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(57) Abstract: The present subject matter relates to display control films. In an example implementation, a display control film com-
prises a transparent substrate including a first set of linear protrusions protruding from a face of the transparent substrate. The first
set of linear protrusions is parallel to each other. The display control film also comprises a graphene coating on each linear protrusion

of the first set.
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DisprLay CONTROL FiLMS

BACKGROUND
{0001 Electronic devices, such as laplops, lablets, and mobile phones,
may have a display screen for displaying contents {o users. The display screen
of such devices may include a liquid crysial display (LCD) screen, a light
emiling diode {LED) display screen, an organic LED display screen, a polymer
LED display screen, a plasma display screen, and the like.

Brier DESCRIPTION OF DRAWINGS
[0002] The following detalled description references the drawings, wherein:
{0003] Fig. 1 illustrates a sectional view of a display control film, according
to an example implementation of the present subject matier;
{0004} Fig. 2 lustrates a perspeclive view of the display control film of Fig.
1, according to an example implementation of the present subject matier;
{0005 Figs. 3{a)y-3(b) iHlustrate display controf films, aceording 1o example
implementations of the present subject matter;
[0006] Figs. 4{a) illustrales a sectional view of a display control film,
according 1o an example implementation of the present subject matter;
{00071 Figs, 4({b) iflusirates a seclional view of g display control film,
according o an example implementation of the present subject matler
{0008] Fig. 5 illustrales a top view of a transparent substrate for a display
control film, according to an example implementation of the present subject
matier,
{0008} Fig. 6 illustrates a sectional view of a display control film, according
o an sxample implementation of the present subject matier;
0010} Fig. 7 ilustrales a sectional view of a display control film, according
to an example implementation of the present subject matier;
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10011} Fig. B lustrates a sectional view of a display device, according to an
example implementation of the present subject matter; and

[0012] Fig. 9 ilustrates a method of {abricating a display control film,
according o an example implementation of the present subject matter.

DETAILED DESCRIPTION
{0013] Elecltronic devices, for exampls, laptops, tablets, and smartphones,
are often utilized by users for performing aclivities which involve accessing
personal data of users. The accessed data may be displayed on a display
soreen of a display device associated with the electronic device. The activities
that involve accessing of personal data may, for example, include online
banking, online trading, insurance, finance, writing exams, accessing medical
records, efc. The personal data, displayed on a display screen of a display
device, may be sensitive to be viewed by others who are in the vicinity of the
display device.
{0014} The display devices generally display confenis with wide view
angles. A view angle for a display device may be an angle subtended by a
direction with respect t¢ a perpendicular to the plane of a display screen of the
display device up to which the display from the display screen is visible, With
wide view angles, displayed contents are visible almost from all directions in
front of the display device. The wide view angles of the display device may
affect securily of personal data of users. Such data may have to be protected
from prying eyes in the vicinily of the display device.
{015} The present subject matter relates to controlling view angles of
displays from display devices to protect and maintain privacy of displayed
contents from prying eyes. The present subject matter describes display control
films which when affixed on a display screen of a display device enable view
angle control for displays from the display screen. The present subject matter
also describes display devices which are enabled for view angle confrol. The
present subject matter further describes methods of fabrication of display control
filras for controlling the view angles.
{0016] in accordance with an example implementation of the present

subject matter, a display control film may include a transparent substrale having
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a set of protrusions protruding from a face of the transparent substrate. The
protrusions of the set are linear structures that are along the same direction and
parallel 1o each other. The display control film includes a graphene coating on
gach of the protrusions of the sel.

{00171 In accordance with an example implementation of the present
subject matter, g display control fiim may include a transparent substrate having
two sets of protrusions protruding from a face of the fransparent substrate i the
form of a malrix of rows and columns of protrusions. The protrusions of a first
set are linear structures that are parallel each other. The protrusions of a
second set are linear structures that are parallel lo each other and
perpendicular o the first set of protrusions. Each profrusion of the first set and
the second set of protrusions has a graphene coating.

