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(54) INKJET HEAD AND INKJET PRINTER

(57) According to one embodiment, there is provided
an inkjet head including a driver IC, a logic power supply
circuit, and a first diode. The driver IC includes a logic
circuit and a level shifter. The logic power supply circuit
inputs a first voltage to a power supply input terminal

thereof and supplies a voltage to the logic circuit. The
first diode is provided with an anode connected to a sec-
ond voltage input to the level shifter and a cathode con-
nected to the power supply input terminal of the logic
power supply circuit.
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Description

FIELD

[0001] Embodiments described herein relate generally
to an inkjet head and an inkjet printer.

BACKGROUND

[0002] An inkjet printer that forms an image on a print
medium in accordance with print data is put into practical
use. The inkjet printer includes, for example, an inkjet
head and a head controller that controls the inkjet head.
[0003] The inkjet head includes an actuator for ejecting
ink and a driver IC for driving the actuator under the con-
trol of the head controller.
[0004] The head controller supplies a plurality of power
supply voltages to the driver IC of the inkjet head. The
head controller inputs and interrupts the plurality of power
supply voltages based on a predetermined order. With
this configuration, the head controller prevents a through-
current from flowing in the driver IC.
[0005] However, even if the head controller inputs and
interrupts the plurality of power supply voltages in the
predetermined order, if a connection failure exists in a
wiring that connects the head controller and the driver
IC, the order of inputting the power supply voltage sup-
plied to the driver IC does not correspond to the prede-
termined order.
[0006] In order to cope with such an event, a technique
for supplying power by connecting a signal line for sup-
plying a control signal to the driver IC is provided.
[0007] In the related art, if the control signal is not in a
high level state, the power supply voltage supplied to the
driver IC may not be ensured.

DISCLOSURE OF INVENTION

[0008] To this end, there is provided an inkjet head
comprising: a driver IC that includes a logic circuit and a
level shifter; a logic power supply circuit that inputs a first
voltage to a power supply input terminal thereof and sup-
plies a voltage to the logic circuit; and a first diode that
is provided with an anode connected to a second voltage
input to the level shifter and a cathode connected to the
power supply input terminal of the logic power supply
circuit.
[0009] Preferred embodiments of the inkjet head are
set out in dependent claims.
[0010] There is also provided an inkjet printer compris-
ing: an inkjet head that ejects ink onto a print medium;
and a head controller that supplies a first voltage and a
second voltage to the inkjet head, wherein the inkjet head
includes a driver IC that includes a logic circuit and a
level shifter, a logic power supply circuit that inputs the
first voltage to a power supply input terminal thereof and
supplies a voltage to the logic circuit, and a first diode
that is provided with an anode connected to the second

voltage input to the level shifter and a cathode connected
to the power supply input terminal of the logic power sup-
ply circuit.

DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 is a block diagram illustrating a configuration
example of an inkjet printer according to an embod-
iment;
FIG. 2 is a circuit diagram conceptually illustrating a
configuration example of an inkjet head and a head
controller;
FIG. 3 is a circuit diagram illustrating a configuration
example of a recovery circuit;
FIG. 4 is a diagram illustrating a configuration exam-
ple of a driver IC;
FIG. 5 is a timing chart illustrating an operation of
the head controller and the inkjet head during nor-
mality;
FIG. 6 is a timing chart illustrating the operation of
the head controller and the inkjet head during nor-
mality;
FIG. 7 is a timing chart illustrating an operation of
the head controller and the inkjet head during abnor-
mality; and
FIG. 8 is a timing chart illustrating the operation of
the head controller and the inkjet head during abnor-
mality.

DETAILED DESCRIPTION

[0012] Embodiments provide an inkjet head and an
inkjet printer having high safety.
[0013] In general, according to one embodiment, there
is provided an inkjet head including a driver IC, a logic
power supply circuit, and a first diode. The driver IC in-
cludes a logic circuit and a level shifter. The logic power
supply circuit inputs a first voltage to a power supply input
terminal thereof and supplies a voltage to the logic circuit.
The first diode is provided with an anode connected to a
second voltage input to the level shifter and a cathode
connected to the power supply input terminal of the logic
power supply circuit.
[0014] Hereinafter, embodiments will be described
with reference to the drawings.
[0015] An inkjet printer and an inkjet head according
to an embodiment will be described below with reference
to the drawings.
[0016] First, an inkjet printer 1 according to an embod-
iment will be described. FIG. 1 is a block diagram illus-
trating a configuration example of the inkjet printer 1 ac-
cording to the embodiment.
[0017] The inkjet printer 1 is an example of an inkjet
recording apparatus. The inkjet recording apparatus is
not limited to the inkjet printer 1, and may be another
apparatus such as a copying machine.
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[0018] The inkjet printer 1, for example, performs var-
ious kinds of processing such as image formation while
conveying a print medium, which is a recording medium.
The inkjet printer 1 includes a central processing unit
(CPU) 11, a read only memory (ROM) 12, a random ac-
cess memory (RAM) 13, a communication interface 14,
a display 15, an operation unit 16, a conveyance motor
17, a motor drive circuit 18, a pump 19, a pump drive
circuit 20, an inkjet head 21, a head controller 22, and a
power supply circuit 23. Furthermore, the inkjet printer 1
includes a paper feed cassette and a paper discharge
tray (not illustrated).
[0019] The CPU 11 is an operation element (for exam-
ple, a processor) that executes operation processing.
The CPU 11 performs various kinds of processing based
on data such as a program stored in the ROM 12. The
CPU 11 functions as a control unit capable of executing
various operations by executing the program stored in
the ROM 12.
[0020] The ROM 12 is a read-only non-volatile mem-
ory. The ROM 12 stores a program, data used in the
program, and the like.
[0021] The RAM 13 is a volatile memory that functions
as a working memory. The RAM 13 temporarily stores
data being processed by the CPU 11. The RAM 13 also
temporarily stores the program executed by the CPU 11.
[0022] The communication interface 14 is an interface
for communicating with other devices. The communica-
tion interface 14 is used, for example, for communication
with a host device that transmits a print command to the
inkjet printer 1. The communication interface 14 may per-
form wireless communication with other devices accord-
ing to standards such as Bluetooth (registered trade-
mark) or Wi-fi (registered trademark).
[0023] The display 15 is a display device that displays
a screen according to a video signal input from the CPU
11 or a display control unit such as a graphic controller
(not illustrated). For example, the display 15 displays a
screen for setting the inkjet printer 1.
[0024] The operation unit 16 generates an operation
signal based on the operation. The operation unit 16 is,
for example, a touch sensor, ten keys, a power key, a
paper feed key, various function keys, or a keyboard.
The touch sensor is, for example, a resistance film type
touch sensor, or a capacitance type touch sensor. The
touch sensor acquires information indicating a designat-
ed position within a certain area. The touch sensor is
configured as a touch panel integrated with the display
15 to generate a signal indicating a touched position on
the screen displayed on the display 15.
[0025] The conveyance motor 17 rotates to operate
conveyance members of a conveyance path (not illus-
trated) for conveying the print medium. The conveyance
members are a belt, a roller, a guide, and the like for
conveying the print medium. The conveyance motor 17
conveys the print medium along the guide by driving the
roller that operates in interlocking with the belt that holds
the print medium.

