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in a need for specialized, multi-layer connective circuitry so that the
driver transistors can commu- Background of the Invention
nicate with the resistors and other portions of the printing system.
Typically, this connective circuitry The present invention generally
relates to ther-   5   involves a plurality of separate conductive layers,
mal inkjet systems, and more particularly to an      each being formed
using conventional circuit fab- inkjet printhead having driver circuitry
thereon     rication techniques. However, this procedure again which
communicates with the printing resistors and   results in increased
production costs and dimin- other components of the printhead using a
special-  ished manufacturing efficiency. The present inven- ized
conductive system.                         10  tion involves a unique
conductive system for elec- A substantial demand exists for printing sys-
trically connecting the driver transistors with the tems of high efficiency
and resolution. To satisfy   printing resistors and other necessary
components. this demand, thermal inkjet cartridges have been     The
invention uses a minimal number of conduc- developed which print in a rapid
and efficient man-  tive layers which are arranged in a special manner ner.
These cartridges include an ink reservoir in  15  in order to reduce the
number of production steps. fluid communication with a substrate having a
plu-   The resulting product operates in a highly efficient rality of
resistors thereon. Selective activation of  manner, and is economically
manufactured com- the resistors causes thermal excitation of the ink
pared with previous production methods. and expulsion thereof from the
cartridge. Repre- sentative thermal inkjet systems are discussed in  20
Summary of the Invention U.S. Patent No. 4,500,895 to Buck et al., No.
4,513,298 to Scheu, No. 4,794,409 to Cowger et al.,     It is an object of
the present invention to pro- the Hewlett-Packard Journal, Vol. 36, No. 5
(May     vide a thermal inkjet printing system of improved 1985), and the
Hewlett-Packard Journal, Vol. 39,     design. No. 4 (August 1988).
25      It is another object of the invention to provide a In recent years,
research has been conducted     thermal inkjet printing system which is
readily man- in order to increase the degree of print resolution  ufactured
using a minimal number of processing and quality of thermal inkjet printing
systems. Print  steps. resolution necessarily depends on the number of
It is another object of the invention to provide a printing resistors
formed on the cartridge substrate.  30  thermal inkjet printing system
which uses a mini- Modern circuit fabrication techniques allow the      mal
number of operating components. placement of substantial quantities of
resistors on a   It is a further object of the invention to provide     -
single printhead substrate. However, the number of   a thermal inkjet
printing system  in which the resistors applied to the substrate is limited
by the  amount and complexity of interconnect compo- conductive components
used to electrically con-   35   nents used to connect the ink cartridge to
the nect the cartridge to external pulse driver circuitry  printer is
reduced. in the printer unit. Specifically, an increasingly      It is a
still further object of the invention to large number of resistors requires
a correspond-     provide a thermal inkjet printing system which uses ingly
large number of interconnection pads, leads,   a substrate having driver
circuitry and heating re- and the like. This causes greater manufactur-  40
sistors integrally formed thereon. ing/production costs, and increases the
probability     It is an even further object of the invention to that
defects will occur during the manufacturing     provide a thermal inkjet
printing system which uses process.
a specialized conductive system  for electrically In order to solve this
problem, thermal inkjet   connecting the driver circuitry and heating
resistors printheads have been developed which incorporate  45  of the
printhead, both of which are formed on a pulse driver circuitry (e.g. metal
oxide semiconduc-  common substrate. tor field effect (MOSFET) transistors)
directly on      In accordance with the foregoing objects, the the
printhead substrate with the resistors. This de-  present invention
involves a specialized inkjet prin- velopment is described  in  U.S. Patent
No.          thead which operates efficiently and is readily man- 4,719,477
to Hess (EP-A-0 229 673). The incor-  50   ufactured using a minimal number
of processing poration of driver circuitry on the printhead sub-   steps.
Specifically, the printhead consists of a sub- strate in this manner
reduces the number of inter-  strate which includes heating resistors and
pulse connect components need to electrically connect      drive circuitry
(e.g. MOSFET transistors) integrally the cartridge to the printer unit.
This results in an  formed thereon. Each resistor is produced by the
improved degree of production and operating effi-  55  application of a
layer of resistive material onto the ciency.
substrate. The layer of resistive material preferably The integration of
driver components and print-  consists of a composition selected from the
group ing resistors onto a common substrate also results   consisting of
polycrystalline silicon, a co-sputtered 2    



3                 EP 0 493 897 B1                     4 mixture of tantalum
and aluminum, and tantalum     Detailed Description of a Preferred
Embodiment nitride. The layer of resistive material is applied so that it
is in direct physical engagement with the      The present invention
involves a specialized electrical contact regions of the drive transistors
thermal inkjet printhead having driver circuitry and (e.g., the source,
gate, and drain of MOSFET tran-   5   heating resistors thereon. Both of
these compo- sistors). A layer of conductive material (e.g., alu-  nents
are electrically connected to each other in a minum, gold, or copper) is
positioned on selected  unique manner as described herein. With reference
portions of the layer of resistive material in order to  to Figs. 1 and 2,
exemplary thermal ink jet car- form covered sections of the resistive
material and  tridges are illustrated which are suitable for use uncovered
sections thereof. The uncovered sec-  10  with the present invention.
However, the invention tions ultimately function as heating resistors in
the  is prospectively applicable to other thermal inkjet printhead. The
covered sections are used to form   printing systems, and shall not be
limited to incor- continuous conductive links between the electrical
poration within the cartridges of Figs. 1 and 2. contact regions of the
transistors and other compo-    With continued reference to Fig. 1, a
cartridge nents in the printing system (e.g. the heating resis-  15  10 is
shown which includes a backing plate 12 tors). Thus, the layer of resistive
material performs  having an outer face 13 with a recess 14 therein. dual
functions: (1) as heating resistors in the sys-  Secured within the recess
14 is a substrate 16. The tem, and (2) as direct conductive pathways to the
substrate 16 may be configured as desired to in- drive transistors. This is
a significant development,  clude both pulse driver circuitry 17 and
heating and substantially eliminates the need to use mul-  20  resistors 19
thereon as schematically illustrated in tiple layers for carrying out these
functions.     Fig. 1 and discussed in U.S. Patent 4,719,477 to A selected
portion of protective material is then  Hess. Positioned on the substrate
16 is an orifice applied to the covered and uncovered sections of   plate
20 through which ink is ultimately ejected. resistive material. Thereafter,
an orifice plate mem-  The cartridge 10 further includes ink-retaining ber
having a plurality of openings therethrough is  25   means in the form of a
flexible bladder unit 22 positioned on the protective material. Beneath the
which is fixedly secured to the inner face 23 of the opening, a section of
the protective material is   backing plate 12. The bladder unit 22 is
positioned removed in order to from an ink-receiving cavity   within a
protective cover member 24 which is se- thereunder. Positioned below each
cavity is one of  cured to the backing plate 12. Accordingly, the the
heating resistors formed as described above.  30  backing plate 12 and the
cover member 24 com- The activation of each resistor by its associated
bine to form a housing 25 designed to retain the driver transistor causes
the resistor to heat the  bladder unit 22 therein. An outlet 26 is provided
cavity above it, thereby expelling ink therefrom.  through the backing
plate 12 which communicates These and other objects, features, and advan-
with the interior of the bladder unit 22. In operation, tages of the
present invention shall be described   35  ink flows from the bladder unit
22 through outlet below in the following Brief Description of the    26.
Thereafter, the ink flows through channel 28 Drawings and Detailed
Description of Preferred     and passes into an opening 32 through the sub-
Embodiments.                                       strate 16 where it is
subsequently dispensed. Fur- ther structural details regarding cartridge
10, as Brief Description of the Drawings             40  well as the
operational characteristics thereof are described in U.S. Patent No.
4,500,895 to Buck et Illustrative and presently preferred embodi-    al.
which, along with U.S. Patent 4,719,477, is in- ments of the invention are
shown in the accom-     corporated herein by reference. Cartridge 10 is
panying drawings in which:                         currently being
manufactured and sold by the Fig. 1 is a partially exploded perspective
view of  45   Hewlett-Packard Company of Palo Alto, California a
representative thermal inkjet cartridge in which  under the THINKJET
trademark. the present invention may be used.                  In Fig. 2,
an additional exemplary cartridge 36 Fig. 2 is a partially exploded
perspective view of  with which the present invention may be used is an
alternative thermal inkjet cartridge in which  illustrated. Cartridge 36
includes a reservoir 38 the present invention may be used.          50
having an opening 40 in the bottom thereof as Figs. 3-11  involve enlarged,
cross-sectional   illustrated. Also included is a lower portion 42 sized
schematic views of the materials and sequential  to receive ink-retaining
means in the form of a production steps used to produce a thermal
porous, sponge-like member 44. The reservoir 38 inkjet printhead in
accordance with the present  and the lower portion 42 attach together to
form a invention, with the completed product being   55  housing 49 in
which the sponge-like member 44 is schematically illustrated in Fig. 11.
