full range of the contact functions contained in each 
contact, and lock the corresponding function of the static 
COntact. 

0016 Furthermore, in the imaging cartridge chip with the 
self-adaptive contacts, the contact distribution locking mod 
ule includes a locking electronically erasable programmable 
read-only memory (EEPROM) and a contact distribution 
executing unit, in which the locking EEPROM is read and 
written by the module of automatic contact-identifying which 
locks corresponding static contact functions on correspond 
ing static contacts by writing automatically identified contact 
functions into the EEPROM; and the contact distribution 
executing unit is configured to read the locking EEPROM and 
execute specific functions in the locking EEPROM, selected 
from a full range of the contact functions. 
0017. Furthermore, in the imaging cartridge chip with the 
self-adaptive contacts, a full range of the contact functions 
include corresponding functions on each dynamic contact. 
0018. Furthermore, in the imaging cartridge chip with the 
self-adaptive contacts, the contact identification module 
includes a storage unit, a signal acquisition unit, a module of 
automatic contact-identifying, a locking EEPROM and a con 
tact distribution executing unit, in which 
0019 the storage unit is configured to store data corre 
sponding to the distribution of contact functions on various 
types of imaging body; 
0020 the signal acquisition unit is connected with the 
dynamic contacts and configured to acquire the electric signal 
characteristic of each static contact; 
0021 the module of automatic contact-identifying is con 
nected with the signal acquisition unit and configured to 
receive the electric signal characteristic of each contact 
acquired by the signal acquisition unit and obtain correspond 
ing function of each static contact on the imaging body, call 
the data, corresponding to the corresponding distribution of 
contact functions, in the storage unit according to the posi 
tions of differently defined contacts, and write the data into 
the locking EEPROM; and 
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0022 the contact distribution executing unit is configured 
to read the locking EEPROM and select specific functions in 
the locking EEPROM from a full range of the contact func 
tions. 
0023 Still furthermore, in the imaging cartridge chip with 
the self-adaptive contacts, the imaging cartridge chip further 
comprises an internal power Supply acquisition circuit which 
is respectively connected with an internal power Supply ter 
minal and an internal power Supply ground terminal of the 
imaging cartridge chip; the internal power Supply acquisition 
circuit includes a first lead group configured to connect each 
contact to the internal power Supply terminal of the imaging 
cartridge chip, a second lead group configured to connect 
each contact to the internal power Supply ground terminal of 
the imaging cartridge chip, and unilateral conductive devices 
respectively arranged on each lead in the first lead group and 
the second lead group; the unilateral conductive devices on 
the first lead group are configured to achieve the conduction 
from the contacts to the internal power supply terminal of the 
imaging cartridge chip; and the unilateral conductive devices 
on the second lead group are configured to achieve the con 
duction from the internal power Supply ground terminal to the 
COntactS. 

0024. Still furthermore, in the imaging cartridge chip with 
the self-adaptive contacts, the unilateral conductive devices 
are diodes; on the first lead group, P poles of the diodes are 
connected with the contacts and N poles are connected with 
the internal power Supply terminal of the imaging cartridge 
chip; and on the second lead group, N poles of the diodes are 
connected with the contacts and P poles are connected with 
the internal power Supply ground terminal of the imaging 
cartridge chip. 
0025. The present invention further provides an imaging 
cartridge, which comprises the foregoing imaging cartridge 
chip. 
0026. The present invention further provides a self-adap 
tive method of the imaging cartridge chip with the self-adap 
tive contacts, which comprises the following steps of 
0027 step A: contacting the dynamic contacts with the 
static contacts and causing the module of automatic contact 
identifying to acquire the electric signal characteristic of each 
contact; 
0028 step B: causing the module of automatic contact 
identifying to automatically identify contacts according to the 
electric signal characteristic of each contact; and 
0029 step C: selecting a function automatically identified 
in the step B from a full range of functions of each contact, 
and locking the function on the contact. 
0030. Wherein, in the step B: 
0031 the contact electrified at first is a contact of a power 
line; the contact of which the normal level is high secondly is 
a contact of a reset signal line; the contact with the highest 
signal frequency is a contact of a clock line; the contact of 
which the signal frequency is higher than that of the power 
contact and the reset contact but lower than that of the clock 
contact is a contact of a data line; and the contact which is 
always in the low level is a contact of a ground line. 
0032. Or alternatively, 
0033 the contact which has stable high level at first is a 
contact of a power line; the contact which is stably electrified 
secondly is a contact of a reset signal line; the contact which 
is converted to be in high level next is a contact of a clock line; 
the signal which is converted to be in high level after a signal 
of the clock line contact is converted to be in high level is a 
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signal of a data line; and the contact which is always in the low 
level is a contact of a ground line. 
0034. Or alternatively, 
0035 the contact which has stable high level at first is a 
contact of a power line; the contact which is stably electrified 
secondly is a contact of a reset signal line; the contact which 
is converted to be in high level next is a contact of a data line; 
the signal which is converted to be in high level after a signal 
of the data line contact is converted to be in high level is a 
signal of a clock line; and the contact which is always in the 
low level is a contact of a ground line. 
0036. Or alternatively, 
0037 the contact which has stable high level at first is a 
contact of a power line; the contact which is always in low 
level is a contact of a ground line; the contact of which a signal 
is converted to be in low level at first and starts the commu 
nication, when both contacts of a data signal and a clock 
signal line are in high level, in the case of the start of the 
communication, is the contact of the data line; and the other 
contact is the contact of the clock signal line. 
0038 Or alternatively, 
0039. The step B further comprises the following steps of: 
0040 step B00: storing data corresponding to the corre 
sponding distribution of contact functions of all the types of 
chips, which can be adapted by the imaging cartridge chip, 
into different storage areas in advance; and 
0041 step B01: acquiring the type of the chip according to 
the acquired electric signal characteristics of the contacts, and 
calling data of the storage area to be communicated with the 
imaging body. 
0042. Furthermore, in the above method, the step C further 
comprises the following steps of 
0043 step C01: causing the module of automatic contact 
identifying to write the position of each contact identified in 
the step B into the contact distribution locking EEPROM; and 
0044 step C02: causing the dynamic contacts of the chip 
to correspond to corresponding contact functions in a full 
range of the contact functions, via the contact distribution 
module according to the information in the EEPROM. 
0045. As chip contacts of the present invention have flex 
ible functions and can be self-adaptive to terminal functions 
of a printer body along with the update of the printer body, the 
phenomenon that, a circuitboard must be re-designed due to 
the fact that chip contacts must be changed in view of the 
change of imaging body terminals, or else the circuit board 
cannot be used, can be avoided. Therefore, the versatility of 
chips can be effectively improved and the production cost can 
be reduced. 