[0026] The motor drive circuit 18 is a circuit that drives
the conveyance motor 17. The motor drive circuit 18 con-
veys the print medium in the paper feed cassette to the
paper discharge tray via the inkjet head 21 by driving the
conveyance motor 17 according to a conveyance control
signal input from the CPU 11. The paper feed cassette
is a cassette that accommodates a plurality of print me-
dia. The paper discharge tray accommodates the print
medium on which an image is formed by the inkjet printer
1 and discharged.
[0027] The pump 19 includes, for example, a tube that
communicates an ink tank (not illustrated) that stores ink
with the inkjet head 21. Specifically, the tube communi-
cates with a common ink chamber (not illustrated) of the
inkjet head 21.
[0028] The pump drive circuit 20 drives the pump 19
according to an ink supply control signal input from the
CPU 11 to supply the ink in the ink tank to the common
ink chamber of the inkjet head 21.
[0029] The inkjet head 21 is an image forming unit that
forms an image on the print medium. The inkjet head 21
forms an image by ejecting ink onto the print medium
conveyed by the conveyance motor 17 and a holding
roller (not illustrated) based on a power supply voltage
and a control signal supplied from the head controller 22.
The inkjet printer 1 may include a plurality of inkjet heads
21 corresponding to respective colors such as cyan, ma-
genta, yellow, and black.
[0030] The head controller 22 is a circuit that controls
the inkjet head 21. The head controller 22 causes ink to
be ejected from the inkjet head 21 by operating the inkjet
head 21. The head controller 22 supplies a plurality of
power supply voltages to the inkjet head 21. The head
controller 22 generates the control signal based on the
print command input via the communication interface 14.
The head controller 22 causes the inkjet head 21 to form
an image on the print medium by supplying the power
supply voltage and the control signal.
[0031] The power supply circuit 23 converts AC power
supplied from a commercial power source into DC power.
The power supply circuit 23 supplies the DC power to
each component in the inkjet printer 1.
[0032] FIG. 2 is a circuit diagram illustrating a detailed
configuration of the inkjet head 21 and the head controller
22. The inkjet head 21 and the head controller 22 are
connected to each other via a transmission flexible print-
ed circuit (FPC) board (hereinafter referred to as a trans-
mission FPC 31). With this configuration, the head con-
troller 22 can supply the power supply voltage and the
control signal to the inkjet head 21.
[0033] First, the head controller 22 will be described.
[0034] The head controller 22 includes a power supply
voltage generator 32, a power supply sequence circuit
33, a first communication interface 34, a control IC 35,
and a second communication interface 36.
[0035] The power supply voltage generator 32 gener-
ates the plurality of power supply voltages necessary for
the operation of the inkjet head 21 and a power supply
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voltage necessary for the operation of the control IC 35
using a DC voltage DCV supplied from the power supply
circuit 23. The DC voltage DCV is, for example, 39 V.
[0036] For example, the power supply voltage gener-
ator 32 generates a power supply voltage VAA-IN, a pow-
er supply voltage VCC-IN, a power supply voltage VDD-
IN, and a power supply voltage VDD-LOG using the DC
voltage DCV. The power supply voltage VAA-IN is a pow-
er supply voltage for generating a power supply voltage
VAA used in the inkjet head 21. The power supply voltage
VAA-IN is, for example, 20 V The power supply voltage
VCC-IN is a power supply voltage for generating a power
supply voltage VCC used in the inkjet head 21. The power
supply voltage VCC-IN is, for example, 39 V. The power
supply voltage VDD-IN is a power supply voltage for gen-
erating a power supply voltage VDD used in the inkjet
head 21. The power supply voltage VDD-IN is, for exam-
ple, 5 V The power supply voltage VDD-LOG is a power
supply voltage for operating the control IC 35. The power
supply voltage VDD-LOG is, for example, 5 V.
[0037] The power supply voltage generator 32 sup-
plies the power supply voltage VAA-IN, the power supply
voltage VCC-IN, and the power supply voltage VDD-IN
to the power supply sequence circuit 33. The power sup-
ply voltage generator 32 supplies the power supply volt-
age VDD-LOG to the control IC 35.
[0038] The power supply sequence circuit 33 inputs
and interrupts each power supply voltage to the inkjet
head 21. The power supply sequence circuit 33 inputs
and interrupts each power supply voltage to the inkjet
head 21 if the power supply sequence circuit 33 is in an
enabled state. Further, if the power supply sequence cir-
cuit 33 is in a disabled state, the power supply sequence
circuit 33 does not input and interrupt each power supply
voltage. The power supply sequence circuit 33 switches
between the enabled state and the disabled state under
the control of the control IC 35.
[0039] The power supply sequence circuit 33 outputs
the power supply voltage VAA, the power supply voltage
VCC (second voltage), and the power supply voltage
VDD (first voltage) to the inkjet head 21 based on the
power supply voltage VAA-IN, the power supply voltage
VCC-IN, and the power supply voltage VDD-IN supplied
from the power supply voltage generator 32.
[0040] The power supply sequence circuit 33 starts (in-
put) the output of each power supply voltage based on
a preset order (sequence). The power supply sequence
circuit 33 stops (interrupts) the output of each power sup-
ply voltage based on a preset order (sequence). The pow-
er supply sequence circuit 33 inputs the power supply
voltages in the order of the power supply voltage VDD,
the power supply voltage VCC, and the power supply
voltage VAA if the power is input. The power supply se-
quence circuit 33 interrupts the power supply voltages in
the order of the power supply voltage VAA, the power
supply voltage VCC, and the power supply voltage VDD
if the power is interrupted.
[0041] The first communication interface 34 is an in-