{0018} The display control films of the present subject matter, when pasted
or affixed on a display screen of a display device, control or restrict a view angle
of displays from the display device. The display control films of the present
subject matier having a set of graphene coated probrusions in one direction on a
transparent subsirate enable a view angle control about an axis along the
direction of the set of graphene coated profrusions. Such a view angle control
may be referred to as 2way view angle control. Further, the display control films
of the present subject matter having a first set of graphene coated protrusions
that are parallel to each other and a second set of graphene coated profrusions
that are parallel to each other but perpendicular fo the first set enable a view
angle control about an axis along the direction of the first set of profrusions and
also about an axis along the direction of the second set of protrusions. Such a
view angle control may be referred {o as 4-way view angle control. i may be
noted that to return {o the unrestricted view angle of displays, the display control
film may have 1o be removed from the display screen of the display device.
{0018] The following detailed description refers o the accompanying
drawings. Wherever possible, the same reference numbers are used in the
drawings and the following description to refer to the same or similar paris.
While several examples are described in the description, modifications,
adaptations, and other implementations are possible. Accordingly, the following
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detalied description does not limit the disclosed examples. instead, the proper
scope of the disclosed examples may be defined by the appended claims.
{0020} Fig. 1 flustrates a sectional view of a display control film 100,
accarding to an example implementation of the present subject matter. The
display control film 100 includes a transparent substrate 102, The fransparent
substrate 102 may be like a thin film of a transparent material. The fransparent
substrate 102, as shown in Fig. 1, has a setl of protrusions 1041, 1042, ...,
104-N protruding perpendiculardy upwards from a face of the bansparent
substrate 102, The set of protrusions, collectively referred to as 104, are linear
structures along a direction on the fransparent substrate 102 and are parallel to
gach other, as illustrated in a perspective view of the display control film 100 in
Fig. 2. The protrusions may hereinafter be referred to as lingar profrusions.
{0021} The set of linear protrusions 104 may be preformed on a3
transparent substrate layer {o form the transparent substrate 102, The linear
profrusions may, for example, be preformed using a molding process. The linear
protrusions may be of the same material as that of the transparent subsirate
faver. Thus, the transparent substrate 102 with the set of linear protrusions 104
may form a unified structure.

{00221 In an example implementation, the transparent substrate 104 with
the set of linear protrusions 104 may be of a thermoplastic plastic material which
can be molded. The thermoplastic plastic material may include, but s not
restricled fo, polycarbonate, coyclic olefin copolymer {COC), polyethylene
terephthalate (PET), and polyacrylic, such as poly-methyl methacrylate (PMMA).
{0023} Further, as shown in Fig. 1, the display conirol film 100 has a
graphene coating 106-1, 106-2, ... | 108-N, on each of the linear protrusions of
the transparent substrate 102. The graphene coaling, collectively referred to as
106, may be a multi-layer graphene coating of a thickness in a range of about 5
nm to about 100 nm. The graphene coating 106 may, for exampie, be coated
using a physical vapour deposition {(PVD) process. The graphene coating on the
linear protrusions enables controlling the view angle of displays from a display
device, when the display control film is pasted on a display screen of the display

device,
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{0024} in an example implementation, each linear profrusion of the
transparent substrate may have a cross-sectional shape of a rectangle, as
shown in Fig. 1. Figs. 3{a)}-3{b} Hlustrate example display control films 300 and
310, respectively, having transparent subsirates with linear protrusions of
different shapes. Fig. 3{a) shows a display control filmy 300 having a transparent
substrate 302 with knear protrusions 304 of Wnangular cross-seclional shape.
The linsar protrusions 304 of the transparent subsirate 302 are coated with 2
graphene coating 306, Fig. 3{b} shows a display control film 310 having a
transparent substrate 312 with linear protrusions 314 of a cross-sectional shape
of a portion of an oval. The linear protrusions 314 of the transparent substrate
312 are coated with a graphene coating 316. In an example implementation, the
inear protrusions may have another cross-sectional shape, and is not restricted
to the shapes shown herein.

{0025] in an sxample implementation, sach pair of adjacent protrusions of
the set of protrusions on the transparent substrate is separated by a distance in
a range of about 75 um fo about 300 um. The smaller the distance between the
adiacent pair protrusions, the lower is the maximum limit of the view angle of
displays from a display device when the display control film is pasted thereon.
{00261 In an example implementation, each profrusion of the sel of
protrusions on the transparent substrate has a width in a range of about S um {o
about 100 gm. it may be noted that the width of a protrusion herein refers {o the
thickness of the protrusion at an end interfacing with the face of the transparent
substrate. The wider the protrusions, the lower is the maximum limit of the view
angle of displays from a display device when the display conirol film is pasted
thereon.

{00271 Further, in an example implementation, each protrusion of the set of
protrusions on the transparent substrate has a height in a range of about 100
um {o about 375 pm. The {aller the protrusions, the lower is the maximum mi
of the view angle of displays from a display device when the display control film
is pasted thereon.

