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Description

The subject invention relates generally to thermal
ink jet printers, such as those described in US. Patent 4
746 935, and is directed more particularly to a technique
for reducing drive energy in thermal ink jet printheads
while maintaining consistently high print quality.

Thermal ink jet printers utilize thermal ink jet print-
heads that comprise an array of precision formed noz-
Zles, each of which is in communication with an
asscciated ink containing chamber that receives ink from
a reservoir. Each chamber includes an ink drop firing
resistor which is located opposite the nozzle so that ink
can collect between the ink drop firing resistor and the
nozzle. The ink drop firing resistor is selectively heated
by voltage pulses to drive ink drops through the associ-
ated nozzle opening in the orifice plate. Pursuant fo each
pulse, tha ink drop firing resistor is rapidly heated, which
causes the ink directly adjacent the tharmal resistor to
vapaorize and form a bubble. As the vapor bubble grows,
momentum is transferred to the ink between the bubble
and the nozzle, which causes such ink to be propelied
through tha nozzle and onto the print media.

For ease of replacement of thermal printheads
which eventually wear out, thermal printheads are often
implemented as printhead cartridges comprising a ther-
mal printhead and an ink reservoir. With such implemen-
tation, printhead driver circuitry is connected to the
printhead cartridge by appropriate contacting compo-
nents. An example of athermal inkjet printhead cartridge
is disclosed in "The second-Generation Thermal InkJet
Structure,” Askeland et al, HEWLETT-PACKARD JOUR-
NAL, August 1988, pages 28-31.

Further background information on therma! inkjet
printheads and/or the manufacture thereof can be found
in commonly U.S. Patents 4,746,935 and 4,809,428, and
in the following publications: "Development of the Thin-
Film Structure for the ThinkJet Printhead," Eldurkar V.
Bhasker and J. Stephen Aden, HEWLETT-PACKARD
JOURNAL, May 1985, pages 27-33; "integrating the
Printhead into the HP Desldet Printer,” J. Paul Harmon
and John A. Widder, HEWLETT-PACKARD JOURNAL,
October 1988, pages 62-66; and "The Think Jet Orifice
Plate: A Part with Many Functions,” Siewell et al.,
Hewlett-Packard Journal, May 1985, pages 33-37.

A consideration with thermal ink jet printers that uti-
lize modular printhead cartridges is that the printhead
driver circuitry commonty provides ink drop firing signals
having generally constant energy to the ink drop gener-
ators of the printhead. However, different ink drop gen-
erator configurations and different inks may have
different ink drop firing energy requirements. For exam-
ple, an ink drop generator configured to produce smaller
ink drops requires less energy for firing, and too much
energy can cause improper operation. Also, a given
printhead can have ink drop generators that are config-
ured to provide respectively different ink drop volumes,
for example, as disclosed in the above-referenced U. S.
Patent 4,746,93S. Further, newly developed or revised
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printheads could have ink drop firing energy require-
ments that are different from those for which existing
thermal ink jet printers have been configured.

it would therefore be an advantage to provide a ther-
ma! ink jet printhead which includes circuitry for control-
ling energy provided to the ink drop firing resistors.

The foregoing and other advantages are provided
by the invention as claimed in claim 1, describing a ther-
mal ink jet printhead that includes a substrate, a resistor
layer on the substrate having ink drop firing resistors and
energy controlling resistors defined therein, a metalliza-
tion layer adjacent the resistor layer and having metallic
interconnections formed therein for providing serial
energy controlling connections between praedetermined
ones of the ink drop firing resistors and predetermined
ones of the energy controlling resistors, a plurality of ink
containing chambers respectively formed over the met-
allization layer adjacent respective ones of the ink drop
firing resistors, and an orifice plate secured over the
chambers and containing a plurality of nozzles respec-
tively associated with the chambers.

The advantages and features of the disclosed inven-
tion will readily be appreciated by persons skilled in the
art from the following detailed description when read in
conjunction with the drawings wherein:

FIG. 1 is a circuit diagram of a thermal printhead in
accordance with the invention.

FIG. 2 is a cross-sectional view of & thin film embod-
iment of a thermal ink jet printhead in accordance
with the invention.

