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EXPOSED GLASS ARTICLE WITH INNER RECESSED AREA
FOR PORTABLE ELECTRONIC DEVICE HOUSING

BACKGROUND

[0001] Conventionally, a portable electronic device has a housing that encases
the various electrical components of the portable electronic device. Often, the
portable electronic device has a display arrangement that includes various layers.
The various layers usually include at least a display technology layer that provides a
display screen, and may additionally include a sensing arrangement (e.g., touch
sensors or touch screen) and/or a cover window disposed over the display
technology layer. The cover window can be a plastic or glass cover that provides a
protective outer surface that protects the display arrangement. The cover window
can form part of an outer surface for the housing of the portable electronic device.
Conventionally, the cover window is partially covered with ink to provide masking of
regions of the cover window not associated with the display screen. The cover
window, for example, can be partially covered on an inner surface of the cover
window to provide a masking effect so that internal components of the housing for
the portable electronic device are not visible through the masked portion of the cover
window. However, providing the masking on the inner surface often requires a non-
trivial build-up of ink. For example, for a suitable visual appearance of the masking
effect, a series of multiple layers of ink may be used. Unfortunately, however, such
a stacking of layers of ink can impede the ability of the inner surface of the cover
window to fit closely adjacent (e.g., directly adjacent) the display technology layer,
which causes a decrease in effective optical performance for the display screen.
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SUMMARY

[0002] Transparent articles for use as outer surfaces of electronic devices and
methods therefor are disclosed. A transparent cover can be provided over a display
of portable electronic device to provide a protective outer cover over the display.
The transparent cover can include material to mark, mask or color a portion of the
transparent cover, such portion thereupon becoming opaque. The material can be
provided in a recessed portion of an inner surface of the transparent cover, such
portion being a portion of the transparent cover that is not over a usable portion of

the display. The electronic device can, for example, be a portable electronic device.

[0003] Embodiments of the invention can be implemented in numerous ways,
including as a method, system, device, or apparatus. Several embodiments of the

invention are discussed below.

[0004] As a method for producing a glass article having an opaque border region,
one embodiment can, for example, include at least: obtaining a glass article for use
as an outer surface for a portable electronic device; physically manipulating a
peripheral region of a backside of the glass article; and applying at least one layer of

material to the manipulated peripheral region of the backside of the glass article.

[0005] As a method for forming a plurality of glass articles for portable electronic
devices, where each of the glass articles are configured to serve as a portion of an
outer surface of a housing for the corresponding portable electronic device, one
embodiment can, for example, include at least: obtaining a glass sheet suitable for
providing multiple instances of glass articles for an outer surface of a housing for a
portable electronic device; singulating the glass sheet to form individual instances of
the glass articles; forming a recessed boundary region on an inner surface of at least
a plurality of the individual instances of the glass articles; subsequently chemically
strengthening the plurality of the individual instances of the glass articles; and
applying ink to the recessed boundary region of the plurality of the individual
instances of the glass articles.



WO 2014/046919 PCT/US2013/059072

[0006] As a method for producing a transparent article having an opaque border
region, one embodiment can, for example, include at least: obtaining an article for
use as an outer surface for a portable electronic device, the article including at least
a center region and a border region; physically manipulating the border region of a
backside of the article; and applying at least one layer of material to the manipulated
border region of the backside of the article.

[0007] As a method for forming a plurality of glass articles for portable electronic
devices, where each of the glass articles are configured to serve as a portion of an
outer surface of a housing for the corresponding portable electronic device, one
embodiment can, for example, can include at least: obtaining a glass sheet suitable
for providing multiple instances of glass articles for an outer surface of a housing for
a portable electronic device; forming a recessed boundary region on an inner
surface of at least a plurality of the multiple instances of the glass articles;
singulating the glass sheet to form individual instances of the glass articles;
subsequently chemically strengthening a plurality of the individual instances of the
glass articles; and applying ink to the recessed boundary region of the plurality of the

individual instances of the glass articles.

[0008] As a portable electronic device, one embodiment can, for example,
include at least an electronic device housing, a glass cover, and a touch screen
assembly. The electronic device housing can includes a bottom surface and side
surfaces. The glass cover can provide an outer surface for a portion of the
electronic device housing, and the glass cover can include an inner surface having a
recessed area and a non-recess area. The recessed area can include non-glass
material. The touch screen assembly can have a top surface and a bottom surface.
The touch screen assembly can be provided internal to the electronic device
housing, and the top surface of the touch screen assembly can be adjacent to the

inner surface of the glass cover.

[0009] As a portable electronic device, one embodiment can, for example,
include at least an electronic device, a transparent cover and a touch screen

assembly. The electronic device housing can include a bottom surface and side
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surfaces. The transparent cover can provide an outer surface for a portion of the
electronic device housing. The transparent cover can include an outer surface that
serves as the outer surface for the portion of the electronic device housing. The
transparent cover also can include an inner surface having a recessed area and a
non-recess area, with the recessed area including opaque material. The touch
screen assembly can have a top surface and a bottom surface. The touch screen
assembly can be provided internal to the electronic device housing, and the top
surface of the touch screen assembly can be provided adjacent to the inner surface
of the transparent cover.