positioned. Ink from the reservoir 38 flows through opening 40 into the
porous sponge-like member 44. Thereafter, during printer operation, ink
flows 3    
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member 44 through an outlet       Fig. 3 illustrates a substrate 70 which,
in a 50 in the lower portion 42. The ink then passes    preferred
embodiment, has a lower portion 71 man- through an additional opening 58 in
a substrate 59  ufactured of P-type monocrystalline silicon. The which may
include driver circuitry and heating re-  lower portion 71 preferably has a
thickness of sistors (not shown) thereon in accordance with U.S.   5
about 19 - 21 mils (20 mils = optimum). Patent No. 4,719,477. The cartridge
36 further in-     The substrate 70 further includes an upper cludes an
orifice plate 60 through which the ink   layer 72 of silicon dioxide which
is formed by passes during printer operation. Additional details  thermal
oxidation. Alternatively, upper layer 72 may and operational
characteristics of cartridge 36 are  be formed by heating the lower portion
71 in a discussed in U.S. Patent 4,794,409 to Cowger, et  10   mixture of
silane, oxygen, and argon at a tempera- al. which is incorporated herein by
reference. Car-  ture of about 300 - 400 degrees C until the desired tridge
36 is currently being manufactured and sold  thickness of silicon dioxide
has been formed, as by the Hewlett-Packard Company of Palo Alto,
discussed in U.S. Patent 4,513,298 to Scheu which California under the
DESKJET trademark. Further-   is incorporated herein by reference. Thermal
oxida- more, the general construction and operation of  15  tion processes,
and other basic layer formation thermal inkjet systems is described in the
Hewlett-  techniques described herein, including chemical Packard Journal,
Vol. 36, No. 5 (May 1985) and the  vapor deposition (CVD), plasma-enhanced
chemi- Hewlett-Packard Journal, Vol. 39, No. 4 (August    cal vapor
deposition (PECVD), low-pressure chemi- 1988), both of which are also
incorporated herein  cal vapor  deposition  (LPCVD), and  mask- by
reference.                                  20  ing/imaging processes used
for layer definition are As previously indicated, enhanced print resolu-
well known in the art and described in a book by tion is an important goal
in the design of thermal  Elliott, D.J., entitled Integration Circuit
Fabrication inkjet printing systems. Normally, this goal is ac-
Technology, McGraw-Hill Book Company, New complished through the use of
increased numbers    York, 1982 (ISBN No. 0-07-019238-3). of heating
resistors. Modem circuit fabrication tech-   25  The upper layer 72 has a
preferred thickness niques enable substantial amounts of resistors to  of
about 10,000 - 24,000 angstroms (17,000 ang- be fabricated on printer
substrates. However, phys-  stroms = optimum). For the purposes of this ap-
ical limitations exist with respect to the conductive  plication, the
substrate 70 shall be defined to in- connection circuitry used to connect
the resistors  clude both the lower portion 71 and the upper layer. to
pulse driver circuitry in the printer unit as noted   30  72. In a
preferred embodiment, the upper layer 72 above. To solve this problem,
thermal inkjet prin-  may also include a thin dielectric substrate layer
theads have been developed which include pulse     (not shown). An
exemplary material for this pur- driver components (e.g. MOSFET
transistors) di-    pose includes CVD deposited silicon dioxide at a rectly
on the substrate, as described in U.S. Patent  thickness of about 3500 -
4500 angstroms (4000 4,719,477. This development substantially reduces   35
angstroms = optimum). In an alternative embodi- the number of connective
components necessary      ment, silicon nitride may be used at a thickness
of for cartridge operation. Nonetheless, the integration  about 800 - 1200
angstroms. Again, the substrate of both heating resistors and MOSFET driver
tran-  70 shall be defined herein to include the dielectric sistors onto a
common substrate created a need     layer described above. for additional
layers of conductive circuitry on the   40  Integrally formed on the
substrate 70 is a plu- substrate so that the transistors may be
electrically  rality of drive transistors (e.g. of the MOSFET connected to
the resistors and other components of  type), one of which is schematically
illustrated at the system. These additional layers result in in-  reference
number 74 in Fig. 3. Basically, the tran- creased production and material
costs. The present  sistor 74 is of the MOSFET silicon-gate variety,
invention involves a special circuit arrangement for  45  and includes a
source diffusion 76, gate 78 and connecting the resistors, transistors, and
other   drain diffusion 79, all of which define electrical components of
the system together which avoids     contact regions to which various
components (e.g. these problems in a highly efficient manner.
resistors) and electrical circuitry may be connected With reference to
Figs. 3-11, schematic illustra-  using the present invention as described
In greater tions are provided which show the process steps   50  detail
below. Formation techniques involving MOS- necessary to electrically
connect the electrical con-  FET transistors are well known in the art, and
date tact regions of the pulse drive transistors with the  back to the
early 1960's. MOSFET transistor forma- heating resistors and other printer
components in  tion is specifically discussed in Appels, J.A. et al.,
accordance with the present invention. The term    "Local Oxidation of
Silicon; New Technological As- "electrical contact regions" as used herein
shall  55  pects," Philips Research Reports, Vol. 26, No. 3, represent the
source, gate, and drain of a MOSFET  pp. 157-165 (June 1971); Kooi, E., et
al., "Locos transistor or the base, collector, and emitter of a bi-
Devices," Philips Research Reports, Vol. 26, No. 3, polar transistor
device.                           pp. 166-180  (June  1971); U.S. Patent
No. 4    
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Schwabe; and Elliot, D.J., supra, all of  perature range for achieving this
decomposition is which are incorporated herein by reference.        about
600 - 650 degrees C, and a typical deposi- Next, a layer 80 of electrically
resistive material  tion rate is about one micron per minute. Doping is is
applied directly on top of the upper layer 72 of  accomplished using oxide
masking and diffusion the substrate 70 (Fig. 4). As shown in Fig. 4, the
5   techniques well known in the art of semiconductor layer 80 includes a
first section 82 having a first  doping and discussed in U.S. Patent No.
4,513,298 end 84 and a second end 86. The first section 82   to Scheu and
in Elliott, D.J., supra. is continuous and uninterrupted from end 84 to end
In general, the layer 80 (if manufactured of, 86. In addition, end 84 is in
direct physical contact  e.g., tantalum-aluminum) is applied at a uniform
with drain diffusion 79 of transistor 74 as illustrated,  10  thickness of
about 770 - 890 angstroms (830 ang- with no intervening layers of material
therebetween.  stroms = optimum). If polycrystalline silicon Is This direct
connection is an important and substan-  used, the layer 80 is applied at a
thickness of tial departure from previously-designed systems.   about 3000
- 5000 angstroms (4000 angstroms = The layer 80 also consists of a second
section  optimum). 90 which is positioned in direct electrical/physical  15
With reference to Fig. 5, a conductive layer contact with gate 78 of the
transistor 74, and is  100 is then applied directly on selected portions of
electrically separated from the first section 82 of  the layer 80 of
resistive material. In a preferred the layer 80. Furthermore, the layer 80
shown in   embodiment, the conductive layer may consist of Fig. 4 includes
a third section 92 which electrically  aluminum, copper, or gold, with
aluminum being communicates with the source diffusion 76 of the   20
preferred. In addition, the metals used to form the transistor 74. The
ultimate functions of the first  conductive layer 100 may be optionally
doped or section 82, second section 90 and third section 92  combined with
other materials, including copper will be described hereinafter.
and/or silicon. If aluminum is used, the copper is In one embodiment, the
resistive material used  designed to control problems associated with elec-
to form layer 80 is manufactured of a mixture of  25  tro-migration, while
the silicon is designed to pre- aluminum and tantalum. Likewise, tantalum
nitride  vent side reactions between the aluminum and may be used, although
the tantalum-aluminum mix-   other silicon-containing layers in the system.
An ture is preferred. This mixture is known in the art  exemplary and
preferred material used to produce as a resistive material, and is formed
by the co-  the conductive layer 100 consists of about 95.5% sputtering of
both materials (as opposed to alloying   30  by weight aluminum, about 3.0%
by weight copper, of the materials, which involves a different pro-  and
about 1.5%  by weight silicon, although the cess). Specifically, the final
mixture basically con-  present invention shall not be limited to the use
of sists of about 60 - 40 atomic (at.) % tantalum (50  this specific
composition. In general, the conduc- at. %  = optimum) and about 40 - 60
at. % alu-     tive layer 100 will have a uniform thickness of minum  (50
at. %  = optimum). It is especially  35  about 4000 - 6000 angstroms (5000
angstroms = effective as an ohmic and metallurgically compati-  optimum),
and is applied using conventional sput- ble contact material relative to
the silicon composi-  tering or vapor deposition techniques. tions in the
transistor 74.                            As shown in Fig. 5, the
conductive layer 100 In an alternative embodiment, the layer 80 may  does
not completely cover all portions of the layer consist of phosphorous-doped
polycrystalline sili-  40  80 of resistive material. Specifically, only
part of con. This material is described in U.S. Patent     the first
section 82 is covered. The second section 4,513,298 to Scheu. The formation
thereof is ac-   90 and the third section 92 are entirely covered as
complished using oxide masking and diffusion       described below. With
continued reference to Fig. techniques well known in the art and discussed
in  5, the layer 80 is basically divided into an uncov- Elliott, David J.,
supra. In addition to functioning as   45  ered section 102 and covered
sections 104, 106, an effective resistor material, the polycrystalline
107, and 108. The uncovered section 102 functions silicon has a rough, yet
uniform surface. This type  as a heating resistor 109 which ultimately
causes of surface (which is readily repeatable during the  ink bubble
nucleation during cartridge operation. manufacturing process) is ideal for
the promotion  The covered section 104 serves as a direct con- of ink
bubble nucleation thereon (bubble forma-  50  ductive bridge between the
resistor 109 and the tion). In addition, polycrystalline silicon is highly
drain diffusion 79 of the transistor 74, and enables stable at elevated
temperatures, and avoids the    these components to electrically
communicate with oxidation problems characteristic of other resistive  each
other. Furthermore, this specific arrangement materials. The
polycrystalline silicon is preferably  of layers provides a unique and
substantial in- applied by the LPCVD deposition of silicon result-  55
crease in production efficiency and economy. ing from the decomposition of
a selected silicon       From a technical standpoint, the presence of
composition (e.g. silane) diluted by argon as dis-  conductive layer 100
over the layer 80 of resistive cussed in U.S. Patent 4,513,298. A typical
tem-   material defeats the ability of the resistive material    9
EP 0 493 897 B1                    10 



(when covered) to generate significant amounts of  selectively applied to
and above the cavitation lay- heat. Specifically, the electrical current,
flowing via  er 124 and portions of the second passivation layer the path
of least resistance, will be confined to the  123 on both sides of the
resistor 109 as illustrated. conductive layer 100, thereby generating
minimal     The barrier layer 130 is preferably made of an thermal energy.
Thus, the layer 80 only functions   5   organic polymer plastic which is
substantially inert as a resistor at the uncovered section 102. The    to
the corrosive action of ink. Exemplary plastic function of the covered
sections 106, 107, and 108  polymers suitable for this purpose include
products will again be described hereinafter.                sold under the
names VACREL and RISTON by Next, as shown in Fig. 9, a portion 120 of
E.i. DuPont de Nemours and Co. of Wilmington, protective material is
positioned on top of the un-  10   Delaware. These products actually
consist of poly- derlying conductive material layers, as described In
methylmethacrylate, and are applied to the cavita- greater detail below.
