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(71) We, RCA CORPORATION, a  however, the conductivity of these films has
corporation organised  under the laws of the  not been as good as desired
for liquid crystal   State of Delaware, United States of America,
displays.      of 30 Rockefeller Plaza, City and State of   Two methods
have been used for increasing  50   5  New York, United  States of America,
do  the conductivity of these semiconducting  metal-      hereby declare
the invention, for which we pray  oxide, films. First, it is well known
that a defect      that a patent may be granted to us, and the  structure
produced by creating anion vacancies      method by which it is to be
performed, to be  in the film can increase the conductivity of cer-
particularly described in and by the following  tain semiconducting oxides
by seveal orders  55  10  statement:-                                  of
magnitude. In paticular, the anion vacancies         This invention relates
to optical films. More  can be created by chemical reduction where the
particularly, this invenion relates to a method  reduction produces a
non-stoichiometric com-      of depositing a stable, low resistivity,
trans-  position which is oxygen deficient However,      parent conducting
film.                      upon exposure to an oxygen atmosphere over  60
15    Many applications require a transparent con-  a long period of time,
there is a gradual      ducting layer to be uniformly deposited on a
reoxidation of the film which annihilates the      substrate over very
large areas. The require-  oxygen vacancies, and the film eventually re-
ments of these films are very stringent. For  turns to a stoichiometric (or
low conductivity)      example, in liquid crystal displays, they must
form. As a result it has not been possible  65  20  have an 80% minimum
optical transmnission  in  to produce an anion deficient film which did
the region between 4600 A and 7200 A, they  not later return to its
stoichiometric, low con-      must have a surface resistivity less than 200
ductivity form; and thus, the films were un-      ohm/square; they must be
deposited uniformly  stable and were not suitable for liquid crystal
over substrates as large as 12 x 12 inches or   displays.
70  25  larger within an accuracy of [err]10%, and the    A second method
for increasing  the con-      surface must be sufficiently smooth that no
sur-  ductiviy of these films has been donor doping.      face roughness or
crystallinity should be visible  In this method, donor atoms with an excess
when viewed at 5000 times magnification in  of electrons are
substitutionally placed in the      a scanning electron microscope.
Additionally,  metal-oxide lattice, whereby the extra electrons  75  30
the above-mentioned  requirement must not  will increase the conductivity
by as much as      change with future operation of the display.    several
orders of magnitude. These films are         Heretofore, transparent
conductors have   stable; however, they still do not have a suffi-
been made which possess one or more of the  dent conductivity for liquid
crystal displays.      above desired properties; however, none of the  The
best of these films has been an antimony  80  35  prior art methods has
adequately produced  doped tin oxide film, where the antimony      films
having all of the above requirements.  replaced the tin in the tin oxide
lattice. With      Sputter deposition of metals has produced films   an
8O% transmission, the  films have attained      having excellent
conductivities; however, these  a resistivity of about 500 ohms/square;
how-      films have had very poor optical transmissions,  ever, this is
still more than twice the maximum   85  40  and to deposit films of as
sufficient thickness  resistivity desired for the liquid crystal dis-
for electrical conduction, the thickness was such  play.       that they
had a very low optical transmision.    Heretfore, the metal-oxide films
have been       Sputter deposition of semiconducting metal-  deposited by
reactive DC sputtering. In this  oxide films has been the optimum method,
and proces, a metal alloy target made of the film 90        it has produced
films with adequate trans-             metal and the doping metal, is DC
sputtered                  mission, uniformity  and surface smoothness; in
an oxygen atmosphere so that the sputtered        [Price 25p] 



1,325,919                                           2       metal is
oxidized as it is deposited, and thus  vention. The deposition is performed
in a      forms a donor doped metal-oxide. However,  vacuum system 10 which
comprises a cylindri-      this method has a number of disadvantages.  cal
container 12 and upper and lower base      First, it has been extremely
difficult to control   plates 14 and 16. The vacuum system 10 is  5  the
dopant concentration of the deposited films.  evacuated by means of a
flanged opening 18  70      This is because the metal alloy target becomes
in the base plate 16 which is connected to a      very hot during
sputtering and diffusion of the  vacuum pumping system 20. A
radio-frequency      two metals within the target causes the relative
feedthrough 22 is inserted into the vacuum      concentration of the
sputtered metals to vary  system 10 through the upper base plate 14. The 10
widely. This is particularly true when the two  feedthrough 22 is held in
place by a glazed  75      metals form a low melting and/or zinc eutec-
