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BACKLIGHT KEYBOARDS

BACKGROUND
[O001] Devices, such as computers and mobile phones, have a keyboard as
an input device. The keyboard may be coupled as g peripheral device or may be
integrated with such devices. The keyboard of a computer or a mobile phone may
be a backlight keyboard i which light is {ransmitled from a backlight plane
through keycaps in the keyboard.

Brier DeESCRIPTION OF DRAWINGS
{0002} The following detailed description references the drawings, wherein;
{0003] Fig. 1 illustrates g lighting unit for a backlight keyhoard, according 1
an example implementation of the present subject matiern,
{0004] Fig. 2 ilustrates a backlight keyboard implementing a lighting unit,
according o an example implementation of the present subject matter;
{0005} Fig. 3 illustrales a sectional view of lighting unil, according o an
example implementation of the present subject matier; and
0008} Fig. 4 Hlustrates g method of manufacturing a lighting unit for a
backlight keyboard, according to an example implementation of the present
subject matter.
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DETAILED DESCRIPTION

{0007 Backlight keyboards in computers and maobile phones help usars o
identify keyboard keys while typing i low-light or dark ambient environments. &
backlight keyboard has a lighting unl, and keyboard keys that transmif light
coming from the lighting unit. The lighling unit generally includes multiple light
emitting diodes (LEDs) arranged on a substrate, along with an electric circuit
including different electrical connections o provide slectrical current to the LEDs.
The electric circuit is generally efched onto the substrate of the ighting unit. The
substrate of the lighting unil, such a8 & Flexible printed cireult (FPC) board,
generally includes eiched copper circuits to supply electric current to the multiple
LEDs. Techniques such as lithography and elching are empioyed 1o form the
atched copper circuils which are costly, and lead to higher production cycle time
for the backlight keyboards. Moreover, the use of lithographic process causes
environmental damage due to use of toxic chemicals to form the copper circuits.
{0008] Further, different LEDs arranged on the subsirate of the lighting unit
have different operating brightness. Therefore, the electric circuit of the lighting
unit generally includes separate resistors along with the electrical connections, to
achieve uniform brighiness among all LEDs. The inclusion of separate resisiors
on the substrate, along with the electrical conneclions, consumes space on the
substrate, and increases the time and cost of production of the backlight
keyboards.

{C008] According to an example implementation of the present subject
matter, resistor-freg printed lighting units for backlight keyboards are described.
in an example implementation of the present subject matter, the lighting unit
includes an electric circutt, printed on a substrate of the lighting unit. For the ease
of reference, the slectric cirguit printed on the substirale is also referred fo as a
printed circuit, hereinafter.

{0010] The printed circuit may include slectrical connections on the substrate
of the lighting unit to supply slectric current fo the LEDs. In an example
implementation, each elecirical connection fo each LED, may be formed of a
predefined width, to control electric resistance of the electrical connection fo the

LED. Further, the slectrical connections may be formed of a conductive material
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that has increased resistance than that of conductors, such as copper, o avoid
usage of separate resistor for each LED.

{00114 The predefined width of each of the electrical connection may provide
different resistance {0 the corresponding LEDs and may therefore be wtilized for
controfing uniform brightness among all the LEDs. For example, one LED may
he connected to an electical connection of width 'x” based on the resistance
requisite for uniform brightness. Further, another LED may be connected {0 an
glectrical connection of width '2.5% based on the resistance requisite for the
uniform brightness. Similarly, another LED of the lighting unit may be connected
to an electrical connection of width '0.8%X', based on the resistance requisite for
the uniform brightness. Therefore, depending on the operating brightness of each
LED, the width of different electrical cormections {o each LED may be predefined.
{0012} Therefore, the use of printed circuils made of increased resistance
conductive material along with predefined widths for sach LED may reduce the
production time of the lighting unit, and may also reduce the cost of the backiight
keyboards.