terface that connects the CPU 11 or communication in-
terface 14 and the control IC 35. The print command input
to the first communication interface 34 from the host de-
vice connected via the communication interface 14 or
from the CPU 11 is supplied to the control IC 35.
[0042] The control IC 35 operates with the power sup-
ply voltage VDD-LOG. The control IC 35 generates the
control signal based on the print command input via the
first communication interface 34. The control signal in-
cludes a clock signal CK, a reset signal RST, an initiali-
zation signal INIT, print data SDI, and the like. The control
IC 35 outputs the control signals to the inkjet head 21 via
the transmission FPC 31.
[0043] The control IC 35 also generates a switching
signal VOL-SW for switching the operation of the power
supply sequence circuit 33 between the enabled state
and the disabled state. The control IC 35 switches the
operation of the power supply sequence circuit 33 be-
tween the enabled state and the disabled state by input-
ting the switching signal VOL-SW to the power supply
sequence circuit 33. For example, if the control IC 35 is
started up by being supplied with the power supply volt-
age VDD-LOG, the control IC 35 switches the operation
of the power supply sequence circuit 33 to the enabled
state. The control IC 35 switches the operation of the
power supply sequence circuit 33 to the disabled state if
a predetermined signal is received from the CPU 11.
[0044] The second communication interface 36 is an
interface that connects the inkjet head 21 and the head
controller 22. The second communication interface 36 is
provided with various terminals to which the transmission
FPC 31 is connected.
[0045] For example, the second communication inter-
face 36 is provided with four terminals connected to an
output terminal for the power supply voltage VAA of the
power supply sequence circuit 33, two terminals connect-
ed to an output terminal for the power supply voltage
VCC of the power supply sequence circuit 33, and one
terminal connected to an output terminal for the power
supply voltage VDD of the power supply sequence circuit
33. The second communication interface 36 is also pro-
vided with one terminal connected to an output terminal
for the clock signal CK of the control IC 35, one terminal
connected to an output terminal for the reset signal RST
of the control IC 35, one terminal connected to an output
terminal for the initialization signal INIT of the control IC
35, and one terminal connected to an output terminal for
the print data SDI of the control IC 35. In addition, the
second communication interface 36 is provided with sev-
en terminals that are grounded. The transmission FPC
31 is also provided with a plurality of wirings connected
to respective terminals of the second communication in-
terface 36.
[0046] The power supply voltage VAA, the power sup-
ply voltage VCC, and the power supply voltage VDD out-
put from the power supply sequence circuit 33, and the
clock signal CK, the reset signal RST, the initialization
signal INIT, and the print data SDI output from the control
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IC 35 are supplied to the inkjet head 21 connected via
the second communication interface 36 and the trans-
mission FPC 31.
[0047] The number of terminals provided in the second
communication interface 36 and the number of wirings
(number of cores) in the transmission FPC 31 can be
determined based on the current consumption in the
inkjet head 21, and are not limited to the numbers de-
scribed above. That is, the number of terminals and wir-
ings may be changed as appropriate according to the
specifications of the inkjet head 21 and the head control-
ler 22.
[0048] Next, the inkjet head 21 will be described.
[0049] The inkjet head 21 includes a channel group
41, a communication interface 42, a logic power supply
voltage generator 44, a driver IC 45, a recovery circuit
46, a head substrate 47, and an electrode group 50. The
channel group 41, the communication interface 42, the
logic power supply voltage generator 44, the driver IC
45, the recovery circuit 46, and the electrode group 50
are mounted on the head substrate 47.
[0050] FIG. 3 is a circuit diagram illustrating a config-
uration example of the recovery circuit 46. As illustrated
in FIG. 3, the recovery circuit 46 includes a buffer IC 43,
a first diode 61, a resistor 62, a Zener diode 63, and a
second diode 64.
[0051] The channel group 41 is a member that ejects
ink. The channel group 41 is configured by arranging a
plurality of channels for ejecting ink according to an ap-
plied voltage. The channel group 41 includes a first pie-
zoelectric member joined to the head substrate 47, a sec-
ond piezoelectric member joined to the first piezoelectric
member, a plurality of electrodes, and a nozzle plate.
[0052] The first piezoelectric member and the second
piezoelectric member are joined such that polarization
directions thereof are opposite to each other. A plurality
of parallel grooves extending from a side of the second
piezoelectric member to the first piezoelectric member
are formed in the first piezoelectric member and the sec-
ond piezoelectric member. The electrode is formed in
each groove. The first piezoelectric member and the sec-
ond piezoelectric member sandwiched between two
electrodes formed in two grooves are configured as ac-
tuators that are deformed by a potential difference be-
tween the two electrodes.
[0053] The nozzle plate is the member that seals the
grooves. In the nozzle plate, a plurality of ejection nozzles
for communicating the groove with the outside of the
inkjet head 21 are formed in each groove. The groove
sealed by the nozzle plate is filled with ink by the pump
19 and functions as a pressure chamber whose walls are
configured with a pair of actuators.
[0054] If a drive waveform is input from the driver IC
45 to the electrode of the actuator that configures the
wall of the pressure chamber, the actuator is deformed
and the volume of the pressure chamber changes. With
this configuration, pressure in the pressure chamber
changes, and ink in the pressure chamber is ejected from

