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Description

BACKGROUND OF THE INVENTION

Field of the Iinvention

[0001] The presentinvention relates to a circuit board
for a marking material receptacle according to the pre-
amble of independent claims 1 and 2.

[0002] Such circuit board is known from US 6 000 773
A.

Related Art

[0003] EP 0 571 093 A describes a flex tab circuit on
a printhead of an ink jet printer, wherein ground pads
are arranged on said flex tab circuit at the edges thereof.
[0004] In recent years, there has been developed ink
cartridges of a type equipped with a circuit board that
has a storage device for storing data relating to the ink
contained in the ink cartridge. Such circuit boards are
equipped with terminals for receiving power, data for
storage, etc. from a printer, or for sending stored data
to a printer.

[0005] The following description of a conventional ter-
‘minal arrangement makes reference to Fig. 12. Circuit
board 500 has a first terminal row with a ground terminal
510 in its center, a data O terminal 520 to a first side
thereof, and a read/write signal terminal 530 to a second
side thereof; and a second terminal row, located above
the first terminal row, with a power terminal 540 in its
center, a clock signal terminal 550 to a first side thereof,
and a chip select signal terminal 560 to a second side
thereof.

[0006] Printer 580 is provided with contact pins 570
corresponding to each of these terminals 510 -560;
when the ink cartridge is installed in the mounting por-
tion of the printer, terminals 510 -560 come into contact
with the corresponding contact pins 570 to enable pow-
er, data, etc. to be exchanged between the circuit board
500 andthe printer 580. The ground terminal 510 is used
to allow the printer to determine if the ink cartridge is
correctly installed; ink cartridge installation is detected
by sensing contact (electrical continuity) between the
ground terminal pin of the printer 580 and the ground
terminal 510.

[0007] However, in the past there has been the prob-
lem that in some instances electrical continuity is
sensed, and ink cartridge consequently determined to
be installed, even where terminals 510 -560 and contact
pins 570 are not in contact due to misalignment of the
circuit board 500, etc. A resulting problem in such in-
stances is that despite the determination that the ink car-
tridge is installed, the data stored in the storage device
cannot be read.
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[0008] In view of this problem, it is the object of the
present invention to provide a terminal arrangement for
a circuit board which permits accurate detection of con-
tact with the terminals of the circuit board and to prevent
short-circuiting between a power supply terminal and a
ground terminal arranged on the circuit board. This ob-
ject is achieved by the circuit board according to inde-
pendent claims 1 and 2. Advantageous embodiments
are described in the dependent claims.
[0009] According to an example a circuit board com-
prises a storage device for storing data relating to a
marking material for print. The circuit board according
to this example comprises: at least two ground terminals
arranged on said circuit board at two edges thereof that
are located on one axis thereof; and a plurality of termi-
nals arranged on said circuit board, for read/write oper-
ations on said data relating to a marking material.
[0010] According to this example, there are provided
at least two ground terminals arranged on said circuit
board at two edges thereof that are located on one axis
thereof, thereby affording accurate detection of contact
with the terminals on the circuit board.
[0011] In the circuit board of this example, said plu-
rality of terminals and said ground terminals may be ar-
ranged in a single row, with two of said at least two
ground terminals being located at the outermost ends
of said row. With this arrangement, contact with the ter-
minals on the circuit board can be detected accurately.
[0012] In the circuit board of this example, said plu-
rality of terminals may be arranged to form a plurality of
rows, with two of said at least two ground terminals be-
ing located at the outermost ends of one of said plurality
of rows. Said plurality of terminals may include a clock
signal terminal, with said clock signal terminal being lo-
cated between two of said at least two ground terminals.
With this arrangement, the clock signal can be stabi-
lized. Further, said plurality of terminals may include a
power supply terminal, with two of said at least two
ground terminals being located at the outermost ends
of a row different than the row that contains said power
supply terminal. This arrangement prevents short-
circuiting between the power supply terminal and the
ground terminals.
[0013] In the circuit board of this example, said plu-
rality of terminals may include a power supply terminal
and a control signal terminal, and said at least two
ground terminals are not the terminals in closest prox-
imity to said power supply terminal. This arrangement
prevents short-circuiting between the power supply ter-
minal and the ground terminals.
[0014] In the circuit board of this example, said plu-
rality of terminals may include a data /O terminal, a pow-
er supply terminal, a select signal terminal, a read/write
control signal terminal, and a clock signal terminal, and
said plurality of rows may have

a first row wherein said data /O terminal and said
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select signal terminal are located to either side of
said power supply terminal, and

a second row wherein said read/write control sig-
nal terminal and said clock signal terminal are located
between said two ground terminals,

said first row being located closer to the center of
said circuit board than is said second row, and with said
terminals in said first row and said terminals in said sec-
ond row arranged in atternating fashion. This arrange-
ment prevents short-circuiting between terminals, and
also prevents unwanted contact of terminals.
[0015] In the circuit board of this example, said plu-
rality of terminals may be arranged at intervals of ap-
proximately 1 mm in the direction of formation of said
rows.
[0016] According to a second example, a circuitboard
comprises a storage device for storing data relating to
a marking material, and provided to a marking material
cartridge having a substantially rectangular shape. The
circuit board according to this second example compris-
es: two ground terminals arranged on said circuit board
at two edges thereof along one side thereof; and a plu-
rality of terminals arranged parallel to one side of said
circuit board, and used for storing said data.
[0017] According to the circuit board of the second ex-
ample, two ground terminals are arranged on the circuit
board at two edges thereof, thereby affording accurate
detection of contact with the terminals on the circuit
board.
[0018] Inthe circuit board of the second example, said
plurality of terminais may form a plurality or rows parallel
to one side of said circuit board, and said two ground
terminals may be arranged at the outermost ends of one
of said plurality of rows. Said plurality of terminals in-
clude a clock signal terminal, a control signal terminal,
and a power supply terminal, with said two terminals be-
ing located at the outermost ends of a row that is differ-
ent from the row that includes said power supply termi-
nal, and that includes said clock signal terminal. This
arrangement affords working effects similar to the circuit
board pertaining to the first example.
[0019] According to a third example, a marking mate-
rial receptacle is configured to be used with a printing
device. The marking material receptacle pertaining to
this third example comprises: a receptacle chamber for
housing said marking material; and a circuit board hav-
ing a storage device for storing data relating to the mark-
ing material housed in said receptacle chamber, said cir-
cuit board having a plurality of terminals arranged ther-
eon along one axis thereof, and at least two ground ter-
minals arranged on said circuit board at two edges
thereof that are located on one axis thereof.
[0020] In the marking material receptacle pertaining
to the third example, there is provided a circuit board
having arranged thereon at least two ground terminals,
jocated attwo edges thereof that are located on one axis
thereof, thereby affording accurate detection of whether
the marking material receptacle has been installed. The
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marking material is used for printing texts and/or imag-
es.