{0013] The above techniques are further described with reference fo Fig. 1,
Fig. 2, Fig. 3, and Fig. 4. #t should be noted that the description and the figures
merely Hustrate the principles of the present subject matier along with examples
described herein, and should not be construed as a limitation to the present
subject matter. it is, thus understoad that varicus arrangements may be devised
that afthough not explicitly descdbed or shown herein, embody the principles of
the present subject matter. Moreover, all statements herein reciting principles,
aspects, and implementations of the present subject matter, as well as specific
sxamples thereof, are intended to encompass equivalents thereof.

{0014] Fig. 1 illustrates a lighting unit 100 for a backlight keyboard, according
to an example implementation of the present subject matter, The lighting unit 100
may include a subsirate 102, which may it beneath the keys and structure of a
backlight keyboard 104. The substrate 102 may include muitiple LEDs 106-1,
106-2, 106-3, ..., 106-N, arranged at different jocations for lighting the backlight
keyboard 104. Further, the substrate 102 may also include electric circuit
including multiple electrical connections 108-1, 108-2, 108-3, ...,108-N. For the
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gase of axplanation, the LEDs 106-1, 106-2, 108-3, ..., 108-N have hesn
commonly referred fo as LEDs 108, and the eleclrical connections 108-1, 108-2,
108-3, ...,108-N have been commonly referred 1o as electrical connections 108,
hereinafter.

{0015] in an example of the present subject matter, the substrate may be
formed of any known insulating material, such as FR-2 (phenolic colton paper),
FR-3 {collon paper and epoxy), FR-4 (woven glass and epoxy), FR-5 {woven
glass and epoxy), FR-6 {matte glass and polyvester), G-10 {woven glass and
epoxy), CEM-1 (cotton paper and epoxy), CEM-2 {cotton paper and epoxy), CEM-
3 {(non-woven glass and spoxy), CEM-4 {woven glass and epoxy), CEM-5 (woven
glass and polvesier), and polyethylene {erephthalate (PET).

{0018} Further, the substrate 102 may be any one of 3 single-sided, double-
sided, multi-layer, alumimum-backed, flexible, rigidized flexible, and flexivigid
substrate,

{6017] In an example, the substrate 102 may be a flexible circult board and
may allow printing of electric circuits. For the ease of explanation, the electnic
circuit printed in the substrate 102 has been referred o as printed ciroult
hereinafter. In an sxample, the printed circuit may be formed by ulilizing any
known form of prinding, such as inkjet printing, roftogravure printing, 30 printing,
and faser engraving printing.

[0018] As described, the subsirate 102 may be placed within a backlight
kevbpard 104. The backlight kevboard 104 may be an external keyboard used
along with a desktop computer or any other computing device, or may be an
infegrated keyboard included in a portable computing device, such as a {aplop, a
personal digital assistant {PDA), a mobile phone, a smariphone, and a cordless
phone. Further, the backlight kevboard 104 mav siso be included in panels of
home appliances, such as washing machines, refrigerators, air conditioners,
dishwashers, and microwave ovens. i would be noted that the backlight keyboard
104 may be included with a range of electronic devices, and may not be limited
to QWERTY keyboards utilized along with computers.

{0019} The LEDs 106 disposed on the substrate 102 may be placed at

different location on the substrate 102, depending on the backlighiing requisite
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for the backlight keyboard 104, For example, in one implementation, the LEDs
106 may be placed all across the substrate 102 o uniformly backdight the
backlight keyboard 104. However, in another example implementation, the LEDs
106 may be placed along the sdges of the subsiralte 102 to light the backlight
keyboard 104 along the edges. Therefore, depending on the lighting requisite of
the backlight keyboarnd 104, the LEDs 106 may be disposed on the substrate 102.
i an example implementation of the present subject matler, the LEDs 108 may
include a combination of anvof the edge-lit LEDs, divect LEDs, and organic light-
emitting diodes (OLEDs).

