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PRINTING MATERIAL CONTAINER, AND
BOARD MOUNTED ON PRINTING
MATERIAL CONTAINER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of application Ser. No.
13/608,658, filed on Sep. 10, 2012, which is a continuation of
application Ser. No. 12/257,914, filed Oct. 24, 2008, now
U.S. Pat. No. 8,366,233, which is a continuation of applica-
tion Ser. No. 12/040,308, filed on Feb. 29, 2008, now U.S. Pat.
No. 7,484,825, which is a continuation of application Ser. No.
11/611,641, filed on Dec. 15, 2006, now U.S. Pat. No. 7,562,
958.

This application relates to and claims priority from Japa-
nese Patent Applications No. 2005-372028, filed on Dec. 26,
2005 and No. 2006-220751, filed on Aug. 11, 2006, the entire
disclosures of which are incorporated by reference herein.

BACKGROUND

1. Technical Field

The present invention relates in general to a printing mate-
rial container containing a printing material and a board
mounted on the printing material container, and relates in
particular to an arrangement for a plurality of terminals dis-
posed on these components.

2. Description of the Related Art

In recent years, it has become common practice to equip
ink cartridges used in ink jet printers or other printing appa-
ratus, with a device, for example, a memory for storing infor-
mation relating to the ink. Also disposed on such ink car-
tridges is another device, for example, a high voltage circuit
(e.g. a remaining ink level sensor using a piezoelectric ele-
ment) applied to higher voltage than the driving voltage of the
memory. In such cases, there are instances in which the ink
cartridge and the printing apparatus are electrically connected
through terminals. There is proposed a structure for prevent-
ing the information storage medium from shorting and
becoming damaged due to a drop of liquid being deposited on
the terminals connecting the printing apparatus with the stor-
age medium furnished to the ink cartridge.

However, the technologies mentioned above do not con-
template an ink cartridge having equipped with a plurality of
devices, for example, a memory and a high voltage circuit,
with terminals for one device and the terminals for another
device. With this kind of cartridge, there was a risk that
shorting could occur between a terminal for the one device
and the terminal for the another device. Such shorting caused
the problem of possible damage to the ink cartridge or to the
printing apparatus in which the ink cartridge is attached. This
problem is not limited to ink cartridges, but is a problem
common to receptacles containing other printing materials,
for example, toner.

SUMMARY

An advantage of some aspects of the present invention is to
provide a printing material container having a plurality of
devices, wherein damage to the printing material container
and the printing apparatus caused by shorting between termi-
nals can be prevented or reduced.

A first aspect of the invention provides a printing material
container detachably attachable to a printing apparatus hav-
ing a plurality of apparatus-side terminals. The printing mate-
rial container pertaining to the first aspect of the invention
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comprises a first device, a second device and a terminal group
that includes a plurality of first terminals, at least one second
terminal and at least one third terminal. The plurality of first
terminals are connected to the first device and respectively
include a first contact portion for contacting a corresponding
terminal among the plurality of apparatus-side terminals. The
at least one second terminal is connected to the second device
and includes a second contact portion for contacting a corre-
sponding terminal among the plurality of apparatus-side ter-
minals. The at least one third terminal is for the detection of
shorting between the at least one second terminal and the at
least one third terminal and includes a third contact portion
for contacting a corresponding terminal among the plurality
of apparatus-side terminals. The at least one second contact
portion, the plurality of the first contact portions, and the at
least one third contact portion are arranged so as to form one
or multiple rows. The at least one second contact portion is
arranged at an end of one row among the one or multiple rows.

According to the printing material container pertaining to
the first aspect of the invention, the second contact portions of
the second terminals connected to the second device are
arranged at the ends, whereby other contact portions adjacent
to the second contact portions are fewer in number, and con-
sequently the second terminals have less likelihood of short-
ing to terminals include other contact portions. Accordingly,
damage to the printing material container or printing appara-
tus caused by such shorting can be prevented or reduced.

A second aspect of the invention provides printing material
container detachably mountable to a printing apparatus hav-
ing a plurality of apparatus-side terminals. The printing mate-
rial container pertaining to the second aspect of the invention
comprises a first device, a second device, a group of terminals
for connection to the apparatus-side terminals and compris-
ing a plurality of first terminals, at least one second terminal,
and at least one third terminal. The plurality of first terminals
are connected to the first device. The at least one second
terminal is connected to the second device. At least a portion
of'the at least one third terminal is arranged relative to at least
a portion of the at least one second terminal, without a said
first terminal therebetween in at least one direction, for the
detection of shorting between the at least one second terminal
and the at least one third terminal.

