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INPUT DEVICES 

Technical Field 

[0001] Various embodiments generally relate to input devices. 

Background 

[0002] The keystroke force of keys on a keyboard is essential to the user experience 

in using the keyboard. Thus, there may be a need to improve keyboards with respect to 

keystroke force. 

Summary of the Invention 

[0003] According to various embodiments, an input device may be provided. The 

input device may include: a housing; a keycap comprising a first magnet, the keycap 

being movable with respect to the housing; a second magnet being movable with respect 

to the housing; and an output interface configured to send data corresponding to a 

movement of the keycap with respect to the housing; wherein a pole of the first magnet 

and a pole of the same polarity of the second magnet point into at least substantially 

opposite directions. 

Brief Description of the Drawings 

[0004] In the drawings, like reference characters generally refer to the same parts 

throughout the different views. The drawings are not necessarily to scale, emphasis 

instead generally being placed upon illustrating the principles of the invention. The 

dimensions of the various features or elements may be arbitrarily expanded or reduced for 

clarity.. In the following description, various embodiments of the invention are described 

with reference to the following drawings, in which: 
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[0005] FIG. 1 shows an illustration of an adjustable keystroke force keyboard 

according to various embodiments; 

[0006] FIG. 2A shows an input device according to various embodiments; 

[0007] FIG. 2B shows an input device according to various embodiments; 

[0008] FIG. 3 shows a side cross section view of an adjustable keystroke force 

keyboard according to various embodiments; 

[0009] FIG. 4 shows a magnified side cross section view of an adjustable keystroke 

force keyboard according to various embodiments; 

[0010] FIG. 5 shows an illustration of a sliding magnet rack movement direction 

according to various embodiments; 

[0011] FIG. 6 shows an illustration of a side cross section view of three keys 

according to various embodiments; 

[0012] FIG. 7 shows an illustration of a side cross section view of the three keys 

according to various embodiments; and 

[0013] FIG. 8 shows a rack and pinion configuration according to various 

embodiments. 

Detailed Description 

[0014] The following detailed description refers to the accompanying drawings that 

show, by way of illustration, specific details and embodiments in which the invention 

may be practiced. These embodiments are described in sufficient detail to enable those 

skilled in the art to practice the invention. Other embodiments may be utilized and 

structural, and logical changes may be made without departing from the scope of the 

invention. The various embodiments are not necessarily mutually exclusive, as some 

embodiments can be combined with one or more other embodiments to form new 

embodiments. 

[0015] In this context, the input device as described in this description may include a 

memory which is for example used in the processing carried out in the input device. A 

memory used in the embodiments may be a volatile memory, for example a DRAM 
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(Dynamic Random Access Memory) or a non-volatile memory, for example a PROM 

(Programmable Read Only Memory), an EPROM (Erasable PROM), EEPROM 

(Electrically Erasable PROM), or a flash memory, e.g., a floating gate memory, a charge 

trapping memory, an MRAM (Magnetoresistive Random Access Memory) or a PCRAM 

(Phase Change Random Access Memory). 

[0016] In an embodiment, a "circuit" may be understood as any kind of a logic 

implementing entity, which may be special purpose circuitry or a processor executing 

software stored in a memory, firmware, or any combination thereof. Thus, in an 

embodiment, a "circuit" may be a hard-wired logic circuit or a programmable logic circuit 

such as a programmable processor, e.g. a microprocessor (e.g. a Complex Instruction Set 

Computer (CISC) processor or a Reduced Instruction Set Computer (RISC) processor). A 

"circuit" may also be a processor executing software, e.g. any kind of computer program, 

e.g. a computer program using a virtual machine code such as e.g. Java. Any other kind 

of implementation of the respective functions which will be described in more detail 

below may also be understood as a "circuit" in accordance with an alternative 

embodiment. 

[0017[ In order that the invention may be readily understood and put into practical 

effect, particular embodiments will now be described by way of examples and not 

limitations, and with reference to the figures. 