[0021] In the marking material receptacle pertaining
to the third example, said plurality of terminals and said
terminals may be arranged in a single row, with two of
said at least two ground terminals being located at the
outermost ends of said row. Said plurality of terminals
may be arranged to form a plurality of rows, with two of
said at least two ground terminals being located at the
outermost ends of one of said plurality of rows. These
arrangements as well afford accurate detection of
whether the marking material receptacle has been in-
stalled.

[0022] In the marking material receptacle pertaining
to the third example, said plurality of terminals may in-
clude a power supply terminal, control signal terminal,
and clock signal terminal, with two of said at least two
ground terminals being located at the outermost ends
of a row that is different from the row that includes said
power supply terminal, and in the same row as said
clock signal terminal. This arrangement stabilizes the
clock signal, and prevents short circuiting between the
ground terminal and power supply terminal.

[0023] In the marking material receptacle pertaining
to the third example, said plurality of terminals may in-
clude a data /O terminal, a power supply terminal, a se-
lect signal terminal, a read/write control signal terminal,
and a clock signal terminal; and said plurality of rows
may have a first row wherein said data I/O terminal and
said select signal terminal are located to either side of
said power supply terminal, and a second row wherein
said read/write control signal terminal and said clock sig-
nal terminal are located between said two ground termi-
nals, with said first row being located closer to the center
of said circuit board than is said second row, and with
said terminals in said first row and said terminals in said
second row arranged in alternating fashion. This ar-
rangement prevents short-circuiting between terminals,
and also prevents unwanted contact of terminals.
[0024] In the marking material receptacle pertaining
to the third example, said plurality of terminals may be
arranged at intervals of approximately 1 mm in the di-
rection of formation of said rows. While incorrect instal-
lation of the marking material receptacle may result in
faulty contact of terminals on the circuit board, with this
arrangement, any faulty contact of terminals on the cir-
cuit board can be detected appropriately by means of
situating the ground terminals at both edges or the out-
ermost edge of the circuit board.

[0025] In the marking material receptacle pertaining
to the third example, said marking material receptacle
may be an ink cartridge, or a toner cartridge. In either
case, accurate detection of cartridge installation will be
required.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

Figure 1 is an illustrative diagram of an exemplary
circuit board terminal arrangement pertaining to a
first embodiment.

Figure 2 is a side view of the circuit board shown in
Fig. 1.

Figure 3 is an illustrative diagram depicting contact
of the terminals on a circuit board pertaining to a
first embodiment with the contact pins of a printer.

Figure 4 is a block diagram depicting schematically
the circuit arrangement of the circuit board pertain-
ing to the first embodiment.

Figure 5 is a perspective view of the general
scheme of an ink cartridge comprising the circuit
board of the first embodiment.

Figure 6 is an enlarged view of the circuit board
mounting portion in Fig. 4.

Figure 7 is an illustrative diagram depicting the ink
cartridge installed in the printer.

Figure 8 is an illustrative diagram of an exemplary

circuit board terminal arrangement pertaining to a |

second embodiment.

Figure 9 is an illustrative diagram of an exemplary
circuit board terminal arrangement pertaining to an
example.

Figure 10 is an illustrative diagram of an exemplary
circuit board terminal arrangement pertaining to a
third embodiment.

Figure 11 is a perspective view of the general
scheme of an on carriage type ink cartridge com-
prising the circuit board of the first embodiment.

Figure 12is anillustrative diagram of a conventional
board terminal arrangement.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0027] A more complete understanding of the present
invention will be gained through the following descrip-
tion of the embodiments in the order indicated below,
making reference to the accompanying drawings. The
description that follows is arranged in the following 6
sections, A-D
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A. Exemplary circuit board terminal arrangement
pertaining to a first embodiment

B. Exemplary circuit board circuit arrangement per-
taining to a first embodiment

C. Exemplary ink cartridge arrangement comprising
circuit board pertaining to a first embodiment

D. Other embodiments

A. Exemplary circuit board terminal arrangement
pertaining to a first embodiment

[0028] The following description of a circuit board ter-
minal arrangement pertaining to a first embodiment
makes reference to Figs. 1 -3. Fig. 1 is an illustrative
diagram of an exemplary circuit board terminal arrange-
ment pertaining to a first embodiment. Fig. 2 is a side
view of the circuit board shown in Fig. 1. Fig. 3 is an
illustrative diagram depicting contact of the terminals on
a circuit board pertaining to a first embodiment with the
contact pins of a printer.

[0029] Circuit board 10 is of substantially rectangular
shape, and comprises a through-hole 11 for positioning
itduring ink cartridge installation, and a notch 12, formed
on the peripheral edge, for positioning it during ink car-
tridge installation. Circuit board 10 is provided, on the
face 13 thereof juxtaposed to the printer, with a plurality
of terminals 20 -27 located, and on the face 14 thereof
joined to the ink cartridge, with a storage device 30 con-
nected to terminals 20 -27 (see Fig. 2).

[0030] In the upper half of the printer-juxtaposed face
13 of circuit board 10 is provided a substantially circular
test terminal 20 used to test the storage device 30 when
shipped from the factory. In the lower half are provided
a plurality of substantially rectangular terminals 21 -27,
arrayed in two rows, i.e., an upper and lower row. The
terminals in the upper row are, proceeding from the left
in Fig. 1, an I/O terminal 21 for data input/output, a pow-
er supply terminal 22 for supplying power, and a chip
select terminal 23 for input of a chip select signal (select
signal) CS for selectively activating storage device 30.
The terminals in the lower row are, proceeding from the
left in Fig. 1, a ground terminal 24, a read/write terminal
25 for inputting read/write control signals W/R for stor-
age device 30, a dock terminal 26 for inputting a clock
signal CLK (sync signal) for storage device 30, and a
ground terminal 27.