the ejection nozzle. In this example, a combination of the
pressure chamber and the ejection nozzle is referred to
as a channel. That is, the channel group 41 is provided
with channels corresponding to the number of grooves.
[0055] The communication interface 42 is an interface
for connecting the inkjet head 21 and the head controller
22. The communication interface 42 is provided with var-
ious terminals to which the transmission FPC 31 is con-
nected.
[0056] The communication interface 42 is provided
with a plurality of power supply voltage input terminals
to which the power supply voltage is supplied from the
head controller 22 and a plurality of control signal input
terminals to which the control signal is supplied from the
head controller 22. For example, the communication in-
terface 42 is provided with four VAA input terminals re-
spectively connected to a plurality of wirings for transmit-
ting the power supply voltage VAA in the transmission
FPC 31. The VAA input terminals are respectively con-
nected to the power supply input terminals of the driver
IC 45 for the power supply voltage VAA. The communi-
cation interface 42 is also provided with two VCC input
terminals respectively connected to a plurality of wirings
for transmitting the power supply voltage VCC in the
transmission FPC 31. The VCC input terminals are re-
spectively connected to power supply input terminals of
the driver IC 45 for the power supply voltage VCC. At
least one of the VCC input terminals is connected in par-
allel to an anode of the first diode 61 and the power supply
input terminal of the driver IC 45 for the power supply
voltage VCC. With this configuration, the power supply
voltage VAA and the power supply voltage VCC are sup-
plied from the head controller 22 to the recovery circuit
46 and the driver IC 45 via the transmission FPC 31 and
the communication interface 42.
[0057] The communication interface 42 is also provid-
ed with one VDD input terminal connected to the wiring
for transmission of the power supply voltage VDD in the
transmission FPC 31. The VDD input terminal is connect-
ed in parallel to an anode of the second diode 64 and a
power supply input terminal of the buffer IC 43. A cathode
of the second diode 64 is connected to a power supply
input terminal of the logic power supply voltage generator
44 of the driver IC 45. With this configuration, the power
supply voltage VDD is supplied from the head controller
22 to the logic power supply voltage generator 44 and
the buffer IC 43 via the transmission FPC 31 and the
communication interface 42.
[0058] The communication interface 42 is also provid-
ed with one CK input terminal connected to the wiring for
transmission of the clock signal CK in the transmission
FPC 31 and connected to the signal input terminal for
the clock signal CK of the buffer IC 43. The communica-
tion interface 42 is also provided with one RST input ter-
minal connected to the wiring for transmission of the reset
signal RST in the transmission FPC 31 and connected
to the signal input terminal for the reset signal RST of the
buffer IC 43. The communication interface 42 is also pro-
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vided with one INIT input terminal connected to the wiring
for transmission of the initialization signal INIT in the
transmission FPC 31 and connected to the signal input
terminal for the initialization signal INIT of the buffer IC
43. The communication interface 42 is also provided with
one SDI input terminal connected to the wiring for trans-
mission of the print data SDI in the transmission FPC 31
and connected to the signal input terminal for the print
data SDI of the buffer IC 43. The communication interface
42 is also provided with seven GND terminals that are
grounded. With this configuration, the clock signal CK,
the reset signal RST, the initialization signal INIT, and
the print data SDI are supplied from the head controller
22 to the buffer IC 43 via the transmission FPC 31 and
the communication interface 42.
[0059] The buffer IC 43 is connected to the VDD input
terminal of the communication interface 42 and operates
with the power supply voltage VDD. The buffer IC 43 has
an input-tolerant function. The buffer IC 43 changes (nor-
malizes) a voltage level of the control signal supplied
from the head controller 22 via the transmission FPC 31
and the communication interface 42, generates a control
signal for controlling the driver IC 45, and supplies the
control signal to the driver IC 45. For example, the buffer
IC 43 normalizes the clock signal CK input to the signal
input terminal for the clock signal CK and converts the
clock signal CK into a clock signal CK-IC. The buffer IC
43 normalizes the reset signal RST input to the signal
input terminal for the reset signal RST and converts the
reset signal RST into a reset signal RST-IC. The buffer
IC 43 normalizes the initialization signal INIT input to the
signal input terminal for the initialization signal INIT and
converts the initialization signal INIT into an initialization
signal INIT-IC. The buffer IC 43 normalizes the print data
SDI input to the signal input terminal for the print data
SDI and converts the print data SDI into print data SDI-
IC. The buffer IC 43 inputs the clock signal CK-IC, the
reset signal RST-IC, the initialization signal INIT-IC, and
the print data SDI-IC to the driver IC 45.
[0060] Each signal input terminal of the buffer IC 43 is
configured as an input protection circuit. That is, the buff-
er IC 43 is an IC having a configuration with the input-
tolerant function, in which each of the signal input terminal
for the clock signal CK, the signal input terminal for the
reset signal RST, the signal input terminal for the initial-
ization signal INIT, and the signal input terminal for the
print data SDI is not connected to a diode on a positive
side (forward direction from signal input terminal to power
supply input terminal). With this configuration, even if the
voltage of the signal input to the signal input terminal
becomes higher than the power supply voltage VDD, the
current can be prevented from flowing from the signal
input terminal to the power supply input terminal.
[0061] The logic power supply voltage generator 44
(logic power supply circuit) converts the power supply
voltage VDD into a power supply voltage VDD-IC accord-
ing to the specifications of the driver IC 45. The logic
power supply voltage generator 44 inputs the power sup-