The portion 120 of protective  tion layer 124 by conventional lamination
tech- material actually includes four main layers in the  niques. In a
preferred embodiment, the barrier lay- present embodiment. Specifically, as
shown in Fig.  er 130 has a thickness of about 200,000 - 300,000 6, a first
passivation layer 122 is provided which   15  angstroms (254,000 angstroms
= optimum). It is preferably consists of silicon nitride. Layer 122 is
designed to control refilling and collapse of the ink applied by the PECVD
of silicon nitride resulting  bubble during bubble nucleation, and also
mini- from the decomposition of silane mixed with am-    mizes cross-talk
between adjacent resistors in the monia at a pressure of about 2 torr and
tempera-   system. Furthermore, the materials listed above ture. of about
300-400 degrees C. The layer 122   20  can withstand temperatures as high
as 300 de- covers the resistor 109 and the transistor 74 as   grees C, and
have good adhesive properties for illustrated. The main function of the
passivation  holding the orifice plate of the printhead in position, layer
122 is to protect the resistor 109 (and the  as described below. other
components listed above) from the corrosive      Finally, an orifice plate
140 known in the art is action of the ink used in the cartridge. This is
25  applied to the surface of the barrier layer 130 as especially important
with respect to resistor 109,  shown in Fig. 10. The orifice plate 140
controls since any physical damage thereto can dramati-     both drop
volume and direction, and is preferably cally Impair its basic operational
capabilities. The  manufactured of nickel. It also includes a plurality
passivation layer 122 preferably has a thickness of  of openings therein,
each opening corresponding to about 4000 - 6000 angstroms (5000 angstroms =
30  at least one of the resistors in the system. The optimum).
orifice plate 140 schematically illustrated in Fig. 10 The portion 120 of
protective material also in-  includes an opening 142 which is directly
above cludes a second passivation layer 123 which is     and aligned with
the resistor 109. In addition, a preferably manufactured of silicon carbide
(Fig. 7).  section of the barrier layer 130 directly above the In a
preferred embodiment, the layer 123 is formed   35  resistor is removed or
selectively applied in a con- by PECVD using silane and methane at a
tempera-    ventional manner during the manufacturing process -   ture of
about 300-450 degrees C. The layer 123      in order to form an opening or
cavity 150 which is covers the layer 122 as illustrated, and is again
designed to receive ink from a source within the designed to protect the
resistor 109 and other      cartridge (e.g. a storage bladder unit or
sponge-like components listed above from corrosion damage.    40   member
as previous described). Accordingly, ac- With reference to Fig. 8, portion
120 of protec-  tivation of the resistor 109 imparts heat to the ink tive
material further includes a conductive cavita-  within the cavity 150
through layers 122, 123, 124, tion layer 124 which is selectively applied
to var-  resulting in bubble nucleation. ious areas of the circuit as
illustrated. However, the  The resistor 109 also electrically communicates
principal use of the cavitation layer 124 is over the   45  with a
conventional source 160 of drain voltage portion of the second passivation
layer 123 which  which is located externally in the printer unit (not
covers the resistor 109. The purpose of the cavita-  shown) and
schematically illustrated in Fig. 11. tion layer 124 is to eliminate or
minimize mechani-  Communication is accomplished via covered sec- cal
damage to the resistor 109 and dielectric pas-  tion 106 of layer 80 which
is in direct physical sivation films. In a preferred embodiment, the cavi-
50  contact with the conductive cavitation layer 124. tation layer 124
consists of tantalum, although    Cavitation layer 124 communicates with an
external tungsten or molybdenum may also be used. The       contact layer
162 of conductive metal (e.g. gold) cavitation layer 124 is preferably
applied by con-  applied by sputtering at a thickness of about 4000 -
ventional sputtering techniques, and is normally   6000 angstroms (5000
angstroms = optimum). An about 5500 - 6500 angstroms thick (6000 ang-  55
identical configuration exists with respect to con- stroms = optimum).
nection of the source diffusion 76 of the transistor Finally, as shown in
Fig. 9, the portion 120 of  74 to an external ground 164. Connection is ac-
protective material includes an ink barrier layer 130  complished via the
covered section 108 of layer 6    11                 EP 0 493 897 B1
12 



80. The covered section 108 electrically commu-            tive material
having an least one opening (142) nicates with the ground 164 through
cavitation layer       therethrough, said portion (120) of protective 124
and an external contact layer 169 of the same          material having a
section thereof removed di- type described above relative to layer 162.
Finally,       rectly beneath said opening (142) through said an external
lead 170 is connected to gate 78 of the    5   plate member (140) in order
to form an ink transistor 74 directly through passivation layers
receiving cavity (150) thereunder, said heating 122, 123 as illustrated.
Lead 170 is specifically          resistor (109) being positioned beneath
and in connected to the covered section 107 of the layer          alignment
with said ink receiving cavity (150) 80.
in order to impart heat thereto. The present invention as described herein
re-   10 presents an advance in thermal inkjet printhead        2. A
thermal inkjet printing apparatus comprising: design and fabrication. Use
of the layer of resistive          a housing (24) having at least one
outlet material for both resistor construction and transistor     (26)
therethrough; interconnection purposes offers numerous and sub-
storage means (22) within said housing stantial benefits compared with
other, more com-   is     (24) for retaining a supply of liquid ink
therein; plex systems. Having herein described a preferred          and
embodiment of the present invention, it is antici-             a printhead
secured to said housing (24), pated that suitable modifications may be made
said printhead being in fluid communication thereto by individuals skilled
in the art within the       with said storage means (22) through said out-
scope of the invention. For example, the exact   20       let (26) and
comprising: configuration, size, and quantity of materials used
a substrate (70); to produce the circuit structure of the present in-
at least one drive transistor (74) formed on vention may be suitably
varied. Likewise, the basic        said substrate (70), said drive
transistor (74) circuit fabrication techniques referenced herein.
comprising a plurality of electrical contact re- may also be varied as
desired. Thus, the invention   25    gions (76, 78, 79) thereon; shall only
be construed in accordance with the                 a layer (80) of
electrically resistive material following claims:
affixed to said substrate (70), said layer (80) of electrically resistive
material being in direct Claims
physical contact with said electrical contact 30      regions (76, 78, 79)
of said drive transistor 1. A thermal inkjet printhead apparatus compris-
(74); ing:                                                       a layer
(100) of conductive material affixed a substrate (70);
to a portion of said layer (80) of electrically at least one drive
transistor (74) formed on       resistive material in order to leave at
least one said substrate (70), said drive transistor (74)   35   uncovered
section (102) thereof, said uncov- comprising a plurality of electrical
contact re-       ered section (102) functioning as a heating gions (76,
78, 79) thereon;                            resistor (109), said layer (80)
of electrically a layer (80) of electrically resistive material
resistive material being covered with said layer affixed to said substrate
(70), said layer (80) of     (100) of conductive material at said
electrical electrically resistive material being in direct   40   contact
regions (76, 78, 79) of said drive tran- physical contact with said
electrical contact          sistor (74); regions (76, 78, 79) of said drive
transistor              a portion (120) of protective material posi- (74);
tioned on said heating resistor (109); and a layer (100) of conductive
material affixed           a plate member (140) having at least one to a
portion of said layer (80) of electrically   45   opening (142)
therethrough, said plate member resistive material in order to leave at
least one      (140) being secured to said portion (120) of uncovered
section (102) thereof, said uncov-           protective material, said
portion (120) of pro- ered section (102) functioning as a heating
tective material having a section thereof re- resistor (109), said layer
(80) of electrically        moved directly beneath said opening (142)
resistive material being covered with said layer   so  through said plate
member (140) in order to (100) of conductive material at said electrical
form an ink receiving cavity (150) thereunder, contact regions (76, 78, 79)
of said drive tran-       said heating resistor (109) being positioned
sistor (74);                                           beneath and in
alignment with said ink receiv- a portion (120) of protective material
posi-       ing cavity (150) in order to impart heat thereto. tioned on
said heating resistor (109); and    55 a plate member (140) having at least
one       3  A method for manufacturing a thermal inkjet opening (142)
therethrough, said plate member          printhead apparatus comprising the
steps of: (140) secured to said portion (120) of protec-
providing a substrate (70) having at least 7    11                  EP 0
493 897 B1                      12 



80. The covered section 108 electrically commu-            tive material
having an least one opening (142) nicates with the ground 164 through
cavitation layer       therethrough, said portion (120) of protective 124
and an external contact layer 169 of the same          material having a
section thereof removed di- type described above relative to layer 162.
Finally,       rectly beneath said opening (142) through said an external
lead 170 is connected to gate 78 of the    5   plate member (140) in order
to form an ink transistor 74 directly through passivation layers
receiving cavity (150) thereunder, said heating. 122, 123 as illustrated.
Lead 170 is specifically          resistor (109) being positioned beneath
and in connected to the covered section 107 of the layer          alignment
with said ink receiving cavity (150) - -    80.
in order to impart heat thereto. The present invention as described herein
re-   10 presents an advance in thermal inkjet printhead        2. A
thermal inkjet printing apparatus comprising design and fabrication. Use of
the layer of resistive         a housing (24) having at least one outlet
material for both resistor construction and transistor     (26)
therethrough; interconnection purposes offers numerous and sub-
storage means (22) within said housing stantial benefits compared with
other, more com-   15    (24) for retaining a supply of liquid ink therein;
plex systems. Having herein described a preferred          and embodiment
of the present invention, it is antici-            a printhead secured to
said housing (24), pated that suitable modifications may be made
said printhead being in fluid communication thereto by individuals skilled
in the art within the       with said storage means (22) through said out-
scope of the invention. For example, the exact   20       let (26) and
comprising: configuration, size, and quantity of materials used           a
substr`te (70); to produce the circuit structure of the present in-
at least one drive transistor (74) formed on vention may be suitably
varied. Likewise, the basic        said substrate (70), said drive
transistor (74) circuit fabrication techniques referenced herein
comprising a plurality of electrical contact re- may also be varied as
desired. Thus, the invention   25    gions (76, 78, 79) thereon; shall only
be construed in accordance with the                a layer (80) of
electrically resistive material following claims:
affixed to said substrate (70), said layer (80) of electrically resistive
material being in direct Claims
physical contact with said electrical contact 30      regions (76, 78, 79)
of said drive transistor 1. A thermal inkjet printhead apparatus compris-
(74); ing:                                                       a layer
(100) of conductive material affixed a substrate (70);
to a portion of said layer (80) of electrically at least one drive
transistor (74) formed on       resistive material in order to leave at
least one said substrate (70), said drive transistor (74)   35   uncovered
section (102) thereof, said uncov- comprising a plurality of electrical
contact re-       ered section (102) functioning as a heating gions (76,
78, 79) thereon;                            resistor (109), said layer (80)
of electrically a layer (80) of electrically resistive material
resistive material being covered with said layer affixed to said substrate
(70), said layer (80) of     (100) of conductive material at said
electrical electrically resistive material being in direct   40   contact
regions (76, 78, 79) of said drive tran- physical contact with said
electrical contact          sistor (74); regions (76, 78, 79) of said drive
transistor              a portion (120) of protective material posi- (74);
tioned on said heating resistor (109); and a layer (100) of conductive
material affixed           a plate member (140) having at least one to a
portion of said layer (80) of electrically   45   opening (142)
therethrough, said plate member resistive material in order to leave at
least one      (140) being secured to said portion (120) of uncovered
section (102) thereof, said uncov-           protective material, said
portion (120) of pro- ered section (102) functioning as a heating
tective material having a section thereof re- resistor (109), said layer
(80) of electrically        moved directly beneath said opening (142)
resistive material being covered with said layer   50  through said plate
member (140) in order to (100) of conductive material at said electrical
form an ink receiving cavity (150) thereunder, contact regions (76, 78, 79)
of said drive tran-       said heating resistor (109) being positioned
sistor (74);                                           beneath and in
alignment with said ink receiv- a portion (120) of protective material
posi-       ing cavity (150) in order to impart heat thereto. tioned on
said heating resistor (109); and    55 a plate member (140) having at least
one       3. A method for manufacturing a thermal inkjet opening (142)
therethrough, said plate member          printhead apparatus comprising the
steps of: (140) secured to said portion (120) of protec-
providing a substrate (70) having at least 7    13                  EP 0
493 897 B1                       14 



one drive transistor (74) thereon, said drive          thereunder, said
heating resistor (109) being transistor (74) comprising a plurality of
elec-         positioned beneath and in alignment with said trical contact
regions (76, 78, 79) thereon;            ink receiving cavity (150) in
order to impart applying a layer (80) of electrically resis-        heat
thereto; tive material onto said substrate (70) and onto    5
providing a housing (24) having storage said electrical contact regions
(76, 78, 79) of        means (22) therein for retaining a supply of said
transistor (74);                                  liquid ink, said housing
(24) further comprising applying a layer (100) of conductive ma-
at least one outlet (26) therethrough; and terial onto a portion of said
layer (80) of elec-          securing said substrate (70) to said hous-
trically resistive material in order to leave at  to   ing (24) at a
position thereon so that said ink least one uncovered section (102)
thereof, said        receiving cavity (150) of said printhead is in layer
(100) of conductive material covering            fluid communication with
said storage means.. said layer (80) of electrically resistive material
(22) through said outlet (26). on said electrical contact regions (76, 78,
79) of said transistor (74), said uncovered section   15   5. The apparatus
or method of claims 1, 2, 3 or 4 (102) functioning as a heating resistor
(109);         wherein said layer (80) of electrically resistive applying a
portion (120) of protective ma-          material is comprised of a mixture
of tantalum terial onto said resistor (109); and                    and
aluminum. securing a plate member (140) having at least one opening (142)
therethrough onto said   20   6. The apparatus or method of claims 1, 2, 3
or 4 portion (120) of protective material, said por-        wherein said
layer (80) of electrically resistive tion (120) of protective material
having a sec-         material is comprised of polycrystalline silicon.
