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(57) Abstract: In one example, a keyboard assembly for an electronic device is disclosed. The keyboard assembly may include a
keyboard and an upper case having a space for accommodating the keyboard. The keyboard may be bonded to the upper case by at

least one laser spot weld.
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KEYBOARD ASSEMBLY FOR AN ELECTRONIC DEVICE

BACKGROUND
{0001} Electronic devices, such as notebook type personal computers, may
include a casing, a printed circuit board housed inside the casing, and
a keyboard attached t0 the casing. For example, the casing may consist of a
bottom case and an upper case. The upper case may include a space for
accommodating the keyboard that acts as an interface to provide inputs.

BRIEF DESCRIFTION OF THE DRAWINGS
{0002} Examples are described in the following delsiled description and in

reference fo the drawings, in which:

[0003]  Fig. 1 depicts a perspective view of an example keyboard assembly;

[0004] Fig. 2A depicts a perspective view of ancther example keyboard
assembly;

[0005]  Fig. 2B #lustrates an example electronic device depicting the keyboard
assembly of Fig.24, formed using at least one laser spot weld; and

[0008]  Fig. 3 depicts an example flow chart of forming a keyboard assembly for
an electronic device.

RETAILED DESCRIPTION

[G0OT]  An electronic device may include a display panel and a main body. The

main body may include 3 housing consisting of an upper case and a lower case.
The upper case may include a space for accommodating a keyboard. In some
examples, a plastic frame may be adhesively bonded to the upper caseftop case,
for instance, using glue and then hot-meited plastic posts may be used o attach
the keyboard with the upper case with the plastic frame disposed between the
upper case and the keyboard. For sxample, the hot plastic posts may be disposed
corresponding to openings defined in the keyboard and then hot-melted to attach
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the kevboard o the upper case. The aforementioned process may be complex and
need significant amount of verification time, thus selfecting the early yield process.

{06008] Examples described herein may provide keyboard assembly for an
electronic device. The keyboard assembly may include a keyboard and an upper
case having a space for accommodating the keyboard. iIn one example, the
kevhoard may he bonded to the upper case by at least one laser spot weld. The
keyboard may be bonded to the upper case by direcling a laser beam through the
upper case and/or the keyboard to form at least one aser spot weld between the
upper case and the keyhoard.

[0009] Examples described herein may not involve a plastic rame and hot-
melted plastic posis to combine the fop case and the keyboard. Further, the
examples described herein may obviate processes such as plastic fooling, bonding
fixture, and hot-melt fixture for securing the plastic frame to keyboard assembily,
thereby reducing verification time and improving yield rate. Examples described
herein may reduce manufacturing cost, thickness and weight of the slectronic
device.

[6010] Referring now to figures, Fig. 1 depicts a perspective view of an example
kevhoard assembly 100 for an electronic device. For example, the eleclronic
device may include a main body fo accommodate baltery, storage devices,
integrated circuits {(e.g., a motherboard to which the electronics are mounted or
connecied), and the like. The main hody may include a housing formed of an upper
case 104 and a lower case {s.9., 216 as shown in Fig. 2B). As shown in Fig. 1,
keyboard assembly 100 may be formed by aftaching a keyboard 102 1o upper case
104 {e g., top C case). Example upper case 104 may be mads of a mstal. Example
kavhcard 102 may nclude plurality of keys that are slectrically connedlad (o the

idaegrated ciroults via respective cormeciars.

[0011]  Fusther, upper case 104 may include a space 108 for accommodating
keyboard 102, in one exampls, keyboard 102 may be bonded to upper case 104
by at least one laser spot weld 108. Fig. 1 depiclts an example partial cross
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sactional view 110 of keyboard assembly 100 showing laser spot welds 108 o
secure keyboard 102 to upper case 104,

{6012} In one example, as shown in Fig. 1, space 106 may be defined by a
racess with a depth extending from a top surface to a lower surface of upper case
104, such that keyboard 102 may be bonded o the top surface of upper case 104,
It another example, space 108 may include a plurality of openings o receive keys
provided in keyboard 102. In this case, each key may be exposed through a
corresponding one of the openings from the boltom surface of upper case 104
{e.q., as shown in Fig. 2A).

[0013] In the example shown in FIG. 1, upon disposing keyboard 102 onto
space 1086 from the top {e.g., as shown by arrow direction in Fig. 1), keyboard 102
may be bonded to upper case 104 by laser spot weids 108. In one example,
keyboard 102 may be bonded o upper case 104 by directing a laser beam through
upper case 104 or keyboard 102 to form laser spot welds 108 between upper case
104 and kevbhoard 102. The “laser spot weld” may be formed by a weiding
technique (e.g., laser spot welding technique) that uses a laser 1o create a single
laser spot weld, In the sxample of Fig. 1, keyboard 102 may be bonded to a top

surface of upper case 104 using the laser spot welding.

