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RIGID CARRIERS FOR PLASTIC LAYERS OF DEVICES

Background
[0001]  Adisplay device used with a portable electronic device can include an

outer protective layer that covers a display surface of a display panel in the display
device. The outer protective layer can be formed of a glass, which can break when
the portable electronic device is dropped, or a force is otherwise imparted on the

glass protective layer.

Brief Description of the Drawings

[0002] Some implementations of the present disclosure are described with

respect to the following figures.

[0003] Figs. 1-4 are schematic sectional views of various assemblies at
respective different stages associated with manufacturing a device including a

display panel, according to some examples.

[0004] Fig. 5 is a sectional view of an assembly that includes a display panel, a
plastic layer, a transparent rigid carrier, and a removable fastener, according to

further examples.

[0005] Fig. 6 is a flow diagram of a process of forming a device, according to

some examples.

[0006] Throughout the drawings, identical reference numbers designate similar,
but not necessarily identical, elements. The figures are not necessarily to scale, and
the size of some parts may be exaggerated to more clearly illustrate the example
shown. Moreover, the drawings provide examples and/or implementations
consistent with the description; however, the description is not limited to the

examples and/or implementations provided in the drawings.
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Detailed Description

” o

[0007] In the present disclosure, use of the term “a,” “an”, or “the” is intended to

include the plural forms as well, unless the context clearly indicates otherwise. Also,

” oy

the term “includes,” “including,

” o ” o

comprises,” “comprising,” “have,” or “having” when
used in this disclosure specifies the presence of the stated elements, but do not

preclude the presence or addition of other elements.

[0008] To address the issue of using breakable glass cover in a display device, a
plastic cover layer can be used instead to cover the display surface of a display
device. However, unlike glass, the plastic cover layer is not stiff (i.e., the plastic
layer is pliable such that it is easily bent), which can make handling of an assembly
including the plastic cover layer difficult during manufacture of a display device (or

manufacture of an electronic device that includes the display device).

[0009] In some cases, a display panel itself can include a plastic housing, such
that the display panel is also pliable. A display panel that has a plastic housing can
be referred to as a “plastic display panel.” An example of a plastic display panel is a
plastic organic light-emitting diode (OLED) display panel. Once the plastic cover
layer is attached to the plastic display panel, the assembly of the plastic cover layer
and the plastic display panel remains pliable, which makes handling of the assembly
including the plastic cover layer and the plastic display panel difficult, since
excessive bending of the assembly of the plastic layer and the plastic display panel

may cause warping or damage to the display panel.

[0010] In accordance with some implementations of the present disclosure, a
releasable rigid carrier is used during the manufacture of a display device.
Manufacturing a display device can include assembling various layers of the display
device together to form the display device. The rigid carrier can be releasably
attached to a plastic cover layer that is used as a protective cover on a display
surface of a display panel. An assembly including the rigid carrier and the plastic
cover layer is attached to the display panel. At a later stage during the manufacture
of the display device, a removable fastener that releasably attaches the rigid carrier

to the plastic cover layer can be removed, to release the rigid carrier from the plastic
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cover layer, which leaves the plastic cover layer attached to the display surface of

the display panel.

[0011] Figs. 1-4 are schematic sectional views of various assemblies at
respective different stages associated with manufacturing a device (e.g., a display
device or an electronic device) including a display panel. In some examples, the
display panel that is part of the device can be a plastic OLED panel. In other

examples, other types of display panels can be used.

[0012] In some examples, a display device that is manufactured can be a
standalone display device, which is to be operatively connected to another system
for use. In further examples, an electronic device that is manufactured can include
any of the following: a notebook computer, a tablet computer, a smartphone, a
game appliance, a wearable device (e.g., a smart watch, smart eyeglasses, a head-

mounted device), or any other type of electronic device that includes a display panel.

[0013] Note that the different stages shown in Figs. 1-4 can be performed by
respective different entities, or by the same entity. In further examples, an entity can
perform manufacturing relating to more than one of the stages shown in Figs. 1-4. In
other examples, each stage shown in Figs. 1-4 is performed by a respective different
entity. As used here, an “entity” can refer to an enterprise such as a company or an

individual.

