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COVER FOR DEVICES
BACKGROUND
{0001} Electronic devices, such as computing devices are no longer
restricted for office use but are widely used for personal purposes as well. With
the increase in the popularity, and in addition to configuration and functions
performed by a computing device, there has been an emphasis on enhancing
aesthetics of the slectronic devices. For instance, fo enhance the aesthetics a
lustrous finish, such as a metal finish, may be provided o an exterior surface of
an electronic device.
Brier DESCRIPTION OF FIGURES
[0002] The following detalled description references the drawings, wherein
{0003] Figire 1 dllustrates a schematic of g device having a cover, in
accordance with an sxample implementation of the present subject matter,
{00604} Figure 2 illusirates a schematic of the cover, in accordance with an
example implermentation of the present subject matter.
[0005] Figure 3 Hustrates a schemalic diagram illustrating preparation of a
tustrous paint formudation, in accordance with an example implementation of the
presant subject matter,
{0006] Figures 48-4E fllustrate seclional views of the cover, in accordance
with various example implementations of the present subject matter.
{0007} Figure 5 #lustrates a method for preparing a lustrous paint
formutation, in accordance with an example implementation of the present subject
matter
{0008] Figure & iltustrates a method for fabricating the cover, in acoordance
with another example implementation of the present subject malier.
DETARLED DESCRIPTION
{0009 With the advance in technology, electronic devices have become
ubiquitous. in addition to being assessed based on the configuration, the
electronic devices are often evaluated, based on aesthetics. The aesthetics may
include, for instance, a lustrous finish provided to an exierior surface of electronic
device. To provide lustrous finish, the exterior surface may be coated with a paint
layer, which may include, for instance, metal particles to provide luster to the
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exterior surface. In some cases, such metal parlicles may interfere with the
working of an antenna of the sleclronic device. For example, the metal padicles
may allow flow of electric current, which in fum may interfers with electromagnetic
waves received and transmitied by the antenna. This in fum may adversely affect
the performance of the antenna, and hence, the electronic device.

[0010] A lustrous paint formudation and approaches to provide such a
formulation and other articles thereof, are described. The example lusirous paint
formulation while providing for luster, does not interfere with communication
components, such as an antenna The lustrous paint formulation, hereinafter
referred {0 as paint formulation, may be composed of particles partially coated
metal nanoparticles. In an example, the metal nanoparticles include a metal or an
alioy. The partially metal coated particles prior {o surface coatling, referred to as
base particles, may be composed of organic parlicles, inorganic particles, or
composite particles. To coal the base patdicles with the metal nanoparticles, a
depasition process, such as physical vapar deposition (PVD), may be used. While
performing the PVD, the base parlicles may be coated with the metal
nanoparticles such that the metal nanoparticles do not cover an entire surface of
the base particle, L.e., the base parlicles may be partially coated with the metal
nanoparticles. Inh an example, the resulting formulation includes particles having
non-continuous metal nanoparticle coating.

j0611] Using the paint formulation, a lustrous paint may be prepared for
coating or applying onio a device cover. To provide the luster, a layer of the
fustrous paint may be deposited on the device cover. As the particles are partislly
cogted with the melal nanoparticle, a discontinuous metal luster layer is formed,
resulting in the melal luster layer 1o be no longer conductive, Accordingly, while
the metal nanoparticles provide for luster, owing o partial coating of the
nanoparticles on the particles, the flow of electric current through the metal luster
layer is avoided. Thus, ransmission and receipt of the sleclromagnetic waves
may not be affected by the metal luster layer, thereby not affecting antenna
performance.

[0012] The following delalled description refers to the accompanying
drawings. Wherever possible, the same reference numbers are used in the
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drawings and the following description 1o refer {o the same or similar parts. While
several examples are described in the description, modifications, adaptations,
and other implementations are possible. Accordingly, the following detailed
description does not limit the disclosed examples. instead, the proper scope of
the disclosed examples may be defined by the appended claims.