ply voltage VDD-IC to the driver IC 45.
[0062] The driver IC 45 is connected to the power sup-
ply voltage input terminals such as the VAA input termi-
nal, the VCC input terminal, the VDD input terminal, and
the like of the communication interface 42, the logic pow-
er supply voltage generator 44, the buffer IC 43, and the
like. The driver IC 45 drives the channel group 41 based
on the control signals output from the buffer IC 43.
[0063] The driver IC 45 generates a drive waveform
based on the control signals such as the clock signal CK-
IC, the reset signal RST-IC, the initialization signal INIT-
IC, and the print data SDI-IC input from the buffer IC 43
with the power supply voltage VAA, the power supply
voltage VCC, the power supply voltage VDD-IC as the
power supply input. The driver IC 45 inputs the drive
waveform to the electrodes of the actuator of the channel
group 41 via the electrode group 50 to deform the actu-
ator and change the volume of the pressure chamber.
With this configuration, the driver IC 45 causes ink in the
pressure chamber to be ejected from the ejection nozzle.
[0064] FIG. 4 is a diagram illustrating a configuration
example of the driver IC 45. The driver IC 45 includes a
logic circuit 51, a level shifter 52, and a driver 53.
[0065] The logic circuit 51 operates with the power sup-
ply voltage VDD-IC. The logic circuit 51 generates a drive
signal for controlling the switching element of the driver
53 based on the signal CK-IC, the reset signal RST-IC,
the initialization signal INIT-IC, and the print data SDI-IC
input as the control signals. The logic circuit 51 inputs
the drive signal to the level shifter 52. The logic circuit 51
includes a register that temporarily stores the print data
SDI-IC.
[0066] The terminals to which the control signals of the
logic circuit 51 are input are also configured as the input
protection circuit. That is, each of the signal input terminal
for the clock signal CK-IC, the signal input terminal for
the reset signal RST-IC, the signal input terminal for the
initialization signal INIT-IC, and the signal input terminal
for the print data SDI-IC is not connected to a diode on
a positive side (forward direction from signal input termi-
nal to power supply input terminal). With this configura-
tion, even if the voltage of the signal input to the signal
input terminal becomes higher than the power supply
voltage VDD-IC, the current can be prevented from flow-
ing from the signal input terminal to the power supply
input terminal.
[0067] The level shifter 52 converts a voltage level of
the drive signal input from the logic circuit 51 using the
power supply voltage VCC. The level shifter 52 inputs
the drive signal whose voltage level is converted to the
driver 53.
[0068] The driver 53 is provided with two switching el-
ements, each of which is configured with a p-MOSFET
and an n-MOSFET, for each electrode of the channel
group 41, for example. A gate of the switching element
is connected to an output terminal of the level shifter 52.
A source of the p-MOSFET is connected to the power
supply voltage VAA, and a source of the n-MOSFET is
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connected to GND. The electrodes of the channel group
41 are connected to respective drains of two switching
elements, which are connection points of the two switch-
ing elements. With such a configuration, the driver 53
outputs the power supply voltage VAA or a GND level at
timing in accordance with the drive signal input from the
level shifter 52. Thus, the driver 53 inputs the drive wave-
form to each electrode of the channel group 41. As a
result, the driver 53 causes ink to be ejected from the
ejection nozzles of the channel group 41.
[0069] The recovery circuit 46 reduces the voltage of
the VCC input terminal of the communication interface
42 to supply the voltage to the power supply input terminal
of the logic circuit 51 of the driver IC 45, and prevents
the potential of the power supply input terminal of the
logic circuit 51 of the driver IC 45 (or the power supply
input terminal of the logic power supply voltage generator
44) from being supplied to the power supply input terminal
of the buffer IC 43. The recovery circuit 46 supplies the
power supply voltage VDD to the logic power supply volt-
age generator 44 as the power supply voltage VDD-DI
(first voltage).
[0070] As described above, the recovery circuit 46 in-
cludes the buffer IC 43, the first diode 61, the resistor 62,
the Zener diode 63, and the second diode 64.
[0071] The first diode 61 has an anode connected to
the VCC input terminal as the power supply input terminal
of the communication interface 42, and a cathode con-
nected to the power supply input terminal of the logic
power supply voltage generator 44 via the resistor 62.
The first diode 61 is a Schottky diode.
[0072] A connection point 70 is formed between the
cathode of the first diode 61 and the power supply input
terminal of the logic power supply voltage generator 44.
The resistor 62 is formed between the cathode of the first
diode 61 and the connection point 70.
[0073] The resistor 62 reduces the power supply volt-
age VCC from the VCC input terminal and supplies the
power supply voltage VCC to the logic power supply volt-
age generator 44. For example, the resistance value of
the resistor 62 is 10 KΩ.
[0074] As described above, the second diode 64 has
an anode connected to the VDD input terminal as the
power supply voltage input terminal of the communica-
tion interface 42 and a cathode connected to the connec-
tion point 70. The second diode 64 is a Schottky diode.
[0075] The Zener diode 63 also has an anode connect-
ed to the ground and a cathode connected to the con-
nection point 70. The Zener diode 63 sets the upper limit
of the voltage supplied to the logic power supply voltage
generator 44. For example, the Zener voltage of the Zen-
er diode 63 is 4.8 V.
[0076] In the configuration described above, the power
supply voltage VDD-DI becomes 4.6 V if a connection
failure does not occur in a path through which the power
supply voltage VDD is transmitted. The logic power sup-
ply voltage generator 44 is supplied with the current pri-
marily from the VDD input terminal, but is supplied with