[0031] As will be apparent from Fig. 1, in the circuit
board 10 pertaining to the present embodiment, the
ground terminals 24, 27 are located at the two ends of
the lowermost of the two rows of terminals, with the other
terminals 21 -23, 25, 26 being located further inward
from the ground terminals 24, 27. The clock terminal 26
is located between the ground terminals 24, 27. The
ground terminals 24, 27 are placed in a different row
from the power supply terminal 22, in a spatial relation-
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ship such that the gaps between the vicinities of these
terminals and the vicinity of the power supply terminal
22 are not the shortest distance. That is, the ground ter-
minals 24, 27 are not the terminals in closest proximity
to the power supply terminal 22. In the present embod-
iment, "ground” refers to a signal reference voltage, and
may be either positive or negative voltage.

[0032] In the present embodiment, circuit board 10
has dimensions of 11.9 mm height, 7.5 mm width, and
0.71 mm thickness. Terminal 21 -27 dimensions are 1.8
mm height and 1.0 mm width. However, these dimen-
sions are merely exemplary, and may differ by as much
as about+0.5 mm, for example. Gaps between adjacent
terminals, for example, the distance between /O termi-
nal 21 and power supply terminal 22, is about 1 mm, for
example. Gaps between terminals may also differ by as
much as about +£0.5 mm, for example.

[0033] The following description of contact of the ter-
minals on circuit board 10 herein with the contact pins
of a printer makes reference to Fig. 3. The printer com-
prises contact pins P1 -P7 corresponding to terminals
21 -27; whenthe ink cartridge is installed in the mounting
portion of the printer, the terminals come into contact
with contact pins P1 -P7, thus supplying power from the
printer to storage device 30 of circuit board 10, and en-
abling data exchange between the printer and circuit
board 30.

[0034] Ground terminals 24, 27 are used to allow the
printer to determine if the ink cartridge has been in-
stalled correctly. When two ground terminal contact pins
P4, P7 located on the printer contact the ground termi-
nals 24, 27, the printer senses electrical continuity to
detect installation of the ink cartridge.

[0035] The circuit board 10 in the present embodi-
ment is provided with ground terminals 24, 27 located
at two edges thereof, the areas that are most suscepti-
ble to the effects of vertical or horizontal tilt or misalign-
ment with respect to the direction of the terminal arrays,
and to faulty terminal-pin contact. Accordingly, if the
printer detects contact between the ground terminals
24, 27 and the ground terminal contact pins P4, P7, it is
extremely unlikely that the other terminals 21 - 23, 25,
26 are not in respective contact with contact pins P1 -P3,
PS5, P6, thus avoiding the problem of an inability to ac-
cess the storage device 30 despite detecting installation
of the ink cartridge.

[0036] Further, since the ground terminals 24, 27 are
not the terminals in closest proximity to the power supply
terminal 22, short-circuiting between the power supply
terminal 22 and the ground terminals 24, 27 may be pre-
vented.

B. Exemplary circuit board circuit arrangement
pertaining to a first embodiment

[0037] The following description of an exemplary cir-
cuit board circuit arrangement pertaining to a first em-
‘bodiment makes reference to Fig. 4. Fig. 4 is a block
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diagram depicting schematically the circuit arrangement
of the circuit board pertaining to the first embodiment.
[0038] As noted, circuit board 10 comprises a storage
device 30 located on the face 13 thereof joined to the
ink cartridge. The storage device 30 in the present em-
bodiment is an EEPROM comprising a serially ac-
cessed memory cell 31, a read/write controller 32 for
controlling data read/write operations to and from mem-
ory cell 31, and an address counter 33 for counting up,
in sync with the clock signal CLK, during data read/write
operations between printer 100 and memory cell 31 via
read/write controller 32.

[0039] Contact pin P1 of printer 100 is used for input/
output of data to and from printer 10; contact pin P2 is
used to supply power supply voltage VDD from printer
100 to the power supply terminal 22 of circuit board 10.
Contact pin P3 is used to send a chip select signal CS;
contact pins P4 and P7 are used to supply pullup voltage
VCC; contact pin P5 is used to send read/;write control
signals; and contact pin P6 is used to send the clock
signal CLK.

[0040] Contact pin P4 is coupled with a cartridge out
sensing terminal of the central processing unit (CPU) 60
in printer 100, and is also coupled, via pullup resistance,
to the cartridge out sensing power supply VCC, so as to
have potential equal to the cartridge out voltage VCC.
Contact pin P7 is grounded in printer 100 and has po-
tential equal to ground voltage VSS.

C. Exemplary ink cartridge arrangement comprising
circuit board pertaining to a first embodiment

[0041] The following description of an exemplary ink
cartridge arrangement having installed thereon the cir-
cuit board 10 herein makes reference to Figs. 5 -7. Fig.
5 is a perspective view of the general scheme of an ink
cartridge comprising the circuit board 10 of the first em-
bodiment. Fig. 6 is an enlarged view of the circuit board
10 mounting portion in Fig. 4. Fig. 7 is an illustrative di-
agram depicting the ink cartridge installed in the printer.
[0042] Ink cartridge 40 is configured for installation in
an "off carriage” type printer, i.e., one in which the ink
cartridge is not installed on a carriage. Off carriage type
printers are typically large-scale printers; the ink car-
tridges employed in such large-scale printers are typi-
cally larger in size than the ink cartridges employed in
on-carriage type printers.

[0043] Ink cartridge 40 comprises a circuit board
mounting portion 41 for mounting circuit board 10; an
ink feed orifice 42 for supplying ink from ink cartridge 40
to the printer; an air feed orifice 43 allowing intake of air
into ink cartridge 40 to allow smooth flow of ink; and
guide portions 44 for installation in the printer. The ex-
terior dimensions of ink cartridge 40 are such that the
side thereof (i.e. the depth direction) extending perpen-
dicular to the side on which the guide portions 44, etc.
are formed (i.e. the width direction) is longer than the
width direction. The relationship of the depthwise di-
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mension to the widthwise direction of circuit board 10,
expressed as a ratio of the two, is 15 : 1 or greater, for
example.

