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ink flow channels in a common substrate is that they normally require a
special routing of conduc- This invention relates to a thermal ink jet
print  tive leads on the substrate surface. In addition to head assembly
and a method for making the same.    the added costs associated with this
special rout- Thermal ink jet printing has been described in   5   ing,
this requirement also greatly reduces the many technical publications, and
one such publica-  achievable packing density because of the surface tion
relevant to this invention is the Hewlett Pac-  area required to accomodate
such special routing kard Journal, Volume 36, Number 5, May 1985.
schemes. In a known thermal print head assembly (US-A-      The general
problem of this invention is to 4 500 895) a plurality of electrically
resistive ele-  10  provide a new and improved ink jet printhead as- ments
is provided on a common thin film substrate  sembly and a method for
fabricating the same, for the purpose of heating a corresponding plurality
which eliminate the above problems associated of adjacent ink reservoirs
during the ink ejection  with the use of drilled holes through a common and
printing process. Using such an arrangement,    printhead substrate member
particularly to avoid the adjacent ink reservoirs are typically provided as
15  different pressure drops in the ink flow paths. cavities in a barrier
layer above the substrate for    This problem is solved by a printhead
assem- properly concentrating thermal energy emanating     bly of claim 1
and a method of claim 3. from the resistive elements to predefined volumes
In an assembly according to the invention a of ink. Also, a plurality of
ink ejection orifices are  single elongated slot is cut in the substrate
and provided above these cavities and provide exit  20  provides ink flow
to a plurality of ink reservoirs paths for ink during the printing process.
associated with resistive heater elements formed In constructing the above
type of printhead     above the top surface of the substrate. These heat-
assembly, one practice has been to drill vertical   er elements are spaced
around the periphery of the holes in a common substrate in order to provide
slot at predetermined distances therefrom. Conduc- ink flow paths from a
common ink reservoir to the   25  tive leads are provided on the substrate
between individual reservoir cavities within the barrier layer.  each
resistive heater element and external elec- However, the use of multiple
holes (vertical cylin-  trical connections, and a barrier layer and orifice
drical channels) in a single substrate possesses    plate member covers all
of the resistive heater several disadvantages. One of these disadvantages
elements and defines a plurality of individual ink is that the boring bit
used for drilling holes in the   30  reservoirs repectively above each of
the resistive substrate places a substantial pressure on the sub-  heater
elements. strate material and thus can cause fracturing of this  The above
described slotted geometry struc- material. On the other hand, if laser
drilling is  ture greatly increases the packing density of heater utilized,
the laser beam will leave channels with  resistors on the common printhead
substrate. This fractured side walls as a result of heating, and thus   35
increase in packing density is partially a result of produce a weakened
substrate structure.            the fact that, in the prior art multiple
hole printhead The per se creation of mulitiple vertical chan-  structures,
the conductive traces to the individual nels in the silicon substrate
weakens the printhead  resistor elements had to be routed around the
structure, and with some types of prior art prin-     holes, thus
increasing the required substrate area. thead structures, these channels
are used to pro-  40   Thus, by using the elongated slot arrangement of
vide ink flow to a plurality of resistive heater ele-  this invention
instead of vertical holes in the prior ments located at different distances
from the chan-  art structures, a packing density increase of 8:1 to nels.
In such a structure, these varying inkflow    10:1 may be achieved.
distances produce corresponding different pressure     After the orifice
plate and associated barrier drops in the ink flow paths. That is, the
pressure   45  layer member are secured to the thin film sub- drop along a
liquid ink flow path is proportional to  strate, the substrate is die
bonded to a header the cube of the distance of the path. This fact has
manifold member. This manifold member has an sometimes resulted in pressure
drops over large     elongated slot therein for passing ink from a well ink
flow distances sufficiently great as to prevent  section of the header
manifold and through the adequate vaporization during ink jet propulsion
50  substrate slot to the individual reservoirs of the from the ink jet
orifice.                           barrier layer and orifice plate member.