[0013] Figure 1 llustrales a schemalic diagram of an electronic device 100,
according to an example implementation of the present subject matter. The
device 100 may be a personal computer (PC), a laptop, a tablet PC, a mohile
phone, a smart camera, a set top box (8TB) or any other electronic device having
an antenna. Further, the device 100 may include, among other things, an antenna
102 and a device cover 104, hereinafter referred to as cover 104 housing the
antenna 102, The antenna 102 may be an electrical component of the device 100
that provides for communication by sending and receiving sleciromagnetic
signals. The antenna 102 may be operated {o communicate with other devices.
{0014} Further, the cover 104 of the device 100 may be a part of a body of
the device 100. In another example, the cover 104 may be separately provided
on the device 100, The cover 104 may include a lustrous external surface to
enhance the aesthetics of the device 100. In an example, the cover 104 may be
provided with cerain structural features for the aforementioned purpose. For
example, the cover 104 may be provided with multiple layers therson.

j0015] The layers may be provided on an outer surface 106 of the cover 104
while an inner surface 108 may face components, such as the antenna 102. The
cover 104 may include a primary layer 110 applied over the cuter surface 106
and a metal luster layer 112 applied over the primary layer 110, The pnmary layer
110 may be gol as & bridge laver between the cover 104 and the metal luster
fayer 112 {0 provide better adhesion and to enhance aesthetics. The metal luster
layer 112 may be provided as an exterior layer for enhancing assthetics of the
gover 104 and the device 100. The melal luster layer 112 is composed of partially
coated particles. Such particles include base particles partially coated with metal
nanoparticles to provide luster to the cover 104. As the particles are not
completely coated with the metal {metal nanoparticles), the metal luster layer 112
composed of such particles may be incapable of conducting, thereby not
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interfering with the working of the antenna 102, Thus, the metal fuster layer 112
adds o the aesthetics and at the same lime ensures the performance of the
antenna 102.

[00186] Figure 2 ilustrates a schematic diagram #lustraling the cover 104, in
accordance with an example implementation of the present subject matter. As
mentionad previously, the cover 104, in addition to other things, provides for
enhancing the aesthelics of the device 100, The cover 104 may be a detachable
or non-detachable part of the body of the device 100. in an example, the cover
104 may cover an antenna slot of the device 100. In another example, the cover
104 may cover the whole of device 100,

{00171 In one example, the cover 104 includes a substrate 202, a primary
fayer 110, and a metal luster laver 112, The substralte 202 may be a skeleton
structure of the cover 104 over which the costings may be applied. During
operation of {he device 100, the substrate 202 may be in proximity to the anfenna
102. A surface of the substrate 202 that faces the antenna 102 corresponds to
the inner surface 108 and another surface of the substrate 202 that faces away
from the antenna 102, i.e., the surface thal is exposed to surroundings and comss
in contact with the user corresponds {o the cuter surface 108, The substrate 2032
may comprise a metal, a metal alloy, a polymer, a carbon fiber, a ceramic, and a
composite material, to provide sturdiness and durability {o the cover 104, In an
axample, the substrate 202 includes one of aluminum, magnesium, zing, ftanium,
niobium, carbon steel, stainless, copper, ron, and siticon carbide.

[0018] The substrate 202 includes the primary layer 110 and the melal luster
laver 112 applied over the primary layer 110. In an example, the primary layer
110 may be a layer disposed directly over a surface. The primary layer 110 may
include color pigments, binders, fillers, such as carbon black, carbon nanctubes
{CNT}, graphene, graphite, titanium dioxide, aluminum oxide, barium sulfate,
calcium carbonate, clay, mica, dyes, synthetic pigments, {alc, metallic powders,
organic powders, color pigments and inorganic powder. The primary layer 110
may be a monolayer or may include multiple layers, such as a base coat layer, a
primer layer, and a powder coat layer, as will be explained in detail with respect
to figures 4A-4E,
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{0019} The primary layer 110 may enhance adhesion of the metal luster layer
112 to the substrate 202, The primary layer 110 may also enhance the aesthetics,
for instance, color appearance by way of color pigmenis. As a result, the metal
luster layer 112 may include minimum color pigments to provide better adhesion.
{00201 The metal luster layer 112 is applied using a lustrous paint
formulation. To provide luster, the lustrous paint formulation and thus, the metal
luster layer 112 include metlal coated particles. According to an aspect of the
present subject matler, base particles, Le., particles to be coated, may be treated
with metal nanoparticles using a PVD process. The base particles are treated
such that a non-continuous coating of metal nanoparticles is formed on surface
of the base particles. Thus, the resuling particles are parially coated with the
metal nanoparticles. The preparation of lustrous paint formulation is explained in
detail with respect to description of Figure 3. The metal lustrous layer 112 formed
using the lustrous metal formulation provides a metal luster owing to presence
metal coated particles; however, as the pardicles may not completely coated, the
glectromagnetic waves may no longer be blocked or reflected, thereby not
hindering the working of the antenna 102 (shown in Figure 1)