[0044] As shown in Fig. 5, circuit board 10 is posi-
tioned by means of through-hole 11 and notch 12, and
secured on the circuit board mounting portion 41 of ink
cartridge 40.

[0045] When installing the ink cartridge 40 in the print-
er, the guide portions of ink cartridge 40 guide the guide
pins 101 on the printer so that the circuit board mounting
portion 41, ink feed orifice 42, and air feed orifice 43 are
appropriately contacted/coupled with a contact pin 102,
ink feed orifice 103, and air feed orifice 104 on the print-
er.

[0046] The following description of the process exe-
cuted by printer 100 on circuit board 10 when the ink
cartridge 40 is installed in printer 100 makes reference
to Fig. 4.

[0047] Contact pin P7 of the printer 100 is grounded
within the printer, and contact pin P4 is coupled to the
cartridge out sensing terminal of CPU 60. When ink car-
tridge 40 is inserted into printer 100, the contact pins P1
-P7 of the printer 100 come into contact with the termi-
nals 21 -27 of circuit board 10. At this point, if contact
pins P4, P7 of the printer 100 are both in contact with
the respective ground terminals 24, 27 of circuit board
10, CPU 60 detects ground voltage VSS. That is, when
ink cartridge 40 is installed, printer 100 (CPU 60) detects
electrical continuity of contact pins P4, P7 and circuit
board 10 ground terminals 24, 27, and determines that
the ink cartridge 40 is installed correctly.

[0048] If, on other hand, either of the contact pins P4,
P7 is not in contact with the corresponding circuit board
10 ground terminal 24, 27, CPU 60 detects the cartridge
out voltage VCC. That is, printer 100 cannot detect elec-
trical continuity of contact pins P4, P7 and circuit board
10 ground terminals 24, 27, and determines that the ink
cartridge 40 is not installed correctly.

[0049] If printer 100 detects electrical continuity of
contact pins P4, P7 and circuit board 10 ground termi-
nals 24, 27, and determines that the ink cartridge 40 is
installed correctly, power VDD is supplied to power sup-
ply terminal 22, and a chip select signal CS is sent to
the storage device 30 to be accessed.

[0050] Upon receiving chip select signal CS, storage
device 30 becomes active and awaits a control signal
from the printer 100. Where, for example, the printer 100
is to read data stored in storage device 30, a clock signal
CLK corresponding to the desired address in memory
cell 31 is inputto clock terminal 26, and a read/write con-
trol signal W/R instructing a read operation is input to
read/write terminal 25.

[0051) The clock signal CLK input to clock terminal 26
is input to address counter 33, whereupon the address
counter 33 counts up the address, in sync with the input
clock signal CLK, to indicate an address in memory cell
31. The read/write control signal W/R input via read/
write terminal 25 is input and analyzed by the read/write
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controller 32. In response to the analyzed read com-
mand, the read/Mwrite controller 32 reads data from the
address in memory cell 31 indicated by the address
counter 33, and outputs the data to the printer 100 via
/O terminal 21.

[0052] As noted, the circuit board 10 of the first em-
bodiment 10 is provided with ground terminals 24, 27
located at two sides that are susceptible to faulty termi-
nal-contact pin contact, thereby reducing or eliminating
the likelihood that the printer [will detect that?] ground
terminals 24, 27 and the ground terminal contact pins
P4, P7 are in respective contact while the other termi-
nals 21 -23, 25, 26 are not in respective contact with
contact pins P1 -P3, P5, P6. As a result, ink cartridge
installation may be detected accurately. It is additionally
possible to avoid the problem of an inability to access
the storage device 30 despite detecting installation of
the ink cartridge.

[0053] Typically, where the ratio of circuit board 10
widthwise dimension to ink cartridge 40 depthwise di-
mension is large, as in the present embodiment, slight
misalignment of the ink cartridge during installation can
easily result in significant misalignment of circuit board
terminals with the corresponding contact pins, so that
terminals do not contact the corresponding contact pins.
With the circuit board 10 of the present embodiment,
however, installation of the ink cartridge can be detected
accurately despite the large external dimensions of the
circuit board and ink cartridge.

[0054] Further, as the ground terminals 24, 27 are not
the terminals in closest proximity to the power supply
terminal 22, short-circuiting between the power supply
terminal 22 and the ground terminals 24, 27 may be pre-
vented. Since the clock terminal 26 is located between
the ground terminals 24, 27, the clock signal CLK may
be stabilized.

D. Other embodiments

[0055] The following description of other embodi-
ments makes reference to Figs. 8 -10. Fig. 8 is an illus-
trative diagram of an exemplary circuit board terminal
arrangement pertaining to a second embodiment. Fig.
9 is an illustrative diagram of an exemplary circuit board
terminal arrangement pertaining to a third embodiment.
Fig. 10 is an illustrative diagram of an exemplary circuit
board terminal arrangement pertaining to a fourth em-
bodiment. As the circuit boards pertaining to the second
to fourth embodiments have arrangements similar to
those of circuit board 10 pertaining to the first embodi-
ment, elements having the same function are assigned
the same symbols used in the first embodiment and are
not described in unnecessary detail.

[0056] The following description of a second embod-
iment makes reference to Fig. 8. The circuit board 200
pertaining to the second embodiment is provided in the
upper half of its juxtaposed face 13 with a substantially
circular test terminal 20 used to test the storage device

€
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30 when shipped from the factory, and in the lower half
of its juxtaposed face 13 with a plurality of substantially
rectangular terminals 201 -207, arrayed in two rows, i.
e., an upper and lower row. Of the plurality of rectangular
terminals, those in the upper row are, proceeding from
the left in the drawing, an VO terminal 201 for data input/
output, apower supply terminal 202 for supplying power,
and a chip select terminal 203 for input of a chip select
signal for selectively activating storage device 30. The
terminals in the lower row are, proceeding from the left
in the drawing, a ground terminal 204, a read/write ter-
minal 205 for inputting read/write control signals for stor-
age device 30, a clock terminal 206 for inputting a clock
signal (sync signal) for storage device 30, and a ground
terminal 277.

