
4                                          1,092,071       photo-resist
material, such as Azoplate AZ-17  name KPR. KPR is a negative photo-resist
sold by the Shipley Manufacturing Company  material and when exposed to
ultraviolet light      of Wellesley, Massachusetts, is then applied  is
polymerized in the exposed areas. The      to the surface of the Pb film
over the entire  unexposed areas of the KPR film can then  5 surface of the
substrate. The AZ-17 is a  be removed by a simple developing process 70
positive photo-resist and when exposed to  using KPR developing fluids sold
for this      ultraviolet light is converted to a compound  purpose by
Kodak.      which can be removed by an AZ-17 develop-    After the KPR coat
has been dried, a second      ing fluid sold by the same manufacturer.
After  opaque and transparent photo mask is pre-  10 the AZ-17 is
developed, only the unexposed  cisely indexed with the pattern previously
75      areas remain. The unexposed areas can sub-  etched from the Pb film
62 and pressed      sequently be removed by a suitable stripper  against
the substrate.  The KPR  film  is      such as acetone. After the Pb film
62 is  exposed to ultraviolet light in all areas except      coated over
its entire surface with AZ-17  where electrical contact is desired between
15  and is dried in a non-detrimental ambient, film circuitry to be
subsequently deposited  80      such as nitrogen or argon, it may be baked
and the ground plane formed by the Pb      at a low temperature of about
95[err] C to  film 62, including the two areas 66 and 68      improve its
adhesion to the Pb film.     as can be seen in FIGURES 2 and 3. Then,
After the AZ-17 coat has cured, a photo  when the substrate 60 and Pb films
thereon 20  mask, having transparent portions in predeter-  are immersed in
the developer for the, KPR  85      mined areas where the Pb film 62 is to
be  coat, the unexposed portions 66 and 68 are      subsequently removed
and opaque portions  removed by the developing fluid to leave      where
the Pb film 62 is to be retained, is  windows 66 and 68 in the polymer
insulat-      generally aligned over the substrate 60 and  ing film 64 so
that the next metal film will 25  then moved in close proximity to the Pb
be deposited through the windows and make 90      film 62 to reduce
shadowing effects.  The  the electrical contacts 54 and 56 with the
masked substrate is exposed to an ultra-  Pb ground plane 62.      violet
light source for a suitable period of    The substrate 60 including the Pb
film 62      time. The substrate is then immersed in the  and the KPR
insulating film 64 having the 30  AZ-17 developer to remove the exposed
areas  windows 66 and 68 are then placed in the  95      of the AZ-17 coat
and then dipped in de-  vacuum system once again. Care should be
ionized water to kill the action of the develop-  taken to minimize
oxidation of the surface      ing fluid.
of the Pb film 62 exposed by the windows      Next, the substrate 60 with
the Pb film  66 and 68. The vacuum  system  is then 35  62 and remaining
portions of the coat of  pumped down to about 10[err] mm of Hg and 100
AZ-17 is immersed in a selective etchant the exposed surface of the Pb film
62 cleaned      which will not attack the protective coat of  by glow
discharge as previously described.      AZ-17 but will attack the exposed
areas of  Then an Sn film is deposited over the entire      the Pb film. A
10-50% solution, by volume, area of the substrate and over the insulating
40  of HNO[err] serves as a very good selective  film 64 to ultimately form
the Sn gate strips 105      etchant for this purpose. After the necessary
34, 36, 46 and 48. The Sn film extends      time, the substrate is again
quenched in de-  through the windows 66 and 68 of the insu- 



ionized water to kill the etchant and is dried  lating film 64 and makes
conductive contact      in a non-detrimental ambient so as not to  with the
surface of the Pb ground plane 62 45  oxidize the surface of the Pb. The
remain-  to form the electrical ground connections 54 110      ing AZ-17
coat is then removed by immersing  and 56.      the substrate in a suitable
stripping fluid,    The substrate is then removed from the      such as
acetone, and dried with an inert  vacuum system and predetermined areas of
gas. Again it is desirable to maintain the  the Sn film removed in the same
manner 50 Pb film in a non-detrimental atmosphere to  as previously
described in connection with 115      prevent oxidation or other
contamination of  the Pb ground plane film 62. First a coat      the
surface. At this point it is well to note  of AZ-17 is applied over the
surface of the      that the first Pb film 62 serves as a ground  substrate
and dried as previously described.      plane (which is not illustrated in
FIGURE 1)  A third photo mask having the necessary 55 for the flip-flop
circuit 10 and normally will opaque and transparent areas is then precisely
