
1,153,052                                        3      with either, which
can be used with available  The particular etchants used should be of
photoresist masking and etching procedures,  the type that will not attack
the leads and      which forms an ohmic and low  resistance
interconnections. For example, an integrated  electrical connection to the
silicon, which can  circuit structure was fabricated as described      be
applied readily by metal evaporation tech-  with the leads or
interconnections formed of  70      niques, which have a high conductivity,
and  molybdenum and gold. After the wafer with      which can be bonded
with gold wires.  A   the components formed therein was coated
combination of metals almost uniquely com-  with photoresist and masked as
described, the      mensurate with the above objectives is found  top
surface of the wafer 20 was subjected to 10  to be molybdenum and gold.
Accordingly, a  an   ammonium    monohydrogen   fluoride  75      thin film
of molybdenum is first applied over  [err] chemical etchant which
selectively 



the entire face of the silicon wafer 20 having  removed portions of the
silicon oxide layer 15      the silicon oxide coating 15 with the openings
beneath the leads 21 and 26 (the extent of the      etched in the contact
areas. Then the molyb-  removal represented by the dotted line 15A) 15
denum  is covered with a thin film  of gold  while leaving the underlying
silicon material  80     and thereafter the gold and molybdenum are
substantially unaffected. The masked surface     etched away in the
unwanted areas leaving the  of the wafer was then subjected to a chemical
desired pattern of contacts and interconnec-  etchant composed of a mixture
of nitric,     tions 21, 25 and 26 on the silicon surface and
hydrofluoric, and acetic acids which selectively 20  on the oxide.
removed portions of the silicon layers 14 and  85        A top view of the
wafer 20 is shown in  10 beneath the dotted lines 15A  as shown     FIGURE
8 after the individual circuit com-  while leaving the unremoved portion of
the     ponents have been formed, and the leads and  silicon oxide layer 15
and the silicon oxide     interconnections have been deposited in their
layer 11 substantially unaffected. 25  desired locations.  At this stage of
produc-    The  resulting  structure  is  shown  in  90     tion the
individual circuit components are  FIGURE 10 whereby the components [err]
and     formed within the wafer 20 but are not  [err] for example, are
electrically isolated from     electrically isolated from each other.
each other by the moat or channel 36 and the        The electrical
isolation of each of the com-  oxide layer 11, and the lead or interconnec-
30  ponents from  each other is accomplished by  tion 21 bridges the gap
between these com-  95 



forming a series of channels or moats com-  ponents.  With  ordinary  metal
deposition     pletely surrounding each of the components,  techniques
being used, the lead 21 was un-     as depicted in FIGURE 9. The various
leads  affected by the etching operation and was     between the components
then cross over the  found to be quite strong, even though it 35  channels
in order to make the desired inter-  bridged the moat 36.  The bridged
leads  100     connections.                                 withstood
further processing steps, such as       The formation of the moats or
channels  spraying the structure with alcohol at high     can be achieved
by a photographic masking  pressure in order to remove the photoresist
and etching technique to be described with  used  for the  masking
operation, without 40  reference to FIGURE 10, a sectional view of
failure, i.e., without breakage of the canti-  105     a portion of the
wafer 20 through the channel  levered or bridged leads.  If desired, it is
regions 35 and 36.  A layer of photoresist  possible to increase the
thickness of the canti-     material of the type disclosed in U.S. patents
levered  leads  by  electroplating  gold, for     2,670,285, 2,670,286 and
2,670.287 of L. M.  example, through an appropriate mask, KMER 45  Minsk,
or of the type available from  the  for example, thereby  improving  the
lead  110     Eastman Kodak Company under the trade  strength. As a result
of the above-described     name " KMER" or "KTFR ", preferably the
process, the  completed  unit is  seen  in     latter, is coated over the
top surface of the  FIGURE 9 with the transistors [err]  and     slice 20.
A photomask is then placed upon  the resistors [err] completely iso- 



50  the photoresist to mask the regions where the  lated from each other
through the wafer 20, 115     moats or channels are to be formed, and the
the metal film  interconnections providing a     unmasked portions of the
photoresist are then  logic circuit as shown in schematic form  in
exposed  and  developed  by  photographic  FIGURE 11.     means. The top
surface of the slice 20 is then  While the invention has been described
with 55  subjected to etchants which selectively remove  reference to a
specific method and embodi- 120     the oxide layer 15 and the underlying
silicon  ment, it is to be understood that this descrip-     layers 14 and
10 in the previously masked  tion is not to be construed in a limiting
sense.     regions down to the oxide layer 11 leaving the  The basic
concept which has been described so     leads and interconnections intact
and forming  far is the isolation of individual interconnected 60  the
channel areas 35 and 36, for example,  circuit components through the
substrate in  125     as shown in FIGURE 10. The interconnec-  which they
have been formed by etching away     tions are sufficiently narrow for the
etchant to  selected portions of the material between the     undercut them
completely so that they are  components with chemical etchants that leave
left bridging the channel areas 35 and 36, for  the interconnections
substantially unaffected. 65  example.
Any techniques or etchants that accomplish  130    



1,153,052                                         5     two regions, the
interconnection  ohmically  the uncovered semiconductor material to form
interconnecting the two regions.              a cavity extending as far as
the insulating layer       5. A method according to any one of the
sandwiched between the said body and support     preceding claims,
including formation of a  member. 5  support body on the second insulating
layer.    8. A method according to Claim 6 or Claim  25       6. A method
according to Claim 5, in which  7, in which deposition of the semiconductor
the support body is formed by deposition of  material to form the support
body or member     semiconductor material on the second insulat-  results
in formation of polycrystalline material.     ing layer.
9. A method according to any one of the 10    7. A  method of manufacture
comprising  preceding claims, the semiconductor material 30     forming
insulating layers on opposite surfaces  being silicon.     of a body of
semiconductor material, deposit-   10. A method according to any one of the
ing further semiconductor material on one of  preceding claims, the
insulating layers being 



the insulating layers to form a support mem-  composed of silicon oxide. 15
ber, removing the other insulating layer and   11. The product of a method
according to  35     forming on the body of semiconductor material  any one
of the preceding claims.     a layer of higher resistivity semiconductor
ABEL & IMRAY,     material, forming an apertured layer of in-
Chartered Patent Agents,     sulating material on the higher resistivity
layer  Quality House, Quality Court, 20  of semiconductor materail, and
etching out        Chancery Lane, London, W.C.2.            Printed for Her
Majesty's Stationery Office by the Courier Press, Leamington Spa, 1969.
Published by the Patent Office, 25 Southampton Buildings, London, W.C.2,
from which                                        copies may be obtained.


