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In practice the multiplicity of requirements  5  by declare the invention,
for which we pray  imposed on the conductive track material, a     that a
patent may be granted to us, and the  number of which have been mentioned
by     method by which it is to be performed, to  way of example, has
resulted in the use of     be particularly  described in and by the follow-
conductive tracks of which various parts are  55   ing statement:-
manufactured from different materials. In one 10    This  invention relates
to semiconductor  known construction, the part of the conductive
devices  comprising a  semiconductor  body on  track which contacts the
semiconductor body     a surface of which extends a conductive track
consists of aluminium, and the contact sur-     which is secured to  and
insulated from the  faces for connection conductors, which often  60
semiconductor body over at least part of its  consist of gold, are of gold.
In such a case, 15  length by mean  of an insulating material,  an
additional important requirement is that     said   conductive track
comprising first and  the junction between the various metals of     second
metal layers of different materials  the conductive track is stable and
low-ohmic.   which  are  connected locally via an interposed    When
various metals of such a composite  65     third metal layer, the material
of the third  conductive track contact each other directly, 20  metal layer
differing from that' of the first  the stability of the resulting junction
is, in     and that of the second metal  layers and  many cases,
undesirably low. A known ex-     forming therewith  with  stable low-ohmic
ample is the junction between aluminium     junctions.
and gold, in which intermetallic compounds  70       As is known,
conductive tracks are fre-  are easily formed at the junction and have 25
quently used in semiconductor  devices for  a serious adverse influence on
the quality of     interconnection and/or contacting purposes;  the
junction.     such tracks extend over a protective insulat-   In " E.E.E.
The Magazine of Circuit De-     ing layer; at apertures in  the insulating
layer  sign Engineering" Volume 16, No. 5, page  75     the conductive
tracks can be connected to  36, it is proposed to increase stability by 30
regions of semiconductor circuit  elements of  means of an intermediate
layer. In this case     the semiconductor  body.  The materials of  the
conductive track consists mainly of alum-     which the conductive tracks
consist must  inium which is particularly suitable for the     exhibit
particular properties. Contacts be-  purpose and is furthermore  covered
with an  80  tween the conductive track and the semicon-  insulating layer.
At the region of the contact  35  ductor body usually must be
non-rectifying  surfaces, apertures are provided in the in-     and must
show a low series resistance. The  sulating layer, so that at this region
the     insulating  layer must readily adhere to the  aluminium is exposed.
In these apertures a     semiconductor body surface, and a good ad-  layer
of titanium and then a layer of gold  85     herence between the conductive
track and the  are provided. On these resulting gold con- 40  insulating
layer also is an important require-  tact surfaces gold connection
conductors can     ment. The material of at least the major  easily be
provided, the gold and the alumin-     part of the  conductive track must
have a  ium being separated from each other by the   high conductivity,
and, for example, the etch-  interposition of the titanium, so that the  90
ability  and the suitability for adhering con-  formation of gold aluminium
compounds is 45  nection conductors are of great importance,  counteracted.
as well as the temperature stability both in    However, in a semiconductor
device having     connection with the operations to be per-  such  a known
composite conductive track, in  



2                                       1,290,194     which the two metals
of the track are con-  one above the other, for example, in integ-
nected   via.  an interposed third metal, the   rated circuits  which have
a large number     quality of  the  connection between the first  of
circuit elements.     and the second metal is not sufficient  for all    A
plurality of layers of insulating material  5  applications, since direct
contact between the  may be present at the surface of the semi-  70
materials of the first and second metal layers  conductor body, the second
metal layer ex-      can still occur by diffusion at pin-holes in  tending
substantially entirely on the free sur-      the interposed third metal
layer and at the  face  of the uppermost insulating layer  and      edges
of the apertures in which the third  being connected via at least one
aperture in  10  metal layer is  provided.                    the uppermost
insulating layer and via the  75        According to the invention a
semiconductor  third  metal layer to  the first metal layer      device
comprises a semiconductor body on a   which  is  situated substantially
entirely be-      surface of which extends  a conductive track  tween two
of the said insulating layers.      which is secured to and insulated from
the    The material of the part of the conductive 15  semiconductor body
over at least part of its  track which is situated on the uppermost  80
length by means of an insulating material,  layer can be chosen with a view
to the neces-      said conductive track comprising first and  say
connections to parts of an envelope or      second metal layers of
different material which  to  parts  of other semiconductor devices,
are connected locally via an interposed third  which is of particular
importance because the 20  metal layer, the material of the third metal
number of  connections in semiconductor de-  85      layer differing from
that of the first and  vices of  this type can be very large so that
that of the second metal layers and forming  extra high  requirements must
be imposed      therewith  stable low-ohmic junctions, the  upon the
reliability of these connections. The   projections on the semiconductor
body sur-  metal of the second metal layer can be adapted 25  face of the
junctions between the first and  to the methods to be used for making such
90     third metal layers and the second and third  connections; such
methods include, for ex-     metal layers being juxtaposed.