120      extend under all component parts and con-  indexed with the
previous Pb and insulating      ductors of the flip-flop circuit 10.  The
film patterns laid down on the substrate and      ground planes will
usually have suitable  the AZ-17 coat exposed to ultra-violet light
exposed tab portions for connection in  a  in' predetermined areas where
the Sn film is 60 circuit.                                     to be
removed. The Sn film is removed from  125      Next, an insulating film 64
is applied over  all areas except for the gate strips 46 and      the
surface of the Pb film 62 and substrate  48 illustrated in FIGURES 1 and 2,
and      60' by a suitable technique. The insulating  gate strips 34 and 36
illustrated in FIGURES      film 64 is a photosensitive material such as  1
and 3. The AZ-17 coat is also left un- 65  that marketed by Kodak under the
trade  exposed in an area overshadowing the win- 130
1,092,071                                         5      dows 66 and 68 in
the insulating film 64  coated with AZ-17, covered by a suitable     such
that pedestals of Sn will be left to  photo mask, and exposed to
ultraviolet light     form the ground connections 54  and  56.  in the
areas where the Pb film  is to be     The AZ-17 coat is then developed so
as to  removed to form the circuit components pre- 5  remove the exposed
portions and retain the  sently to be described. The substrate is then  70
unexposed portions to protect the areas 46, immersed in an HNO[err] etchant
solution as     48, 34, 36, 54 and 56 of the Sn film.     previously
described to etch away the exposed       The substrate 60 is then dipped in
a suit-  areas of the Pb film and form the loop por-     able selective
etchant fluid, such as the HNO[err]  tions 30 and 32 of the parallel paths
16 and 10 solution previously described, to remove all 22, the strip
portions 40, 42 and 44 of the  75     of the unprotected Sn film. During
this  sensing circuit, and the strip portion 38 of     etching step, the
polymer insulating film 64  the control circuit as can also be seen in
protects the Pb ground plane film 62 from   FIGURE 3.     the etchant. In
this regard, it will be noted    By reference to FIGURE 2, it will be noted
15  that the Sn conductor pedestals 56 and 54  that the Pb film of the
strip portion 42 passes  80     preferably overlap the edges of the windows
through the window 74 in the insulating film     66 and 68 formed in the
insulating film 62  70 and bonds to the Sn pedestal 56 to com- 



to insure that the etchant does not penetrate  plete the electrical
connection to the ground     to the Pb film 62. After the Sn has been
plane 62. Similarly, the Pb film forming the 20  etched away, the remaining
AZ-17 coat is  conductor strips 40 and 42 passes through  85     stripped
from the surface of the retained Sn  the windows 76 and 78 in the
insulating film     film strips.                                 70 and
bonds to the ends of the Sn gate       After the Sn film forming the areas
34,  strip 46. The other end of the Pb conductor     36, 46, 48, 54 and 56
has been formed,  strip 42 and the end of the Pb conductor 25  a second
insulating film 70 is deposited over  strip 44 pass through the windows 80
and  90     the surface of the substrate by coating the  82 in the
insulating film  70 and bond to     substrate with KPR and permitting the
KPR  the Sn gate strip 48. It will be noted that     to dry as previously
described. Next a fourth  the necked portions 50 and 52 of the cryo-
photo mask is precisely indexed over the sub-  trons 14 and 20 are
separated from the Sn 30  strate. The photo mask is opaque in the areas
strips 46 and 48, respectively, by portions of 95     corresponding to the
windows 72 and 74  the insulating film 70. Similarly, the necked     which
are disposed over the Sn pedestals 54  portions 38a and 38b are separated
from the     and 56. The photo mask is also opaque over  Sn gate strips 34
and 36 of the cryotrons     the areas corresponding to the windows 76  12
and 18 by the insulating film 70, as can 35  and 78, which overshadow the
opposite ends  be seen in FIGURE 3.                         100     of the
Sn gate strip 46, is opaque in the areas    Finally, an insulating film 80
is applied     80 and 82 which overshadow the ends of  over the entire
surface of the substrate by     the Sn gate strip 48, and is opaque in
areas  applying a coat of KPR and exposing the     (not illustrated) over
the opposite ends of  entire surface except in areas where it may 40  the
Sn gate strips 34 and 36. The masked  be desired to make electrical contact
with the 105     KPR coat is then exposed, to ultraviolet light  circuit
from an external source, such as to     which polymerizes the KPR in the
exposed  the ends of conductor strips 24, 38, 40 and     areas. When the
KPR is developed, a con- 44. The circuit is then substantially complete.