0046 Meanwhile, the chip data can be designed into dif 
ferent data structures. The chip not only can self-adaptively 
change various contact definitions of the chip but also can call 
different storage units to correspond to the contact definitions 
according to the positions of differently defined contacts, and 
thus the objective that one chip corresponds to different mod 
els of printers with different contact functions can be 
achieved. Therefore, the versatility of the chip can be maxi 
mally satisfied and the inventory and management cost of the 
chip can be reduced. 
0047 Detailed description will be given below to the tech 
nical proposal of the present invention with reference to the 
preferred embodiments of the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0048 FIG. 1 is a schematic diagram of a power supply 
circuit of an imaging cartridge chip before the identification 
and distribution of contact functions, in accordance with the 
present invention. 
0049 FIG. 2 is a schematic diagram showing the structure 
of an automatic contact identification and distribution mod 
ule, in accordance with the present invention. 
0050 FIG. 3 is a flowchart of the present invention. 
0051 FIG. 4 is a schematic diagram of signal, according to 
the first embodiment of the present invention. 
0.052 FIG. 5 is a schematic diagram showing the signal of 
SCL and the signal of SDA in the second embodiment of the 
present invention. 
0053 FIG. 6 is a flowchart illustrating the automatic iden 
tification process in the third embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0054 As illustrated in FIG. 1, the embodiment relates to 
an imaging cartridge chip with self-adaptive contacts. The 
chip is arranged on a Surface of an imaging cartridge and 
communicated with an imaging body through several con 
tacts on the chip Surface. Currently, there are two mainstream 
communication protocols which are respectively bus commu 
nication protocol and I2C bus protocol. As for the bus com 
munication protocol, there are five contacts which are respec 
tively VCC, CLK, RST, GND and I/O. As for the I2C bus 
protocol, there are four effective contacts which are respec 
tively VCC, GND, SDA and SCL. As illustrated in FIG. 1, the 
imaging cartridge chip provided by the embodiment com 
prises a storage unit and a communication interface unit, 
wherein the storage unit is configured to store characteristic 
data of the imaging cartridge; and the communication inter 
face unit includes a group of dynamic contacts which make 
contact with static contacts disposed on an imaging body and 
receive electric signals on the static contacts of the imaging 
body or transmit information to the imaging body. Moreover, 
compared with other imaging cartridge chips, the imaging 
cartridge chip provided by the embodiment further comprises 
an automatic contact identification and distribution module: 
and each contact in all the dynamic contacts has a full range 
of contact functions. That is to say, as illustrated in FIG. 2, in 
the imaging cartridge chip of the embodiment, each dynamic 
contact is designed to have all the contact functions; the 
function of the contact is selected by a selection Switch; once 
a function is selected and distributed to a contact, the function 
can be locked and used in the future work. The automatic 
contact identification and distribution module includes a sig 
nal acquisition unit, an module of automatic contact-identi 
fying and a contact distribution locking module, wherein the 
signal acquisition unit is connected with the communication 
interface unit and configured to acquire the electric signal 
characteristic of each static contact connected with the com 
munication interface unit; the module of automatic contact 
identifying is connected with the signal acquisition unit and 
configured to receive the electric signal characteristic of each 
contact acquired by the signal acquisition unit and obtain 
corresponding function of each static contact on the imaging 
body; and the contact distribution locking module is con 
nected with the module of automatic contact-identifying and 
configured to select corresponding function of each contact 
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from a full range of the contact functions contained in the 
contact, and lock the corresponding function of the contact. 
There are various forms of contact distribution locking mod 
ules. As illustrated in FIG. 2, the contact distribution locking 
module in the embodiment includes a locking EEPROM and 
a contact distribution executing unit, wherein the locking 
EEPROM is read by the module of automatic contact-identi 
fying; and the contact distribution executing unit is config 
ured to read the locking EEPROM and select specific func 
tions in the locking EEPROM from a full range of the contact 
functions. FIG. 2 illustrates the automatic contact identifica 
tion and distribution module which starts work after being 
supplied with power by the high-level contact when a first 
high level of an external contact arrives, and ends work until 
the final high level is converted to be low. The automatic 
contact identification and distribution module is configured to 
monitor and automatically identify and determine all the con 
tacts of the chip. In general, a first high-level contact corre 
sponds to a power line. The safest chip operation mode is to 
Supply power for the chip at first, and hence other operations 
of the chip can be achieved. In addition, a reset signal line is 
the second contributing signal line. If the reset line is invalid, 
