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Description

[0001] The present invention relates to an ink-jet print-
head, and more particularly, to an ink-jet printhead having
an improved structure in which heaters are properly dis-
posed, thereby improving the performance and life span
of a printhead.
[0002] Typically, ink-jet printheads are devices for
printing a predetermined color image by ejecting a small
volume of droplet of printing ink at a desired position on
a recording sheet. Ink-jet printheads are largely catego-
rized into two types depending on ink droplet ejection
mechanism: a thermally driven ink-jet printhead in which
a heat source is employed to form and expand bubbles
in ink causing ink droplets to be ejected, and a piezoe-
lectrically driven ink-jet printhead in which a piezoelectric
material deforms to exert pressure on ink causing ink
droplets to be ejected.
[0003] Hereinafter, the ink ejection mechanism in the
thermally driven ink-jet printhead will be described in
greater detail. When a pulse current flows through a heat-
er formed of a resistance heating material, heat is gen-
erated in the heater, and ink adjacent to the heater is
instantaneously heated to about 300° C. As such, ink is
boiled, and bubbles are generated in ink, expand, and
apply pressure to an inside of an ink chamber filled with
ink. As a result, ink in the vicinity of a nozzle is ejected
in droplets through nozzles to the ink chamber.
[0004] Here, the thermal driving method includes a top-
shooting method, a side-shooting method, and a back-
shooting method according to a growth direction of bub-
bles and an ejection direction of ink droplets.
[0005] The top-shooting method is a method in which
the growth direction of bubbles is the same as the ejection
direction of ink droplets. The side-shooting method is a
method in which the growth direction of bubbles is per-
pendicular to the ejection direction of ink droplets. The
back-shooting method is a method in which the growth
direction of bubbles is opposite to the ejection direction
of ink droplets.
[0006] The ink-jet printheads using the thermal driving
method should satisfy the following requirements: first,
manufacturing of the ink-jet printheads has to be simple,
costs have to be low, and mass production thereof has
to be possible, second, in order to obtain a high-quality
image, crosstalk between adjacent nozzles has to be
suppressed and a distance between adjacent nozzles
has to be narrow, that is, in order to increase dots per
inch (DPI), a plurality of nozzles have to be densely dis-
posed, and third, in order to perform a high-speed printing
operation, a period in which the ink chamber is refilled
with ink after being ejected from the ink chamber has to
be as short as possible and moreover the cooling of heat-
ed ink and heater is quickly performed so that a driving
frequency is increased.
[0007] FIG. 1 is a partial cutting perspective view sche-
matically illustrating a structure of a conventional ink-jet
printhead using a top-shooting method. FIG. 2 is a cross-

