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(54) CHIP AND INK CARTRIDGE

(57)  The present invention provides a chip and an

ink cartridge. The chip is used for being installed on the

ink cartridge, and the ink cartridge is used for being in- 20\

stalled in an installation portion of a printer along an in- \ (g
stallation direction. The chip includes amemory, first con-
tact portions used for installation detection, and second gﬁ %/ /‘
contact portions. At least one second contact portion is T B
electrically connected to the memory. The first contact 201a 20da
portions and the second contact portions are respectively — - —-—— —-——L 1 1
in contact with a stylus in the printer. The first contact 2084
portions are arranged in a plurality of lines in the instal- —-—-—- -%-—E”—-—-— L22 P
lation direction. In the installation direction, one or more 2(5a
lines formed by the second contact portions are disposed ol % _L12 “
between the plurality of lines formed by the first contact [ !

portions, or the plurality of lines formed by the first contact 2063 209a

portions are disposed between a plurality of lines formed
by the second contact portions. Such a structure in which T

the first contact portions and the second contact portions

are arranged in different lines helps reduce burr waves FIG. 4
generated due to non-contact electromagnetic interfer-

ence caused by a voltage difference between the first

contact portions and the second contact portions, and

free the terminals of an erroneous data signal, thereby

ensuring that the chip works normally.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to the field of ink-
jet printer technologies, and in particular, to a chip and
an ink cartridge.

RELATED ART

[0002] With continuous improvement of science and
technologies, the printer industry develops rapidly, and
ink-jet printers are more widely applied. As a consumable
component of the ink-jet printer, an ink cartridge is pro-
vided with a chip for storing manufacturer information,
ink volume information, ink cartridge type information,
ink color information, and the like. The chip for the ink
cartridge plays a decisive role in normal operation of the
ink-jet printer.

[0003] FIG. 1 is a schematic diagram before an ink
cartridge 10 is installed in an installation portion 90. FIG.
2 is a schematic diagram of a chip 20 in the prior art. As
shown in FIG. 1 and FIG. 2, the installation portion 90 is
a component of a printer, used for receiving one or more
ink cartridges 10. The ink cartridge 10 is detachably in-
stalled in the installation portion 90 along an installation
direction P. The ink cartridge 10 includes the chip 20, a
handle 30, an ink outlet 40, and a cartridge body 50. The
installation portion 90 has a stylus portion 91 and an ink
supply portion 92. Ink is stored in the cartridge body 50,
and flows through the ink outlet 40 to the ink supply por-
tion 92, so that the ink supply portion 92 may supply the
ink to a print head, and the ink can be used for performing
printing actions. The chip 20 has a terminal group 200.
The terminal group 200 may be in contact with and elec-
trically connected to a stylus 91a of the stylus portion 91
for mutual transmission of electrical signals. The handle
30 is used for fastening the ink cartridge 10 to the instal-
lation portion 90, to prevent the ink cartridge 10 from get-
ting out of the installation portion 90.

[0004] The chip 20 in the prior art has a substrate 20a,
the terminal group 200 disposed on the substrate 20a,
and a memory (not shown in the figure). The terminal
group 200 includes nine terminals 201 to 209. The nine
terminals are classified into first terminals 201, 204, 205,
and 209, and second terminals 202, 203, and 206 to 208.
The first terminals are terminals used for installation de-
tection when the ink cartridge 10 is installed in the instal-
lation portion 90. The second terminals are terminals oth-
er than the first terminals. At least some of the second
terminals are used for connecting to the memory of the
chip 20. The nine terminals 201 to 209 respectively in-
clude contact portions 201a to 209a in contact with the
stylus 91a. The nine contact portions 201a to 209a are
arranged in two lines (a first line L1 and a second line
L2) in the installation direction P, and in a width direction
T perpendicular to the installation direction P, the nine
contact portions 201a to 209a are arranged staggered.
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Contact portions 201a and 204a of the terminals 201 and
204 in the first terminals and second contact portions
202aand 203a of the terminals 202 and 203 in the second
terminals are disposed in the first line LI, and the contact
portions 201a and 204a are located at two ends in the
width direction T of the first line LI respectively. Contact
portions 205a and 209a of the terminals 205 and 209 in
the first terminals and second contact portions 206a to
208a of the terminals 206 to 208 in the second terminals
are disposed in the second line L2, and the contact por-
tions 205a and 209a are located at two ends in the width
direction T of the second line L2 respectively.

[0005] In the prior art, for better installation detection,
generally, input voltages of the first terminals 201, 204,
205, and 209 are different from those of the second ter-
minals 202, 203, and 206 to 208. Electrical signals on all
the terminals need to be within a certain range, so that
the chip 20 may normally perform installation detection
and signal transmission. A voltage difference exists be-
tween the first terminals and the second terminals (for
example, a high voltage of 42 V is input to the first termi-
nals for installation detection and a low voltage of 3.3 V
is input to the second terminals connected to the mem-
ory). However, as shown in FIG. 2, the first terminals
used for installation detection are disposed excessively
close to the second terminals. Consequently, signal in-
terference is caused between an installation detection
signal on the first terminals and a signal on the second
terminals, and an interfered-with terminal may mistake
the interference for a data signal (for example, the high
voltage of 42 V at the first terminals may generate a burr
wave on a neighboring terminal and thus the terminal
may mistake the burr wave for a data signal). Due to the
signal interference between the first terminals and the
second terminals, the terminals may be subject to an
erroneous data signal, and the terminal group 200 of the
chip 20 cannot work normally.

SUMMARY

[0006] The present invention provides a chip and an
ink cartridge, to resolve a technical problem of mutual
signal interference between terminals in the prior art.
[0007] A first aspect of embodiments of the present
invention provides a chip. The chip is used for being in-
stalled on an ink cartridge, and the ink cartridge is used
for being installed in an installation portion of a printer
along an installation direction. The chip includes a mem-
ory, first contact portions used for installation detection,
and second contact portions. Atleast one second contact
portion is electrically connected to the memory. The first
contact portions and the second contact portions are re-
spectively in contact with a stylus in the printer.

[0008] The first contact portions are arranged in a plu-
rality of lines in the installation direction.

[0009] In the installation direction, one or more lines
formed by the second contact portions are disposed be-
tween the plurality of lines formed by the first contact
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portions, or the plurality of lines formed by the first contact
portions are disposed between a plurality of lines formed
by the second contact portions.

[0010] Optionally, the first contact portions include a
first group of installation detection contact portions con-
nected to each other and a second group of installation
detection contact portions connected to each other. The
first group of installation detection contact portions and
the second group of installation detection contact por-
tions are arranged in a plurality of lines in the installation
direction.

[0011] Optionally, the first group of installation detec-
tion contact portions forms a first line in the installation
direction. The second group of installation detection con-
tact portions forms a second line in the installation direc-
tion. The one or more lines formed by the second contact
portions are disposed between the first line and the sec-
ond line.

[0012] Optionally, the first group of installation detec-
tion contact portions are connected by a wire, and the
second group of installation detection contact portions
are connected by aresistor. A voltage applied to the sec-
ond group of installation detection contact portions is
greater than a voltage of the first group of installation
detection contact portions.