tinuous polymer insulating film remains over   The process just described
can be easily 45 the surface of the substrate except in the  and speedily
carried out. The photo masks 110      areas where electrical contact is to
be made  used in exposing the various photo-resist films      through the
insulating film 70.           may be fabricated using simple drafting and
The substrate is then returned to the  photographic techniques. The
intricate cir-      vacuum chamber while taking care to main-  cuits can be
initially drawn at much larger 50 tain the substrate in a controlled
atmosphere  scale for precision and then photographically 115      so as to
prevent oxidation or contamination  reduced in size to produce the opaque
and      of the exposed surfaces of the Sn film. The  transparent masks for
placement over the      Sn film is particularly susceptible to oxida-
rather small substrates which have been effec-      tion and contamination
and  should  be  tively used. This procedure is far simpler 55  thoroughly
cleaned by an a-c glow discharge  than the techniques necessary to produce
the 120      process as previously described. If the sur-  stencils used by
other prior art processes,      face of the Sn is not thoroughly clean, the
and can be accomplished in only a few hours      contaminants can interfere
with the super-  so that custom or bread-board circuits are
conductivity of the joint with the Pb film  practical using this process.
60  presently to be laid down. Next a second    The process can be
practiced with a rela- 125      Pb film is vapor-deposited over the
substrate  tively small equipment investment. A simple      as previously
described. Portions of the second  vacuum system may be used for depositing
Pb film are then removed to form  circuit  the metal films. The metal films
may be      components by the photographic processes  deposited using any
suitable technique, such  65  previously described. First, the Pb film is
as sputtering, for example. The photographic 130  



6                                         1,092,071       and etching steps
described may be practiced  are deposited may be varied as desired to
with very simple atmospheric control cham-  obtain substantially any
circuit configuration.      bers and photographic devices. Although the
Accordingly, the circuit of FIGURE 1 can      use of the photographically
sensitized poly-  be laid down in inverse order as illustrated 5  mer as
the insulating films has been described,  in FIGURE 4. In this case, a Pb
film is  70      it is also to be understood that any suitable  deposited
upon the glass substrate 130 and      insulating material may be used which
can  etched to form the conductor strips 132 and      be selectively
apertured in the desired pat-  134 and the necked down control conductor
terns and will not be detrimentally affected  136 of a cryotron. Next, an
insulation film  10  by the selective removal of parts of the metal  138 is
formed by coating the substrate with 75      films. Also, the AZ-17 may be
used for this  KPR. During the exposure and development      purpose
because it can be cured by heat  process, a window 140 is left where it is
treatment so as to resist the stripper fluid  desired to ultimately
establish electrical con-      and metal etchants. However, the polymer
tact between the conductor 132 and the 15  resulting from the exposure and
development  ground plane. Windows 142 and 144 are  80      of KPR has been
found to be particularly  also provided in the insulation film 138 over
well suited for cryogenic circuits because it  the adjacent ends of the Pb
conductor strips      does not collapse or shatter at the low tem-  132 and
134. Then the film of Sn is deposited      peratures and does not
deteriorate as a result  over the substrate and subsequently etched '20  of
repeated cycling between room and cryo-  away to form the Sn gate strip 146
of the  85      genic temperatures. The Pb and Sn have also  cryotron and
an Sn pedestal 148 which is      been found to be particularly well suited
in electrical contact with the conductor strip      for the present process
of manufacturing  132. A second insulating film  150 is then      cryogenic
circuits involving cryotrons; how-  formed over the substrate by applying a
coat 25  ever, the applicability of the process is not  of KPR and
developing the coat to produce  90      limited to Pb and Sn, but may be
applied  the desired polymer. During the develop-      with respect to
other appropriately chosen  ment process, however, a window 152 is left
metals.                                      over the Sn pedestal 148. Then
a second        In carrying out a process according to the  Pb film  154 is
deposited over the substrate 30  invention the edges of the conductor
strips  to form the ground plane and passes through  95      can be sharply
defined. The edges of the  the window 152 and is bonded to the Sn
conductors can be made so uniformly square  pedestal 148 to complete the
electrical cir-      that the transition curves of the cryotrons  cuit
between the conductor strip 132 and      constructed using a process
embodying the  the ground plane 154. The ground plane film '35  present
invention indicate perfectly abrupt  154 is etched to the desired pattern.