[0010] Other aspects and advantages of embodiment of the invention will
become apparent from the following detailed description taken in conjunction with
the accompanying drawings which illustrate, by way of example, the principles of the

invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention will be readily understood by the following detailed
description in conjunction with the accompanying drawings, wherein like reference

numerals designate like structural elements, and in which:

[0012] FIG. 1 is a flow diagram of glass article processing according to one

embodiment.

[0013] FIGs. 2A-2C are diagrams illustrating manufacture of a glass article

according to one embodiment.

[0014] FIG. 3 is a flow diagram of glass article processing according to one

embodiment.

[0015] FIGs. 4A-4G are diagrams representing various stages of processing to

form glass articles according to one embodiment.

[0016] FIG. 4H illustrates a front view for a resulting glass article according to one

embodiment.

[0017] FIG. 5is a cross-sectional view of an electronic device housing according
to one embodiment.

[0018] FIG. 6 is a cross-sectional view of an electronic device housing according
to one embodiment.

[0019] FIG. 7 is a perspective diagram of a handheld electronic device according

to one embodiment.
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DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0020] Transparent articles for use as outer surfaces of electronic devices and
methods therefor are disclosed. A transparent cover can be provided over a display
of portable electronic device to provide a protective outer cover over the display.
The transparent cover can include material to mark, mask or color a portion of the
transparent cover, such portion thereupon becoming opaque. The material can be
provided in a recessed portion of an inner surface of the transparent cover, such
portion being a portion of the transparent cover that is not over a usable portion of
the display. The electronic device can, for example, be a portable electronic device.

[0021] According to one aspect, an electronic device can have a housing
structure that is configured to receive at least one glass cover. The glass cover
serves to cover a display assembly provided within the electronic device. The glass
cover can be secured to the housing structure so as to provide a user interfacing
surface. The enclosure for the electronic device can be thin yet be sufficiently strong
to be suitable for use in electronic devices, such as portable electronic devices.

[0022] Embodiments can relate to apparatus and methods for forming a housing
having a thin glass member for an electronic device. In one example, the glass
member may be an outer surface of an electronic device. The glass member may
for example correspond to a glass cover that helps form part of a display area of an
electronic device (i.e., situated in front of a display either as a separate part or
integrated within the display). Alternatively or additionally, the glass member may
form a part of the housing. For example, it may form an outer surface other than in

the display area.

[0023] The apparatus and methods for providing thin glass articles for glass
covers or displays (e.g., LCD displays) can be assembled in small form factor
electronic devices such as handheld electronic devices (e.g., mobile phones, media
players, personal digital assistants, remote controls, etc.). The glass can be thin in
these small form factor embodiments, such as less than 3 mm, or more particularly
between 0.5 and 2.5 mm, or even more particularly between 0.3 and 1.0 mm. The
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apparatus and methods can also be used for glass covers or displays for other
devices including, but not limited to including, relatively larger form factor electronic
devices (e.g., portable computers, tablet computers, displays, monitors, televisions,
etc.). The glass can also be thin in these larger form factor embodiments, such as
less than 5 mm, or more particularly between 0.5 and 3 mm, or even more

particularly between 0.3 and 2.0 mm.

[0024] Embodiments are discussed below with reference to FIGs. 1 — 7.
However, those skilled in the art will readily appreciate that the detailed description
given herein with respect to these figures is for explanatory purposes as the
invention extends beyond these limited embodiments.

[0025] The following detailed description is illustrative only, and is not intended to
be in any way limiting. Other embodiments will readily suggest themselves to skilled
persons having the benefit of this disclosure. Reference will now be made in detail
to implementations as illustrated in the accompanying drawings. The same
reference indicators will generally be used throughout the drawings and the following
detailed description to refer to the same or like parts. It should be appreciated that
the drawings are generally not drawn to scale, and at least some features of the

drawings have been exaggerated for ease of illustration.

[0026] Embodiments are described herein in the context of a housing for an
electronic device. The housing can make use of an outer member, which can be a
transparent article. In one embodiment, the outer member can be formed of glass,
which can also be referred to as a cover glass. The outer member can be secured
with respect to other portions of the housing for the electronic device. The electronic

device can be portable and in some cases handheld.

[0027] FIG. 1 is a flow diagram of glass article processing 100 according to one
embodiment. The glass article processing 100 can serve to process a piece of glass
to produce a glass article suitable for use as providing an outer surface for a
portable electronic device. The outer surface of a portable electronic device can, for

example, provide a user interfacing surface that provides access to view a display
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and/or to receive user touch inputs. The glass article can, for example, be referred
to as a cover glass for a portable electronic device.