[0014] Dunng the laser spot welding, a laser beam from a laser spot welder
may be iradiatedfocused through upper case 104 and/or keyboard 102 at a weld
region. Uporn irradiating the laser beam at the weld region, 2 portion of upper case
104 and keyboard 102 may gel volatilized such that a keyhole bounded by
molten material may be formed at the weld region. Example molien material may
bhe material of upper case 104 andior keyboard 102, Example upper cass 104 may
pe made of material selected from aluminium, magnesium, aluminium alioy,
magnesium aluminum alloy and/or the ke, Example keyboard 102 may be made
of material selected from plastic, thermoplastic resin, polyester and/or the like. After
laser iradiation, the molten material may get solidified and fitled into the keyhole
{o create laser spot welds 108 exiending along an interface between upper case
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104 and keyboard 102, Example laser spot welding can be carried out within a few
milliseconds.

{0015]  In one example, laser spot welds 108 may be formed between upper
case 104 and keyboard 102 by creating multiple spot welds {e.g., 108 of Fig. 1) at
scattered points hetween upper case 104 and keyboard 102, In ansther example,
laser spot welds 108 may be formed between upper case 104 and keyboard 12
by creating a8 laser-seam-weld by performing a8 series of overlapping spot welds
{e.g., 208 of Fig. 2A) between upper case 104 and keyboard 102. Example multiple
spot welds and laser-seam-weld may be created in a same way as described in
the aforementioned taser spot welding technigue.

[0018] Fig. 2A depicts a perspeclive view of another example keyboard
assembly 2004, Fig. 28 dlusirates an example electronic device 2008 depicting
keyboard assembly 200A of Fig.2A, formed by laser spot welds 208A-208N.
Example selectronic device 2008 may be a notebook personal computer, laptop
computer, a tablet computer, or the like. Elecironic device 200B may indude a
display unit 218 and a base portion 220 connecled {o display unit 218. For example,
base poartion 220 may accommodate battery, storage devices, integrated circuits
{e.g., a motherboard to which the electronics are mounted or connected), and the
jike.

{6017} Hase portion 220 may include g housing formed of an upper case 204
and a lower case 218. Further, base portion 220 may include a keyboard 202
having a plurality of keys 210, Upper case 204 may include a plurality of openings
212 {e.q., as shown in Fig. 24} to receive kays 210 provided in keyboard 202, In
ong example, upper case 204 may inchude a space 206 having plurglity of openings
212. Further, openings 212 may be formed to sizes corresponding respectively to
keys 210 provided at kevboard 202. in the example shown in Figs. 2A and 2B,
keyboard 202 may be disposed undermeath upper case 204 such that keys 210
are exposed through respective openings 212 provided in upper case 204 {8.g., a5
shown by arrow direction in Fig. 2A).
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[0018]  Upon disposing keyboard 202 undermeath upper case 204, keyboard
202 may be bonded fo upper case 204 using laser spol welds 208A-208N.
Keyboard 202 may be integrally bonded to upper case 204 by divecting @ lasey
baam through upper case 204 andfor keyboard 202 to form laser spot welds 208A-
208N between upper case 204 and keyboard 202, Futher, Fig. 2A depicts an
example parial cross sectional view 214 of keyboard assembly 200A showing
laser spot welds 208A-208N o secure kevhoard 202 to upper case 204,

[0018] In one example, laser spot welds 208 may be formed by creating
muttiple spot welds (e.q., 208 as shown in Fig. 2B} al scattered points between
upper case 204 and kevhoard 202, Example mudtiple spot welds {e.g., 208) may
be discretely formed between upper case 204 and keyboard 202, at gaps located
between each adjacent keys 210. In another example, laser spot welds 208 may
be formed by creating a laser-seam-weld (e.g., 208A-208N as shown in Fig. 2A}
by performing a series of overlapping spot welds between upper case 204 and
keyboard 202. Example laser-seam-weld may be formed belween upper case 204
and keyboard 202, at a location where a continuous gap is formed betwesen each
row/column of keys 210 and/or boundary portions of upper case 204 and keyboard
202, In one example, laser spol welds 208A-208N may be of various joint
geometries such as lap, bult, fillet, and the like. Further, each laser spot weld may

be of equal or unequal width/depth and spaced at equal/unequal interval.

{00201 Fig. 3 depicts an example flow chart 300 of a process of forming a
keyboard assembly for an electronic device. | should be understond that the
process depicted in Fig. 3 represents generalized illusirations, and thal other
processes may be added or existing processes may be removed, modified, or
rearranged without departing from the scope and spirit of the present application.

{00211 At 302, a keyboard may be provided corresponding 1o an upper case.
Example keyboard may include a wired or wireless keyboard. For exampie, upper
case may include a metal case of an electronic device, for instance, a notebook
personal compuler. In one sxample, the upper case may includs a plurahty of
openings, that are formed 1o sizes corresponding respectively to a plurality of keys
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of the keyboard. Fusther, the keyboard may be disposed benesath a lower suiface
of the upper case such that the keys are exposed through the respective openings
{e.9.; as shownrin Fig. 24} In another example,; the keyboard may be bonded e a
top surface of the upper case {e.g., as shown in Fig. 1).

