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thermal ink jet print head assembly of the type des- cribed which is
characterized by an Increased packing Technical Field
density and improved performance characteristics. Another object is to
provide an assembly of the This Invention relates generally to thermal ink
jet   5   type described which exhibits the above improve- printing and
more particularly to a new and improved  ments in substrate size reduction
and increased pack- low cost, high density thermal ink jet print head  ing
density without sacrificing performance or assembly and process for
manufacturing same. This  reliability. process features thermosonic beam
lead bonding in     A feature of this invention is the provision of a the
plane of the thermal ink jet thin film resistor sub-  10  print head
assembly of the type described which has strate.
an extremely low profile print head, thus minimizing the spacing between
print head and paper and optimi- Background Art
zing the printing speed and printing quality of charac- ters formed on the
paper. Thermal ink jet printing has been described in  15  According to the
invention, there is provided a many technical publications, and one such
publi-   process for making electrical interconnects to a sub- cation
relevant to this invention is the Hewlett Packard  strate which includes:
(a) providing thin conductive Journal, Volume 36, Number 5, May 1985.
incorpo-   traces on said substrate; and (b) bonding a plurality of rated
herein by reference.                         beam leads to said plurality
of conductive traces; In the art of thermal ink jet printing, it is known
to  20  characterised in that the bonding step comprises provide ball and
stitch wire bonding to a thermal ink  individually bonding said beam leads
In sequence. jet thin film resistor substrate in order to complete  These
and other objects and novel features of this electrical signal paths to the
individual resistive heater  invention are accomplished by the provision of
a new elements on the substrate. Whereas these wire bond-  and improved
planar bonded thermal ink jet print head ing techniques have proven
generally satisfactory in  25  substrate and thermosonic beam lead
attachment many respects, they impose a limiting factor upon the  process
for fabricating same wherein a thin film resis- reduction In substrate size
used for housing a given  tor print head substrate of predetermined
dimensions number of resistive heater elements. Since the cost of  is
mounted on a header member. This header mem- the substrate, especially in
the case of monocrystal-  ber in turn provides a source of ink supply to
the print line silicon, represents a significant percentage of the   30
head. The print head substrate contains a plurality of overall cost of the
thermal ink jet print head, then the  conductive traces thereon which make
electrical con- desirability of even further reducing the substrate size
nection to resistive heater elements in the substrate. is manifest
These conductive traces are thermosonically bonded In addition to imposing
a limitation on the reduc-  to a plurality of beam leads In an interconnect
circuit tion In substrate size, the ball and stitch wire bonding   35
which extends in the plane of the upper surface of the process of the prior
art also imposed a limitation on  substrate to thereby maximize packing
density of the the achievable packing density of the complete print  print
head assembly. head assembly.                                         The
beam leads of the interconnect circuit also US-A-4506272 discloses a
thermal printing head  extend over a pretermined slanted surface portion of
comprising a multiple of heaters In an array, and a   40  the header member
and are resiliently mounted to plurality of semiconductor devices. Straight
lead wires  protrude away from the surface of the header member connect the
semiconductor devices and the heaters  to thus enable the print head
assembly to be firrmly, yet and L-shaped lead wires connect the
semiconductor   removably, connected to mating conductors on a devices and
a set of multi-layer wiring conductors.  printer housing. Advantageously,
the beam leads of The straight and L-shaped lead wires are supported   45
the interconnect circuit are resilienty extended toward on electrically
insulating flexible films obtained by  the printer housing by means of an
elongated material tape automated bonding.
having elastomeric properties which is positioned be- tween the beam leads
and the surface of the header Disclosure of Invention
member over which they extend. 50      The present invention and above
objects and Accordingly, it is an object of the present inven-  features
thereof will better understood by referring to tion to provide a new and
improved thermal Ink jet  the following description of the accompanying
draw- print head assembly and process of fabricating same  ings wherein:
which allows for a reduction in substrate size relative to the above prior
art, and thereby provides a corre-  55   Brief Description of Drawings
sponding reduction in the overall cost of the thermal Ink jet print head
assembly being fabricated.          Figure 1A is an exploded view of the
header, the Another object is to provide a new and improved  semiconductor
thin film substrate, and the beam lead 



2    3                  EP0249626B1                     4 flexible circuit
portion of the print head assembly  both sides for mounting and alignment
of the prin- according to a preferred embodiment of the present  thead
assembly in a carriage of an ink jet printer. invention.