sectional view illustrating a vertical structure of the ink-
jet printhead of FIG. 1.
[0008] Referring to FIG. 1, the conventional ink-jet
printhead includes a base plate 10 formed by a plurality
of material layers stacked on a substrate, a barrier wall
20 which is formed on the base plate 10 and defines an
ink chamber 22, and a nozzle plate 30 stacked on the
barrier wall 20. Ink is filled in the ink chamber 22, and a
heater (13 of FIG. 2) which heats ink and generates bub-
bles is installed under the ink chamber 22. An ink passage
24 is a path through which ink is supplied to an inside of
the ink chamber 22, and the ink passage 24 is connected
to an ink reservoir (not shown). A plurality of nozzles 32
through which ink is ejected are formed in a position cor-
responding to each ink chamber 22.
[0009] The vertical structure of the ink-jet printhead de-
scribed above will be described below with reference to
FIG. 2.
[0010] An insulating layer 12 for insulation between a
heater 13 and a substrate 11 is formed on the substrate
11 formed of silicon. The heater 13 which heats ink in
the ink chamber 22 and generates bubbles is formed on
the insulating layer 12. The heater 13 is formed by de-
positing tantalum nitride (TaN) or tantalum-aluminum
(TaAI) on the insulating layer 12 in a thin film shape. A
conductor 14 for applying a current to the heater 13 is
formed on the heater 13. The conductor 14 is made of a
metallic material of good conductivity, such as aluminum
(AI) or aluminum (AI) alloy.
[0011] A passivation layer 15 for passivating the heater
13 and the conductor 14 is formed on the heater 13 and
the conductor 14. The passivation layer 15 prevents the
heater 13 and the conductor 14 from oxidizing or directly
contacting ink and is formed by depositing silicon nitride.
In addition, an anti-cavitation layer 16 on which the ink
chamber 22 is to be formed is formed on the passivation
layer 15.
[0012] Meanwhile, the barrier wall 20 for forming the
ink chamber 22 is stacked on the base plate 10 formed
of a plurality of material layers stacked on the substrate
11.
[0013] And, the nozzle plate 30 in which the nozzles
32 are formed is stacked on the barrier wall 20.
[0014] In the ink-jet printhead having the above struc-
ture, the anti-cavitation layer 16 formed on the passiva-
tion layer 15 prevents the heater 13 from damaging due
to a cavitation pressure generated during bubble col-
lapse. However, if the above-described anti-cavitation
layer 16 is formed on the passivation layer 15, the number
of printhead manufacturing processes is increased, and
heat generated in the heater 13 is not sufficiently trans-
ferred to ink.
[0015] Recently, in order to increase the life span of a
heater, an ink passage has an asymmetric structure so
that cavitation occurs in another place other than the
heater or cavitation is distributed in a wider area to reduce
a pressure thereof.
[0016] FIG. 3 is a plane view schematically illustrating
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a structure of an ink-jet printhead disclosed in U.S. Patent
No. 6,443,564. Referring to FIG. 3, the ink-jet printhead
has an asymmetric structure in which a heater 50 and a
nozzle 52 are disposed out of the center of an ink cham-
ber 54. Reference numeral 56 denotes an ink passage
through which ink is supplied to an inside of the ink cham-
ber 54.
[0017] The above structure causes a variation in flow
of ink filled in the ink chamber 54. As a result, damage
to the heater 50 caused by bubble collapse is lessened.
[0018] However, in the ink-jet printhead having the
above asymmetric structure, the linearity of ink droplets
ejected through the nozzle 52 is lowered, and the flow of
fluid disturbing an ink refill operation occurs. As such, a
driving frequency of a printhead is reduced.
[0019] US 2002/0012024 A1 discloses an ink-jet print-
head in which an elongate unit chamber each has two
heaters spaced apart by a predetermined distance. A
nozzle is formed in a region between the two heaters and
ink is supplied from both sides of the unit chamber. The
provision of two heaters in an elongate chamber prevents
back flow of ink.
[0020] According to an aspect of the present invention,
there is provided an ink-jet printhead comprising: an ink
chamber filled with ink to be ejected; a manifold arranged
for supplying ink to the ink chamber; an ink channel con-
necting the ink chamber and the manifold; a nozzle ar-
ranged for ejecting ink from the ink chamber; first and
second heaters arranged for heating ink in the ink cham-
ber and generating bubbles, the heaters being disposed
to be symmetrical with each other centering on the noz-
zle; and a conductor, which is electrically connected to
the first and second heaters and is arranged for applying
a current to the heaters, wherein the ink-jet printhead is
characterized in that only the ink channel and the nozzle
are in direct communication with the ink chamber, and
wherein one of the first and second heaters is arranged
to be closer to the ink channel than the other of the first
and second heaters.
The material and size of the first and second heaters may
be the same, so as to have the same resistance value.
[0021] Here, the first and second heaters may be elec-
trically connected in parallel or in series.
[0022] The nozzle plate may include a first passivation
layer, a second passivation layer, and a third passivation
layer, which are sequentially stacked on the substrate,
and the first and second heaters may be formed between
the first passivation layer and the second passivation lay-
er, and the conductor may be formed between the second
passivation layer and the third passivation layer. Here,
the nozzle plate may further include a heat dissipating
layer formed on the third passivation layer for dissipating
heat generated in the first and second heaters and heat
remaining around the first and second heaters.
[0023] The present invention thus provides an ink-jet
printhead having an improved structure in which two
heaters for sequentially collapsing bubbles are properly
disposed, thereby increasing the life span of a printhead

and improving a driving frequency of the printhead.
[0024] The above aspects and advantages of the
present invention will become more apparent by describ-
ing in detail an exemplary embodiment thereof with ref-
erence to the attached drawings in which:

