
the base plate 21 but insulated therefrom  and the assembly is allowed to
cool down to      Within the coil 24 there is provided a charge  at least
100[err]C before the substrates are ex-            26 of the Fe-Ni-Co alloy
which is first evap-  posed to air. orated on to the substrates. In a like
manner,   The contacts which result from this method 5  within the boat 25
there is provided a charge  include an initial layer of the Fe-Ni-Co alloy
70            27 of the gold which is the second material  followed by a
mixture of the alloy and gold,            to be evaporated on to the
substrates. An  and then a final top layer of gold itself. This
appropriate mask can be placed over each of  arrangement makes good
high-strength me-            the substrates 10 to limit the area onto which
chanical contact to the substrate materials as       10  the material
deposits to the positions where  described above and also to the sputtered
tan-  75            contacts, interconnections or lands are needed.   talum
films which are used for some of the              Having thus described the
apparatus with  components. The oxide present on sputtered            which
contacts according to this invention may  tantalum at room temperature does
not prevent            be fabricated, a preferred method of depositing
good electrical contact between the Fe-Ni-Co        15 the contacts will
now be set forth. First, it  and gold and the tantalum. It has been found
80            should be emphasised that the substrates must  that these
contacts with areas of 0.0025 square            be very clean prior to the
deposition of con-  inches can withstand a five to ten pound pull
tacts in accordance with this invention. The  test which means that in most
cases the sub-            substrates are thoroughly cleaned prior to sput-
strate material itself would fracture before the 



20  tering of the tantalum resistors, etc., but then  metal film and the
substrate would separate.  85            no cleaning is done after the
tantalum sputter-    While gold is preferred as the upper-most
ing. This is because the tantalum should not  film of the contacts of this
invention, copper            be touched with any foreign matter before  may
also be deposited over the iron-nickel-            putting the contacts on.
In the interim between  cobalt alloy to provide the function of low
25  tantalum  sputtering and contact evaporation,  resistance electrical
connection. The Fe-Ni-Co  90            exposure to air should be avoided
as much  alloy itself has a fairly high electrical resistivity
as possible. Then, with clean substrates 10  and so the upper layer
functions to lower the            in place, the pressure within the bell
jar 20  overall resistance of the contact structure.            is reduced
down to a level within the vicinity   WHAT WE CLAIM  IS: -       30  of
10-5. Torr by means of a vacuum pump.    1. A contact to a vitreous surface
comprising  95           Next, the temperature of the substrates is  a
first film of an iron-nickel-cobalt alloy con-           brought up to the
level of about 175[err]C. This  tiguous to said surface, the alloy and the
vitre-           substrate temperature is chosen to produce the  ous
surface  having  compatible  thermal           optimum  in reliability of
solderable contacts  coefficients of expansion, and a second film       35
without ill effects on the adjacent elements  of a highly-conductive metal
overlying said  100           such as thin film  capacitors. Generally, the
first film.           adherence of an evaporated metal film  in-    2. A
contact to a vitreous surface comprising           creases with increasing
substrate temperature  a first film of an iron-nickel-cobalt alloy adher-
during  evaporation. However, temperature  ent to said surface, the alloy
and the vitreous       40  levels in excess of about 175[err]C are
undesirable  surface having compatible thermal coefficients 105
in that the circuit elements already on the  of expansion, and a second
film  of highly-           substrates will be degraded. Now, with suitable
conductive metal adherent to the first film           masks in place, the
filament 24 containing the  and intermixed therewith at the interface be-
alloy charge 26 is first energised, brought up  tween the first and second
films. 