ample, the use of parts the thickness of        In this manner, direct
contact between the  which has been increased, usually by electro-
first and second metal layers through pin  deposition, and which project
above the free 30  holes in the interposed third metal layer  surface
insulating layer, i.e. in a direction  95     can be prevented. It  has
been found that  perpendicular to the semiconductor surface.
particularly stable and low-ohmic junctions  The conductive track may
comprise at least     can be obtained by such a lateral separation.  one
part  which is associated with the second        Especially  for example,
in semiconductor  metal  layer, is thicker than the first metal 35  devices
in which one or more semiconductor  layer and projects laterally, i.e.
substantially  100     regions of a semiconductor circuit element  parallel
to  the semiconductor surface, beyond     of the semiconductor body are to
be con-  the semiconductor body. Such thickened parts     nected to parts
of an envelope via connec-  may be so called "beam-lead" structures.
tion conductors, the use of composite con-    By such thickened parts it
becomes possible, 40  ductive tracks is often very desirable, for  for
example,  to  produce  the  herein- 105     example the said parts of  the
envelope are  before necessary connections simultaneously     often of gold
or at least are often gold-  in one operation; this can be of importance
plated; although gold is less suitable for the  from the point of view of
manufacture.     parts of the conductive track forming ohmic    The
junction between the first and third 45  and stable contact with the
semiconductor  metal layers and that between the second and 110
regions. It  will be obvious that it is desir-  third  metal layers nay be
situated at least     able in this case to  employ that in a com-  for the
greater part on the same side of     posite track which has a stable
junction and  the third metal layer. Particularly stable junc-     can be
obtained in a simple manner. Thus,  tions can be obtained in a simple
manner 50  in a semiconductor device in accordance with  when the two
junctions are situated at least 115     the invention, the semiconductor
body  may  for the  greater part on the side of the third     comprise two
or more regions of opposite  metal layer remote from the semiconductor
conductivity type associated with  a semicon-  body, the third metal layer
extending entirely     ductor circuit element at  least one of the  on an
insulating layer situated between the 55  said regions being connected to
the first metal  semiconductor surface and the uppermost in- 120     layer
at an aperture in the insulating material,  sulating layer.     the second
metal layer being provided with    The material of the various metal layers
a connection conductor.                      may be both substantially pure
metals and       The surface  area of the junction between  alloys.
Aluminium may be chosen as particu- 



60  the second and the third metal layer may be  larly suitable for the
first metal layer, and  125     small compared with the overall surface
area  copper and in particularly gold for the second     of the second
metal layer.                   metal layer.       The invention can be used
advantageously    The  material for the third metal layer     in
semiconductor devices having a multi-level  which is preferably
substantially impermeable 65  conductive track which includes several
layers  to the materials of the first and the second  130           3
1,290,194                                         3     metal layer, may
be, for example, molyb-  and forming with the layers a stable low-
denum, platinum, nickel, tungsten, or rhod-  ohmic junction.