FIG. 1 is a partial cutting perspective view illustrating
a conventional ink-jet printhead;
FIG. 2 is a cross-sectional view illustrating a vertical
structure of the ink-jet printhead of FIG. 1;
FIG. 3 is a plane view schematically illustrating a
conventional ink-jet printhead;
FIG. 4 is a plane view schematically illustrating an
ink-jet printhead according to an embodiment of the
present invention;
FIG. 5 is an enlarged plane view of a portion A of
FIG. 4;
FIG. 6 is a longitudinal cross-sectional view of the
ink-jet printhead taken along line VI-VI’ of FIG. 5;
FIG. 7 is a photo showing the shape of bubbles grown
in the ink-jet printhead according to the embodiment
of the present invention; and
FIG. 8 is a photo showing the shape of bubbles dur-
ing bubble collapse in the ink-jet printhead according
to the embodiment of the present invention.

[0025] Hereinafter, an exemplary embodiment of the
present invention will be described in detail with refer-
ence to the accompanying drawings. Same reference
numerals denote elements having same functions, and
the size and thickness of an element may be exaggerated
for clarity of explanation. It will be understood that when
a layer is referred to as being on another layer or on a
substrate, it can be directly on the other layer or on the
substrate, or intervening layers may also be present.
[0026] FIG. 4 is a plane view schematically illustrating
an ink-jet printhead according to an embodiment of the
present invention.
[0027] Referring to FIG. 4, the ink-jet printhead in-
cludes ink ejecting portions 103 disposed in two rows
and bonding pads 101 which are electrically connected
to each ink ejecting portion 103 on which wire bonding
is to be performed. In the drawing, the ink ejecting por-
tions 103 are disposed in two rows, or may be disposed
in one row or in three or more rows so as to improve
printing resolution
[0028] FIG. 5 is an enlarged plane view of a portion A
of FIG. 4. FIG. 6 is a longitudinal cross-sectional view of
the ink-jet printhead taken along line VI-VI’ of FIG. 5.
[0029] The structure of an ink-jet printhead according
to the embodiment of the present invention will be de-
scribed in detail with reference to FIGS. 5 and 6.
[0030] First, an ink chamber 102 to be filled with ink to
be ejected is formed on the surface of a substrate 100,
and a manifold 110 for supplying ink to the ink chamber
102 is formed on a rear surface of the substrate 110. The
surface and rear surface of the substrate 100 are etched,
thereby forming the ink chamber 102 and the manifold
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110. Thus, the ink chamber 102 and the manifold 110
may have various shapes. Here, a silicon on insulator
(SOl) substrate may be used as the substrate 100 on
which an insulating layer is interposed between two sili-
con layers. Meanwhile, the manifold 110 is connected to
an ink reservoir (not shown) in which ink is stored.
[0031] An ink channel 104 for connecting the ink cham-
ber 102 to the manifold 110 is formed on the surface of
the substrate 100 between the ink chamber 102 and the
manifold 110. Here, the ink channel 104 is formed to be
parallel to the surface of the substrate 100 and perforates
sidewalls of the ink chamber 102. The ink channel 104
is formed by etching the surface of the substrate 100,
like the ink chamber 102. Thus, the ink channel 104 may
have various shapes.
[0032] A nozzle plate 150 is stacked on the surface of
the substrate 100 on which the ink chamber 102, the ink
channel 104, and the manifold 110 are formed. The noz-
zle plate 150 forms upper walls of the ink chamber 102
and the ink channel 104. Nozzles 106 through which ink
is ejected from the ink chamber 102 are vertically perfo-
rated in a position of the nozzle plate 150, which corre-
sponds to the center of the ink chamber 102.
[0033] The nozzle plate 150 is formed of a plurality of
material layers stacked on the substrate 100.
[0034] First, a first passivation layer 112 is formed on
the surface of the substrate 100. The first passivation
layer 112 is a material layer for insulation between first
and second heaters 108a and 108b to be formed on the
first passivation layer 112 and the substrate 100 formed
under the first passivation layer 112. The first passivation
layer 112 may be formed of silicon oxide or silicon nitride.
[0035] The first and second heaters 108a and 108b
which are placed on the ink chamber 102 and heat ink
are formed on the first passivation layer 112. The first
and second heaters 108a and 108b heat ink and generate
a first bubble B1 and a second bubble B2 in the ink cham-
ber 102. Here, preferably, the material and size of the
first and second heaters 108a and 108b are the same so
as to have the same resistance value. The first and sec-
ond heaters 108a and 108b are formed of a resistance
heating material such as impurity-doped polycrystalline
silicon, tantalum-aluminum alloy, titanium nitride (TiN),
or tungsten silicide. The first and second heaters 108a
and 108b may be formed by depositing the resistance
heating material on the entire surface of the first passi-
vation layer 112 to a predetermined thickness and pat-
terning a deposited resultant. Specifically, impurity-
doped polycrystalline silicon may be formed to a thick-
ness of about 0.7-1 Pm by depositing polycrystalline sil-
icon together with impurities, for example, a source gas
of phosphorous (P) by low pressure chemical vapor dep-
osition (LP CVD). When the first and second heaters
108a and 108b are formed of tantalum-aluminum alloy,
titanium nitride (TiN), or tungsten silicide, the first and
second heaters 108a and 108b may be formed to a thick-
ness of about 0.1-0.3 Pm by depositing tantalum-alumi-
num alloy, titanium nitride (TiN), or tungsten silicide by