According to the printing material container pertaining to
the second aspect of the invention, at least a portion of the at
least one third terminal is arranged relative to at least a portion
of the at least one second terminal, without a said first termi-
nal therebetween in at least one direction. As a result, shorting
between the portion of the at least one third terminal and the
potion of the at least one second terminal have a greater
tendency to occur than shorting between the first terminal and
the second terminal. Accordingly, in the event that the short-
ing between the first terminal and the second terminal occurs
by a drop of ink or foreign matter, it is highly likely that the
shorting between the portion of the at least one third terminal
and the potion of the at least one second terminal also occurs,
and is detected as anomaly. As a result, damage to the printing
material container or printing apparatus caused by a shorting
between the first terminal and the second terminal can be
prevented or reduced.

A third aspect of the invention provides a printing material
container detachably mountable to a printing apparatus hav-
ing a plurality of apparatus-side terminals. The printing mate-
rial container pertaining to the third aspect of the invention
comprises a first device, a second device, a group of terminals
for connection to the apparatus-side terminals and compris-
ing a plurality of first terminals, at least one second terminal,
and at least one third terminal. The plurality of first terminals
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are connected to the first device. The at least one second
terminal is connected to the second device. The at least one
third terminal is for the detection of shorting between the at
least one second terminal and the at least one third terminal.
At least a portion of the at least one third terminal is located
adjacently to at least a portion of the at least one second
terminal in at least one direction.

According to the printing material container pertaining to
the third aspect of the invention, at least a portion of the at
least one third terminal is located adjacently to at least a
portion of the at least one second terminal. As a result, short-
ing between the portion of the at least one third terminal and
the potion of the at least one second terminal have a greater
tendency to occur than shorting between the first terminal and
the second terminal. Accordingly, in the event that the short-
ing between the first terminal and the second terminal occurs
by a drop of ink or foreign matter, it is highly likely that the
shorting between the portion of the at least one third terminal
and the potion of the at least one second terminal also occurs,
and is detected as anomaly. As a result, damage to the printing
material container or printing apparatus caused by a shorting
between the first terminal and the second terminal can be
prevented or reduced.

A fourth aspect of the invention provides printing material
container detachably mountable to a printing apparatus hav-
ing a apparatus-side terminal group. The apparatus-side ter-
minal group includes a plurality of first apparatus-side termi-
nals, a plurality of second apparatus-side terminals, and a
plurality of third apparatus-side terminals. Terminals within
the apparatus-side terminal group are arranged so as to form
a first row and second row. The plurality of second apparatus-
side terminals are respectively arranged at each end of the first
row and the third apparatus-side terminals are respectively
arranged at each end of the second row. Each of the second
apparatus-side terminals is adjacent to any of the third appa-
ratus-side terminals. The printing material container pertain-
ing to the fourth aspect of the invention comprises a first
device, a second device, a group of terminals comprising a
plurality of first terminals, at least one second terminal, and at
least one third terminal. The plurality of first terminals are
connected to the first device and are respectively contactable
to a corresponding terminal among the first apparatus-side
terminals. The at least one second terminal is connected to the
second device and is respectively contactable to a corre-
sponding terminal among the second apparatus-side termi-
nals. The at least one third terminal is for the detection of
shorting between the at least one second terminal and the at
least one third terminal and is respectively contactable to a
corresponding terminal among the third apparatus-side ter-
minals.

The printing material container pertaining to the fourth
aspect of the invention can afford working effects analogous
to those of the printing material container pertaining to the
first aspect. The printing material container pertaining to the
fourth aspect of the invention may be reduced to practice in
various forms, in the same manner as the printing material
container which pertaining to the first aspect.