Another disadvantage of using small diameter        An important advantage
of a printhead assem- vertical channels to supply ink to the ink reservoirs
bly of the present invention is an improved packing is that these channels
simply do not have the       density for the heater resistors and
theirassociated capacity to adequately respond to certain ink vol-  55  ink
jet orifices and reservoirs. ume demands at the required increasingly
higher        Another advantage is that according to the 



frequencies of operation.                           method of the invention
the printhead assembly is A further disadvantage of using a plurality of
realized by using latest state-of-the-art semicon- 2    3
EP 0 224 937 B1                     4 ductor processing techniques.
conductive leads 28 overlie the contoured side Still a further advantage of
this invention is the  walls 24 of the header 20, and the interior leads 30
provision of improved control of ink flow pressures  of the tab bond flex
circuit 26 are thermocompres- from a common ink supply source and through a
sion bonded to conductive traces on the thin film single slot in a thin
film resistor structure and then   5   resistor substrate 10. through a
common ink flow path simultaneously to       In addition, the orifice plate
12 will be brought a plurality of ink reservoirs in the printhead assem-
into alignment with the thin film resistor substrate bly.
10 by means of an orifice plate and barrier layer The invention will become
more readily appar-   manufacturing process. ent from the following
description of the accom-   10  Referring now to Figures 3A and 3B, the
thin panying drawing.                                   film resistor
substrate 10 will typically include a silicon substrate 32 upon which is
deposited a thin Brief Description of Drawings                      layer
34 of silicon dioxide for passivating and in- sulating the surface of the
silicon substrate 32. A Figure 1A is an isometric view of the slotted   15
plurality of heater resistors 36 and 38 are formed thin film resistor die
(substrate) used in a preferred  on the upper surface of the silicon
dioxide layer 34 embodiment of the invention.                        and
will typically be either tantalum aluminum or Figure 2 is an exploded view
showing the die   tantalum  pentoxide and fabricated using known placement,
the external lead attachment, and the   photolithographic masking and
etching techniques. orifice plate attachment steps used in fabricating   20
Aluminum trace conductors 40 make electrical con- the complete thermal ink
jet printhead assembly in  tact to the heater resistors 36 and 38 for
providing a preferred embodiment of the invention.           electrical
pulses thereto during an ink jet printing Figures 3A and 3B are fragmented
and greatly    operation, and these conductors are formed from a enlarged
plan and cross section views respectively,  layer of aluminum previously
evaporated on the of the novel slot and lateral ink feed sections of the
25  upper surface of the silicon layer 34 using conven- above printhead
structure.                         tional metal evaporation processes.
After the formation of the aluminum conductors Best Mode for Carrying Out
the Invention           40 is completed, a surface barrier layer 42, typi-
cally of silicon carbide or silicon nitride, is depos- Referring now to
Figure 1, there is shown a   so  ited over the upper surfaces of the
conductors 40 thin film resistor substrate 10 for a thermal ink jet  and
the heater resistors 36 and 38 to protect these printer and including a
metal orifice plate 12 there-  members from cavitation wear and the ink
corro- on. The orifice plate 12 is typically constructed of  sion which
would otherwise be caused by the high- nickel and includes a plurality of
ink ejection open-  ly corrosive ink located in the reservoirs directly
ings or nozzles 14 spaced uniformly around the   35  above these heater
resistors. The silicon carbide edges of an ink feed slot 16 indicated by
the      layer 42, as well as the previously identified S102 dotted lines
in Figure 1.                          surface layer 34, resistors 36 and 38
and aluminum Referring now Figure 2, the thin film resistor  conductors 40
are all formed using semiconductor substrate 10 will be mounted on the top,
I-beam    processes well known to those skilled in thermal shaped surface
18 of a header manifold 20. The   40  ink jet and semiconductor processing
arts and for header manifold 20 will include an ink reservoir (not  that
reason are not described in detail herein. How- shown) within the confines
thereof which commu-    ever, for a further detailed discussion of such
pro- nicates with an ink feed slot 22. The slot 22 is   cesses, reference
may be made to the above aligned with the ink feed slot 16 in the thin film
Hewlett Packard Journal, Volume 36, Number 5, resistor substrate 10. The
header manifold 20 fur-  45  May 1985. ther includes contoured walls 24
which have been       A nickel orifice plate 44 is positioned as shown
shaped to match corresponding contoured walls of   on top of the silicon
carbide layer 42 and includes an ink jet printer carriage assembly (not
shown) for  ink reservoir areas 46 and 48 located directly receiving the
printhead structure of Figure 2 when  above the heater resistors 36 and 38
for receiving completely assembled.                          50  ink
therein by way of the horizontal slot 16. These 



When this printhead structure is completed and  Ink reservoirs 46 and 48
extend vertically upward all the piece parts shown in Figure 2 brought
of the substrate 10 as shown and merge into the together, the thin film
resistor substrate 10 is posi-  output ink ejection orifices defined by the
conver- tioned directly on the upper surface 18 of the      gent contoured
walls 50 and 52. These contoured header 20, and a flexible, tape automated
bond   55  walls 50 and 52 have been designed to reduce (TAB) circuit 26 is
brought into electrical contact  cavitational wear and prevent "gulping"
during an with conductive traces on the top surface of the   ink jet
printing operation as described in more thin film resistor substrate 10. A
plurality of thin  detail in the above identified copending Chan et al.