[0028) Tables 1 and 2 illustrate variglions in view angle values for display
control films with different heights of profrusions and with different distance
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hetween  adjacent protrusions, respectively,  according o example
implementations of the present subject matter. Table 1 shows that the maximum
limit of the view angle reduces with an increase in the height of protrusions.
Table 2 shows thal the maximum Bmit of the view angle reduces with an
increase in the distance between the adjacent protrusions. it may be noted that
for a display control film with the view angle of + 45°, the display from a display
screen having the display control film is visible from directions within 45° on
gither side of a perpendicular to the display screen and about an axis along the

direction of the set of protrusions of the fransparent subsirate in the display

gontrof film.
Table 1
1 Distance between Height of
Film # ) _ ) View angle
adiacent profrusions protrusions
150 um 125 ym x 45°
180 pm 250 ym + 30°
150 ym 375 pm + 15°
Table 2
Distance between Height of v
Film # ] . ) View angle
adjacent profrusions protrusions
300 um 250 ym 4 45°
150 ym 250 um 1 300
75 pum 250 pm % 15°
[0028] Further, the set of linear profrusions of the fransparent substrate in

the display confrol film may have a variable height

in an example

implementation, the set of linear profrusions may have a negative height
gradient from an edge of the transparent subsirate towards the center of the
fransparent substrate. Figs. 4(a) fllustrates g sectional view of an example
display control film 400 including a transparent substrate 402 with a set of linear
protrusions 404 having a negative height gradient from an edge of the
fransparent substrate 402 towards the center of the transparent substrate 402.
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irv an example implementation, a linear protrusion, of the set 404, at an edge of
the transparent substrate 402 has a height in a range of about 100 pm to about
375 um, and sach adjacent linear protrusion, of the set 404, from the edge
towards the center of the {ransparent substrate 402 has a height lower by a
value in a range of about 10 pum fo about 250 um. The set of linear protrusions
404 are costed with a graphens coating 406,

{0030} Figs. 4({b) dlustrates a seclional view of an example display control
film 410 including a transparent substrate 412 with a sel of linear profrusions
414 having a negative height gradient from the center of the transparent
substrate 412 towards an edge of the transparent substrate 412. In an example
implementation, a linear protrusion, of the set 414, at the center of the
transparent substrate 412 has a height i 8 range of about 100 um to about 375
um, and each adiacent fnear profrusion, of the set 404, from the center towards
the edge of the transparent subsirate 402 has a height lower by a value in a
range of about 10 pum to about 250 pm. The set of linear protrusions 414 are
coated with a graphene coating 4186.

{0031} it may be noled that although the linsar protrusions in Figs 4(a) and
4{b} are shown {o have a rectangular cross-sectional shape, in an example
implementation, linear protrusions may have a cross-sectional shape of a
triangle, a portion of a circle, or a portion of an oval. The width of the protrusions
of the sets 404 and 414, and the distance between each pair of adjacent
profrusions of the sels 404 and 414 may be in the ranges as described earlier,
[0032] The display control films described above have tansparent
substrates with one sat of linsar protrusions thal are along one direction and
parafiel to each other. Such display confrol films enable 2-way view angle
control, Le., restricting the view angle of displays about an anis along the
direction of the set of linear protrusions. In an example, 2-way view angle
gontrol can provide privacy of displays when viewed from the left and the right of
the display screen, or when viewed from the {op and the bottom of the display
screen, depending on the orientation of the graphene coated linear protrusions
of the display confrol film on the display screen.
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{0033} in an example implementation, a display controt film may have a
transparent substrate with two sets of linear protrusions in the form of a matrix
of rows and columns of linear protrusions in the plane of the transparent
substrate. Fig. 5 fHlustrales a top view of a transparent subsirate 500 for such a
display control film, according o an example implementation of the present
subject matter. The {ransparent substrate 500 includes a first sef of linear
protrusions 502 that are along one direction and are parallel {o each other. The
transparent substrate also includes a second set of linear protrusions 504 thal
are parallel to each other but are along a direction perpendicular to the direction
of the first set of linear protrusions 502. The first set and the second set of linear
protrusions 502 and 504 cross-mesh each other. Each of the first set and the
second set of linear protrusions 502 and 504 may, individually, be similar to the
set of linear prolrusions as described above with reference o Figs. 1, 2. 3(a)-
3{b), and 4{(a)-4{b}.

