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IN THE CLAIMS: 

Please cancel claims 1 - 20 without prejudice. 

1 - 20. ( canceled) 

Please add the following new claims. 

21. (new) A portable wireless computer system, comprising: 

a top surface comprising a touch sensitive display, the top surface 

containing no movable button; 

a processor; 

a transceiver for sending and receiving wireless signals over a 

communications network; 

a solid-state memory storing computer instructions configured to: 

enable the portable wireless computer system to run a 

plurality of applications, the applications comprising a telephone, chat or 

SMS, a calculator, a camera, an alarm, a clock, a music player, and email; 

and 

cause the portable wireless computer system (a) to 

highlight a first item corresponding to a current position of an object gliding 

over a linear list of items on said display and to select a second item from 

the list at least partially based on where the object stops gliding and is lifted 

from said display, and (b) to present a plurality of communication options 

on said display for a given contact, wherein the communication options 

comprise call, email, and chat or SMS; and 

a housing surrounding said display and enclosing said processor, 

said transceiver, and said solid-state memory. 
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22. (new) The portable wireless computer system of claim 21, 

wherein the plurality of applications comprise: (a) a first application 

providing options on said display for editing, deleting and sending a picture, 

(b) a second application and a third application capable of running 

simultaneously, the second application capable of being presented on top 

of the third application on said display, and (c) a fourth application and a 

fifth application capable of running simultaneously, the fourth application 

being a music player, and the fifth application being email, chat or SMS. 

23. (new) The portable wireless computer system of claim 22, 

wherein the portable wireless computer system is a mobile phone, and the 

computer instructions are configured to enable the portable wireless 

computer system to present a user interface, the user interface comprising 

at least two states, namely: (a) a tap-present state, wherein a plurality of 

tap-activatable icons for activating a plurality of corresponding pre

designated applications, functions, services, settings or tasks are present, 

each of the plurality of pre-designated applications, functions, services, 

settings or tasks being activated in response to a tap on its corresponding 

icon, and (b) a tap-absent state, wherein the plurality of tap-activatable 

icons are absent, the tap-absent state configured to be transitioned to the 

tap-present state in response to a multi-step user gesture comprising the 

object: (i) touching an edge area of said display, and then (ii) gliding on 

said display away from the edge area. 

24. (new) The portable wireless computer system of claim 23, 

wherein the plurality of tap-activatable icons represent applications 

comprising a telephone, chat or SMS, a camera, a music player and email. 
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25. (new) The portable wireless computer system of claim 22, 

wherein the computer instructions are configured to activate a function in 

response to a multi-step user gesture comprising the object touching said 

display at a location corresponding to a demarcated representation of the 

function followed by the object gliding away from the location along said 

display, wherein the maximum diagonal dimension of the representation is 

less than a thumb's width, the representation represents only the function, 

and is not relocated during the multi-step user gesture, and the function is 

not activated differently based on a direction of the gliding. 

26. (new) The portable wireless computer system of claim 25, 

wherein the function is a member of the group consisting of an application, 

and a menu for configuring services or settings for an operations system or 

an application, and wherein the maximum diagonal dimension of the 

representation is less than one inch. 

27. (new) The portable wireless computer system of claim 26, 

wherein the computer instructions are configured (a) to enable the portable 

wireless computer system to scroll content on said display in response to 

the object touching a first location on said display and gliding up or down 

on said display from the first location, and (b) to enable the portable 

wireless computer system to move an application, a function, a service or 

a setting one step forward or backward or to close or remove an application, 

a function, a service or a setting on said display in response to the object 

touching a second location on said display and gliding to the right or to the 

left from the second location. 

28. (new) The portable wireless computer system of claim 25, 

wherein the function activated in response to the multi-step user gesture 
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presents one or more alphanumeric characters in a keyboard user interface 

on said display. 

