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ELECTRONIC DEVICE AND
MANUFACTURING METHOD THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This Application claims priority of China Patent
Application No. 201310513871.9, filed on Oct. 25, 2013, the
entirety of which is incorporated by reference herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a method for manu-
facturing an electronic device, and in particular to a method
providing a smooth device appearance.

[0004] 2. Description of the Related Art

[0005] The metal frame of a liquid-crystal television is
made by combining separated pieces of sheet metal. Com-
monly, the metal frame is made by combining by four pieces
of'sheet metal (to form four sides of the metal frame), wherein
the four pieces of sheet metal are connected to each other by
welding. After the four pieces of sheet metal of the metal
frame are welded together, the metal frame is punched to be
bent. The welded portions (welding seams) between the
pieces of sheet metal are not smooth. Conventionally, the
welded portions are planarized by polishing. However, the
polishing process reduces the thickness of the welded portion,
and the surface sinking occurs on the welded portion after the
metal frame is punched and bent.

BRIEF SUMMARY OF THE INVENTION

[0006] Inone embodiment, a method for manufacturing an
electronic device is provided, including the following steps.
First, an outer frame is provided, wherein the outer frame
comprises the first frame member and the second frame mem-
ber. Next, the first frame member is connected to the second
frame member by welding to form a connected structure,
wherein a welded portion is formed between the first frame
member and the second frame member. Then, a punch pinand
a punch base are provided. Next, the connected structure is
placed on the punch base. Finally, the connected structure is
punched by the punch pin.

[0007] A method for manufacturing an electronic device is
provided, including the following steps. First, an outer frame
is provided, wherein the outer frame comprises the first frame
member and the second frame member. Next, the first frame
member is connected to the second frame member by welding
to form a connected structure, wherein a welded portion is
formed between the first frame member and the second frame
member. Then, a punch pin and a punch base are provided.
Next, the connected structure is placed on the punch base.
Finally, the connected structure is punched by the punch pin.
[0008] Utilizing the method for manufacturing the elec-
tronic device of the embodiment of the invention, the welded
portion between the frame members is planarized by punch-
shaping, and the material of the welded portion need not be
removed. Therefore, a surface sinking problem at the welded
portion is prevented in the following punch-bending process.
Additionally, the appearance of the outer frame can be punch-
shaped rapidly. Compared to the conventional polishing pro-
cess, the method of the embodiment of the invention reduces
work time and cost.

[0009] A detailed description is given in the following
embodiments with reference to the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The present invention can be more fully understood
by reading the subsequent detailed description and examples
with references made to the accompanying drawings,
wherein:

[0011] FIG. 1 shows the electronic device of the embodi-
ment of the invention;

[0012] FIG. 2 shows the method for manufacturing the
electronic device of the embodiment of the invention;
[0013] FIGS. 3A~3D show punch-shaping steps of the
method for manufacturing the electronic device of the
embodiment of the invention;

[0014] FIG. 4A shows the appearance of the welded portion
at the outer surface of the outer frame; and

[0015] FIG. 4B shows the appearance of the welded portion
at the inner surface of the outer frame.

DETAILED DESCRIPTION OF THE INVENTION

[0016] The following description is of the best-contem-
plated mode of carrying out the invention. This description is
made for the purpose of illustrating the general principles of
the invention and should not be taken in a limiting sense. The
scope of the invention is best determined by reference to the
appended claims.

[0017] FIG. 1 shows an electronic device 1 of an embodi-
ment of the invention, comprising a liquid-crystal display
module 10, a plastic frame 20, a diftuser 30, a prism sheet 40,
a light guide 50, a back panel 60 and an outer frame 100. The
plastic frame 20, the diffuser 30, the prism sheet 40 and the
light guide 50 are sandwiched between the liquid-crystal
display module 10 and the back panel 60. The outer frame 100
comprises a first frame member 110, a second frame member
120, a third frame member 130 and a fourth frame member
140.

[0018] With reference to FIG. 2, a method for manufactur-
ing the electronic device is described with the combination of
the first frame member 110 and the second frame member
120, for example. First, an outer frame is provided, wherein
the outer frame comprises the first frame member and the
second frame member (S1). Next, the first frame member is
connected to the second frame member by welding to form a
connected structure, wherein a welded portion (welding
seam) is formed between the first frame member and the
second frame member (S2). Then, a punch pin and a punch
base are provided (S3). Next, the connected structure (com-
prising the first frame member and second frame member) is
placed on the punch base (S4). Finally, the connected struc-
ture is punched by the punch pin (S5).

[0019] FIGS. 3A~3C show steps S3~S5 of the method for
manufacturing the electronic device of the embodiment of the
invention. With reference to FIG. 3A, awelded portion (weld-
ing seam) 151 is formed between the first frame member 110
and second frame member 120. The first frame member 110
and the second frame member 120 are placed on the punch
base 210, and an elevation difference is formed between the
first frame member 110 and the second frame member 120.
With reference to FIGS. 3B and 3C, the first frame member
110, the second frame member 120 and the welded portion
151 are simultaneously punched with the punch pin 220.
[0020] With reference to FIG. 3A, in one embodiment, the
first frame member 110 and the second frame member 120 are
connected by laser welding. Therefore, the material thickness
of'the welded portion 151 is slightly thinner than the material
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thickness of the first frame member 110 and the second frame
member 120. The punch base 210 comprises a base surface
(planar) 211, and the first frame member 110 and the second
frame member 120 are placed on the base surface 211 to be
punched. The punch pin 220 comprises a shaping plane 221
and a shaping protrusion 222, the shaping protrusion 222 is
formed on the shaping plane 221, and the shaping protrusion
222 corresponds to the welded portion 151.