[0014] Fig. 1 shows an assembly that includes a rigid carrier 102 and a plastic
lens 104. The plastic lens 104 constitutes a plastic cover layer (or more simply, a
“plastic layer”) that is to be provided on a display surface of a display panel. The
plastic lens 104 is a transparent lens (transparent to light, including ultraviolet light)
that is used to provide a protective layer over the display surface of the display
panel. For example, the display panel can be a touch-sensitive display panel, where
the user can make touch inputs on the display surface of the display panel. In other

examples, the display panel is a non-touch-sensitive display panel.
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[0015] The plastic lens 104 is to cover the display surface of the display panel to
protect the display surface from scratches or other damage during use. In some
examples, the plastic lens 104 can be formed of a material that includes a plastic

such as acrylic, polycarbonate, and so forth.

[0016] An issue associated with use of the plastic lens 104 is that it is pliable,
such that when handled the plastic lens 104 can be easily bent, which can cause
warping or damage to the plastic lens 104 (or an assembly of the plastic lens 104
and another component, such as a plastic display panel). To address the foregoing
issue, the plastic lens 104 is attached to the rigid carrier 102. In some examples, the
rigid carrier 102 is formed of a material that includes glass. In other examples, the
rigid carrier 102 can be formed of a different rigid material. The rigid carrier 102 in
some examples can be formed of a transparent material that is transparent to
ultraviolet light, such that ultraviolet light can pass through the rigid carrier 102 and
through the transparent plastic lens 104 to a structure below the plastic lens 104

(discussed further below).

[0017] The rigid carrier 102 is a temporary structure that is used during the
manufacturing process to provide a rigid support for the plastic lens 104 (as well as
other pliable structures used during the manufacturing process as discussed further
below). As such, the rigid carrier 102 is releasably attached to the plastic lens 104
using a removable fastener. In examples according to Fig. 1, the removable fastener
is in the form of a removable adhesive layer 106, which is sandwiched between the
rigid carrier 102 and the plastic lens 104. The removable adhesive layer 106 can
also be transparent to ultraviolet light in some examples. An upper surface of the
removable adhesive layer 106 is adhesively attached to a lower surface of the rigid
carrier 102, and a lower surface of the removable adhesive layer 106 is adhesively

attached to an upper surface of the plastic lens 104.

[0018] As used here, a lower surface of an object refers to a surface that is on a
side opposite to an upper surface of the object. The lower surface faces in the first
direction, while the upper surface of the object faces in a second direction that is

opposite the first direction. Note that in one orientation of the object, the lower
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surface of the object faces in a downward direction, while the upper surface of the
object faces in an upward direction. However, in an upside-down orientation, the
lower surface of the object faces in an upward direction, while the upper surface of
the object faces in a downward direction. In a different orientation, such as a slanted
orientation, of the object, the lower surface of the object faces in a left or right or
diagonal direction, while the upper surface of the object faces in a right or left or

different diagonal direction.

[0019] The removable adhesive layer 106 includes a pull tab 108. A human or
machine can grip the pull tab 108 to pull the adhesive layer 106 in a direction X that
is generally parallel with the main surfaces (horizontal surfaces shown in the view of
Fig. 1) of the rigid carrier 102 and the plastic lens 104. Pulling on the pull tab 108
causes the adhesive layer 106 to be released from the plastic lens 104, such that the
rigid carrier 102 can be detached from the plastic lens 104. However, the release of
the rigid carrier 102 from the plastic lens 104 does not occur until later in the

manufacturing process of a device (display device or electronic device).

[0020] The rigid carrier 102 and the plastic lens 104 releasably attached to the
rigid carrier 102 by the removable adhesive layer 106 make up a lens sub-assembly
110, which can be used in the next stage of the manufacturing process shown in Fig.
2.