[0057] As will be apparent from Fig. 8, in the circuit
board 200 pertaining to the present embodiment, the
ground terminals 204, 207 are located at two edges
thereof. /O terminal 201 and chip select terminal 203
are wider than the I/O terminal 21 and chip select termi-
nal 23 in the first embodiment, but notwithstanding,
ground terminals 204, 207 are located at two edges of
circuit board 100, with the other terminals 202, 205, 206
being located further inward from the ground terminals
204, 207. The clock terminal 206 is located between the
ground terminals 204, 207. The ground terminals 204,
207 are placed in a different row from the power supply
terminal 222, and are not the terminals in closest prox-
imity to the power supply terminal 202.

[0058] Accordingly, by using the circuit board 200 per-
taining to the second embodiment, it is possible to ac-
curately detect installation of the ink cartridge. It is also
possible to avoid situations of an inability to access the
storage device 30 despite detecting installation of the
ink cartridge. Further, the clock signal CLK can be sta-
bilized, and short-circuiting between the power supply
terminal 202 and the ground terminals 204, 207 may be
prevented.

[0059] The following description of an example makes
reference to Fig. 9. The circuit board 300 pertaining to
this example is provided in the upper half of its juxta-
posed face 13 with a substantially circular test terminal
20 used to test the storage device 30 when shipped from
the factory, and in the lower half of its juxtaposed face
13 with a plurality of circular terminals 301 -306, arrayed
randomly. The circular terminals are, proceeding from
the left in the drawing, a ground terminal 301, a read/
write terminal 302 for inputting read/write control signals
for storage device 30, a clock terminal 303 for inputting
a clock signal (sync signal) for storage device 30, a pow-
er supply terminal 304 for supplying power, an VO ter-
minal 305 for data input/output, and a ground terminal
306.

[0060] As will be apparent from Fig. 9, in the circuit
board 300 pertaining to this example, the ground termi-
nals 301, 306 are located at two edges thereof, with the

other terminals 302 -305 being located further inward -

from the ground terminals 301, 306. The ground termi-
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nals 301, 306 are not the terminals in closest proximity
to the power supply terminal 304.

[0061] Accordingly, by using the circuit board 300 per-
taining to this example, it is possible to accurately detect
installation of the ink cartridge. Itis also possible to avoid
situations of an inability to access the storage device 30
despite detecting installation of the ink cartridge. Fur-
ther, short-circuiting between the power supply terminal
304 and the ground terminals 301, 306 may be prevent-
ed.

[0062] The following description of a third embodi-
ment makes reference to Fig. 10. The circuit board 400
pertaining to the third embodiment is provided in the up-
per half of its juxtaposed face 13 with a substantially cir-
cular test terminal 20 used to test the storage device 30
when shipped from the factory, and in the lower half of
its juxtaposed face 13 with a plurality of substantially
rectangular terminals 401 to 407, arrayed in a single
row. The substantially rectangular terminals are, pro-
ceeding from the left in the drawing, a ground terminal
401, a read/write terminal 402 for inputting read/write
control signals for storage device 30, a clock terminal
403 for inputting a clock signal (sync signal) for storage
device 30, a power supply terminal 404 for supplying
power, an VO terminal 405 for data input/output, a chip
select terminal 406 for inputting a chip select signal, and
a ground terminal 407.

[0063] As will be apparent from Fig. 10, in the circuit
board 400 pertaining to the present embodiment, the
ground terminals 401, 407 are located at two outermost
edges thereof, with the other terminals 402 to 406 being
located further inward from the ground terminals 401,
407. The ground terminals 401, 407 are not the termi-
nals in closest proximity to the power supply terminal
404.

[0064] Accordingly, by using the circuit board 400 per-
taining to the third embodiment, it is possible to accu-
rately detect installation of the ink cartridge. It is also
possible to avoid situations of an inability to access the
storage device 30 despite detecting installation of the
ink cartridge. Further, short-circuiting between the pow-
er supply terminal 404 and the ground terminals 401,
407 may be prevented.

[0065] While the circuit board herein has been de-
scribed hereinabove with reference to certain preferred
embodiments, these merely facilitate understanding of
the invention, and are not limiting thereof. It is of course
to be understood that a variety of modifications and im-
provements are possible within the scope of the inven-
tion as set forth in the claims, and that the invention in-
cludes these equivalents.

[0066] For example, in the first embodiment, circuit
board 10 is described in terms of being mounted on an
ink cartridge 40 for use in an off cartridge type printer,
but it could also be mounted on an ink cartridge 48 for
use in an on cartridge type printer, as shown in Fig. 11.
In this case as well, by using the circuit board 10, 200,
300 or 400 pertaining to the first to third embodiments,
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it is possible to accurately detect installation of the ink
cartridge, and to avoid situations of an inability to access
the storage device 30 despite detecting installation of
the ink cartridge.

[0067] The terminal arrangements described in the
preceding embodiments are merely exemplary; it is suf-
ficient to locate the ground terminals at two edges of the
circuit board. Or, where terminals are arranged in a plu-
rality of rows, they may be located at the outermost ends
of one of the rows. The working effects of the invention
may be achieved with the proviso that such an arrange-
ment is provided.

[0068] Whereas in the first embodiment the circuit
board 10 is mounted on an ink cartridge 40 the circuit
board 10 could be mounted on a toner cartridge. Mount-
ing on a toner cartridge experiences problems similar to
those encountered with mounting on an ink cartridge,
and these problems may be solved through the use of
circuit board 10.

[0068] Whereas in the first embodiment the relation-
ship of the depthwise dimension of ink cartridge 40 to
the widthwise direction of circuit board 10 is 15:1, the
ratio of dimensions of the two is not limited thereto. Ex-
emplary values of 10:1 to 30:1 could be used, for exam-
ple. In any case, the working effects of the invention are
achieved wherever the ratio of depthwise dimension of
ink cartridge 40 to the widthwise direction of circuitboard
10 is sufficiently great that improper installation of ink
cartridge 40 prevents proper contact with circuit board
10.