[0018] Various embodiments are provided for devices, and various embodiments are 

provided for methods. It will be understood that basic properties of the devices also hold 

for the methods and vice versa. Therefore, for sake of brevity, duplicate description of 

such properties may be omitted. 

[0019] It will be understood that any property described herein for a specific device 

may also hold for any device described herein. It will be understood that any property 

described herein for a specific method may also hold for any method described herein. 

Furthermore, it will be understood that for any device or method described herein, not 

necessarily all the components or steps described must be enclosed in the device or 

method, but only some (but not all) components or steps may be enclosed. 

3 



WO 2016/072930 PCT/SG2014/000520 

[0020] The term "coupled" (or "connected") herein may be understood as electrically 

coupled or as mechanically coupled, for example attached or fixed or attached, or just in 

contact without any fixation, and it will be understood that both direct coupling or 

indirect coupling (in other words: coupling without direct contact) may be provided. 

[0021] The keystroke force of keys on an input device (for example a keyboard) is 

essential to the user experience in using the keyboard. According to various 

embodiments, an input device (for example a keyboard, a joystick or a mouse) with 

adjustable keystroke force (in other words: with adjustable keystroke force capability) 

may be provided. Users may adjust keystroke force to suit their use preference in games 

or for work (e.g. softer feel for gaming and harder feel for a solid typing experience for 

work). 

[0022] FIG. 1 shows an illustration 100 of an adjustable keystroke force keyboard 

according to various embodiments. 

[0023] FIG. 2A shows an input device 200 according to various embodiments. The 

input device 200 may include a housing 202. The input device 200 may further include a 

keycap 204 including a first magnet. The keycap 204 may be movable with respect to the 

housing 202. The input device 200 may further include a second magnet 206. The second 

magnet 206 may be movable with respect to the housing 202. The input device 200 may 

further include an output interface 208 configured to send data (for example to a host 

computer) corresponding to a movement (for example a depression, for example a 

pressing, for example a hitting) of the keycap 204 with respect to the housing 202. A pole 

of the first magnet and a pole of the same polarity of the second magnet may point into at 

least substantially opposite directions. The housing 202, the keycap 204, the second 

magnet 206, and the output interface 208 may be coupled, for example mechanically 

coupled and/ or electrically coupled, like indicated by lines 210. 

[0024] In other words, according to various embodiments, an input device may 

include at least one key (the top of which may be referred to as keycap), which may 

include a first magnet which may be moveable together with the key (or keycap), and the 

input device may include a second magnet, which may be moveable independent from 

the keycap, and the first magnet and the second magnet may be arranged in such a way, 
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that in a first position of the second magnet, the second magnet repels the first magnet, 

and that in a second position of the second magnet, the second magnet does not interact 

with the first magnet. 

[0025] According to various embodiments, a north pole of the first magnet and a 

north pole of the second magnet 206 may point into at least substantially opposite 

directions. 

[0026] According to various embodiments, a south pole of the first magnet and a 

south pole of the second magnet 206 may point into at least substantially opposite 

directions. 

[0027] According to various embodiments, the keycap 204 may be movable with 

respect to the housing 202 at least substantially along a first axis. 

[0028] According to various embodiments, the second magnet 206 may be movable 

with respect to the housing 202 at least substantially along a second axis. 

[0029] According to various embodiments, the first axis may be at least substantially 

perpendicular to the second axis. 

[0030] FIG. 2B shows an input device 212 according to various embodiments. The 

input device 212 may, similar to the input device 200 of FIG. 2A, include a housing 202. 