sputtering or chemical vapor deposition (CVD). The dep-
osition thickness of the resistance heating material may
be different, so as to have proper resistance in consid-
eration of the widths and lengths of the first and second
heaters 108a and 108b. Subsequently, the resistance
heating material deposited on the entire surface of the
first passivation layer 112 is patterned by a photolitho-
graphic process using a photomask and a photoresist
and an etch process using a photoresist pattern as an
etch mask. The first and second heaters 108a and 108b
may have various shapes, except for a rectangular shape
shown in FIG. 5.
[0036] The first and second heaters 108a and 108b
are disposed to be symmetrical with each other centering
on the nozzles 106. Here, the first heater 108a is dis-
posed toward the ink channel 104, and the second heater
108b is disposed in a direction opposite to the first heater
108a centering on the nozzles 106. The operation of the
first and second heaters 108a and 108b disposed above
will be described later.
[0037] Meanwhile, a current is applied from a conduc-
tor 118 connected to the first and second heaters 108a
and 108b, to the first and second heaters 108a and 108b.
In this case, the first and second heaters 108a and 108b
may be electrically connected in parallel or in series.
[0038] A second passivation layer 114 is formed on
the first and second heaters 108a and 108b and the first
passivation layer 112. The second passivation layer 114
is a material layer for insulation between the first and
second heaters 108a and 108b to be formed under the
second passivation layer 114 and the conductor 118
formed on the second passivation layer 114. The second
passivation layer 114 may be formed of silicon oxide or
silicon nitride, like the first passivation layer 112.
[0039] The conductor 118 which is electrically con-
nected to the first and second heaters 108a and 108b
and applies a pulse current to the first and second heaters
108a and 108b is formed on the second passivation layer
114. Here, one end of the conductor 118 is connected to
the first and second heaters 108a and 108b via a contact
hole (not shown) formed on the second passivation layer
114, and the other end thereof is electrically connected
to a bonding pad (101 of FIG. 4). The conductor 118 may
be formed of metal of good conductivity, such as alumi-
num (Al), aluminum alloy, gold (Au), or silver (Ag).
[0040] A third passivation layer 116 is formed on the
second passivation layer 114 and the conductor 118. The
third passivation layer 116 may be formed of tetraethyl-
orthosilicate oxide or silicon oxide.
[0041] A heat dissipating layer 120 is formed on the
third passivation layer 116. The heat dissipating layer
120 is an uppermost material layer of the plurality of ma-
terial layers which are components of the nozzle plate
150. The heat dissipating layer 120 is formed of a metallic
material of good thermal conductivity, such as nickel (Ni),
copper (Cu), or gold (Au). The heat dissipating layer 120
is formed to a larger thickness of about 10-100 Pm by
electroplating the above metallic material on the third
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passivation layer 116. To this end, a seed layer (not
shown) for electroplating of the above metallic material
may be formed on the third passivation layer 116. Here,
the seed layer may be formed of a metallic material of
good electrical conductivity, such as copper (Cu), chrome
(Cr), titanium (Ti), gold (Au), or nickel (Ni).
[0042] The heat dissipating layer 120 dissipates heat
generated in the first and second heaters 108a and 108b
and heat remaining around the first and second heaters
108a and 108b. In other words, heat generated in the
first and second heaters 108a and 108b and heat remain-
ing around the first and second heaters 108a and 108b
after ink is ejected are conducted on the heat dissipating
layer 120 and dissipated. Thus, heat is more quickly dis-
sipated after ink is ejected, and temperature around the
nozzles 106 is lowered. Thus, a printing operation can
be stably performed at a high driving frequency.
[0043] Since the heat dissipating layer 120 is formed
by a plating process, the heat dissipating layer 120 may
be formed to a larger thickness as a single body with
other elements of the ink-jet printhead. Thus, heat can
be effectively dissipated. In addition, since the length of
the nozzles 106 is sufficiently long, the linearity of ink
droplets ejected through the nozzles 106 is improved.
Thus, ink droplets can be ejected to be precisely perpen-
dicular to the surface of the substrate 100.
[0044] Meanwhile, the nozzles 106 formed in the noz-
zle plate 150 has a taper shape such that a diameter
thereof becomes smaller as the nozzles 106 extend to-
ward an outlet. Accordingly, the ejection performance of
ink droplets is improved, and the external surface of the
nozzle plate 150 is not wet with ink.
[0045] Hereinafter, the operation of ejecting ink in the
ink-jet printhead having the above structure will be de-
scribed.
[0046] First, if the pulse current is applied to the first
and second heaters 108a and 108b via the conductor
118 in a state where ink is filled in the ink chamber 102,
heat is generated in the first and second heaters 108a
and 108b. Heat is transferred to ink filled in the ink cham-
ber 102 through the first passivation layer 112. As a re-
sult, ink is boiled, and first and second bubbles B1 and
B2 are generated in ink. Here, the first and second bub-
bles B1 and B2 are generated from lower portions of the
first and second heaters 108a and 108b. The first and
second bubbles B1 and B2 expand by heat supplied con-
tinuously. As a result, ink is ejected through the nozzles
106.
[0047] Meanwhile, the first heater 108a is disposed to-
ward the ink channel 104 through which ink is flowed to
the ink chamber 102, and the second heater 108b is dis-
posed in a direction opposite to the first heater 108a
centering on the nozzles 106. If the first and second heat-
ers 108a and 108b are disposed to be symmetrical with
each other centering on the nozzles 106, the linearity of
ink droplets ejected from the ink chamber 102 is im-
proved. In addition, the disposition of the first and second
heaters 108a and 108b causes a variation in shape of