{0034} A display control film having the transparent subsirate 500 and a
graphene coaling {not shown} on the linear protrusions of the transparent
substrate 500 enable 4-way view angle conirol, Le., restricting the view angle of
displays about an axis along the direction of the first set of linear protrusions
502 and about an axis along the direction of the second set of linear protrusions
504. In an example, 4-way view angle control can provide privacy of displays
when viewed from either of left, right, top and botiom of the display screen.
10035] Fig. & illustrates a sectional view of a display controt film 800,
according to an example implementation of the present subject matier. The
display control film 800 includes a tansparent subsirate 802 having linear
profrusions 604. The linear protrusions 604 may include one set of linear
protrusions atong one direction or include two sets of linear profrusions along
two directions that are perpendicular 1o each other. The cross-sectional shape
and dimensions of the linear protrusions 604 may be the same as described
earlier in accordance with implementations of the present subject matter.

100386} The display control film 800 includes a graphene coating 606 on
gach of the linear protrusions 604 of the transparent subsirate 602, The display
control film 600 also includes an oplically clear layer 608 over the transparent
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substrate 802, The optlically clear layer 808 covers the graphene coating 608 on
the linear protrusions 804 and covers a surface of the transparent substrate 602
between {he linear protrusions 604. The optically clear layer 608 provides
durability 1o the graphene coating 606.

{00371 In an example implementation, the optically clear layer 608 has a
thickness in a range of about 100 um to about 400 pm. The optically clear layer
808 may be of a material including, but not restricted fo, one of polyacrylic,
polycarbonate, COC, and polyester. In an example implementation, the optically
clear layer 608 may be in the form of a thin film which is laminated on the
transparent substrate 602. in an example implemeniation, the optically clear
layer 608 spray coated on the transparent substrate 602 followed by curing
using ultraviclet (UV) light.

[{0038] Fig. 7 illustrates a sectional visw of a display conlrol film 700,
according to an example implementation of the present subject matler. The
display control film 700 includes the transparent subsirate 602 with the Binear
protrusions 604, the graphene coating 608 on each of the linear protrusions
604, and the oplically clear layer 608 covering the grapheng coaling 606 and
the surface of the transparent substrate B02 between the linear protrusions 804,
similar to those of the display controt film 800,

{0039] The display confrol film 700 also includes a cover layer 702 over the
optically clear layer 608 to provide durabilily and structural strength to the
display control film. The cover tayer 702 may be one of a hard transparent layer
and a plastic layer. The hard transparent laver may be of a matenal including,
but not restricted o, one of polyacrylic and polycarbonate. The hard transparent
fayer may be spray coated on the optically clear layer 608 followed by curing
using UV light. The hard transparent layer may have a thickness in a range of
about 1 pm {o about 10 ym. The plastic layer may be of a thickness in a range
af about 100 ym o about 500 ym. The plastic layer may be spray coated on the
optically clear fayer 608.

{0040} In an example implementation, a display control film may be the
display control film 600 and having a hard transparent layer on the optically
clear layer 608 and a plastic fayer on the hard transparent layer.
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10041} Fig. 8 Hlustrates a sectional view of a display device 800, according
to an example implementation of the present subject matier. The display device
800 may be implemented in various ways. For sxample, the display device 800
may be implemented as monitors for deskiop computers, and display unils of
laptops, mobile phones, tablets, electronic readers, televisions, etc. The display
device 800 includes a display screen 802, The display screen 802 may. for
example, include an LCD screen, an LED display screen, an organic LED
display screen, a polymer LED display screen, a plasma display soreen, and
such.

[0042] The display device 800 includes a display control film 804 over the
display screen 802, The display control film 804 includes a transparent
subhstrate 806 interfacing with the display screen 802, The fransparent substrate
806 includes a plurality of protrusions 808 profruding perpendicularly from a
face of the ransparent substrate 806 away from the display screen 802. The
display control film 804 and the plurality of protrusions BO8 may be arranged
such that each protrusion is either along the length of the display screen 802 or
slong the breadth of the display screen 802, In an sxample, the plurality of
protrusions 808 may include one set of linear probrusions or include two sets of
inear protrusions as described earlier. The cross-sectional shape and
dimensions of the plurality of protrusions 808 may be the same as described
earlier, in accordance with implementations of the present subject matter.

{0043} The display controt film 804 includes a graphene coating 810 on
sach of the plurality of protrusions 808, The graphene coaling 810 may be of a
thickness in a range of about 5 nm fo about 100 nm. The display control film 804
also includes an optically clear layer 812 over the transparent substrate 808,
stich the optically clear laver 812 covers the graphene coating 810 on the
plurality of protrusions 808 and covers a swrface of the lransparent substrate
806 between the plurality of protrusions 808. In an example implementation, the
optically clear laver 812 may be the same as described earlier with reference to
Fig. 6.