The input device 212 may, similar to the input device 200 of FIG. 2A, further include a 

keycap 204 including a first magnet. The keycap 204 may be movable with respect to the 

housing 202. The input device 212 may, similar to the input device 200 of FIG. 2A, 

further include a second magnet 206. The second magnet 206 may be movable with 

respect to the housing 202. The input device 212 may, similar to the input device 200 of 

FIG. 2A, further include an output interface 208 configured to send data (for example to a 

host computer) corresponding to a movement (for example a depression, for example a 

pressing, for example a hitting) of the keycap 204 with respect to the housing 202. A pole 

of the first magnet and a pole of the same polarity of the second magnet may point into at 

least substantially opposite directions. The input device 212 may further include a sliding 

magnet rack 214, like will be described in more detail below. The input device 212 may 

further include a plurality of further keycaps 216 (or at least one further keycap), like will 

be described in more detail below. The input device 212 may further include a plurality 
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of further second magnets 218 (or at least one further second magnet), like will be 

described in more detail below. The input device 212 may further include an electrical 

actuator 220, like will be described in more detail below. The input device 212 may 

further include a control circuit 222, like will be described in more detail below. The 

housing 202, the keycap 204, the second magnet 206, the output interface 208, the sliding 

magnet rack 214, the plurality of further keycaps 216, the plurality of further second 

magnets 218, the electrical actuator 220, and the control circuit 222 may be coupled, for 

example mechanically coupled and/ or electrically coupled, like indicated by lines 224. 

[0031] According to various embodiments, the sliding magnet rack 214 may include 

the second magnet 206. 

[0032] According to various embodiments, each keycap of the plurality of further 

keycaps 216 may include a respective first magnet, and each keycap of the plurality of 

further keycaps 216 may be movable with respect to the housing 202. The plurality of 

further second magnets 218 may be movable with respect to the housing 202. Each first 

magnet of the plurality of further keycaps 216 may correspond to a second magnet of the 

plurality of further second magnets 218. For each keycaps of the plurality of further 

keycaps 216, a pole of the respective first magnet and a pole of the same polarity of the 

corresponding second magnet may point into at least substantially opposite directions. 

[0033] According to various embodiments, polarities of adjacent second magnets 

may be at least substantially parallel. 

[0034] According to various embodiments, polarities of adjacent second magnets 

may be at least substantially antiparallel. 

[0035] According to various embodiments, the sliding magnet rack 214 may include 

the second magnet 206 and the plurality of further second magnets 218. 

[0036] According to various embodiments, the input device 212 may further include 

a plurality of sliding magnet racks (not shown in FIG. 2B), and each sliding magnet rack 

may include either the second magnet 208 or one (or more) of the plurality of second 

magnets 218. 

[0037] According to various embodiments, the sliding magnet rack 214 (or the 

plurality of sliding magnet racks) may be movable and manually controlled. 
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[0038] According to various embodiments, the electrical actuator 220 may be 

configured to move the sliding magnet rack 214 (or the plurality of sliding magnet racks). 

[0039] According to various embodiments, the electrical actuator 220 may include or 

may be a motor, a servo motor, a piezo actuator, an electromagnetic actuator, an electro-

hydraulic actuator, and/ or an electro-pneumatic actuator. 

[0040] According to various embodiments, the control circuit 222 may be configured 

to control the electrical actuator 220. 

[0041] According to various embodiments, the control circuit 222 may be configured 

to control the electrical actuator 220 based on an input from the host computer. 

[0042] According to various embodiments, the control circuit 222 may be configured 

to control the electrical actuator 220 based on an input to the input device. 

[0043] According to various embodiments, the input device 212 may be a keyboard, a 

joystick, a mouse or a combined input device (combining a keyboard and/ or a joystick 

and/ or a mouse). 

[0044] According to various embodiments, a method for operating (or controlling) an 

input device may be provided. 

[0045] According to various embodiments, a method for manufacturing an input 

device may be provided. 

[0046] FIG. 3 shows a side cross section view 300 of an adjustable keystroke force 

keyboard according to various embodiments. A portion 400 of the adjustable keystroke 

force keyboard will be described in the following. 

[0047] FIG. 4 shows a magnified side cross section view 400 of an adjustable 

keystroke force keyboard according to various embodiments. It will be understood that 

although only one of each components of the adjustable keystroke force keyboard is 

labelled and described with reference to FIG. 4, a plurality of keys may be provided, and 

each key may include all or some of the components described and labelled in FIG. 4; 

furthermore, it will be understood that due to space restrictions for reference signs in FIG. 