29. (new) The portable wireless computer system of claim 22, 

wherein the computer instructions are configured to enable the portable 

wireless computer system: 

(a) to enable a graphical user interface for accessing a plurality of 

gadgets, each gadget comprising an area containing at least a portion of 

dynamically generated data related to that gadget, wherein the user 

interface: 

(i) arranges the plurality of gadgets in a layout that is 

larger than said display, whereby some of the gadgets are in said display 

and others of the gadgets are out of said display; 

(ii) expands one of the gadgets in said display beyond an 

edge of said display to show more data therein by shifting other gadgets; 

and 

(iii) pans the layout within said display to bring some of 

the gadgets into said display and/or to move some of the gadgets out of 

said display, in response to the object touching one of the gadgets on said 

display, and then the object gliding along said display away from the 

touched location; and 

(b) to detect an object touching with hard pressure an on-screen 

element selected from the group consisting of a gadget, a letter, a key, a 

button or an icon and then to activate the on-screen element, thereby 

resulting in: (i) enlarging the on-screen element, (ii) displaying a callout 

balloon with a copy of the on-screen element inside, or (iii) a combination 

thereof. 

30. (new) A mobile phone system, comprising: 
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a top surface comprising a touch sensitive display, the top surface 

having no movable button; 

a processor coupled to said display; 

a transceiver for sending and receiving wireless signals over a 

communications network; 

a solid-state memory storing computer instructions configured to 

enable the mobile phone system: (a) to activate a function in response to 

a first multi-step user gesture comprising an object touching an area 

corresponding to a demarcated representation of the function followed by 

gliding away from the area on said display, wherein the demarcated 

representation represents only the function and does not relocate during 

the first multi-step user gesture, and the function is not activated differently 

based on a direction of the gliding, (b) to present a plurality of functions, 

applications, services or settings in response to a second multi-step user 

gesture comprising the object touching an edge area of said display 

followed by gliding within said display away from the edge area, (c) to 

highlight a first item corresponding to a current position of the object gliding 

over a linear list of items on said display and to select a second item from 

the list at least partially based on where the object stops gliding and is lifted 

from said display, (d) to run a first application wherein a touch keyboard 

presented on said display enables a user to edit or save text in the first 

application, (e) to run a second application configured to provide options 

for editing, deleting and sending a picture on said display, (f) to present a 

plurality of communication options for a given contact, the communication 

options comprising call, email, and chat or SMS, (g) to scroll content on 

said display in response to the object touching a first location on said 

display and gliding up or down on said display from the first location, and 

(h) to move an application, a function, a service or a setting one step 

forward or backward or to close or remove an application, a function, a 
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service or a setting on said display in response to the object touching a 

second location on said display and gliding to the right or to the left from 

the second location; and 

a housing surrounding said display and enclosing said processor, 

said transceiver, and said solid-state memory. 

31. (new) The mobile phone system of claim 30, wherein the 

computer instructions are configured to enable the mobile phone system to 

present a user interface, the user interface comprising at least two states, 

namely, (a) a tap-present state, wherein a plurality of tap-activatable icons 

for activating a plurality of corresponding pre-designated applications, 

functions, services, settings or tasks are present, each of the plurality of 

pre-designated applications, functions, services, settings or tasks being 

activated in response to a tap on its corresponding icon, and (b) a tap

absent state, wherein the plurality of tap-activatable icons are absent, the 

tap-absent state configured to be transitioned to the tap-present state in 

response to a third multi-step user gesture comprising: the object (i) 

touching an edge area of said display, and then (ii) gliding on said display 

away from the edge area. 

32. (new) The mobile phone system of claim 31, wherein the 

plurality of tap-activatable icons represent applications comprising a 

telephone, chat or SMS, a camera, a music player and email. 

33. (new) The mobile phone system of claim 30, wherein the 

computer instructions are configured to enable the mobile phone system to 

run a plurality of applications, the applications comprising: (a) a telephone, 

chat or SMS, a calculator, a camera, an alarm, a clock, a music player, and 

email; (b) a third application and a fourth application capable of running 
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simultaneously, the third application capable of being presented on top of 

the fourth application on said display; and (c) a fifth application and a sixth 

application capable of running simultaneously, the fifth application being a 

music player and the sixth application being email, chat or SMS. 

34. (new) The mobile phone system of claim 30, wherein the text 

saved in the first application is configured for use as an address, a 

telephone number, or a message in phone call, email, chat or SMS. 