[0044) In an example implementation, the display control film 806 may also
include a cover layer {not shown} over the oplically clear layer 812 to provide
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durahility and structural strength o the display controt film. The cover layer may
be one of a hard transparent layer and a plastic fayer as described earlier with
reference to Fig. 7. in an example implementation, the display control film 808
may include a hard ransparent {ayer on the optically clear layer 812 and a
plastic layer on the hard transparent layer.

{0045] it may be noted that the display control film 808 has to be affixed on
the display screen 802 of the display device 800 o enable view angle control of
displays from the display screen 802 in accordance with the present subject
matter. In an example implementation, the display controt film 806 may be
pasted on the display screen 802 using silicon rubber, such that the display
control film 806 is detachable from the display screen 802. In an example
implementation, the display control film 806 may be permanently pasted on the
display screen 802 using a UV curable adhesive. The UV curable adhesive may
include, but is not restricted to, an isocyanate based polymer, epoxy, acrylic, hot
melt adhesive, ethylene-vinyl acetate copolymer, polyamide, polyolefin, styrene
copolymer, polyester, and polyurethane.

[0046] In an example implementation, the display control film 806 may
include one set of graphene coated profrusions that are in one direction. The
display control film 806 can be pasted on the display screen 802, such that the
graphene coaled protrusions are positioned row-wise or column-wise on the
display screen 802, i the graphene coated profrusions are positioned column-
wise on the display screen 802, the view angle of displays is restricted when
viewed from the left and the right of the display screen 802, If the graphene
cogted protrusions are positioned row-wise on the display screen 802, the view
angle of displays is restricted when viewed from the top and the bottom of the
display screen 802,

{0047] In an example implementation, the display confrol film 806 may
include two sets of graphene coated profrusions arranged along direction
perpendicular to each other. The display control film B08 can be pasted on the
display screen 802, such that the graphene coated protrusions are positioned
row-wise and column-wise on the display screen 802, With such an
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arrangement, the view angle of displays is resbicted when viewed from the left,
the right, the top, and the botiom, of the display screen 802,

[0048] Fig. 9 dlustrates a method 800 of fabricating a display control film,
according fo an example implementation of the present subject matter. For
fabricating the display control film, a transparent substrate having a plurality of
linear protrusions is prepared. The transparent substrate may be prepared by 8
molding a tansparent thermoplastic plastic material. The {ransparent
thermoplastic plastic material may be poured in a mold having linear channels of
a suifable shape that lead to formation of the plurality of linear protrusions. The
linear channels may be along one direction and parallel to each other fo obtain
a transparent substrate with one set of linear profrugions, The linear channels
may be glong two directions perpendicular 1o sach other in the form of a cross-
mesh o obtain a transpsarent substrale with two sets of linear prolrusions as
described earlier,

{00491 At block 9802, a detachable film is pasted on a face of the
transparent substrate having the plurality of linear protrusions. The detachable
filmy is pasted such that the linear protrusions pass through the detachable film
and the detachable Sim couples with a surface of the transparent substrate
batween the plurality of linear protrusions. The detachable film may be of silicon
rubber and of a thickness in a range of about 3 ym to about 30 ym. For pasting
the detachable film, the transparent substrate may be maintained at a
{emperature higher than that of the detachable film. The higher termnperature of
the ransparent substrate enables passing of the linear protrusions through the
detachable §im.

10050} Al block 804, a graphens coal is deposited on the detachable fitm
and the plurality of linear protrusions of the transparent substrate. The graphene
coal may be deposited through a PVD process at a pressure of about 10 mTor
and a temperature in a range of about 80 °C {o about 150 °C maintained for 7 to
10 minutes.

{0051} After the graphene coal is deposited, the delachable film is
removed, at block 908, By removing the detachable film, the display control fiim
with the transparent substrate having graphene coat on the linear protrusions is
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obtained. Surfaces of the transparent subsirate between the linear profrusions
and surrounding the linear protrusions have no graphene coating.