[0013] Optionally, the second contact portions include
a ground contact portion not connected to the memory,
and further include a power supply contact portion, a data
contact portion and a reset contact portion that are con-
nected to the memory.

[0014] Optionally, the chip includes a plurality of first
terminals and a plurality of second terminals. The plurality
of first contact portions are disposed on the plurality of
firstterminals, and the plurality of second contact portions
are disposed on the plurality of second terminals.
[0015] Optionally, the chip includes the plurality of first
terminals and the plurality of second terminals. In the
installation direction, one or more lines formed by the
second terminals are disposed between a plurality of
lines formed by the first terminals.

[0016] Optionally, the plurality of lines formed by the
first contact portions are spaced from the one or more
lines of the second contact portions.

[0017] Optionally, in the installation direction, the plu-
rality of lines of the first contact portions are each spaced
from the plurality of lines of the second contact portions.
[0018] Optionally, in the installation direction, the first
contact portions form the first line and the second line.
The second contact portions form a third line and a fourth
line. The first line and the second line are each spaced
from the third line and the fourth line.

[0019] Optionally, the second line is closer to a front
end side of the installation direction than the third line
and the fourth line.

[0020] Optionally, the fourth line is closer to a front end
side of the installation direction than the first line and the
second line.

[0021] Optionally, the chip includes a first part and a
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second part. The first part and the second part are made
of two circuit substrates.

[0022] Optionally, the first part and the second part are
made of the substrates of different materials. The second
part is made of conductive silicon or a conductive metal
material.

[0023] Optionally, the second contact portions are dis-
posed on the first part, and the first contact portions are
disposed on the second part.

[0024] Optionally, the chip further includes a through
portion. The through portion penetrates the chip in a thick-
ness direction of the chip.

[0025] Optionally, the chip further includes a substrate.
The first contact portions are more protruded relative to
the substrate than the second contact portions.

[0026] Optionally, the first part is provided with termi-
nal-holes for terminals provided with contact portions on
the second part to penetrate and the terminals are pro-
truded relative to the first part.

[0027] Optionally, in the installation direction, the first
contact portions form the first line and the second line.
The second contact portions form the third line and the
fourth line. The firstline and the second line are disposed
between the third line and the fourth line.

[0028] Optionally, in a perpendicular direction of the
installation direction, the second group of installation de-
tection contact portions are located on an outermost side
of all contact portions, and the first group of installation
detection contact portions are located on a second out-
ermost side of all the contact portions.

[0029] Optionally, the first contact portions are located
closer to a front end of the installation direction than the
second contact portions, and the front end is a down-
stream side of the installation direction.

[0030] Optionally, a distance between each two first
contact portions, a distance between each two second
contact portions, and a distance between each first con-
tact portion and each second contact portion are greater
than or equal to a preset distance threshold.

[0031] A second aspect of the embodiments of the
present invention provides an ink cartridge, including the
chip according to any of the above. The technical solu-
tions achieve beneficial effects as follows: In the instal-
lation direction, the one or more lines formed by the sec-
ond contact portions are disposed between the plurality
of lines formed by the first contact portions, and the plu-
rality of lines formed by the first contact portions are dis-
posed between the plurality of lines formed by the second
contact portions. That is, the first contact portions and
the second contact portions are arranged in different
lines. This structure helps reduce burr waves generated
due to non-contact electromagnetic interference caused
by a voltage difference between the first contact portions
and the second contact portions, and free the terminals
of an erroneous data signal, thereby ensuring that the
chip works normally.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0032] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly describes the accompanying drawings re-
quired for describing the embodiments. Apparently, the
accompanying drawings in the following description
show merely some embodiments of the present inven-
tion, and a person of ordinary skill in the art may still
derive other drawings from these accompanying draw-
ings without creative efforts.

FIG. 1is a schematic diagram before an ink cartridge
is installed in an installation portion;

FIG. 2is aschematicdiagram of a chipin the prior art;

FIG. 3 is a schematic diagram of a chip according to
Embodiment 1;

FIG. 4 is a schematic diagram of contact portions of
a chip according to Embodiment 2;

FIG. 5is a schematicdiagram of afirst chip according
to Embodiment 2;

FIG. 6is a schematicdiagram of afirst chip according
to Embodiment 2;

FIG. 7aand FIG. 7b are structural diagrams of a chip
according to afirstimplementation of Embodiment 2;

FIG. 8 is a structural diagram of a chip according to
a second implementation of Embodiment 2;

FIG. 9 is a schematic diagram of contact portions of
a chip according to Embodiment 3;

FIG. 10 is a structural diagram of a chip according
to a first implementation of Embodiment 3;

FIG. 11 is a structural diagram of a chip according
to a second implementation of Embodiment 3;

FIG. 12 is a structural diagram of a chip according
to a third implementation of Embodiment 3;

FIG. 13a and FIG. 13b are structural diagrams of a
chip according to a fourth implementation of Embod-
iment 3;

FIG. 14a and FIG. 14b are structural diagrams of a
chip according to a fifth implementation of Embodi-
ment 3;

FIG. 15 is a schematic diagram of a chip according
to Embodiment 4;
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FIG. 16 is a structural diagram of a chip according
to a first implementation of Embodiment 4; and

FIG. 17 is a structural diagram of a chip according
to a second implementation of Embodiment 4.

DETAILED DESCRIPTION

[0033] To make the technical solutions in the present
invention more comprehensible, the following describes
the embodiments of the present invention in detail with
reference to the accompanying drawings.

[0034] It should be clear that the described embodi-
ments are merely some but not all of the embodiments
of the present invention. All other embodiments obtained
by a person of ordinary skill in the art based on the em-
bodiments of the present invention without creative ef-
forts shall fall within the protection scope of the present
invention.

Embodiment 1

[0035] FIG. 1 is a schematic diagram before an ink
cartridge 10 is installed in an installation portion 90. As
showninFIG. 1, the installation portion 90 is a component
of a printer, used for receiving one or more ink cartridges
10. The ink cartridge 10 is detachably installed in the
installation portion 90 along an installation direction P. A
chip 20 is installed on the ink cartridge 10. The ink car-
tridge 10 includes the chip 20, a handle 30, an ink outlet
40, and a cartridge body 50. The installation portion 90
has a stylus portion 91 and an ink supply portion 92. Ink
is stored in the cartridge body 50, and flows through the
ink outlet 40 to the ink supply portion 92, so that the ink
supply portion 92 may supply the ink to a print head, and
the ink can be used for performing printing actions. The
chip 20 has a terminal group 200. The terminal group
200 may be electrically connected to a stylus 91a of the
stylus portion 91 for mutual transmission of electrical sig-
nals. The handle 30 is used for fastening the ink cartridge
10 to the installation portion 90, to prevent the ink car-
tridge 10 from getting out of the installation portion 90.