5                  EP 0 224 937 B1                        6 application.
face to another and said resistive heater During an ink jet printing
operation, ink will flow       elements (36,38) being spaced uniformly ar-
along the path indicated by the arrow 54 and                  ound the
periphery of said slot (16), laterally along the path 56 and into the ink
flow             (b) a conductive lead frame member (26) is ports 58, 60,
62, 64, 66 and 68 as identified on the    5     uniformly bonded to said
thin film resistor left-hand portion of the structure of Figures 3A and
structure (10;32) to make electrical connec- 3B. Likewise, ink will enter
the ink flow ports 70 ,          tions by said  resistive heater elements
72, 74, 76, 78 and 80 on the right-hand portion of           (36,38) and
extends laterally away from said the structure of Figure 3B. By flowing ink
form a             resistive heater elements (36,38) in the common ink
reservoir into the plurality of flow ports   10    plane thereof,
identified above, the pressure drops in the ink from         (c) said
orifice plate (12;44) is affixed atop the ink feed slot 16 to the
individual heater resis-          said thin film resistor structure (10;32)
and tors, such as 36 and 38, will be equal and thus               has said
ink reservoir (46,48) and output insure proper ink bubble evaporation and
firing               orifices (14:50,52) aligned with said resistive during
an ink jet printing operation. The advantages   15     heater elements
(36,38) for receiving ther- of this feature of the invention in contrast to
the           mal energy therefrom during an ink jet print- prior art have
been previously discussed above.               ing operation, and (d) said
header comprises an insulating Claims
header member (20) the elongated slot (22) 20         therein being of
width and length dimen- 1. A thermal ink jet print head assembly compris-
sions equal to the width and length dimen- ing:
sions of said elongated slot (16) in said thin (a) a substrate member (10;
32) having an               film  resistor structure (10) and bonded
elongated slot (16) therein for receiving ink          thereto so that said
elongated slots (16,22) from  a common reservoir, said substrate   25
in said thin film  resistor structure and in (10) mounted on a header (20)
for providing            said header are aligned and provide an ink a
supply of ink and further having an ink              flow path from a
common source of ink to feed slot (22) which is aligned with said
said reservoirs (46,48) in said orifice plate elongated slot (16) on said
substrate (10:32)          (12), and the conductive leads (30) of said for
providing ink flow to said elongated slot   30     conductive lead frame
(26) are contoured to (16),
the shape of the surface of said header (b) a plurality of resistive heater
elements           member (20), whereby the packing density (36, 38) spaced
around the periphery of                of said resistive heater elements
(36,38) on said slot (16) at predetermined distances              said thin
film  resistor structure is maxi- therefrom and connected to a correspond-
35          mized. ing plurality of conductors (40) atop the surface of
said substrate member, and            3. A method for fabricating a thermal
ink jet print (c) a barrier layer and orifice plate member         head
assembly comprising a thin film resistor (12; 44) mounted atop said
conductors (40)           structure (10) including a plurality of ink
reser- and including corresponding plurality of ink   40    voirs (46, 48)
and associated thin film resistor jet reservoirs (46,48) for receiving ink
from        heater elements (36, 38) for thermally driving said elongated
slot (16), said reservoirs            said reservoirs, and an orfice plate
member (46,48) aligned with said resistive heater           (12), a top
said structure (10) for ejecting ink elements (36,38) and with a plurality
of exit       therefrom upon receiving thermal energy from orifices (14;
50,52) for receiving thermal en-   45   said resistor heater elements (36,
38) 



ergy from said heater elements (36,38) and           characterized by
ejecting ink onto a selected print medium,               providing an
elongated slot (16) in said said reservoirs (46, 48) all being at pre-
thin film resistor structure (10) and adjacent determined ink flow path
distances from              said reservoirs (46, 48) for said elongated
slot (16), whereby the liquid   50       flowing ink from a common ink
source (22) pressure flow loss between said reservoirs           and
through said slot (16) and over a common (46,48) and said slot (16) is
equalized.            ink flow path (54, 56) to all of said reservoirs
simultaneously. 2. Assembly, as claimed in claim 1, character- ized in that
55   4. The method as claimed in claim 3, character- (a) said substrate