the other operations of the chip are invalid, so that the reset 
signal line must be converted to be valid before the chip 
operations. Moreover, a clock signal and a data signal have 
obvious differences. Firstly, the periodicity of the data signal 
is not stronger than that of the clock signal; and secondly, the 
frequency of the data signal is not higher than that of the clock 
signal. Based on the above differences, the automatic contact 
identification and distribution module not only can achieve 
automatic identification and determination by hardware via a 
logic circuit but also can achieve automatic identification and 
determination by programs via Software programming. After 
the contacts are determined, contacts are not required to be 
determined and adapted again in the future operation, but the 
contacts determined when the chip is mounted on the first 
time are fixed. For instance, aiming at the case of FIG. 2, the 
contact distribution locking EEPROM is supposed to have a 
5-bit EEPROM number. When the chip is not mounted on, the 
5-bit EEPROM number is 00000; when the chip is mounted 
on the first time, if an external contact is determined to be a 
RESET contact, the module of automatic contact-identifying 
automatically writes the 5-bit number to 01000 which is 
permanently stored by the EEPROM; and when the chip is 
electrified and used the next time, as the 5-bit number is not all 
0 and the second digit of the 5-bit number is 1, the chip does 
not need to automatically identify the contact again and the 
contact is connected to the RESET. Other contacts are 
designed in a similar way. 
0055. The imaging cartridge chip in the embodiment fur 
ther comprises an internal power Supply acquisition circuit. 
As illustrated in FIG. 1, when the imaging cartridge chip is 
mounted on the imaging body, the dynamic contacts make 
contact with the static contacts. At this point, as the imaging 
cartridge chip does not identify power Supply signals on the 
dynamic contacts, electric energy cannot be acquired from 
contacts of the communication interface before the contact 
identification. A power Supply and a ground line in the static 
contacts are connected with a power Supply and a ground line 
in the imaging cartridge chip through the power Supply acqui 
sition circuit, so that the imaging cartridge chip can be elec 
trified and achieve automatic contact identification and con 
tact function locking. 
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0056. As illustrated in FIG. 1, the internal power supply 
acquisition circuit is respectively connected with an internal 
power Supply terminal and an internal power Supply ground 
terminal of the imaging cartridge chip and includes a first lead 
group configured to connect each contact to the internal 
power Supply terminal of the imaging cartridge chip, a second 
lead group configured to connect each contact to the internal 
power Supply ground terminal of the imaging cartridge chip, 
and diodes respectively arranged on each lead in the first lead 
group and the second lead group. On the first lead group, P 
poles of the diodes are connected with the contacts and N 
poles are connected with the internal power Supply terminal 
of the imaging cartridge chip; and on the second lead group, 
N poles of the diodes are connected with the contacts and P 
poles are connected with the internal power Supply ground 
terminal of the imaging cartridge chip. In other embodiments, 
the diodes may also be replaced by other unilateral conduc 
tive elements as long as the direction of the unilateral con 
ductive elements on the first lead group is from the dynamic 
contacts to the internal power Supply terminal of the imaging 
cartridge chip and the direction of the unilateral conductive 
elements on the second lead group is from the internal power 
Supply ground terminal of the imaging cartridge chip to the 
dynamic contacts. 
0057 FIG. 1 illustrates the simplest power supply mode of 
the chip, namely any contact is connected with an internal 
power Supply in the chip through a diode. When any external 
contact without determined function is in high level, the con 
tact can supply power to the internal power supply through a 
diode. In addition, due to the unilateral power Supply function 
of the diode, other contacts will not be affected. Once the 
power Supply of the chip internal begins, the automatic con 
tact identification and distribution module starts work and 
automatically identifies and locks the contact functions. 
0.058 Similarly, various external contacts are also con 
nected with an internal ground of the chip through respective 
diodes, but the direction of the diodes is opposite to the 
direction of diodes connected with the internal power supply. 
Therefore, when any external contact is in low level, the 
internal ground can discharge to the outside through a diode 
connected with the low-level contact. That is to say, power 
Supply and ground discharge can form an operating circuit to 
guarantee the normal operation of the chip. 
0059 An analysis processing unit in the embodiment is a 
main unit for completing the self-adaptive operation of con 
tacts, is an intelligentized unit, and is configured to obtain 
corresponding functions of various dynamic contacts on the 
imaging body. 
0060. In the embodiment, during the first actual operation 
of the chip, the chip not only has normal basic chip functions 
but also has a function of self-adaptive contact and identifi 
cation. In the case of a normal protocol, a power Supply is 
electrified at first, so that a power contact can be locked; if a 