steatite insulator 24 which makes a vacuum      tic alloy. Second, it is
also difficult to accurately  tight fit with the base plate 14. The feed-
adjust the proper amount of oxygen in the  through 22 is an irregularly
shaped metal stud      system to control the amount of reactive oxida-
having a bottom end which is connected to a 15  tion of the sputtered metal
during deposition.  backing plate 26 and a sputtering target 28. 80
Additionally, the heating of the target during  The other end of the
feedthrough 22 is elec-      sputtering causes the target to spatter drops
trically connected to a radio-frequency genera-      of metal onto the
substrate which can be as  tor 30. A mounting block 32 is placed on the
large as several mils in diameter. This is  base plate 16 so that a
substrate 34 may be 20  especially true with low melting point metals,
placed on the block 32 beneath the target 28. A  85      and results in the
additional problem  of  shutter 36 is attached to a push-pull rotary
destroying the surface uniformity. The smooth-  support 38, so that the
shutter may be inter-      nees of the films in liquid crystal displays is
posed between the target 28 and the substrate      quite critical because
another conducting plate  34 when it is desired to sputter the target 28 25
is usually placed parallel to the transparent  without affecting the
substrate 34. A grounded  90     conductor about 0.5 mils away, and it is
highly  shield 40 is placed around the feedthrough 22     critical that
there are not high field points on  and the backing plate 26 to prevent the
glow     the transparent conductor which will arc or  discharge from
occurring in these areas. When     short the two plates together.
small diameter targets 28 and substrates 34 are 30    According to the
invention we provide a  employed, a magnetic field coil 42 may be  95
method of fabricating a transparent conductor  placed around the cylinder
12 to increase the     comprising: (a) sputter depositing an anion  RF
glow discharge ion density and concentrate     deficient, donor doped with
tin or antimony,  it toward the center of the system.     In[err]0[err]
film on a substrate; and (b) heating said 35  film in an oxidizing
atmosphere to form  a                    EXAMPLE I     stoichiometric oxide
layer on the surface of    In this example, a sputtering target 28 is 100
said film, the thickness of which is self-limiting  prepared comprising a
mixture of In[err]O[err] and     with temperature.
SNO[err]. FIGURE 2 is an exploded, cross-sec-        In the accompanying
drawings: -         tional view of the target 28 and backing plate 40
Figure 1 is a cross-sectional view illustat-  26 assembly used in the
present example. The     ing typical apparatus which may be used in  target
28 is prepared  by hot-pressing a 105     the present invention;
powdered mixture of 1n[err]O[err]. and SnO[err]. This is        Figure 2 is
an exploded, cross-sectional view   done by placing the mixture in a carbon
die     of the target and backing plate assembly of  of the desired target
size and shape, and then 45  Figure 1;
applying a combination of heat and pressure       Figure 3 is a graph which
plots the sheet  to form the target 28. The back side of the 110
resistivity of a stoichiometric, tin doped In[err]O[err]   target 28 is
then coated with a ceramic metal     film as a function of the SnO2 dopant
concen-  paste, in this case made of silver and glass frit,     tration;
and fired at a high temperature to form  a 50    Figures 4a and 4b are
schematic, cross-sec-  ceramic-metal layer 52. The layer 52 is then
tional views of a transparent film of the present  coated with a layer of
solder 54. Although a 115     invention before and after annealing;
number of different solders may be used, an       Figure 5 is a graph which
compares the indium-tin solder is used in this example to     sheet
resistivity of an anion deficient, tin doped  match the composition of the
target 28 so that 55  1n[err]O[err] film before and after annealing;
even if part of the solder layer 54 is sputtered,       Figure 6 is a graph
which plots the bulk  the same elements will be deposited upon the 120
reistivity as a function of thickness for films  substrate 34. The backing
plate 26 is fabri-     of the present invention before and after  cated out
of aluminum and is selected to have     annealing; and
the same shape as the target 28. A nickel layer 



60  Figure 7 is a graph which compares the light  56 is then deposited on
the face of the back-     transmiission of a film of the present invention
ing plate 26 by electroplating; and the plate 26 125     before and after
annealing.                    is then heated to sinter the nickel to the
Figure 1 is a cross-sectional view of typical  aluminum. The soldered
surface 54 of the     apparatus which may be used in depositing a  target
28 is then placed on the nickel surface 65 transparent conducting film of
the present in-  56 of the backing plate 26 and the two plates
1,325,919                   3           are soldered together by heating
them to a  which will in turn sputter the material from
temperature of about 215[err]C. The finished unit  the surface of the
target 28.           is then connected to the feedthrough 22 in      When
the impurities have been sputtered           the vacuum chamber 10 as shown
in FIGURE    from the surface of the  target 28 the shutter           1.