35. (new) The mobile phone system of claim 30, wherein the 

function activated in response to the first multi-step user gesture enables 

an alphanumeric character to be entered using a keyboard presented on 

said display. 

36. (new) The mobile phone system of claim 30, wherein the 

computer instructions are configured to enable the mobile phone system: 

(1) to enable a graphical user interface for accessing a plurality of 

gadgets, each gadget comprising an area containing at least a portion of 

dynamically generated data related to that gadget, wherein the user 

interface: 

(a) arranges the plurality of gadgets in a layout that is 

larger than said display, whereby some of the gadgets are in said display 

and others of the gadgets are out of said display; 

(b) expands one of the gadgets in said display to show 

more data therein by shifting other gadgets; and 

(c) pans the layout within said display to bring some of 

the gadgets into said display and/or to move some of the gadgets out of 

said display, in response to (i) the object touching one of the gadgets on 
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said display, and then (ii) the object gliding along said display away from 

the touched location; and 

(2) to detect an object touching with hard pressure an on-screen 

element from the group consisting of a gadget, a letter, a key, a button or 

an icon and then to activate the on-screen element, thereby resulting in (a) 

enlarging the on-screen element, (b) displaying a callout balloon with a 

copy of the on-screen element inside, or (c) a combination thereof. 

37. (new) A mobile phone system, comprising: 

a top surface comprising a touch sensitive display, the top surface 

containing no movable button; 

a processor; 

a transceiver for sending and receiving wireless signals over a 

communications network; 

a solid-state memory storing computer instructions configured to 

enable the mobile phone system: (1) to highlight a first item corresponding 

to a current position of an object gliding over a linear list of items on said 

display and to select a second item from the list at least partially based on 

where the object stops gliding and thereafter is lifted from said display, and 

(2) to provide a user interface, the user interface comprising at least two 

states, namely: (a) a tap-present state, wherein a plurality of tap

activatable icons for activating a plurality of corresponding pre-designated 

applications, functions, services, settings or tasks are present, each of the 

plurality of pre-designated applications, functions, services, settings or 

tasks being activated in response to a tap on its corresponding icon, and 

(b) a tap-absent state, wherein the plurality of tap-activatable icons are 

absent, the tap-absent state configured to be transitioned to the tap

present state in response to a first multi-step user gesture comprising: the 
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object (i) touching an edge area of said display, and then (ii) gliding on said 

display away from the edge area; and 

a housing surrounding said display and enclosing said processor, 

said transceiver, and said solid-state memory. 

38. (new) The mobile phone system of claim 37, wherein the 

computer instructions are further configured to enable the mobile phone 

system to run a plurality of applications, the applications comprising a 

phone, chat or SMS, a calculator, a camera, an alarm, a clock, a music 

player, and email, the plurality of applications comprising: (a) a first 

application wherein a touch keyboard presented on said display enables a 

user to edit or save text in the first application, (b) a second application 

providing options for editing, deleting and sending a picture on said display, 

(c) a third application and a fourth application capable of running 

simultaneously, the third application capable of being presented on top of 

the fourth application on said display, and (d) a fifth application and a sixth 

application capable of running simultaneously, the fifth application being a 

music player, and the sixth application being email, chat or SMS, and (e) a 

seventh application providing a plurality of communication options for a 

given contact, the communication options comprising call, email, and chat 

or SMS. 

39. (new) The mobile phone system of claim 38, wherein the 

instructions are configured to enable the mobile phone system: (a) to scroll 

content on said dis play in response to the object touching a first location 

on said display and gliding up or down on said display from the first location, 

(b) to move an application, a function, a service or a setting one step 

forward or backward or to close or remove an application, a function, a 

service or a setting on said display in response to the object touching a 
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second location on said display and gliding to the right or to the left from 

the second location, and (c) to activate a function in response to a second 

multi-step user gesture comprising the object touching an area 

corresponding to a demarcated representation of the function followed by 

gliding away from the area on said display, wherein the demarcated 

representation represents only the function and does not relocate during 

the second multi-step user gesture, and the function is not activated 

differently based on a direction of the gliding. 