65     ium.                                           The projection on the
semiconductor sur-     It is to be noted that the properties of a  face 6
of the junction between the first metal 5  contact between a semiconductor
region and  layer 7a, 8a and the third metal layer 7c, 8c     the first
metal layer can be improved, if  and that of the junction between the
second     desired, by using a suitably chosen surface  metal layer 7b, 8b
and the third metal layer  70     concentration in the semiconductor region
to  7c, 8c are juxtaposed.     be connected, which concentration can also
In this manner a lateral separation be- 10  be obtained, for example, by
means of an  tween the first and the second metal layer     extra diffusion
treatment. The said contact  is obtained as a result of which the metal
can also be improved by using special mat-  of the second metal layer 7b,
8b cannot con-  75     erials, such as cobalt- and platinum silicide  tact
directly the metal of the first metal layer     in the contact window.
7a, 8a, not even through pin holes in the 15    The adherence between one
or more of  third metal layer 7c, 8c and particularly stable     the metal
layers and the adjoining insulating  low-ohmic junctions are obtained. The
junc-     material can be improved, if desired, by  tion between the first
7a, 8a and the third  80     using thin adhering layers. These adhering
7c, 8c and that between the second 7b, 8b     layers may consist of, for
example, aluminium,  and the third metal layer 7c, 8c are situated 20  or
platinum  silicide, or such materials as  at least for the greater part on
the same     titanium, chromium, molybdenum, niobium,  side of the third
metal layer 7c, 8c.     cobalt and nickel.                             The
second metal layer 7b, and  8b, 85       Embodiments of the invention will
now be  forms  contact  surfaces  to  which  con-     described by way of
example, with reference  nection  conductors  10  and   11,  for 25  to the
accompanying diagrammatic drawing  example, of gold are connected for
connect-     in which:-                                   ing the base and
the emitter of the tran-       Figure 1 is a cross-sectional view of a
sistor, to, for example, the gold-plated con-  90     semiconductor device
in accordance with the  nection pins of a conventional envelope. The
invention;                                   collector is contacted via the
substrate 2. 30    Figure 2 is a cross-sectional view of a part    The
transistor shown in Figure 1 can be     of a second semiconductor device in
accord-  manufactured entirely in a manner conven-     ance with the
invention, and                 tionally used in semiconductor technology.
95       Figure 3 is a cross-sectional view  of a  After providing the base
and emitter regions     part of a third semiconductor device in accord-  by
diffusion, a layer of tungsten and then 35  ance with the invention,
a layer of gold are provided on the insulating       The  semiconductor
device  shown  in  layer 9 which has no apertures therein, by     Figure 1
is a discrete bipolar transistor. This  successive vapour deposition in the
same 100     transistor comprises a semiconductor body 1  vacuum. By
conventional photolithographic     which is formed by a substrate 2 on
which  and etching methods, a pattern is then ob- 40  is situated an
epitaxial layer 3. Part of the  tained from said layers to form the second
epitaxial layer 3 is of the same conductivity  metal layer 7b, 8b of gold
and the third     type as, and has a higher resistivity than,  metal layer
7c, 8c of tungsten. Finally, aper- 105     the substrate  2 and forms with
the substrate  tures are provided in the insulating layer at     2 and the
collector region of the transistor;  the area of the emitter and the base
regions 45  a diffused base region 4 and a diffused emitter  and the first
metal layer of, for example,     region 5, are present in the layer 3 as
shown  aluminium is provided, the pattern of which     in Figure 1.