4, components of different keys may be labelled; however, a person skilled in the art will 

understand that usually components of the same key interact accordingly. A plurality of 

keycaps may be provided. Each keycap (an exemplary one marked as 408 in FIG. 4) may 
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be pushed upwards by its embedded magnet (which may be referred to as a first magnet 

or a top magnet, for example top magnet 402) that is being repelled by another magnet 

(which may be referred to as a second magnet or bottom magnet, for example bottom 

magnet 404) embedded in a sliding magnet rack 406 (with same poles of the top magnet 

402 and the bottom magnet 404 facing each other) beneath a PCB (printed circuit board) 

418 and a rubber dome sheet 412 (or rubber dome contact 412). The sliding magnet rack 

406 may be guided by a sliding magnet rack guide 420. A purpose of the rubber dome 

sheet 412 may be to provide user with a tactile feedback upon depression of the keycap 

408. When the keycap 408 is depressed, a PCB contact 422 may be closed and a signal 

corresponding to the depressed keycap 408 may be sent to a computing device. The 

upward force provided by the rubber dome sheet may be a minimum of less than 20g 

while still maintaining a good tactile feedback. This rubber dome layer may be removed 

and replaced by haptic feedback circuitry to mimic the tactile feel when depressing the 

keycaps. A top cover 416, a mid housing 410 may be provided. A backlight LED (light 

emitting diode) 414 may illuminate portions of the keyboard. 

[0048] The required amount of force (keystroke force) to depress the keycap is 

maximum when the top and bottom magnets are aligned, like will be described with 

reference to the following figures. 

[0049] FIG. 5 shows an illustration 500 of a sliding magnet rack movement direction 

according to various embodiments. Various elements shown in FIG. 5 may be similar or 

identical to elements shown in FIG. 4, so that duplicate description may be omitted and 

the same reference signs may be used. The sliding magnet rack 406 (and with it the 

bottom magnet 404 corresponding to the keycap 408 with the top magnet 402) may be 

moved, for example in a lateral direction, like indicated by arrow 502. The Keystroke 

force is lowered by moving the magnets (i.e. the top magnet 402 and the bottom magnet 

404) out of alignment. This is achieved by the sliding movement of the sliding magnet 

rack 406. The range of sliding movement may be variable (inversely proportional to 

keystroke force) and may be limited depending on the size and magnetic strength of the 

magnets used in order to achieve proper operation. 
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[0050] FIG. 6 shows an illustration 600 of a side cross section view 600 of three keys 

according to various embodiments. Various elements shown in FIG. 6 may be similar or 

identical to elements shown in FIG. 4, so that duplicate description may be omitted and 

the same reference signs may be used. A dashed line 602 indicates along which way the 

keycap 408 may move. When the top magnet 402 and the bottom magnet 404 are aligned 

(like shown in FIG. 6), a maximum keystroke force may be provided. 

[0051] FIG. 7 shows an illustration 700 of a side cross section view 700 of the three 

keys according to various embodiments. Various elements shown in FIG. 7 may be 

similar or identical to elements shown in FIG. 4 and FIG. 6, so that duplicate description 

may be omitted and the same reference signs may be used. When the top magnet 402 and 

the bottom magnet 404 are not aligned (like shown in FIG. 7), the keystroke force may be 

lower than in the case when the top magnet 402 and the bottom magnet 404 are aligned 

(like shown in FIG. 6). 

[0052] According to various embodiments, the actuation of the sliding magnet rack 

406 may be done by the use of an electrical servo in a rack and pinion configuration (for 

example like described with reference to FIG. 8 below) for a linear motion. This may 

allow software control of keystroke force and different keystroke forces may be set 

automatically depending on the application launched by the user. 

[0053] According to various embodiments, the actuation of the sliding magnet rack 

406 may be done by the use of a sliding tab that is manually controlled by the user. 