the first and second grown bubbles B1 and B2.
[0048] FIG. 7 is a photo showing the shape of bubbles
grown in the ink-jet printhead according to the embodi-
ment of the present invention. Referring to FIG. 7, the
first bubble B1 generated in the first heater 108a expands
toward the ink channel 104 to be larger than the second
bubble B2 generated in the second heater 108b. This is
because the first bubble B1 applies a pressure to ink
inside the ink channel 104 during growing, whereas the
growth of the second bubble B2 is restricted by sidewalls
of the ink chamber 102.
[0049] Next, when the current applied is cut off when
the expanded sizes of the first and second bubbles B1
and B2 are maximum in size, the first and second bubbles
B1 and B2 contract and collapse. In this case, ink ejected
through the nozzles 160 is separated from the nozzles
106 and is ejected in droplets.
[0050] Meanwhile, since the first bubble B1, generated
in the first heater 108a placed toward the ink channel
104, easily pulls ink filled in the ink channel 104, the first
bubble B1 collapses more quickly than the second bubble
B2. If the first and second bubbles B1 and B2 sequentially
collapse, an ink refill operation is expedited. As a result,
the driving frequency of the printhead is improved. In ad-
dition, the first and second heaters 108a and 108b are
disposed to be symmetrical with each other centering on
the nozzles 106. Thus, a cavitation pressure, generated
when each of the first and second bubbles B1 and B2
collapses, is not concentrated on the center of each of
the first and second heaters 108a and 108b but is scat-
tered. Thus, each of the first and second heaters 108a
and 108b is prevented from damaging due to the cavita-
tion pressure.
[0051] FIG. 8 is a photo showing the shape of bubbles
when bubbles contract and collapse in the ink-jet print-
head according to the embodiment of the present inven-
tion. Referring to FIG. 8, the first and second bubbles B1
and B2 are respectively scattered over edges of the first
and second heaters 108a and 108b and respectively col-
lapse, and each of the first and second bubbles B1 and
B2 has a half-moon shape due to a pressure of ink flowed
from the ink channel 104. In addition, the first bubble B1,
generated in the first heater 108a placed toward the ink
channel 104, collapses prior to the second bubble B2.
[0052] As described above, the ink-jet printhead ac-
cording to the present invention has the following effects.
First, bubbles are generated in two heaters such that a
cavitation pressure, generated during bubble collapse,
is not concentrated on the center of a heater but is scat-
tered. Thus, the heaters are prevented from damaging
due to the cavitation pressure, and the life span of the
ink-jet printhead is increased. Second, the two heaters
are disposed to be symmetrical with each other centering
on a nozzle such that the linearity of ink ejected from an
ink chamber is improved. Third, one of the two heaters
is disposed toward an ink channel, and the other one is
disposed in a direction opposite to the disposed heater,
and the bubbles sequentially collapse, such that an ink
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refill operation is expedited. As a result, the driving fre-
quency of the printhead is improved.
[0053] Although the preferred embodiment of the
present invention is described in detail as above, the
scope of the present invention is not limited to this but
various changes and other embodiments may be made.
For example, a material used in forming each element
of an ink-jet printhead according to the present invention
has been just exemplified, and a variety of materials may
be used to form elements. In other words, a variety of
materials of good processing properties other than silicon
may be used to form a substrate. Similarly, a variety of
materials may be used to form a heater, a conductor, a
passivation layer, or a heat dissipating layer. Further,
specific values exemplified above may be adjusted var-
ied within a range where the ink-jet printhead can operate
normally. Accordingly, it is intended that the scope of the
invention be defined by the claims appended hereto.