[0036] FIG. 3is a schematic diagram of a chip accord-
ing to Embodiment 1. As shown in FIG. 1 and FIG. 3, the
chip 20 has a substrate 20a, the terminal group 200 dis-
posed on the substrate 20a, and a memory (not shown
in the figure). Optionally, the chip may include the termi-
nal group 200, including nine terminals 201 to 209. The
nine terminals are classified into first terminals 201, 204,
205, and 209, and second terminals 202, 203, and 206
to 208. The first terminals are terminals used for instal-
lation detection when the ink cartridge 10 is installed in
the installation portion 90. The second terminals are ter-
minals other than the first terminals. At least some of the
second terminals are used for connecting to the memory
of the chip 20. The nine terminals 201 to 209 respectively
include contact portions 201a to 209a in contact with the
stylus 91a. First contact portions 201a, 204a, 205a, and
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209a are disposed on the first terminals 201, 204, 205,
and 209. Second contact portions (reference numerals
of the contact portions are not shown in the figure) are
disposed on the second terminals 202, 203, and 206 to
208. The first contact portions are arranged in a plurality
of lines in the installation direction P. That is, the first
contact portions 201a, 204a, 205a, and 209a form a line
L11 and a line L12. The second contact portions on the
second terminals 202, 203, and 206 to 208 are arranged
in a line in the installation direction P, and form a line
L21. The second contact portions on the second termi-
nals 202, 203, and 206 to 208 may alternatively be ar-
ranged in a plurality of lines. FIG. 3 is merely used to
describe an example that the second contact portions
are arranged in the line L21. The line L21, the line L11,
and the line L12 are spaced in the installation direction
P. Thatis, the line L21, the line L11, and the line L12 are
arranged in different lines in the installation direction P,
and the line L21 is located between the line L11 and the
line L12. In the installation direction P, as shown in FIG.
3, the line L21 of the second contact portions may be
located between the line L11 and the line L12 that are
formed by the first contact portions. Alternatively, as
shown in FIG. 15, the line L11 and the line L12 of the first
contact portions may be located between a line L21 and
aline L22 that are formed by the second contact portions.
For both of the arrangement structures in FIG. 3 and FIG.
15, in the installation direction, the one or more lines
formed by the second contact portions are disposed be-
tween the plurality of lines formed by the first contact
portions. Alternatively, the plurality of lines formed by the
first contact portions are disposed between the plurality
oflines formed by the second contact portions. This struc-
ture helps reduce burr waves generated due to non-con-
tact electromagnetic interference caused by a voltage
difference between the first contact portions and the sec-
ond contact portions, and free the terminals of an erro-
neous data signal, thereby ensuring that the chip works
normally.

[0037] Optionally, the first contact portions 201a, 204a,
205a, and 209a may include a first group 200a of instal-
lation detection contact portions (201a and 204a) con-
nected to each other and a second group 200b of instal-
lation detection contact portions (205a and 209a) con-
nected to each other. The first group 200a of installation
detection contact portions (201a and 204a) and the sec-
ond group 200b of installation detection contact portions
(205a and 209a) are arranged in a plurality of lines in the
installation direction P. Specifically, as shown in FIG. 3,
the first group 200a of installation detection contact por-
tions (201a and 204a) forms a first line L11 in the instal-
lation direction. The second group 200b of installation
detection contact portions (205a and 209a) forms a sec-
ond line L12 in the installation direction P. The one line
(L21) or the plurality of lines formed by the second contact
portions (contact portions shown on the second terminals
202, 203, and 206 to 208) is disposed between the first
line L11 and the second line L12. In the foregoing struc-
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ture, the first group of installation detection contact por-
tions 201a and 204a forms the line L11, and the second
group of installation detection contact portions 205a and
209a forms the line L12. In this way, the first contact
portions are divided into groups and arranged in lines,
so that the terminal group 200 may have a larger design
space, and a layout is better performed on the substrate
20a.

[0038] Optionally, the first group 200a of installation
detection contact portions (201a and 204a) are connect-
ed by a wire, and the second group 200b of installation
detection contact portions (205a and 209a) are connect-
ed by a resistor. A voltage applied to the second group
200b of installation detection contact portions (205a and
209a) is greater than a voltage of the first group 200a of
installation detection contact portions (201a and 204a).
[0039] Different working voltages are input to contact
portions of different groups, and installation detection
contact portions of different groups are arranged in dif-
ferent lines. A layout of such spaced arrangement man-
ner further reduces burr waves generated due to non-
contact electromagnetic interference caused by a volt-
age difference between installation detection contact
portions of different groups, and frees the terminals of an
erroneous data signal, thereby ensuring that the chip
works normally. In the example of FIG. 3, the first termi-
nals 201, 204, 205, and 209 are divided into two groups
during installation detection. A first installation detection
terminal 201 and a second installation detection terminal
204 form a first group of installation detection terminals.
The first contact portions 201a and 204a on the first group
of installation detection terminals are connected to each
other to form the first group 200a of installation detection
contact portions. A third installation detection terminal
205 and a fourth installation detection terminal 209 form
a second group of installation detection terminals. The
first contact portions 205a and 209a on the second group
of installation detection terminals are connected to each
other to form the second group 200b of installation de-
tection contact portions. The printer inputs a voltage of
2.4V to the first group of installation detection terminals
201 and 204, and inputs a voltage of 42 V to the second
group of installation detection terminals 205 and 209. The
printer inputs a voltage of 3.3 V to terminals connected
to the memory in the second terminals 202, 203, and 206
to 208, to maintain signal transmission between the chip
20 and the printer. The first contact portions and the sec-
ond contact portions form the line L11, the line L12, and
the line L21. The line L11, the line L12, and the line L21
are spaced in the installation direction P, that is, are in
different lines, and are separated and independent. This
structure helps reduce burr waves generated due to non-
contact electromagnetic interference caused by a volt-
age difference between the first group 200a of installation
detection contact portions, the second group 200b of in-
stallation detection contact portions, and the second con-
tact portions with different input voltages, and free the
terminals of an erroneous data signal, thereby ensuring
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that the chip works normally.

[0040] Optionally, the second contact portions (for ex-
ample, the contact portions shown on the second termi-
nals 202, 203, and 206 to 208) include a ground contact
portion (a contact portion on the terminal 207) not con-
nected to the memory (not shown in the figure), and fur-
ther include a power supply contact portion (a contact
portion on the terminal 206), a data contact portion (a
contact portion on the terminal 208), and a reset contact
portion (a contact portion on the terminal 202) that are
connected to the memory.

[0041] Specifically, purposes and functions of the ter-
minals in the terminal group 200 are as follows:

the terminal 201 belongs to the first group of instal-
lation detection terminals;

the terminal 202 is a reset terminal;
the terminal 203 is a clock terminal;

the terminal 204 belongs to the first group of instal-
lation detection terminals;

the terminal 205 belongs to the second group of in-
stallation detection terminals;

the terminal 206 is a power supply terminal;
the terminal 207 is a ground terminal;
the terminal 208 is a data terminal; and

the terminal 209 belongs to the second group of in-
stallation detection terminals.