reset line exists and particularly when the low-level reset is 
valid, as illustrated in FIG. 4, the reset line is the second 
contact of which the normal level is high, in which as other 
signal lines do not function if the reset line is in low level, the 
reset line must be in high level before the normal operation of 
the chip; and as the working frequency of a clock line is higher 
than that of a data line, the clock contact and the data contact 
may also be locked. Moreover, corresponding EEPROM is 
arranged in the chip. Corresponding function lines can be 
fixedly distributed on corresponding contacts, and second 
self-adaptive identification is not required in the future use, so 
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that the use stability of the chip can be guaranteed. Moreover, 
the contact functions can be locked after the chip receives a 
group of complete data communication signals from the 
imaging body, so that the correctness of the contact functions 
can be guaranteed. 
0061 The flowchart of the self-adaptive operation of the 
contacts in the embodiment is as illustrated in FIG. 3. The 
specific steps are as follows: 
0062 step A: contacting the dynamic contacts with the 
static contacts and allowing the module of automatic contact 
identifying to acquire the electric signal characteristic of each 
contact; 
0063 step B: causing the module of automatic contact 
identifying to automatically identify contacts according to the 
electric signal characteristic of each contact; and 
0064 step C: selecting a function automatically identified 
in the step B from a full range of functions of each contact, 
and locking the function on the contact 
0065. In the embodiment, the step B is the key step. The 
functions can only be locked on corresponding contacts after 
the functions of each static contact are correctly identified in 
the step B. 
0.066. The contact identification flow is as illustrated 
below. 
0067 FIG. 4 illustrates an oscillogram of a communica 
tion protocol chip in the start of work. It can be seen that: a 
power supply VCC has stable high level at first, and at this 
point, the self-adaptive chip fixes the VCC line. Herein, stable 
electrification refers to that the level is stably high after elec 
trification, and no fluctuation or pulse will occur. A reset 
signal line, i.e. a RST line, is stably electrified next. An 
EPSON printer transmits a data Zero at first, namely a clock 
line CLK is converted to be in high level; an I/O line is the next 
line to be converted to be in high level; and a ground GND is 
always in the low level. Moreover, corresponding contact 
functions may also be locked after the chip adopts the previ 
ous several digits transmitted by the imaging body or accepts 
a group of complete or nearly complete imaging body wave 
forms. The phenomenon that the frequency of the clock line is 
definitely higher than that of the data signal line is also a 
determination parameter. 
0068. In summary, the present invention relates to an 
imaging cartridge chip with the self-adaptive contact func 
tion. When the imaging cartridge chip is manufactured and 
leaves factory, each contact has a full range of contact func 
tions, and the imaging cartridge chip does not lock certain 
specific function to certain contact; only when the imaging 
cartridge is mounted on an imaging device, the chip automati 
cally determines peripheral electric signal characteristics in 
the case of initial mounting and automatically locks corre 
sponding functions on corresponding contacts according to 
the peripheral electric signal characteristics, and locks the 
functions in the future use. Therefore, convenience can be 
provided for the formal use of the chip. 
0069. More specifically, in a serial communication chip 
adopting normal known technology, corresponding serial 
communication protocols are used for locking the function 
definition of each contact of the chip, and communication 
parameters of communication protocols under corresponding 
contact function definitions are also fixed, for instance, the 
electric signal relationships among power Supply line, clock 
line, data line and reset line. The contact functions in the 
waveform can be determined according to the corresponding 
waveform relationship and the communication protocols. 
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The chip with the self-adaptive function in the embodiment 
may also determine contact functions of corresponding ter 
minals of the imaging body by the method, locks the func 
tions into the ink cartridge chip, and locks the functions in the 
future use so that the functions of universal contacts of the 
chip can be locked and the chip can become the chip for 
locking the contact functions. Moreover, in some cases, the 
chip does not lock the functions all the way when used, is 
self-adaptive to the functions of various contacts when con 
nected with the imaging body each time, and is matched with 
the imaging body. Obviously, the method may also be applied 
to the toner cartridge chip. 
0070. In the embodiment, chip data are designed into dif 
ferent data structures. When a imaging device has different 
contacts, the chip not only can self-adaptively change various 
contact definitions of the chip but also can call different 
storage units to correspond to various contact definitions 
according to the positions of differently defined contacts. 
Therefore, the objective that one chip corresponds to different 
types of imaging devices with different contact functions can 
be achieved. 