tion thereof removed directly beneath said opening (142) through said plate
member (140)       7. A thermal inkjet printhead apparatus compris- in
order to form an ink receiving cavity (150)   25    ing: thereunder, said
heating resistor (109) being              a substrate (70); positioned
beneath and in alignment with said              at least one drive
transistor (74) formed on ink receiving cavity (150) in order to impart
said substrate, said drive transistor (74) com- heat thereto.
prising a plurality of electrical contact regions 30      (76, 87, 79)
thereon; 4. A method for manufacturing a thermal inkjet                 a
layer (80) of electrically resistive material printing apparatus comprising
the steps of:            affixed to said substrate (70), said layer (80) of
providing a substrate (70) having at least          electrically resistive
material being in direct one drive transistor (74) thereon, said drive
physical contact with said electrical contact transistor (74) comprising a
plurality of elec-   35   regions (76, 78, 79) of said drive transistor
trical contact regions (76, 78, 79) thereon;            (74), said layer
(80) of electrically resistive applying a layer (80) of electrically resis-
material being comprised of a composition se- tive material into said
substrate (70) and onto         lected from the group consisting of
polycrystal- said electrical contact regions (76, 78, 79) of         line
silicon and a mixture of tantalum and alu- said transistor (74);
40       minum; applying a layer (100) of conductive ma-               a
layer (100) of conductive material com- terial onto a portion of said layer
(80) of elec-       prised of a metal selected from  the group trically
resistive material in order to leave at        consisting of aluminum,
copper, and gold af- least one uncovered section (102) thereof, said
fixed to a portion of said layer (80) of elec- layer (100) of conductive
material covering   45       trically resistive material in order to leave
at said layer (80) of electrically resistive material      least one
uncovered section (102) thereof, said on said electrical contact regions
(76, 78, 79)         uncovered section (102) functioning as a heat- of said
transistor (74), said uncovered section         ing resistor (109), said
layer (80) of electrically (102) functioning as a heating resistor (109);
resistive material being covered with said layer applying a portion (120)
of protective ma-   50    (100) of conductive material at said electrical
terial onto said resistor (109);                        contact regions
(76, 78, 79) of said drive tran- securing a plate member (140) having at
sistor (74); least one opening (142) therethrough onto said             a
first passivation layer (122) positioned on portion (120) of protective
material, said por-        said resistor (109), said first passivation
layer tion (120) of protective material having a sec-  55    (122) being
comprised of silicon nitride; tion thereof removed directly beneath said
a second passivation layer (123) posi- opening (142) through said plate
member (140)          tioned on said first passivation layer (122), said in
order to form an ink receiving cavity (150)         second passivation
layer (123) being com- 8                           [err] *   C   L   M   S
*    
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silicon carbide;                                a first passivation layer
(122) positioned on a cavitation layer (124) positioned on said        said
resistor (109), said first passivation layer second passivation layer
(123), said cavitation        (122) being comprised of silicon nitride;
layer (124) being comprised of a metal se-                a second
passivation layer (123) posi- lected from the group consisting of tantalum,
5      tioned on said first passivation layer (122), said tungsten, and
molybdenum;                              second passivation layer (123)
being com- an ink barrier layer (130) positioned on           prised of
silicon carbide; said cavitation layer (124), said ink barrier lay-
a cavitation layer (124) positioned on said er (130) being comprised of
plastic; and               second passivation layer (123), said cavitation
a plate member (140) having at least one   10      layer (124) being
comprised of a metal se- opening (142) therethrough, said plate member
lected from the group consisting of tantalum, (140) being secured to said
ink barrier layer         tungsten, and molybdenum; (130), said ink barrier
layer (130) having a              an ink barrier layer (130) positioned on
section thereof removed directly beneath said          said cavitation
layer (124), said ink barrier lay- opening (142) through said plate member
(140)   15     or (130) being comprised of plastic; and in order to form an
ink receiving cavity (150)            a plate member (140) having at least
one thereunder, said heating resistor (109) being          opening (142)
therethrough, said plate member positioned beneath and in alignment with
said          (140) being secured to said ink barrier layer ink receiving
cavity (150) in order to impart         (130), said ink barrier layer (130)
having a heat thereto.                                 20       section
thereof removed directly beneath said opening (142) through said plate
member (140) A thermal inkjet printing apparatus comprising:       in order
to form an ink receiving cavity (150) a housing (24) having at least one
outlet          thereunder, said heating resistor (109) being (26)
therethrough;                                     positioned beneath and in
alignment with said storage means (22) within said housing   25       ink
receiving cavity (150) in order to impart (24) for retaining a supply of
liquid ink therein;     heat thereto. and a printhead secured to said
housing (24),      9. A method for manufacturing a thermal inkjet said
printhead being in fluid communication            printhead apparatus
comprising the steps of: with said storage means (22) through said out-  30
providing a substrate (70) having at least let (26) and comprising:
one drive    transistor (74) thereon, said drive a substrate (70);
transistor (74) comprising a plurality of elec- at least one drive
transistor (74) formed on       trical contact regions (76, 78, 79)
thereon; said substrate, said drive transistor (74) com-          applying
a layer (80) of electrically resis- prising a plurality of electrical
contact regions   35  tive material onto said substrate (70) and onto (76,
87, 79) thereon;                                  said    electrical
contact regions (76, 78, 79) a layer (80) of electrically resistive
material    of said transistor (74), said layer (80) of elec- affixed to
said substrate (70), said layer (80) of    trically resistive material
being comprised of a electrically resistive material being in direct
composition selected from the group consist- physical contact with said
electrical contact   40    ing of polycrystalline silicon and a mixture of
regions (76, 78, 79) of said drive transistor          tantalum and
aluminum; (74), said layer (80) of electrically resistive
applying a layer (100) of conductive material being comprised of a
composition se-          material comprised of a metal selected from lected
from the group consisting of polycrystal-      the group consisting of
aluminum, copper, and line silicon and a mixture of tantalum and alu-   45
gold onto a portion of said layer (80) of elec- minum;
trically resistive material in order to leave at a layer (100) of
conductive material com-         least one uncovered section (102) thereof,
said prised of a metal selected from  the group             layer (100) of
conductive material covering consisting of aluminum, copper, and gold af-
said layer (80) of electrically resistive material fixed to a portion of
said layer (80) of elec-   50    on said electrical contact regions (76,
78, 79) trically resistive material in order to leave at       of said
transistor (74), said uncovered section least one uncovered section (102)
thereof, said        (102) functioning as a heating resistor (109);
uncovered section (102) functioning as a heat-            applying a first
passivation layer (122) ing resistor (109), said layer (80) of electrically
comprised of silicon nitride onto said resistor resistive material being
covered with said layer   55  (109); (100) of conductive material at said
electrical           applying a second passivation layer (123) contact
regions (76, 78, 79) of said drive tran-       comprised of silicon carbide
onto said first sistor (74);
passivation layer (122); 9                                [err]    
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cavitation layer (124) comprised       ink barrier layer (130), said ink
barrier layer of a metal selected from the group consisting          (130)
having a section thereof removed directly of tantalum, tungsten, and
molybdenum onto             beneath said opening (142) through said plate
said second passivation layer (123);                   member (140) in
order to form an ink receiving applying an ink barrier layer (130) com-   5
cavity (150) thereunder, said heating resistor prised of plastic onto said
cavitation layer           (109) being positioned beneath and in align-
(124); and                                             ment with said ink
receiving cavity (150) In securing a plate member (140) having at
order to impart heat thereto; least one opening (142) therethrough onto
said             providing a housing (24) having storage ink barrier layer
(130), said ink barrier layer   10   means (22) therein for retaining a
supply of (130) having a section thereof removed directly       liquid ink,
said housing (24) further comprising beneath said opening (142) through
said plate          at least one outlet (26) therethrough; and member (140)
in order to form an ink receiving             securing said substrate (70)
to said hous- cavity (150) thereunder, said heating resistor         ing
(24) at a position thereon so that said ink (109) being positioned beneath
and in align-   15     receiving cavity (150) of said printhead is in ment
with said ink receiving cavity (150) in          fluid communication with
said storage means         -  -- order to impart heat thereto.