Claims

1. An ink-jet printhead comprising:

an ink chamber (102) filled with ink to be ejected;
a manifold (110) arranged for supplying ink to
the ink chamber (102);
an ink channel (104) connecting the ink chamber
(102) and the manifold (110);
a nozzle (106) arranged for ejecting ink from the
ink chamber (102);
first and second heaters (108a, 108b) arranged
for heating ink in the ink chamber (102) and gen-
erating bubbles, the heaters (108a, 108b) being
disposed to be symmetrical with each other
centering on the nozzle (106); and
a conductor (118), which is electrically connect-
ed to the first and second heaters (108a, 108b)
and is arranged for applying a current to the
heaters (108a, 108b),
wherein the ink-jet printhead is characterized
in that only the ink channel (104) and the nozzle
(106) are in direct communication with the ink
chamber (102), and wherein one of the first and
second heaters (108a, 108b) is arranged to be
closer to the ink channel (104) than the other of
the first and second heaters (108a, 108b).

2. The ink-jet printhead of claim 1, wherein
the ink chamber (102) filled with ink to be ejected is
formed on a surface of a substrate (100), the mani-
fold (110) is formed on a rear surface of the substrate
(100), and the ink channel (104) is formed to be par-
allel to the surface of the substrate (100); and
the nozzle (106) is formed in a nozzle plate (150) in
a position corresponding to a center of the ink cham-
ber (102), the nozzle plate (150) is stacked on the
substrate (100) and forms upper walls of the ink

chamber (102), and the first and second heaters
(108a, 108b) and the conductor (118) are disposed
on the nozzle plate (150).

3. The ink-jet printhead of claim 1 or 2, wherein material
and size of the first and second heaters (108a, 108b)
are the same, so that they have the same resistance
value.

4. The ink-jet printhead of any one of claims 1 to 3,
wherein the first and second heaters (108a, 108b)
are electrically connected in parallel.

5. The ink-jet printhead of any one of claims 1 to 3,
wherein the first and second heaters (108a, 108b)
are electrically connected in series.