[0028] The glass article processing 100 can obtain 102 a glass article for use as
an outer surface for a portable electronic device. The glass article is typically a thin
piece of glass, such as having a thickness between 0.2 — 2.0 mm. After the glass
article has been obtained 102, a peripheral region of a backside of the glass article
can be physically manipulated 104. In one embodiment, the physical manipulation
104 can serve to produce a recessed area at the backside of the glass article. The
physical manipulation 104 can be implemented by any of a number of one or more
techniques, including grinding, cutting, forging, etc.

[0029] After the peripheral region of the backside of the glass article has been
physically manipulated 104, at least one layer of material can be applied 106 to the
manipulated peripheral region of the backside of the glass article. As an example,
the at least one layer of material can include one or more layers of ink or paint that
are applied to the manipulated peripheral region. In one embodiment, the at least
one layer of material being applied 106 to the manipulated peripheral region serves
to render the otherwise transparent glass article opaque at the manipulated
peripheral region. Advantageously, in one embodiment, the one or more layers of
ink or paint applied 106 to the manipulated peripheral region can be such that the
combined height of the one or more layers of material is less than or equal to the
depth of the recessed area produced by the physical manipulation 104.
Advantageously, when the glass article is assembled to a housing for the portable
electronic device, the backside of the glass article is able to abut against (e.g.,
directly contact) a display assembly within the housing without interference from the
layers of material.

[0030] FIGs. 2A-2C are diagrams illustrating manufacture of a glass article
according to one embodiment. The manufacture of a glass article illustrated in FIGs.
2A-2C can, for example, represent processing stages of the glass article processing
100 illustrated in FIG. 1.
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[0031] FIG. 2Aillustrates a cross-section view of a glass article 200 according to
one embodiment. The glass article 200 can, for example, represent a cover glass
for an outer surface, such as a user interfacing surface, for a portable electronic

device.

[0032] FIG. 2B illustrates a cross-sectional view of the glass article 200 after the
glass article 200 has been physically manipulated at a peripheral region 202 to
produce a recessed region 204. In this embodiment, the recessed region 204 is at
the peripheral region 202, and thus can be referred to as a recessed peripheral
region 204 (recessed border region). However, it should be understood that in other
embodiments the recessed region 202 need not be at the peripheral region 202.

[0033] FIG. 2C illustrates a cross-sectional view of the glass article 200 after
further processing has been performed. More particularly, the glass article 200
illustrated in FIG. 2C further includes material 206 applied to the recessed region
204. Here, the material 206 can include one or more layers of material, where the
material in each of the layers can be the same or different. For example, the
material can pertain to ink or paint and the different layers, if multiple layers are
provided, can pertain to different colors of ink or paint. The use of multiple layers of
material can yield a desired cosmetic and/or masking effect. Although the thickness
of the material 206 can vary depending on specific implementation, in one
embodiment, the thickness of the material 206 is within the range of about 8 — 90

micrometers.

[0034] Typically, as shown in FIG. 2C, the material 206 is only provided at the
recessed region 204, which in this embodiment pertains to the recessed region 204
at the peripheral region 202. As such, a central portion 208 of the glass article 200
is free of the material 206. The glass article 200, as shown in FIG. 2C, also includes
an inner surface 210 and an outer surface 212. The inner surface 210 faces internal
components to the portable electronic device, such as a display and/or touch screen
assembly for the portable electronic device. Typically, the inner surface 210 is
provided closely adjacent to the display and/or touch screen assembly for the
portable electronic device. For example, the inner surface 210 would abut, or be
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provided directly adjacent, the display and/or the touch screen assembly for the
portable electronic device without interference from the material 206 provided at the
recessed region 204. The outer surface 212 for the glass article 200 and serve as
the outer surface for the portable electronic device, such as a front surface for the
portable electronic device through which the display and/or touch screen assembly

is visible to a user.

[0035] FIG. 3 is a flow diagram of glass article processing 300 according to one
embodiment. The glass article processing 300 can serve to process a sheet of glass
to produce a plurality of glass articles, each of which is suitable for use as an outer
surface for a portable electronic device. The outer surface of a portable electronic
device can, for example, provide a user interfacing surface that provides access to
view a display and/or to receive user touch inputs. The glass article can, for

example, be referred to as a cover glass for a portable electronic device.

[0036] The glass article processing 300 can obtain 302 a glass sheet. The glass
sheet can be processed to singulate 304 the glass sheet to form a plurality of
individual glass articles. Each of the individual glass articles are suitable for use as
an outer surface for a portable electronic device. After the glass sheet is singulated
304 to form the individual glass articles, each of the individual glass articles can be
individually processed as described below.

[0037] The glass article processing 300 can form 306 a recessed boundary
region on an inner surface of the glass articles. The formation 306 of the recessed
boundary region can be implemented by any of a number of one or more
techniques, including grinding, cutting, forging, etc.