member is a thin film            ized in that resistor structure (10;32),
the elongated slot          said resistor heater elements (36, 38) are (16)
therein extending from one major sur-           spaced uniformly at
predetermined distances 4    5                  EP 0 224 937 B1
6 application.                                                 face to
another and said resistive heater During an ink jet printing operation, ink
will flow      elements (36,38) being spaced uniformly ar- along the path
indicated by the arrow 54 and                 ound the periphery of said
slot (16), laterally along the path 56 and into the ink flow            (b)
a conductive lead frame member (26) is ports 58, 60, 62, 64, 66 and 68 as
identified on the    5    uniformly bonded to said thin film resistor
left-hand portion of the structure of Figures 3A and         structure (10;
32) to make electrical connec- 3B. Likewise, ink will enter the ink flow
ports 70 ,         tions by said  resistive heater elements 72, 74, 76, 78
and 80 on the right-hand portion of           (36,38) and extends laterally
away from said the structure of Figure 3B. By flowing ink form a
resistive heater elements (36,38) in the common ink reservoir into the
plurality of flow ports   10   plane thereof, identified above, the
pressure drops in the ink from         (c) said orifice plate (12;44) is
affixed atop the ink feed slot 16 to the individual heater resis-
said thin film resistor structure (10;32) and tors, such as 36 and 38, will
be equal and thus              has said ink reservoir (46,48) and output
insure proper ink bubble evaporation and firing              orifices (14;
50,52) aligned with said resistive during an ink jet printing operation.
The advantages   15    heater elements (36,38) for receiving ther- of this
feature of the invention in contrast to the          mal energy therefrom
during an ink jet print- prior art have been previously discussed above.
ing operation, and (d) said header comprises an insulating Claims
header member (20) the elongated slot (22) 20         therein being of
width and length dimen- 1. A thermal ink jet print head assembly compris-
sions equal to the width and length dimen- ing:
sions of said elongated slot (16) in said thin (a) a substrate member (10;
32) having an              film  resistor structure (10) and bonded
elongated slot (16) therein for receiving ink         thereto so that said
elongated slots (16,22) from  a common reservoir, said substrate   25
in said thin film resistor structure and in (10) mounted on a header (20)
for providing           said header are aligned and provide an ink a supply
of ink and further having an ink             flow path from a common source
of ink to feed slot (22) which is aligned with said             said
reservoirs (46,48) in said orifice plate elongated slot (16) on said
substrate (10:32)         (12), and the conductive leads (30) of said for
providing ink flow to said elongated slot   30    conductive lead frame
(26) are contoured to (16),
the shape of the surface of said header (b) a plurality of resistive heater
elements          member (20), whereby the packing density (36, 38) spaced
around the periphery of               of said resistive heater elements
(36,38) on said slot (16) at predetermined distances             said thin
film  resistor structure is maxi- therefrom and connected to a correspond-
35         mized. ing plurality of conductors (40) atop the surface of said
substrate member, and           3.  A method for fabricating a thermal ink
jet print (c) a barrier layer and orifice plate member        head assembly
comprising a thin film resistor (12; 44) mounted atop said conductors (40)
structure (10) including a plurality of ink reser- 



and including corresponding plurality of ink   40   voirs (46, 48) and
associated thin film resistor jet reservoirs (46,48) for receiving ink from
heater elements (36, 38) for thermally driving said elongated slot (16),
said reservoirs          said reservoirs, and an orfice plate member
(46,48) aligned with said resistive heater         (12), a top said
structure (10) for ejecting ink elements (36,38) and with a plurality of
exit      therefrom upon receiving thermal energy from orifices (14;50,52)
for receiving thermal en-   45  said resistor heater elements (36, 38) ergy
from said heater elements (36,38) and          characterized by ejecting
ink onto a selected print medium,             providing an elongated slot
(16) in said said reservoirs (46, 48) all being at pre-         thin film
resistor structure (10) and adjacent determined ink flow path distances
from             said reservoirs (46, 48) for said elongated slot (16),
whereby the liquid   so      flowing ink from a common ink source (22)
pressure flow loss between said reservoirs          and through said slot
(16) and over a common (46,48) and said slot (16) is equalized.