36 is opened and the target 28 material is  70           The target is
primarily made of In[err]O[err] and   sputter-deposied upon the substrate
34 by           the SnO[err] is added to increase the conductivity  the
inert gas ions. The inert gas ions serve to           of the film. The tin
serves as a donor dopant  chemically reduce the  sputtered material by
which is substantially located in the In[err]O[err]    removing a
percentage of  the oxygen  atoms     10  lattice. First, the concentration
of the [err]           from the sputtered material so that it deposits  75
was selected  to obtain the optimum  con-  on the substrate 34 as an
anion-deficient, tin          ductivity of the film. In  particular, the
opti-  doped  In[err]O film 60, as shown in FIGURE          mum
concentration was determined by sputter-   4a. In the present example; the
RF generator          ing In[err]O films of various SnO[err] concentra-  30
is operated with a peak-to-peak RF voltage     15  tions in an oxygen
atmosphere to obtain fully  of 35000  volts and results in an average DC
80         oxidized, stoichiometric films; where any in-  potential at the
target 28 surface of -850         crease in conductivity was due strictly
to  the  volts. The target 28 to substate 34 separation         donor
dopant. FIGURE 3 is a graph which  is about 1.1 inches, and the magnetic
field coil         plots the sheet resistivity of such a stoichio-  42 is
adjusted to have a magnetic flux density    20  metric In[err]O  film 1000
A thick as a function             of 25 gauss. As a result, the transparent
film 60         of the mole percentage of SnO[err] present in the      is
sputter deposited on the substrate 34 at a rate         mixture. Thus, as
shown in FIGURE 3, the of about 150 A per minute. It should be noted
optimum donor dopant conductivity is obtained  that the conditions
mentioned  above  are         with a sputtering target made of 80 mole per-
flexible,and can be varied with a wide degree    25  cent In[err]O  and 20
mole percent SnO[err]           of freedom. The only limiting requirement
is  90           A substrate 34 is then positioed on the  that the maximum
deposition rate should not        mounting block 32 under the target 28.
For  exceed about 750  A per minute because the        the purposes of
uniformity and speed of deposi-  film will recrystalize at faster rates of
deposi-        tion, the substrate 34 surface should be smaller  tion, and
that will destroy the surface uni-   30  than the target 28 surface;
otherwise, the  formity of the film  60. The deposition rate  95
target 28 must be rotated around the sub-  can be increase  by inceasing:
the target 28        strate 34 to insure an even deposition across
diameter, the gas pressure, the  RF voltage, the        the substrate 34
surface. The present  example  magnetic f1ux density, and by decreasing the
uses a circular a two 28 about 2.75 inches  target 28 to substrate 34
separation or any   35  in diameter and a two inch square substrate 34.