[0042] In the second terminals 202, 203, and 206 to
208, the terminals 202, 203, 207 and 208 are connected
to the memory for exchanging electrical signals with the
printer, and work at the voltage of 3.3 V. The terminal
207 is a ground terminal, and has a voltage of 0 V. The
terminal 207 is not connected to the memory. A person
skill in the art may understand that the terminal group
200 may alternatively not include the terminal 207.

[0043] Optionally, a larger voltage difference between
terminals makes it easier for the terminals to affect each
other. Signalinterference easily occurs, the terminals are
easily subject to an erroneous signal, and normal oper-
ation cannot be performed. A voltage difference between
the second group of installation detection terminals 205
and 209 (with the voltage of 42 V input) and the second
terminals (with 3.3 V input) is larger. Therefore, the line
L12 may be disposed on afrontend side of the installation
direction P, namely, an outermost side of the terminal
group 200. The first group of installation detection termi-
nals 201 and 204 (with 2.4 V input) having a smaller volt-
age difference from the second terminals is disposed in
the line L11. As viewed from the installation direction P,
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an input voltage of the line L11 is 2.4 V, an input voltage
of the line L21 is 3.3 V, an input voltage of the line L12
is 42 V, and the voltages are arranged from low to high.
That is, the plurality of lines of the first contact portions
and/or the second contact portions are sequentially ar-
ranged according to the input voltages of the portions,
so that a voltage difference between each two lines is as
low as possible. This reduces burr waves generated due
to non-contact electromagnetic interference caused by
a voltage difference, and further helps free the terminals
of an erroneous data signal, thereby ensuring that the
chip works normally.

[0044] Further, the first contact portions 201a, 204a,
205a, and 209a in FIG. 3 are laid out and form a quad-
rangle, and the second terminals or the second contact
portions on the second terminals are disposed within the
quadrangle surrounded by the first contact portions 201a,
204a, 205a, and 209a, thereby ensuring that the second
terminals are in good contact with the stylus. Because
the first contact portions used for installation detection
are on the outermost side of the terminal group 200, in
the process of installing the ink cartridge 10, if the chip
20 and the stylus 91a of the printer finish the installation
detection, it indicates that all the installation detection
terminals (the first terminals) are in good connection, and
it can be ensured that all positions within the polygon
formed by the first contact portions are in good contact.
Further, a quantity of the first contact portions may be
any of more than three, and the beneficial effects can be
achieved as long as the second contact portions are lo-
cated within the polygon formed by the first contact por-
tions.

[0045] Optionally, as shown in FIG. 3, the line L12
formed by the first contact portions 205a and 209a of the
first terminals 205 and 209 is located closer to a frontend
of the installation direction P than the line L21 in which
the second contact portions are located. The front end
is a downstream side of the installation direction P. With
this structure, in the process of installing the ink cartridge
10 in the installation portion 90, the terminals of the line
L12 can be firstin contact with the stylus 91a and perform
installation detection, and then the second terminals of
the line L21 are in contact with the stylus 91a. Therefore,
in the installation process, the stylus 91ais firstin contact
with the terminals that perform installation detection, and
then in contact with the terminals connected to the mem-
ory, to avoid a case that the chip 20 is erroneously in-
stalled or the terminals connected to the memory are
erroneously connected. Further, in a direction T perpen-
dicular to the installation direction P, the second group
200b of installation detection contact portions are located
on an outermost side of all the contact portions, and the
first group 200a of installation detection contact portions
are located on a second outermost side of all the contact
portions. As shown in FIG. 3, the first contact portions
205a and 209a of the second group 200b of installation
detection contact portions are located on the outermost
side in the perpendicular direction T, the first contact por-
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tions 201a and 204a of the first group 200a of installation
detection contact portions are located on the second out-
ermost side, and the second terminals 202, 203, and 206
to 208 on which the remaining second contact portions
are located are on an innermost side. This layout can
also implement that the terminals to which a highest volt-
age is input (the terminals 205 and 209 have a voltage
of 42 V input) are located on the outermost side, the ter-
minals to which a second highest voltage is input (the
terminals 201 and 204 have a voltage of 2.4 V input) are
located on the second outermost side, and the terminals
to which a lower voltage is input (the second terminals
have a voltage of 3.3 V input) are located on the innermost
side, so that the voltage difference between neighboring
terminals is as low as possible. This reduces burr waves
generated due to non-contact electromagnetic interfer-
ence caused by the voltage difference, and further helps
free the terminals of an erroneous data signal, thereby
ensuring that the chip works normally.

Embodiment 2

[0046] FIG. 4 is a schematic diagram of contact por-
tions of a chip according to Embodiment 2. FIG. 5 is a
schematic diagram of a first chip according to Embodi-
ment 2. FIG. 6 is a schematic diagram of a first chip ac-
cording to Embodiment 2. FIG. 4 omits terminals on the
chip, which is a schematic diagram showing only the con-
tact portions. FIG. 5 and FIG. 6 are schematic diagrams
of two chips respectively. FIG. 7a and FIG. 7b are struc-
tural diagrams of a chip according to a first implementa-
tion of Embodiment 2. FIG. 8 is a structural diagram of a
chip according to a second implementation of Embodi-
ment 2. As shownin FIG. 4 to FIG. 6, first contact portions
201a, 204a, 205a, and 209a of first terminals 201, 204,
205, and 209 form a line L11 and a line L12. Second
contact portions 202a, 203a, and 206a to 208a of second
terminals 202, 203, and 206 to 208 form a line L21 and
a line L22 in an installation direction P. One line or the
plurality of lines (the line L21 and the line L22) formed
by the second contact portions is disposed between the
plurality of lines (the line L11 and the line L12) formed
by the first contact portions. Alternatively, the plurality of
lines (the line L11 and the line L12) formed by the first
contact portions are disposed between the plurality of
lines (the line L21 and the line L22) formed by the second
contact portions, which can still achieve beneficial effects
of the present application.

[0047] Further, the plurality of lines (the line L11 and
the line L12) formed by the first contact portions are each
spaced from the plurality of lines (the line L21 and the
line L22) of the second contact portions. That is, in the
installation direction P, the first contact portions form a
first line L11 and a second line L12, and the second con-
tact portions form a third line L21 and a fourth line L22.
Thefirstline L11 and the secondline L12 are each spaced
from the third line L21 and the fourth line L22. In this way,
the first contact portions and the second contact portions
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sequentially form the line L21, the line L11, the line L22,
and the line L12. With this structure, the first terminals
and the second terminals, namely, the first contact por-
tions and the second contact portions are spaced from
each other, so that the terminals have a larger design
space, which helps increase the space between the ter-
minals, and reduce electromagnetic mutual interference
between the terminals.

[0048] Optionally, as shown in FIG. 4, the second line
(the line L12) (the line L12 formed by the first contact
portions 205a and 209a) is closer to a front end side of
the installation direction P than the third line L21 and the
fourth line L22. That is, the line L12 is located on a most
front end side of the installation direction P. In a process
of installing an ink cartridge 10 in an installation portion
90, the terminals of the line L12 are first in contact with
a stylus 91a and perform installation detection, and then
the second terminals of the line L22 are in contact with
the stylus 91a. Therefore, in the installation process, the
terminals may first perform installation detection, and
then the terminals connected to a memory are in contact
with the stylus 91a, to avoid a case that the chip 20 is
erroneously installed or the terminals connected to the
memory are erroneously connected.