FIG. 3 is a schematic perspective view showing the
resistor areas and ink chamber areas for a group of
ink drop generators that would normally be covered
by a nozzle orifice plate.

In the following detailed description and in the sev-
eral figures of the drawing, like elements are identified
with like reference numerals.

Referring now to FIG. 1, shown therein is a circuit
schematic of the ink firing circuitry of a thermal ini jet
printhead having three groups 10, 20, 30 of ink firing
resistors. The first resistor group 10 includes ink firing
resistors 111 which form part of a first group of ink drop
generators having substantially identical physical and
electrical properties. The first leads of the inkfiring resis-
tors 111 of the first resistor group 10 are commonly con-
nected to a first primitive supply node 113 that is
connected to a supply V. The second leads of the ink
firing resistors 111 of the first resistor group 10 are
respectively connected to respective control nodes 115.
The respective control nodes 115 are connected to
respective switching circuitry 117, schematically shown
as transistors, which are controlled by a control logic cir-
cuit 119 to connect the control node of a selected ink
firing resistor to ground.

The second resistor group 20 includes ink firing
resistors 211 that comprise part of a second group of ink
drop generators having substantially identical physical
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and electrical properties. The second group of drop gen-
erators can have physical and electrical properties dif-
ferant from those of the first group of ink drop generators,
whereby the energy requirements of the second group
ink drop generators can be different from those of the
first group. For example, the second group can have dif-
ferent physical and/or electrical properties to produce a
different ink drop volume or to use an ink having differant
characteristics. Such different properties can be pro-
vided for purposes such as greyscale printing, multiple
dot size high resolution printing, multi-color or multi-con-
centration ink, changes to ink formulation after commer-
cial infroduction of the thermal printhead, and
maximizing printing quality on special media.

The first leads of the ink firing resistors 211 of the
second resistor group 20 are commonly connected to a
second primitive supply node 213, and an energy con-
trolling resistor 214 is connected between the second
primitive supply node 213 and the first primitive supply
node 113. The second leads of the ink firing resistors
211 are connected to respective control nodes 215,
which are connected to respective switching circuitry
217, schematically shown as transistors. The switching
circuitry 217 are controlled by the control logic circuit 119
to connect the control node 215 of a selected ink firing
resistor 211 to ground.

The third resistor group 30 includes ink firing resis-
tors 311 that comprise part of a third group of ink drop
generators having substantially identical physical and
electrical properties. The physical and elactrical proper-
ties of the third group of ink drop generators can be dif-
ferent from those of the first group and/or second group
ofinkdrop generators, whereby the energy requirements
of the third group ink drop generators can be diffarent
from those of the first group and/or the second group.
For example, the third group can have different physical
and/for electrical properties to produce a different ink
drop volume or to use an ink having different character-
istics. Examples of reasons for having such different
properties are identified above relative to the properties
of the second group of drop generators.

The first leads of the ink firing resistors 311 of the
third resistor group 30 are commonly connected to a third
primitive supply node 313, and an energy controlling
resistor 314 is connected between such third primitive
supply node 313 and the first primitive supply node 113.
The second leads of the ink firing resistors 311 are con-
nected to respective control nodes 315, which are con-
nected to respective switching circuitty 317,
schematically shown as transistors. The switching cir-
cuitry 317 are controlled by the control logic circuit 119
to connect the control node 315 of a selected ink firing
resistor 311 to ground.

Typically, only one ink firing resistor can be driven at
any given time pursuant fo connection of one selected
control node to ground for a predetermined pulse intar-
val. The switching circuit associated with the selected ink
firing resistor is activated, which grounds the control
node connected to the second lead of the selected resis-
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tor and causes the voltage at the associated primitive
supply node to be applied across the selected ink firing
resistor. Since only one ink firing resistor is fired at any
given time, the circuit completed by the grounded control
node includes only the selected ink firing resistors and
any energy contrelling resistor that is connected thereto.
if the selected inkfiring resistor is in a group that includes
an energy controlling resistor, such energy controlling
resistor is in series with the selected ink firing resistor
and thus controls the energy provided to that ink firing
resistor. The non-selected ink firing resistors are not
affected since their control nodes comprise open circuits.