combination of these parametes. When a film  100       The substrate 34 is
made of glass, and is                60 of the desired thickness have been
obtained,       polished to have a smooth and clean surface  the shutter 36
is closed  and the target 28       so that it may be used in liquid crystal
dis-  sputtering is stopped.       plays which require another plate to be
placed     The substrate 34 containing the transparent   40  parallel to it
and in very close proximity with  film 60 is then heated in an oxygen
atmosphere 105       it, usually about 0.0005 inches away. It is pre-   to
form a stoichiometric oxide layer 62 on the       ferred that for
substrites 34 of the present size  surface of the film 60 (FIGURE 4b),
where       or larger. they should first be cleaned in methyl      the
thickness of the oxide layer 62 is self-limit.       alcohol and vapor
degreased in trichloro-tri-  ing with temperture. In particular, the oxygen
45  fluoro-ethane, and then placed on the mounting  annihilates  the high
conductivity,  aion     110      block 32,
vacancies near the surface of the film 60 and         The vacuum system  10
is then evacuated by  forms a low conductivity, anion full, oxide
means of the vacuum pumping system 20 to a  layer 62 however, the thickness
of the oxide      pressure less than 5  X  10[err] tor, and the  layer 62
is a function of the heating tempera-  50 shutter 36 is interposed between
the target 28  ture. Thus, as soon as the limiting thickness 115      and
the substrate 34. A partial pressure of an  of the oxide layer 62 has been
reached at a      inert gas is then admitted to the vacuum   specified
temperature, the remainder of the      system  10. In the present example
argon gas  high conductivity, anion-deficient tin-doped      is used at a
pressure of 30 millitorr.       In[err]O[err]film under the oxide layer 62
will not be 55    The  target 29 is then sputtered to cleanse oxidized with
future operation of the film in an  120 



the target surface while the shutter 36 is  oxygen atmosphere at all lower
temperatures.      closed to prevent deposition  of the sputtered    FIGURE
5 is a graph which compares the      material on the substrate 34. The
target 29 is  sheet resistivity of films of the present ex-      sputtered
by connecting it to the radio frequency       ample before, curve 70, and
afer, curve 75, 60  generator 30 so that a pulsating negative DC
annealing as a function  of the film  thick- 125     potential is applied
to the target suface 28.  ness. The  films  were annealed by heating them
As long as the surface of the target 28 remains  to  550[err]C  for  two
hours in air  and  then     at a  negative potential with respect to the
re-  cooled. For a  typical film  2000  A  thick, the     mainder of the
vacuum  system 10, the target  sheet resistivity is about 28 ohms per
square 65  28  will be ion-bombarded by the argon ions,  as deposited and
about 200  ohms per square  130            4
1,325,919                                          4      after annealing.
Subsequent resistivity measure-  80W'/ minimum transmission required for
liquid     ments after exposure to an oxygen atmosphere  crystal displays..
The effect of annealing on,     at all lower temperatures have shown that
the  transmission was to shift the: peaks to lower  50     films were
stable and that the resistivity did not  wavelength%. but the average
transmission over 5  increase. Additionally, the resistivity of the  the
visible range of wavelengths remained     annealed films did not return to.
the high  essentially unchanged. In. summary, 20) A     resistivity of the
totally oxidized, stoichio-  thick films of the present invention satisfy
the     metic films. Comparing FIGU1RES 5 and 3  basic minimum conductivity
and transmission  55     for a film 10001 thick, it is seen that the film
requirements for liquid crystal displays. 10 of the. present invention has
a sheet resistivity   'Additionally, the films of the present inven-     of
about.300 ohms per. square as deposited and  tion.-have a uniform
composition and complete     600 ohms per square after annealing; whereas,
surface snoodmess. Since the metal oxide tar-     the totally oxidized film
has -a sheet resistivity  gets 28 have a much higher melting poin there  60
of -about 300  ohms per square. or about six  is no diffusion of the target
material as the 15 times greater resistivity than the annealed film.
target 28 is radio-frequency sputtered; and     Thus, the stoichiometric
oxide layer 62 serves  consequently, the composition: of the deposited
a paseivating effect and prevents further oxida-  film remains uniform
during the deposition     tion of the remainder of the high-conductivity,
Also, the target 28 does not spatter drops of 65     anion-deficient film
60 at all lower tempera-  metal onto the substrate 34 surface, as was 20
tures.                                         the case with DC. sputtering
of low melting       FIGURE 6 is a graph which plots the bulk  point: metal
alloys in an oxygen atmosphere.     resistivity of films of the present
invention,  Also, by radio-requency sputtering the mefal     before, curve
80, and after, curve 85, anneal-  oxide target 28 in an inert gas
atmosphere, 70     ing, as a function of the film thickness. As  much
greater control is allowed in chemically 25  seen from PIGURE 6, the bulk
resistivity do-  reducing the: sputtered material so that the     creases
with increasig thickness and becomes  degree and control of the anion
vacancies is     constant for thicknesses greater than about  much more
accurately regulated.     20001. Thus, to obtain films having the opt-
mum conductivity and light transmission, the            EXAMPLE II.
75 30  films should have a thickness of about 2000 A  This example is
essentially the same as Ex-     since the light transmission decreases with
in-  ample I; however, a series of other donor     creasing film thickness.