40. (new) The mobile phone system of claim 39, wherein the 

computer instructions are configured to enable the mobile phone system: 

(a) to enable a graphical user interface for accessing a plurality of 

gadgets, each gadget comprising an area containing at least a portion of 

dynamically generated data related to that gadget, wherein the user 

interface: 

(i) arranges the plurality of gadgets in a layout that is 

larger than said display, whereby some of the gadgets are in said display 

and others of the gadgets are out of said display; 

(ii) expands one of the gadgets in said display to show 

more data therein by shifting other gadgets; and 

(iii) pans the layout within said display to bring some of 

the gadgets into said display and/or to move some of the gadgets out of 

said display, in response to the object touching one of the gadgets on said 

display, and then the object gliding along said display away from the 

touched location; and 

(b) to detect an object hard-pressing an on-screen element from 

the group consisting of a gadget, a letter, a key, a button or an icon, and 

then to activate the on-screen element, thereby resulting in (i) enlarging 
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the on-screen element, (ii) displaying a callout balloon with a copy of the 

on-screen element inside, or (iii) a combination thereof. 
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REMARKS 

Applicant has canceled claims 1 - 20, and has added new 

claims 21 - 40. No new matter has been introduced, and support for the 

new claims is provided below. Claims 21 - 40 are presented for 

examination. 

Support for New Claims in Original Specification 

New independent claim 21 for a portable wireless computer 

system is supported in priority document U.S. Serial No. 10/315,250, filed 

on December 10, 2002, at least by the text and figures listed in the table 

below. 

Claim 21 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

a top surface Page 9, lines 1 - 3. FIG. 13 shows 
comprising a touch opening 51 for touch 
sensitive display, the sensitive display 3, 
top surface containing and no movable 
no movable button buttons, on the top 

surface of enclosure 5. 
a processor Page 5, lines 12 - 18; FIG. 14 shows 

Paqe 9, lines 12 - 15 computer 6. 
a transceiver for Page 3, lines 19 - 21; FIG. 6 shows phone, 
sending and receiving Page 6, lines 30 - 34. SMS, chat and email 
wireless sig na Is over a applications. 
communications 
network 
a solid-state memory Page 9, lines 10 - 15. FIG. 14. 
storing computer 
instructions configured 
to enable the portable 
wireless computer 
system to run a 
plurality of 
applications 
the applications Page 6, line 10 FIG. 3 shows alarm 
comprising a mentions "clock" and icon 215. 
telephone, chat or "alarm". FIG. 6 shows 
SMS, a calculator, a telephone, chat, SMS, 
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Claim 21 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

camera, an alarm, a calculator, camera, 
clock, a music player, music player and 
and email email applications. 
cause the portable Page 7, lines 1-15 FIGS. 6 - 8. 
wireless computer and 27 - 30. 
system (a) to 
highlight a first item 
corresponding to a 
current position of an 
object gliding over a 
linear list of items on 
said display and to 
select a second item 
from the list at least 
partially based on 
where the object 
stops gliding and is 
lifted from said display 
to present a plurality According to page 5, 
of communication line 28 - page 6, line 
options on said display 7, when the current 
for a given contact, application handles a 
wherein the contact, then the 
communication icons that are shown 
options comprise call, when the first function 
email, and chat or is activated are 
SMS services such as call, 

email, chat or SMS. 

Page 6, lines 30 - 34 
discusses providing 
the options: call, 
email, and SMS, for 
inputted text. 

a housing surrounding Page 2, lines 16 and FIG. 13. 
said display and 17; 
enclosing said Page 9, lines 1 and 2. 
processor, said 
transceiver, and said 
solid-state memory. 
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New dependent claim 22 is supported in priority document U.S. 

Serial No. 10/315,250, filed on December 10, 2002, at least by the text 

and figures listed in the table below. 