A final 100      switching from  superconductive to resistive  insulation
film 156 is formed by coating the      states as the current increases to
the critical  substrate with KPR and developing the coat      current level
for the superconductor at the  to leave any contact tabs for connecting the
operating temperature.  Insofar as the cur-  circuit to another circuit as
required.  40  rents and resistances can be measured with   In accordance
with another embodiment 105      most laboratory equipment, curves plotted
for  of the process of this invention, the insula- 



cryotrons so constructed are equivalent to  tion layer between successive
conductive films      theoretically ideal curves. The very sharp  may be
formed by the positive photosensitive      edge lines of the conductor
portions of the  material, such as AZ-17, which is also used 45  circuits
together with the ground plane 62  to pattern the previous metal film as
hereto- 110      permit the conductor strips to be placed in  fore
described.  A  positive photosensitive      very close proximity with
spacings approach-  material, such as AZ-17, is one that is      ing the
thickness of the metal film.  This  removed by the development process in
the      permits an extremely high component density  area exposed to light
or other radiation. 50  to be effectively attained without cross talk    In
the alternative process, the AZ-17, or 115      between  the  adjacent
components  and  other positive photo-resist, is applied to the      the
adjacent  conductors.  For  example,  metal film, is exposed to ultraviolet
light in      it  is  possible  to  place  as  many  the areas 'where the
metal film  is to be      as   1000   associative   memory   cells
removed, and is then developed to remove the 55  on a single 2"x 2" glass
substrate, with each  AZ-17 in the exposed areas and leave the 120
memory cell having 12 cryotrons, and still  metal unprotected.  Then  the
unprotected      leave the border portions of the substrate for metal is
removed by a selective etchant fluid.      connection purposes. It will
also be appre-  The AZ-17, which has not been exposed in      ciated that
circuits of this complexity can  the areas still remaining, is then exposed
once  60  be made in which three or more metallic  again to the ultraviolet
light in the areas '125      films are stacked in shadowed relationship,
where it is desired to make electrical contact      with any desired number
of conductor cross-  between the metal film which has now been      overs,
and separated by insulating films using patterned and the next metal film
to be      the process described above.                 deposited. Then
when the AZ-17 is again  65    The order in which the conductive layers
developed, areas exposed the second time 130
1,092,071                                         7         will be removed
to leave a window through  of a substrate, selected areas of the elec- 65
which the next metal film will penetrate to  trically conductive films
being removed to   make electrical contact with the previous film.  form
parts of the circuit, and in which the or        The unexposed AZ-17 is
then cured by heat-  each insulating film is formed by treatment    5  ing
so that it will not be affected by sub-  of a deposited film  of material
to provide        sequent exposure to ultraviolet light or by  areas
thereof which are etch sensitive and  70        subsequent immersion in the
developing, strip-  other areas which are etch resistant and form the
ping or etching fluids.                      insulating film, and removing
the etch sensi-          When the metal film is removed by the  tive areas
to define apertures which allow    10  etchant, the etchant will remove the
edge of  electrical contact to be made between areas        the metal back
to a point slightly under the  of adjacent electrically conductive films to
75        edge of the AZ-17 so that the subsequently  complete the circuit.