ink flow path (54, 56) to all of said reservoirs simultaneously. 2.
Assembly, as claimed in claim 1, character- ized in that
55   4. The method as claimed in claim 3, character- (a) said substrate
member is a thin film          ized in that resistor structure (10;32), the
elongated slot         said resistor heater elements (36, 38) are (16)
therein extending from one major sur-          spaced uniformly at
predetermined distances    7                  EP 0 224 937 B1
8 around said elongated slot (16),                         plaque a
orifices (12; 44) mont6 au-dessus electrical contacts are made to said
resis-          desdits conducteurs (40) et comprenant une tor heater
elements (36, 38), and                        pluralite correspondante de
reservoirs de said thin film resistor structure (10) is af-       jets
d'encre (46, 48) destines a recevoir de fixed to an insulating header (20)
having a    5         l'encre en provenance de ladite fente allon- matching
ink feed slot (22) therein for provid-          gee (16), lesdits
reservoirs (46, 48) etant ing ink to said elongated slot (16) in said thin
alignes sur lesdits 4lements chauffants re- film resistor structure (10).
sistants (36, 38) et sur une pluralits d'orifi- ces de sortie (14 ; 50, 52)
pour recevoir une 5. The method as claimed in claim 4 character-   10
6nergie thermique desdits 6l4ments chauf- ized in that
fants (36, 38) et 6jecter i'encre sur un milieu electrical contacts are
made by bonding a            d'impression choisi, lesdits reservoirs (46,
plurality of conductive leads (28) into electrical       48) etant tous
plac6s a des distances pre-, contact with said resistive heater elements
(36,         d6termin6es d'ecoulement de l'encre de la- 38) and in the
plane of said elements at the   15        dite fente allonges (16), de
sorte que Ia surface of said thin film resistor structure (10),       perte
de charge due a l'ecoulement du li- and
quids entre lesdits reservoirs (46, 48) et said thin film resistor
structure (10) is bon-       ladite fente (19) est rendue egale pour tous.
ded to said insulating header (20), the ink feed elongated slot (22)
therein having width and   20   2. Ensemble selon la revendication 1,
caracteris6 length dimensions equal to the width and              en ce
que: length dimensions of said elongated slot (16)            (a) ledit
6l6ment formant substrat est une in said thin film resistor structure (10).
structure de resistances & film mince (10 32), la fente allongee (16)
prevue dans co 6. The method as claimed in claim 5, character-   25
substrat s'etendant d'une, grande face & Ized in that
l'autre, et lesdits 6lements chauffants r6sis- said conductive leads (28)
are extended              tants (36, 38) etant espaces uniform6ment along
sloped surfaces of said insulating header          autour de la peripherie
de ladite fente (16); (20).
