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The following specification describes the nature of this invention.

This invention relates to improvements in or relating fs
deposition of photosensitive thin films of thallinm sulphide
layers, .

Hitherto it has been proposed to deposit these thin films
only by vacuum evaporation. Cells prepared by such a
method have been known to become photosensitive affer a
special process of semsitization responding to radiation in the
region 0.5 micron to 1.5 microas with a maximum at 1.0
micron. It has been reported that such cells are even better
than the well known selenium cells. .

This method of preparation is open to the objection that
conditions of deposition are poverned by several critical
factors and apart from involving costly apparatus, reproduci-
bility is difficult.

The object of this invention is to obviate these disadvan-
fages by simplifying the method by using a chemical method
of deposition wherein no sophisticated equipment is necessary
at afl.

To these ends, the invention broadly consists in taken a
mixture of a soluble thallous salt and organic sulphur
compounds like thiols, thiourea, substituted alkyl thioureas
and some inorganic thiccompounds in solution and then
adjusting the pH to be on the alkaline side around 12 to get
the desired film thickness of about 2 micrens of thallium
sulphide on the substrate (glass).

The following typical Examples are given to illustrate the
invention :

Example 1

Deposition bath consists of an aliquot amount of saturated
solution of thallous chloride, about equal volume of 1.5M
thicurea diluted to about twice the volume. The ground
glass plates of 1 ¢.m.X0.5 cm. (cut from slide glass) affixed
to a perspex holder are immersed in the bath and then the
contents are stirred, with a magnetic stirer. 50% alkali is
gradually added until a mirrory deposit is obtained on the
wall of the container, The plates are allowed to remain in-
side the solution for 20-30 minutes. They are then takes
out and dried. Fairly good and adherent deposits are obtain-

ed there. The photosensitivity of these plates, without any
further treatment, is of the same order as that reported for the
vacuum evaporated thallium sulphide cells treated specially
subsequently. Plates prepared by this chemical deposition
actoally showed satisfactory respomse in the visible. The
reporied seusitivity in the visible is of the order of 1.0 for
the vacuum evaporated cells. Our values claimed herein are
also of the same order.
Example 2

Deposition bath consists of an aliquot amount of saturated
solution of thallous chloride abdut three times the volume of
3M thiourca. The ground glass piates affixed (o a perspex
holder are immersed in the bath and then the contents are
stirred, About 30% alkali is added -gradually until the
mirrory deposit is obtained on the wall of the containér.
The plates are allowed to remain inside the solution for 10-20
minutes. Then they are taken out and dried. Good adberent
deposits are obtained which are as photosensltive as those
mentioned in Example 1.

The following are among the main advantages of the
invention :

{1) No costly equipment is needed.

{(2) Method of deposition is very easy and reproducible
and can be done at laboratory temperature. Further these
plates even when freshly deposited without further treatment
are as sensitive as those reported in literature.

(3) Introduction of dopants into the deposited layers and
contre]l of their concentration can be dome easily by adding
the dopants to the depositing bath itself.
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The following specification particularly describes and avbertains ‘the nature of this invention and the manner
in which it is to be performed,

Chemical deposition of thin films of photosensitive
thallium sulphide layers useful as a solid state device for
measuring signals in infra red communication systems arcund
maxinm sensitivity peak of 0.9 microns and also for measur-
ing levels of illumination in a wide spectral range from 04
microns te 1.3 microns.

Hitherto these photosensitive thin films of thallium
sulphide are being deposited by the method of vacuum
evaporation,

Drawbacks connected with hitherto knowwr processesdevices

This method of vacuum evaporation is governed by
several  critical factors and is also  costly. Further,
reproducibility and the uniformity of deposition are difficult
to achieve by vacuura evaporation,

The main object of the invention is to simplify the method
of deposition by minimising the number of critical factors,
making ft less expepsive and getting uniform deposits of thin
films of thallium sulphide.

The main principle underlying the invention is to deposit
thallium suiphide films by a chemical method. The basis of
the chemical method consists in making vse of the reaction
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between a soluble thallous salt and an organic sulpher
compound like a thiel or thicurea or substituted  atkyl
thicurea or some inorganic thiocompounds in solution and
then adjusting the pH to be on the alkaline side around 12 to
get the desired film thickness of about 3 microns.

The new result flowing from the new finding defined in
quantitative terms

By this sew method of chemical deposition, we cbtained
the desired thallium svlphide films of thickness ranging from
3-6 microns on the ghass substrates. This method of chemical
deposition, which has not been done by athers so far, has the
advantage that the experimental procedure is quite simple,
the deposits obtained are wniform and the films thus deposited
are photosensitive. N

A statement {(definition) of invention

Thin films of photosensitive thallium sulphide layers have
been obtained hitherto only by the vacuum evaporation
method with all the disadvantages mentioned earlier.

According to the present invention, the method for
deposition of thin films of photosensitive thallium sulphide
lavers consists in deposition of the films by a chemical method
making use of the reaction between a soluble thallous salt
and an organic sulpher compound like a thiol or thiourea or
substittited alkyl thiourea or some inorganic thiocompounds
in solution and then adjusting the pH to be on the alkaline
side around 12 to get the desired filtm thickness of about
3 microns. The invented method not only gives photosens
gitive thin filoos of thallium sulphide by chemical method
of deposition but also obviates the difficulties and the dis-
advantages  associated with the method of vacuwmn
evaporation,

Other novel features

Doping of these layers with small quantities of other ions
which will modify the characteristics of the photosensitive
Jayers could be done under controlled conditions and in a
soanner more reproducible than the vacuum evaporation.
In the method of vacuum evaporation, it is very difficult o
seproduce the conditions and concentrations of the dopants
whereas by this new method of chemical deposition, it is
possible 10 control the level of doping in the thin film,

Detailed description with reference ito drawings

The experimental set up comsists of two parts—(1) The
plate holder and (2) the position bath in which the plate
holder is dipped.