is defined by etching to form the parts 7a and  110       On one surface 6
of the semiconductor  8a of the conductive track.     body 1 a conductive
track 7,8 extends which    The transistor can be mounted in any con- 50
for the greater part of its length is secured  ventional envelope in which
the connection     to and insulated from the semiconductor body  conductors
10 and 11 are connected to the     1 by means of insulating material 9. The
second metal layer 7b, 8b.                     115 



conductive track consists of two parts 7 and   In the part of the second
device shown     8 which, at windows in the insulating mat-  in Figure 2, a
conductive track secured to a 55  erial 9, contact the base region 4 and
the  semiconductor body 20 via an insulating layer     emitter region 5,
respectively, of the tran-  21, comprises a first metal layer 22 which is
sistor. Each of these parts 7 and 8 has a  connected to a second metal
layer 25 via 120     first and a second metal layer which are  an
interposed third metal layer 24. The first     denoted by 7a, 8a and 7b,
8b, respectively,  metal layer 22, and a part of the third metal 60  and
which are connected together locally via  layer 24, are covered with a
second insulat-     an interposed third metal layer 7c, 8c the  ing layer
26. The second metal layer 25 ex-     metal of the third metal layer
differing from   tends fully on the free surface of the upper- 125     that
of the first and that of the second layer  most insulating layer 26. Via an
aperture 27             4                                        1,290,194
4      in said layer 26, and via  the third metal  only one is shown for
reasons  of clarity,  65     layer 24 the layer 25 is connected to the
namely  the region 35.     first metal layer 22. The layer 22 is situated
The metal layer 32 adjoins, and forms a     substantially entirely between
the two insulat-  junction with  a third metal layer 33 which 5  ing
layers 21 and  26.                       has comparatively small
dimensions. 5   The insulating layer 21, 'consists, for ex-    The metal
layers 32  and 33 are covered  70     ample, of thermal silicon dioxide,
or another  with a second  insulating layer 36, in which     suitable
insulator. On this layer, is provided,  an aperture is present  at part of
the metal     for example, a first  metal layer 22 of alum-  layer 33  at
the   said aperture, the second 10  inium  from which a pattern is obtained
by  metal layer 34 situated substantially entirely     etching; the device
is then provided with  a  on the free surface is  connected  to  the third
75     third metal layer of nickel In order to  obtain  metal layer 33.
a good low-ohmic junction between the alum-     Both the  junction between
the first and     inium  and  the nickel, it may  be necessary  third metal
layers and the  junction between 15  to use an after-treatment at a
slightly eleva-  the second and third metal layers are situated     ted
temperature, and/or to provide a thin  at  least for  the  greater  part on
the  side  80     layer, of, for example, titanium, aluminium,  of the
third metal layer 33 remote from the     or chromium between the aluminiuim
and the  semiconductor body 30, said layer  33  ex-     nickel in order to
reduce the oxide skin which  tending entirely  on  the insulating layer 31
20  is usually present on the aluminium.          situated between the
semiconductor  surface       The assembly may then be covered with  37 and
the  uppermost insulating layer  36.  85     the second insulating layer
26, for example,  The material chosen for the third  metal layer     of
silicon dioxide, provided by deposition  33  is less  apt to form an  oxide
skin than     from the vapour phase. In this layer an aper-  the first
metal layer 32. The third metal 25  ture 27 situated above the nickel is
provided  layer  is provided  first and then the first     after which a
layer 28 of, for example, nickel  metal layer, so that substantially no
oxide  90     is vapour-deposited. This layer  28  can be  will be present
on the junction between the     locally reinforced by electro-deposition
at- an   said layers so  that the  formation of a low-     opening in a
mask consisting of a layer of  ohmic junction is facilitated. 30
photo-lacquer so  as to  form  the second       Furthermore, the surface
area of the junc-     metal layer 25, for example,, of copper. The  tion
between   the second metal layer 34a; b  95     nickel layer 28 is used as
the electrode dur-  and the third metal layer 33 is small re-     ing the
reinforcement by electro-deposition  lative to the overall surface area of
the second     and then a pattern may be obtained  from   metal layer,
while the  second metal layer 34 35  said layer. Furthermore, the adherence
of the  is at least locally thicker, namely at 34b,     copper layer to the
insulating layer 26 is  than the 'first metal layer 32 and projects 100
considerably improved by using  the inter-  laterally to  beyond the
semiconductor body     posed nickel layer 28.                        30.
The reinforced parts forming the second       In the present embodiment the
first metal 40  metal layer 25 and projecting above the  layer consists
substantially entirely of alum-     insulating layer 26 enable the device
to be  inium and is approximately 1 [err]  thick. The  105     mounted on
an insulating substrate which  second  metal layer  consists  substantially
comprises conductive tracks, the surface 29   entirely of gold and the
projecting reinforced     of the semiconductor body on which insulat-
parts 34b thereof have a thickness of approxi- 45  ing material is present
facing the said sub-  mately 10 [err] The part  34a of the second
strate. The layer 25 can be tin-plated and   metal layer which is not
reinforced and.  is 110 



soldered in any conventional manner to the  used  also  for
interconnection   of  circuit     conductive tracks of the substrate.