(b) un eiement (26) formant cadre do 30         conducteurs est
uniformement fix, -a ladite 7. The method as claimed in one of claims 3 to
structure de resistances a film mince (10 6, characterized in that
32) pour etablir des connexions electriques said slot (16) Is formed by
cutting a silicon        avec lesdits elements chauffants. r4sistants
substrate (10) with a diamond saw blade.                 (36, 38) et
s'etend .atralement dans le, 



35         sons qui steloigne desdits 6elments chauf- Revendloations
fants resistants (38, 38) dans le plan de ces elements; 1. Ensemble t8te
d'impresslon a jet d'encre ther-            (c) ladite plaque & orifices
(12; 44) est fix~e mique comprenant:
sur ladite structure de resistances a film (a) un element formant substrat
(10 ; 32)   40        mince (10 ; 32) et possede ledit reservoir presentant
interieurement une fente allon-            d'encre (46, 48), ainsi quo des
orifices de gee (16) destin6e a recevoir l'encre arrivant         sortie
(14 ; 50, 52) alignes sur lesdits ele- d'un reservoir commun, ledit
substrat (10)            ments chauffants resistants (36, 38) pour 6tant
monte sur un collecteur (20) servant a          recevoir de l'energie
thermique en prove- former une alimentation en encre et pr~sen-   45
nance de ces el6ments pendant une opera- tant aussi une fente (22)
d'acheminement              tion d'impression a jet d'encre ; et de l'encre
qui est align6e sur ladite fente           (d) ledit collecteur comprend un
.element de allongeo (16) dudit substrat (10 ; 32) pour
collecteur isolant (20) dont Ia fente allongee assurer l'6coulement de
l'encre vers ladite           (22) possede des dimensions en largeur et
fente allong6e (16);                      50          longuour 6gales aux
dimensions en. largeur (b) une pluralite d'6l6ments chauffants resis-
et longuour de ladite fente allong6e (16) de tants (36, 38) espaces sur le
tour de la              ladite structure de resistances & film mince
p6riphrie de ladite fente (16), & des distan-         (10) et qui east fixe
a cette structure de ces pr6determin6es de cette fente, et relies
maniere quo lesdites fentes allongees (16, a une pluralitM correspondante
de conduc-   5         22) de ladite structure de resistances a film teurs
(40) prevus sur la surface dudit ele-           mince et dudit collecteur
solent alignees et ment substrat; et
forment un trajet d'ecoulement de l'encre (c) un 6lement formant couche
barriere et             allant d'une source d'encre commune aux- *   C   L
M   S   *    9                 EP 0 224 937 B1                    10 dits
reservoirs (46, 48) de ladite plaque a      (10) est fixee audit collecteur
isolant (20). la orifices (12), et [es conducteurs (30) dudit     fente
allongee (22) d'alimentation en encre qui cadre de conductour (26) sont
profil6s a la      y est form~e ayant des dimensions en largeur forms de la
surface dudit 616ment de collec-     et longueur egales aux dimensions en
1argeur teur (20), de sorte que la densite de grou-   5  et longueur de
ladite fente allongde (16) do pement desdits elements chauffants (36, 38)
ladite structure de resistances h film mince sur ladite structure de
resistances A film       (10). mince est portee au maximum. 6. Proc6de
selon la revendication 5, caracterisd &  Procedd de fabrication d'un
ensemble tete  1O       en ce quo d'impression a iet d'encre thermique
compre-           lesdits conducteurs (28) sont prolonges le nant une
structure de resistances a film mince     long de surfaces inclinees dudit
collecteur iso- (10) comprenant elle-meme une plurallte de         lant
(20). reservoirs d'encres (46, 48) et des elements chauffants resistants A
film mince (36, 38) qui  15  7. Proc~dd selon une quelconque des revendica-
leur sont respectivement associes, pour activer    tions 3 a 6, caract6rise
on. co quo thermiquement lesdits reservoirs, et un 61e-           ladite
fente (16) est form6ee en d~coupant ment formant plaque a orifices (12)
plac4 au-       un substrat de silicium (10) a lVaide d'une lame dessus de
ladite structure (10) pour en ejecter     de scie diamant~e. J>     l'encrs
en rsponse & la r6ception d'une 6ner-  20 gie thermique en provenance
desdits 6l6ments    PatentansprUche chauffants rssistants (36, 38),
caracterise en ce qu'on forms une fente allongee (16)   1. Dynamische
Tintenstrahldruckkopf-Anordnung dans ladite structure de resistances a film
min-    mit ce (10) et dans la r6glon adjacente auxdits  25 reservoirs (46,
48) pour amener l'encre a             a) einem Unterlagenteil (10: 32) mit
einem s'ecouler & partir d'une source d'encre com-          langgestreckten
Schlitz (16) zum Aufneh- mune (22), a travers ladite fente (16) et sur un
men von Tints Oiber ein gerneinsames Tin- 



trajet commun (54, 56) d'6coulement de l'en-          tenreservoir, wobei
das Unterlagenelement cre, de fagon qu'Ille atteigne simultanement  30
(10) zum Schaffen einer Tintenspeisung an tous lesdits reservoirs.
