wo 2012/075199 A2 | ONF 10O RO OO

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/075199 A2

7 June 2012 (07.06.2012) WIPOI|PCT
(51) International Patent Classification: (74) Agent: SMITH, Michael, S.; Lowe Graham Jones PLLC,
GO6F 3/01 (2006.01) GO6F 3/041 (2006.01) 701 Fifth Avenue, Suite 4800, Seattle, Washington 98104
GOG6F 3/02 (2006.01) (Us).

(21) International Application Number: (81) Designated States (uniess otherwise indicated, for every
PCT/US2011/062723 kind of national protection available). AE, AG, AL, AM,
. . AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(22) International Filing Date: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
30 November 2011 (30.11.2011) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(25) Filing Language: English HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, MF,
(26) Publication Language: English MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(30) Priority Data: OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
61/418,279 30 November 2010 (30.11.2010) Us SE, 8G, SK, SL, SM, ST, 8V, 8Y, TH, TJ, TM, TN, TR,

61/472,799 7 April 2011 (07.04.2011) US TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant (for all designated States except US): CLEAN- (84) Designated States (uniess otherwise indicated, for every
KEYS INC. [CA/CAJ; 4423 97th Street, Edmonton, AB kind of regional protection available): ARIPO (BW, GH,
T6E 6W6 (CA). GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
(72) Inventors (for US only): MARSDEN, Randal, J.; 10815 TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,

Bearspaw Drive East, Edmonton, AB T6J 5E1 (CA).
HOLE, Steve; 1091 Falconer Road, Edmonton, AB T6R
2C9 (CA).

DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: MULTIPLEXED NUMERIC KEYPAD AND TOUCHPAD

FIG. 3
300
/ 320
Touhipad Rortgsasd Ao 324 310
o0
m F2 [ Sl / N T
- Al bogkspce 7 8 9
- = b L. pup
4
{ ¥ ! 4 5 &
{ i % “ »
) retusmn 1 2 3
engd * o
R
? . .
i il i gal
s %
“ ¥ » i ///— )

330

(57) Abstract: A method and system that integrates a numer-
ic keypad with a touchpad in the same physical location on a
touch-sensitive display device. Operational mode of the
same location is automatically determined based on user ac-
tions with the display or based on a manual entry by the
user. The system operates in at least one mode of operation
selected from: numpad mode, touchpad mode, keyboard
mode and auto-detect mode. A visual indicator communic-
ates with the user which mode is the current mode.
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MULTIPLEXED NUMERIC KEYPAD AND TOUCHPAD

FIELD OF THE INVENTION
[0001] The invention relates to a smooth touch-sensitive surface that allows the user to rest
their hands or fingers on the surface without causing an event actuation. More specifically, the touch

surface may be made up of both a keypad and a touchpad occupying the same physical space.

BACKGROUND OF THE INVENTION

[0002] The origin of the modern keyboard as the primary method for inputting text and data
from a human to a machine dates back to early typewriters in the 19th century. As computers were
developed, it was a natural evolution to adapt the typewriter keyboard to be used as the primary
method for inputting text and data. While the implementation of the keys on a typewriter and
subsequently computer keyboards have evolved from mechanical to clectrical and finally to
electronic, the size, placement, and mechanical nature of the keys themselves have remained largely
unchanged.

[0003] As computers evolved and graphical user interfaces were developed, the mouse
pointer became a common user input device. With the introduction of portable “laptop” computers,
various new pointing devices were invented as an alternative to the mouse, such as trackballs,
joysticks, and touchpads (also referred to “trackpads”). The overwhelming majority of laptop
computers now incorporate the touchpad as the primary pointing device.

[0004] Prior to computers, a common office instrument used for performing numerical
calculations was the “adding machine”. This device incorporated number keys along with common
mathematical operation keys, such as add, subtract, multiply and devide. The operator would perform
data entry on these machines, which then display the result, print the result, or do both. Experienced

operators of adding machines were able to memorize the location of the keys and enter data and
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perform operations very quickly without looking. As computers became common, the need for
efficient numeric entry persisted and the “adding machine” functions were added to computer
keyboards in the form of a numeric keyboard (or “numpad”) typically located to the right of the
standard keyboard.

[0005] Combining the three primary user interface devices of keyboard, touchpad, and
numpad into a single device results in the device becoming unreasonably large. The problem is
further complicated by the fact that many modern keyboards incorporate yet additional keys for page
navigation, multimedia controls, gaming, and keyboard settings functions. The result can be a

“keyboard” that is often larger than the computer itself.