Additionally, the print head assembly of Figure 1B Figure 1B is an
isometric view of the completely  includes a pair of end tabs 34 and 36
which facilitate assembled print head assembly, Including the top   5   the
handling of the print head assembly prior to orifice plate which is bonded
atop the thin film sub-  mounting in a printer carriage. strate and beam
lead connections thereto.             Referring now to Figure 2A there is
shown a sili- Figure 2A is a partially cut-away isometric view of  con
substrate 40 having respectively layers of silicon the thin film resistor
substrate and beam lead electri-  dioxide 42, tantalum aluminum 44,
aluminum 45 and cal interconnects therefor.                   lo  silicon
carbide 46 deposited thereon using vapor dep- Figure 2B is a cross-section
view taken along  osition processes known to those skilled in the semi-
lines B-B of Figure 2A.                            conductor processing
arts. The silicon dioxide layer Figure 3A is a schematic cross-section view
of the  42 provides a first layer of silicon surface passivation print head
assembly according to the invention in its  for the substrate 40 whereas
the tantalum aluminum pressure connect position in a printer carriage.  15
layer 44 serves as the thermal resistor material In Figure 3B is a greatly
enlarged view of the press-  areas which have been photolithographically
defined ure connect portion of the slanted header wall, includ-  adjacent
the surface conductor terminations to be ing the elastomer insert portion
thereof.         further described. The silicon carbide layer 46 Is a
Figure 4 Is an isometric view of the bonding tool  highly inert refractory
material and is deposited atop and the portion of a beam lead of the
flexible circuit  20  the tantalum aluminum layer 44 to provide a good bar-
which has been bonded to an underlying aluminum    rier layer for ink
reservoirs (not shown) subsequently conductive trace on the thin film
substrate.       formed over the thermal heater resistors within the
tantalum aluminum layer 44. Best Mode for Carrying Out the Invention
The tantalum aluminum resistors have been 25  photolithographically
defined, for example, In the Referring now to Figure 1A, there Is shown a
thin  areas 48, 50, 52, 54 on the near side of the ink feed film resistor
silicon substrate 10 having an elongated  slot 12 and in the areas 56, 58,
60 and 62 on the far slot 12 therein which serves as an ink intake port for
side of the ink feed slot 12. At the inside edge of these providing ink to
a plurality of ink reservoirs (not sped-  resistors, or edge nearest the
slot 12. there are a pair fically shown) and to corresponding ink ejection
30  of ground return or bus bar connections 64 and 66 orifices In an
orifice plate 14 shown in Figure 1B. The  which extend along the lengthwise
edge of the slot 12 thin film resistor silicon substrate 10 has a plurality
of  and provide a return or ground line for the electronic aluminum
conductive traces thereon which have been  drive circuitry for these
resistors. Electrical drive cur- deposited using conventional aluminum
evaporation  rent pulses are fed to the tantalum aliminum resistors
techniques, and these conductive tracings extend to  35  48, 50, 52, 54,
56, 58, 60 and 62 by means of a a location
neartheouteredgesofthesubstratewhere    plurality of conductive aluminum
traces which are they are bonded to corresponding beam leads of a
indicated at 68, 70, 72 and 74 on the near side of the flexible
interconnect circuit 16. This flexible intercon-  isometric structure of
Figure 2 and at 76, 78, 80 and nect circuit 16 is preferably a tape