The thermal ink jet printhead of the invention is
advantageously implemented in a thin film structure
wherein the energy controlling resistors are formed with
the same steps and with the same layers of material as
utilized for the formation of the inkfiring resistors. In such
implementation, the control nodes and the first primitive
supply node (which is connected directly to the first resis-
tor group and via energy controlling resistors to the sec-
ond and third resistor group) include metallic contacts for
external connections, and the connections betwean
such nodes and the resistors comprise appropriately
formed metallization.

Referring in particular to FIG. 2, shown therein is an
unscaled cross-sectiona! view of one of the ink drop gen-
erators of a thin film embodiment of a thermalink jet print-
head in accordance with the invention. It includes a
substrate 411, comprising silicon or glass, for example,
and a thermal barrier or capacitor layer 413 disposed
thereon. A resistive layer 415 comprising tantalum alu-
minum is formed on the thermal barrier extending over
areas that will be beneath the ink firing nozzle structures.
A metallization layer 417 comprising aluminum doped
with a small percentage of copper, for axample, is dis-
posed over the resistor layer 415. The resistive layer 415
and the metallization layer 417 do not extend to the
edges of the substrate which underlie interconnection
pads 427, described further herein.

The metallization layer 417 comprises metallization
traces defined by appropriate masking and etching. The
masking and etch of the metallization layer 417 also
defines the resistor areas. In particular, instead of mask-
ing and etching of the resistive layer 415, a resistor is
formed for a given conductive path by providing a gap in
the metallic trace at the location of the resistor area, so
as to force the conductive path to include & portion of the
resistive layer 415 located at the gap in the conductive
trace. Stated another way, a resistor area is defined by
providing first and second metallic traces that terminate
atdifferentlocations onthe perimeter of the resistor area.
The first and second traces comprise the terminal or
leads of the resistor which effectively include a portion
of the resistive layer that is between the terminations of
the first and second traces.

Resistor areas are defined for ink firing resistors at
gap 416 and for energy controlling resistors at gap 418.

A first passivation layer 419 comprising silicon car-
bide and silicon nitride, for example, is disposed over the
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metallization layer 417, the exposed portions of the resis-
tive layer 415, and exposed portions of the thermal bar-
rier layer 413 at the edges of the substrate.

A second passivation layer 421 comprising tantalum
is disposed over the first passivation layer 419 in areas
that overtie the ink firing resistors 416 and the energy
controlling resistors 418, and also over the first passiva-
tion layer 419 at the edges of the substrate. Since the
tantalum passivation layer 421 overlies the ink firing
resistors, it forms the bottom walls of ink containing
chambers 423 that overlie the ink firing resistors 416.
The second passivation layer 421 at the edges of the
substrate contact the metallization layer 417 through
appropriate vias in the first passivation layer. The ink con-
taining chambers 423 are further defined by an appro-
priate ink barrier layer 425 having openings formed
therein and exposing the tantalum passivation iayer 421,

Alayer of gold areas 427 are disposed on the second
passivation layer 421 ai the edges of the substrate, and
form interconnection pads that are conductively con-
nected to the metallization layer by the second passiva-
tion layer areas at the edges of the substrate.

An orifice plate 429 having nozzle openings 431 for
the respective ink chambers 423 is disposed on the ink
barrier layer 425.

The tantalum passivation layer 421 provides
mechanical passivation fo the ink firing resistors by
absorbing the cavitation pressure of the collapsing drive
bubble, provides an adhesion layer for the gokd areas,
ard further provides exira mechanical toughness to the
interconnect pads at the edges of the substrate. For the
energy controlling resistors, the tantalum passivation
layer advantageously provides a low thermal resistance
path for heat dissipation. A lowsr, more stable local oper-
ation temperature of the energy controlling resistors pro-
vides for more consistent control by minimizing change
in resistivity due to temperature variation. It is noted that
openings in the inkbarrier layer 425 over the energy con-
trolling resistors can be provided to permit radiant heat
to transfer to the orifice plate 429.