{0821} Figure 3 a schematic 300 for preparing a lustrous paint formulation,
in accordance with an example implementation of the present subject matler. In
an example, a physical vapor deposition (PVD) process, such as spultering
deposition and a chemical vapor deposition, may be used. The sputiering
deposiion may include ion-beam spultering, reactive spullering, lon-assisted
deposition  (1AD), high-larget-utilization sputtering, high-power Impulse
magnelron  spultering (HIPIMS), and gas flow sputlering. Although the
preparation has been sxplained in detail with respect {0 sputiering depaosition, it
wilt be appreciated that other processes may also be used.

[0022] In an example, base particles 302-1, ...302-N, collectively referred to
as base particles 302, may be added in a heat bath 304 of a reaclion chamber
306. The base particles 302 may include one of organic particles, inorganic
particles, or composite particles. The inorganic paricles may include, for
instance, ceramic powders, glass beads, glass plates glass fibers, clays, and
holfow inorganic particles. The organic particles include, for instance, plastic
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heads, polyacrylic, polycarbonate, polyurethane, hollow organic powders,
thermoplastic polymers, or thermoset polymers. As mentioned eardier, the base
particles 302 may be coated with metal nanopartictes 308-1, ..308-N, collectively
referred to as metal nanoparticles 308. The melal nanoparticles 308 may include,
for instance, titanium, chromium, nickel, zinc, zirconium, manganese, copper,
aluminum, Hin, molybdenum, fantalum, tungsten, hafnium, gold, palladium,
vanadium, sitver, platinum, graphite, stainless steel and alloy combinations
thereof.

[0023] In operation, the reaction chamber 306 at one end may be grounded
and at other end, a negalive potential may be provided. Further, operating
parameters, such as vacuum and temperature of the reaction chamber 306 may
he confrolled as per PVD process. In an exampile, the vacuum may be maintained
at about 8 x 107 Torr to 1 x 10 Torr and temperature may be maintained at about
120°C -180°C. Further, the temperature of the heat bath 304 may be maintained
at about 120°C -250°C. Upon setiing operating parameters, a sputtering gas may
be allowed to enter from an inlet 310 of the reaction chamber 306. The sputtering
gas may be an inert gas, such as argon. The sputtering gas provides sputtering
ions 312-1.. 312-N, such as Ar®. The spulering lons 312-1.. 312-N, collectively
referred to as sputlering ions 312 on reaching a sputiering large! 314 eject
spuliered targetf atoms 316-1, ...316-N, collectively referred to as sputtered target
atoms 316. The sputfered target atoms 316 have wide energy distribution and on
colliding with the metal nanoparticles 308 provide for deposition of the metal
nanoparticles 308 over surfaces of the base parlicles 302. Further, an agitator
318 provided al an end of the reaction chamber 306 having the heat bath 304
provides for uniform deposition of the metal nanoparicles 308 on the base
particles 302. The agitator 318 may continuously agitate the reaction mixture to
ensure uniform depaosition. Also, the agitation may also ensure that particles are
partially coated. Further, o ensure parlial coating of the PVD processing time
may aiso be controlled. i an example, upon completion of surface treatment of
base particles 302, the surface {reated base particles may be placed in a holder,
such as a plastic holder and the partially coated base particles may be detected

through electromagnetic wave detection.
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{0024} The above-mentioned process may resull in a formulation, referred
to as a lustrous paint formulation, having particles with non-continuous metal
soating. Using the formulation, a lustrous paint may be prepared to be applied
over device covers, such as the cover 104, Owing to non-continuocus metal
coating over the base particles 302, transmission of electromagnetic waves by a
component, such as the antenna 102 is not blocked as compared to a case,
where free slectrons in a continucus melal layer may have formed a barder to
biock the electromagnet waves. Consequently, the antenna characleristics as
well as a metallic luster be ensured.