automated bond  82 on the far side of the structure in Figure 2A. There
(TAB) circuit of the type manufactured and sold by the   40  may also be
one or more aluminum traces 84 leading Minnesota Mining and Manufacturing
(3M) Company    into the bus bar or grid line 64 for providing a ground of
Minneapolis, Minnesota.                         orretum lineto the
electroni drive   circuitry forthe thin Once the TAB bonding step
illustrated In the top  film resistor structure 10. view of Figure 1A has
been completed (as described     Each of the conductive traces such as 68,
70,72 in greater detail below with reference to Figures 2A   45  and 74
are. brought into perfect alignment with a cor- and 2B), the top portion of
Figure 1A is positioned in  responding plurality of beam leads 86, 88, 90
and 92 place on the top surface 18 of the plastic header 20.  of the
previously identified TAB bond flexible circuit, This positioning of the
semiconductor substrate and  and there may be one or more additional ground
leads associated TAB bond flexible circuit 16 in place on the  such as 94
which make connection to the correspond- header 20 is shown in the
assembled view of Figure  50  ing ground line 84 leading into the bus bar
64. Once 1B which further includes the placement and bonding  these beam
lead members 86, 88, 90,92, and 94 are of the upper orifice plate 14 in
place as shown. Here  positioned in place as shown, they are bonded one by
the multiple beam leads 22 of the TAB bond circuit 16  one in sequence to
the corresponding conductive are folded downwardly at an angle and then
outwardly  aluminum traces using a preferred type of bonding 



of the semiconductor thin film substrate 10 and are  55  tool (see Figure
4) and a controlled combination of tied down at the lower edge of the
slanted outer wall  ultrasonic energy, pressure, heat and time so as to 26
of the header.                                  provide a good
metal-to-metal thermosonic bond be- The header 20 also uses slanted end
walls 26 on  tween each beam lead member of the TAB flexible dr-    5
EP 0 249 626 B1                6 cult and its corresponding conductive
trace member  illustrate the very small geometries involved when leading
into the tantalum aluminum heater resistors.  bonding the ends of the beam
leads of the TAB bond These beam lead members on the far side of the   flex
circuit 16 to the corresponding ends of the con- structure of Figure 2A are
indicated as 96,98, 100 and  ductive traces 74 on the surface of the thin
film resis- 102 respectively.                            5   tor substrate
10. Referring now to Figure 2B, which is a cross-sec-  When the bonding tip
124 is brought into ther- tion view taken along lines B-B of Figure 2A.
there are  mosonic contact with the beam lead 92 and then shown the
tantalum aluminum resistors 54 and 62 on  removed after applying
predetermined heat, sonic opposite sides of the slot 12 and laterally
defined on  energy and pressure for a predetermined time, the one side by
the inside edges of the bus bars 64 and   10  geometrical indentations 132
and 134 are left in the 66. The other edges of the tantalum aluminum heater
beam leads. The effect of this thermosonic bond is to resistors 54 and 62
are defined by the ends of the  compress the original thickness of the beam
lead 92 aluminum traces 74 and 82, respectively, and the  of about 0.0254
mm (1 mil) down to between 0.01524 beam leads, e.g. 92, are bonded by a
precision bond-  mm (.6) and 0.01905 mm (.75 mils). This step pro- ing tool
104 to be described in more detailed below   15  vides a good strong
electrical bond for each beam with reference to Figure 4.