0071. In a normal serial communication chip, correspond 
ing serial communication protocols are used for fixing the 
function definition of each contact of the chip, and commu 
nication parameters of communication protocols under cor 
responding contact function definitions are also fixed, for 
instance, the electric signal relationships among power Sup 
ply line, clock line, data line and reset line. The user can 
determine the functions of contacts in the waveform accord 
ing to the corresponding waveform relationship and the com 
munication protocols. The chip with the self-adaptive func 
tion in the embodiment may also determine contact functions 
of corresponding terminals of the imaging body by the 
method, locks the functions into the ink cartridge chip, and 
locks the functions in the future use so that the functions of 
universal contacts of the chip can be locked and the chip can 
become the chip for locking the contact functions. 
0072. As for the connection relationships between various 
contacts of the chip, apart from the original fixed function 
relationships of the chip, the function similar to a power 
Supply full-bridge rectifier is additionally designed, namely 
any two contacts are positive pole and negative pole respec 
tively. As long as one contact is in low level, guarantee can be 
made that any contact can normally supply powerfor the chip 
when the high level arrives, so that the chip can operate 
normally. 
0073. In the case of actual operation for the first time, the 
chip not only has the normal basic chip functions but also has 
the function of identifying the self-adaptive contact function. 
Under a normal protocol, a power Supply is electrified at first, 
so that a power contact can be fixed. If there is a reset line, 
particularly the reset is valid when the reset line is in low 
level, the reset line is the second contact of which the normal 
level is high, as illustrated in FIG. 4. As other signal lines do 
not function when the reset line is in low level, the reset line 
must be in high level before the normal operation of the chip. 
As the working frequency of a clock line is higher than that of 
a data line, the clock line and the data line may also be fixed. 
The chip is provided with corresponding EEPROM. Corre 
sponding function lines can be fixedly distributed to corre 
sponding contacts via the data control of the EEPROM, so 
that second self-adaptive identification is not required in the 
future use, and thus the use stability of the chip can be guar 
anteed. Moreover, the contact functions may also be locked 
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after the chip receives a group of complete data communica 
tion signals from aimaging body, so that the correctness of the 
contact functions can be guaranteed. The stable electric sig 
nals can be easily determined, for digital signals, there can 
determined by the power-on time, the power-off time and the 
pulse number within a period of time. For instance, as illus 
trated in FIG.4, VCC refers to the power supply, so only one 
pulse exists within the power-on and power-off time periods, 
with the upper portion of the pulse as the power-on period and 
the lower portion as the power-off period. RST must be valid 
within the whole power supply time slice, and the pulse 
number is only less than that of the VCC. CLK has all the data 
digits and hence has the maximum pulse number within the 
power-on period. As the I/O does not change each time, the 
pulse number is less than that of CLK but far more than that 
of the RESET. Therefore, only signals of the VCC and the 
RST are stable and signals of the CLK and the I/O contacts are 
always varied. 
0.074 As illustrated in FIG. 4, when a communication 
protocol chip starts work, the power supply VCC has stable 
high level at first, and at this point, the self-adaptive chip fixes 
the VCC; the reset signal line, i.e. the RST line, is stably 
electrified next; and if an EPSON printer transmits the data 
Zero at first, the clock line CLK is converted to be in high 
level; the I/O line is the next to be converted to be in high level; 
and the ground GND is always in the low level. Moreover, 
corresponding contact functions may also be locked after the 
chip adopts the previous several digits transmitted by the 
imaging body or receives a group of complete or nearly com 
plete imaging body waveforms. The phenomenon that the 
frequency of the clock line is higher than that of the data 
signal line is also a determination parameter. 
0075. The IIC (I2C) communication protocol is as illus 
trated in FIG.5. a data line is the signal line which is converted 
to be in low level at first and starts the communication, when 
both a data signal line and a clock signal line are in high level. 
in the case of the start of the communication. When the clock 
line is in high level, the data line is converted to be in high 
level from low level, which indicates the end of the commu 
nication. When a complete communication process ends, the 
EEPROM in the self-adaptive chip locks the SCL clock line 
and the SDA data line, and fixedly uses the SCL clock line and 
the SDA data line in the future. Moreover, corresponding 
contact functions may also be locked after the chip adopts the 
previous several digits transmitted by the imaging body or 
receives a group of complete or nearly complete imaging 
body waveforms. The phenomenon that the frequency of the 
clock line is higher than that of the data signal line is also a 
determination parameter, as illustrated in FIG. 5. 
0076 Chip data are designed into different data structures. 
When a imaging device has different contacts, the chip not 
only can self-adaptively change various contact definitions of 
the chip but also can call different storage units to correspond 
to various contact definitions according to the positions of 
differently defined contacts. Therefore, the objective that one 
chip corresponds to different types of imaging devices with 
different contact functions can be achieved. 
0077. For example, a chip with self-adaptive contacts 
complies with the IIC communication protocol. There are 
three data storage areas, namely A, B and C, in the chip, 
corresponding to three chip types. That is to say, the chip can 
be self-adaptive to the three types of chips. Supposing that 
three lines among four communication lines are definitely in 
high leveland one groundline is in low level, based on the IIC 
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communication protocol when the chip starts work, and Sup 
posing that contacts 1, 2 and 3 are in high level and a contact 
4 is in low level, the chip may automatically identify the 
contact 4 to be the ground line at this point. In the case of the 
start of the IIC protocol communication, when the clock line 
SCL is in high level, the data line SDA is converted to be in 
low level at first, which indicates the start of the communica 
tion, and the clock line SCL is the next line to be converted to 
be in low level. Supposing the contact 1 is converted to be in 
low level at first and the contact 2 is converted to be in low 
level along with the contact 1, the chip can identify the contact 
1 to be the data line SDA and the contact 2 to be the clock line 
SCL, and the contact 3 is the power supply VCC. At this point, 
the chip is known as the first type of chip, and hence data in the 
storage area A can be called to be communicated with the 
imaging body. 
0078 Supposing the contact 2 is converted to be in low 
level at first and the contact 1 is converted to be in low level 
along with the contact 2, the chip can identify the contact 2 to 
be the data line SDA and the contact 1 to be the clock line 
SCL, and the contact 3 is the power supply VCC. At this point, 
the chip is known as the second type of chip, and data in the 
storage area B can be called to be communicated with the 
imaging body. 
0079 Supposing the contact 1 is converted to be in low 
level at first and the contact 3 is converted to be in low level 
along with the contact 1, the chip can identify the contact 1 to 
be the data line SDA and the contact 3 to be the clock line 
SCL, and the contact2 is the power supply VCC. At this point, 
the chip is known as the third type of chip, and data in the 
storage area C can be called to be communicated with the 
imaging body, by parity of reasoning. 
0080. The specific steps of the embodiments will be given 
below, as illustrated in FIG. 6: 
I0081 storing corresponding data structures of all the types 
of chips, which can be adapted by the imaging cartridge chip, 
into different storage areas in advance, in which the data 
structures illustrate different static contact distribution cases 
and correspond to corresponding relationship data structures 
of different storage units; and 
I0082 acquiring the type of the chip according to the 
acquired electric signal characteristics of the contacts, and 
calling data in the storage area to be communicated with the 
imaging body. 
I0083. Therefore, a memory must be arranged in the imag 
ing cartridge chip. The contact identification module in the 
embodiment includes a storage unit, a signal acquisition unit, 
an module of automatic contact-identifying, a locking 
EEPROM and a contact distribution executing unit, wherein 
0084 the storage unit is configured to store corresponding 
relationship data structures, illustrating different static con 
tact distribution cases and corresponding to different storage 
units, on various types of imaging body; 
I0085 the signal acquisition unit is connected with the 
dynamic contacts and configured to acquire the electric signal 
characteristic of each static contact when the dynamic con 
tacts make contact with the static contacts; 
I0086 the module of automatic contact-identifying is con 
nected with the signal acquisition unit and configured to 
receive the electric signal characteristic of each contact 
acquired by the signal acquisition unit and obtain correspond 
ing functions of various static contacts on the imaging body, 
call the corresponding relationship data structures in the Stor 
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age units according to the positions of differently defined 
contacts, and write the data into the locking EEPROM; and 
0087 the contact distribution executing unit is configured 