The plaie bolder consists of 5 ¢. m. square perspex sheet
of about 0.5 c.m. thickness firmly attached at its centre to a
vertical rod of stainless steel. The substrate on which these
thin films have been deposited is made of slide glass. The
area of each plate is 1 c.m. X 0.5 c.m. These plates are ground
with emery grade No. 520. These ground plates are attached
with quick fix to the perspex holder with the ground surface
facing downwards (the deposition side).

The deposition bath consists of a mixture of soluble
thallous salt solution and one of the organic compounds
mentioned above. The perspex holder is dipped in the
solution such that the plates are well within the solution.
The solmion is kept stitred using a magnetic stirrer. After
sufficient stirring, an alkali is added to raise the pH to» an
optimum value around 12. The plates are kept for about
30 mioutes by which time it has been observed that the
deposition is almost complete and the thickness of the layer
obtained is an optimum lying between 3 and 6 microms.
After the deposition Is completed, the perspex holder is taken
out and the plates are washed with & jet of distilled water
and taken out from the perspex holder. The surface of the
pla:tes is cleamed physically with a piece of wet cotton and
dried. These plates have been found io be photosensitive
though heat treatment in oxygen has been found fo mcreases
the sensitivity.

A few Iypical Examples
. ExampLe 1
. Deposition bath consists of 10 m! of 0.5 M thalious
nitrate solution and 12.0 ml of 1.5 M thiourea solution
dﬂuten_i w 100 mi with distiled water. The perspex holder
containing lhc affixed plates is jmmersed in the batk and the
contents stm‘ed with a magnetic stirrer. 50% sodium
hydrqmde is gradually added until the pH reached 12 when
a br{ght mirrory deposit is obtained on the wall of the
container. The plates are allowed fo remain inside the beaker
!c!r ab?ut’ 30 minytes. The holder is then removed, washed
with distilled water and the plates are wiped Wiﬂ; cotton-
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wool soaked in distilied water. The plates are removed and
good adherent deposits are obtained which are phoiosensitive,

EXAMPLE 2

The deposition bath consists of 50 ml of satu’rated
thallous chloride solution, 15 mi of 2.0 M N-N' diethyl
thiourea diluted to about 100 ml. The ground glass plates
affixed to a perspex holder are immersed in the bath anfi
shen the contents are stirred. 2 M sodium hydroxide is
gradually added until the mirrory deposit is obtained on tl}e
walls of the container. The plates are allowed to remain
inside the solutiom for 10-20 minutes. Then they are iaken
out and dried. Good adherent deposits are obtained which
are photosensitive.

The main advantages of the invention

The main advantages of this invention are (1} mno costly
equipment is needed, (2) the method of deposition is very
easy and reproducible and can be done at laboratory tem-
perature and (3) Introduction of dopants into the deposited
lavers and conirel of their concentrations can be done
easily by adding dopants to the depositing bath,

Summary (critical discussion)

This films of thallium sulphide cells have been used in
infra red communication systems during night. Further they
have high photosensidvity in the region from 0.4 micron
to 1.3 microns. The method of making these thin films was
by vacuum evaporation and there was no other simplified
method. This well known method has been rather difficult
in the semse that it required a sophisticated system ¢om-
prising of a vacoum unit for depositing these thin film layers,
Also in several other semiconductor devices, the doping of
these films, which is a process well known for augmenting
the photosensitivity of these layers could be only done with
doubiful reprodacibility. We bave evolved for the first
time successfully a method of chemical deposition to get
equally photosensitive layers of thallous sulphide adherent as
well as of the required thickness. The chemically deposited
layers are quite wniform whereas the vacuum evaporated
ones are known to be not so uniform. The handling and
incorporation of dopants is quite easy by the method of

chemical  deposition whereas it is not so with

: vacuouwne
evaporation.

Above all, the chemical method is quite cheap
compared with the costly equipment needed for vacuum
evaporation,

L3

We claim :

1. A method for deposition of thin films of photosen-
sitive thallium sulphide layers which consiste in deposition
of the films by a chemical method making vse of the reaction
between a soluble thallous salt and an organaic solpher
compound like a thiol or thiourea or substituted alkyl
thicurea or some inorganic thiocompounds in solution and
then adjusting the pH to be on the alkaline side around 12 o
get the desired film thickness of about 3 microns.

2. A method as claimed in Claim 1 wherein thallium
sulphide films of thickness ranging from 3-6 microns are
obtained on the glass substrates,

3_‘ A methqd for obtaiming photosensitive thin films of
thalliom  sulphide layers substantially as  hereinbefore
desoribed.

4. Photosensitive thin films of thallium sulphide layers
whenever obtained accordingly to a method substantially as
hereinbefore described.

5. A method_as ciaimed in any of the preceding claims
wherein the essential steps of the process consist of the
chemical deposition of thallium sulphide lavers by which
when the ground glass subsirates on which the layers are to
be d\::pt.:lsited are kept immersed in a beaker, in a solution
containing a mixtwre of a soluble salt of thallinm and thio-
urea, to which alkali solution is added such that the contents
of the bath acquire a2 pH of about 12

he ; adberent fine phot
sensitive deposits of thallium sulphide a phote

re obtained.
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