lead as the bonding tool is sequentially moved in a Referring now to Figure
3A, there is shown a  step-by-step process to sequentially and separately
cross-sectional view of the plastic header 20 which  bond all of the beam
leads of the TAB bond flex circuit Includes a central ink storage region
106 for receiving  16 to all of the aligned aluminum conductive traces on a
supply of ink and feeding the ink Into the elongated  20  the print head
substrate. This gold-aluminum bonding slot 12 of the thin film resistor
substrate 10. The con-  system which is capable of producing good strong
figuration of the header 20 is further defined by a pair  bonds at bonding
temperatures of 70C or less avoids of hollowed out regions 108 and 110 on
each side of  the well known and undesirable intermetallic gold- the
inkwell 106, and these regions 108 and 110 are  aluminum interaction known
as the "purple plague". constructed during the injection molding process
25  Various modifications may be made to the above used to make the header
20. During this process, an  described embodiments of the invention without
Interior cylindrical flange 112 is formed in the  departing from the scope
thereof. For example, it is geometry indicated in order to receive a
circular elas-  not necessary that the geometry of the semiconductor tomer
114 In an outer cavity or receptacle 116. This  substrate be configured in
a slot ink-feed arrange- elastomer 114 or other equivalent member having
the  30  ment, and instead the ink may be fed to the reservoirs required
elastomeric properties is brought in contact  above the various heater
resistors using a different with the TAB bond flex circuit 16 where it
extends over  geometrical feed configuration. Similarly, the conduc- the
slanted outer wall 26 of the header 20. Here the  tive traces on top of the
tantalum aluminum resistive TAB bond flex circuit 16 makes pressure contact
with  layer as well as the gold plated copper beam leads another flexible
circuit 118 which extends vertically  35  may be changed to different, yet
bonding compatible, along the outer vertical side walls of the header 20.
electrical materials within the scope of the present Here it is accessable
to driving circuitry (not shown)  Invention. which provides driving current
pulses for the heater resistors previously described. The use of the
elastomer 114 enables the TAB   40  Claims bond flex circuit 16 and the
flexible circuit 118 to the driving electronics to be brought into good
firm elec-  1.Aprocessformaking electrical interconnectsto trical contact
when the ink jet print head structure of  a substrate which includes:
Figure lB is inserted into the carriage 120 of the ther-  (a) providing
thin conductive traces (74, 82) on mal Inkjet printer. The carriage 120
includes a slanted   45  said substrate (40); and interior wall 122 for
receiving the circuits 16 and 118  (b) bonding (104) a plurality of beam
leads (92) to on each side of the thermal ink jet print head.      said
plurality of conductive traces (74, 82); Approximately 0.003626 N/[err] (25
pounds) of press-   characterised in that ure are applied to the electrical
connection adjacent  the bonding step comprises individually bond- the
elastomer ring 114.                      50  Ing said beam leads (92) in
sequence. Referring now to Figure 4, there is shown in an   2. A process
according to claim 1 wherein said 



enlarged isometric view the tip 124 of the previously  conductive traces
(74, 82) are aluminium and said identified bonding tool 104 (Figure 2B).
This tip 124  beam leads are copper plated with gold, whereby the has a
bonding surface which includes a pair of flat  gold-aluminium bonding
system forms a strong bond. areas 126 and 128 on each side thereof
separated by  55  3. A process according to claim 1 or claim 2 whe- a
trough 130. The dimensions of the total bonding sur-  rein said beam leads
are extended over a headersup- face areas are, as indicated, 0.0762 mm (3
mis) by  port member (20) for said substrate (40) and are 0.1016 mm (4
mils), and these dimensions clearly   elastomerically extended (114)
therefrom in order to 4    5                   EP 0 249 626 B1
6   1111111111111111111111111111 cult and its corresponding conductive
trace member  illustrate the very small geometries involved when leading
into the tantalum aluminum heater resistors.  bonding the ends of the beam
leads of the TAB bond These beam lead members on the far side of the
flex circuit 16 to the corresponding ends of the con- structure of Figure
2A are indicated as 96,98,100 and  ductive traces 74 on the surface of the
thin film resis- 102 respectively.                              5   tor
substrate 10. Referring now to Figure 2B, which is a cross-sec-  When the
bonding tip 124 is brought into ther- tion view taken along lines B-B of
Figure 2A, there are  mosonic contact with the beam lead 92 and then shown
the tantalum aluminum resistors 54 and 62 on  removed after applying
predetenmined heat, sonic opposite sides of the slot 12 and laterally
defined on  energy and pressure for a predetermined time, the one side by
the inside edges of the bus bars 64 and   10  geometrical indentations 132
and 134 are left in the 66. The other edges of the tantalum aluminum heater
beam leads. The effect of this thermosonic bond is to resistors 54 and 62
are defined by the ends of the  compress the original thickness of the beam
lead 92 aluminum traces 74 and 82, respectively, and the   of about 0.0254
mm (1 mil) down to between 0.01524 beam leads, e.g. 92, are bonded by a
precision bond-  mm (.6) and 0.01905 mm (.75 mils). This step pro- ing tool
104 to be described in more detailed below   is  vides a good strong
electrical bond for each beam with reference to Figure 4.