Referring now to FIG. 3, shown therein is a sche-
matic perspective view delineating the resistor areas 416
and the ink chambers 423 for a group of ink jet nozzle
structures that would be covered by a nozzle orifice plate.
Ink is supplied to the ink chambers 423 through a hole
436, formed by laser drilling or sand blasting, for exam-
ple, that passes through the substrate and the layers dis-
posed thereon. By way of illustrative example, the
resistor areas 416 shown in FIG. 3 as being associated
with a common ink feed comprise the resistors for one
of the resistor groups of the printhead circuit schematic
of FIG. 1.

The thin film implementation of the invention is read-
ily produced pursuant fo standard thin film techniques
including chemical vapor deposition, photoresist deposi-
tion, masking, developing, and etching. The orifice plate
is formed pursuant to known electroforming processes
which are adaptations of electroplating. Processing
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examples and considerations are set forth in the refer-
ences identified in the preceding background saction.

it shouid be noted, however, that the use of an
energy controlling resistor in & common return provides
the advantages of utilizing less integrated circuit die area
and reduction of adverse thermal effects. in particular,
an energy controlling resistor in the common return path
may conveniently be made large enough to maintain low
maximum local operating temperatures and to avoid
thermal effects on nominal resistance. Further, a com-
mon energy controlling resistor can be conveniently
located far from the firing resistors so as to reduce its
effect on local substrate temperature around the drop
generator regions of the integrated circuit die.

The foregoing has been a disclosure of a thermal ink
Jet printhead structure that provides different energy lev-
els to the heating elements of a printhead system that
could include one printhead or a piurality of printheads,
and which does not require additional manufacturing
steps. By controlling the energy levels provided to the
heating elements, performance and reliability are
improved, and operational sensitivities are reduced. Pur-
suant to the disclosed printhead structure, new printhead
designs having different energy requirements are readily
implemented for use on existing products without recon-
tiguring such existing products, and the design of future
products is simplitied since ditferent energy require-
ments can be compensated.

Claims

1. Athermalink jet printhead comprising:

a plurality of thin film ink firing resistors (111,
211, 311) formed on a substrate (411);

interconnection circuitry (115, 215, 315) for
conducting energy to said ink firing resistors;

a plurality of ink receiving chambers (423)
formed on the substrate adjacent respective ones of
said thin film ink firing resistors; and

an orifice plate (429) secured over said
chambers and containing a plurality of nozzles (431)
respectively associated with said chambers;

and characterized:

in that said ink firing resistors are arranged in
groups (10, 20, 30);

in that said interconnection circuitry includes
respective group common return circuits (113, 213,
313) to which ink firing resistors of each group are
commonly connected;

and by at least one energy controlling thin film
resistor (214, 314) connected to at least one group
of ink firing resistors.

2, The thermal ink jet printhead of Claim 1, further
characterized in that the ink firing resistors (111,
211, 311} in a given group all have the same elec-
trical characteristics, and the ink firing resistors from
different groups having differant electrical character-
istics.
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3. Thethermal inkjét printhead of Claims 1 or 2, further

characterized in that each group (10, 20, 30) of ink
firing resistors (111, 211, 311) is associated with a
greup of said ink receiving chambers (423), wherein
each ink receiving chamber in a given group has
common physical characteristics and wherein ink
receiving chambers of different groups have differ-
ent physical characteristics, such as different ink
containing volumes and/or containing ink of different
characteristics.

The thermal ink jet printhead of any one of the pre-
ceding claims further characterized in that all of the
ink receiving chambers (423) and their associated
nozzles (431} belonging to a given group have the
same physical characteristics.

The thermal ink jet printhead of any one of the pre-
ceding claims further characterized in that said thin
film ink drop firing resistors (111,211, 311) and said
at least one energy controlling resistor (214, 314)
comprise the same material.

A thermal ink jet printhead of any one of the preced-
ing claims further characterized by:

a resistor layer (415) on said substrate (411)
having said ink drop firing resistors (111, 211, 311)
and said at least one energy controlling resistor
(214, 314) defined therein; and

a metallization layer {417) adjacent said
resistor layer and having metallic interconnections
formed therein for providing serial energy controlling
connections between predetermined ones of said
ink drop firing resistors and predetermined ones of
said energy controlling resistors.