[0021] In other examples, instead of using the removable adhesive layer 106, a
different type of removable fastener can be used to releasably attach the rigid carrier
102 to the plastic lens 104. For example, the removable fastener can include a
releasable clamp to clamp the rigid carrier 102 to the plastic lens 104. The clamp
can be actuated between an engaged position (to clamp the rigid carrier 102 and the
plastic lens 104 together), and a released position (to release the rigid carrier 102
and the plastic lens 104). In other examples, other types of releasable fasteners can

be used.

[0022] In the next stage of the manufacturing process, as shown in Fig. 2, the

lens sub-assembly 110 that includes the rigid carrier 102 and the plastic lens 104 is
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attached to a display sub-assembly 200 that includes a display panel 202, a support
frame adhesive layer 204, and a liner 206 that covers a lower surface of the support
frame adhesive layer 204. The liner 206 covers the lower surface of the support
frame adhesive layer 204 that is opposite the upper surface of the support frame
adhesive layer 204 that is attached to the lower surface of the display panel 202.
The liner 204 is used to temporarily cover the lower exposed surface of the support
frame adhesive layer 204 to prevent the support frame adhesive layer 204 from

inadvertently sticking to other objects.

[0023] The attachment of the lens sub-assembly 110 to the display sub-assembly
200 is performed using another adhesive layer 208 that is provided between the

lower surface of the plastic lens 104 and an upper surface of the display panel 202.

[0024] In some examples, the adhesive layer 208 includes an optically
transparent adhesive that allows viewing of the upper surface of the display panel
202 once the adhesive layer 208 is bonded to the upper surface of the display panel
202. The upper surface of the display panel 202 is the display surface of the display
panel 202. The display surface is the surface of the display panel that displays
images when the display panel is operated. The display surface of the display panel
202 is also the surface that can accept touch inputs from a user or stylus in

examples where the display panel 202 is a touch-sensitive display panel.

[0025] In some examples, the adhesive layer 208 includes an optical clear resin
(OCR) adhesive layer, a liquid optically clear adhesive (LOCA) layer, or any other
type of optical grade adhesive. In some examples, the optically transparent
adhesive layer 208 can be cured using ultraviolet light that is passed through the
transparent rigid carrier 102, the transparent removable adhesive layer 106, and the
transparent plastic lens 104. Curing the adhesive layer 208 using ultraviolet light
fixes the adhesive layer 208 such that a permanent bond can be provided between

the display panel 202 and the plastic lens 104.

[0026] In other examples, the adhesive layer 208 can be a different type of

adhesive layer.
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[0027] In examples according to Fig. 2, the adhesive layer 208 is first bonded to
the lower surface of the plastic lens 104, and then the adhesive layer 208 is bonded
to the display panel 202. In other examples, the adhesive layer 208 is first bonded to
the upper surface of the display panel 202, and then the adhesive layer 208 is

bonded to the lower surface of the plastic lens 104.

[0028] In Fig. 2, the lens sub-assembly 110 is attached to the display sub-
assembly 200, to form a lens-display assembly 210 that is used in the next stage of

the manufacturing process, as shown in Fig. 3.

[0029] In some examples, the display panel 202 is a plastic display panel, which
is also pliable, such that even after attaching the plastic lens 104 to the plastic
display panel 202, the lens-display assembly 210 that includes the plastic lens 104
and the plastic display panel 202 is still relatively pliable and difficult to handle. The
rigid carrier 102 that is part of the assembly 210 can provide structural support for
the lens-display assembly 210 in the next stage of the manufacturing process shown
in Fig. 3.

[0030] In Fig. 3, the liner 206 that lines the lower surface of the support frame
adhesive layer 204 is removed, and a lens-display assembly 210’ (which is the lens-
display assembly 210 with the liner 206 removed) is attached to a support frame 302
of a device (display device or electronic device) using the support frame adhesive
layer 204. The support frame adhesive layer 204 is bonded to an upper surface of
the support frame 302. In some examples, the support frame 302 can be a
midframe of the device. The midframe of the device can be a frame that is located
inside the display device, within the outer housing of the device. In further examples,

the support frame 302 can be part of the outer housing of the device.

[0031] The support frame 302 can be formed of a metal or another rigid material,

such as hard plastic.