[0054] FIG. 8 shows a rack and pinion configuration 800 according to various 

embodiments. A pinion 802 (which for example may be actuated by a motor, for example 

by an electrical servo, or which may be actuated by a user turning the pinion 802) may 

engage with a rack 804. As such, the rack 804 may be actuated by the pinion 802. When 

the pinion 802 rotates counterclockwise (like illustrated by arrow 806), the rack 804 may 

move to the right (like illustrated by arrow 808). Vice versa, when the pinion 802 rotates 

clockwise, the rack 804 may move to the left. According to various embodiments, the 

magnetic rack provided in the keyboard may be actuated by a rack and pinion 

configuration as described herein. 

[0055] The following examples pertain to further embodiments. 
9 



WO 2016/072930 PCT/SG2014/000520 

[0056] Example 1 is an input device comprising: a housing; a keycap comprising a 

first magnet, the keycap being movable with respect to the housing; a second magnet 

being movable with respect to the housing; and an output interface configured to send 

data corresponding to a movement of the keycap with respect to the housing; wherein a 

pole of the first magnet and a pole of the same polarity of the second magnet point into at 

least substantially opposite directions. 

[0057] In example 2, the subject-matter of example 1 can optionally include that a 

north pole of the first magnet and a north pole of the second magnet point into at least 

substantially opposite directions. 

[0058] In example 3, the subject-matter of any one of examples 1 to 2 can optionally 

include that a south pole of the first magnet and a south pole of the second magnet point 

into at least substantially opposite directions. 

[0059] In example 4, the subject-matter of any one of examples 1 to 3 can optionally 

include that the keycap is movable with respect to the housing at least substantially along 

a first axis. 

[0060] In example 5, the subject-matter of example 4 can optionally include that the 

second magnet is movable with respect to the housing at least substantially along a 

second axis. 

[0061] In example 6, the subject-matter of example 5 can optionally include that the 

first axis is at least substantially perpendicular to the second axis. 

[0062] In example 7, the subject-matter of any one of examples 1 to 6 can optionally 

include a sliding magnet rack comprising the second magnet. 

[0063] In example 8, the subject-matter of any one of examples 1 to 7 can optionally 

include: a plurality of further keycaps, each keycap comprising a respective first magnet, 

each keycap being movable with respect to the housing; and a plurality of further second 

magnets being movable with respect to the housing; wherein each first magnet of the 

plurality of further keycaps corresponds to a second magnet of the plurality of further 

second magnets; and wherein for each keycaps of the plurality of further keycaps, a pole 

of the respective first magnet and a pole of the same polarity of the corresponding second 

magnet point into at least substantially opposite directions. 
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[0064] In example 9, the subject-matter of example 8 can optionally include that 

polarities of adjacent second magnets are at least substantially parallel. 

[0065] In example 10, the subject-matter of any one of examples 8 to 9 can optionally 

include that polarities of adjacent second magnets are at least substantially antiparallel. 

[0066] In example 11, the subject-matter of any one of examples 8 to 10 can 

optionally include: a sliding magnet rack comprising the second magnet and the plurality 

of further second magnets. 

[0067J In example 12, the subject-matter of any one of examples 8 to 11 can 

optionally include: a plurality of sliding magnet racks, each sliding magnet rack 

comprising either the second magnet or one of the plurality of second magnets. 

[0068] In example 13, the subject-matter of example 11 can optionally include that 

the sliding magnet rack is movable and manually controlled. 

[0069] In example 14, the subject-matter of any one of examples 11 or 13 can 

optionally include an electrical actuator configured to move the sliding magnet rack. 

[0070] In example 15, the subject-matter of example 14 can optionally include that 

the electrical actuator comprises at least actuator selected from a group of actuators 

consisting of a motor, a servo motor, a piezo actuator, an electromagnetic actuator, an 

electro-hydraulic actuator, and an electro-pneumatic actuator. 

[0071] In example 16, the subject-matter of any one of examples 14 to 15 can 

optionally include a control circuit configured to control the electrical actuator. 

[0072] In example 17, the subject-matter of any one of examples 14 to 16 can 

optionally include that the control circuit is configured to control the electrical actuator 

based on an input from a host computer. 

[0073] In example 18, the subject-matter of any one of examples 14 to 17 can 

optionally include that the control circuit is configured to control the electrical actuator 

based on an input to the input device. 