deposited metal film will not contact the metal    2. A process as claimed
in claim  1, in        film and form an electrical short. This pro-  which
the selected areas of the electrically    15 cess variation eliminates the
need for apply-  conductive films to be removed are defined 



ing the negative photosensitive resist KPR   by protecting the areas of the
electrically con-  80        and reduces the number of steps in the
ductive films to be retained with an etchant        process.
resisting film, and the unprotected areas of    20    From the above
detailed  description  of  the electrically - conductive film  are then
several preferred embodiments of the inven-  removed with an etchant.
tion, it will be appreciated by those skilled    3. A process as claimed in
claim 1 or claim  85        in the art that a highly useful. process for
2, in which the or each insulating film is        manufacturing multilayer
film  circuits has  formed by deposition of a  photosensitive        'been
described. The process is particularly  material and exposure of
predetermined areas    25  adapted for manufacturing minute and com-  of
the material to radiant energy to poly-        2 plex cryogenic circuits
having  high  com- merize the material in the exposed areas to  90
ponent densities. The process is capable of  form the insulating film, the
non-polymerized        producing cryotrons having superior operat-  areas
being removed to form the said apertures        ing characteristics. A
cryotron has also been  by a developing fluid which will not attack    30
described which may be manufactured by  the polymerized areas.        use
of a process embodying the invention.    4. A process as claimed in claim
1, in  95        The cryotron construction can be repeatedly  which the
areas of each electrically conduc- recycled between room  and cryogenic
tem-  tive film  to be removed are removed by        peratures  without
deleterious  effects.  A   covering the conductive film  with a layer    35
cryogenic circuit structure has also  been  of photo-sensitive  material
convertible by        described which employs metals and insu-  selective
photo-exposure into areas that are 100        lators which are very
practical. However,  removable by an etchant fluid and protective        it
is to be understood that although specific  areas that are not attacked by
the same        applications using metals have been described  etchant
fluid, photo-exposing selected areas of    40  in  detail, various
electrically  conductive  the photosensitive layer to define the etch
materials other than metals may also be  removable areas which overlie the
areas of the 105        utilized without departing from  the present
conductive film which are to be removed and        invention.  Although the
process has been  protective areas over the remainder of the
described in connection with thin film cryo-  conductive film, then
applying  the  said    45  genic circuits and is particularly well suited
etchant fluid to uncover the conductive film        for manufacturing these
circuits, it is to be  underneath the etch removable areas of the 110
understood and it will be appreciated by those  photosensitive layer, and
then removing the        skilled in the art that the process can be used
uncovered areas of the conductive film  by        to manufacture a large
variety of multilayer  application of a selective etchant fluid which    50
circuits having film  thicknesses covering a  attacks the uncovered
conductive film but not        relatively wide range and having a
relatively  the said protective areas.             115        wide variety
of active and  passive  com-    5. A process for use in manufacturing
ponents. Further, it will be appreciated that  multilayer  film  circuits,
comprising  the        any photosensitive or otherwise self-pattern-
sequential steps of:    55  able material which is sensitive to radiant
(a) forming a first metal film covering a        energy may be used for the
protective films     surface of a substrate,                   120
and insulating films, provided that it has    (b) covering the metal film
with a first        the other necessary properties.                   coat
of photosensitive material,
(c) photo - exposing the photosensitive          WHAT WE CLAIM IS:-
material in  predetermined  areas to    60    1. A process for use in
manufacturing            change the chemical properties of the  125
multilayer film circuits on a substrate includ-  material in the exposed
areas,        ing the steps of successively forming alter-   (d) developing
the photosensitive material        nate electrically conductive and
insulating    to remove either the exposed or un- 



films covering substantially an entire surface  exposed areas of the
material,                                                     1,092,071
7  will be removed to leave a window through  of a substrate, selected
areas of the elec-  65      which the next metal film will penetrate to
trically conductive films being removed to      make electrical contact