[0025] Figures 4A-4E illustrate a cross sectional view of the cover 104,
according to various example implementations of the present stubject matier. For
the sake of brevity, description of Figures 4A-4E is provided with raference to the
primary layver 110 and the metal luster layer 112, It will be appreciated that
multiple other layers, such as heat resistant layers and a chemical resistance
layer may also be applied.

[00286] Referring to Figure 4A, a sectional view of the cover 104 of the device
100 is illustrated, in accordance with an example implementation of the present
subject matter. On the outler surface 108 of the substrale 202, a base coat layer
402 is applied. The substrate 202 may include a metal, a plastic, a carbon #iber,
a ceramic or composites. The base coat layer 402 functions as the primary layer
110 described above. The base coat layer 402 may have a thickness in a range
of about 5 um <20 pm. The base coat layer 402 includes, for instance, one or
more of barium sulfate, tale, dyes, and color pigments. In an example, the material
forming the base coat layer 402 may be spray coaled on the substrate 202 io
form the base coat layver 402, In one example, for applying the base coat layer
402 temperatire may be maintained in the range of about 80°C -80°C and may
kept for 15-40 minutes.

j0027] As llusirated, the metal luster layer 112 may be applied over the base
coat layer 402 using the lustrous paint formulation. The metal luster layer 112
provides metallic luster to substrate 202, Additionally, the metal luster layer 112
may provide for additional aesthetic properties, for example, the metal luster layer

112 may include a color coaling or a coatling o impart certain texture, such as



WO 2018/190802 PCT/US2017/026938

sitky and matte, to the cover 104. In an example, the metal luster layer 112 may
have a thickness in a range of about 10 pm -25 um. In one example, for applying
the metal juster layer 112 the temperature may be maintained in the range of
about 60°C -80°C and may kept for 20-40 minutes.

[0028] Figure 4B Hustrates the sectional view of the cover 104, in
accordance with another example implementation of the present subject matier.
On the outer surface 108 of the substrate 202, a primer layer 404 {s disposed.
The primer layer 404 may have a thickness in a range of about 5 pm <15 um. The
primer layer 404 includes fillers, such as carbon black, titanium dioxide, clay,
mica, falc, barium sulfate, calcium carbonate, synthelic pigments, melallic
powders, aluminum oxide, CNT, graphene, graphite, and organic and inorganic
powders.

[0028] Qver the primer laver 404, the base coatl layer 402 may be applied.
Thus, the primer laver 404 may be interspersed between the substrate 202 and
the base coat layer 402, The primer laver 404 and the base coat layer 402 may
together function as the primary laver 110. Further, in case heat resistance
properties are to be provided, heat insulating malerials may also be added to the
primer layer 404 and to the base coatl fayer 402, Finally, over the base coat layer
402, the metal luster layer 112 may be applied. The base coat layer 402 and the
metal luster layer 112 may be provided as described with respect to Figure 4A.
j0630] Figure 4C lllustrates the sectional view of the cover 104, in
accordance with another example implementation of the present subject matter.
The primer laver 404 is disposed over the outer surface 106 of the subsirate 202
The primer layer 404 may function as the primary layer 110. Qver the primer layer
404, the meadal luster layer 112 may be provided, In said implernantation, the metal
{uster layer 112 may also have properties of the base coat layer 402, An additional
layer, a top layer 406 may be disposed as a final layer over the melal luster layer
112. In an example, the lop layer may be a clear {op layer. In another example,
the top layer 4068 may be metal based fop layer and include fess than 5 wi%
aluminum flakes and/or less than § wit% of the particles with surface partially
coated metal nanoparticles.
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[0031] Further, Figure 4D Blustrates the sectional view of the cover 104, in
accordance with another example implementation of the present subject matier.
A powder coat layer 408 may be disposed on the outer surface 108 of the
substrate 202, The powder coat layer 408 includes fillers, such as carbon black,
titanium dioxide, clay, mica, talc, barium sulfate, calclum carbonate, synthetic
pigments, metallic powders, aluminum oxide, ONT, graphene, graphile, and
organic and inorganic powders.