[0074] In example 19, the subject-matter of any one of examples 1 to 18 can 

optionally include that the input device is at least one input device selected from a list of 

input devices consisting of a keyboard, a joystick and a mouse. 
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[0075] While the invention has been particularly shown and described with reference 

to specific embodiments, it should be understood by those skilled in the art that various 

changes in form and detail may be made therein without departing from the spirit and 

scope of the invention as defined by the appended claims. The scope of the invention is 

thus indicated by the appended claims and all changes which come within the meaning 

and range of equivalency of the claims are therefore intended to be embraced. 
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CLAIMS 

 

1. An input device comprising: 

 a housing; 

 a keycap comprising a first magnet, the keycap being movable with respect to the 

housing; 

 a second magnet being movable with respect to the housing, wherein the second 

magnet is movable independent from the keycap; and 

 an output interface configured to send data corresponding to a movement of the 

keycap with respect to the housing; 

 wherein a pole of the first magnet and a pole of the same polarity of the second 

magnet point into at least substantially opposite directions. 

 

2. The input device of claim 1, 

 wherein a north pole of the first magnet and a north pole of the second magnet point 

into at least substantially opposite directions. 

 

3. The input device of claim 1 or claim 2, 

 wherein a south pole of the first magnet and a south pole of the second magnet point 

into at least substantially opposite directions. 

 

4. The input device of any one of claims 1 to 3, 

 wherein the keycap is movable with respect to the housing at least substantially along 

a first axis. 

 

5. The input device of claim 4, 

 wherein the second magnet is movable with respect to the housing at least 

substantially along a second axis. 

 

6. The input device of claim 5, 

 wherein the first axis is at least substantially perpendicular to the second axis. 

 

7. The input device of any one of claims 1 to 6, further comprising: 
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 a sliding magnet rack comprising the second magnet. 

 

8. The input device of any one of claims 1 to 7, further comprising: 

 a plurality of further keycaps, each keycap comprising a respective first magnet, each 

keycap being movable with respect to the housing; 

 a plurality of further second magnets being movable with respect to the housing;  

 wherein each first magnet of the plurality of further keycaps corresponds to a second 

magnet of the plurality of further second magnets; 

 wherein for each keycaps of the plurality of further keycaps, a pole of the respective 

first magnet and a pole of the same polarity of the corresponding second magnet point into at 

least substantially opposite directions. 

 

9. The input device of claim 8, 

 wherein polarities of adjacent second magnets are at least substantially parallel. 

 

10. The input device of claim 8 or claim 9, 

 wherein polarities of adjacent second magnets are at least substantially antiparallel. 

 

11. The input device of any one of claims 8 to 10, further comprising: 

 a sliding magnet rack comprising the second magnet and the plurality of further 

second magnets. 

 

12. The input device of any one of claims 8 to 11, further comprising: 

 a plurality of sliding magnet racks, each sliding magnet rack comprising either the 

second magnet or one of the plurality of second magnets. 

 

13. The input device of claim 11, 

 wherein the sliding magnet rack is movable and manually controlled. 

 

14. The input device of claim 11, further comprising: 

 an electrical actuator configured to move the sliding magnet rack. 
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15. The input device of claim 14, 

 wherein the electrical actuator comprises at least actuator selected from a group of 

actuators consisting of a motor, a servo motor, a piezo actuator, an electromagnetic actuator, 

an electro-hydraulic actuator, and an electro-pneumatic actuator. 

 

16. The input device of claim 14 or claim 15 , further comprising: 

 a control circuit configured to control the electrical actuator. 

 

17. The input device of any one of claims 14 to 16, 

 wherein the control circuit is configured to control the electrical actuator based on an 

input from a host computer. 

 

18. The input device of any one of claims 14 to 17, 

 wherein the control circuit is configured to control the electrical actuator based on an 

input to the input device. 

 

19. The input device of any one of claims 1 to 18, 

 wherein the input device is at least one input device selected from a list of input 

devices consisting of a keyboard, a joystick and a mouse. 
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