[0038] Then, the glass articles can be chemically strengthened 308. For
example, the chemical strengthening can result from placing the glass articles into
ion exchange bath (e.g., a potassium bath) for a duration of time. Additional details
on chemical strengthening are contained in: (i) US Patent Applications No.
12/895,823, filed September 30, 2010 and entitled “ENHANCED STRENGTHENING
OF GLASS”, which is herein incorporated by reference; (ii) U.S. Patent Application
No. 12/895,372, filed September 30, 2010 and entitled “TECHNIQUES FOR

-10-
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STRENGTHENING GLASS COVERS FOR PORTABLE ELECTRONIC DEVICES”,
which is herein incorporated by reference; (i) U.S. Patent Application No.
12/895,393, filed September 30, 2010 and entitled “TECHNIQUES FOR
STRENGTHENING GLASS COVERS FOR PORTABLE ELECTRONIC DEVICES”,
which is herein incorporated by reference; (iv) U.S. Patent Application No.
13/121,385, filed March 28, 2011 and entitled “TECHNIQUES FOR
STRENGTHENING GLASS COVERS FOR PORTABLE ELECTRONIC DEVICES”,
which is herein incorporated by reference; and (v) U.S. Patent Application No.
12/847,926, filed July 30, 2010 and entitled “ELECTRONIC DEVICE HAVING
SELECTIVELY STRENGTHENING GLASS COVER GLASS”, which is herein
incorporated by reference.

[0039] Following the chemical strengthening 308, the glass articles can be
polished 310. In addition, ink (or other material) can be applied 312 to the recessed
boundary region of the glass articles. The ink being applied 312 is utilized to make
the otherwise transparent glass article opaque at the recessed boundary region.
Finally, a translucent protective layer can be applied 314 to an outer surface of the
glass articles. Following the application 314 of the translucent protective layer, the
glass article processing 300 can end.

[0040] FIGs. 4A-4G are diagrams representing various stages of processing to
form glass articles according to one embodiment. The manufacture of a glass article
illustrated in FIGs. 4A-4G can, for example, represent processing stages of the glass
article processing 300 illustrated in FIG. 3.

[0041] FIG. 4A illustrates a glass sheet 400 that includes sufficient area to
produce a plurality of initial glass articles. More particularly, the glass sheet
obtained has a relatively thin thickness, such as between 0.2 and 2.0 mm. The
glass sheet can then be processed to singulate the glass sheet 400 into individual
glass articles, namely, the initial glass articles. The singulation can result from
cutting the glass sheet using any of a number of techniques, such as scribe and

break, laser cutting, water cutting, blade cutting and the like.

-11-
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[0042] FIG. 4B illustrates a front view of one of the initial glass articles that are
produced from the glass sheet 400. Although the various illustrations in the
drawings are often not to scale, it should be understood that the sheet 400 illustrated
in FIG. 4A is shown in a substantially scaled down version, and that the initial glass
article 402 shown in FIG. 4B is more representative of the scale of the initial glass
article 402. Even so, it should be understood that the size of the initial glass article

402 would depend upon a particular device for which is used.

[0043] FIG. 4C illustrates a cross-sectional view of the initial glass article 402

shown in FIG. 4B with respect to the reference line A — A’.

[0044] FIG. 4D illustrates a cross-sectional view of the initial glass article 402
after undergoing additional processing at a peripheral region 404 (or border region)
to form a recessed region 406. The recessed region 406 is formed into the glass
article 402. As shown, the recessed region 406 is formed at one side of the glass
article 402, which is typically a backside of the glass article 402. The backside of the
glass article 402 is typically to be provided adjacent to internal electrical components
(e.g., display assembly) within a housing for a portable electronic device.

[0045] FIG. 4E illustrates a cross-sectional view of the initial glass article after
undergoing chemical strengthening. Here, following the formation of the recessed
region 406, the additional processing concerns chemical strengthening 408 of the
glass article 402 having the recessed region 406. Chemical strengthening is known
in the art and typically involves placing the glass article 402 into an ion exchange
bath (e.g., a potassium bath) for a duration of time. Additional details on chemical
strengthening are contained in: (i) US Patent Applications No. 12/895,823, filed
September 30, 2010 and entitled “ENHANCED STRENGTHENING OF GLASS”,
which is herein incorporated by reference; (ii) U.S. Patent Application No.
12/895,372, filed September 30, 2010 and entitled “TECHNIQUES FOR
STRENGTHENING GLASS COVERS FOR PORTABLE ELECTRONIC DEVICES”,
which is herein incorporated by reference; (iii) U.S. Patent Application No.
12/895,393, filed September 30, 2010 and entitled “TECHNIQUES FOR
STRENGTHENING GLASS COVERS FOR PORTABLE ELECTRONIC DEVICES”,

-1o-
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which is herein incorporated by reference; (iv) U.S. Patent Application No.
13/121,385, filed March 28, 2011 and entitled “TECHNIQUES FOR
STRENGTHENING GLASS COVERS FOR PORTABLE ELECTRONIC DEVICES”,
which is herein incorporated by reference; and (v) U.S. Patent Application No.
12/847,926, filed July 30, 2010 and entitled “ELECTRONIC DEVICE HAVING
SELECTIVELY STRENGTHENING GLASS COVER GLASS”, which is herein

incorporated by reference.