einem Kopfteil (20) mit einem Tintenspei- seschlitz (22) angebracht ist,
der mit dem. 4. Procedd selon la revendication 3, caracterise
langgestreckten Schlitz (16) des Unterlag- en ce quo
enteiles (10; 32) zum Schaffen einer Tinton- lesdits 6l6ments chauffants
rdsistants (36,  35   stromung zum langgestreckten Schlitz (16) 38) sont
espaces uniform~ment tout autour de          ausgerichtet ist, ladite fente
allong6e (16), & des distances pr6-      b) mehreren
Widerstandsheizelementen (36, d~terminees,
38), die um den Umfang des ianggestrock- des contacts 6lectriques sont
etablis sur         ten Schlitzes (16) in vorbestirnmten Abstrn- lesdits
elements chauffants resistants (36, 38),  40  den davon gruppiert und mit
einer entspre- et
chenden Zahl von Leitern (40) oberhalb der ladite structure de resistances
a film mince       Oberflache des Unterlagenteils verbunden (10) est fMxee
a un collecteur isolant (20) qui       sind, und presente int6rieurement
une fente (22) d'ali-         c) einer Sperrschicht- und DWsendffnungs-
mentation en encre correspondante, pour four-  4S     Platte (12; 44),
welche oberhaib der Leiter nir de l'encre A ladite fente allong~e (16) de
(40) angeordnet ist und eine Vieizahl von ladite structure de resistances &
film mince          Tintenstrahireservoiren (46,.48) zum  Auf- (10).
nehmen von Tints aus dem langgestreckten Schlitz (16) aufweist, wobei die
Reservoire 5. Procedd selon la revendication 4, caracterise   50    (46,
48) auf die Widerstandsheizelemente en ce quo
(36, 38) ausgerichtet und mit einer VijIzahl les contacts electriques sont
formes en           von DUsenaustritts6ffnungen (14; 50, 52) fixant une
pluralite de conducteurs (28), en          versehen sind, welche
W~rmeenergie aus contact 6lectrique avec lesdits 6l6ments chauf-       den
Heizelementen (36, 38) aufnehmen und fants r6esistants (36, 38) et dans le
plan desdits  5S  Tints auf ein gewAhItes Druckmedium aus- Mloments, & la
surface de ladite structure de         sprlhen, wobei die Reservoirs (46,
48) resistances a film mince (10), et                     samtlich       um
vorbestimmte ladite structure de resistances a film mince
Tintenstr6mungsweg-Abstande  von  dem 6    11                EP 0 224 937
B1                    12 langgestreckten Schlitz (16) entfemt gele-
(36, 38) zum thermischen Treiben der Reser- gen sind, wodurch die
Druckverluste der         voire sowie elner DUsen6ffnungsplatte (12) auf
Flissigkeitsstrbmung zwischen den Reser-        dem genannten Element (10)
zum Austreiben voiren (46, 48) und dern Schlitz (16) ausge-    von Tinte
be! Aufnahme von Warmeenergie glichen werden.                         5
von den Widerstandsheizelementen (36, 38), dadurch gekennzelchnet, daB ein
langge- 2. Anordnung nach Anspruch 1, dadurch ge-             streckter
Schlitz (16) in dem DUnnfilm-Wider- kennzelchnet, daB
standselement (10) benachbart den Reservol- ren (46, 48) eingebracht wird,
urn Tinte von a) das Unterlagenteil als Drnnfilm-Wider-  10   einer
gemeinsamen  Tintenquelle (22) und standselement (10; 32) gestaltet ist,
wobei     durch den Schlitz (16) sowie Ober elnen ge- sich der
langgestreckte Schlitz (16) darin      meinsamen Tintenstromungsweg (54,
56) zu von einer Haupfflache zur anderen erstreckt     allen Reservoiren
gleichzeitig stromen zu las- und die Widerstandsheizelemente (36, 38)
sen. glelchf6rmig um den Umfang des langge-  15 streckten Schlitzes (16)