SUMMARY OF THE INVENTION

[0006] The present invention describes a method and system that solves the space problem by
integrating the numeric keypad part of the keyboard and the touchpad in the same physical location.

[0007] Keyboard technology has now evolved to the point of eliminating the traditional
mechanical keys, in favor of a touch-sensitive surface that can detect user input through the
correlation of touch and vibration sensors (Marsden, U.S. Patent Application Ser. No. 12/234,053).
This surface can be used to provide all the functions of the keyboard, numpad, and touchpad, but in a
much smaller space since it makes it possible to “multiplex” or use the same physical space on the
surface for multiple functions. The touch surface may incorporate either a dynamic or static display
beneath it, or a mixture of both.

[0008] In aspect of the invention, the numeric keypad and the touchpad occupy the same
physical space. This is possible due to the fact that the touch-sensitive surface, unlike traditional
mechanical keys, can have the spacing, size, orientation, and function of its “keys” dynamically
assigned.

[0009] In another aspect of the invention, the system has three modes of operation: numpad

mode, touchpad mode, and auto-detect mode. A visual indicator communicates with the user which
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mode it is in. The user changes the mode via activation of a key or key combinations on the
keyboard. Visual indicators provide feedback to the user as to which mode the device is in.

[0010] In a further aspect of the invention, the system automatically determines which mode
the user intends based on their interaction with the touch surface. For example, if the user slides their
finger across the surface, they most likely intend for it to act as a touchpad, causing the pointer to
move. Similarly, if the user taps their finger on a specific sector of the touch surface assigned to a

number key, then they most likely intend for it to be used as a numpad.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Preferred and alternative examples of the present invention are described in detail
below with reference to the following drawings:

[0012] FIGURE 1 is a hardware block diagram showing the typical hardware components of
a system formed in accordance with an embodiment of the present invention;

[0013] FIGURE 2 shows an exemplary process performed by the system shown in
FIGURE 1; and

[0014] FIGURE 3 is a schematic parital view of an exemplary touch sensitive surface formed

in accordance with an embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0015] FIGURE 1 shows a block diagram of the hardware components of a device 100 for
providing a multiplexed numeric keypad and touchpad. The device 100 includes one or more touch
sensors 120 that provides input to a CPU (processor) 110 notifying the processor 110 of contact
events when the surface has been touched, typically mediated by a hardware controller that interprets
the raw signals received from the touch sensor(s) 120 and communicates the information to the
processor 110 using a known communication protocol via an available data port. Similarly, the
device 100 includes one or more vibration sensors 130 that communicate with the processor 110
when the surface is tapped, in a manner similar to that of the touch sensor(s) 120. The processor 110

communicates with an optional hardware controller to cause a display 140 to present an appropriate
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image. A speaker 150 is also coupled to the processor so that any appropriate auditory signals can be
passed on to the user as guidance. The processor 110 has access to a memory 160, which may
include a combination of temporary and/or permanent storage, and both read-only and writable
memory (random access memory or RAM), read-only memory (ROM), writable non-volatile
memory such as FLASH memory, hard drives, floppy disks, and so forth. The memory 160 includes
program memory 170 that contains all programs and software such as an operating system 171, the
User Gesture Recognition software 172, and any other application programs 173. The memory 160
also includes data memory 180 that includes user options and preferences 181 required by the User
Gesture Recognition software 172, and any other data 182 required by any element of the device 100.

[0016] FIGURE 2 shows a flow chart of an exemplary process 200 that allows the same
physical area on a touchscreen keyboard to be used to perform the functions of both a numeric
keypad and touchpad. The process 200 is not intended to fully detail all the software of the present
invention in its entirety, but is provided as an overview and an enabling disclosure of the present
invention.

[0017] The process 200 is provided by the User Gesture Recognition Software 172. At block
205, when the process is first started, various system variables are initialized. For example, event
time out (threshold time) is set to zero. At block 210, the process waits to be notified that user
contact has occurred within the common area. While the system is waiting in block 210, a counter is
incremented with the passage of time. Once user contact has occurred, block 215 determines if the
counter has exceeded the maximum time (threshold) allowed for user input (stored as a user option in
Data Memory 181).

[0018] If the maximum time allowed for user input has been exceeded, then the system resets
the mode of the common area to the default mode in block 220. At a decision block 225, the
processor 110 determines whether or not the current mode is in touchpad mode. If the current mode
is in the touchpad mode, the processor 110 interprets the user contact as a touchpad event and outputs

the command accordingly in block 230.