[0046] FIG. 4F illustrates a cross-sectional view of the initial glass article after
material 410, such as ink or paint, is placed (e.g., deposited) within the recessed
region 406 of the glass article 402. The material 410 can be deposited in one or
more layers, and each of the layers can consist of the same or different material.
Although the thickness of the material 410 can vary depending on specific
implementation, in one embodiment, the thickness of the material 410 is within the

range of about 8 — 90 micrometers.

[0047] FIG. 4G illustrates a cross-sectional view of the glass article after further
processing causes a layer of protective coating 412 to be deposited on an outer
facing surface of the glass article 402. For example, the layer of protective coating

412 can be an anti-smudge coating, such as an oleophobic coating.

[0048] FIG. 4H illustrates a front view for a resulting glass article 414 according to
one embodiment. The resulting glass article 414 can result from the glass article
processing 300 illustrated in FIG. 3 and/or the processing stages illustrated in FIGs.
4A-4G. In this exemplary embodiment shown in FIG. 4H, the resulting glass article
414 has a glass body 416. The glass body 416 includes a translucent central region
418 and an opaque peripheral region 420. In this embodiment, the opaque
peripheral region 420 results from the material 410 provided in the recessed region
406. However, since the central region 418 does not receive (or at least does not
retain) the material 410, the central region 418 remains transparent. The resulting
glass article 414 can include an opening 422 for a speaker provided in the housing

for the corresponding portable electronic device. The resulting glass article 414 can

-13-
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also include an opening 424 for a microphone provided in the housing for the
corresponding portable electronic device.

[0049] FIG. 5is a cross-sectional view of an electronic device housing 500
according to one embodiment. The electronic device housing 500 includes a
housing 502. The housing 502 includes side members 504 and a bottom member
506. A transparent member 508 can be provided as a top surface for the electronic
device housing 500. For example, the transparent member 508 can be a glass
member, often referred to as a glass window or cover glass. The transparent
member 508 can, for example, be produced by the methods and apparatus
discussed above. Although the transparent member 508 is often formed of glass, in
an alternative embodiment, the transparent member 508 can be formed of a
polymer-based member (e.g., plastic). The transparent member 508 can also
include an opaque region 509. The opaque region 509 shown in FIG. 5A is at a
peripheral region of an inner surface of the transparent member 509. The opaque
region 509 can provide a cosmetic or masking effect for the components or
structures within the electronic device housing 500 that are located at the peripheral
portion of the electronic device housing 500. The opaque region 509 can be formed
by any of various methods, including those discussed above.

[0050] The electronic device housing 500 can include a touch screen assembly
510. The touch screen assembly 510 can include a plurality of touch and display
components that are laminated together. The touch and display components can,
for example, include a display technology layer (e.g., LCD panel), a sensing layer
(e.g., touch sensors) and/or a backlight layer. The touch screen assembly 510 is
secured within the electronic device housing 500. In one embodiment, the touch
screen assembly 510 can be secured to a bottom surface of the transparent member
508 by a layer of adhesive 512 (e.g., clear adhesive). Alternatively or additionally, in
another embodiment, the touch screen assembly 510 can be secured to the side
members 504 of the electronic device housing 500 via a brackets, adhesive or other
means. For example, the electronic device housing 500 can include mounting
brackets 514 that are secured to not only the side members 504 of the electronic

-14-
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device housing 500 (by any of a variety of techniques, including welding, screws,
snaps or adhesive) but also the peripheral portion of the bottom surface of the
transparent member 508 with a layer of adhesive 516. The mounting brackets 514
can be formed of metal (e.g., aluminum, stainless steel, titanium copper) or a
polymer. The mounting brackets 514 can be thin such as on the order of 0.1 — 0.6
mm. In one embodiment, the mounting brackets 514 can include a pair of rails
secured to opposite sides of the peripheral portion of the bottom surface of the
transparent member 508 with the layer of adhesive 516.

[0051] The electronic device housing 500 can also include a frame 518. The
frame 518 is provided within the electronic device housing 500 and provided
adjacent to a bottom surface of the touch screen assembly 510. In one
embodiment, there is a small gap between the frame 518 and the bottom surface on
the touch screen assembly 510. The frame 518 can serve to provide stiffness to the
electronic device housing 500 and can also provide a surface that protects the touch
screen assembly 510. The frame 518 can be secured to the mounting brackets 514
or the side members 504 by any of a variety of techniques (e.g., welding, screws,

snaps, adhesive).

[0052] An internal space 520 is provided internal to the electronic device housing
500 whereby various electrical components (e.g., including processor, memory,
battery and circuit board) can be attached, affixed or placed so as to provide

electronic operations for the electronic device.