[0049] FIG. 5 and FIG. 6 show two specific arrange-
ment manners of terminal arrangements, either of which
may be used as long as it is ensured that the contact
portions are distributed as shown in FIG. 4. Further, ar-
rangement manners of the terminals of the chip 20 are
not limited to the arrangement manners of FIG. 5 or FIG.
6. There may be various arrangement manners. Different
arrangement manners of the terminals based on FIG. 4
shall all fall within the protection scope of the present
application.

[0050] Asdescribedin Embodiment1,theterminal 202
may be a reset terminal, the terminal 203 may be a clock
terminal, the terminal 206 may be a power supply termi-
nal, the terminal 207 may be a ground terminal, and the
terminal 208 may be a data terminal. The terminals 206
to 208 in the second terminals of a terminal group 200
are more importantthan the terminal 202 and the terminal
203. Optionally, as shown in FIG. 5, the first contact por-
tions 201a, 204a, 205a, and 209a are laid out and form
a virtual quadrangle, and the terminals 206 to 208 in the
second terminals are disposed within arange of the quad-
rangle. More important terminals (the terminals 206 to
208 in this embodiment) in the second terminals are dis-
posed within the quadrangle surrounded by the first ter-
minals (in other words, important communications termi-
nals thatare more easily affected by a signal are disposed
in an area away from the four first terminals), which may
ensure good contact of these terminals. In the process
of installing the ink cartridge 10, if the chip 20 and the
stylus 91a of the printer finish installation detection, it
indicates that all the installation detection terminals (the
first terminals) are in good connection, and it can be en-
sured that all positions within the polygon formed by the
first contact portions are in good contact. Therefore, it



13 EP 3 666 527 A1 14

can be ensured that the more important terminals (the
terminals 206 to 208 in this embodiment) in the second
terminals are in good contact. Further, a quantity of the
first contact portions may be any of more than three, and
the beneficial effects can be achieved as long as the sec-
ond contact portions are located within the polygon
formed by the first contact portions.

[0051] Further, when the ink cartridge 10 is installed in
the installation portion 90, the ink cartridge has a certain
movement range in the width direction T. The following
case may occur: The chip 20 has been installed, but the
first terminals (installation detection terminals) are not in
contact with the stylus 91a. The chip in this embodiment
may avoid this case. The lines formed by the first termi-
nals and the lines formed by the second terminals are
different lines, so that the width of each terminal can be
increased, and this case is avoided as the width increas-
es.

[0052] Further, the first terminals are far from the sec-
ond terminals, which may avoid a fact that short circuits
are caused between the first terminals and the second
terminals because foreign matters (such as ink) dropped
accidentally cover the first terminals and the second ter-
minals, and result in damage of the chip or a printer. That
is, a distance between each two first contact portions, a
distance between each two second contact portions, and
a distance between each first contact portion and each
second contact portion are greater than or equal to a
preset distance threshold. The distance threshold may
preset to a plurality of different values by a person skilled
in the art according to values of voltages applied to the
terminals, to achieve the technical effects and further re-
duce mutual interference of signals between the termi-
nals.

[0053] The restis the same as that in Embodiment 1
[0054] The following is two implementations of this em-
bodiment.

First implementation:

[0055] FIG. 7a and FIG. 7b are structural diagrams of
a chip according to the first implementation of Embodi-
ment 2. As shown in FIG. 7a and FIG. 7b, the chip 20
includes a first part 21 and a second part 22. The second
terminals 202, 203, and 206 to 208 are disposed on the
first part 21. The first terminals 201, 204, 205, and 209
are disposed on the second part 22.

[0056] The first part 21 and the second part 22 are
made of two circuit substrates 21a and 22a. Then, the
first part 21 and the second part 22 are fastened together
by soldering, adhesive, snaps, or the like to finally form
the chip 20.

[0057] Thechip 20is made of the two circuit substrates
21aand 22a, so that the terminals on the first part 21 and
the terminals on the second part 22 are located at differ-
ent heights, and are respectively in contact with different
positions of the stylus 91a when being in contact with the
stylus 91a, to implement the layout shown in FIG. 4 of
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the first contact portions and the second contact portions.
[0058] The chip 20 furtherincludes additional terminals
210 and 211 and fastening portions 251, 252, and 253.
The additional terminals 210 and 211 are not in contact
with the stylus 91a in the installation portion 90. The ad-
ditional terminals may prevent short circuits between the
terminals of the terminal group 200, or scrape the stylus
91a when being in contact with the stylus 91a, to clean
the stylus 91a. The fastening portions 251, 252, and 253
may fasten the chip 20 to the ink cartridge 10, to prevent
the chip 20 from getting out of the ink cartridge 10.

Second implementation:

[0059] FIG.8isastructuraldiagram of a chip according
to the second implementation of Embodiment 2. As
shown in FIG. 8, the chip 20 includes only one substrate
20a. The chip 20 furtherincludes additional terminals 210
and 211 and fastening portions 251 and 252, and further
includes a through portion 255. The through portion 255
penetrates the chip in a thickness direction of the chip.
The additional terminals 210 and 211 and the fastening
portions 251 and 252 are the same as those in the first
implementation of this embodiment, and are not de-
scribed again. The through portion 255 is used for ac-
commodating the stylus 91a, so that the first terminals
and the second terminals are respectively in contact with
different positions of the stylus 91a, to implement the
layout shown in FIG. 4 of the first contact portions and
the second contact portions. The thickness direction is a
direction perpendicular to both the installation direction
P and the width direction T. In this implementation, the
thickness direction of the chip is also a direction parallel
to a shortest side direction of the chip. The thickness
direction of the chipis perpendicular to a surface on which
the terminals are located.

Embodiment 3

[0060] FIG. 9 is a schematic diagram of contact por-
tions of a chip according to Embodiment 3. FIG. 10is a
structural diagram of a chip according to a first imple-
mentation of Embodiment 3. FIG. 11 is a structural dia-
gram of a chip according to a second implementation of
Embodiment 3. FIG. 12 is a structural diagram of a chip
according to a third implementation of Embodiment 3.
FIG. 13a and FIG. 13b are structural diagrams of a chip
according to a fourth implementation of Embodiment 3.
FIG. 14a and FIG. 14b are structural diagrams of a chip
according to a fifth implementation of Embodiment 3.
FIG. 9 omits terminals on the chip, which is a schematic
diagram showing only the contact portions. FIG. 10 to
FIG. 14b are structural diagrams of five chips respective-
ly. As shown in FIG. 9, first contact portions 201a, 204a,
205a, and 209a of first terminals 201, 204, 205, and 209
form a line L11 and a line L12. Second contact portions
202a, 203a, and 206a to 208a of second terminals 202,
203, and 206 to 208 form a line L21 and a line L22 in an
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installation direction P. One line or the plurality of lines
(the line L21 and the line L22) formed by the second
contact portions is disposed between the plurality of lines
(theline L11 and the line L12) formed by the first contact
portions. Alternatively, the plurality of lines (the line L11
and the line L12) formed by the first contact portions are
disposed between the plurality of lines (the line L21 and
the line L22) formed by the second contact portions,
which can still achieve beneficial effects of the present
application.