WO 2012/075199 PCT/US2011/062723

[0019] If the current mode is not in the touchpad mode, then the processor 110 assumes the
common area 18 in number pad (numpad) mode and proceeds to decision block 235. In touchpad
operation, the user will make an initial touch followed by a sliding motion with their finger (or
multiple fingers). In numpad operation, the user will tap on a number key and typically will not slide
their finger. The processor 110 uses this difference in typical operation to interpret the user’s input in
decision block 235 and if a touch-and-slide motion is detected by the processor 110 based on signals
provided by the sensors 120,130, the processor 110 changes the current mode to the touchpad mode
in block 240, and outputs the user action as a touchpad event in block 245. If the user action is not a
touch-and-slide motion then the user action is output by the processor 110 as a numpad event in
block 250. After blocks 230, 245, 250, the process 200 returns to block 210.

[0020] Note that single taps (or multiple taps in succession) are also common when using a
touchpad, and are commonly assigned to functions such as “select” or what is commonly referred to
as a “mouse left button” action. These types of actions typically occur shortly after a touch-and-slide
motion, and so the system will still be in touchpad mode (since the counter will not yet have reached
the threshold in block 215).

[0021] Other user gestures on the touchpad are interpreted and assigned to functions, such as
multiple finger swipes across the touchpad. While the device 100 is in the touchpad mode, all these
gestures are interpreted as touchpad input and sent to the device’s operating system as such to be
interpreted by whatever system software resides therein. In this way, the system and method of the
present invention acts exactly like any other touchpad when in touchpad mode.

[0022] In one embodiment, the default mode is set by the user (typically through control
panel software). If the device 100 is at rest with no user input for the user-settable amount of time
(threshold), the mode is restored to the default mode.

[0023] FIGURE 3 shows a schematic view representative of a touch and tap-sensitive
keyboard 300 that incorporates on its forward-facing surface an area 310 incorporating the functions
of both a numeric keypad and touchpad. The term “keyboard” in this application refers to any

keyboard that is implemented on a touch and tap sensitive surface, including a keyboard presented on
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a touch-sensitive display. The keyboard 300 includes the outline of the area 310 incorporating the
functions of the touchpad, the keys assigned to the numeric keypad, as well as the selection keys
commonly referred to as the “left and right mouse buttons” 330. “Mode” refers to the type of
function that is assigned to the commonly-shared area 310. A separate mode key 320 allows the user
to manually select between Touchpad mode, numeric keypad (or “numpad”) mode, or “Auto” mode
(whereby the function assigned to common area 310 is determined by the system according to the
actions of the user on the surface of the common area 310).

[0024] In one embodiment, the system of the present invention displays the current mode
(touchpad or number pad) with visual indicators 320 along with an “Auto” mode visual indicator. In
this way, the user can know which mode the system is in at all times. In one embodiment, a mode
key 324 is provided below the indicators 320 on the keyboard. User activation of the mode key 324
causes the processor 110 to switch to another mode.

[0025] In one embodiment, the user may define the default mode to be the touchpad mode by
first selecting Auto mode with the mode key 324 immediately followed by a touch-and-slide motion
on the common area 310. In the absence of a touch-and-slide motion immediately following the
selection of Auto mode, the processor 110 will set the default mode to numpad mode.

[0026] In another embodiment of the invention, the touch surface is used in a fourth mode:
keyboard. In the fourth mode, the surface represents a keyboard, on which the user may enter text
using a plethora of methods designed for smaller touch surfaces (such as those invented for
smartphones). This mode is manually selected by the user through some scheme implemented on the
keyboard or computer software, or it is selected by functionality provided by the auto-detect mode.
The device stays in keyboard mode for as long as the user is typing. To exit the keyboard mode and
return to the touchpad mode, the user performs a predefined gesture — such as pressing and holding
all their fingers for a few seconds in the same location. The processor recognizes the unique gesture,
then changes mode accordingly. Other gestures could also be recognized.

[0027] In another embodiment of the invention, the touch surface incorporates a dynamic

display. The display changes in accordance with the current mode setting to display the appropriate
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image in the common area. For example, when numpad mode is selected, a numeric keypad is

displayed; when touchpad is selected, a blank rounded rectangle is displayed; and so on.
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[0028] The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A system comprising:

a surface comprising a multi-mode area;

a plurality of touch sensors coupled to the surface, the plurality of touch sensors
configured to generate at least one sense signal based on sensed user contact with the
surface;

a plurality of motion sensors, the plurality of motion sensors configured to generate a
motion signal based on sensed vibrations of the surface; and

a processor in signal communication with the surface, the plurality of touch sensors, and
the plurality of motion sensors, wherein the processor is configured to determine
mode of operation associated with the multi-mode area based on interpretation of at
least one of the generated at least one sense signal and the motion signal associated

with the multi-mode area.