[0053] In general, the various members, parts or assemblies of the electronic
device housing 500 can be formed of any of a variety of materials, e.g., glass,
polymers or metal. In one embodiment, the transparent member 508 is glass, the
mounting brackets 514 and the frame 518 are formed from metal or polymer (e.g.,
plastic), and the housing 502 is formed from glass, polymer (e.g., plastic) or metal.

[0054] FIG. 6 is a cross-sectional view of an electronic device housing 600
according to one embodiment. The electronic device housing 600 includes a

housing 602. The housing 602 includes a side member 604 and a bottom member
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606. A transparent member 608 can be provided as a top surface for the electronic
device housing 600. For example, the transparent member 608 can be a glass
member, often referred to as a glass window or cover glass. The transparent
member 608 can, for example, be produced by the methods and apparatus
discussed above. Although the transparent member 608 is often formed of glass, in
an alternative embodiment, the transparent member 608 can be formed of a
polymer-based member (e.g., plastic). The transparent member 608 can also
include an opaque region 609. The opaque region 609 shown in FIG. 6A is at a
peripheral region of an inner surface of the transparent member 609. The opaque
region 609 can provide a cosmetic or masking effect for the components or
structures within the electronic device housing 600 that are located at the peripheral
portion of the electronic device housing 600. The opaque region 509 can be formed

by any of various methods, including those discussed above.

[0055] The electronic device housing 600 can include a display screen assembly
610. The display screen assembly 610 can be secured to a bottom surface of the
transparent member 608 by a layer of adhesive 612 (e.g., clear adhesive). The
display screen assembly 610 can include one or a plurality of distinct technology
components that can be laminated together. In one implementation, the technology
components can, for example, include a sensing layer (e.g., touch sensors), a
display technology layer (e.g., LCD panel) and/or a backlight layer. In another
implementation, the technology components can, for example, include an organic
light emitting diode (OLED) panel with or without a sensing layer (e.g., touch

sensors).

[0056] The touch screen assembly 610 is secured within the electronic device
housing 600. In one embodiment, the touch screen assembly 610 can be secured to
a bottom surface of the transparent member 608 by a layer of adhesive 612 (e.g.,
clear adhesive). Additionally, the electronic device housing 600 can include
mounting brackets 614 that are secured to the peripheral portion of the bottom
surface of the display screen assembly 610 with a layer of adhesive 616. The
mounting brackets 614 can be formed of metal (e.g., aluminum, stainless steel,
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titanium copper) or a polymer. The mounting brackets 614 can be thin such as on
the order of 0.1 — 0.6 mm. In one embodiment, the mounting brackets 614 can
include a pair of rails secured to opposite sides of the peripheral portion of the
bottom surface of the display screen assembly 610 with the layer of adhesive 616.

[0057] An internal space 618 is provided internal to the electronic device housing
600 whereby various electrical components (e.g., including processor, memory,
battery and circuit board) can be attached, affixed or placed so as to provide
electronic operations for the electronic device.

[0058] In general, the various members, parts or assemblies of the electronic
device housing 600 can be formed of any of a variety of materials, e.g., glass,
polymers or metal. In one embodiment, the transparent member 608 is glass, the
mounting brackets 614 are formed from metal or polymer (e.g., plastic), and the

housing 602 is formed from glass, polymer (e.g., plastic) or metal.

[0059] FIG. 7 is a perspective diagram of a handheld electronic device 700
according to one embodiment. The handheld electronic device 700 may include a
housing 702, e.g., a periphery member, that is arranged to at least partially surround
the periphery of the handheld electronic device 700 to form some or all of the outer-
most side, top and bottom surfaces of the handheld electronic device 700. The
handheld electronic device 700 also includes a cover piece 704 that is arranged to
be substantially coupled to housing 702 to effectively enclose an inner volume of the
handheld electronic device 700. The cover piece 704 may include a glass member
706, e.g., cover glass, provided over a display of the handheld electronic device 700.
In one embodiment, the cover piece 704 can include a protective frame 708 in which
glass member 706 is held. The glass member 706 can serve as the top surface of
the housing 702. A display region 707 of the glass member 706 is that portion of the
glass member 706 that corresponds to the display (e.g., active display region).

[0060] The housing 702 may have any suitable shape, including, for example,
one or more elements that may be combined to form a rectangular structure. The

housing 702 may at least partially enclose an inner volume in which electronic
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device components may be assembled and retained. The shape of housing 702
may substantially define boundaries of the inner volume, and may be determined
based upon the size and type of components placed within the inner volume.