with the previous film.  form parts of the circuit, and in which the or
The unexposed AZ-17 is then cured by heat-  each insulating film is formed
by treatment 5   ing so that it will not be affected by sub-  of a
deposited film  of material to provide      sequent exposure to ultraviolet
light or by  areas thereof which are etch sensitive and  70      subsequent
immersion in the developing, strip-  other areas which are etch resistant
and form the      ping or etching fluids.                      insulating
film, and removing the etch sensi-        When the metal film is removed by
the  tive areas to define apertures which allow  10  etchant, the etchant
will remove the edge of  electrical contact to be made between areas
the metal back to a point slightly under the  of adjacent electrically
conductive films to  75      edge of the AZ-17 so that the subsequently
complete the circuit.      deposited metal film will not contact the metal
2. A process as claimed in claim  1, in      film and form an electrical
short. This pro-  which the selected areas of the electrically  15  cess
variation eliminates the need for apply-  conductive films to be removed
are defined      ing the negative photosensitive resist KPR   by protecting
the areas of the electrically con-  80      and reduces the number of steps
in  the  ductive films to be retained with an etchant      process.
resisting film, and the unprotected areas of        From  the above
detailed  description  of  the electrically conductive film  are then  20
several preferred embodiments of the inven-  removed with an etchant.
tion, it will be appreciated by those skilled    3. A process as claimed in
claim 1 or claim  85      in the art that a highly useful process for  2,
in which the or each insulating film  is      manufacturing multilayer film
circuits has  formed by deposition of a  photosensitive      been
described. The process is particularly  material and exposure of
predetermined areas  25  adapted for manufacturing minute and com-  of the
material to radiant energy to poly-      plex cryogenic circuits having
high  com-  merize the material in the exposed areas to  90      ponent
densities. The process is capable of  form the insulating film, the
non-polymerized      producing cryotrons having superior operat-  areas
being removed to form the said apertures      ing characteristics. A
cryotron has also been  by a developing fluid which will not attack  30
described which may be manufactured by  the polymerized areas.      use of
a process embodying the invention.    4. A process as claimed in claim  1,
in  95      The cryotron construction can be repeatedly  which the areas of
each electrically conduc-      recycled between room  and cryogenic tem-
tive film  to be removed are removed by      peratures without deleterious
effects. A covering the conductive film with a layer  35  cryogenic circuit
structure has also  been  of photo-sensitive  material convertible by
described which employs metals and insu-  selective photo-exposure into
areas that are 100      lators which are very practical. However,
removable by an etchant fluid and protective      it is to be understood
that although specific  areas that are not attacked by the same
applications using metals have been described  etchant fluid,
photo-exposing selected areas of 



40  in  detail, various  electrically  conductive  the photosensitive layer
to define the etch      materials other than metals may also be  removable
areas which overlie the areas of the 105      utilized without departing
from  the present  conductive film which are to be removed and
invention.  Although the process has been  protective areas over the
remainder of the      described in connection with thin film cryo-
conductive film, then applying the said  45 genic circuits and is
particularly well suited  etchant fluid to uncover the conductive film
for manufacturing these circuits, it is to be  underneath the etch
removable areas of the  110      understood and it will be appreciated by
those  photosensitive layer, and then removing the      skilled in the art
that the process can be used  uncovered areas of the conductive film  by
to manufacture a large variety of multilayer  application of a selective
etchant fluid which  50  circuits having film  thicknesses covering a
attacks the uncovered conductive film but not      relatively wide range
and having a relatively  the said protective areas.                115
wide variety of active and  passive com-    5. A  process for use in
manufacturing      ponents. Further, it will be appreciated that
multilayer  film  circuits, comprising  the      any photosensitive or
otherwise self-pattern-  sequential steps of:  55  able material which is
sensitive to radiant    (a) forming a first metal film covering a    energy
may be used for the protective films       surface of a substrate,
120      and insulating films, provided that it has    (b) covering the
metal film  with a first      the other necessary properties.