[0070] Obviously, numerous modifications and varia-
tions of the present invention are possible in light of the
above teachings. For example, features described for
certain embodiments may be combined with other em-
bodiments described herein. It is therefore to be under-
stood that within the scope of the appended claims, the
invention may be practiced otherwise than as specifical-
ly described herein.

Claims

1. A circuit board (400) for a marking material recep-
tacle (40, 48), comprising:

a storage device (30) for storing data relating
to a marking material for print; and

a plurality of terminals (401-407) arranged on
said circuit board (400) and used for read/write
operations on said data relating to said marking
material for print, said plurality of terminals in-
cluding a power supply terminal (404) and a
control signal terminal (402),

characterized by further comprising:

at least two ground terminals (401, 407) ar-
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ranged on said circuit board (400) at two edges
of said circuitboard that are located on one axis
of said circuit board,

wherein said plurality of terminals (401-407) and
said ground terminals (401, 407) are arranged in a
single row, and

wherein said at least two ground terminals (401,
407) are not the terminals in closest proximity to
said power supply terminal (404) and are located at
the outermost ends of said row, and are used for
detecting the contact of terminals (P1-P7) on a
printing device (100) with said terminals (401-407)
on said circuit board (400).

A circuit board (10, 200) for a marking material re-
ceptacle (40, 48), comprising: '

a storage device (30) for storing data relating
to a marking material for print; and

a plurality of terminals (21-27, 201-207) ar-
ranged on said circuit board (10, 200) and used
for read/write operations on said data relating
to a marking material for print, said plurality of
terminals including a power supply terminal
(22, 202) and a control signal terminal (25,
205),

characterized by further comprising:

at least two ground terminals (24, 27; 204, 207)
arranged on said circuit board (10, 200) at two
edges of said circuit board that are located on
one axis of said circuit board; and

wherein said plurality of terminals (21-27, 201-207)
are arranged to form a piurality of rows, and
wherein said at least two ground terminals (24, 27;
204, 207) are not the terminals in closest proximity
to said power supply terminal (22, 202) and two of
said at least two ground terminals are located at the
outermost ends of one of said plurality of rows, and
are used for detecting the contact of terminals
(P1-P7) on a printing device (100) with said termi-
nals (21-27, 201-207) on said circuit board (10,
200).

A circuit board (10, 200) according to claim 2, fur-
ther comprising a clock signal terminal (26, 206)
wherein said clock signal terminal is located be-
tween two of said at least two ground terminals (24,
27, 204, 207).

A circuit board (10, 200) according to claim 3,
wherein two of said at least two ground terminals
(24, 27; 204, 207) are located at the outermost ends
of a row that is different from the row that includes
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said power supply terminal (22, 202) and is the
same row that includes said clock signal terminal
(26, 206).

A circuit board (10, 200) according to claim 4,
wherein said power supply terminal (22, 202) is lo-
cated at the center of a row that is different from the
row in which said ground terminals (24, 27; 204,
207) are located.

A circuit board (10, 200) according to claim 3 or 4
or 5, further comprising a data VO terminal (21, 201)
and a select signal terminal (23, 203).

A circuit board (10, 200) according to claim >6,
wherein said plurality of rows have:

a first row wherein said data 1O terminal (21,
201) and said select signal terminal (23, 203)
are located to either side of said power supply
terminal (22, 202), and

a second row wherein said read/write control
signal terminal (25, 205) and said clock signal
terminal (26, 206) are located between said two
ground terminals (24, 27; 204, 207),

A circuit board (10, 200) according to claim 7,
wherein said first row is located closer to the center
of said circuit board than is said second row

A circuit board (10, 200) according to claim 7 or 8,
wherein said terminals (21-23, 201-203) in said first
row and said terminals (24-27, 204-207) in said sec-
ond row are arranged in alternating fashion.

A circuit board (10, 200) according to any of claims
2 to 9, wherein said plurality of terminals (21-27,
201-207) are arranged at intervals of 1 mm in the
direction of formation of said rows.

A circuit board (10, 200) according to any of claims
2 to 10, wherein said marking material receptacle
(40, 48) is an ink cartridge.

A circuit board (10, 200) according to any of claims
2 to 10, wherein said marking material receptacle
(40, 48) is a toner cartridge.

A circuit board (10, 200) according to any of claims
2 to 12, wherein said marking material receptacle
(40, 48) comprises a connecting end face having
two edges and connected to said printing device
(100), said connecting end face having a marking
material feed orifice (42, 103) at the center thereof,
wherein said ¢ircuit board (10, 200) is located atone
of said edges of said connecting end face.
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Patentanspriche

Schaltplatte (400) fiir eine Markierungsmaterialauf-
nahme (40, 48), umfassend:

eine Speichereinrichtung (30) zum Speichern
von Daten in Bezug auf ein Markierungsmate-
rial fir einen Druck; und

eine Vielzahl von Anschlissen (401-407), an-
geordnet auf der Schaltplatte (400) und ver-
wendet fir Lese-/-Schreiboperationen in den
Daten in Bezug auf das Markierungsmaterial
fiir einen Druck, wobei die Vielzahl von An-
schiissen einen  Energieversorgungsan-
schluss (404) und einen Steuersignalan-
schiuss (402) inkludiert,

gekennzelchnet durch ferneres Umfassen:

mindestens zweier Erdungsanschliisse
(401, 407), angeordnet an der Schaltplatte
(400) in zwei Kanten der Schaltplatte, die
sich auf einer Achse der Schaltplatte befin-
den,

wobei die Vielzahl von Anschilssen (401-407) und
die Erdungsanschliisse (401, 407) in einer einzel-
nen Zeile angeordnet sind, und

wobei die mindestens zwei Erdungsanschllsse
(401, 407) nicht die Anschlisse in nachster Nahe
zu dem Energieversorgungsanschluss (404) sind
und sich in den auBersten Enden der Zeile befin-
den, und zum Erfassen des Kontaktes von An-
schiiissen (P1-P7) in einer Druckeinrichtung (100)
mit den Anschllissen (401-407) auf der Schaltplatte
(400) verwendet werden.