(22) through said outlet (26). 10. A method for manufacturing a thermal
inkjet        PatentansprOche printing apparatus comprising the steps of:
20 providing a substrate (70) having at least     1. Eine thermische
Tintenstrahldruckkopfvorrich- one drive transistor (74) thereon, said drive
tung, mit folgenden Merkmalen: transistor (74) comprising a plurality of
elec-        einem Substrat (70); rical contact regions (76, 78, 79)
thereon;           zumindest einem Treibertransistor (74), der auf applying
a layer (80) of electrically resis-   25  dem Substrat (70) gebildet ist,
wobei der Trel- tive material onto said substrate (70) and onto
bertransistor (74) eine Mehrzahl von elektri- said electrical contact
regions (76, 78, 79) of        schen Kontaktregionen (76, 78, 79) darauf
um- said transistor (74), said layer (80) of elec-        fast; trically
resistive material being comprised of a       einer Schicht (80) aus
elektrischem  Wider- composition selected from the group consist-  30
standsmaterial, das auf dem Substrat (70) be- ing of polycrystalline
silicon and a mixture of       festigt ist, wobel die Schicht (80) aus
elektri- tantalum and aluminum;                                 schem
Widerstandsmaterial in direktem physi- applying a layer (100) of conductive
ma-           kalischem  Kontakt mit den elektrischen Kon- terial comprised
of a metal selected from the          taktregionen (76, 78, 79) des
Treibertransistors group consisting of aluminum, copper, and   35
(74) ist; gold onto a portion of said layer (80) of elec-        einer
Schicht (100) aus leitfAhigem  Material, trically resistive material in
order to leave at       die auf einem Abschnitt der Schicht (80) aus least
one uncovered section (102) thereof, said        elektrischem
Widerstandsmaterial befestigt ist, layer (100) of conductive material
covering            urn zumindest einen nicht-abgedeckten Ab- said layer
(80) of electrically resistive material   40  schnitt (102) derselben
zurtckzulassen, wobei on said electrical contact regions (76, 78, 79)
der nicht-abgedeckte Abschnitt (102) als ein of said transistor (74), said
uncovered section        Heizwiderstand (109) wirksam  Ist, wobel die (102)
functioning as a heating resistor (109);         Schicht (80) aus
elektrischem Widerstandsma- applying a first passivation layer (122)
terial mit der Schicht (100) aus leiff~higem comprised of silicon nitride
onto said resistor   45   Material an den elektrischen Kontaktregionen
(109);                                                (76, 78, 79) des
Treibertransistors (74) bedeckt; applying a second passivation layer (123)
ist; comprised of silicon carbide onto said first           einem Abschnitt
(120) aus Schutzmaterial, der passivation layer (122);
auf dern Heizwiderstand (109) angeordnet ist; applying a cavitation layer
(124) comprised   so   und of a metal selected from the group consisting
elnem Plattenbauglied (140) mit zumindest ei- of tantalum, tungsten, and
molybdenum onto             ner Offnung (142), wobei das Plattenbauglied
said second passivation layer (123);                   (140) auf dem
Abschnitt (120) des Schutzmate- applying an ink barrier layer (130) com-
rials mit zumindest einer Offnung (142) befe- prised of plastic onto said
cavitation layer   55      stigt ist, wobei der Abschnift (120) des Schutz-
(124);                                                 materials einen
Abschnitt aufweist, der direkt securing a plate member (140) having at
unterhalb der 6ffnung (142) durch das Platten- least one opening (142)
therethrough onto said         bauglied (140) entfemt ist, um unter diesem
10                                [err]    19                EP 0 493 897
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einen Tintenaufnahmehohiraum  (150) zu bil-        Ubertragen. den, wobei
der Heizwiderstand (109) unterhalb und ausgerichtet mit dem
Tintenaufnahmehohl-    3  En Verfahren zur Herstellung elner thermi- raum
(150) angeordnet ist, um Warme an die-        schen
Tintenstrahidruckkopfanordnung, das fol- sen zu Ubertragen.
5       gende Schritte aufweist: Bereitstellen eines Substrats (70) mit
zumin- 2. Eine thermische Tintenstrahidruckanordnung,         dest einem
Treibertransistor (74) auf diesem, mit folgenden Merkmalen:
wobei der Treibertransistor (74) eine Mehrzahl elnem  Gehluse (24), das
zumindest einen           von elektrischen Kontaktregionen (76, 78, 79)
AuslaB (26) aufweist;                      10      auf demselben umfa~t;
einer Speichereinrichtung (22) innerhalb des       Aufbringen einer Schicht
(80) aus elektrischem Gehauses (24) zum Aufnehmen eines Vorrats
Widerstandsmaterial auf das Substrat (70) und an flUssiger Tinte in
derselben; und               auf die elektrischen Kontaktregionen (76, 78,
einem Druckkopf, der an dem Gehluse (24)           79) des Transistors
(74); befestigt ist, wobei der Druckkopf mit der Spel-  15  Aufbringen
einer Schicht (100) aus leitffhigem: chereinrichtung (22) Ober den AuslaB
(26) in       Material auf einen Abschnitt der Schicht (80) fluidmaBiger
Verbindung steht und folgende          aus elektrischem
Widerstandsmaterial, um zu- Merkmale aufweist:
mindest einen nicht-abgedeckten Abschnitt ein Substrat (70);
(102) derselben zurtckzulassen, wobei die !*,:         zumindest einen
Treibertransistor (74), der  20  Schicht (100) aus leitffhigem  Material
die auf dem Substrat (70) gebildet ist, wobei der      Schicht (80) aus
elektrischem Widerstandsma- Treibertransistor (74) eine Mehrzahl von elek-
terial auf den elektrischen Kontaktregionen (76, trischen Kontaktregionen
(76, 78, 79) auf der-     78, 79) des Transistors (74) abdeckt, wobei der
selben aufweist;                                   nicht-abgedeckte
Abschnitt (102) als ein Hei- eine Schicht (80) aus elektrischem Wider-  25
zwiderstand (109) wirksam ist; standsmaterial, die auf dem Substrat (70)
befe-    Aufbringen eines Abschnitts (120) aus Schutz- stigt ist, wobel die
Schicht (80) aus elektri-     material auf den Widerstand (109); und schem
Widerstandsmaterial in direktem physi-       Befestigen eines
Plattenbauglieds (140) mit zu- kalischem Kontakt mit den elektrischen Kon-
mindest einer 6ffnung (142) durch selbiges auf taktregionen (76, 78, 79)
des Treibertransistors  30  dem Abschnitt (120) aus Schutzmaterial, wobei
(74) ist;                                          der Abschnitt (120) aus
Schutzmaterial einen- eine Schicht (100) aus leitfdhigem Mated-
Abschnitt aufweist, der direkt unterhalb der 6ff-; al, die auf elnem
Abschnitt der Schicht (80)       nung (142) durch des Plattenbauglied
(140); aus elektrischem Widerstandsmaterial befestigt     entfemt ist, um
einen Tintenaufnahmehohiraum ist, um zumindest einen nicht-abgedeckten Ab-
35  (150) unter diesem zu bilden, wobei der Hel- schnitt (102) derselben
zurickzulassen, wobei      zwiderstand (109) unterhalb und ausgerichtet der
nicht-abgedeckte Abschnift (102) als ein       mit dam
Tintenaufnahmehohiraum (150) ange- Heizwiderstand (109) wirksam ist, wobei
die        ordnet ist, um an diesen Wfrme zu Obertra- K ~     Schicht (80)
aus elektrischem Widerstandsma-        gen. terial mit der Schicht (100)
aus leitffhigem   40 Material an den elektrischen Kontaktbereichen   4. Ein
Verfahren zur Herstellung einer thermi- (76, 78, 79) des Treibertransistors
(74) abge-     schen Tintenstrahildruckvorrichtung, das folgen- deckt ist;
de Schritte umfaSt: einen Abschnitt (120) aus Schutzmaterial,
Bereitstellen eines Substrats (70) mit zumin- der auf dam Heizwiderstand
(109) angeordnet  45    dest elnem Treibertransistor (74) auf diesem, ist;
und                                           wobei der Troibertransistor
(74) eine Mehrzahl ein Plattenbauglied (140) mit zumindest el-     von
elektrlschen Kontaktregionen (76, 78, 79) ner Offnung (142) durch dasselbe,
wobel das        auf diesem umfaBt; Plattenbauglled (140) an dam Abschnitt
(120)       Aufbringen eaner Schicht (80) aus elektrischem des
Schutzmaterials befestigt ist, wobei der  50   Widerstandsmaterial auf das
Substrat (70) und Abschnitt (120) aus Schutzmaterial einen Ab-       auf
die elektrischen Kontaktregionen (76, 78, schnitt in demselben aufweist,
der direkt unter-   79) des Transistors (74); halb der Offnung (142) durch
das Plattenbau-       Aufbringen einer Schicht (100) aus leitfghigem glied
(140) enffernt ist, um elnen Tintenaufnah-   Material auf einen Abschnitt
der Schicht (80) mehohlraum (150) unter diesem zu bilden, wo-  55   aus
elektrischem Widerstandsmaterial, um zu- bel der Heizwiderstand (109)
unterhalb und         mindest einen  nicht-abgedeckten Abschnftt
ausgerichtet mit dem Tintenaufnahmehohlraum        (102) derselben
zurickzulassen, wobel die (150) angeordnet ist, um auf diesen Warme zu
Schicht (100) aus leitfdhigem  Material die 11                  I 1111111
111111111 L11111 1111111 *   C   L  M   S   *             / j    
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. .   . .   . . Schicht (80) aus elektrischem Widerstandsma-       und
einer Mischung aus Tantal und Aluminium terial auf den elektrischen
Kontaktregionen (76,   besteht;, 78, 79) des Transistors (74) abgedeckt,
wobei      einer Schicht (100) aus leitffhigem Material, der
nicht-abgedeckte Abschnitt (102) als ein       die aus sinem  Metall
besteht, das aus der Heizwiderstand (109) wirksam ist;          5
Gruppe ausgewghIt ist, die aus Aluminium, Aufbringen eines Abschnitts (102)
aus Schutz-      Kupfer und Gold besteht, die auf elnem Ab- material auf
den Widerstand (109);                 schnitt der Schicht (80) aus
elektrischem Wl- Befestigen eines Plattenbauglieds (140) mit zu-
derstandsmaterial befestigt ist, um zumindest mindest einer Offnung (142)
auf dem Abschnitt      einen nicht-abgedeckten Abschnitt (102) der- (120)
aus Schutzmaterial, wobel der Abschnitt tO   selben zurtckzulassen, wobel
der nicht-abge- (120) aus Schutzmaterial elnen Abschnitt auf-      deckte
Abschnitt (102) als ein Heizwiderstand weist, der direict unterhalb der
Offnung (142)     (109) wirksarn ist, wobei die Schicht (80) aus durch das
Plattenbauglied (140) entfernt ist,      elektrischem  Widerstandsmaterial
mit der um einen Tintenaufnahmehohlraum (150) unter        Schicht (100)
aus leifthigem Material in den diesem  aufzunehmen, wobei der Heizwider-
t5      elektrischen Kontaktregionen (76, 78, 79) des stand (109) unterhalb
des und ausgerichtet mit     Treibertransistors (74) abgedeckt ist; dem
Tintenaufnahmehohlraum (150) angeord-          einer ersten
Passivierungsschicht (122), die auf net ist, um an diesen Wdrme zu
Ubertragen;         dem Widerstand (109) angeordnet ist, wobel
Bereitstellen elnes Gehluses (24) mit einer        die erste
Passivierungsschicht (122) aus Silizi- - :-     Speichereinrichtung (22) in
diesem, um einen   20   umnitrid besteht; *   Vorrat an flOssiger Tinte
aufzunehmen, wobei     einer zweiten Passivierungsschicht (123), die     --
. : das Gehiuse (24) ferner zumindest einen Aus-           auf der ersten
Passivierungsschicht (122) an-   .   - : . laB (26) aufweist; und
geordnet ist, wobei die zweite Passivierungs- Befestigen des Substrats (70)
an dem Gehau-        schicht (123) aus Siliziumkarbid besteht; se (24) in
einer Position auf dieser derart, daB   25  einer einen Hohlraum bildenden
Schicht (124), der tfntenaufnehmende Hohlraum  (150) des          die auf
der zweiten Passivierungsschicht (123) Druckkopfes in einer fluidmABigen
Verbindung       angeordnet ist,.wobei die den Hohlraum bil- mit der
Speichereinrichtung (22) Ober den Aus-     dende Schicht (124) aus einem
Metall beste.ht, laB .(26) ist.                                     das aus
der Gruppe ausgewihit ist, die aus 30      Tantal, Wolfram und MolybdIn
besteht; 5. Die Vorrichtung oder das Verfahren nach An-         einer
Tintenbarrierenschicht (130), die auf der sprOchen 1, 2, 3 oder 4, bei dem
die Schicht        Hohiraum bildenden Schicht (124) angeordnet (80) aus
elektrischem Widerstandsmaterial aus      ist, wobei die
Tintenbarrierenschicht (130) aus einer Mischung aus Tantal und Aluminium
be-        Kunststoff besteht; und steht.