the current of 3.4 mA from the VCC input terminal.
[0077] If the connection failure occurs in the path
through which the power supply voltage VDD is trans-
mitted, the power supply voltage VDD-DI is supplied from
the VCC input terminal to the logic power supply voltage
generator 44 via the first diode 61 and the resistor 62.
The power supply voltage VDD-DI also becomes 4.6 V
The logic power supply voltage generator 44 is supplied
with the current of 3.4 mA from the VCC input terminal.
[0078] In this case, since the supply of power to the
buffer IC 43 is stopped, the buffer IC 43 does not transmit
the control signal to the driver IC 45. That is, the control
signal is at a substantial GND level. Therefore, since the
clock signal CK-IC is not supplied to the logic circuit 51
of the driver IC 45, the driver IC 45 does not consume
power. Accordingly, even if the current from the logic
power supply voltage generator 44 to the logic circuit 51
is reduced, the potential of the power supply voltage
VDD-IC of the logic circuit 51 is maintained, and thus no
problem arises.
[0079] Next, the operation if the connection failure
does not exist in the path through which the power supply
voltage VDD is transmitted (during normality) will be de-
scribed.
[0080] FIG. 5 is a timing chart illustrating the operation
of the head controller 22 and the inkjet head 21 during
normality. In FIG. 5, the horizontal axis indicates time
and the vertical axis indicates voltage. FIG. 6 is a timing
chart illustrating VCC (power supply voltage VCC), VDD
(power supply voltage VDD), and VDD-DI (power supply
voltage VDD-DI) in FIG. 5. In FIG. 6, the horizontal axis
indicates time and the vertical axis indicates voltage.
[0081] At timing t1, if the inkjet printer 1 is powered on,
the DC voltage DCV is supplied from the power supply
circuit 23 to the head controller 22.
[0082] If the DC voltage DCV is supplied, at timing t2,
the power supply voltage generator 32 generates the
power supply voltage VAA-IN, the power supply voltage
VCC-IN, the power supply voltage VDD-IN, and the pow-
er supply voltage VDD-LOG. The power supply voltage
generator 32 supplies the power supply voltage VAA-IN,
the power supply voltage VCC-IN, and the power supply
voltage VDD-IN to the power supply sequence circuit 33
and supplies the power supply voltage VDD-LOG to the
control IC 35.
[0083] At timing t3, if the print command is input to the
control IC 35, the control IC 35 supplies the switching
signal VOL-SW, which brings the power supply sequence
circuit 33 into the enabled state, to the power supply se-
quence circuit 33. That is, the control IC 35 sets the
switching signal VOL-SW to an H level. If the power sup-
ply sequence circuit 33 is brought into the enabled state
by the switching signal VOL-SW, the power supply se-
quence circuit 33 starts outputting the power supply volt-
age VDD, the power supply voltage VCC, and the power
supply voltage VAA in this order.
[0084] At timing t4, the power supply sequence circuit
33 starts outputting the power supply voltage VDD. At
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this time, the recovery circuit 46 supplies the power sup-
ply voltage VDD to the logic power supply voltage gen-
erator 44 as the power supply voltage VDD-DI. At timing
t4, the logic power supply voltage generator 44 of the
inkjet head 21 supplies the power supply voltage VDD-
IC to the driver IC 45. At timing t4, the control IC 35 starts
outputting the clock signal CK and the initialization signal
INIT to the buffer IC 43 of the inkjet head 21. At timing
t4, the buffer IC 43 normalizes the clock signal CK and
the initialization signal INIT, and supplies the clock signal
CK-IC and the initialization signal INIT-IC to the driver IC
45.
[0085] At timing t5, the control IC 35 starts outputting
the reset signal RST to the buffer IC 43 of the inkjet head
21. At timing t5, the buffer IC 43 normalizes the reset
signal RST and supplies the reset signal RST-IC to the
driver IC 45.
[0086] At timing t6, the power supply sequence circuit
33 starts outputting the power supply voltage VCC. Thus,
the power supply voltage VCC is supplied to the driver
IC 45.
[0087] At timing t7, the power supply sequence circuit
33 starts outputting the power supply voltage VAA. Thus,
the power supply voltage VAA is supplied to the driver
IC 45.
[0088] At timing t8, the control IC 35 starts outputting
the print data SDI to the buffer IC 43 of the inkjet head
21. At timing t8, the buffer IC 43 normalizes the print data
SDI and supplies the print data SDI-IC to the driver IC 45.
[0089] At timing t9, the control IC 35 causes the inkjet
head 21 to start printing. For example, the control IC 35
lowers the initialization signal INIT from the H level to an
L level by a predetermined number of clocks (for exam-
ple, by one clock) at timing t9 if the output of the print
data SDI for one line is completed. Thus, the initialization
signal INIT-IC that the buffer IC 43 inputs to the driver IC
45 is also lowered to the L level. The logic circuit 51 of
the driver IC 45 starts generating the drive signal using
the clock signal CK-IC, the print data SDI-IC, and the
power supply voltage VDD-IC with the fact that the ini-
tialization signal INIT-IC is lowered to the L level as a
trigger. Thus, the level shifter 52 and the driver 53 start
operating, and the drive waveform is input to the elec-
trodes of the channel group 41. As a result, printing is
executed.
[0090] At timing t10, if the control IC 35 recognizes that
printing is completed, the control IC 35 supplies the
switching signal VOL-SW, which brings the power supply
sequence circuit 33 into the disabled state, to the power
supply sequence circuit 33. That is, the control IC 35 sets
the switching signal VOL-SW to the L level. If the power
supply sequence circuit 33 is brought into the disabled
state by the switching signal VOL-SW, the power supply
sequence circuit 33 stops outputting the power supply
voltage VAA, the power supply voltage VCC, and the
power supply voltage VDD in this order.
[0091] At timing 111, the power supply sequence cir-
cuit 33 stops outputting the power supply voltage VAA.