[0021] With reference to FIGS. 3B~3C, when the punch-
shaping process is performed, the shaping plane 221 contacts
the first frame member 110 and the second frame member
120, and the shaping protrusion 222 contacts the welded
portion 151 and neighboring portions of the welded portion
151 (a portion of the first frame member 110 and a portion of
the second frame member 120).

[0022] In one embodiment, a width of the welded portion
151 is shorter than or equal to 0.5 mm, and a width of the
shaping protrusion 222 is longer than the width of the welded
portion 151 by 1 mm~2 mm.

[0023] With reference to FIGS. 3A~3C, the outer frame
100 comprises an inner surface 101 and an outer surface 102.
When the electronic device is assembled, the inner surface
101 faces the liquid-crystal display module 10. When the
punch-shaping process is performed, the outer surface 102
contacts the base surface 211, and the inner surface 101
contacts the punch pin 220. Therefore, with reference to FIG.
3D, after the punch-shaping process, the outer surface 102
comprises a planar area at the welded portion 151 (FIG. 4A),
and the inner surface 101 comprises a groove 152 (FIG. 4B)
formed over the welded portion. In one embodiment, a width
of the groove 152 is longer than the width of the welded
portion by 1 mm~2 mm.

[0024] An example of the combination of the first frame
member 110 and the second frame member 120 is described
above. The combination of the second frame member 120 and
the third frame member 130, the combination of the third
frame member 130 and the fourth frame member 140, and the
combination of the fourth frame member 140 and the first
frame member 110 can also utilize the manufacturing process
described above, and the related details are omitted for brev-
ity.

[0025] Utilizing the method for manufacturing the elec-
tronic device of the embodiment of the invention, the welded
portion between the frame members is planarized by punch-
shaping, and the material of the welded portion must not be
removed. Therefore, a surface sinking problem at the welded
portion is prevented in the following punch-bending process.
Additionally, the appearance of the outer frame can be punch-
shaped rapidly. Compared to the conventional polishing pro-
cess, the method of the embodiment of the invention reduces
work, time and cost.

[0026] Use of ordinal terms such as “first”, “second”,
“third”, etc., in the claims to modify a claim element does not
by itself connote any priority, precedence, or order of one
claim element over another or the temporal order in which
acts of a method are performed, but are used merely as labels
to distinguish one claim element having a certain name from
another element having the same name (but for use of the
ordinal term) to distinguish the claim elements.

[0027] While the invention has been described by way of
example and in terms of the preferred embodiments, it isto be
understood that the invention is not limited to the disclosed
embodiments. On the contrary, it is intended to cover various
modifications and similar arrangements (as would be appar-
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ent to those skilled in the art). Therefore, the scope of the
appended claims should be accorded the broadest interpreta-
tion so as to encompass all such modifications and similar
arrangements.

What is claimed is:

1. A method for manufacturing an electronic device, com-
prising:

providing an outer frame, wherein the outer frame com-
prises a first frame member and a second frame member;

connecting the first frame member to the second frame
member by welding to form a connected structure;

providing a punch pin and a punch base;

placing the connected structure on the punch base;

punching the connected structure with the punch pin.

2. The method as claimed in claim 1, wherein the first
frame member is connected to the second frame member by
laser welding.

3. The method as claimed in claim 1, wherein the punch
base comprises a base surface, and the first frame member and
the second frame member are placed on the base surface to be
punched.

4. The method as claimed in claim 3, wherein the punch pin
comprises a shaping plane and a shaping protrusion, the shap-
ing protrusion is formed on the shaping plane, the shaping
protrusion corresponds to a welded portion where the first
frame member and the second frame member are connected
to each other.

5. The method as claimed in claim 4, wherein when a
punch-shaping process is performed, the shaping plane con-
tacts the first frame member and the second frame member,
and the shaping protrusion contacts the welded portion and a
neighboring portion of the welded portion.

6. The method as claimed in claim 5, wherein a width of the
welded portion is shorter than or equal to 0.5 mm.

7. The method as claimed in claim 6, wherein a width ofthe
shaping protrusion is longer than the width of the welded
portion by 1 mm~2 mm.

8. The method as claimed in claim 5, wherein the outer
frame comprises an inner surface and an outer surface, and
when the punch-shaping process is performed, the outer sur-
face contacts the base surface, and the inner surface contacts
the punch pin.

9. The method as claimed in claim 8, further comprising:

providing a liquid-crystal display module, a diftuser, a
prism sheet, a light guide and a back panel;

combining the outer frame, the liquid-crystal display mod-
ule, the diffuser, the prism sheet, the light guide and the
back panel, wherein the inner surface faces the liquid-
crystal display module.

10. An electronic device, comprising:

a liquid-crystal display module;

a diffuser;

a prism sheet;

a light guide;

a back panel, wherein the diffuser, the prism sheet and the
light guide are sandwiched between the liquid-crystal
display module and the back panel; and

an outer frame, covering the liquid-crystal display module,
wherein the outer frame comprises a first frame member
and a second frame member, a welded portion is formed
between the first frame member and the second frame
member, the outer frame comprises an outer surface, and
the outer surface comprises a planar area at the welded
portion.
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11. The electronic device as claimed in claim 10, wherein
a width of the welded portion is shorter than or equal to 0.5
mm.

12. The electronic device as claimed in claim 11, wherein
the outer frame comprises an inner surface, the inner surface
comprises a groove formed over the welded portion, and a
width of the groove is longer than the width of the welded
portion by 1 mm~2 mm.

13. The electronic device as claimed in claim 10, wherein
the first frame member is connected to the second frame
member by laser welding.

#* #* #* #* #*
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