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ELECTRONIC DEVICE HOUSING ASSEMBLY

BACKGROUND

[0001] Housings for electronic devices are generally formed of molded plastic.

However, plastic housings, although lightweight, can sometimes crack and/or break apart from

normal wear and tear or if the housing is subjected to a high-level of impact (e.g., being

dropped). Some housings incorporate other materials, such as magnesium and/or short,

chopped carbon fibers. However, such housings tend to be costly, induce manufacturing

variability, and limit the geometry and/or shape into which the housings can be formed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Figures 1 illustrates an electronic device in which an embodiment of a housing is

employed to advantage;

[0003] Figures 2A, 2B, and 2C illustrate different embodiments of a cross-sectional

view of the housing of Figure 1 taken along line 2-2 of Figure 1;

[0004] Figure 3 is a flowchart illustrating an embodiment for a method of manufacturing

a housing for an electronic device; and

[0005] Figure 4 is a flowchart illustrating another embodiment for a method of

manufacturing a housing for an electronic device.

DETAILED DESCRIPTION OF THE DRAWINGS

[0006] Figure 1 illustrates an electronic device 100 in which an embodiment of a

housing assembly 90 is employed to advantage. In the illustrated embodiment, electronic

device 100 is a laptop or notebook computer 104. However, it should be noted that electronic

device 100 can be any type of electronic device such as, but not limited to, a desktop computer,

a tablet computer, a personal digital assistant (PDA), a telephone, a cellular phone, or any other



type of electronic device. In the illustrated embodiment, electronic device 100 comprises a

display member 106 rotably coupled to a base member 108. Display member 106 and base

member 108 each comprise housings 96 and 98, respectively, for housing and/or supporting

one or more components of electronic device 100. For example, in the illustrative embodiment,

display member 106 comprises a front wall 80 and a back wall 82 for supporting a display

screen 110. Display member 106 also comprises top wall 84, bottom wall 86, and side walls 87

and 88. Base member 108 comprises a bottom wall 70, a working surface 72, a front wall 74, a

back wall 76, and side walls 77 and 78. In the embodiment illustrated in Figure 1, working

surface 94 comprises a keyboard 60 and a touchpad 62, and base member 108 comprises

interfaces for various user interface components disposed along any of walls 72, 74, 76, 77 and

78 (e.g. optical drive 64 disposed along side wall 77). However, it should be understood that

additional and/or different components and/or interfaces may be disposed and/or otherwise

reside along walls 72, 74, 76, 77 and 78.

[0007] In Figure 1, a portion and/or section of housing assembly 96 of display member

106 is cut away to illustrate housing assembly 96 comprising a continuous fiber composite 20

integrated and/or combined with a themoplastic resin 22 to form housing assembly 96.

Continuous fiber composite 20 is an engineered material having one or more long, filaments

and/or fibers disposed in a unidirectional, bidirectional, or other directional configuration in the

form of a sheet, tape, cloth, and/or fabric. Continuous fiber composite 20 can be made from

one or a combination of materials including, but not limited to copper, boron, titanium, fiberglass,

and graphite and may also be preimpregnated with resin. In this context, a "continuous fiber" is

a filament and/or fiber of material having some length to reinforce and/or provide strength in

selected portions of electronic device 100 (e.g., housing assembly 90). For example, in some

embodiments, continuous fiber composite 20 may be used to reinforce and/or provide additional

strength to front wall 80 of housing 96 to support display screen 110. It should be understood,

however, that walls 82, 84, 86, 87, and 88 of housing 96 and walls 70, 72, 74, 76, 77 and 78 of

housing 98 may be similarly configured. It should also be understood that continuous fiber

composite 20 may be disposed only in selected portions and/or substantially the entire portion

of housing assembly 90. For example, in some embodiments, continuous fiber composite 20

may be disposed along sides 50 and 52 and be absent from sides 54 and 56 of front wall 80.

[0008] In some embodiments, continuous fiber composite 20 is a unidirectional fabric

24 (e.g., the fibers disposed entirely or substantially in a single direction) with a primary strength



in fabric 24 along the warp direction (e.g., along the length) of the fibers. It should be

understood that, depending on the direction of desired reinforcement and/or strength,

continuous fiber composite 20 can be disposed and/or oriented along an x-axis 40, a y-axis 42,

a z-axis 44, and/or diagonally at any angle in between x-axis 40, y-axis 42, and z-axis 44. In

alternative embodiments, continuous fiber composite 20 can be a multidirectional fabric (e.g.,

fibers disposed bidirectionally, woven, etc.) and configured to provide strength along the warp

and fill directions (e.g., in at least two directions). In some embodiments, housing 96 may

comprise one or a number of sheets, plys, or layers of continuous fiber composite 20.

[0009] Figures 2A, 2B, and 2C illustrate different embodiments of a cross-sectional

view of housing 96 of electronic device 100 taken along line 2-2 of Figure 1. In Figures 2A, 2B

and 2C, housing assembly 90 is described in connection with housing 96. It should be

understood that housing 98 may be similarly configured. In Figures 2A, 2B, and 2C, continuous

fiber composite 20 is molded into and/or integrated with thermoplastic elastomer 22, thereby

forming back wall 82 of housing 96.

[0010] In Figure 2A, one or more layers of continuous fiber composite 20 is applied

and/or laid onto an internal surface 26 of a thermoplastic elastomer 22 that has been cured

and/or pre-formed into the shape of back wall 82. An "internal" surface as used herein is an

inside and/or interior surface and/or portion of a housing (e.g., housing 96) of electronic device

100. A ply of adhesive may be placed between elastomer 22 and the layer(s) of composite 22.

Continuous fiber composite 20 is then cured to enable continuous fiber composite 20 to provide

reinforcement and/or strength to back wall 82.