2. The system of Claim 1, wherein the modes of operation comprise at least two of a keyboard

mode, a numeric keypad mode, or a touchpad mode.

3. The system of Claim 2, wherein the processor is further configured to determine the mode

of operation based on a signal associated with a user selection.

4.  The system of Claim 3, wherein the surface comprises a display device coupled to the
processor, wherein the user selection comprises activation of a mode key displayed by the processor

on the surface.

5. The system of Claim 1, wherein the surface comprises at least one visual indicator, wherein

the processor illuminates at least one visual indicator based on the determined mode of operation.

6.  The system of Claim 2, wherein the processor identifies a default mode of operation.

-8 -
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7. The system of Claim 6, wherein the processor identifies the default mode of operation to be
the touchpad mode after an auto mode selection has occurred followed within a predefined amount of
time by a determination of a sliding motion at least on or near the multi-mode area based on the at
least one sense signal,

wherein the processor identifies the default mode to be the numeric keypad mode if after
the auto mode selection no sliding motion is detected within the predefined amount of

time based on the at least one sense signal.

8. The system of Claim 6, wherein the processor determines mode of operation to be the
touchpad mode, if the processor detects a touch-and-slide motion at the multi-mode area based on the
generated at least one sense signal and the motion signal,

wherein the processor determines mode of operation to be at least one of the numeric
keypad mode or the keyboard mode, if the processor detects only a tap motion based
on the generated motion signals and the detected tap motion did not occur within a

threshold amount of time since the detected touch-and-slide motion.

9.  The system of Claim 8, wherein the processor returns interpretation of the generated at least
one sense signal and the motion signal associated with the multi-mode area to the default mode after
a predefined period of time has expired since a previously generated at least one sense signal and

motion signal associated with the multi-mode area.

10. The system of Claim 2, wherein the surface comprises a display device coupled to the
processor,

wherein the processor is configured to generate an image and present the generated image

in the multi-mode area of the surface, wherein the generated image is associated with

current mode of operation.

11. The system of Claim 1, wherein the surface comprises a static representation of at least one

of a numeric keypad, keyboard or touchpad.



WO 2012/075199 PCT/US2011/062723

12. A method comprising:
at a plurality of touch sensors, generating at least one sense signal based on sensed user
contact with a surface;
at a plurality of motion sensors, generating a motion signal based on sensed vibrations of
the surface; and
at a processor in signal communication with the surface, the plurality of touch sensors,
and the plurality of motion sensors,
receiving the generated at least one sense signal and the motion signal; and
determining mode of operation associated with a multi-mode area of the surface
based on interpretation of at least one of the received at least one sense signal

and the motion signal associated with the multi-mode area.

13. The method of Claim 12, wherein the modes of operation comprise at least two of a

keyboard mode, a numeric keypad mode, or a touchpad mode.

14. The method of Claim 13, wherein determining the mode of operation comprises

determining the mode of operation based on a signal associated with a user selection.

15. The method of Claim 12, further comprising at the processor illuminating at least one visual

indicator associated with the surface based on the determined mode of operation.

16. The method of Claim 13, further comprising at the processor identifying a default mode of

operation.

17. The method of Claim 16, wherein identifying comprises:
identifying the default mode of operation is the touchpad mode after receiving an auto
mode selection followed within a predefined amount of time by receiving at least one
sense signal determined to be a sliding motion at least on or near the multi-mode area;

and

-10 -
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identifying the default mode is the numeric keypad mode if after receiving the auto mode
selection no sense signal determined to be a sliding motion is received within the

predefined amount of time.

18. The method of Claim 16, wherein determining mode of operation comprises:
determining the mode of operation is the touchpad mode, if a touch-and-slide motion at
the multi-mode area has been detected based on the generated at least one sense signal
and the motion signal,
determining the mode of operation is at least one of the numeric keypad mode or the
keyboard mode, if only a tap motion has been detected based on the generated motion
signals and the detected tap motion did not occur within a threshold amount of time

since the detected touch-and-slide motion.

19. The method of Claim 18, further comprising at the processor returning interpretation of the
generated at least one sense signal and the motion signal associated with the multi-mode area to the
default mode after a predefined period of time has expired since a previously generated at least one

sense signal and motion signal associated with the multi-mode area.

20. The method of Claim 13, further comprising at the processor:
generating an image based on current mode of operation; and

presenting the generated image in the multi-mode area of the surface.
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