lead as the bonding tool is sequentially moved in a Referring now to Figure
3A, there is shown a    step-by-step process to sequentially and separately
cross-sectional view of the plastic header 20 which  bond all of the beam
leads of the TAB bond flex circuit includes a central ink storage region
106 for receiving  16 to all of the aligned aluminum conductive traces on a
supply of ink and feeding the ink into the elongated   20  the print head
substrate. This gold-aluminum bonding slot 12 of the thin film resistor
substrate 10. The con-  system which is capable of producing good strong
figuration of the header 20 is further defined by a pair  bonds at bonding
temperatures of [err]or less avoids of hollowed out regions 108 and 110 on
each side of  the well known and undesirable intermetallic gold- the
inkwell 106, and these regions 108 and 110 are  aluminum interaction known
as the "purple plague". constructed during the injection molding process
25   Various modifications may be made to the above used to make the header
20. During this process, an  described embodiments of the invention without
interior cylindrical flange 112 is formed in the    departing from the
scope thereof. For example, it is geometry indicated in order to receive a
circular elas-  not necessary that the geometry of the semiconductor tomer
114 in an outer cavity or receptacle 116. This  substrate be configured in
a slot ink-feed arrange- elastomer 114 or other equivalent member having
the   30   ment, and instead the ink may be fed to the reservoirs required
elastomeric properties is brought in contact  above the various heater
resistors using a different with the TAB bond flex circuit 16 where it
extends over  geometrical feed configuration. Similarly, the conduc- the
slanted outer wall 26 of the header 20. Here the  tive traces on top of the
tantalum aluminum resistive TAB bond flex circuit 16 makes pressure contact
with  layer as well as the gold plated copper beam leads another flexible
circuit 118 which extends vertically  35   may be changed to different, yet
bonding compatible, along the outer vertical side walls of the header 20.
electrical materials within the scope of the present Here it is accessable
to driving circuitry (not shown)  invention. which provides driving current
pulses for the heater resistors previously described. The use of the
elastomer 114 enables the TAB   40   Claims bond flex circuit 16 and the
flexible circuit 118 to the driving electronics to be brought into good
firm elec-  1. A process for making electrical interconnects to trical
contact when the ink jet print head structure of  a substrate which
includes: Figure 1B is inserted into the carriage 120 of the ther-  (a)
providing thin conductive traces (74, 82) on mal inkjet printer. The
carriage 120 includes a slanted   45  said substrate (40); and interior
wall 122 for receiving the circuits 16 and 118  (b) bonding (104) a
plurality of beam leads (92) to on each side of the thermal ink jet print
head.        said plurality of conductive traces (74, 82); 



Approximately 0.003626 N/[err] (25 pounds) of press-      characterised in
that ure are applied to the electrical connection adjacent    the bonding
step comprises individually bond- the elastomer ring 114.
so  ing said beam leads (92) in sequence. Referring now to Figure 4, there
is shown in an     2. A process according to claim 1 wherein said enlarged
isometric view the tip 124 of the previously  conductive traces (74, 82)
are aluminium and said identified bonding tool 104 (Figure 2B). This tip
124  beam leads are copper plated with gold, whereby the has a bonding
surface which includes a pair of flat  gold-aluminium bonding system forms
a strong bond. areas 126 and 128 on each side thereof separated by  55  3.