(80221 At 304, the keyboard and the upper case may be laser spot welded {0
form the keyboard assembly. The keyboard assembly can be used for inputling
data to the notebook personal computer. in one example, laser spot welds {e.g.,
108 of Fig. 1) may be created by directing a laser beam to secure the keyboard to
the upper case. Example upper case may be formed from a metal such as
alurminum. in one example, muliiple spot welds may be created at scatiered poinis
between the upper case and the keyboard. In ancther example, a laser-seam-weld
may be created by performing a series of averlapping spot welds {8.q., 208A-208N
of Fig. 2A) between the upper case and the keyboard. Further, automation of laser
spot welding to secure the keyboard and the uppercase can be achieved by using
a welding robot, thereby enhancing the productivity.

[6023] K may be noted that the ahove-described examples of the present
solution are for the purpose of illustration only. Although the solution has been
described in conjunchion with a specific embodiment thereof, numerous
modifications may be possible without materially departing from the teachings and
advantages of the subject matter described herein. Other substitutions,
modifications and changes may be made without departing from the spirit of the
present solution. All of the features disclosed in this specification (including any
accompanying claims, abstract and drawings), andior all of the steps of any
method or process so disclosed, may be combined in any combination, except
combinations where at least some of such features andior steps are mutually
exclusive,

[0024]  The terms “include,” “have,” and variations thereof, as used herein, have
the same meaning as the ferm “compnse” or appropriate variation thereof.
Furthermore, the ferm “based on”, as used herein, means *based atl least in part
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on.” Thus, a feature that is described as based on some simulus can be bagssdon
the stimulus or a combination of stimuli including the stimulus.

{0025]  The present description has been shown and described with reference
{o the foregoing examples. i is understood, however, that other forms, details, and
examples can be made without departing from the spirit and scope of the present
subject matter thai is defined in the following claims.
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WHAT IS CLAIMED IS:

1. Akeyboard assembly for an slectronic device, comprising:
a keyboard; and
an upper case having a space for accommodating the keyboard, wherein the

kevbhoard heing bonded o the upper case by at least one laser spot weld.

2. The keyboard assembly of claim 1, wherein the keyboard is bonded to the
upper case by direcling a laser beam o form the at least one laser spot weld
between the upper case and the keyboard.

3. The keyboard assembly of claim 2, wherein the at least one laser spot weld
is formed between the upper case and the keyboard, by at least one of:

creating muitiple spot welds at scatiered points between the upper case and
the keyboard; and

creating a laser-seam-~weld by performing a series of overlapping spot welds
bebtween the upper case and the keyboard.

4, The keyboard assembly of claim 1, wherein the keyboard is bonded to a top
surface of the upper case.

5.  The keyboard assembly of claim 1, wherein the upper case includes a
plurality of openings, that are formed to sizes corresponding respactively to a
plurality of keys provided at the kevboard, wherein the keyboard is integrally
bonded o a lower surface of the upper case such that the keys are exposed
through the corresponding openings.

§. The keyboard assembly of claim 1, wherein the upper case {5 made of
matenial selected from a group consisting of aluminium, magnesium, aluminium
alioy, and magnesium aluminum atioy.

7. The keyboard assembly of claim 1, wherein the keyboard is made of material
selected from a group consisting of plastic, thermoplastic resin, and polyester.
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8. An electronic device, comprising:
a display unif; and
& base porion connected to the display unll, wherein the base portion
comprising:
a keyboard having a plurality of keys; and
an upper case including 2 pluralily of openings, that are formed to sizes
corresponding respectively to the plurality of keys provided at the keyboard,
wherein the keyboard is bonded io the upper case using at least one laser
spot weld,

8. The electronic device of claim 8, wherein the keyboard is bonded to the upper
case by directing a laser beam through at least one of the upper case and the
keyboard to form the at least one laser spot weld between the upper case and the
keyboard.

10. The electronic device of claim 8, wherein the at lzast one laser spot weld is
formed between the ypper case and the keyboard, by alleast one of:

creating multiple spot welds at scaftered points between the upper case and
the keyboard; and

creating a laser-seam-weld by performing a series of overlapping spot welds

between the upper case and the keyboard.

11. The electronic device of claim B, wherain the keyboard is disposed
wundemeath the upper case such that the keys are exposed through the respective
ppanings provided in the upper case.

12. A method of forming a keyboard assembly for an slectronic device, the
method comprising:

providing a keyhoard corresponding o an upper case,; and

laser spol welding the keyboard and the upper case to form the keyboard
assembly.
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13. The method of claim 12, wherein providing the keyboard corrgsponding fo the
upper case, comprises:
providing the upper case having a plurality of openings, that are formed {o
sizes corresponding respectively to a plurality of keys of the keyboard; and
disposing the keyboard beneath a lower surface of the upper case such that

the keys are exposead through the respective openings.

14. The method of claim 13, wherein laser spot welding the keyboard and the
upper case comprises:

forming at least one laser spof weld o securs the kevboard to the upper case
by direcling a laser heam.

15, The methad of claim 14, wherein forming the at least one faser spot weld to
secure the keyboard to the upper case, comprises at least one of:

creating multiple spot welds at scatiered points between the upper case and
the keyboard; and

creating a laser-seam-weld by performing a series of overlapping spot weids
between the upper case and the keyboard.
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