[0061] Further, the line L11 and the line L12 are each
spaced from the line L21 and the line L22. That is, in the
installation direction P, the first contact portions form a
first line L11 and a second line L12. The second contact
portions form a third line L21 and a fourth line L22. The
first line L11 and the second line L12 are each spaced
from the third line L21 and the fourth line L22. In this way,
along the installation direction P, the first contact portions
and the second contact portions sequentially form the
line L11, the line L21, the line L12, and the line L22. With
this structure, the first terminals and the second termi-
nals, namely, the first contact portions and the second
contact portions are spaced from each other, so that the
terminals have a larger a design space of the terminals.
[0062] Optionally, as shown in FIG. 9, the fourth line
L22 s closerto a frontend side of the installation direction
than the first line L11 and the second line L12. That is,
the line L22 is located on a most front end side of the
installation direction P.

[0063] Functions of the terminals of a terminal group
200 are not limited to the terminal functions described in
Embodiment 3. The terminal 202 and the terminal 203 in
the second terminals are more important than the termi-
nals 206 to 208. As shown in FIG. 9, the first contact
portions 201a, 204a, 205a, and 209a are laid out and
form a virtual quadrangle, and the terminal 202 and the
terminal 203 in the second terminals are disposed within
arange of the quadrangle. More important terminals (the
terminal 202 and the terminal 203 in this embodiment) in
the second terminals are disposed within the quadrangle
surrounded by the first terminals (in other words, impor-
tant communications terminals that are more easily af-
fected by a signal are disposed in an area away from the
four first terminals), which may ensure good contact. In
a process of installing an ink cartridge 10, if the chip 20
and the stylus 91a of the printer finish installation detec-
tion, itindicates that all the installation detection terminals
(the first terminals) are in good connection, and it can be
ensured that all positions within the polygon formed by
the first contact portions 201a, 204a, 205a, and 209a are
in good contact. Therefore, it can be ensured that the
more important terminals (the terminals 202 and the ter-
minal 203 in this embodiment) in the second terminals
are in good contact.

[0064] The restis the same as that in Embodiment 2.
[0065] Thefollowingisfourimplementations ofthis em-
bodiment.
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First implementation:

[0066] FIG. 10is a structural diagram of a chip accord-
ing to the first implementation of Embodiment 3. As
shown in FIG. 10, the chip 20 includes a first part 21 and
a second part 22. The first terminals 201, 204, 205 and
209 are disposed on the first part 21. The second termi-
nals 202, 203, and 206 to 208 are disposed on the second
part 22.

[0067] The first part 21 and the second part 22 are
made of two different circuit substrates 21a and 22a.
Then, the firstpart21 and the second part 22 are fastened
together by soldering, adhesive, snaps, or the like to fi-
nally form the chip 20.

[0068] The chip 20 is made of the two circuit substrates
21aand 223, so that the terminals on the first part 21 and
the terminals on the second part 22 are located at differ-
ent heights, and are respectively in contact with different
positions of the stylus 91a when being in contact with the
stylus 91a, to implement the layout shown in FIG. 9 of
the first contact portions and the second contact portions.
[0069] The chip 20 further includes fastening portions
251, 252, and 253. The fastening portions 251, 252, and
253 may fasten the chip 20 to the ink cartridge 10, to
preventthe chip 20 from getting out of the ink cartridge 10.
[0070] The chip 20 may further include additional ter-
minals (not shown in the figure, and reference may be
made to a disposition manner of the additional terminals
210 and 211 in FIG. 8). The additional terminals are not
in contact with the stylus 91a in the installation portion
90. The additional terminals may prevent short circuits
between the terminals of the terminal group 200, or
scrape the stylus 91a when being in contact with the sty-
lus 91a, to clean the stylus 91a.

Second implementation:

[0071] FIG. 11is a structural diagram of a chip accord-
ing to the second implementation of Embodiment 3. As
shown in FIG. 11, the chip 20 includes only one substrate
20a. The chip 20 may further include additional terminals
210 and 211, fastening portions 251 and 252, and
through portions 255. The additional terminals 210 and
211 and the fastening portions 251 and 252 are the same
as those in the first implementation of this embodiment,
and are not described again. The through portions 255
are used for accommodating the stylus 91a, so that the
first terminals and the second terminals are respectively
in contact with different positions of the stylus 91a, to
implement the layout shown in FIG. 9 of the first contact
portions and the second contact portions.

[0072] The through portions 255 penetrating the chip
20 in this implementation are located at two sides in a
width direction T of the second terminals 202, 203, and
206 to 208 respectively. With this structure, the first ter-
minals 201, 204, 205, and 209 are separated from the
second terminals 202, 203, and 206 to 208 in space by
the through portions 255 penetrating the chip 20, which
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further avoids a fact that short circuits are caused be-
tween the first terminals and the second terminals be-
cause foreign matters (such as ink) dropped accidentally
cover the first terminals and the second terminals, and
result in damage of the chip or a printer. For example,
when the ink is dropped between the first terminals and
the second terminals, the through portions 255 penetrat-
ing the chip 20 enable the ink to flow from the through
portions 255 to a lower portion of the chip 20 without
remaining on an upper surface (a surface on which the
terminals are provided) of the chip 20.

Third implementation:

[0073] FIG. 12is a structural diagram of a chip accord-
ing to the third implementation of Embodiment 3. As
shown in FIG. 12, the first terminals 201, 204, 205, and
209 are protruded relative to the substrate 20a. The first
terminals 201, 204, 205, and 209 may be connected to
the substrate 20a by soldering or the like. That is, the
first contact portions (not shown in FIG. 12) located on
the first terminals 201, 204, 205, and 209 are more pro-
truded relative to the substrate 20a than the second con-
tact portions (notshownin FIG. 12)located on the second
terminals 202, 203, and 206 to 208.

[0074] Further, the first terminals 201, 204, 205, and
209 are protruded relative to the substrate 20a. The sec-
ond terminals 202, 203, and 206 to 208 are disposed on
the substrate 20a. The first terminals 201, 204, 205, and
209 and the second terminals 202, 203, and 206 to 208
have a height difference, so that the first terminals and
the second terminals are respectively in contact with dif-
ferent positions of the stylus 91a, to implement the layout
shown in FIG. 9 of the first contact portions and the sec-
ond contact portions.

[0075] With this structure in which the first terminals
201, 204, 205, and 209 are protruded relative to the sub-
strate 20a, the first terminals 201, 204, 205, and 209 are
separated from the second terminals 202, 203, and 206
to 208 in space, which further avoids a fact that short
circuits are caused between the first terminals and the
second terminals because foreign matters (such as ink)
dropped accidentally cover the first terminals and the
second terminals, and result in damage of the chip or a
printer.