[0052] in an example implementation, an oplically clear layer may be
provided on the ransparent substrate, such that the optically clear {ayer covers
the graphene coat on the linear protrusions and covers the surface of the
fransparent substrate between the linear protrusions, The optically clear layer
may be laminated on the transparent substrate or spray or slif coated on the
transparent substrate. If spray or slit coated, the optically clear layer 8 cured
using UV light of energy in a range of about 600 md fo about 1000 md and a
temperature in a range of about 50 °C 1o about 55 °C for about 10 minutes.
[0053] Further, in an example implementation, a hard fransparent layer or a
plastic layer may be coated as a cover layer of the oplically clear layer. The
hard transparent layer or the plastic layer may be spray coaled in the oplically
ciear layer. The hard fransparent layer may be made of polyacrylic or
polycarbonate, and cured using UV light of energy in a range of about 750 md to
about 850 md and a temperature in a range of about 50 °C to about 55 °C for
about 8 1o 12 minutes.

{0054] Although implementations for display control films, display devices,
and methods of fabrication of display contral films have been described in
language specific {o structural and functional features, it is to be understood that
the present subject matter is not limited to the specific fealures described.
Rather, the specific features are disclosed and explained as example
implementations for display control films, display devices, and methods of
fabrication of display control films.
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We olainy

1. A display control film for a display device, comprising:

a transparent substrate including a first set of linear protrusions
protruding from a face of the transparent substrate, the first set of linear
protrusions being parallel {o each other; and

a graphene coating on each knear protrusion of the first set to control a

view angle of a display from the display device,

2. The display control §im as claimed in claim 1, further comprising an optically
clear layer over the transparent subsirate, wherein the oplically clear laver
covers the graphene coating on the first set of linear protrusions and a surface

of the fransparent subsirate bebwesn linear protrusions of the first sst.

3. The display control filrm as claimed in claim 2, further comprising a cover layer
over the oplically clear layer, wherein the cover layer is one of a hard

transparent layer and a plastic layer.

4. The display control film as claimed in claim 1, wherein the transparent
substrate includes a second set of linear protrusions protruding from the face of
the transparent substrate, the second set of linear protrusions being paraliel to
each ofher and perpendicular to the first set of linear profrusions, and the
display control film includes g graphene coating on sach protrusion of the

second setl to control 8 view angle of the display from the display device.

5. A display device comprising:
3 display screen; and
a display control film over the display screen, the display control film
comprising:
a fransparent substrate interfacing with the display screen, the
transparent subsirate including a plurality of protrusions profruding

from a face of the transparent subsirate away from the display screen,
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each of the plurality of protrusions is along one of length and breadth
of the display screen;

a graphene coaling on each of the pluralily of protrusions to
gontrol a view angle of a display from the display screen; and

an optically clear layer over the transparent substrate, the optically
clear layer covering the graphene coating on the plurality of
protrusions and covering a swface of the transparent subsirate
between the plurality of protrusions.

6. The display device as claimed in dlaim 5, wherein the graphens coating has a
thickness in a range of about 5 am to about 100 nm.,

7. The display device as claimed in claim 5, wherein sach of the plurality of
protrusions has a height in a range of about 100 um to about 375 uym.

8. The display device as claimed in claim 5, wherein the plurality of protrusions
has a8 negalive height gradient from an edge of the transparent substrate
towards center of the transparent subsirate.

9. The display device as claimed in olaim 8, wherein the plurality of protrusions
has a negative height gradient from center of the transparent substrate towards
an edge of the ransparent substrate,

10, The display device as claimed in claim 5, wherein sach pair of adjacent
profrusions of the plurality of protrusions is separated by a distance in a range of
about 75 pum to about 300 um.

11. The display device as claimed in claim 5, wherein sach protrusion of the
plurality of protrusions has a width, at an end interfacing with the face of the
transparent substrate, in a range of about 5 ym to about 100 ym.
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12. The display device as claimed in claim 5, wherein the plurality of profrusions

is in the form of a matrix comprising rows and columns of protrusions.

13. The display device as caimed in claim 3. further comprising a cover layer
over the optically clear laver, wherein the cover layer is one of a hard
fransparent layer and a plastic layer.

14, A method of fabricating a display control film, the method comprising:
pasting a detachable film on a face of a transparent substrate having a
plurality of linear protrusions, the pasting is such that the plurality of linear
protrusions pass through the detachable film and the detachable film
couples with a surface of the transparent substrate between the plurality of
finear profrusions;
depositing a graphene coat on the detachable film and the plurality of
linear profrusions; and

removing the detachable film.

158, The method as claimed in claim 14, comprising:
providing an optically cear layer on the transparent substrate, the
optlically clear layer covering the graphens coat on the plurality of linear
profrusions and the surface of the fransparent substrate between the

plurality of inear protrusions.
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