to read the locking EEPROM and select specific functions in 
the locking EEPROM from a full range of the contact func 
tions. 

0088. It can be seen from the above examples that the chip 
can be conveniently designed if the contacts of the chip have 
self-adaptive ability, and extended and applied to several chip 
products, so that the production management cost can be 
reduced. 

What is claimed is: 
1. An imaging cartridge chip with self-adaptive contacts, 

comprising a group of dynamic contacts making contact with 
static contacts disposed on an imaging body, the imaging 
cartridge chip communicated with the imaging body via the 
contact of the dynamic contacts and the static contacts, 
wherein, 

each contact in the dynamic contacts having a full range of 
contact functions; and the imaging cartridge chip further 
comprising a contact identification module configured 
to determine the specific function of each contact in a 
group of the dynamic contacts according to a signal 
acquired from the dynamic contact. 

2. The imaging cartridge chip with self-adaptive contacts 
according to claim 1, wherein the contact identification mod 
ule includes a signal acquisition unit, an module of automatic 
contact-identifying and a contact distribution locking mod 
ule, in which 

the signal acquisition module is connected with the 
dynamic contacts and configured to acquire the electric 
signal characteristic of each static contact; 

the module of automatic contact-identifying is connected 
with the signal acquisition unit and configured to receive 
the electric signal characteristic of each contact acquired 
by the signal acquisition unit and obtain corresponding 
function of each static contact on the imaging body; and 

the contact distribution locking module is connected with 
the module of automatic contact-identifying and config 
ured to select and lock the corresponding function of the 
static contact from a full range of the contact functions 
contained in each contact. 

3. The imaging cartridge chip with self-adaptive contacts 
according to claim 2, wherein the contact distribution locking 
module includes a locking electronically erasable program 
mable read-only memory (EEPROM) and a contact distribu 
tion executing unit, in which the locking EEPROM is read 
and written by the module of automatic contact-identifying 
which locks corresponding static contact functions on corre 
sponding static contacts by writing automatically identified 
contact functions into the EEPROM; and the contact distri 
bution executing unit is configured to read the locking 
EEPROM and select specific functions in the locking 
EEPROM from a full range of the contact functions. 