A process according to claim 1 or claim 2 whe- a trough 130. The dimensions
of the total bonding sur-  rein said beam leads are extended over a header
sup- face areas are, as indicated, 0.0762 mm (3 mils) by  port member (20)
for said substrate (40) and are 0.1016 mm (4 mils), and these dimensions
clearly    elastomerically extended (114) therefrom in order to 4    7
EP 0 249 626 B1                 8          1111111111111111111111 make firm
and removable contact with mating conduc-  a) Bereitstellen sines
Dunnschichtwiderstand- tors (118) on a support member.
Druckkopf-Tragermaterials (10, 40) mit einem 4. A process according to any
one of claims I to  sloktronischen Schaltkreis einschlialiich der 3, which
further includes the steps of.              dOnnen leitenden Spuren darauf,
und (a) providing a thin fim resistor printhead sub-   5  b) Vorsehen eines
Trageranschlufzungen-Ver- strate (10, 40) having electronic circuitry
thereon  bindungsschaltlkreises (18) mit einer Vieizahl von including said
thin conductive traces; and        Trigeranschlugzungen (92), deren
bestAnde (b) providing a beam lead interconnectcircuit (16)  denen der
diinnen leitenden Spuren auf dem having said plurality of beam leads (92)
with spac-  Druckkopf-Tragermaterial entsprechen, und bel ings to match
those of said thin conductive traces   10  dem derVerfahrensschritt des
Bondens weiterhin on said printhead substrate, and In which said    umfaot:
bonding step further comprises:                     sequentielles Bonden
jeder der Trageran- bonding in sequence each of said beam leads
schlul3zungen (92) an jede der entsprechenden meh- (92) to each of said
corresponding plurality of conduc-  reren leitenden Spuren (74, 82), so dae
die tive traces (74, 82) so that said beam leads and said  is
Trageranschluflzungen und die leltnden Spuren In conductive traces lie In
adjacent parallel planes.  benachbarten parallelen Ebenen liegen. 5. A
process according to claim 4 which further   5. Verfahren nach Anspruch 4,
das weiterhin includes:                                         umfaat: (a)
mounting said substrate (10, 40) on a header  a) Anbringen des
Tragermaterials (10, 40) an ei- member (20),
20      nem Kopfstfick (20), (b) extending said beam lead interconnect
circuit  b) Ausdehnung des Trigeranschlu~zungen- (16) over an area of said
header member (20),     Schaltkreises (16) Ober elnen Bereich dieses and
KopfstOckes (20) und (c) extending said beam lead circuit outwardly of  c)
Ausdehnung des Trageranschlufzungen- said area.
25      Schaltkreises aus diesem Bereich heraus. 6. A process according to
claim 5 wherein the     6. Verfahren nach Anspruch 5, bel den die extension
of said beam lead circuitry is provided by a  Erweibtrung des
TrlgeranschluEzungen-Schalkrel- member (114) having elastomeric properties
posi-  ses durch sin Teil (114) mit elastomerischen Elgen- tioned between
said beam lead members and the sur-  schaften zwischen den
Trlgeranschlul~zungen und face of said header member (20).              30
der Oberflache des Kopfstflckes (20) vorgesehen Ist Patentansprlche
Revendicathons 1. Verfahren zum Herstellen elebtrischer Verbin-  35  1.