[0061] The housing 702 may have any suitable size, and the size may be
determined based on any suitable criteria. Suitable criteria may include, but are not
limited to including, aesthetics or industrial design, structural considerations,
components required for a desired functionality, and/or product design. The housing
702 may have any suitable cross-section, including for example a variable cross-
section or a constant cross-section. In some embodiments, the cross-section may
be selected based on desired structural properties for housing 702. For example,
the cross-section of housing 702 may be substantially rectangular, such that the
height of housing 702 is substantially larger than the width of housing 702. Such a
cross-sectional shape may provide structural stiffness in compression and tension,
as well as in bending. In some embodiments, the dimensions of housing 702 cross-
section may be determined relative to the dimensions of the components contained
by housing 702.

[0062] In some embodiments, housing 702 may include features 710. The
features 710 may generally include one or more openings, knobs, extensions,
flanges, chamfers, or other features for receiving components or elements of the
device. The features 710 of the housing 702 extend from any surface of housing
702, including for example from internal surfaces, e.g., to retain internal components
or component layers, or from external surfaces. In particular, the housing 702 may
include a slot or opening (not shown) for receiving a card or tray within the handheld
electronic device 700. The housing 702 may also include a connector opening (not
shown), e.g., for a 30-pin connector, through which a connector may engage one or
more conductive pins of the handheld electronic device 700. Other features 710
included on the housing 702 may include, but are not limited to, an opening for
providing audio to a user, an opening for receiving audio from a user, an opening for
a connector (e.g., audio connector or power supply connector), and/or features for

retaining and enabling a button such as a volume control or silencing switch.
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[0063] Although various embodiments discussed herein include a touch screen
assembly, various other embodiments may not include touch screen capabilities. In
such other embodiments, a display assembly would be used in place of the touch
screen assembly. The display assembly includes at least a display technology layer.

The display assembly can also include a back light component.

[0064] In general, the steps associated with the methods of the present invention
may vary widely. Steps may be added, removed, altered, combined, and reordered
without departing from the spirit or the scope of the present invention.

[0065] The techniques describe herein may be applied to glass surfaces used by
any of a variety of electronic devices including but not limited handheld electronic
devices, portable electronic devices and substantially stationary electronic devices.
Examples of these include any known consumer electronic device that includes a
display. By way of example, and not by way of limitation, the electronic device may
correspond to media players, mobile phones (e.g., cellular phones), PDAs, remote
controls, notebooks, tablet PCs, monitors, all in one computers and the like.

[0066] The various aspects, features, embodiments or implementations of the

invention described above can be used alone or in various combinations.

[0067] Although only a few embodiments of the invention have been described, it
should be understood that the invention may be embodied in many other specific
forms without departing from the spirit or the scope of the present invention. By way
of example, the steps associated with the methods of the invention may vary widely.
Steps may be added, removed, altered, combined, and reordered without departing
from the spirit of the scope of the invention. Similarly, while operations are depicted
in the drawings in a particular order, this should not be understood as requiring that
such operations be performed in the particular order shown or in sequential order, or
that all illustrated operations be performed, to achieve desirable results.

[0068] While this specification contains many specifics, these should not be
construed as limitations on the scope of the disclosure or of what may be claimed,
but rather as descriptions of features specific to particular embodiment of the
disclosure. Certain features that are described in the context of separate
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embodiments can also be implemented in combination. Conversely, various
features that are described in the context of a single embodiment can also be
implemented in multiple embodiments separately or in any suitable subcombination.
Moreover, although features may be described above as acting in certain
combinations, one or more features from a claimed combination can in some cases
be excised from the combination, and the claimed combination may be directed to a

subcombination or variation of a subcombination.

[0069] While this invention has been described in terms of several embodiments,
there are alterations, permutations, and equivalents, which fall within the scope of
this invention. It should also be noted that there are many alternative ways of
implementing the methods and apparatuses of the present invention. It is therefore
intended that the following appended claims be interpreted as including all such
alterations, permutations, and equivalents as fall within the true spirit and scope of

the present invention.

What is claimed is:
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CLAIMS

1. A method for producing a glass article having an opaque border region, the
method comprising:

obtaining a glass article for use as an outer surface for a portable electronic
device;

physically manipulating a peripheral region of a backside of the glass article;
and

applying at least one layer of material to the manipulated peripheral region of
the backside of the glass article.

2. A method as recited in claim 1, wherein the glass article is a cover glass for
the outer surface of at least one side of the portable electronic device.

3. A method as recited in claim 1, wherein the glass article is substantially
transparent, and wherein the at least one layer of material at the manipulated
peripheral region of the backside of the glass sheet renders the manipulated

peripheral region of the glass sheet opaque.

4. A method as recited in claims 1-3, wherein the glass article is clear, and
wherein the at least one layer of material applied at the manipulated peripheral
region of the backside of the glass sheet renders the manipulated peripheral region

of the backside of the glass sheet colored.

5. A method as recited in claims 1-4, wherein the at least one layer of material
comprises at least one layer of colored ink or paint.
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6. A method as recited in claims 1-5, wherein the applying of the at least one
layer of material to the manipulated peripheral region of the backside of the glass

article comprises:

applying a plurality of layers of material to the manipulated peripheral region

of the backside of the glass article to form a layered stack of material.