[0032] Once the lens-display assembly 210’ is attached to the support frame 302,

the removable adhesive layer 106 can be removed by pulling on the pull tab 108, to
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release the removable adhesive layer 106 and the rigid carrier 102 from the
remainder of the assembly shown in Fig. 3, including the plastic lens 104, the display

panel 202, and the support frame 302.

[0033] After removing the rigid carrier 102 and the removable adhesive layer
106, a replaceable lens 402 (e.g., a replaceable plastic transparent layer) can be
attached to an upper surface of the plastic lens 104, as shown in Fig. 4. The
replaceable lens 402 can be a customer replaceable lens, such that the customer
can peel off the replaceable lens 402 and replace with a new lens. Since the plastic
lens 104 may be scratched, the replaceable lens 402 provides protection for the
plastic lens 104. In other examples, where the plastic lens 104 is scratch resistant,

the replaceable lens 402 does not have to be added.

[0034] The various stages depicted by Figs. 1-4 can be performed by multiple
respective entities. For example, the lens sub-assembly 110 of Fig. 1 can be made
by a cover lens supplier, which can manufacture (e.g., assemble) the lens sub-
assembly 110 (by attaching the rigid carrier 102 to the plastic lens 104) and ship the
lens sub-assembly 110 to a display assembly supplier that assembles the lens sub-
assembly 110 with the display sub-assembly 200 into the lens-display assembly 210
as shown in Fig. 2. The display assembly supplier can in turn ship the lens-display
assembly 210 to a device manufacturer (that manufactures a display device or an
electronic device) in which the display panel 202 is to be provided. The device

manufacturer can form the assemblies shown in Figs. 3 and 4, in some examples.

[0035] In alternative examples, the same entity can perform each of the

processes shown in Figs. 1-4.

[0036] Fig. 5 is a simplified sectional view of an assembly that includes the
display panel 202, the plastic layer 104 attached by the adhesive layer 208 to a
display surface of the display panel 202, and the transparent rigid carrier 102 to
support the plastic layer 104 and the display panel 202. The assembly further

includes the removable fastener 106 to attach the plastic layer 104 to the transparent
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rigid carrier 202, where the removable fastener 106 is to release the transparent rigid

carrier 102 from the plastic layer 104.

[0037] Fig. 6 is a flow diagram of a process of manufacturing a device, according
to some examples. The manufacturing process attaches (at 602) a first assembly to
a display panel, the first assembly including a rigid carrier and a plastic layer
removably attached to the rigid layer, the attaching causing the plastic layer to cover
a display surface of the display panel. The manufacturing process further includes
removing (at 604) a removable fastener that attaches the plastic layer to the rigid
carrier to release the rigid carrier from the plastic layer, leaving the plastic layer

covering the display surface of the display panel.

[0038] In the foregoing description, numerous details are set forth to provide an
understanding of the subject disclosed herein. However, implementations may be
practiced without some of these details. Other implementations may include
modifications and variations from the details discussed above. It is intended that the

appended claims cover such modifications and variations.
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What is claimed is:

1. An assembly comprising:
a plastic layer to cover a surface of a display panel;
a rigid carrier to support the plastic layer; and
a removable fastener to attach the plastic layer to the rigid carrier, the

removable fastener to release the rigid carrier from the plastic layer.

2. The assembly of claim 1, further comprising the display panel, wherein the
plastic layer is attached to the surface of the display panel, and
the removable fastener is to release the rigid carrier from a sub-assembly of

the plastic layer and the display panel.

3. The assembly of claim 2, further comprising an adhesive layer to attach the

plastic layer to the surface of the display panel.

4. The assembly of claim 3, wherein the adhesive layer is curable by ultraviolet

light passed through the rigid carrier.
. The assembly of claim 3, wherein a sub-assembly comprising the rigid carrier,
the plastic layer, and the adhesive layer is to attach to the surface of the display

panel.

6. The assembly of claim 2, wherein the display panel comprises a plastic

display panel.

7. The assembly of claim 1, wherein the rigid carrier is formed of a transparent

material.