Fourth implementation:

[0076] FIG. 13a and FIG. 13b are structural diagrams
of a chip according to the fourth implementation of Em-
bodiment 3. As shown in FIG. 13a and FIG. 13b, the first
terminals 201, 204, 205, and 209 are disposed on the
second part 22, and the second terminals 202, 203, and
206 to 208 are disposed on the substrate 21a of the first
part 21. The first part 21 is provided with terminal-holes
201b, 204b, 205b, and 209b for terminals (the first ter-
minals 201, 204, 205, and 209) provided with contact
portions on the second part 22 to penetrate and the ter-
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minals are protruded relative to the first part 21. That s,
the first terminals 201, 204, 205, and 209 on the second
part 22 penetrate the terminal-holes 201b, 204b, 205b,
and 209b and are protruded relative to the first part 21.
Thefirstterminals 201, 204, 205, and 209 and the second
terminals 202, 203, and 206 to 208 have a height differ-
ence, so that the first terminals and the second terminals
are respectively in contact with different positions of the
stylus 91a, to implement the layout shown in FIG. 9 of
the first contact portions and the second contact portions.
The second part 22 may be made of conductive silicon
or a conductive metal material, or the substrate 22a of
the second part 22 is made of non-conductive substrate
materials. The first terminals 201, 204, 205, and 209 are
made of conductive materials.

[0077] The restis the same as that in the third imple-
mentation of this embodiment.

Fifth implementation:

[0078] FIG. 14a and FIG. 14b are structural diagrams
of a chip according to the fifth implementation of Embod-
iment 3. As shown in FIG. 14a and FIG. 14b, the chip 20
includes afirst part 21 and a second part 22. The second
part22 is used for receiving the chip and may be fastened
to a chip rack on an ink cartridge body. A first group of
installation detection terminals 201 and 204 in the first
terminals are disposed on the second part 22. A first
group of installation detection terminals 205 and 209 in
the first terminals are disposed on the substrate 21a of
the first part 21. The second terminals 202, 203, and 206
to 208 (not shown in the figure) are disposed on the sub-
strate 21a of the first part 21. The first part 21 is provided
with terminal-holes 201b and 204b. The first terminals
201 and 204 on the second part 22 penetrate the termi-
nal-holes 201b and 204b and are protruded relative to
the substrate 21a of the first part 21. The first terminals
205 and 209 are protruded relative to the substrate 21a
of the first part 21. The first terminals 205 and 209 may
be formed of pads or bumps that are disposed on the
substrate 21a and then plated with copper. The first ter-
minals 201, 204, 205, and 209 and the second terminals
202, 203, and 206 to 208 have a height difference, so
that the first terminals and the second terminals are re-
spectively in contact with different positions of the stylus
91a, to implement the layout shown in FIG. 9 of the first
contact portions and the second contact portions. The
second part 22 further functions as a chip rack (receiving
the chip and fastening the chip to the cartridge body of
the ink cartridge) while receiving the first terminals 201
and 204. This structure reduces a quantity of components
of the ink cartridge, and reduces costs. The second part
22 may be made of conductive silicon or a conductive
metal material, or the substrate 22a of the second part
22 is made of non-conductive substrate materials. The
first terminals 201, 204, 205, and 209 are made of con-
ductive materials. The second part 22 may be made of
conductive silicon. In this way, when the chip 20 is in
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contact with the stylus 91a, the second part 22 may be
deformed to a certain extent, to avoid wear or scratches
of the terminals caused by hard contact between the ter-
minals on the chip 20 and the stylus 91a.

[0079] The rest is the same as that in the third imple-
mentation of this embodiment.

Embodiment 4

[0080] FIG. 15 is a schematic diagram of a chip ac-
cording to Embodiment 4. FIG. 16 is a structural diagram
of a chip according to a first implementation of Embodi-
ment4. FIG. 17 is a structural diagram of a chip according
to a second implementation of Embodiment 4. FIG. 16
and FIG. 17 are structural diagrams of two chips respec-
tively. As shown in FIG. 15, first contact portions 201a,
204a, 205a, and 209a (the reference numerals are not
shown in the figure) of first terminals 201, 204, 205, and
209 form a first line (a line L11) and a second line (a line
L12). Second contact portions 202a, 203a, and 206a to
208a (the reference numerals are not shown in the figure)
of second terminals 202, 203, and 206 to 208 form a third
line (aline L21) and a fourth line (a line L22) in an instal-
lation direction P. One line or the plurality of lines (the
line L21 and the line L22) formed by the second contact
portions is disposed between the plurality of lines (the
line L11 and the line L12) formed by the first contact por-
tions. Alternatively, the plurality of lines (the line L11 and
the line L12) formed by the first contact portions are dis-
posed between the plurality of lines (the line L21 and the
line L22) formed by the second contact portions, which
can still achieve beneficial effects of the present applica-
tion.

[0081] Further, the first contact portions form the first
line (the line L11) and the second line (the line L12). The
second contact portions form the third line (the line L21)
and the fourth line (the line L22). The first line (the line
L11) and the second line (the line L12) are disposed be-
tween the third line (the line L21) and the fourth line (the
line L22). That is, along the installation direction P, the
first contact portions and the second contact portions se-
quentially form the line L21, the line L11, the line L12,
and the line L22. With this structure, the third line (the
line L21) and the fourth line (the line L22) formed by the
second contact portions are located on a peripheral side
of the first line (the line L11) and the second line (the line
L12) that are formed by the first contact portions. The
second contact portions 202a, 203a, and 206a to 208a
are entirely located on the periphery of the first contact
portions 201a, 204a, 205a, and 209a. The second con-
tact portions 202a, 203a, and 206a to 208a are located
outside an area of a polygon (a quadrangle in this em-
bodiment) formed by the plurality of first contact portions
201a, 204a, 205a, and 209a, which further prevents in-
terference of an electrical signal between the first termi-
nals and the second terminals.

[0082] The restis the same as that in Embodiment 3.
[0083] The following is two implementations of this em-
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bodiment.
First implementation:

[0084] FIG. 16 is a structural diagram of a chip accord-
ing to the first implementation of Embodiment 5. As
shown in FIG. 16, the chip 20 includes a first part 21 and
a second part 22. The terminals 202 and 203 and the
terminals 205 and 209 are disposed on the first part 21.
The terminals 201, 204, and 206 to 208 are disposed on
the second part 22.

[0085] The first part 21 and the second part 22 are
made of two different circuit substrates 21a and 22b.
Then, the firstpart21 and the second part 22 are fastened
together by soldering, adhesive, snaps, or the like to fi-
nally form the chip 20.

[0086] The chip 20 is made of the two circuit substrates
21aand 22b, so that the terminals on the first part 21 and
the terminals on the second part 22 are located at differ-
ent heights, and are respectively in contact with the stylus
91a when being in contact with the stylus 91a, to achieve
the layout shown in FIG. 15.