7. A method as recited in claim 6, wherein the layered stack of material includes

at least one layer of a first material, and at least one layer of second material.

8. A method as recited in claim 6, wherein the layered stack of material includes
at least one layer of a first colored material, and at least one layer of second colored

material.

9. A method for forming a plurality of glass articles for portable electronic
devices, each of the glass articles being configured to serve as a portion of an outer
surface of a housing for the corresponding portable electronic device, the method

comprising:

obtaining a glass sheet suitable for providing multiple instances of glass
articles for an outer surface of a housing for a portable electronic device;

forming a recessed boundary region on an inner surface of at least a plurality

of the individual instances of the glass articles;

subsequently chemically strengthening the plurality of the individual instances

of the glass articles; and

applying ink to the recessed boundary region of the plurality of the individual

instances of the glass articles.

10. A method as recited in claim 9, wherein the method further comprises:
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singulating the glass sheet to form individual instances of the glass articles;

11. A method as recited in claim 9, wherein the method further comprises:

polishing, subsequent to the chemical strengthening, the plurality of the

individual instances of the glass.

12. A method as recited in claims 9-11, wherein the method further comprises:

applying, subsequent to the chemical strengthening, a translucent protective

coating to an outer surface of the individual instances of the glass articles.

13. A method as recited in claims 9-11, wherein the applying of the ink to the
recessed boundary region substantially fills the recessed boundary region with the
ink.

14. A method as recited in claims 9-11, wherein a top surface of the ink within the
recessed boundary for a given one of the glass articles is less than or equal to a top

surface of a center region of the given one of the glass articles.

15. A method as recited in claims 9-11, wherein the applying of the ink to the
recessed boundary region of the plurality of the individual instances of the glass

articles comprises:

applying ink to the recessed boundary region but not a center region of the
plurality of the individual instances of the glass articles.

16. A method as recited in claims 9-11, wherein the applying of the ink to the
recessed boundary region of the plurality of the individual instances of the glass

articles comprises:
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applying ink to the recessed boundary region and to a center region of the

plurality of the individual instances of the glass articles; and

removing the ink that has been applied to the center region of the plurality of

the individual instances of the glass articles.

17. A method as recited in claims 9-11, wherein the applying of the ink to the
recessed boundary region of the plurality of the individual instances of the glass

articles comprises:

applying a film on a center region but not the peripheral region of the plurality

of the individual instances of the glass articles;

applying ink to the recessed boundary region and to the center region of the
plurality of the individual instances of the glass articles, the ink being applied to the

center region is applied to the film; and

subsequently removing film from the center region, thereby removing the ink
that has been applied to the center region of the plurality of the individual instances

of the glass articles.

18. A portable electronic device, comprising:
an electronic device housing including a bottom surface and side surfaces;

a glass cover for an outer surface for a portion of the electronic device
housing, the glass cover including an outer surface that serves as the outer surface
for the portion of the electronic device housing, the glass cover including an inner
surface having a recessed area and a non-recess area, the recessed area including

non-glass material; and

a touch screen assembly having a top surface and a bottom surface, the
touch screen assembly being provided internal to the electronic device housing, and
the top surface of the touch screen assembly being adjacent to the inner surface of

the glass cover.
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19. A portable electronic device as recited in claim 18, wherein the glass cover is
transparent at the non-recessed area so that the touch screen assembly is visible
from outside of the portable electronic device through the non-recessed area, and
wherein the glass cover is opaque at the recessed area so that the touch screen
assembly is not visible from outside of the portable electronic device through the
recessed area.

20. A portable electronic device, comprising:
an electronic device housing including a bottom surface and side surfaces;

a transparent cover for an outer surface for a portion of the electronic device
housing, the transparent cover including an outer surface that serves as the outer
surface for the portion of the electronic device housing, the transparent cover
including an inner surface having a recessed area and a non-recess area, the

recessed area including opaque material; and

a touch screen assembly having a top surface and a bottom surface, the
touch screen assembly being provided internal to the electronic device housing, and
the top surface of the touch screen assembly being adjacent to the inner surface of
the transparent cover.

21. A portable electronic device as recited in claim 20, wherein the transparent

cover comprises a glass cover.

22. A portable electronic device as recited in claim 20, wherein the opaque

material comprises at least one layer of ink or paint.

23. A portable electronic device as recited in claim 20, wherein the transparent
cover includes a first layer of a first area that provides the outer surface for the
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portion of the electronic device enclosure, and a second layer provided on the first
layer and having a second area that provides the inner surface for the transparent

cover.

24. A portable electronic device as recited in claim 20, wherein the transparent
cover is transparent at the non-recessed area so that the touch screen assembly is
visible from outside of the portable electronic device through the non-recessed area,
and wherein the transparent cover is opaque at the recessed area so that the touch
screen assembly is not visible from outside of the portable electronic device through

the recessed area.
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