6. The ink-jet printhead of claim 2, wherein the nozzle
plate (150) includes a first passivation layer (112), a
second passivation layer (114), and a third passiva-
tion layer (116), which are sequentially stacked on
the substrate (100), and the first and second heaters
(108a, 108b) are formed between the first passiva-
tion layer (112) and the second passivation layer
(114), and the conductor (118) is formed between
the second passivation layer (114) and the third pas-
sivation layer (116).

7. The ink-jet printhead of claim 6, wherein the nozzle
plate (150) further includes a heat dissipating layer
(120) formed on the third passivation layer (116) for
dissipating heat generated in the first and second
heaters (108a, 108b) and heat remaining around the
first and second heaters (108a, 108b).

Patentansprüche

1. Tintenstrahldruckkopf, der Folgendes umfasst:

eine Tintenkammer (102), die mit auszustoßen-
der Tinte gefüllt ist;
einen Verteiler (110) zum Zuführen von Tinte
zur Tintenkammer (102);
einen Tintenkanal (104), der die Tintenkammer
(102) mit dem Verteiler (110) verbindet;
eine Düse (106) zum Ausstoßen von Tinte aus
der Tintenkammer (102);
eine erste und eine zweite Heizung (108a, 108b)
zum Erhitzen von Farbe in der Tintenkammer
(102) und zum Erzeugen von Blasen, wobei die
Heizungen (108a, 108b) symmetrisch zueinan-
der mit der Düse (106) in der Mitte angeordnet
sind; und
einen Leiter (118), der elektrisch mit der ersten
und der zweiten Heizung (108a, 108b) verbun-
den und so gestaltet ist, dass er den Heizungen
(108a, 108b) Strom zuführt,

9 10 
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wobei der Tintenstrahldruckkopf dadurch ge-
kennzeichnet ist, dass nur der Tintenkanal
(104) und die Düse (106) in direkter Verbindung
mit der Tintenkammer (102) sind, und wobei sich
die erste oder die zweite Heizung (108a, 108b)
näher am Tintenkanal (104) befindet als die je-
weils andere aus erster und zweiter Heizung
(108a, 108b).

2. Tintenstrahldruckkopf nach Anspruch 1, wobei
die mit auszustoßender Tinte gefüllte Tintenkammer
(102) auf einer Oberfläche eines Substrats (100)
ausgebildet ist, wobei der Verteiler (100) auf einer
Rückseite des Substrats (100) ausgebildet ist und
der Tintenkanal (104) parallel zur Oberfläche des
Substrats (100) ausgebildet ist; und
die Düse (106) in einer Düsenplatte (150) in einer
Position ausgebildet ist, die einer Mitte der Tinten-
kammer (102) entspricht, die Düsenplatte (150) auf
dem Substrat (100) gestapelt ist und obere Wände
der Tintenkammer (102) bildet und die erste und
zweite Heizung (108a, 108b) und der Leiter (118)
auf der Düsenplatte (150) angeordnet sind.

3. Tintenstrahldruckkopf nach Anspruch 1 oder 2, wo-
bei Material und Größe der ersten und der zweiten
Heizung (108a, 108b) gleich sind, so dass sie den-
selben Widerstandwert haben.

4. Tintenstrahldruckkopf nach einem der Ansprüche 1
bis 3, wobei die erste und die zweite Heizung (108a,
108b) elektrisch parallel geschaltet sind.

5. Tintenstrahldruckkopf nach einem der Ansprüche 1
bis 3, wobei die erste und die zweite Heizung (108a,
108b) elektrisch in Serie geschaltet sind.

6. Tintenstrahldruckkopf nach Anspruch 2, wobei die
Düsenplatte (150) eine erste Passivierungsschicht
(112), eine zweite Passivierungsschicht (114) und
eine dritte Passivierungsschicht (116) aufweist, die
sequentiell auf dem Substrat (100) gestapelt sind,
und die erste und die zweite Heizung (108a, 108b)
zwischen der ersten Passivierungsschicht (112) und
der zweiten Passivierungsschicht (114) ausgebildet
sind und der Leiter (118) zwischen der zweiten Pas-
sivierungsschicht (114) und der dritten Passivie-
rungsschicht (116) ausgebildet ist.