coat of photosensitive material,
(c) photo - exposing the photosensitive        WHAT WE CLAIM  IS: -
material in  predetermined  areas to  60    1. A process for use in
manufacturing           change the chemical properties of the  125
multilayer film circuits on a substrate includ-  material in the exposed
areas,      ing the steps of successively forming alter-   (d) developing
the photosensitive material      nate electrically conductive, and
insulating    to remove either the exposed or un-      films covering
substantially an entire surface   exposed areas of the material,
1,092,071                 (e) using a selective etchant fluid to remove
(d) forming a control conductor on the              the metal film only in
the areas where     insulating layer which overshadows the
the photosensitive material has been       gate strip.
removed,                                8. A  process as claimed in claim
7, in          5    (f) stripping the remaining portion of the  which the
exposed parts of the radiation                   photosensitive material
from the remain-  sensitive material are polymerised and form
ing areas of metal film,              the insulating layer.
60                (g) covering the metal film  and substrate    9. A
process as claimed in either claim 7                   surface with a
second coat of photo-  or claim 8, in which the carrier and control
10       sensitive material which forms an insu-  conductors are formed by
selectively remov-                   lating layer when photo-exposed and
ing portions of a metal film formed over the                   developed,
insulating layer to form the conductors.   65                (h)
photo-exposing the second  coat of    10. A method for producing a
multilayer 



photosensitive material and developing  film circuit substantially as
described herein         15       the material to form the insulating layer
with reference to Figs. 1-3 or Fig. 4 of the                   with
portions thereof removed in areas  accompanying drawings.
over the first metal film  where elec-    11. A  multilayer film  cryogenic
circuit, 70                   trical contact is to be made between
including a superconductive film overlying a                   the first
metal film  and subsequently  substrate, an electrically insulating film of
a         20       deposited metal films, and             photo-resist
material covering the supercon-                (i) repeating the sequence
of steps (a)-   ductive films and having openings over spaced
(h) as required.                      portions of the said superconductive
film, a  75                6. A process as claimed in claim  5, in  first
strip of superconductive film  over the             which the first coat of
photosensitive material  insulating film and extending through one of
25  is a positive photo-resist material exposed  the openings into contact
with the said super-             areas of which are removable by
development,  conductive film, a second strip of supercon-             and
in which the second coat of photosensi-  ductive film  over the insulating
film  and  80             tive material is  a negative  photo-resist
extending through the other opening  into material unexposed areas of which
are remov-  contact with the said superconductive film 30  able by
development.                        and spaced from the first strip, and a
third 7. A process for use in manufacturing a  strip of superconductive
film over the insu-             cryotron, comprising the steps of:
lating film  and extending between the first 85 (a) depositing a metal film
covering a sur-  and second strips and over the said super- face of a
substrate  and  selectively  conductive film, the said superconductive
film, 35       removing portions of the metal film to  the first, second
and third strips of super-                   form a metal gate strip,
conductive film and the electrically insulat-                (b) covering
the gate strip and the said  ing layer having been formed by a process  90
substrate surface with a layer of radiant  according to any one of claims
1-6.                   energy sensitive material, exposing parts    12. A
cryogenic circuit according to claim         40       of the sensitive
material to  radiant  11, wherein the said superconductive film is
energy to provide etch sensitive regions  tin, and the first, second and
third strips are                   over the ends of the gate strip, the
lead.                                      95                   remainder
of the material being etch    13. A device when produced by any one
resistant and  forming  an insulating  of claims 1-9.         45
layer, removing  the  etch  sensitive    14. A multilayer film circuit
substantially                   regions to form openings over the ends  as
described herein with reference to and as                   of the gate
strip,                    illustrated by the accompanying drawings.  100
(c) forming carrier conductors on the insu-                   lating layer
the ends of which extend         50       through the openings in the
insulating             ABEL & IMRAY,                   layer into contact
with the ends of the        Chartered Patent Agents,                   gate
strip to produce a gated conductor,     Quality Court, Quality House,
and                                         Chancery Lane, London, W.C.2.
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