45  to a temperature sufficient to melt the charge   3. A contact to a
vitreous surface as claimed  110           and then on to the evaporation
range. Control  in claim  2, in which the highly-conductive           is
accomplished by visual observation of the  metal is gold.
deposition with the rate of deposition being    4. An electrical device
including a substrate           varied by changing the filament voltage. As
having a vitreous surface, a thin film of an       50  an example, about
600 milligrams of the Fe-  iron-nickel-cobalt alloy overlying said surface
115           Ni-Co alloy  may be placed in the filament  and adhering
thereto, the alloy and the vitreous           24 as the charge 26 with the
filament about  surface having compatible thermal coefficients           10
inches from the substrates 10. This charge   of expansion, and a thin
coating of gold over-           will evaporate in a period of around one
half-  lying said thin film.       55  minute. During the latter part of
the period   5. A contact arrangement for a thin film  120           during
which the charge 24 is evaporating the  circuit of the type wherein a
plurality of de-           boat 25 is energised so that the gold charge
posited electrical components are provided on           27 is brought up to
the melting range. As  a vitreous substrate, said contact comprising
the evaporation of the charge 26 terminates  a first film adherent to said
substrate and com-      60  the evaporation of the charge 27 begins. The
posed of an iron-nickel-cobalt alloy having a 125           volume of the
charge 27 may be approximately  thermal coefficient of expansion compatible
the same as that of the charge 26 and the  with that of the substrate, and
a thin film           time for evaporation would be of the same  of gold
overlying and adherent to said first           order. After the deposition
of the gold is com-  film.      65  pleted, heating of the substrates is
terminated  6. A thin film circuit device of the type 130     



4                                         1,086,166      having circuit
elements deposited on an insu-  of iron-nickel-cobalt alloy, having a
thermal     lating substrate, including a thin film of an  coefficient of
expansion compatible with that     iron-nickel-cobalt alloy, having  a
thermal  of the substrate, is deposited over selected por-  45
coefficient of expansion compatible with that  tions thereof and over parts
of at least some 5  of the substrate, deposited on said substrate  of the
circuit elements, and then a second     in selected areas and on parts of
said circuit  film of highly conductive metal is deposited     elements,
and a thin coating of a highly-con-  over the first film.     ductive metal
deposited over the thin film.    11. A method of forming electromechanical
50        7. A thin film circuit device having an insu-  contacts to a thin
film circuit device of the 10  lating substrate and including a circuit
compo-  type including a thin film tantalum  resistor,      nent adherent
to said substrate, a thin elongat-  deposited on an insulating substrate,
including      ed film of an iron-nickel-cobalt alloy overlying  the steps
of heating the substrate to about      and adherent to the substrate and
overlying  175[err]C, depositing a film of iron-nickel-cobalt 55      said
circuit component at one end, the alloy  alloy over end portions of the
resistor and 15  and the substrate having compatible thermal  at least
adjacent regions of the substrate, the      coefficients of expansion, and
a thin coating  alloy and the substrate having compatible ther-      of
gold overlying and adherent to said thin  mal coefficients of expansion,
and depositing      elongated film.                                a film
of highly conductive metal over the  60        8. A thin film circuit
device according to  alloy film. 20  claim 6 or claim 7, in which the
circuit element    12. A method according to claim 9, claim 



or elements having a part or parts overlaid  10 or claim 11, in which the
electro-mechani-      by the alloy film is or includes a thin film  cal
contact(s) are formed on a glass or glazed      tantalum resistor.
alumina substrate.                             65        9. A method of
forming an electro-mechani-    13. A contact to a vitreous surface,
substan- 25  cal contact to a surface of a vitreous substrate,  tially as
described herein with reference to      comprising the steps of heating the
substrate  and as shown by Figures 1 and 2 of the accom-      and
depositing on the surface a first film of  panying drawings.
iron-nickel-cobalt alloy  having  a  thermal    14. A method of forming a
contact to a  70      coefficient of expansion compatible with that
vitreous surface, substantially  as described  35  of the substrate, and
depositing on the first  herein with reference to Figure 3 of the accom-
film  a second film  of a highly-conductive  panying drawings.      metal.
ABEL & IMRAY,         10. A method of forming electromechanical
Chartered Patent Agents,      contacts to a thin film circuit device of the
Quality House,  40  type including circuit elements deposited on
Quality Court,      an insulating substrate in which the substrate
Chancery Lane,      is heated to about 175[err]C, and a first film
London, W.C.2.              Leamington Spa: Printed for Her Majesty's
Stationery Office, by the Courier Press.              -1967. Published by
The Patent Office, 25 Southampton Buildings, London, W.C.2,
from which copies may be obtained.    