7. Tintenstrahldruckkopf nach Anspruch 6, wobei die
Düsenplatte (150) ferner eine wärmeableitungs-
schicht (120) aufweist, die auf der dritten Passivie-
rungsschicht (116) ausgebildet ist, um in der ersten
und zweiten Heizung (108a, 108b) erzeugte Wärme
und um die erste und die zweite Heizung (108a,
108b) herum verbleibende Wärme abzuleiten.

Revendications

1. Tête d’impression à jet d’encre comprenant:

une chambre à encre (102) remplie d’encre à
éjecter;
un collecteur (110) agencé pour fournir l’encre
à la chambre à encre (102);
un conduit d’encre (104) reliant la chambre à
encre (102) et le collecteur (110);
une buse (106) agencée pour éjecter l’encre de
la chambre à encre (102);
des premier et deuxième réchauffeurs (108a,
108b) agencés pour chauffer l’encre dans la
chambre à encre (102) et générer des bulles,
les réchauffeurs (108a, 108b) étant disposés
pour être symétriques l’un à l’autre par rapport
à la buse (106); et
un conducteur (118) qui est connecté électrique-
ment aux premier et deuxième réchauffeurs
(108a, 108b) et agencé pour appliquer un cou-
rant aux réchauffeurs (108a, 108b),
la tête d’impression à jet d’encre étant caracté-
risée en ce que seuls le conduit d’encre (104)
et la buse (106) sont en communication directe
avec la chambre à encre (102), et l’un des pre-
mier et deuxième réchauffeurs (108a, 108b)
étant agencé pour être plus proche du conduit
d’encre (104) que l’autre des premier et deuxiè-
me réchauffeurs (108a, 108b).

2. Tête d’impression à jet d’encre selon la revendica-
tion 1, dans laquelle
la chambre à encre (102) remplie d’encre à éjecter
est formée sur une surface d’un substrat (100), le
collecteur (110) est formé sur une surface arrière du
substrat (100), et le conduit d’encre (104) est formé
de manière à être parallèle à la surface du substrat
(100); et
la buse (106) est formée dans une plaque de buse
(150) dans une position correspondant au centre de
la chambre à encre (102), la plaque de buse (150)
est empilée sur le substrat (100) et forme des parois
supérieures de la chambre à encre (102), et les pre-
mier et deuxième réchauffeurs (108a, 108b) et le
conducteur (118) sont disposés sur la plaque de bu-
se (150).

3. Tête d’impression à jet d’encre selon la revendica-
tion 1 ou 2, dans laquelle le matériau et la taille des
premier et deuxième réchauffeurs (108a, 108b) sont
les mêmes, si bien qu’ils ont la même valeur de ré-
sistance.

4. Tête d’impression à jet d’encre selon l’une quelcon-
que des revendications 1 à 3, dans laquelle les pre-
mier et deuxième réchauffeurs (108a, 108b) sont
connectés électriquement en parallèle.
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5. Tête d’impression à jet d’encre selon l’une quelcon-
que des revendications 1 à 3, dans laquelle les pre-
mier et deuxième réchauffeurs (108a, 108b) sont
connectés électriquement en série.

6. Tête d’impression à jet d’encre selon la revendica-
tion 2, dans laquelle la plaque de buse (150) com-
prend une première couche de passivation (112),
une deuxième couche de passivation (114), et une
troisième couche de passivation (116) qui sont em-
pilées séquentiellement sur le substrat (100), et les
premier et deuxième réchauffeurs (108a, 108b) sont
formés entre la première couche de passivation
(112) et la deuxième couche de passivation (114),
et le conducteur (118) est formé entre la deuxième
couche de passivation (114) et la troisième couche
de passivation (116).

7. Tête d’impression à jet d’encre selon la revendica-
tion 6, dans laquelle la plaque de buse (150) com-
prend en outre une couche de dissipation thermique
(120) formée sur la troisième couche de passivation
(116) pour dissiper la chaleur générée dans les pre-
mier et deuxième réchauffeurs (108a, 108b) et la
chaleur restante autour des premier et deuxième ré-
chauffeurs (108a, 108b).

13 14 



EP 1 447 222 B1

9



EP 1 447 222 B1

10



EP 1 447 222 B1

11



EP 1 447 222 B1

12



EP 1 447 222 B1

13

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 6443564 B [0016] • US 20020012024 A1 [0019]


	bibliography
	description
	claims
	drawings