elements,  has a thickness of approximately       It is to be noted  that,
although the re-  1 [err] 50  inforced second metal layer 25 in the present
The third metal layer which preferably is     example is provided at the
area of the aper-  substantially impermeable to  the materials of 115
ture 27, it may also extend further over  the first and  the second  metal
layers may     the insulating layer 26, in which case the  consist of one
of the metals platinum, nickel,     layer 25 may have only locally
reinforced  tungsten and rhodium; in the present embodi- 55  portions for
mounting the device.             ment, the third metal layer consists of
molyb-       The third device, a part of which is shown  denum and  has  a
thickness of approximately  120     in Figure 3, comprises a semiconductor
body  0.4 [err] and lateral dimensions of  approxi-     30'having an
insulating layer 31 on which a  mately [err]     first metal  layer  32 of,
for example, alum-   In order  to  improve  the ohmic contact 60  inium is
present Part 32 of the conductive  between the first metal layer 32 and the
semi-     track 32 to 34 serves for contacting and  conductor zone 35,
materials may be used  125     possible  interconnection  of  semiconductor
in the  window, for example, platinum silicide,     regions of
semiconductor circuit  elements of  palladium silicide,  and cobalt
silicide, which     the semiconductor body 30, of which regions  materials
provide a very stable and low-                           5
1,290,194                                         5
ohmic contact, for example after alloying. A   of insulating materials; in
the latter case, for                    contact diffusion may also be
performed.   example, the track can be oxidized partly to
The adherence between the metal layers  form  the insulating material.
and the insulating material may be improved,           5  if desired, by
using a thin layer of prefer-    WHAT WE CLAIM IS: -
ably  titanium,  chromium,  molybdenum,    1. A  semiconductor device
comprising a  70                     niobium, cobalt or nickel. In the
present  semiconductor body on a surface of  which
embodiment, a thin layer 39 of titanium   extends a conductive  track which
is secured                     having a thickness of approximately 0.05
[err]   to and insulated from the semiconductor body                 10  is
used between the gold layer 34a, b and the  over at least part of its
length by means of                     insulating layer 36.
an insulating material, said conductive track  75
Such a semiconductor device can be manu-  comprising first and second metal
layers of                     factured entirely by techniques convention-
different materials which are connected locally                     ally
used in semiconductor technology. The  via an interposed third metal layer,
the mat-                 15  aluminium layer 32 can be vapour-deposited,
erial of the third metal layer differing from                     for
example, or be obtained by RF sputtering,  that of the first and that of
the second metal 80                     after which the excessive aluminium
can be  layers and forming  therewith stable low-ohmic
removed with conventional photolithographic  junctions, the projections on
the semiconductor                     and  etching  methods. The
molybdenum   body surface of the junctions between the                 20
layer 33 can be provided in a corresponding  first and third metal layers
and the second                     manner, for example, by means of RF or
and third metal layers being juxtaposed.      85
triode. sputtering. The titanium layer 39 can    2. A semiconductor device
as claimed in                     be vapour-deposited and the gold layer 34
Claim  1 wherein the semiconductor body                     can be
provided, for example, by vapour de-  comprises two or more regions of
opposite                 25  position and/or by electro-deposition. The
conductivity types associated with a semicon-                     second
insulating layer 36 can be provided,  ductor circuit element, at least one
of the said  90                     for example, by sputtering, and has a
thick-  regions being connected to the first metal                     ness
between 1 and 2 [err]                   layer at an aperture in the
insulating material,                       The semiconductor material below
the pro-  the second metal layer being provided with                 30
jecting parts 34b can then be removed in  a connection conductor.