35      einem Plattenbauglied (140) mit zumindest ei- ner Offnung (142)
durch selbiges, wobei des 6. Die Vorrichtung oder des Verfahren nach An-
Plattenbauglied (140) mit der Tintenbarrierens- spruch 1, 2, 3 oder 4, bei
dem die Schicht (80)    chicht (130) verbunden ist, wobei die Tinten- aus
elektrischem Widerstandsmaterial aus po-       barrierenschicht (130) einen
Abschnitt aufweist, lykristallinem Silizium besteht.           40      der
direkt unterhalb der Offnung (142) durch das Plattenbauglied (140) entfernt
ist, um einen 7. Elne thermische lintenstrahidruckkopfvorrich-
Tintenaufnahmehohiraum  (150) unter diesem tung, mit folgenden Merkmalen:
zu bilden, wobei der Heizwiderstand (109) un- einem Substrat (70);
terhalb und ausgerichtet mit dem  Tintenauf- zumindest elnem
Treibertransistor (74), der auf   4s  nahmehohiraum (150) angeordnet ist,
um an dem Substrat gebildet ist, wobei der Treiber-      diesen Wirme zu
Obertragen. transistor (74) elne Mehrzahl von elektrischen Kontaktregionen
(76, 78, 79) darauf umfaBt;     8  Eine thermische
Tintenstrahidruckvorrichtung, elner Schicht (80) aus elektrischem  Wider-
mit folgenden Merkmalen: standsmaterial, die auf dam Substrat (70) befe-
5o  einem Gehiuse (24) mit zumindest einem Aus- stigt let, wobei die
Schicht (80) aus elektri-     laB (26); schem Widerstandsmaterial in
direktem physi-       einer Speichereinrichtung (22) innerhalb des
kalischem Kontakt mit den elektrischen Kon-        Gehluses (24) zum
Aufnehmen eines Vorrats taktregionen (76, 78, 79) des Treibertransistors
an flUssiger Tinte in diesem; und (74) ist, wobei die Schicht (80) aus
elektri- ss   einem Druckkopf, der an dem Gehause (24) schem
Widerstandsrnaterial aus einer Zusam-        befestigt ist, wobei der
Druckkopf mit der Spel- mensetzung besteht, die aus der Gruppe aus-
chereinrichtung (22) Ober den AuslaB (28) in gewghit ist, die aus
polykristallinem Silizium     fluidmiBiger Verbindung  ist, und folgende 12
"1IIi Iiii 11111 ii ii Iil;    ;   
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Tintenaufnahmehohiraum  (150) unter diesem ein Substrat (70);
zu bilden, wobei der Heizwiderstand (109) un- zumindest einen
Treibertransistor (74), der     terhaib und ausgerichtet mit dem Tintenauf-
auf dem Substrat gebildet !st, wobel der Trei-     nahmehohlraum (150)
angeordnet !st, um an. bertransistor (74) esne Mehrzahl von elektri-   5
diesen Warme zu Elbertragen. schen Kontaktregionen (76, 78, 79) auf dem-
selben umfaft;                                  9. En Verfahren zur
Herstellung einer thermi- eine Schicht (80) aus elektrischem Wider-
schen Tintenstrahldruckkopfanordnung, das fol- standsmaterial, die auf dem
Substrat (70) befe-    gende Schritte autweist: stigt ist, wobei die
Schicht (80) aus elektri-  10  Bereitstellen einer Struktur (70), die
zumindest schem Widerstandsmaterial in direktem physi-       einen
Treibertransistor (74) auf derselben auf- kalischen Kontakt mit den
elektrischen Kontakt-    weist, wobei der Treibertransistor (74) eine
regionen (76, 78, 79) des Treibertransistors       Mehrzahl von
elektrischen Kontaktregionen (76, (74) ist, wobei die Schicht (80) aus
elektri-      78, 79) auf derselben umfaBt; schem Widerstandsmaterial aus
einer Zusam-   i5    Aufbringen einer Schicht (80) aus elektrischem.
mensetzung besteht, die aus der Gruppe aus-        Widerstandsmaterial auf
das Substrat (70) und gewahit ist, die aus polykristallinem Silizium
auf die elektrischen Kontaktregionen (76, 78, und aus einer Mischung aus
Tantal und Alumi-       79) des Transistors (74), wobei die Schicht nium
besteht;                                      (80) aus elektrischem
Widerstandsmaterial aus eine Schicht (100) aus leitffhigem Materi-  20
einer Zusammensetzung besteht, die aus der al, die aus elnem Material
besteht, das aus der    Gruppe ausgewahit ist, die aus polykristallinem
Gruppe ausgewahIt ist, die aus Aluminium,          Silizium und einer
Mischung aus Tantal und Kupfer und Gold besteht, die auf einem Ab-
Aluminium besteht; schnitt der Schicht (80) aus elektrischem Wi-
Aufbringen einer Schicht (100) aus leitffhigem derstandsmaterial befestigt
ist, um zumindest  25  Material, das aus einem Metall besteht, das einen
nicht-abgedeckten Abschnitt (102) der-       aus der Gruppe ausgewlhlt !st,
die aus Alumi- selben zurUckzulassen, wobei der nicht-abge-       nium,
Kupfer und Gold besteht, auf einen Ab- deckte Abschnitt (102) als ein
Heizwiderstand      schnitt der Schicht (80) aus elektrischem Wi- (109)
wirksam !st, wobel die Schicht (80) aus      derstandsmaterial, um
zumindest einen nicht- elektrischern  Widerstandsmaterial  mit der  so
abgedeckten Abschnitt (102) derselben zurUck- Schicht (100) aus leitfahigem
Material in den      zulassen, wobei die Schicht (100) aus leitfahi-
elektrischen Kontaktregionen (76, 78, 79) des      gem Material die Schicht
(80) aus elektrischem Treibertransistors (74) abgedeckt ist;
Widerstandsmaterial in den elektrischen Kon- eine erste
Passivierungsschicht (122), die     taktregionen (76, 78, 79) des
Transistors (74) auf dem Widerstand (109) angeordnet ist, wo-  35
abgedeckt, wobel der nichtabgedeckte Ab- bei die erste Passivierungsschicht
(122) aus       schnitt (102) als ein Heizwiderstand (109) wirk-
Siliziumnitrid besteht;                            sam ist; eine zweite
Passivierungsschicht (123), die     Aufbringen einer ersten
Passivierungsschicht auf der ersten Passivierungsschicht (122) an-
(122), die aus Siliziumnitrid besteht, auf den geordnet ist, wobei die
zweite Passivierungs-  40  Transistor (109); schicht (123) aus
Siliziumkarbid besteht;          Aufbringen einer zweiten
Passivierungsschicht eine einen Hohlraum  bildende Schicht           (123),
die aus Siliziumkarbid besteht, auf die (124), die auf der zweiten
Passivlerungsschicht    erste Passivierungsschicht (122); (123) angeordnet
ist, wobei die den Hohlraum       Aufbringen einer einen Hohiraum
bildenden bildende Schicht (124) aus einem Metall be-  46    Schicht (124),
die aus einem Metall besteht, steht, das aus der Gruppe ausgewAhIt ist, die
das aus der Gruppe ausgewAhlt ist, die aus aus Tantal, Wolfram und Molybdan
besteht;          Tantal, Wolfram und Molybdan besteht, auf die eine
Tintenbarrierenschicht (130), die auf      zwelte Passivierungsschicht
(123); der Hohiraum bildenden Schicht (124) ange-         Aufbringen einer
Tintenbarrierenschicht (130), ordnet ist, wobei die Tintenbarrierenschicht
60   die aus einem Kunststoff besteht, auf die den (130) aus Kunststoff
besteht; und                  Hohlraum bildende Schicht (124); und ein
Plattenbauglied (140) mit zumindest ei-     Befestigen eines
Plattenbauglieds (140), das ner 6)ffnung (142) durch dieses, wobei das
zumindest eine c5ffnung (142) durch dasselbe Plattenbauglied (140) mit der
Tintenbarrierens-    aufweist, auf der Tintenbarrierenschicht (130), chicht
(130) verbunden ist, wobel die Tinten-  6s   wobei die
Tintenbarrierenschicht (130) einen barrierenschicht (130) einen Abschnitt
aufweist,   Abschnitt aufweist, der direkt unterhalb der 6ff- der direkt
unterhalb der 6finung (142) durch       nung (142) durch das
Plattenbauglied (140) das Plattenbauglied (140) entfernt ist, um einen
entfernt ist, um einen Tintenaufnahmehohiraum 13 c r       N 14s *  
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zu bilden, wobel der Hei-       diesem zu bilden, wobei der Heizwiderstand
zwiderstand (109) unterhalb und ausgerichtet       (109) unterhalb und
ausgerichtet mit dem Tin- mit dem Tintenaufnahmehohlraum (150) ange-
tenaufnahmehohlraum (150) angeordnet ist, um ordnet !st, um an diesen Warme
zu Obertra-         an diesen Warme zu (lbertragen; gen.