[0087] The chip 20 furtherincludes additional terminals
210 and 211. The additional terminals 210 and 211 are
notin contact with the stylus 91ain the installation portion
90. The additional terminals may prevent short circuits
between the terminals of a terminal group 200 or scrape
the stylus 91a when being in contact with the stylus 91a,
to clean the stylus 91a.

Second implementation:

[0088] FIG. 17 is a structural diagram of a chip accord-
ing to the second implementation of Embodiment 5. As
shown in FIG. 17, the terminals 202, 203, 205, and 209
are disposed on the second part 22. The terminals 201,
204, and 206 to 208 are disposed on the substrate 21a
of the first part 21. The first part 21 is provided with ter-
minal-holes 202b, 203b, 205b, and 209b, and the termi-
nals 202, 203, 205, and 209 on the second part 22 pen-
etrate the terminal-holes 202b, 203b, 205b, and 209b
and are protruded relative to the first part 21. The termi-
nals 202, 203, 205, and 209 and the terminals 201, 204,
and 206 to 208 have a height difference, so that the ter-
minals are respectively in contact with different positions
of the stylus 91a, to implement the layout shown in FIG.
15 of the first contact portions and the second contact
portions. The second part 22 may be made of conductive
silicon or a conductive metal material, or the substrate
22a of the second part 22 is made of non-conductive
substrate materials. The first terminals 201, 204, 205,
and 209 are made of conductive materials.

[0089] The rest is the same as that in the first imple-
mentation of this embodiment.

[0090] The present invention further provides an ink
cartridge, including any of the chips described in the fore-
going embodiments.

[0091] The foregoing descriptions are merely exem-
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plary embodiments of the present invention, but are not
intended to limit the present invention. Any modification,
equivalent replacement, orimprovement made within the
spiritand principle of the presentinvention shall fall within
the protection scope of the present invention.

[0092] Finally,itshould be noted that the foregoing em-
bodiments are merely used for describing the technical
solutions of the present invention, but are not intended
to limit the present invention. Although the presentinven-
tion is described in detail with reference to the foregoing
embodiments, a person of ordinary skill in the art should
understand that, modifications may still be made to the
technical solutions in the foregoing embodiments, or
equivalent replacements may be made to some technical
features, without causing the essence of corresponding
technical solutions to depart from the scope of the tech-
nical solutions in the embodiments of the present inven-
tion.

Claims

1. A chip, wherein the chip is used for being installed
on an ink cartridge, and the ink cartridge is used for
being installed in an installation portion of a printer
along an installation direction; the chip comprises a
memory, first contact portions used for installation
detection, and second contact portions; at least one
second contact portion is electrically connected to
the memory; and the first contact portions and the
second contact portions are respectively in contact
with a stylus in the printer, characterized in that:

the first contact portions are arranged in a plu-
rality of lines in the installation direction; and

in the installation direction, one or more lines
formed by the second contact portions are dis-
posed between the plurality of lines formed by
the first contact portions, or the plurality of lines
formed by the first contact portions are disposed
between a plurality of lines formed by the second
contact portions.

2. The chip according to claim 1, wherein the first con-
tact portions comprise a first group of installation de-
tection contact portions connected to each other and
a second group of installation detection contact por-
tions connected to each other, wherein the first group
of installation detection contact portions and the sec-
ond group of installation detection contact portions
are arranged in a plurality of lines in the installation
direction.

3. Thechipaccordingto claim 2, wherein the first group
of installation detection contact portions forms a first
line in the installation direction; the second group of
installation detection contact portions forms a sec-
ond line in the installation direction; and the one or
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10.

1.

22

more lines formed by the second contact portions
are disposed between the first line and the second
line.

The chip according to claim 3, wherein the first group
of installation detection contact portions are connect-
ed by a wire, and the second group of installation
detection contact portions are connected by a resis-
tor, wherein a voltage applied to the second group
of installation detection contact portions is greater
than a voltage of the first group of installation detec-
tion contact portions.

The chip according to claim 3, wherein the second
contact portions comprise a ground contact portion
not connected to the memory, and further comprise
a power supply contact portion, a data contact por-
tion and a reset contact portion that are connected
to the memory.

The chip according to claim 1, wherein the chip com-
prises a plurality of first terminals and a plurality of
second terminals, wherein the plurality of first contact
portions are disposed on the plurality of first termi-
nals, and the plurality of second contact portions are
disposed on the plurality of second terminals.

The chip according to claim 6, wherein the chip com-
prises the plurality of first terminals and the plurality
of second terminals, and in the installation direction,
one or more lines formed by the second terminals
are disposed between a plurality of lines formed by
the first terminals.

The chip according to claim 1, wherein the plurality
of lines formed by the first contact portions are
spaced from the one or more lines of the second
contact portions.

The chip according to any of claims 1 to 8, wherein
in the installation direction, the plurality of lines of
the first contact portions are each spaced from the
plurality of lines of the second contact portions.

The chip according to claim 9, wherein in the instal-
lation direction, the first contact portions form the first
line and the second line, the second contact portions
form a third line and a fourth line, and the first line
and the second line are each spaced from the third
line and the fourth line.

The chip according to claim 10, wherein the second
line is closer to a front end side of the installation
direction than the third line and the fourth line.

. The chip according to claim 10, wherein

the fourth line is closer to a front end side of the
installation direction than the first line and the second
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line.

The chip according to claim 9, wherein the chip com-
prises afirst part and a second part, and the first part
and the second part are made of two circuit sub-
strates.

The chip according to claim 13, wherein the first part
and the second part are made of the substrates of
different materials, and the second part is made of
conductive silicon or a conductive metal material.

The chip according to claim 13, wherein the second
contact portions are disposed on the first part, and
the first contact portions are disposed on the second
part.

The chip according to claim 9, wherein the chip fur-
ther comprises a through portion, and the through
portion penetrates the chip in a thickness direction
of the chip.

The chip according to claim 9, wherein the chip fur-
ther comprises a substrate, and the first contact por-
tions are more protruded relative to the substrate
than the second contact portions.

The chip according to claim 13, wherein the first part
is provided with terminal-holes for terminals provided
with contact portions on the second part to penetrate
and the terminals are protruded relative to the first
part.

The chip according to claim 9, wherein in the instal-
lation direction, the first contact portions form the first
line and the second line, the second contact portions
form the third line and the fourth line, and the first
line and the second line are disposed between the
third line and the fourth line.

The chip according to claim 1, wherein in a perpen-
dicular direction of the installation direction, the sec-
ond group of installation detection contact portions
are located on an outermost side of all the contact
portions, and the first group of installation detection
contact portions are located on a second outermost
side of all the contact portions.

The chip according to claim 1, wherein the first con-
tact portions are located closer to a front end of the
installation direction than the second contact por-
tions, and the front end is a downstream side of the
installation direction.

The chip according to claim 1, wherein a distance
between each two first contact portions, a distance
between each two second contact portions, and a
distance between each first contact portion and each
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second contact portion are greater than or equal to
a preset distance threshold.

23. An ink cartridge, comprising the chip according to

any of claims 1 to 22.
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