A fifth aspect of the invention provides a printing material
container detachably attachable to a printing apparatus hav-
ing a plurality of apparatus-side terminals. The printing mate-
rial container pertaining to the fifth aspect of the invention
comprises a first device, a second device, and a terminal group
that includes a plurality of first terminals, at least one second
terminal and at least one third terminal. The plurality of first
terminals are connected to the first device. The at least one
second terminal is connected to the second device. The at
least one third terminal is for the detection of shorting
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between the at least one second terminal and the at least one
third terminal. Each of the terminals has an circumferential
edge, a portion of the circumferential edge of the third termi-
nal facing a portion of the circumferential edge of the second
terminal and a portion of the circumferential edge of the one
first terminal facing another portion of the circumferential
edge of the second terminal. The length of the portion of
circumferential edge of the third terminal is longer than that
of the portion of the circumferential edge of the one first
terminal.

According to the printing material container pertaining to
the fifth aspect of the invention, the length of the portion of
circumferential edge of the third terminal is longer than that
of the portion of the circumferential edge of the one first
terminal. As a result, shorting between the third terminal and
the second terminal have a greater tendency to occur than
shorting between the first terminal and the second terminal.
Accordingly, in the event that the shorting between the first
terminal and the second terminal occurs by a drop of ink or
foreign matter, it is highly likely that the shorting between the
portion of the at least one third terminal and the potion of the
at least one second terminal also occurs, and is detected as
anomaly. As a result, damage to the printing material con-
tainer or printing apparatus caused by a shorting between the
first terminal and the second terminal can be prevented or
reduced.

A sixth aspect of the invention provides a board mountable
on a printing material container detachably attachable to a
printing apparatus that has a plurality of apparatus-side ter-
minals. The printing material container has second device.
The board pertaining to the sixth aspect of the invention
comprises a first device and a terminal group that includes a
plurality of first terminals, at least one second terminal and at
least one third terminal. The plurality of first terminals are
connected to the first device and respectively include a first
contact portion for contacting a corresponding terminal
among the plurality of apparatus-side terminals. The at least
one second terminal is connectable to the second device and
includes a second contact portion for contacting a corre-
sponding terminal among the plurality of apparatus-side ter-
minals. The at least one third terminal is for the detection of
shorting between the at least one second terminal and the at
least one third terminal and includes a third contact portion
for contacting a corresponding terminal among the plurality
of apparatus-side terminals. The at least one second contact
portion, the plurality of the first contact portions, and the at
least one third contact portion are arranged so as to form one
or multiple rows. The at least one second contact portion is
arranged at an end of one row among the one or multiple rows.

A seventh aspect of the invention provides a board mount-
able on a printing material container detachably attachable to
a printing apparatus that has a plurality of apparatus-side
terminals. The printing material container has second device.
The board pertaining to the seventh aspect of the invention
comprises a first device and a group of terminals for connec-
tion to the apparatus-side terminals and comprising a plural-
ity of first terminals, at least one second terminal, and at least
one third terminal. The plurality of first terminals are con-
nected to the first device. The at least one second terminal is
connected to the second device. At least a portion of the at
least one third terminal is arranged relative to at least a portion
of the at least one second terminal, without a said first termi-
nal therebetween in at least one direction, for the detection of
shorting between the at least one second terminal and the at
least one third terminal.

A eighth aspect of the invention provides a board mount-
able on a printing material container detachably attachable to
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a printing apparatus that has a plurality of apparatus-side
terminals. The printing material container has second device.
The board pertaining to the eighth aspect of the invention
comprises a first device and a group of terminals for connec-
tion to the apparatus-side terminals and comprising a plural-
ity of first terminals, at least one second terminal, and at least
one third terminal. The plurality of first terminals are con-
nected to the first device. The at least one second terminal is
connected to the second device. The at least one third terminal
is for the detection of shorting between the at least one second
terminal and the at least one third terminal. At least a portion
of the at least one third terminal is located adjacently to at
least a portion of the at least one second terminal in at least
one direction.

A ninth aspect of the invention provides a board mountable
on a printing material container detachably attachable to a
printing apparatus having a apparatus-side terminal group
that includes a plurality of first apparatus-side terminals, a
plurality of second apparatus-side terminals, and a plurality
of third apparatus-side terminals. Terminals within the appa-
ratus-side terminal group are arranged so as to form a first row
and second row. The plurality of second apparatus-side ter-
minals are respectively arranged at each end of the first row
and the third apparatus-side terminals are respectively
arranged at each end of the second row. Each of the second
apparatus-side terminals is adjacent to any of the third appa-
ratus-side terminals. The printing material container has sec-
ond device. The board pertaining to the ninth aspect of the
invention comprises a first device and a group of terminals
comprising a plurality of first terminals, at least one second
terminal, and at least one third terminal. The plurality of first
terminals are connected to the first device and are respectively
contactable to a corresponding terminal among the first appa-
ratus-side terminals. The at least one second terminal is con-
nected to the second device and is respectively contactable to
a corresponding terminal among the second apparatus-side
terminals. The at least one third terminal is for the detection of
shorting between the at least one second terminal and the at
least one third terminal and is respectively contactable to a
corresponding terminal among the third apparatus-side ter-
minals.