Procdd6 de fabrication d'interconnexions 6eo- dungen mit einem
Tragermaterial, das beinhaltet,  triques a un substrat, comprenant: a)
dOnne leistende Spuren (74,82) auf diesemTri-  (a) ia fourniture de trac6s
conducteurs minces gennaterial (40) vorzusehen und                   (74,
82) sur ledit substrat (40).; et b) mehrere Trageranschlufzungen (92) an
die       (b) la liaison (104) d'une pluralitb de conduceurs Vielzahl
leitender Spuren (74, 82) zu bonden   40  en poutres (82) A ladite
pluralite de traces (104),dadurchgokennzeIchnet,dafliderVerfah-
conducteurs (74, 82); rensschritt des Bondens individuelles sequential-
caracterise en ce que: les Bonden der Trlgeranschlugzungen (92)
I'etape de liaison cornprend I'acton de lier indi- umfaitL
vidullement lesdits conducteurs en poutres (92) en 2. Verfahren nach
Anspruch 1, bel dun die lelten-  45  sequence. den Spuren (74,82) aus
Aluminium und die Trlgeran-    2. Procede selon la revendication 1, dans
lequel 



schlufizungen aus goldptattiertem Kupfer sind, wobei  lesdits trachs
conducteurs (74, 82) sont en aluminiurn das Gold-Aluminium-Bondsystem esine
feste Bond-    et lesdits conducteurs en poutres sont on cuiwre pia-
Verbindung bildet.                                 que d'or et ainsi, le
systome de liaison or-aluminium 3. Verfahren nach Anspruch I oder 2, bei
demn  5o  forme une liaison solids. skch die Trlgeranschlul~zungen Ciber
elnen Kopf-      3. Proc6de solon la revendication I ou 2, dane
stick-Unterbau (20) fMr das Tragermaterial (40)    lequdl lesdits
conducteurs en poutres sont etendus erstrecken und von dortweg
elastomerisch vedAngert  sur un element de support formant soda (20) pour
sind, um so einen festen und l8sbaren Kontaktmit ent-  ledit substrat (40)
et sont etendus sur un elastomere sprochenden Leiterbahnen (118) auf einem
Tragerzu  55  (114) A partir de 1a afin d'etablir un contact forms et
schaffen.                                         amovible avec des
conducteurs de oouplage (118) 4. Verfahren nach elnem der Ansprflche I bis
3,  situes sur un Aloment de support. das weiterhin folgende
Verfahrensschritte aufweist:   4. Procede selon l'une quelconque des
revendi-    9                   EP 0 249 626 B1                  10
111111111111111111111111111111 *   C   L   H   S cations 1 a 3, comprenant
en outre les 6tapes de: (a) la fourniture d'un substrat de tte d'impression
A resistance en film mince (10, 40) comprenant sur lul un circuit
electronique inciuant lesdits tra- ces conductburs minces; at
s (b) la foumiture d'un circuit d'interconnexion de conducteurs en poutres
(16) comprenant ladite pluralite de conducteurs en poutres (92) munie
d'espacements destines A s'adaptor A ceux des- dits trac6s conducteurs
minces situes sur ledit  10 substrat de tote d'impression, et dans lequel
ladito 6tape de liaison comprend on outre: la liaison en sequence de chacun
desdits conducteurs en poutres (92) A chacun de ladite piu- ralit6
correspondante de traces conducteurs (74, 82)   15 de tulle sorto que
lesdits conducteurs en poutres et quo lesdits trac6s conducteurs reposent
dans des plans parallbles adjacents. 5. Procede selon la revendication 4,
comprenant en outre:                                       20 (a) lo
montage dudit substrat (10, 40) sur un ele- ment formant socle (20); (b)
1'extension dudit circuit d'interconnexion de conducteurs en poutres (16)
sur une surface dudit element formant socdo (20); et        25 (c)
I'extension dudit circuit de conducteurs en poutres vers l'exterieur de
ladite surface. 6. ProcdA selon la revendication 5, dans lequel l'extension
dudit circuit de conducteurs en poutres eat assuree au moyen d'un element
(114) qui a des pro-  3o printes d'elastombre et qui est positionne entre
lesdits elements conducteurs en poutres et la surface dudit 61ement on
formant sode (20). 35 40 45 50 55 6    