[0020) As described earlier, the printed circuit may be printed on the
substrate 102, In an example implementation of the present subject matter, the
printed circult may include multiple electrical connections 108, such that each
electrical connection 108 is lo provide electnic current to one LED 1086, For
example, the slecincal connsction 108-1 may be formed such that the LED 108-
1 may be provided with the requisite electrical current. i would be noted that the
etectrical connections 108 may be printed on the subsirate 102 based on the
placement of the LEDs 106 on the substrate 102,

{00211 According to an example implementation of the present subiject
matter, sach electical connection 108, may be formed of a predefined width,
depending on the LED 106 to which it is connected {o. That is, depending on the
resistance requisite of the LED 108, to operate on a uniform brighiness, the
etectrical connection 108 may be formed of a predefined width.

00221 For example, the width of the electrical connection 108-1 may be
predefined {o %' millimeters {(mm) based on the resistance requisite of the LED
106-1, 1o operate on g defined brighiness. Simidlarly, f the LED 10683 may
requisite for a higher resistance for providing the defined brightness, the electrical
connection 108-3 may be formed of "1.75" mm. Therefore, the width of the
electrical connections 108 may be predefined based on resistance requisite of
the corresponding LEDs 108,

{0023} Although the widths of the different electrical connections 108 have
been described to be predefined, it would be noted that the slectrical connections
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108 may have similar widths in situgtions where the requisite of rasistance of the
LEDs 106, for providing the defined brightness is similar.

{0024} in an example implementation of the present subject matter, the
glectrical connections 108 may be formed by printing a conductive material onlo
the substrate 102. For example, any electrical conductor, such as metals,
elsctrolytes, superconductors, ssmiconductors, plasmas, conductive polymers,
and nonmetallic conductors such as graphite, may be utilized as the conductive
material for the electrical connections 108,

[0025] In an example implementation, the conductive material ulllized for the
slectrical connections 108 may include higher resistance than that of metallic
conductors such as copper. For example, conductive polymers such as poly (3 4-
ethylenedioxythiophene) polystyrene sulfonate, Polyacetylene, and Polyaniline
may be utilized {o form the electical conneclions 108. The use of conduclive
polymers in the sleclrical connections 108 may allow easy and efficient printing
of these materigls onto the substrate 102, and may provide requisite resistance
to each electrical connection 108,

[0026] An  electical  connection 108 made from  poly (34
gthylensdioxythiophene) polystyrene sulfonate may provide easy printing
capability onto the substrate 102 and may provide good glecirical conductivity.
Further, poly (3.4-ethylenedioxythiophene) polystyrene sulfonate may provide
higher resistance than that of conductive metals, such as copper that may allow
providing requisite resistance fo LEDs 108, by predefining the widths of the
slactrical connections 108.

[0027] In an example implementation of the present subject matter,
materials such as silver nanowire, carbon nanotube and graphene may also he
utilized as the conductive material for the electrical connections 108. The use of
silver nanowire, or carbon nanotube may also provide easy printing capahbility
anto the subsirate 102 and may provide good electrical conductivity,

{0028] Fig. 2 Hlustrates top view of a backlight kevboard 104, according to
an example implementation of the present subject matter. The bacldight keyboard
104 may comprise of a lighting unit 100 (not shown) including the substrate 102.

The substrate 102 may include a printed circuit having mulliple electrical
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connections 108. The electrical connections 108 may be connected o multiple
LEDs 108, where the width of each elecirical connection 108 ik based on
resistance requisite of a corresponding LED to which it is connected to. It would
be noted that the resistance requisite of the LEDs 106 may be based on the
requisite brightness from the LEDs 106. And therefore, depending on the
hrightness requisite from the LEDs 106, the requisite resistance for each LED
may vary, and accordingly, the predefined width of each eleclrical connection 108
may vary.