[0032] In an example, the powder adheres {o the substrate 202 due to
electrostatic charging of the powder. Further, the substrate 202 may include
glectrically ground material 1o enhance the charged particle attachment. The
powder coat layer 408 normally has higher thickness in order fo fill the porous
substrate, such as die-casting magnssium alloy substrate more effectively in the
whole pieces of Mg substrate (AZ91). The powder coal layer 408 may have a
thickness in & range of about 20-80 ym. The powder coat layer 408 may also
provide corrosion- resistance at top, side and botlom areas of a die casting Mg
substrate. In one example, for applying the primer coat layer 408 the temperature
may be maintained in the range of about 120°C ~180°C and may kept for 10-40
minutaes.

{06331 Over the powder coat layer 408, the primer laver 404 and the base
coat layer 402 may be provided as discussed above. The powder coat layer 408,
the primer layer 404, and the base coat layer 402 may together form the primary
tayer 110, Further, the metal luster fayer 112 may be provided in the same manner
as described with reference to Figure 4A.

{0034} Figure 4k Hlusirates the sectional view of the cover 104, in
accordance with yet other example implementation of the present subject matter,
The powder coat layer 408 is disposed over the substrale 202, The primer layer
404 may be disposed over the powder coal layer 408, and the metal luster layer
112 may be disposed over the powder coat layer 408, In said example, the metal
luster layer 112 may also properties of the base coat layer 402, Further, the top
layer 406 may be provided as the final coat as discussed with respect to Figure
4C.
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{0035] Figure § Hlustrates a method 00 for preparning a lustrous paint
formulation, in accordance with an example implementation of the present subject
matier. Further, Figure © illustrates a method 600 for fabricating a device cover,
stch as the cover 104 for the device 100, in accordance with ancther example
implementation of the present subject matter. The order in which the methods are
described is not intended to be construed as a limitation, and any number of the
described method blocks can be combined in any appropriate order {o execute
the methods.

[0036] Referring to block 502, base parlicles may be treated with metal
nanoparticles using a physical deposition process. The base particles 302 may
include one of organic particles, inorganic particles, or composite particles. The
metal nanoparticles 308 may include, for instance, fitanium, chromium, nickel,
zZing, zZirconium, manganese, copper, aluminum, tin, molybdenum, tantalum,
fungsten, hafnium, gold, palladium, vanadium, silver, platinum, graphite, stainless
steel and alloy combinations thereof. In an example, the base particles 302 may
be treated with the metal nanoparticles 308 using a spultering deposition process
described in Figure 3. Further, the reaction mixture may be continuously agitated
andfor the process may be fime controfled to allow the metal nanoparticles to
partially coat a surface of the base particles.

{0037} At block 504, a lustrous paint formulation o coat a surface of a device
cover may be prepared. For instance, upon the surface treatment, partially coated
base parficles may be selected using the electromagnetic detection to form the
tustrous paint formulation. Thus, the lustrous paint formulation may be composed
of parficles partially coated with melal nancoparticles. The lustrous pamt
formulation, when applied on the surface provide metallic luster to enhance
aesthetics.

{0038]) Referring to Figure. 6, a method for fabricaling an arlicle, such as
device cover is described, according to an example implementation of the present
subject matter. Individuatl blocks may be deleted from the method 600 without
departing from the spirit and scope of the subject matter described herein. at block
802, at least a surface of a device cover treated prior to applying various coatings.
The type of surface freatment, which is to be performed is based on a material of
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a substrate of the cover. For instance, in case the substrate comprises a metal,
polishing, degreasing, aclivation, and neutralization may be performed in addition
to surface cleaning. In another sxample, in case of metal substrate, die casting,
CNC, or forging of metal substrate may be performed. In another example, an Mg
alloy substrate may be treated using micro arc oxidation (MAQ) process.

{0039] At block 604, subsequent surface treatment, a primary layer, such as
the primary layer 110, is disposed on the treated surface. The primary layer may
be provided for, for instance, enhancing adhesion to the substrate and enhancing
aesthetic appeal, for example, color appearance. In an example, the primary layer
may be multifayered comprising various combinations of a powder coat layer, a
primer layer, and a base coat layer. In another example, the primary layer may
be mono-layered, comprising a single layer, such as a base coat layer and &
primer layer. The primary layer may be formed in 3 variely of ways as described
below.

{00401 In one example, at block 6804-1, 8 powder coatl layer, such as the
powder coat layer 408 is applied directly to the cover.