The thermal ink jet printhead of Claim 6 further char-
acterized in that said resistor layer (415) comprises
a tantalum aluminum layer and wherein said resis-
tors {111, 211, 311, 214, 314) are defined at gaps
(416, 418) in said layer (417) at selected locations
on said tantafum aluminum layer.

The thermal ink jet printhead of Claims 6 or 7 further
characterized by a tantalum layer (421) disposed
over said at least one energy controlling resistor and
over said ink firing resistors, whereby said layer pro-
vides for dissipation of heat from said at least one
energy controlling resistor and for mechanical pas-
sivation for said ink firing resistors.

The thermal ink jet printhead of any one of Claims
6-8 further characterized in that said at least one
energy controlling resistor (214, 314) is located
away from said inkfiring resistors (111, 211, 311) so
as 10 reduce the thermal effect of said at least one
energy controlling resistor on the integrated circuit
regions adjacent said ink firing resistors.
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10. The thermal ink jet printhead of any one of the pre-

ceding claims further characterized in that said prirt-
head includes a plurality of said energy controlling
resistors (214, 314).

Patentanspriiche

1.

Ein thermischer Tintenstrahidruckkopf mit folgen-
den Merkmalen:

einer Mehrzahl von Dannfilm-Tinten-Abfeuerungs-
widerstanden (111, 211, 311), die auf einem Sub-
strat (411) gebildet sind;

einer Verbindungsschaltungsanordnung (115, 215,
318) zum Leiten von Energie zu den Tinten-Abfeue-
rungswiderstanden;

einer Mehrzahl von Tintenaufnahmekammern
(423), die auf dem Substrat neben jeweiligen der
Dannfilm-Tinten-Abfeuerungswiderstanden  gebil-
det sind; und

einer Offnungsplatte (429), die Ober den Kammern
befestigt ist und eine Mehrzahl von Diisen (431) ent-
halt, die den jeweiligen Kammern zugeordnet sind;
und dadurch gekennzeichnet:

daB die Tinten-Abfeuerungswiderstande in Grup-
pen {10, 20, 30) angeordnet sind:

daB die Verbindungs-Schaltungsanordnung fur eine
jeweilige Gruppe gemeinsame Rickleitungsschal-
tungen (113, 213, 313} aufweist, mit denen Tinten-
Abfeuerungswiderstande jeder Gruppe gemeinsam
verbunden sind;

und da8 mindestens ein Energiesteusrungs-Dann-
fimwiderstand (214, 314) mit mindestens einer
Gruppe von Tinten-Abfeuerungswiderstinden ver-
bunden ist.

Der thermische Tintenstrahidruckiopf gemaR
Anspruch 1, ferner dadurch gekennzeichnet, dan
die Tinten-Abfeuerungswiderstande (111,211, 311)
in einer gegebenen Gruppe alle die glsichen elektri-
schen Charakteristika aufweisen, wobei die Tinten-
Abfeuerungswiderstdinde von anderen Gruppen
verschiedene elekdrische Charakteristika aufwei-
sen.

Der thermische Tintenstrahldruckiopf gemas
Anspruch 1 oder 2, ferner dadurch gekennzeichnet,
daB jede Gruppe (10, 20, 30} von Tinten-Abfeue-
rungswiderstanden (111, 211, 311) einer Gruppe
der Tintenautnahmekammern (423) zugeordnet ist,
wobei jede Tintenaufnahmekammer in einer gege-
benen Gruppe gemeinsame physikalische Charak-
teristika aufweist und wobei
Tintenaufnahmekammern von anderen Gruppen
andere physikalische Charakteristika aufweisen,
wie z.B. andere Tinten-Aufnahmevolumen und/oder
daB sie Tinte mit anderen Charakteristiia enthaiten.

Der thermische Tintenstrahidruckkopf geman
einem beliebigen der vorhergehenden Anspriiche,
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ferner dadurch gekennzeichnet, daf alle Tintenauf-
nahmekammern (423) und ihre zugeordneten
Dasen (431), die zu einer gegebenen Gruppe geho-
ren, die gleichen physikalischen Charakteristika auf-
weisen.