any conventional manner in which, for ex-    3. A semiconductor device as
claimed in  95                     ample, a large number of devices which
are  Claim 1 or Claim 2, wherein a plurality of
manufactured  in the  same semiconductor  layers of insulating material are
present at                     wafer, can be severed simultaneously from
the surface of the semiconductor body, the                 35  each other
by dividing the semiconductor  second metal layer extending substantially
wafer.                                       entirely on the free surface
of the uppermost 100                       Many modifications are possible
within the  insulating layer and being connected via at
scope of the present invention defined in the  least one aperture in the
uppermost insulating                     appended Claims. The semiconductor
body  layer and via the third metal layer to the first                 40
usually consists of silicon, but may be, for  metal layer which is situated
substantially                     example, of germanium  or an [err] com-
entirely between two of said insulating layers. 105 



pound and may comprise, in addition to re-    4. A semiconductor device as
claimed in                     gions of bipolar transistors, other circuit
any of the preceding Claims, wherein the sur-                     elements,
for example, field effect transistors,  face area of the junction between
the second                 45  diodes, resistors and capacitors. The inven-
and the third metal layer is small compared                     tion
furthermore relates both to single circuit  with the overall surface area
of the second 110                     elements and to more complex devices,
for  metal layer.                     example, integrated circuits. In
particular,   5. A semiconductor device as claimed in
the embodiments of Figures 2 and 3 may be  any of the preceding Claims,
wherein the                 50  used both in devices in which the
conductive  junction between the first and third metal
track is provided at least mainly at one level,  layers and that between
the second and third  115 the level of the first metal layer, and in  metal
layers are situated, at least for the                     devices in which
the conductive track is  greater part, on the same side of the third
divided over two or more levels, for example,  metal layer.
55  in connection with the complexity and the    6. A semiconductor device
as claimed in                     number of circuit elements of the device.
Due  Claims 4 and 5, wherein the two junctions 120                     to
the presence of the second insulating layer  are situated, at least for the
greater part, on                     26, 36, for example, a second level
for the  the side of the third metal layer remote from
conductive track is already present in which  the semiconductor body, the
third metal layer                60  the conductive track on said second or
upper-  extending entirely on an insulating layer situ-
most level may consist fully or partly of the  ated between the
semiconductor surface and  125                     same material as the
second metal layer.    the uppermost insulating layer.
Instead of silicon dioxide other insulating    7. A semiconductor device as
claimed in                     materials may be used, for example, silicon
any of the preceding Claims, wherein the                 65  nitride,
aluminium  oxide, or a combination  conductive track comprises at least one
part                     5                                       1,290,194
5  ohmic contact,  for example after alloying. A   of insulating materials;
in the latter case, for               contact diffusion  may also be
performed.  example the track can be oxidized partly to                 The
adherence  between the  metal layers  form  the insulating material.
and the insulating material may be improved,     if desired, by using a
thin layer of prefer-   WHAT WE CLAIM IS:               ably  titanium,
chromium,  molybdenum,    1. A   semiconductor device comprising a  70
niobium, cobalt  or nickel. In the present  semiconductor body on a surface
of which               embodiment, a  thin layer 39 of titanium   extends a
conductive track which is secured               having a thickness of
approximately 0.05 [err]   to and insulated from the semiconductor body
10  is used between the gold layer 34a, b and the  over at least part of
its length by means of               insulating layer 36.
an insulating material, said conductive track  75                 Such a
semiconductor device can be manu-  comprising first and second metal layers
of               factured  entirely by  techniques convention-  different
materials which are connected locally               ally used in
semiconductor technology. The  via an interposed third metal layer, the
mat-          15  aluminium layer 32 can be vapour-deposited,  erial of the
third metal layer differing from               for example, or be obtained
by RF sputtering,  that of the first and that of the second metal  80
after which the  excessive aluminium can be  layers and forming therewith
stable low-ohmic               removed with conventional photolithographic
junctions, the projections on the semiconductor               and  etching
methods.  The  molybdenum   body surface of the  junctions between the
20  layer 33 can be provided in a corresponding  first and third metal
layers and the second               manner, for example, by means of RF or
and third metal layers being juxtaposed.      85               triode
sputtering  The titanium layer 39 can    2. A semiconductor device as
claimed in               be vapour-deposited and the gold layer 34  Claim
1 wherein the semiconductor body               can be provided, for
example, by vapour de-  comprises two or more regions of opposite
25  position and/or by electro-deposition. The  conductivity types
associated with a semicon-               second insulating layer 36 can be
provided,  ductor circuit element, at least one of the said  90
for example, by sputtering, and has a thick-  regions being connected to
the first metal               ness between 1 and 2 [err]
layer at an aperture in the insulating material,                 The
semiconductor material below the pro-  the second metal layer being
provided with          30  jecting parts 34b can then be removed in  a
connection conductor.               any conventional manner in which, for
ex-    3. A semiconductor device as claimed in  95               ample a
large number of devices which are  Claim 1 or Claim 2, wherein a plurality
of               manufactured  in  the same semiconductor  layers of
insulating material are present at               wafer, can be severed
simultaneously from   the surface of the semiconductor body,  the 



35  each other by dividing the semiconductor  second metal layer extending
substantially               wafer.