5       Bereitstellen eines Gohauses (24) mit elner Spelchereinrichtung
(22) in dieser, um einen 10. Ein Verfahren zur Herstellung einer thermi-
Vorrat an flussiger Tinte aufzunehmen, wobei schen
Tintenstrahldruckvorrichtung, das folgen-    das Gehause (24) ferner
zumindest einen Aus- de Schritte umfaBt:
gang (26) aufweist; und Bereitstellen eines Substrats (70) mit zumin-  10
Befestigen des Substrats (70) an dem Gehlu- dest einem Treibertransitor
(74) auf diesem,       se (24) in einer Position an selbigem derart, wobei
der Treibertransistor (74) eine Mehrzahl     daB der Tintenaufnahmehohlraum
(150) des von elektrischen Kontaktregionen (76, 78, 79)      Druckkopfes
Ober den AuslaB (26) mit der auf deisem umfalt;
Speichereinrichtung (22) in fluidmaBiger Ver- Aufbringen einer Schicht (80)
aus einem elek-  i5  bindung steht. trischen Widerstandsmaterial auf das
Substrat (70) und auf die elektrischen Kontaktregionen   Revendlcatlons
(76, 78, 79) des Transistors (74), wobei die Schicht (80) aus elektrischem
Widerstandsma-    1. Dispositif de tete d'impression b jet d'encre toeal
aus einer Zusammensetzung besteht, die  20   thermique comprenant: aus der
Gruppe ausgewAhlt lst, die aus polykri-        un substrat (70): stallinem
Silizium und aus einer Mischung aus          au moins un transistor
d'attaque (74) form6 Tantal und Aluminium besteht;                      sur
ledit substrat (70), ledit transistor d'attaque Aufbringen einer Schicht
(100) aus leiffahigem     (74) portant une pluralit6 de r~gions de contact
Material, das aus elnem  Metall besteht, das   25  electrique (70, 78, 79):
aus der Gruppe ausgewhilt ist, die aus Alumi-          une couche (80) de
matibre electriquement nium, Kupfer und Gold besteht, auf eonen Ab-
r6sistante fixse audit substrat (70), ladite cou- schnitt der Schicht (80)
aus elektrischem Wi-      che (80) de matibre dlectriquement resistante
derstandsmaterial, um zumindest einen nicht-       6tant en contact
physique direct avec lesdites abgedeckten Abschnitt (102) derselben zurlck-
30  r6gions de contact electrique (76, 78, 79) dudit zulassen, wobei die
Schicht (100) aus leitfihi-    transistor d'attaque (74); gem Material die
Schicht (80) aus elektrischem         une couche (100) de matibre
conductrice Widerstandsmaterial in den elektrischen Kon-       fWxee I une
portion de ladite couche (80) de taktregionen (76, 78, 79) des Transistors
(74)     matiere electriquement resistante pour laisser abgedeckt, wobei
der nicht-abgedeckte Ab-  35      subsister au moins une section decouverte
schnitt (102) als ein Heizwiderstand (109) wirk-   (102) de cette couche,
ladite section decouver- sam ist;
te (102) jouant le r8le d'une resistance chauf- Aufbringen einer ersten
Passivierungsschicht       fante (109), ladite couche (80) de matiere 6lec-
(122), die aus Siliziumnitrid besteht, auf den     triquement r~sistante
6tant recouverte de ladite Widerstand (109);                          40
couche (100) de matiere conductrice dans les- Aufbrlngen einer zweiten
Passivierungsschicht      dites rngions de contact electrique (76, 78, 79)
(123), die aus Siliziumkarbid besteht, auf die     dudit transistor
d'attaque (74); erste Passivierungsschicht (122);                      une
portion (120) de matiere protectrice Aufbringen einer einen Hohiraum
bildenden         positionnee sur ladite resistance chauffante Schicht
(124), die aus einem Metall besteht,  45   (109) ; et das aus der Gruppe
ausgew~hIt ist, die aus             un 6lement plaque (140) travers6 d'au
Tantal, Wolfram und Molybd~n besteht, auf die      moins une ouverture
(142), ledit 6lment pla- zweite Passivierungsschicht (123);
que (140), qui est fixe a ladite portion (120) de Aufbringen miner
Tintenbarrierenschicht (130),     matiere protectrice, ayant au moins une
ouver- die aus Kunststoff besteht, auf die den Hohl-  so  ture (142) qui la
traverse, ladite portion (120) raum bildende Schicht (124);
de matiere protectrice ayant une section enle- Befestigen eines
Plattenbauglieds (140), mit      vWe directement sous ladite ouverture
(142) qul zumindest einer ffnung (142) durch selbiges,       traverse ledit
6lment plaque (140) pour former auf der Tintenbarrierenschicht (130), wobei
die    au-dessous une cavit6 (150) de r~ception de Tintenbarrierenschicht
(130) einen Abschnitt  85   I'encre, ladite resistance chauffante (109)
etant aufweist, der direkt unterhalb der Offnung (142)   positionn6e sous
ladite cavite (150) de rdcep- durch das Plattenbauglied (140) entfemt ist,
tion de i'encre et dans son alignement pour lul um einen
Tintenaufnahmehohiraum (150) unter        apporter de la chaleur. 14
I flhlIj !   Nlil~l   111 I 1 111  
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d'impression b jet d'encre thermique      electriqusment r6sistante sur
ledit substrat (70) comprenant:                                          et
sur lesdites regions de contact 6lectrique un boltier (24) pr6sentant au
moins une          (76, 78, 79) dudit transistor (74); sortie (26) qui le
traverse;                            appliquer une couche (100) de matibre
des moyens de stockage (22) situes dans   5      conductrice sur une
portion de ladite couche ledit bollier (24) pour retenir interieurement
(80) de matibre electriquement rdsistante afin une r6serve d'encre
liquide.; et                     de laisser subsister au moins une section
d6- une tete d'impression fixee audit boltier        couverte (102) de
cette couche, ladite couche (24), ladite tWte d'impression etant en commu-
(100) de matibre conductrice recouvrant ladite nication fluidique avec
lesdits moyens de stoc-   10  couche (80) de matiere electriquement resis-
kage (22) a travers ladite entree (26) et corn-      tante sur lesdites
r~gions de contact 6lectrique prenant:
(76, 78, 79) dudit transistor (74), ladite section un substrat (70);
d~couverte (102) jouant le role d'une resistan- au moins un transistor
d'attaque (74) forme      ce chauffante (109); sur ledit substrat (70),
ledit transistor d'attaque   15  appliquer une portion (120) de matlbre
(74) portant une pluralit6 de regions de contact     protectrice sur ladite
resistance (109); et electrique (76, 78, 79);
fixer un el6ment plaque (140) traverse d'au une couche (80) de matiere
electriquement        moins une ouverture (142) sur ladits portion
resistante fix6e audit substrat (70), ladite cou-    (120) de matiere
protectrice, ladite portion che (80) de matibre electriquement rdsistante
20    (120) de matibre protectrice ayant une section etant en contact
physique direct avoc lesdites       enlevde directement sous ladite
ouverture regions de contact electrique (76, 78, 79) dudit     (142) qui
traverse ledit dlement plaque (140) transistor d'attaque (74);
pour former au-dessous une cavite (150) de une couche (100) de matiere
conductrice          rdception de l'encre, ladite resistance chauffan-
fixee A une portion de ladite couche (80) de   25    to (109) 6tant
positionn~o sous ladite cavit6 matisre electriquement resistants pour
laisser       (150) de reception de l'encre et dans l'aligne- subsister au
moins une section decouverte            ment pour lui apporter de la
chaleur. (102) de cette couche, ladite section d6couver- te (102) jouant le
r8le d'une resistance chauf-  4. Procede de fabrication d'un dispositif
d'impres- fante (109), ladite couche (80) de matiere elec-   30  sion A jet
d'encre thermique comprenant les triquement resistantb etant recouverte de
ladite     phases consistant I. couche (100) de matibre conductrice dans
les-           preparer un substrat (70) portant au moins dites r~gions de
contact electrique (76, 78, 79)     un transistor d'attaque (74), ledit
transistor d'at- dudit transistor d'attaque (74);                    taque
(74) portant une pluralit6 de regions deo- une portion (120) de matiere
protectrice   35    contact electrique (76, 78, 79); positionnee sur ladite
resistance chauffante            appliquer une couche (80) de matibre.
(109) ; et                                           electriquement
r6sistante sur ledit substrat (70) un element plaque (140) traverse d'au
et sur lesdites r6gions de contact electrique moins une ouverture (142),
ledit 6l6ment pla-        (76, 78, 79) dudit transistor (74); quo (140)
Mtant fix6 & ladite portion (120) de   40     appliquer une couche (100) de
matibre matiere protectrice, ladite portion (120) de ma-     conductrice
sur une portion de ladite couche tibre protectrice ayant une section
enlevee di-      (80) de matibre 4lectriquement resistante afin rectement
sous ladite ouverture (142) qui tra-       de laisser subsister au moins
une section dd- verse ledit 6l4ment plaque (140) pour former
couverte (102) de cette couche, ladite couche au-dessous une cavite (150)
de reception do   45     (100) de matiere conductrice recouvrant ladite
l'encre, ladite resistance chauffante (109) etant    couche (80) de matibre
electriquement r6sis- positionn~e sous ladite cavite (150) de recep-
tante sur lesdites regions de contact 6lectrique tion de l'encre et dans
son alignement pour lui      (76, 78, 79) dudit transistor (74), ladite
section apporter de la chaleur.                              d6couverte
(102) jouant le role d'une resistan- so      ce chauffante (109); 3,
Proceds de fabrication d'un dispositif de tete           appliquer une
portion (120) de matiere d'impression & jet d'encre thermique compre-
protectrice sur ladite r6sistance (109); et nant les phases consistant a:
fixer un element plaque (140) travers4 d'au pr6parer un substrat (70)
portant au moins       moins une ouverture (142) sur ladite portion un
transistor d'attaque (74), ledit transistor d'at-  55  (120) de matiere
protectrice, ladite portion taque (74) comprenant une pluralits de r6gions
(120) de matibre protectrice ayant une section de contact electrique (76,
78, 79) sur lui;          enlevee directement sous ladite ouverture
appliquer une couche (80) de matiere             (142) qui traverse ledit
6l6ment plaque (140) 15                   Il~lllll l~  l  Itl  
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au-dessous une cavite (150) de         positionnee sur ladite resistance
(109), ladite reception de l'encre, ladite resistance chauffan-  premiere
couche de passivation (122) -tant         - te (109) 6tant positionn6o sous
ladite cavit6      compos~e de nitrure de silicium; (150) de reception de
l'encre et dans son              une deuxibme couche de passivation (123)
::. ;. _-. ' ..i    alignement pour lui apporter de la chaleur;  6
positionnee sur ladite premiere couche de pas- . preparer un boltier (24)
ayant interioure-      sivation (122), ladite deuxibme couche de pas- ment
des moyens de stockage (22) pour rote-        sivation (123) 6tant composeo
de carbure de nir une reserve d'encre liquide, ledit boltier     silicium;
(24) comprenant en outre au moins une sortie           une couche de
cavitation (124) positionnioe (26) qui la traverse ; et                  10
sur ladite deuxibme couche de passivation fixer ledit substrat (70) audit
boltier (24) en  (123), ladito couche de cavitation (124) etant un point de
ce boltier tel quo ladite cavite       compos6e d'un metal choisi dans le
groupe (150) de reception de l'encre de ladite tote       constitue par le
tantale. le tungstene et le d'impression soit en communication fluidique
molybdbne; avec lesdits moyens de stockage (22) a tra-  15        une
couche d'arrt d'encre (130) position-: vers ladite sortie (26).