4. The imaging cartridge chip with the self-adaptive con 
tacts according to claim 1, wherein the contact identification 
module includes a storage unit, a signal acquisition unit, an 
module of automatic contact-identifying, a locking EEPROM 
and a contact distribution executing unit, in which 

the storage unit is configured to store data corresponding to 
the distribution of contact functions on various types of 
imaging body; 
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the signal acquisition unit is connected with the dynamic 
contacts and configured to acquire the electric signal 
characteristic of each static contact; 

the module of automatic contact-identifying is connected 
with the signal acquisition unit and configured to receive 
the electric signal characteristic of each contact acquired 
by the signal acquisition unit and obtain corresponding 
function of each static contact on the imaging body, call 
the data, corresponding to the corresponding distribu 
tion of contact functions, in the storage unit according to 
the positions of differently defined contacts, and write 
the data into the locking EEPROM; and 

the contact distribution executing unit is configured to read 
the locking EEPROM and select specific functions in the 
locking EEPROM from a full range of the contact func 
tions. 

5. The imaging cartridge chip with the self-adaptive con 
tacts according to claim 2, wherein the contact identification 
module includes a storage unit, a signal acquisition unit, an 
module of automatic contact-identifying, a locking EEPROM 
and a contact distribution executing unit, in which 

the storage unit is configured to store data corresponding to 
the distribution of contact functions on various types of 
imaging body; 

the signal acquisition unit is connected with the dynamic 
contacts and configured to acquire the electric signal 
characteristic of each static contact; 

the module of automatic contact-identifying is connected 
with the signal acquisition unit and configured to receive 
the electric signal characteristic of each contact acquired 
by the signal acquisition unit and obtain corresponding 
function of each static contact on the imaging body, call 
the data, corresponding to the corresponding distribu 
tion of contact functions, in the storage unit according to 
the positions of differently defined contacts, and write 
the data into the locking EEPROM; and 

the contact distribution executing unit is configured to read 
the locking EEPROM and select specific functions in the 
locking EEPROM from a full range of the contact func 
tions. 

6. The imaging cartridge chip with the self-adaptive con 
tacts according to claim 1, wherein the imaging cartridge chip 
further comprises an internal power Supply acquisition circuit 
which is respectively connected with an internal power Sup 
ply terminal and an internal power Supply ground terminal of 
the imaging cartridge chip; the internal power Supply acqui 
sition circuit includes a first lead group configured to connect 
each contact to the internal power Supply terminal of the 
imaging cartridge chip, a second lead group configured to 
connect each contact to the internal power Supply ground 
terminal of the imaging cartridge chip, and unilateral conduc 
tive devices respectively arranged on each lead in the first lead 
group and the second lead group; the unilateral conductive 
devices on the first lead group are configured to achieve the 
conduction from the contacts to the internal power Supply 
terminal of the imaging cartridge chip; and the unilateral 
conductive devices on the second lead group are configured to 
achieve the conduction from the internal power Supply 
ground terminal of the imaging cartridge chip to the contacts. 

7. The imaging cartridge chip with the self-adaptive con 
tacts according to claim 2, wherein the imaging cartridge chip 
further comprises an internal power Supply acquisition circuit 
which is respectively connected with an internal power Sup 
ply terminal and an internal power Supply ground terminal of 
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the imaging cartridge chip; the internal power Supply acqui 
sition circuit includes a first lead group configured to connect 
each contact to the internal power Supply terminal of the 
imaging cartridge chip, a second lead group configured to 
connect each contact to the internal power Supply ground 
terminal of the imaging cartridge chip, and unilateral conduc 
tive devices respectively arranged on each lead in the first lead 
group and the second lead group; the unilateral conductive 
devices on the first lead group are configured to achieve the 
conduction from the contacts to the internal power Supply 
terminal of the imaging cartridge chip; and the unilateral 
conductive devices on the second lead group are configured to 
achieve the conduction from the internal power Supply 
ground terminal of the imaging cartridge chip to the contacts. 

8. The imaging cartridge chip with the self-adaptive con 
tacts according to claim3, wherein the imaging cartridge chip 
further comprises an internal power Supply acquisition circuit 
which is respectively connected with an internal power Sup 
ply terminal and an internal power Supply ground terminal of 
the imaging cartridge chip; the internal power Supply acqui 
sition circuit includes a first lead group configured to connect 
each contact to the internal power Supply terminal of the 
imaging cartridge chip, a second lead group configured to 
connect each contact to the internal power Supply ground 
terminal of the imaging cartridge chip, and unilateral conduc 
tive devices respectively arranged on each lead in the first lead 
group and the second lead group; the unilateral conductive 
devices on the first lead group are configured to achieve the 
conduction from the contacts to the internal power supply 
terminal of the imaging cartridge chip; and the unilateral 
conductive devices on the second lead group are configured to 
achieve the conduction from the internal power Supply 
ground terminal of the imaging cartridge chip to the contacts. 