A tenth aspect of the invention provides a board mountable
on a printing material container detachably attachable to a
printing apparatus that has a plurality of apparatus-side ter-
minals. The printing material container has second device.
The board pertaining to the tenth aspect of the invention
comprises a first device and a terminal group that includes a
plurality of first terminals, at least one second terminal and at
least one third terminal. The plurality of first terminals are
connected to the first device. The at least one second terminal
is connected to the second device. The at least one third
terminal is for the detection of shorting between the at least
one second terminal and the at least one third terminal. Each
of the terminals has an circumferential edge, a portion of the
circumferential edge of the third terminal facing a portion of
the circumferential edge of the second terminal and a portion
of the circumferential edge of the one first terminal facing
another portion of the circumferential edge of the second
terminal. The length of the portion of circumferential edge of
the third terminal is longer than that of the portion of the
circumferential edge of the one first terminal.

An eleventh aspect of the invention provides a board
mountable on a printing material container detachably attach-
able to a printing apparatus that has a plurality of apparatus-
side terminals. The printing material container has a second
device. The board pertaining to the eleventh aspect of the
invention comprises a first device and a terminal group that
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includes at least a plurality of first terminals, at least one
cut-out portions into which a respective second terminal
mounted on the printing material container can be inserted
and at least one third terminal. The plurality of first terminals
are connectable to the first device and respectively include a
first contact portion for contacting a corresponding terminal
among the plurality of apparatus-side terminals. The at least
one second terminal is connectable to the second device and
includes a second contact portion for contacting a corre-
sponding terminal among the plurality of apparatus-side-ter-
minals. The at least one third terminal is for the detection of
shorting between the at least one second terminal and the at
least one third terminal and includes a third contact portion
for contacting a corresponding terminal among the plurality
of apparatus-side terminals. When mounted on the printing
material container, the at least one third contact portion is
located adjacently to the at least one second contact portion.
‘When mounted on the printing material container, the at least
one second contact portion, the plurality of the first contact
portions, and the at least one third contact portion are
arranged so as to form one or multiple rows. When mounted
on the printing material container, the at least one second
contact portion is arranged at an end of one row among the
one or multiple rows.

A twelfth aspect of the invention provides a board connect-
able to a printing apparatus that has a plurality of apparatus-
side terminals. The board pertaining to the twelfth aspect of
the invention comprises a terminal group that includes a plu-
rality of first terminals, at least one second terminal and at
least one third terminal. The plurality of first terminals are
connected to a first device and respectively include a first
contact portion for contacting a corresponding terminal
among the plurality of apparatus-side terminals. The at least
one second terminal is connectable to a second device and
includes a second contact portion for contacting a corre-
sponding terminal among the plurality of apparatus-side ter-
minals. The at least one third terminal is for the detection of
shorting between the at least one second terminal and the at
least one third terminal and includes a third contact portion
for contacting a corresponding terminal among the plurality
of apparatus-side terminals. The at least one second contact
portion, the plurality of the first contact portions, and the at
least one third contact portion are arranged so as to form one
or multiple rows. The at least one second contact portion is
arranged at an end of one row among the one or multiple rows.

The boards pertaining to the sixth to the twelfth aspects of
the invention can afford working effects analogous to those of
the printing material container pertaining to the first to the
fifth aspects respectively. The boards pertaining to the sixth to
eleventh aspects may be reduced to practice in various forms,
in the same manner as the printing material container pertain-
ing to the first to the fifth aspects respectively.

The above and other objects, characterizing features,
aspects and advantages of the present invention will be clear
from the description of preferred embodiments presented
below along with the attached figures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of the construction of the
printing apparatus pertaining to an embodiment of the inven-
tion;

FIG. 2 shows a perspective view of the construction of the
ink cartridge pertaining to the embodiment;

FIGS. 3A-B show diagrams of the construction of the
board pertaining to the embodiment;