8. The assembly of claim 7, wherein the transparent material comprises glass.

10
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9. The assembly of claim 1, wherein the releasable fastener comprises a

releasable adhesive.

10. A method of manufacturing a device, comprising:
attaching a first assembly to a display panel, the first assembly comprising a
rigid carrier and a plastic layer removably attached to the rigid carrier, the attaching
causing the plastic layer to cover a display surface of the display panel; and
removing a removable fastener that attaches the plastic layer to the rigid
carrier to release the rigid carrier from the plastic layer, leaving the plastic layer

covering the display surface of the display panel.

11.  The method of claim 10, further comprising:
attaching an assembly comprising the rigid carrier, the plastic layer, and the
display panel to a support frame of the display device prior to performing the

removing.

12. The method of claim 10, wherein attaching the first assembly to the display
panel comprises attaching the plastic layer to the display surface of the display panel

using an ultraviolet-light curable adhesive layer.

13. The method of claim 10, further comprising:
after the removing of the removable fastener that attaches the plastic layer to
the rigid carrier to release the rigid carrier from the plastic layer, mounting a

replaceable transparent layer on the plastic layer.

11
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14.  An assembly comprising:

a display panel,

a plastic lens attached by an adhesive to a display surface of the display
panel;

a transparent rigid carrier to support the plastic layer and the display panel;
and

a removable fastener to attach the plastic layer to the transparent rigid carrier,

the removable fastener to release the transparent rigid carrier from the plastic lens.

15.  The assembly of claim 14, wherein the display panel comprises a plastic

organic light-emitting diode display panel.

12
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602

ATTACH A FIRST ASSEMBLY TO A DISPLAY
PANEL, THE FIRST ASSEMBLY COMPRISING A
RIGID CARRIER AND A PLASTIC LAYER REMOVABLY
ATTACHED TO THE RIGID CARRIER, THE
ATTACHING CAUSING THE PLASTIC LAYER TO
COVER A DISPLAY SURFACE OF THE DISPLAY PANEL

Y

604

REMOVE A REMOVABLE FASTENER THAT
ATTACHES THE PLASTIC LAYER TO THE
RIGID CARRIER TO RELEASE THE RIGID
CARRIER FROM THE PLASTIC LAYER, LEAVING
THE PLASTIC LAYER COVERING THE DISPLAY
SURFACE OF THE DISPLAY PANEL

FIG. 6

3/3




INTERNATIONAL SEARCH REPORT

International application No.

PCT/US 2017/026404

A CLASSIFICATION OF SUBJECT MATTER

GO9F 9/00 (2006.01 )
B32B 37/12 (2006.01)
B32B 37/14 (2006.01 )

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B32B 1/00-38/00, GO9F 9/00-9/46

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

DWPI, ESP@CENET, K-PION, PAJ, SIPO, PatSearch, RUPTO, USPTO, WIPO

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
US 2006/0055842 A1 (WOO-JAE LEE et al.) 16.03.2006,

X paragraphs [0026], [0028], [0029], [0043], [0048], [0065], [0097], [0098], 1-14
Y claims 1,2,7, 8,11, 12, fig. 2-8 15
Y US 2007/0187680 A1 (SAMSUNG ELECTRONICS CO., LTD) 16.08.2007, claim 1 15
A US 2013/0063967 A1 (JIANXING LUO et al.) 14.03.2013 1-15
A WO 2007/089270 Al (SONY ERICSSON MOBILE COMM AB) 09.08.2007 1-15

D Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: “T” later document published after the international filing date or priority

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E”  earlier document but published on or after the international filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

06 December 2017 (06.12.2017)

Date of mailing of the international search report

14 December 2017 (14.12.2017)

Name and mailing address of the ISA/RU:

Federal Institute of Industrial Property,
Berezhkovskaya nab., 30-1, Moscow, G-59,

GSP-3, Russia, 125993

Facsimile No: (8-495) 531-63-18, (8-499) 243-33-37

Authorized officer
V.Shepelev

Telephone No. 495 531 65 15

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report