erstrecken;         4. Verfahren nach Anspruch 3, dadurch gekenn- b) ein
leitendes Leiterrahmenteil (26) gleich-  zeichnet, daB f6rmig auf das
Dlnnfilm-Widerstandsele-         die besagten Widerstandsheizelemente (36,
ment (10; 32) gebondet ist, um elektrische      38) gleichfbrmig mit
vorbestimmten Abstanden Verbindungen zu den Widerstandsheizel-  20      urn
den langgestreckten Schlitz (16) gruppiert ementen (36, 38) herzustellen,
wobei sich       werden, das Leiterrahmenteil seitlich von den Wider- 



standsheizelementen (36, 38) in gleicher        elektrische Kontakte zu den
Widerstandsheizel- Ebene weg erstreckt,                            ementen
(36, 38) hergestellt werden und c) die Disenoffnungsplatte (12; 44) auf dem
25 Dtinnfilmwiderstandselement (10; 32) befe-      das
Dinnfilm-Widerstandselement (10) auf ei- stigt ist, wobei die
rintenreservoire (46, 48)   nem isolierenden Kopftell (20) mit elnem fluch-
und DUsenaustrittsoffnungen (14; 50, 52)        tenden Tintenspeisesc hitz
(22) befestigt ist, mit den Widerstandsheizelementen (36, 38)       urn
Tinte zu dem langgestreckten Schlitz (16) zur Aufnahme von Warmeenergie von
die-  so      in dem, Dunnfilm-Widerstandselement (10) zu sen  bei einem
Tintenstrahidruckvorgang        speisen. ausgerichtet sind, und d) das
Kopfteil ein isolierendes Kopfelement  5. Verfahren nach Anspruch 4,
dadurch gekenn- (20) auFweist, wobel der darin vorgesehene      zelchnet,
daB langgestreckte Schlitz (22) gleiche Breiten-  35 und L~ngenabmessungen
wie diejenigen            elektrische Kontakte durch Bonden mehrerer des
langgestreckten Schlitzes (16) im DUnn-      leitender Leiterbahnen (28) in
elektrischem filmwiderstandselement (10) aufweist, wobel      Kontakt mit
den Widerstandsheizelementen die genannten Elemente so miteinander ver-
(36, 38) in der Ebene der Elemente an der klebt sind daB die
langgestreckten Schlitze   40  Oberflache des Dllnnfilm-Widerstandselemen-
(16, 22) im  DUinnfilm-Widerstandselement       tes (10) hergestellt
werden, und und im Kopfelement aufeinander ausgerich- tet sind und einen
Tintenstr8mungsweg von        das Dunnfilm-Widerstandselement (10) auf das
einer gemeinsamen Tintenquelle zu den Re-       isollerende Kopfteil (20)
gebondet wird, wobei servoiren (46, 48) In der DUsen6ffnungsplat-  4s  der
Tintenspeiseschlitz (22) Breiten- und LAn- te (12) schaffen und die
leitenden Leiterbah-    genabmessungen gleich denjenigen des lang- nen (30)
des Leiterrahmens (26) entspre-        gestreckten Schlitzes (16) in dem
DOnnfilm- chend der Oberflachengestalt des Kopftei-
Widerstandselement (10). aufweist. Ies (20) konturiert sind wodurch die
Pak- kungsdichte der Widerstandsheizelemente  5o  6. Verfahren nach
Anspruch 5, dadurch gekenn- (36, 38) auf dem DUnnfilm-Widerstandsele-
zelchnet, daB die leitenden Leiterbahnen (28) ment maximiert ist.
lIngs abfallender Oberftichen des isolierenden Kopfteils (20) weitergefihrt
werden. 3. Verfahren zum  Herstellen einer thermischen
Tintenstrahidruckkopfanordnung  mit  einem   s5  7. Verfahren nach elnem
der Ansprfche 3 bis 6, Dunnfilm-Widerstandselement (10) enthaltend
dadurch gekennzetchneL4 daB der Schlitz (16) mehrere Tintenreservoire (46,
48) und zuge-        durch Schneiden eines Siliziumsubstrates (10) ordnete
DUnnfilm-Widerstandsheizelementen         mittels eines Diarnantsegeblattes
hergestellt I  II IIl 1L111 11111 1111    13
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