9. The imaging cartridge chip with the self-adaptive con 
tacts according to claim 4, wherein the imaging cartridge chip 
further comprises an internal power Supply acquisition circuit 
which is respectively connected with an internal power Sup 
ply terminal and an internal power Supply ground terminal of 
the imaging cartridge chip; the internal power Supply acqui 
sition circuit includes a first lead group configured to connect 
each contact to the internal power Supply terminal of the 
imaging cartridge chip, a second lead group configured to 
connect each contact to the internal power Supply ground 
terminal of the imaging cartridge chip, and unilateral conduc 
tive devices respectively arranged on each lead in the first lead 
group and the second lead group; the unilateral conductive 
devices on the first lead group are configured to achieve the 
conduction from the contacts to the internal power Supply 
terminal of the imaging cartridge chip; and the unilateral 
conductive devices on the second lead group are configured to 
achieve the conduction from the internal power Supply 
ground terminal to the contacts. 

10. The imaging cartridge chip with the self-adaptive con 
tacts according to claim 5, wherein the imaging cartridge chip 
further comprises an internal power Supply acquisition circuit 
which is respectively connected with an internal power Sup 
ply terminal and an internal power Supply ground terminal of 
the imaging cartridge chip; the internal power Supply acqui 
sition circuit includes a first lead group configured to connect 
each contact to the internal power Supply terminal of the 
imaging cartridge chip, a second lead group configured to 
connect each contact to the internal power Supply ground 
terminal of the imaging cartridge chip, and unilateral conduc 
tive devices respectively arranged on each lead in the first lead 
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group and the second lead group; the unilateral conductive 
devices on the first lead group are configured to achieve the 
conduction from the contacts to the internal power Supply 
terminal of the imaging cartridge chip; and the unilateral 
conductive devices on the second lead group are configured to 
achieve the conduction from the internal power Supply 
ground terminal to the contacts. 

11. An imaging cartridge, comprising the imaging car 
tridge chip according to claim 1. 

12. An imaging cartridge, comprising the imaging car 
tridge chip according to claim 2. 

13. A self-adaptive method of the imaging cartridge chip 
with the self-adaptive contacts according to claim 1, compris 
ing the following steps of: 

step A: contacting the dynamic contacts with the static 
contacts and causing the module of automatic contact 
identifying to acquire the electric signal characteristic of 
each contact; 

step B: causing the module of automatic contact-identify 
ing to automatically identify contacts according to the 
electric signal characteristic of each contact; and 

step C: Selecting a function automatically identified in the 
step B from a full range of functions of each contact, and 
locking the function on the contact. 

14. The self-adaptive method according to claim 13, 
wherein in the step B: 

the contact electrified at first is a power contact; the contact 
of which the normal level is high secondly is a reset 
contact; the contact with the highest signal frequency is 
a clock contact; the contact of which the signal fre 
quency is higher than that of the power contact and the 
reset contact but lower than that of the clock contact is a 
contact of a data line; and the contact which is always in 
the low level is a ground contact. 

15. The self-adaptive method according to claim 13, 
wherein in the step B: 

the contact which has stable high level at first is a power 
contact; the contact which is stably electrified secondly 
is a reset contact; the contact which is converted to be in 
high level next is a clock contact; the signal which is 
converted to be in high level after a signal of the clock 
contact is converted to be in high level is a signal of a 
data line; and the contact which is always in the low level 
is a ground contact. 

16. The self-adaptive method according to claim 13, 
wherein in the step B: 

the contact which has stable high level at first is a power 
contact; the contact which is stably electrified secondly 
is a reset contact; the contact which is converted to be in 
high level next is a data contact; the signal which is 
converted to be in high level after a signal of the data 
contact is converted to be in high level is a signal of a 
clock line; and the contact which is always in the low 
level is a ground contact. 

17. The self-adaptive method according to claim 13, 
wherein in the step B: 

the contact which has stable high level at first is a power 
contact; secondly, the contact which is always in low 
level is a ground contact; thirdly, the contact of which a 
signal is converted to be in low level at first and starts the 
communication, when both a data contact and a clock 
contact are in high level, in the case of the start of the 
communication, is the data contact; and the other contact 
is the clock contact. 
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18. The self-adaptive method according to claim 13, 
wherein the step B further comprises the following steps of: 

step B00: storing data corresponding to the distribution of 
corresponding contact functions of all the types of chips, 
which can be adapted by the imaging cartridge chip, into 
different storage areas in advance; and 

step B01: acquiring the type of the chip according to the 
acquired electric signal characteristics of the contacts, 
and calling data of the corresponding storage area to be 
communicated with the imaging body. 

19. The self-adaptive method according to claim 13, 
wherein the step C further comprises the following steps of: 

step C01: causing the module of automatic contact-identi 
fying to write the positions of various contacts identified 
in the step B into the locking EEPROM; and 

step C02: causing the dynamic contacts of the chip to 
correspond to corresponding contact functions in a full 
range of the contact functions, via the contact distribu 
tion module according to the information in the locking 
EEPROM. 