[0011] In Figure 2B, one or more layers of continuous fiber composite 20 is disposed

and/or located in a mold cavity of an injection molding tool. In this embodiment, a thermoplastic

resin (e.g., thermoplastic elastomer 22) is then injected into the injection molding tool, thereby

enabling continuous fiber composite 20 to be integrated and/or embedded in thermoplastic

elastomer 22. Heat and pressure is then applied to the injection molding tool to cure composite

20 and elastomer 22 to form back wall 82.

[0012] In Figure 2C, one or more layers of continuous fiber composite 20 is selectively

applied and/or laid onto a pre-shaped and/or pre-formed back wall 82. In this embodiment,

continuous fiber composite 20 is selectively applied to different, spaced-apart locations/positions

30, 32, and 34 along back wall 82. It should be understood that continuous fiber composite 20

can also be selectively disposed and/or located in a mold cavity of an injection molding tool,



thereby enabling continuous fiber composite 20 to be integrated and/or embedded in selected

portions of back wall 82 (e.g., integrated with elastomer 22). It should also be understood that

continuous fiber composite 20 can be selectively disposed and/or located along any portion and

in fewer or greater portions of back wall 82.

[0013] Figure 3 is a flowchart illustrating an embodiment for a method of manufacturing

housing assembly 90 (e.g., back wall 82) for an electronic device 100. The method begins with

block 300 where thermoplastic elastomer pre-formed and/or cured into the shape of back wall

82 of electronic device 100 is disposed in a mold cavity. In this embodiment, the mold cavity is

used to form back wall 82; however, it should be understood that the mold cavity can be used to

form any component for electronic device 100. At least one layer of continuous fiber composite

20 is selectively applied to an internal surface of back wall 82 (block 310). The mold cavity is

then closed (block 320) and heat and pressure is applied to the injection molding tool to cure

composite 20 and further form back wall 82 (block 330). The injection molding tool is then

opened (block 340). Back wall 82 is then removed from the mold cavity and prepared for further

assembly in electronic device 100 (block 350). The method terminates thereafter.

[0014] Figure 4 is a flowchart illustrating another embodiment for a method of

manufacturing housing assembly 90 (e.g., back wall 82) for an electronic device 100. The

method begins with block 400 where at least one layer of continuous fiber composite 20 is

selectively disposed in a mold cavity of an injection molding tool. In this embodiment, the mold

cavity is used to form back wall 82; however, it should be understood that the mold cavity can

be used to form any component for electronic device 100. The mold cavity is then closed (block

410) and a thermoplastic resin (e.g. thermoplastic elastomer 22) is injected into the mold cavity

(block 420). Heat and pressure is then applied to the mold cavity to cure elastomer 22 and

composite 20 to form back cover 82 with continuous fiber composite 20 integrated and/or

embedded into the thermoplastic resin 22 (block 430). The injection molding tool is then

opened (block 440). Back wall 82 is removed from the mold cavity and prepared for further

assembly in electronic device 100 (block 450). The method terminates thereafter.

[0015] Thus, embodiments of electronic device 100 comprise a housing having at least

one layer of continuous fiber composite 20 selectively integrated into housing assembly 90 for

electronic device 100. Continuous fiber composite 20 can be configured and/or disposed to

provide reinforcement and/or strength to sustain a torsional and/or lateral force applied to

housing assembly 90 of electronic device 100. Continuous fiber composite 20 can be



selectively disposed and/or located in particular areas of the housing which need to be

reinforced. Continuous fiber composite 20 can also be formed into a variety of different pieces

and/or portions of the housing for electronic device 100.



WHAT IS CLAIMED IS:

1. An electronic device (100), comprising:

a housing assembly (90) having at least one fiber composite layer (20) molded into a

portion of the housing assembly (90), the at least one fiber composite layer (20) having a warp

direction and configured to provide strength to the housing assembly (90) corresponding to the

warp direction.

2. The electronic device (100) of claim 1, where the at least one fiber composite

layer (20) comprises a unidirectional fiber composite layer (24).

3. The electronic device (100) of claim 1, wherein the at least one fiber composite

layer (20) comprises a multidirectional fiber composite layer.

4 . The electronic device (100) of claim 1, wherein the at least one fiber composite

layer (20) is embedded within a thermoplastic resin (22).

5 . The electronic device (100) of claim 1, wherein the at least one fiber composite

layer (20) is selectively located at a plurality of different positions (30, 32, 34) of the housing

assembly (90).

6 . A method of manufacturing an electronic device (100), comprising:

providing a housing assembly (90) having at least one fiber composite layer (20) molded

into a portion of the housing assembly (90), the at least one fiber composite layer (20) having a

warp direction and configured to provide strength to the housing assembly (90) corresponding to

the warp direction.

7. The method of claim 6, further comprising providing the at least one fiber

composite layer (20) having a unidirectional fiber composite layer (24).



8. The method of claim 6, further comprising providing the at least one fiber

composite layer (20) having a multidirectional fiber composite layer.

9. The method of claim 6, further comprising configuring the housing assembly (90)

having the at least one fiber composite layer (20) embedded within a thermoplastic resin (22).

10. The method of claim 6, further comprising providing the at least one fiber

composite layer (20) at a plurality of spaced-apart locations (30, 32, 34) of the housing

assembly (90).








	front-page
	description
	claims
	drawings