Thus, the supply of the power supply voltage VAA to the
driver IC 45 is stopped.
[0092] At timing t12, the power supply sequence circuit
33 stops outputting the power supply voltage VCC. Thus,
the supply of the power supply voltage VCC to the driver
IC 45 is stopped.
[0093] At timing t13, the power supply sequence circuit
33 stops outputting the power supply voltage VDD. At
timing t13, the control IC 35 stops outputting the clock
signal CK, the reset signal RST, and the initialization sig-
nal INIT. That is, at timing t13, the control IC 35 lowers
the clock signal CK, the reset signal RST, and the initial-
ization signal INIT from the H level to the L level. Thus,
the clock signal CK-IC, the reset signal RST-IC, and the
initialization signal INIT-IC supplied from the buffer IC 43
to the driver IC 45 are also lowered from the H level to
the L level. The recovery circuit 46 stops outputting the
power supply voltage VDD-DI. Thus, the power supply
voltage is not supplied to the power supply input terminal
of the logic power supply voltage generator 44 as well.
As a result, the supply of the power supply voltage VDD-
IC to the driver IC 45 is stopped.
[0094] Next, the operation if the connection failure ex-
ists in the path through which the power supply voltage
VDD is transmitted (during abnormality) will be de-
scribed.
[0095] FIG. 7 is a timing chart illustrating the operation
of the head controller 22 and the inkjet head 21 during
abnormality. In FIG. 7, the horizontal axis indicates time
and the vertical axis indicates voltage. FIG. 8 is a timing
chart illustrating VCC (power supply voltage VCC), VDD
(power supply voltage VDD) and VDD-DI (power supply
voltage VDD-DI) in FIG. 7. In FIG. 8, the horizontal axis
indicates time and the vertical axis indicates voltage.
[0096] At timing t1, if the inkjet printer 1 is powered on,
the DC voltage DCV is supplied from the power supply
circuit 23 to the head controller 22.
[0097] If the DC voltage DCV is supplied, at timing t2,
the power supply voltage generator 32 generates the
power supply voltage VAA-IN, the power supply voltage
VCC-IN, the power supply voltage VDD-IN, and the pow-
er supply voltage VDD-LOG. The power supply voltage
generator 32 supplies the power supply voltage VAA-IN,
the power supply voltage VCC-IN, and the power supply
voltage VDD-IN to the power supply sequence circuit 33
and supplies the power supply voltage VDD-LOG to the
control IC 35.
[0098] At timing t3, if the print command is input to the
control IC 35, the control IC 35 supplies the switching
signal VOL-SW, which brings the power supply sequence
circuit 33 into the enabled state, to the power supply se-
quence circuit 33. That is, the control IC 35 sets the
switching signal VOL-SW to the H level. If the power sup-
ply sequence circuit 33 is brought into the enabled state
by the switching signal VOL-SW, the power supply se-
quence circuit 33 starts outputting the power supply volt-
age VDD, the power supply voltage VCC, and the power
supply voltage VAA in this order.
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[0099] At timing t4, the power supply sequence circuit
33 starts outputting the power supply voltage VDD. How-
ever, when the connection failure exists in the path
through which the power supply voltage VDD is trans-
mitted, the power supply voltage VDD is not supplied to
the logic power supply voltage generator 44 and the buff-
er IC 43 of the inkjet head 21. At timing t4, the control IC
35 starts outputting the clock signal CK and the initiali-
zation signal INIT to the buffer IC 43 of the inkjet head
21. Since the power supply voltage VDD is not supplied,
the buffer IC 43 continues to stop operating. Therefore,
the clock signal CK-IC and the initialization signal INIT-
IC are not supplied from the buffer IC 43 to the driver IC
45.
[0100] At timing t5, the control IC 35 starts outputting
the reset signal RST to the buffer IC 43 of the inkjet head
21. However, since the buffer IC 43 is not operating, the
reset signal RST-IC is not supplied to the driver IC 45.
[0101] At timing t6, the power supply sequence circuit
33 starts outputting the power supply voltage VCC. Thus,
the power supply voltage VCC is supplied to the driver
IC 45. The power supply voltage VCC is input to the power
supply input terminal of the logic power supply voltage
generator 44 via the first diode 61 and the resistor 62 as
the power supply voltage VDD-DI. The upper limit of the
power supply voltage VDD-DI is set by the Zener diode
63. The logic power supply voltage generator 44 gener-
ates the power supply voltage VDD-IC using the power
supply voltage VDD-DI and starts supplying the power
supply voltage VDD-IC to the driver IC 45.
[0102] At timing t7, the power supply sequence circuit
33 starts outputting the power supply voltage VAA. Thus,
the power supply voltage VAA is supplied to the driver
IC 45.
[0103] At timing t8, the control IC 35 starts outputting
the print data SDI to the buffer IC 43 of the inkjet head
21. However, since the buffer IC 43 is not operating, the
print data SDI-IC is not supplied to the driver IC 45. In
this case, printing is not executed.
[0104] At timing t9, the control IC 35 causes the inkjet
head 21 to start printing. For example, the control IC 35
lowers the initialization signal INIT from the H level to the
L level by a predetermined number of clocks (for exam-
ple, by one clock) at timing t9 if the output of the print
data SDI for one line is completed. However, since the
buffer IC 43 is not operating, printing is not executed.
[0105] At timing t10, the control IC 35 supplies the
switching signal VOL-SW, which brings the power supply
sequence circuit 33 into the disabled state, to the power
supply sequence circuit 33. That is, the control IC 35 sets
the switching signal VOL-SW to the L level. If the power
supply sequence circuit 33 is brought into the disabled
state by the switching signal VOL-SW, the power supply
sequence circuit 33 stops outputting the power supply
voltage VAA, the power supply voltage VCC, and the
power supply voltage VDD in this order.
[0106] At timing 111, the power supply sequence cir-
cuit 33 stops outputting the power supply voltage VAA.