Der thermische Tintenstrahidruckiopf geman
einem beliebigen der vorhergehenden Anspriiche,
ferner dadurch gekennzeichnet, daB die Dannfilm-
Tintentropfen-Abfeusrungswidersiande (111, 211,
311) und der mindaestens ein Energiesteusrungs-
Widerstand (214, 314) das gleiche Material aufwei-
sen.

Ein thermischer Tintenstrahidruckiopf gemas
einem beliebigen der vorhergehenden Ansprlche,
ferner gekennzeichnet durch:

sine Widerstandsschicht {(415) auf dem Substrat
{411}, die in sich definiert die Tintentropfen-Abfeue-
rungswiderstande (111, 211, 311) und den minde-
stens einen Energiesteusrungs-Widerstand (214,
314) aufweist; und

eine Metallisierungsschicht (417), die neben der
Widerstandsschicht angeordnet ist und metallische
Verbindungen aufweist, die in derselben gebildet
sind, zum Schalfen von seriellen Energiesteue-
rungsverbindungen zwischen vorbestimmten Tin-
tentropfen-Abfeuerungswiderstinden und
vorbestimmten Energiesteuerungs-Widerstanden.

Der thermische Tintenstrahidruckkopt gemaB
Anspruch 6, ferner dadurch gekennzeichnet, daB
die Widerstandsschicht (415) eine Tantal-Alumi-
nium-Schicht autweist, und wobei die Widerstande
(111,211,311, 214, 314) an Zwischenr&umen (416,
418) in der Schicht (417) an ausgewdhlten Positio-
nen der Tantal-Aluminium-Schicht definiert sind.

Der thermische Tintensirahldruckiopf geméaB
Anspruch 6 oder 7, ferner gekennzeichnet durch
eine Tantalschicht (421), die (ber dem mindestens
einen Energiesteuerungs-Widerstand und dber den
Tinten-Abfeuerungswiderstanden &angeordnet ist,
wodurch die Schicht fir eine Warmedissipation von
dem mindestens einen Energiesteuerungs-Wider-
stand und fOr eine mechanische Passivierung der
Tinten-Abfeuerungswiderstéinde sorgt.

Der thermische Tintenstrahidruckkopf geméR
einem beliebigen der Anspriche 6 bis 8, ferner
dadurch gekennzeichnet, dafll der mindestens eine
Energiesteuerungs-Widerstand (214, 314) vonden
Tinten-Abfeuerungswiderstanden (111, 211, 311)
entfernt positioniert ist, um die thermische Auswir-
kung des mindestens einen Energiesteuerungs-
Widerstandes auf die Bereiche der integrierten
Schaltung neben den Tinten-Abfeusrungswider-
standen zu reduzieren.
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10. Der thermische Tintenstrahidruckkopt gemas

sinem beliebigen der vorhergehenden Anspriiche,
ferner dadurch gekennzeichnet, daB der Druckkopf
gine Mehrzahl der Energiesteusrungs-Widerstande
{214, 314) auiweist.

Revendications

1.

Tate d'impression thermique & jet d'encre, compre-
nant :

plusieurs résistances en pellicule mince
(111,211, 311) d'amorgage d'encre réalisées surun
substrat (411) ;

un circuit d'interconnexion (115, 215, 315)
pour conduire de l'énergie auxdites résistances
d'amorgage d'encre ;

plusisurs chambres (423) de réception
d'encre réalisées sur le substrat au voisinage des
unes, respectives, desdites résistances en pellicule
mince d'amorgage d'encre ; et

une plaque & orifices (429) fixée sur lesdites
chambres et contenant plusieurs buses (431) asso-
ciées respectivement auxdites chambres ;

ot caractérisée :

en ce que lesdites résistances d'amorgage
d'encre sont disposées en groupes (10, 20, 30) ;

en ce que ledit circuit dinterconnexion com-
prend des circuits de retour respectifs communs &
un groupe (113, 213, 313) et auxquels les résistan-
cesd'amorgaged’'encre de chaque groupe sont con-
nectées en commun ;

et par au moins une résistance en pellicule
mince {214, 314) de commande de I'énergie qui est
connectée 4 au moins un groupe de résistances
d'amorgage d'encre.