Schaltplatte (10, 200) fir eine Markierungsmateri-
alaufnahme (40, 48), umfassend:

eine Speichereinrichtung (30) zum Speichern
von Daten in Bezug auf ein Markierungsmate-
rial fGr einen Druck; und

eine Vielzahl von Anschliissen (21-27,
201-207), angeordnet auf der Schaltplatte (10,
200) und verwendet fUr Lese-/Schreiboperatio-
nen in den Daten in Bezug auf ein Markierungs-
material fr einen Druck, wobei die Vielzahl von
Anschliissen einen Energieversorgungsan-
schluss (22, 202) und einen Steuersignalan-
schluss (25, 205) inkiudiert,

gekennzelchnet durch ferneres Umfassen:

mindestens zweier Erdungsanschlisse (24,
27; 204, 207), angeordnet auf der Schaltplatte
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(10, 200) in zwei Kanten der Schaltplatte, die
sich auf einer Achse der Schaltpiatte befinden,
und

wobei die Vielzahl von Anschiissen (21-27,
201-207) angeordnet sind, eine Vielzahl von Zeilen
zu bilden, und

wobei die mindestens zwei Erdungsanschliisse
(24, 27, 204, 207) nicht die Anschliisse in nachster
Nahe zu dem Energieversorgungsanschiuss (22,
202) sind und sich zwei der mindestens zwei Er-
dungsanschiiisse in den auBersten Enden von ei-
ner aus der Vielzahl von Zeilen befinden, und zum
Erfassen des Kontaktes von Anschiissen (P1-P7)
in einer Druckeinrichtung (100) mit den Anschlis-
sen (21-27, 201-207) auf der Schaltplatte (10, 200)
verwendet werden.

Schaltplatte (10, 200) nach Anspruch 2, ferner um-
fassend einen Taktsignalanschluss (26, 206), wo-
bei sich der Taktsignalanschluss zwischen zwei der
mindestens zwei Erdungsanschliisse (24, 27; 204,
207) befindet.

Schaltplatte (10, 200) nach Anspruch 3, wobei sich
zwei der mindestens zwei Erdungsanschliisse (24,
27, 204, 207) in den auBersten Enden einer Zeile
befinden, die sich von der Zeile unterscheidet, die
den Energieversorgungsanschiuss (22, 202) inklu-
diert und die gleiche Zeile ist, die den Taktsignalan-
schluss (26, 206) inkludiert.

Schaltplatte (10, 200) nach Anspruch 4, wobei sich
der Energieversorgungsanschluss (22, 202) in der
Mitte einer Zeile befindet, die sich von der Zeile un-
terscheidet, in der sich die Erdungsanschlsse (24,
27, 204, 207) befinden.

Schaltplatte (10, 200) nach Anspruch 3 oder 4 oder
5, ferner umfassend einen Daten-E/A-Anschluss
(21, 201) und einen Auswahisignalanschluss (23,
203).

Schaltplatte (10, 200) nach Anspruch 6, wobei die
Vielzahl von Zeilen haben:

eine erste Zeile, wobei sich der Daten-E/A-An-
schluss (21, 201) und der Auswahlsignalan-
schluss (23, 203) auf beiden Seiten von dem
Energieversorgungsanschluss (22, 202) befin-
den, und

eine zweite Zeile, wobei sich der Lese-/
Schreibsteuersignalanschluss (25, 205) und
der Taktsignalanschluss (26, 206) zwischen
den zwei Erdungsanschlissen (24, 27; 204,
207) befinden.
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12.

13.

Schaltplatte (10, 200) nach Anspruch 7, wobei sich
die erste Zeile naher zu der Mitte der Schaltplatte
befindet als die zweite Zeile.

Schaltplatte (10, 200) nach Anspruch 7 oder 8, wo-
bei die Anschliisse (21-23, 201-203) in der ersten
Zeile und die Anschlisse (24-27, 204-207) in der
zweiten Zeile auf eine abwechselnde Weise ange-
ordnet sind.

Schaltplatte (10, 200) nach beliebigen von Anspri-
chen 2 bis 9, wobei die Vielzahl von Anschllssen
(21-27, 201-207) in Intervallen von 1mm in der
Richtung einer Bildung der Zeilen angeordnet sind.

Schattplatte (10, 200) nach beliebigen von Ansprii-
chen 2 bis 10, wobei die Markierungsmaterialauf-
nahme (40, 48) eine Tintenpatrone ist.

Schaltplatte (10, 200) nach beliebigen von Anspri-
chen 2 bis 10, wobei die Markierungsmaterialauf-
nahme (40, 48) eine Tonerpatrone ist.

Schaltplatte (10, 200) nach beliebigen von Ansprii-
chen 2 bis 12, wobei die Markierungsmaterialauf-
nahme (40, 48) eine verbindende Endflache mit
zwei Kanten und verbunden mit der Druckeinrich-
tung (100) umfasst, wobei die verbindende Endfla-
che eine Markierungsmaterialspeisedffnung (42,
103) in der Mitte davon hat,

wobei sich die Schaltplatte (10, 200) in einer der
Kanten der verbindenden Endflache befindet.

Revendications

1.

Carte de circuit imprimé (400) pour un réservoir de
produit de marquage (40, 48), comprenant :

un dispositif de mémorisation (30) permettant
de mémoriser des données relatives a un pro-
duit de marquage pour impression ; et

une pluralité de bornes (401-407) agencées sur
ladite carte de circuit imprimé (400) et utilisées
pour des opérations de lecture/écriture sur les-
dites données relatives au dit produit de mar-
quage pour impression, ladite pluralité de bor-
nes comprenant une borne d'alimentation en
courant (404) et une borne de signaux de com-
mande (402),

caractérisée en ce qu'elle comprend en
outre :

au moins deux bornes de masse (401, 407)
agencées sur ladite carte de circuit imprimé
(400) au niveau de deux bords de ladite carte
de circuit imprimé qui sont situés sur un axe de
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ladite carte de circuit imprimé,

dans laquelle ladite pluralité de bornes
(401-407) et lesdites bornes de masse (401, 407)
sont agencées en une seule rangée, et

dans laquelle lesdites au moins deux bornes
de masse (401, 407) ne sont pas les bornes au plus
prés de ladite borne d'alimentation en courant
(404), sont situées au niveau des extrémités les
plus extérieures de ladite rangée et sont utilisées
pour détecter le contact de bornes (P1-P7) sur un
dispositif d'impression (100) avec lesdites bornes
(401-407) sur ladite carte de circuit imprimé (400).