[0028] In an example implementation of the present subject matier, the
sleclrical connections 108 may be printed in the substrate 102 such that the
backlight keyboard 104 is lighted in between the keys. As described earlier, the
LEDs 108 may also be arranged at different locations, such as edges of the
backlight kevboard 104, or under sach key of the backlight kevboard 104
102,

{0030} In reference {o Fig. 2, each electrical connection 108, connected to a
corresponding LEDs 106, is of a predefined width. Further, although the LEDs
106 have been depiclted to be arranged at the top and botlom of the backhight
keyboard 104, § would be noted that the LEDs 108 may be placed beneath the
keys of the backlight keyboard 104.

{0031] Also, while a QWERTY backlight keyboard has been depicted in Fig.
2, it would be noted that the described lighting unit 100 may be implemented in
any kevboard ulllized with 8 computing system, a communication device, and an
glectronic appliance.

{0032] Fig. 3 illustrates a sectional view of a lighting unit, such as the lighting
unit 100, according 1o an example implementation of the present subiject matter.
The lighting unit 100 may include the substrate 102 and the multiple LEDs 1086
disposed over the subsirate 102. In an example implementation of the present
subject matter, the substrate 102 may further include a light guide plate 302
disposed over the LEDs 106 and the printed circuit (not shown),

{0033} In an example, the light guide plate 302 may be disposed to conifrol
gfficiency of the lighting unit 100. The light guide plate 302 may guide the light
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amitted by the LEDs 106 s a uniform manner 1o light the backlight kevyboard 104
efficiently. in an implementation, the light guide plate 302 may be made of any
one of polymethylimethacrylate (PMMA), polycarbonate, and cyclic olefin
gcopolymer {COC)L

{0034] The lighting unit 100 may also include a reflector 304 disposed
heneath the substrate 102, to reflect any light being dispersed fowards the
subsirate 102. The presence of the reflector may increase the light available for
the backlighiing, thereby increasing the overall brightness of the lighting unit 100,
[0035] In an example implementation of the present subject matier, the
lighting unit 100 may also include 3 light scaltering pattern 306 formed over the
fight guide plate 302, to uniformiy scatter the light being emitted by the light guide
plate 302, The light scattering pattern 306 may be formed over the light guide
plate 302 through any of the known printing techniques, such as a screen printing
technique, an ulira-violet (UV) based imprinting technique, an ink-et printing
technique, a rofogravire printing technigue, 30 printing technique, and a laser
engraving technique.

{00386] Therefore, the light guide plate 302, the reflector 304 along with the
fight scaftering pattern 308 may allow the lighting unit 100 to direct the light
srmitted by the LEDs 106 towards the front of the backlight keyboard 104, thereby
providing efficient and effective backlighting to the backlight keyboard 104,
{0037} The use of the printed circuils which ¢an be formed by known printing
techniques, such as screen printing, aflow reduction in cost of production of the
Hghting units for backlight keyboards. Further, the use of predefined widths for
glectrical connections {o the LEDs may allow for elimination of use of resistors in
the electrical circuits. And therefore, the described lighting units may provide
uniform brightness, without the ulilization of separate resistors.

{0038] Fig. 4 Hlustrates a method 400 of fabricating lighting units for 3
backlight keyboard, in accordance 1o an exampile implementation of the present
subject matter. The order in which the method 400 is described is not intended to
be construed as a limitation, and any number of the described method blocks may
be combined in any order to implement the method 400, or any alternative

methods. Furthermore, the method 400 may be implemented by electronic
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gircuits, or processor(s) through any suitable hardware, or combination thereof
for fabrication of the lighting units.

