
1,151,848                                5   printing elements is sawed
into the indivi-  viously described with reference to Figures  dual wafers
and inverted and mounted upon  3-7, and the first level interconnection
pat-  ceramic substrate 20 with a suitable ad-  tern deposited as before.
The ceramic sub-  hesive 68, such as epoxy, as  shown  in  strate 20  with
the slot 80, for example, has  5  Figure 6. The wafer with the mesa
printing  the second level interconnection pattern, for  70  elements is
aligned so that the second level  sxample second  level interconnection
69,  interconnections 30a, 31a, and 32a, for ex-  formed on its lower face
as shown in Figure  ample, engage the appropriate metallized   8. The
silicon wafer with the mesa print-  lead pattern on the ceramic substrate,
as  ing elements is then mounted face down  10  shown in Figure 1, the
joining of the metal  upon the ceramic, the mesa 45, for example, 75
being accomplished by soldering.  As the  containing  no diode-resistor
pairs located next step in the process, the polycrystalline  over the slot
80. The first and second level semiconductor layer 61 is completely re-
interconnections are then selectively joined moved, resulting in a
structure shown in  by way of individual wires such as 81, which 15  Figure
6, whereby each of the mesa thermal  are ball bonded at the appropriate
points. 80 printing elements 40 and 41, for example, are  The
polycrystalline material is then removed isolated from each other by the
layer 60 of  as before. The ceramic substrate 20 and the silicon carbide
and the surrounding ambient  slot 80 then provide the necessary insula-
(air, for example). This removal is accom-  tion between the two levels of
leads. 20  plished by applying an etchant such as a         Various
modifications may also be made  85     mixture of hydrofluoric acid (2
parts per  in the material used for the insulating sub- 



volume), nitric acid (15 parts per volume)  strate 20. Since the substrate
20 physically  and acetic acid (5 parts per volume) to the  connects the
individual mesas, it should be  top surface, whereby all of the
polycrystal-  fabricated of a material that provides ade-  25  line
material 61 is etched away, while the  quate thermal isolation between the
mesas  90  semiconductor material within the individual  while at the same
time having sufficient  mesas is protected from the etchant by the  thermal
conductivity to provide a cooling  layer 60 of silicon carbide acting as an
etch  path for the mesas after the print. An ex-  barrier.
ample of one material which may be used is  30    As a result of the above
described pro-  alumina.                                         95  cess,
a matrix of mesa printing elements,    Although a 5x5  array  has been des-
such as 40 and 41, is produced, the com-  cribed, any matrix or array of
printing  ele-  plete structure providing numerous advan-  ments is deemed
to be within the scope of  tages. As seen in Figure 6, the diode-resis-
the  present invention.  In  addition, the  35  tor pair of each element is
positioned away  thermal print head may be used to print 100  from  the
surface over which the thermal  many forms of information as letters,
figures,  sensitive paper passes, the silicon material  symbols, etc. The
starting material of the  within the mesas and the silicon carbide
semiconductor slice may be either P-type or  coating 60 providing the
protection for these  N-type.  40  components. The final structure, even
with-    Various other modifications of the dis- 105 out the silicon
carbide, will offer consider-  closed embodiments, as well as other em-
able wear resistance, the silicon material it-  bodiments of the invention,
may become                    self affording substantial protection from
the  apparent to persons skilled in the art with-  abrasive action  of the
thermal  sensitive  out departing from  the invention as de- 45  paper. The
presence of the silicon carbide  fined by the appended claims.
110 layer 60, however, affords much greater pro- tection for both the
components and the          WHAT WE CLAIM IS: - overlying silicon material.
In addition, since    1. A  thermal print head comprising:- the
interconnections are also formed away        (a) a substrate, 50  from  the
upper surface, they will be pro-       (b) an  array  of semiconductor
mesas 



tected, providing greater reliability.               upon one surface of
said substrate, 115 The  removal  of  the  polycrystalline             said
mesas being so arranged in said material between each mesa, resulting in
the          array that various ones of said mesas gaps between each
printing element, provides             can be selected to define a form  of
55  thermal isolation between each of the print-           information
representation, ing elements, thereby reducing heat "spill-    (c) a
resistor within each of said mesas, 120 overs" into the adjacent elements
and keep-          and ing the quantity of powder required to heat    (d)
means for producing current in the each element at a minimum.
resistors of selected  ones of said 60   In addition to the interconnection
scheme         messas, thereby to heat said selected described  above,
alternate  interconnection         ones of said mesas.
125 schemes may be utilized. One such scheme    2. A  thermal print head as
claimed in is shown in Figure 6. The mesa printing ele-  claim I wherein
the said form of information 65   ments, with the diode-resistor pairs and
the  representation is a letter of an alphabet. silicon carbide layer are
fabricated as pre-    3. A  thermal print head as claimed in
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ing the quantity of powder required to heat    (d) means for producing
current in the each element at a minimum.
resistors of selected  ones of said '  60    In addition to the
interconnection scheme       messas. thereby to heat said selected
described  above, alternate interconnection          ones of said mesas.
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as claimed in is shown in Figure 6. The mesa printing ele-  claim I wherein
the sai d form of information ments, with the diode-resistor pairs and the
representation is a letter of an alphabet. 65 silicon carbide layer are
fabricated as pre-    3. A  thermal print head as claimed in        6
1,151,848      claim 1 wherein the said form of information  thereon, and
including a first interconnec- 30     representation is a number.
tion between the resistors of two of said       4. A  thermal print head as
claimed in  mesas, said first interconnection extending     claim  1
wherein said form  of information   across the bottom of said slot, a
second inter-  5  presentation consists of a plurality of charac-
connection on said opposite surface of said     ters laterally spaced from
one another.      substrate, and a wire having a portion with- 35       5.
A  thermal print head as claimed in  ing said slot, said wire electrically
connecting    any of the preceding claims wherein the re-  said first and
second interconnections.    sistors are spaced from  the top surfaces of
10. A thermal print head as claimed in 10  the respective mesas.
claim 9, wherein said wire is ball-bonded to       6. A  thermal print head
as claimed in  said first and second interconnections.         40     any
of the preceding claims, wherein each       11. A thermal print head as
claimed in 



of said  semiconductor means includes a  any of the preceding claims,
including a layer     diode interconnected with the resistor there-  of
wear-resistant material overlying  said 15  in.
semiconductor mesas.       7. A  thermal print head as claimed in    12. A
thermal print head as claimed in  45     claim 6 wherein said resistor and
diode are  claim 11 wherein the layer of wear-resistant     formed by
diffusion into tthe semiconductor  material is silicon carbide.
material of said mesa.                          13. A thermal print head
substantially as 20    8. A  thermal print head as claimed in  described
herein with reference to Figures     either claim 6 or claim 7 wherein the
resis-  1 to 6, 8 and 9 of the drawings.            50     tors and diodes
of the respective mesas are     vertically spaced from  the top surfaces of
ABEL & IMRAY,     the respective mesas.
Chartered Patent Agents, 25    9. A  thermal print head as claimed in
Quality House,     any of the preceding claims, wherein the
Quality Court,     substrate has a slot opening to an oppo-
Chancery Lane,     site surface of the substrate from said one
London, W.C.2.     surface having said semiconductor mesas
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