Carte de circuit imprimé (10, 200) pour un réservoir

de produit de marquage (40, 48), comprenant :

un dispositif de mémorisation (30) permettant
de mémoriser des données relatives a un pro-
duit de marquage pour impression ; et

une pluralité de bornes (21-27, 201-207) agen-
cées sur ladite carte de circuit imprimé (10,
200) et utilisées pour des opérations de lecture/
écriture sur lesdites données relatives a un pro-
duit de marquage pour impression, ladite plu-
ralité de bornes comprenant une borne d'ali-
mentation en courant (22, 202) et une borne de
signaux de commande (25, 205),

caractérisée en ce qu'elle comprend en
outre :

au moins deux bornes de masse (24, 27 ; 204,
207) agencées sur ladite carte de circuit impri-
mé (10, 200) au niveau de deux bords de ladite
carte de circuit imprimé qui sont situés sur un
axe de ladite carte de circuit imprimé ; et

dans laquelle ladite pluralité de bornes
(21-27, 201-207) est agencée de fagon a former
une pluralité de rangées, et

dans laquelle lesdites au moins deux bornes
de masse (24, 27 ; 204, 207) ne sont pas les bornes
au plus prés de ladite borne d'alimentation en cou-
rant (22, 202) et deux desdites au moins deux bor-
nes de masse sont situées au niveau des extrémi-
tés les plus extérieures d'une de ladite pluralité de
rangées et sont utilisées pour détecter le contact de
bornes (P1-P7) sur un dispositif dimpression (100)
avec lesdites bornes (21-27, 201-207) sur ladite
carte de circuit imprimé (10, 200).

Carte de circuit imprimé (10, 200) selon la revendi-
cation 2, comprenant en outre une borne de si-
gnaux d’horloge (26, 206) dans laquelle ladite borne
de signaux d'horloge est située entre deux desdites
au moins deux bornes de masse (24, 27 ; 204, 207).

10

15

20

25

30

35

40

45

50

55

11

4,

10.

11.

Carte de circuit imprimé (10, 200) selon la revendi-
cation 3, dans laquelle deux desdites au moins
deux bornes de masse (24, 27 ; 204, 207) sont si-
tuées au niveau des extrémités les plus extérieures
d'une rangée qui est différente de la rangée qui
comprend ladite borne d'alimentation en courant
(22, 202) et est la rangée qui comprend ladite borne
de signaux d'horloge (26, 206).

Carte de circuit imprimé (10, 200) selon la revendi-
cation 4, dans laquelle ladite borne d'alimentation
en courant (22, 202) est située au centre d'une ran-
gée qui est différente de la rangée dans laquelle
sont placées lesdites bornes de masse (24, 27 ;
204, 207).

Carte de circuit imprimé (10, 200) selon la revendi-
cation 3 ou 4 ou 5, comprenant en outre une borne
d'E/S de données (21, 201) et une borne de signaux
de sélection (23, 203).

Carte de circuit imprimé (10, 200) selon la revendi-
cation 6, dans laquelle ladite pluralité de rangées
comporte :

une premiére rangée dans laquelle ladite borne
d'E/S de données (21, 201) et ladite borne de
signaux de sélection (23, 203) sont situées de
f'un ou 'autre c6té de ladite borne d'alimenta-
tion en courant (22, 202), et

une deuxiéme rangée dans laqueile ladite bor-
ne de signaux de commande de lecture/écritu-
re (25, 205) et ladite borne de signaux d'horloge
(26, 206) sont situées entre lesdites deux bor-
nes de masse (24, 27 ; 204, 207).

Carte de circuit imprimé (10, 200) selon la revendi-
cation 7, dans laquelle ladite premiére rangée est
placée plus prés du centre de ladite carte de circuit
imprimé que ladite deuxiéme rangée.

Carte de circuit imprimé (10, 200) selon la revendi-
cation 7 ou 8, dans laquelle lesdites bornes (21-23,
201-203) dans ladite premiére rangée et lesdites ‘
bornes ‘(24-27, 204-207) dans ladite deuxiéme ran-
gée sont agencées en alternance.

Carte de circuit imprimé (10, 200) selon l'une quel-
conque des revendications 2 a 9, dans laquelle la-
dite pluralité de bornes (21-27, 201-207) sont agen-
cées a des intervalles de 1 mm dans la direction de
formation desdites rangées.

Carte de circuit imprimé (10, 200) selon l'une quel-
conque des revendications 2 a 10, dans laquelle le-
dit réservoir de produit de marquage (40, 48) est
une cartouche d'encre.
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Carte de circuit imprimé (10, 200) selon l'une quel-
conque des revendications 2 a 10, dans laquelle le-
dit réservoir de produit de marquage (40, 48) est
une cartouche de toner.

Carte de circuit imprimé (10, 200) selon l'une quel-
conque des revendications 2 a 12, dans laquelle le-
dit réservoir de produit de marquage (40, 48) com-
prend une surface d'extrémité de raccordement
ayant deux bords et étant raccordée au dit dispositif
d'impression (100), ladite surface d'extrémité de
raccordement ayant un orifice de délivrance de pro-
duit de marquage (42, 103) au centre de celle-ci,

dans laquelle ladite carte de circuit imprimé
(10, 200) est placée au niveau d'un desdits bords
de ladite surface d'extrémité de raccordement.
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RENEWAL DETAILS

PUBLICATION NUMBER EP1219437
PROPRIETOR (S)

SEIKO EPSON CORPORATION, 4-1, Nishishinjuku 2-chome, Shinjuku-ku,
Tokyo 163-0811, Japan

DATE FILED 19.12.2001
DATE GRANTED 07.09.2005
DATE NEXT RENEWAL DUE 19.12.2005

DATE NOT IN FORCE

DATE OF LAST RENEWAL

YEAR OF LAST RENEWAL 00

STATUS PATENT IN FORCE
**** END OF REPORT #***x%