entirely on the free surface of the uppermost 100                 Many
modifications are possible within the  insulating layer and being connected
via at               scope of the present invention defined in the  least
one aperture in the uppermost insulating               appended Claims. The
semiconductor body  layer and via the third metal layer to the first
40  usually consists of silicon, but may be, for  metal layer which is
situated substantially               example, of germanium or an [err] com-
entirely between two of said insulating layers. 105               pound and
may comprise, in addition to re-    4. A semiconductor device as claimed in
gions of bipolar transistors, other circuit  any of the preceding Claims,
wherein the sur-               elements, for example, field effect
transistors,  face area of the junction between the second          45
diodes, resistors and capacitors. The inven-  and the third metal layer is
small compared               tion furthermore relates both to single
circuit  with the overall surface area of the second  110
elements and to more complex devices, for  metal layer.
example, integrated circuits. In particular,   5. A semiconductor device as
claimed in               the embodiments of Figures 2 and 3 may be  any of
the preceding Claims, wherein the          50  used both in devices in
which the conductive  junction between the first and third metal
track is provided at least mainly at one level,  layers and that between
the second and third  115               the level of the first metal layer,
and in  metal layers are situated, at least for the               devices
in which the conductive track is  greater part, on the same side of the
third               divided over two or more levels, for example,  metal
layer.          55  in connection with the complexity and the    6. A
semiconductor device as claimed in               number of circuit elements
of the device. Due  Claims 4 and 5, wherein the two junctions 120
to the presence of the second insulating layer  are situated, at least for
the greater part, on               26, 36, for example, a second level for
the  the side of the third metal layer remote from               conductive
track is already present in which  the semiconductor body, the third metal
layer          60  the conductive track on said second or upper-  extending
entirely on an insulating layer situ-               most level may consist
fully or partly of the  ated between the semiconductor surface and  125
same material as the second metal layer.    the uppermost insulating layer.
Instead of silicon dioxide other insulating    7. A semiconductor device as
claimed in               materials may be used, for example, silicon  any
of the preceding Claims, wherein the          65  nitride, aluminium
oxide, or a combination  conductive track comprises at least one part
6                                        1,290,194
6      which is associated with the second metal  layer of a material which
belongs to the     layer, is thicker than the first metal layer  group
consisting  of titanium, chromium,     and projects laterally beyond the
semiconduc-  molybdenum, niobium, cobalt and nickel, is     tor body.
situated between at least one of the metal 5    8. A semiconductor device
as claimed in  layers and the insulating material.             25     any
of the preceding Claims, wherein the first    12. A  semiconductor device
substantially     metal layer consists substantially entirely of  as herein
described with reference to Figure     aluminium.
1 of the accompanying drawing.       9. A semiconductor device as claimed
in    13. A  semiconductor device substantially 10  any of the preceding
Claims, wherein the  as herein described with reference to Figure  30
second  metal layer consists  substantially  2 of the accompanying drawing.
entirely of gold.                              14. A  semiconductor device
substantially       10. A semiconductor device as claimed in  as herein
described with reference to Figure     any of the preceding Claims, wherein
the  3 of the accompanying drawing. 15  third  metal  layer  consists
substantially               C. A. CLARK,                   35     entirely
of a metal belonging to the group             Chartered Patent Agent,
consisting of molybdenum, platinum, nickel,                Century House,
tungsten and rhodium.                                    Shaftesbury
Avenue,       11. A semiconductor device as claimed in              London,
W.C.2. 20  any of the preceding Claims, wherein a thin         Agent for
the Applicants.            Printed for Her Majesty's Stationery Office by
the Courier Press, Leamington Spa, 1972.           Published by the Patent
Office, 25 Southampton Buildings, London, WC2A 1AY, from
which copies may be obtained.    