{0038] At block 402, a plurality of LEDs are atlached on a substrate of the
backlight keyboard, wherein the pluralily of LEDs is {o backlight the keyboard.
The LEDs may be attached at different location on the substrate, based on the
fayout and configuration of the backlight keyboard. For example, the LEDs may
he arranged such that they lie beneath the keys of the backlight keyhoard.
{0040} At block 404, g plurglity of electrical connections of predefined widths
are printed on the substrate to form a printed circuit and provide electrical current
to the plurality of LEDs. In an example implementation of the present subject
matier, the widih of each of the plurality of electrical connections is predefined to
{0041} Although implementations of the present subject matter have been
described in language specific fo methods andfor structural features, i is fo be
understoad that the present subject matier s not limited (o the specific methods
or features described. Rather, the methods and specific features are disclosed
and explained as example implementations of the present subject matier.
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1 A backlight keyboard comprising:
a substrate;

& plurality of Light Emilting Diodss (LEDs) disposed on the
substrate, 1o backlight the backlight keyboard,

g printed circuit disposed on the substrale, wherein the prined
circuit comprises of a plurality of electrical connections to provide electric
current o the plurality of LEDs, and wherein width of each of the plurality
of electrical connections is predefined i{o control brightness of a
corresponding LED from amongst the plurality of LEDs.

2. The backlight keyboard as claimed in claim 1, wherein the printed circuit is
made of one of conductive polymer, silver nanowire, carbon nanctube and
graphene.

3 The backlight keyboard as claimed in claim 2, wherein the conductive
polymer is one of a poly (3 4d-ethylenedioxythiophene) polystyrene sulfonate,
Polyacetylene, and Polyaniline.

4. The backlight keyboard as claimed indlaim 1, further comprising a reflecior
surface, disposed below the substrate to reflect light emitted by the plurality of
LEDs.

5. The backlight keyboard as claimed in claim 1, further comprising a ight
guide plate disposed over the printed circuit and the plurality of LEDs.

8. The backlight keyboard as claimed in claim 1, wherein the width of each of
the plurality of electrical connections corresponds o an slectrical resistances of
the corresponding elecinical connection.
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7. The backlight keyboard as claimed in claim 1, wherein the plurality of LEDs
is one of an edge-it LED, a direct LED, and an organic light-emitting dicde
{OLED).

8. A method of fabricating lighting units for a backlight kevboard, the method
comprising:

altaching a plurality of LEDs on a substrale of the backlight
keyhoard, wherein the plurality of LEDs is {o backlight the keyhoard; and

printing a plurality of electrical connections of predefined widths on
the substrate to form a printed circut to provide electrical current {0 the
plurality of LEDs, wherein width of each of the plurality of electrical
connections is predefined to conirol brightness of a corresponding LED
from amongst the plurality of LEDs.

8. The method as claimed in claim 8, wherein the printing is done by one of
a screen printing technique, a ultra-violet (UV) based imprinting technigue, an ink-
et printing technique, g roiogravure printing technique, 3D printing technigue, and
a laser engraving technigue.

10,  The method as clagimed in clgim 8, wherein the method comprises
disposing the substrate onto a reflector surface to reflect light emitted by the
plurality of LEDs.

11. The method as claimed in clgim B, wherein the method further comprises
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12,  The method as caimed in claim 8, wherein the method further comprises
forming a light scattering pattern over a light guide plate, wherein the light guide
plate is disposed over the printed circuit and the plurality of LEDs.

13, The method as claimed in claim 12, wherein the forming is done by one of
a sereen printing technigue, a ultra-violet (UV) based imprinting technigue, an ink-
jet printing technique, a rofogravure printing technique, 3D printing technique, and
a laser sngraving technique.

14, A fighting unit for backlighting a keyboard, the lighting unit comprising:
a substrate;
a plurality of LEDs disposed on the substrate; and

a plurality of electrical connections 1o provide slectric current o the
plurality of LEDs, wherein width of sach of the plurality of electrical
connections is predefined to control brightness of a corresponding LED

from amongst the plurality of LEDs.

15.  The lighting unit as claimed in claim 14, wherein the plurality of elecirical
gonnections is printed onto the substrate by one of a screen printing technique, 8
ultra-violet {UV} based imprinting technigue, an ink-jet printing fechnique, a
rotogravure printing technique, 3D printing technique, and a laser engraving

technique.
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