A film 2000 A thick  dopants have been substituted for the tin in the
has a bulk resistivity of 625 [err] ohm cm  as  anion deficient In[err]O,
films of the present in-     deposited and 4600 [err] ohm cm after
annealing  vention. Films were prepared using antimony  80 35  In contrast,
the prior art antimony doped tin  as the donor dopant.  Bismuth, lead and
oxide films of comparable thickness exhibit  titanium dopants were also
used but do not     resistivities three to four times higher than  form
part of the present invention. The films     these values. FIGURE 7 is a
graph which  were deposited in the same manner as de-     plots the light
transmission as a function of  scribed in Example I and were then exposed
85 40  wavelength of a 2000 A film of the present  to an oxidizing
atmosphere for two hours at     invention before, curve 90, and after,
curve  550[err]C The table shown below compares the     95, annealing. As
mentioned above, the film  characteristics of the antimony dopant of this
has a resistivity of 28 ohms per square as  example and the tin doped film
of Example I     deposited, curve 90, and 200 ohms per square  together
with the characteristics of the  bis-  90 45  after annealing, curve 95, at
55[err]C in air for  muth, lead and titanium films. The table lists     two
hours. As shown in FIGURE 7, the trans-  the dopant compounds and their
percentage     mission of the film was generally well above the
concentration in the target 28.  



Characteristics of Donor Doped, Anion Deficient.
In[err]O[err] Films                                       For Films 2500A
Thick                               Concentration     Resistivity.
Average                  Dopant        (Mole %)          (ohm cm)
Transmission (%)                   SnO[err]         20           6.25 x
10-[err]           93                   Sb[err]O         10               2
10-[err]           88                   Bi[err]0         10               2
x 10-[err]           5                   PbO[err]         20
4.5 -x 10[err]          23                   7.5 x 10[err]    20
7.5 x 10                 96        5
1,325,919        After the measurments were made, the  not increase with
normal future operation.    45     films were then heated to 550[err]C for
two hours   6. A transparent conductor deposited on a     and the
resistivity measurements were taken  substrate comprising an anion
deficient, donor     again. In all cases, the resistivity was constant
doped with tin or antimony, In[err]O[err] film hav- 5  and did not increase
with the subsequent ex-      ing a stoichiometric oxidized layer on the
sur-     posure to an oxygen amosphere at the heat-  face thereof where the
thickness of said oxi-  50     ing temperature. Thus, the In[err]O films
main -  dized layer is self-limiting with temperature     tain their
passivating effect in independently of    7. A transparent conductor as
claimed in     the donor dopant used.  However, the con-  claim 6, wherein
said donor dopant is tin. 10  ductivity and transmission of the present
films   8.  A transparent  conductor as claimed in     was not as good as
that of    claim 6, wherein said film has a thickness of at     of Example
I. As shown in the table above, the  least 1500 A.     antimony and
titanium doped films have ade-    9. A transparent conductor as claimed in
quate transmissions, but the antimony doped claim 6, wherein said. film
comprises a mixture 15  film  was the only one which had anything  of 80
mole percent In[err]O[err] and 20 mole per-     close to an adequate
conductivity.          cent SnO[err].                                   60
WHAT WE CLAIM IS :-                            10 A stable, high
conductivity, transparent        1. A method of fabricating a transparent
conductor deposited on a substrate comprising      conductor comprising:
(a) sputter depositing  a high conductivity,  anion deficient, tin doped 20
an anion deficient, donor doped with tin or  In[err]O[err] film having a
stoichiometric, anion full,      antimony, In[err]O[err] film on a
substrate; and (b)  oxidized layer on the surface thereof, where the  65
heating said film in an oxidizing atmosphere to  thickness of said layer is
self-limiting with the      form a stoichiometric oxide layer on the sur-
oxidizing temperature so that the remainder      face of said film, the
thickness of which is self-  of said high conductivity, anion deficient,
tin  25  limiting with temperature.                     doped In[err]O[err]
film under said oxidized layer        2. A method of fabricating a
transparent  is not oxidized with future operation at a  70      conductor
as claimed in claim 1, wherein said  lower temperature.      donor dopant
is tin.                             11. A transparent conductor as claimed
in         3. A method of fabricating a transparent  claim  10, wherein
said film has a thickness  30  conductor as claimed in claim 1, wherein
said  between 2000 A and 2500  A, thereby pro-       film is deposited by
radio-frequency sputter-  viding an optical transmission in the visible  75
ing a donor doped In[err]O[err]  target in an inert  specttrum greater than
80 percent and a sheet       gas atmosphere to chemically  reduce the
resistivity of 200 ohms per square.       sputtered material, thereby
producing an anion     12. A method as claimed in claim 1 substan-  35
deficient film.                                tially as described.