Téte d'impression thermique & jet d'encre selon la
revendication 1, caractérisée par ailleurs en ce que
les résistances d'amorgage d'encre (111,211, 311)
d'un groupe donné ont toutes les m&mes caractéris-
tiquas électriques et en ce que les résistances
d'amorgage d'encre de groupes différents ont des
caractéristiques électriques différentes.

Téte dlimpression thermique & jet d'encre selon la
revendication 1 ou 2, caractérisée par ailleurs en ce
que chaque groupe (10, 20, 30) de résistances
d'amorgage d'encre (111, 211, 311) est associé &
un groupe desdites chambres (423) de réception
d'encre, chague chambre de réception d'encre d'un
groupe donné ayant des caractéristiques physiques
communes et les chambres de réception d'encre de
groupes différents ayant des caractéristiques physi-
ques différentes telles que des volumes différents
de contenance en encre st/ou des caractéristiques
différentes du contenu d'encre.

Téte d'impression thermigue & jet d'encre selon
l'une quelconque des revendications précédentes,
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caractérisée par ailleurs en ce que toutes les cham-
bres (423) de réception d'encre et leurs buses asso-
ciées (431) appartenant & un groupe donné ont les
mémes caractéristiques physiques.

Téte d'impression thermique & jet d'encre selon
I'une quelconque des revendications précédentes,
caractérisée par ailleurs en ce que lesdites résistan-
ces en pellicule mince (111, 211, 311) d'amorgage
d'une goutte d'encre et ladite au moins une résis-
tance (214, 314) de commande de I'énergie sont en
le m&me matériau.

Téte d'impression thermique & jet d'encre selon
l'une quelcongue des revendications précédentes,
caractérisée par ailleurs par :

une couche résistante (415) placée sur ladit
substrat (411) et dans laquelle sont constituées les-
dites résistances (111, 211, 311) d'amorgage d'une
goutte d'encre et ladite au moins une résistance
(214, 314) de commande de I'énergie ; et

une couche de métallisation (417) contigus &
ladite couche résistante et dans laquelle sont réali-
sées des interconnexions métalliques pour assurer
des connexions en série de commande de I'énergie
entre certaines, prédéterminées, desdites résistan-
ces d'amoarcage d'une goutte d'encre et certaines,
prédéterminées, desdites résistances de com-
mande de I'énergie.

Téte dimpression thermique a jet d'encre selon la
revendication 6, caractérisée par ailleurs en ce que
ladite couche résistants (415) consiste en une cou-
che de tantale et d'aluminium et lesdites résistances
(111, 211, 311, 214, 314) sont réalisées dans des
ouvertures (416, 418) de ladite couche (417) endes
emplacements sélectionnés, situés sur ladite cou-
che de tantale et d'aluminium.

Téte dimpression thermique & jet d'encre selon la
revendication 6 ou 7, caractérisée par ailleurs par
une couche de tantale (421) disposée sur ladite au
moins une résistance de commande de I'énergie et
sur lesdites résistances d'amorgage d'encre de
fagon que ladite couche assure la dissipation de
chaleur générée dans ladite au moins une résis-
tance de commande de I'énergie ainsi que la passi-
vation mécanique desdites résistances d'amorgage
d’'encre.

Téte dimpression thermique & jet d'encre selon
l'une quelcongue des revendications 6-8, caractéri-
sée par ailleurs en ce que ladite au moins une résis-
tance de commande de I'énergie (214, 314) est
placée a distance desdites résistances d'amorgage
d'encre (111, 211, 311) &fin de réduire |'effet thermi-
que de ladite au moins une résistance de com-
mande de I'énergie sur les régions de circuit intégré
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qui sont voisines desdites résistances d'amorgage
d'encre.

10. Téte dimpression thermique & jet d'encre selon

Fune quelconque des revendications précédentss,
caractérisée par ailleurs en ce que ladite téte
d'impression comprend plusieurs desdites résistan-
ces de commande de I'énergie (214, 314).
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