n6e sur ladite couche de cavitation (124) ladite couche d'arr~t d'encre
(130) 6tant composeo 5. Dispositif ou procidS selon les revendications
d'une matibre plastique ; et 1, 2, 3 ou 4, dans lequel ladite couche (80)
de        un 6lment plaque (140) traverse d'au matibre dlectriquement
r~sistante est compo-  20   moins une ouverture (142), ledit 6l6ment pla-
s6e d'un melange de tantale et d'aluminium.        que (140) dtant fixd a
ladite couche d'arrat d'encre (1 30), ladite couche d'arr~t d'encre    - -
--; - 6. Dispositif ou proc~d6 selon les revendications      (130) ayant
une section enlevde directement.:- 1, 2, 3 ou 4, dans lequel ladite couche
(80) de    sous ladite ouverture (142) qui traverse ledit....... matibre
6lectriquement r6sistante est compo-   25   e lement plaque (140) pour
former au-dessous.. sde de silicium polycristallin.                    une
cavit6 (150) de r~ception de l'encre, ladite resistance chauffante (109)
etant positionnee.,;.,.: :, 7. Dispositif de t8te dOimpression a jet
d'encre       sous ladite cavite (150) de reception de l'encre ...
thermique comprenant:                              et dans son alignement
pour lui apporter de la ... un substrat (70);                      90
chaleur. au moins un transistor d'attaque (74) formi, sur ledit substrat
(70), ledit transistor d'attaque  &  Dispositif d'impression a jet d'encre
thermique (74) portant une pluralit6 de r~gions de contact   comprenant:
6lectrique (76, 78, 79);                               un bonier (24)
pr6sentant au moins une, une couche (80) de matibre electriquement  35
sortie (26) qui le traverse; resistanto fixee audit substrat (70), ladite
cou-      des moyens de stockage (22) situes dans    . che (80) de matiere
electriquement resistante      ledit boltier (24) pour retenir
intdrieurement etant on contact physique direct avec lesdites     une
reserve d'encre liquide.; et reglons de contact electrique (76, 78, 79)
dudit       une tote d'impression fixee audit boltier transistor d'attaque
(74), ladite couche (80) de   40  (24). ladite tete d'impression 6tant en
commu-: matibre electriquement resistante etant compo-     nication
fluidique avec lesdits moyens de stoc- -      see d'une composition choisie
dans le groupe        kage (22) a travers ladite entree (26) et com-
constitu6 par le silicium polycristallin et un     prenant: melange de
tantale et d'aluminium;                     un substrat (70); une couche
(100) de matiere conductrice   45       au moins un transistor d'attaque
(74) formd composde d'un metal choisi dans le groupe          sur ledit
substrat (70), ledit transistor d'attaque constitu6 par l'aluminium, le
cuivre et l'or, fix6e  (74) portant une pluralite de regions de contact a
une portion de ladite couche (80) de matiere     electrique (76, 78, 79);
electriquement resistante pour laisser subsister       une couche (80) de
matiere electriquement au moins une section d4couverte (102) de   so
rssistante fixWe audit substrat (70), ladibt cou- cette couche, ladite
section decouverte (102)      che (80) de matiere electriquement resistante
jouant le role d'une resistance chauffante         etant en contact
physique direct avec lesdites (109), ladite couche (80) de matiere
electrique-   regions de contact 6lectrique (76, 78, 79) dudit ment
r6sistante etant recouverte de ladite cou-    transistor d'attaque (74),
ladite couche (80) de che (100) de matiere conductrice dans lesdites   55
matiere electriquement resistante etant compo- regions de contact
electrique (76, 78, 79) dudit   s6e d'une composition choisie dans le
groupe transistor d'attaque (74);                         constitue par le
silicium polycristallin et. un une promiere couche de passivation (122)
mdlange de tantals et d'aluminium; 16  
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matiere conductrice         groupe constitue par le silicium polycristallin
et compos6e d'un metal choisi dans le groupe          un mdlange de tantale
et d'aluminium; constitue par l'aluminium, le cuivre at l'or, fix6e
appliquer une couche (100) de matibre une portion de ladite couche (80) de
matlere     conductrice compos~e d'un metal choisi dans electriquement
resistante pour laisser subsister   5  le groupe constitue par l'aluminium,
le culire au moins une section decouverte (102) de           et l'or; sur
une portion de ladite couche (80) cette couche, ladite section decouverte
(102)      de matiere electriquement resistante afin de jouant le r8ole
d'une resistance chauffante        laisser subsister au moins une section
decou- (109), ladite couche (80) de matiere electrique-   verte (102) de
cette couche, ladito couche ment resistante etant recouverte de ladite cou-
10  (100) de matibre conductrice recouvrant ladite che (100) de matiere
conductrice dans lesdites     couche (80) de matibre electriquement resis-
regions de contact 6lectrique (76, 78, 79) dudit   tante sur lesdites
regions de contact electrique transistor d'attaque (74);
(76, 78, 79) dudit transistor (74), ladite section une premibre couche de
passivation (122)        d6couverte (102) jouant le r8le d'une resistan-
positionnee sur ladite resistance (109), ladite  tS  ce chauffante (109);
premiere couche de passivation (122) etant             appliquer une
premibre couche de passi- composeo de nitrure de silicium;
vation (122) composee de nitrure de silicium une deuxibme couche de
passivation (123)        sur ladite resistance (109); positlonn6e sur
ladite premibre couche de pas-         appliquer une deuxieme couche de
passi- sivation (122), ladite deuxibme couche de pas-  20  vation (123)
compos~e de carbure de silicium sivation (123) 6tant composeo de carbure de
sur ladite premiere couche de passivatlon silicium;
(122); une couche de cavitation (124) positionnee         appliquer une
couche de cavitation (124) sur ladite deuxibme couche de passivation
composeo d'un metal choisi dans le groupe (123), ladite couche de
cavitation (124) etant  25  constitu4 par le tantale, le tungsthne et le
composee d'un metal choisi dans le groupe          molybdbne sur ladite
deuxibme couche de constitue par le tantale, Ie tungstene et le
passivation (123); molybdene;
appliquer une couche d'arret d'encre (130)Y une couche d'arret d'encre
(130) position-      composde d'une matiere plastique sur ladite nee sur
ladite couche de cavitation (124) ladite  30  couche de passivation (124) ;
et couche d'arret d'encre (130) etant compos6e            fixer un 6l6ment
plaque (140) ayant au d'une matibre plastique ; et
moins une ouverture (142) qui la traverse sur un 6lement plaque (140)
traverse d'au          ladite couche d'arrwt d'encre (130), ladite cou-
molns une ouverture (142), ledit 6lment pla-      che d'arrft d'encre (130)
ayant une section que (i40) etant fix6 a ladite couche d'arrat  3s
enlev~e directement sous ladite ouverture d'encre (130), ladite couche
d'arr8t d'encre       (142) qui traverse ledit 6lement plaque (140) (130)
ayant une section enlevee directement        pour former au-dessous une
cavite (150) de sous ladite ouverture (142) qui traverse ledit
reception de l'encre, ladite resistance chauffan- 6lment plaque (140) pour
former au-dessous        te (109) etant positionnoe sous ladite cavite une
cavite (150) de rdception de l'encre, ladite  40  (150) de reception de
l'encre et dans son resistancoe chauffante (109) 6tant positionn6e
alignement pour lul apporter de la chaleur. sous ladite cavite (150) de
reception de l'encre et dans son alignement pour lui apporter de la  10.
Proc6d6 de fabrication d'un dispositif de tMte chaleur.
d'impression a jet d'encre thermique compre- 45      nant les phases
consistant A: 9. Procede de fabrication d'un dispositif de tote
prdparer un substrat (70) portant au moins d'impresslon a jet d'encre
thermique compre-       un transistor d'attaque (74), ledit transistor
d'at- nant les phases consistant A:                      taque (74) portant
une pluralit4 de r~gions de preparer un .substrat (70) portant au moins
contact 6lectrique (76, 78, 79); un transistor d'attaque (74), ledit
transistor d'at-  so  appliquer une couche (80) de matiere taque (74)
portant une pluralit6 de r~gions de     dlectriquement rnsistante sur ledit
substrat (70) contact 4lectrique (76, 78, 79);                   et sur
lesdites regions de contact 6lectrique appliquer une couche (80) de matibre
(76, 78, 79) dudit transistor (74), ladite couche electriquement r6sistante
sur ledit substrat (70)  (80) de matibre 6lectriquement resistante 6tant et
sur lesdites regions de contact 6lectrique   55  composee d'une composition
cholsie dans le (76, 78, 79) dudit transistor (74), ladite couche  groupe
constitud par le silicium polycristallin et (80) de matibre electriquement
r~sistante dtant    un mjlange de tantale et d'aluminium; composee d'une
composition choisie dans le             appliquer une couche (100) de
matibre 17        1 !IlIIj 111111 IlijIl 11111 II III 1~~ 7 X 
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compos~e d'un metal choisi dans le groupe constitue par I'aluminium, le
cuivre et I'or; sur une portion de ladite couche (80) de matibre
electriquement resistanto afin de '-- 'V  laisser subsister au moins une
section d6cou-   5 verte (102) de cette couche, ladite couche (100) de
matiere conductrice recouvrant ladite couche (80) de matiere electriquement
resis- tante sur lesdites regions de contact electrique. (76, 78, 79) dudit
transistor (74), ladite section    o- decouverte (102) jouant le r8le d'une
resistan- ce chauffante (109);
._--.- appliquer une premibre couche de passi- vation (122) composee de
nitrure de silicium sur ladite resistance (109):                16
appliquer une deuxieme couche de passi- vation (123) composee de carbure de
silicium sur ladite premiere couche de passivation -: ~~(122); .. ...::
appliquer une couche de cavitation (124)   20 compos~e d'un m~tal choisi
dans le groupe constitue par le tantale, le tungstene et le molybdbne sur
ladite deuxibme couche de passivation (123); appliquer une couche d'arrat
d'encre (130)  25 composee d'une matibre plastique sur ladite . -
couche de passivation (124); et _:-    :        . fixer un 6l6ment plaque
(140) ayant au moins une ouverture (142) qui la traverse sur ladite couche
d'arr~t d'encre (130), ladite cou-   s0 cho d'arret d'encre (130) ayant une
section enlevee directbment sous ladite ouverture (142) qui traverse ledit
6lment plaque (140) pour former au-dessous une cavite (150) de reception de
l'encre, ladite resistance chauffan-   35 to (109) 6tant positionn6e sous
laditb cavite (150) de reception de 1'encre et dans son alignement pour lui
apporter de la chaleur. preparer un boltter (24) ayant int6rieure- ment des
moyens de stockage (22) pour rete-   40 nir une r6serve d'encre liquide,
ledit boltier (24) comprenant en outre au moins une sortie (26) qui le
traverse ; et fixer ledit substrat (70) audit boltier (24) on un point de
ce boater tel que ladit cavit6   4s (150) de reception de l'encre de ladite
tate d'impression soit en communication fluidique avec lesdits moyens de
stockage (22) a tra- vers ladite sortie (26). 50 18 *   C   L   M   S   *