{0041} Al block 804-2, a primer layer, such as the primer layer 404, is applied
over the powder layer. In an example, the primer layer and the powder coat layer
may together form the primary layer.

{00421 In yet another example, at block 6804-3, a base coatlayer, such as the
hase coat layer 402 is applied over the primer layer. In said example, the three
layers, Le, the base coat layer, the primer layer, and the powder coat layer, may
together form the primary layer.

{0043] In ancther example, the base coat layer may be applied over the
powder coat layer. in said example. the base coatlayer and the powder coatiayer
may collectively form the primary laver.

{0044) In yel another example, the primary layer may be a monolayer. In said
example, sither a base coat layer, as illustrated at biock 604-3, may applied over
the cover or a primer layer, as Hustrated at block 804-2, may be applied on the
cover.

[0045] On forming the primary layer, at block 608, a metal luster layer, such
as the metal luster layer 112, is applied on the primary layer. The metal luster
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layer may be applied using a lustrous paint formulation composed of particles,
such as the base particles 302, having surfaces partially coated with metal
nanoparticles. The metal luster layer 112 provides for luster without interfering
with working of a component, such as the antenna 102 owing 1o non-continuous
coating of metal on the particles.

{0046] Although examples for the cover for the device, the device having the
cover, and the methads for forming a lustrous formulation and fabricating the
covers have been described in language spedific {o structural features andfor
methods, it is to be understood that the appended claims are not limited {o the
specific features or methods described. Rather, the specific features and methods
are disclosed as examples for the cover, the device, and the methods for

preparing lustrous paint formulgtion and fabricating the covers.
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What is claimed is:
1. A device cover comprising,
a substrate;
a primary layer appled over an outer surface of the subsirate; and
a metal luster fayer applied over the primary layer, the metsal luster
layer comprising particles with swfaces partially coated with melal
nanopariicles.
2. The device cover as claimed in claim 1, wherein the padicles comprise one
of organic particles, inorganic particles, and composite particles.
3. The device cover as claimed in claim 1, wherein the particles are surface
coated with the metal nanopatticles using a physical vapor deposition process.
4. The device cover as claimed in claim 1, wherein the primary layer
comprises one of a base coat laver and a primer layer.
5. The device cover as claimed in claim 1, wherein the device cover
comptises a fop layer applied over the metal luster layer.
6. The device cover as claimed in claim 1, wherein the primary layer
comprises a primer {ayer, wherein the primer layer is interspersed belween the
substrate and a base coat layer.
7. The device cover as claimed in claim 1, wherein the primary layer
comprises:
a powder coat layer applied over the substrale; and
a primer layer applied over the powder coat layer.
8. A device comprising:
an antenna o facilitate communication; and
a device cover housing the antenna, the device cover comprising:
an inner surface facing the antenna;
an outer surface;
a primary layer applied over the outer surface; and
a metal luster layer applied over the primary layer, with the metal
luster fayer is composed of particles with surfaces partially coated with

metal nanoparticles.
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9. The device as claimed in claim 8§, wherein the paricles are surface coated
with the metal nanopardicles using a physical vapor deposition process.
10. The device as claimed in claim 8, wherein the primary layer comprises:
a powder coat laver applied over the cuter surface;
a primer tayer applied over the powder coat layer, and
a base coal layer applied over the primer layer,
1. The device as claimed in ¢laim 8, wherein the device cover includes a top
tayer applied over the metal luster layer, wherein the top layer is one of:
a clear top layer; and
a metal based top layer comprising less than & weight percent (wi%)
of one of aluminum flakes and the particles with the surface partially coated
with metal nanoparticles.
12, A method comprising:
treating patticles in a reaction chamber with metal nanoparticles using
a physical vapor deposition process, the paricles comprising one of
organic particles, inorganic particles, and composite particles, and
preparing a lustrous paint formulation to coat a surface of a device
cover, the paint formulation comprising particles with surfaces partially
coated with the metal nanoparticles.
13 The method as claimed in claim 12, wherein the method further comprises
applying a metal luster layer over the device cover, wherein the melal luster fayer
conmprises the paint formulation.
14, The method as claimed in claim 13, wherein the method further comprising
applying a primary layer interspersed between the devite cover and the metal
fustar layer.
18. The method as claimed in claim 12, wherein the metal nanoparticles comprise

one of a metal and an alloy.
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