Thus, the supply of the power supply voltage VAA to the
driver IC 45 is stopped.
[0107] At timing t12, the power supply sequence circuit
33 stops outputting the power supply voltage VCC. Thus,
the supply of the power supply voltage VCC to the driver
IC 45 is stopped. The recovery circuit 46 stops outputting
the power supply voltage VDD-DI. Thus, the power sup-
ply voltage VDD-DI supplied to the power supply input
terminal of the logic power supply voltage generator 44
is interrupted. As a result, the supply of the power supply
voltage VDD-IC to the driver IC 45 is stopped.
[0108] At timing t13, the power supply sequence circuit
33 stops outputting the power supply voltage VDD. At
timing t13, the control IC 35 stops outputting the clock
signal CK, the reset signal RST, and the initialization sig-
nal INIT. That is, at timing t13, the control IC 35 lowers
the clock signal CK, the reset signal RST, and the initial-
ization signal INIT from the H level to the L level.
[0109] For example, if the power supply voltage VAA
and the power supply voltage VCC are supplied to the
driver IC 45 and the power supply voltage VDD-IC is not
supplied to the driver IC 45, the drive signal is not supplied
from the logic circuit 51 to the level shifter 52. The level
shifter 52 is in an indefinite state if the power supply volt-
age VCC is supplied and the drive signal is not supplied
from the logic circuit 51. In this case, the level shifter 52
may turn on the two switching elements of the driver 53
at the same time. If the two switching elements of the
driver 53 are turned on at the same time, the power supply
voltage VAA is applied to conductive paths of the two
switching elements, and a through-current flows.
[0110] However, as described above, even if the con-
nection failure exists in the path through which the power
supply voltage VDD is transmitted, and the power supply
voltage VDD is not supplied to the buffer IC 43 and the
logic power supply voltage generator 44, the recovery
circuit 46 can supply the power supply voltage VCC to
the power supply input terminal of the logic power supply
voltage generator 44 via the first diode 61 and the resistor
62. With this configuration, the logic power supply voltage
generator 44 can generate the power supply voltage
VDD-IC using the power supply voltage VCC. That is,
the logic power supply voltage generator 44 can ensure
the potential of the power supply input terminal to which
the power supply voltage VDD-IC of the logic circuit 51
is input by the power supply voltage VCC. As a result,
the recovery circuit 46 can prevent the through-current
from flowing in the driver 53 even if the drive signal is not
supplied from the logic circuit 51 to the level shifter 52
and the level shifter 52 is in the indefinite state. That is,
the inkjet head 21 and the inkjet printer 1 according to
this embodiment have high safety.
[0111] In addition, the buffer IC 43 is in a state of not
inputting the control signal to the driver IC 45 if the power
supply voltage VDD is not supplied. That is, the buffer IC
43 is in a state of inputting the clock signal CK-IC, the
reset signal RST-IC, the initialization signal INIT-IC, and
the print data SDI-IC, all of which are at the substantial
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GND level, to the logic circuit 51 of the driver IC 45. In
this case, since the logic circuit 51 of the driver IC 45 is
not supplied with the clock signal CK-IC which is the ref-
erence clock, the logic circuit 51 does not operate and is
in a state of not consuming power. Thus, the potential of
the power supply input terminal of the logic circuit 51 can
be ensured with the minimum current. As a result, the
burden of power on the control IC 35 of the head controller
22 can be reduced.
[0112] The second diode 64, which prevents the power
supply voltage VDD-DI generated by the power supply
voltage VCC from being inputted to the power supply
input terminal of the buffer IC 43, is connected between
the power supply input terminal of the buffer IC 43 and
the connection point 70. With this configuration, the buffer
IC 43 can be prevented from being operated if the con-
nection failure exists in the path through which the power
supply voltage VDD is transmitted. Further, if the con-
nection failure exists in the path through which the power
supply voltage VDD is transmitted, by preventing the buff-
er IC 43 and the driver IC 45 from being operated, the
detection of defects by the control IC 35 of the head con-
troller 22 can be facilitated.
[0113] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the inventions. The
accompanying claims are intended to cover such forms
or modifications as would fall within the scope of the in-
ventions.

Claims

1. An inkjet head (21) comprising:

a driver IC (45) that includes a logic circuit and
a level shifter;
a logic power supply circuit that inputs a first
voltage to a power supply input terminal thereof
and supplies a voltage to the logic circuit; and
a first diode (61) that is provided with an anode
connected to a second voltage input to the level
shifter and a cathode connected to the power
supply input terminal of the logic power supply
circuit.

2. The head according to claim 1, wherein the first diode
is a Schottky diode.

3. The head according to claim 1 or 2, further compris-
ing:

a buffer IC (43) that inputs the first voltage to a

power supply input terminal thereof and supplies
a control signal to the logic circuit; and
a second diode (64) that is provided with an an-
ode connected to the power supply input termi-
nal of the buffer IC and a cathode connected to
a connection point between the cathode of the
first diode and the power supply input terminal
of the logic power supply circuit.

4. The head according to claim 3, further comprising:
a Zener diode that is provided with an anode con-
nected to GND and a cathode connected to the con-
nection point.

5. The head according to claim 3 or 4, further compris-
ing:
a resistor that is formed between the cathode of the
first diode and the connection point.

6. The head according to any one of claims 3 to 5,
wherein
the buffer IC is provided with an input-tolerant func-
tion.

7. The head according to any one of claims 3 to 6,
wherein
each signal input terminal of the buffer IC is config-
ured as an input protection circuit.

8. The head according to any one of claims 3 to 7,
wherein

the driver IC further includes a driver,
the logic circuit generates a drive signal, and
the level shifter converts a voltage level of the
drive signal input from the logic circuit and inputs
the converted drive signal to the driver.

9. An inkjet printer comprising:

an inkjet head (21) that ejects ink onto a print
medium; and
a head controller that supplies a first voltage and
a second voltage to the inkjet head, wherein
the inkjet head includes

a driver IC (45) that includes a logic circuit
and a level shifter,
a logic power supply circuit that inputs the
first voltage to a power supply input terminal
thereof and supplies a voltage to the logic
circuit, and
a first diode (61) that is provided with an
anode connected to the second voltage in-
put to the level shifter and a cathode con-
nected to the power supply input terminal
of the logic power supply circuit.
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