4. A method of fabricating a transparent    13. A stable, high
conductivity, transparent  80       conductor as claimed, in claim 3,
wherein said  conductor, as claimed in claim 6 substantially       target
comprises a mixture of 80 mole percent  as desribed with reference to the
accompany-       In[err]O[err] and 20 mole percent SnO[err].            ing
drawings.   40    5. A method of fabricating a transparent       conductor
as claimed in claim 1,wherein said               For the Applicants:
heating is performed at a temperature higher        MATTHEWS, HADDAN & CO.,
than intended future, operating temperatures        Chartered Patent
Agents,       so that the thickness of said oxide layer will  33, Elmfield
Road, Bromley, Kent. 
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After the measurements were made, the  not increase with normal future
operation.    45                    films were then heated to 550C for two
hours    6. A transparent conductor deposited on a                    and
the resistivity measurements were taken  substrate comprising an anion
deficient, donor                    again. In all cases, the resistivity
was constant  doped with tin or antimony, In[err]O[err] film hav-
5  and did not increase with the subsequent ex-  ing a stoichiometric
oxidized layer on the sur-                    posure to an oxygen
atmosphere at the heat-  face thereof, where the thickness of said oxi-  50
ing temperature. Thus, the In[err]O[err] films main-  dized layer is
self-limiting with temperature.                    tain their passivating
effect independently of   7. A transparent conductor as claimed in
the donor dopant used. However, the con-  claim 6, wherein said donor
dopant is tin.               10  ductivity and transmission of the present
films    8. A transparent conductor as claimed in                    was
not as good as that of the tin doped films  claim 6, wherein said film has
a thickness of at  55                    of Example I. As shown in the
table above, the  least 1500 A.                    antimony and titanium
doped films have ade-    9. A transparent conductor as claimed in
quate transmissions, but the antimony doped  claim 6, wherein said film
comprises a mixture                15  film was the only one which had
anything  of 80 mole percent In[err]O[err] and 20 mole per-
close to an adequate conductivity.         cent Sn[err].
60                      WHAT WE CLAIM IS:-                             10.
A stable, high conductivity, transparent                      1. A method
of fabricating a transparent  conductor deposited on a substrate comprising
conductor comprising: (a) sputter depositing  a high conductivity, anion
deficient, tin doped 20  an anion deficient, donor doped with tin or
In[err]O, film having a stoichiometric, anion full,
antimony, In[err]O[err] film on a substrate; and (b)  oxidized layer on the
surface thereof, where the  65                    heating said film in an
oxidizing atmosphere to  thickness of said layer is self-limiting with the
form a stoichiometric oxide layer on the sur-  oxidizing temperature so
that the remainder                    face of said film, the thickness of
which is self-  of said high conductivity, anion deficient, tin
25  limiting with temperature.                     doped In[err]O[err]
film under said oxidized layer                      2. A method of
fabricating a transparent  is not oxidized with future operation at a  70
conductor as claimed in claim 1, wherein said  lower temperature.
donor dopant is tin.                             11. A transparent
conductor as claimed in                      3. A method of fabricating a
transparent  claim  10, wherein said film has a thickness               30
conductor as claimed in claim 1, wherein said  between 2000 A and 2500 A,
thereby pro-   film is deposited by radio-frequency sputter-  viding an
optical transmission in the visible  75                    ing a donor
doped In[err]O[err] target in an inert  spectrum greater than 80 percent
and a sheet                    gas atmosphere to chemically reduce the
resistivity of 200 ohms per square                    sputtered material,
thereby producing an anion   12. A method as claimed in claim 1 substan-
35  deficient film.                                tially as described.
4. A method of fabricating a transparent    13. A stable, high
conductivity, transparent 80   conductor as claimed in claim 3, wherein
said  conductor, as claimed in claim 6 substantially
target comprises a mixture of 80 mole percent  as described with reference
to the accompany-                    In[err]O[err] and 20 mole percent
SnO[err].           ing drawings.                40    5. A method of
fabricating a transparent                    conductor as claimed in claim
1, wherein said         For the Applicants:                    heating is
performed at a temperature higher    MATTHEWS, HADDAN & CO.,
than intended future operating temperatures         Chartered Patent
Agents,                    so that the thickness of said oxide layer will
33, Elmfield Road, Bromley, Kent.                            Printed for
Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1973.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from                                                     which copies may
be obtained.    