Claim 22 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

a first application Page 6, lines 4 - 7. 
providing options on 
said display for 
editing, deleting and 
sendinq a picture 
a second application Page 5, lines 12 - 14. 
and a third application 
capable of running 
simultaneously, the 
second application 
capable of being 
presented on top of 
the third application 
on said display 
a fourth application Page 5, lines 12 - 18. FIG. 6 shows that 
and a fifth application music player, email, 
capable of running chat and SMS are 
simultaneously, the available applications. 
fourth application 
being a music player, 
and the fifth 
application being 
email, chat or SMS 
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New dependent claim 23 is supported in priority document U.S. 

Serial No. 10/315,250, filed on December 10, 2002, at least by the text 

and figures listed in the table below. 

Claim 23 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

wherein the portable Page 7, lines 16 - 18. FIG. 6 shows a phone 
wireless computer application. 
system is a mobile 
phone 
a tap-present state, Page 2, line 29 - page FIGS. 3, 4 and 6. 
wherein a plurality of 3, line4; 
tap-activatable icons Page 5, lines 28 - 30, 
for activating a and page 6, lines 12 
plurality of and 13; 
corresponding pre- Page 7, lines 1 - 3. 
designated 
applications, 
functions, services, 
settings or tasks are 
present, each of the 
plurality of pre-
designated 
applications, 
functions, services, 
settings or tasks being 
activated in response 
to a tap on its 
correspondinq icon 
a tap-absent state, FIG. 1. 
wherein the plurality 
of tap-activatable 
icons are absent 
the tap-absent state Page 2, lines 25 - 32; FIGS. 1 - 3. 
configured to be Page 5, lines 24 - 30; 
transitioned to the Page 8, lines 21 and 
tap-present state in 22. 
response to a multi-
step user gesture 
comprising the object: 
(i) touching an edge 
area of said display, 
and then (ii) qlidinq 
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Claim 23 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

on said display away 
from the edge area. 

New dependent claim 24 is supported in priority document U.S. 

Serial No. 10/315,250, filed on December 10, 2002, at least by the text 

and figures listed in the table below. 

Claim 24 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

the plurality of tap- Page 7, lines 1 - 10. FIGS. 6 and 7. 
activatable icons 
represent applications 
comprising a 
telephone, chat or 
SMS, a camera, a 
music player and 
email. 

Atty. Docket No. AEQUITAS.P00l -17-

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 17 of 1315



New dependent claim 25 is supported in priority document U.S. 

Serial No. 10/315,250, filed on December 10, 2002, at least by the text 

and figures listed in the table below. 

Claim 25 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

the computer Page 2, lines 25 - 27; FIGS. 1 - 3, 5 and 6. 
instructions are Page 5, lines 19 - 27. 
configured to activate 
a function in response 
to a multi-step user 
gesture comprising 
the object touching 
said display at a 
location corresponding 
to a demarcated 
representation of the 
function followed by 
the object gliding 
away from the 
location along said 
display, 
the maximum Page 9, lines 3 and 4. FIGS. 1, 2, 8, 9 and 
diagonal dimension of 11 - 13. 
the representation is 
less than a thumb's 
width, 
the representation Page 5, lines 19 - 27; 
represents only the Page 8, lines 31 - 33; 
function, and is not 
relocated during the 
multi-step user 
gesture, and the 
function is not 
activated differently 
based on a direction 
of the gliding. 
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New dependent claim 26 is supported in priority document U.S. 

Serial No. 10/315,250, filed on December 10, 2002, at least by the text 

and figures listed in the table below. 

Claim 26 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

wherein the function Page 5, lines 21 - 23 
is a member of the and 28 - 30; 
group consisting of an Page 6, lines 8 - 10. 
application, and a 
menu for configuring 
services or settings for 
an operations system 
or an application, 
wherein the maximum Page 9, lines 3 and 4. FIGS. 1, 2, 8, 9 and 
diagonal dimension of 11 - 13. 
the representation is 
less than one inch. 
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New dependent claim 27 is supported in priority document U.S. 

Serial No. 10/315,250, filed on December 10, 2002, at least by the text 

and figures listed in the table below. 

Claim 27 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

the computer Page 7, line 27 - page FIGS. 8 and 9. 
instructions are 8, line 10. 
configured to scroll 
content on said 
display in response to 
the object touching a 
first location on said 
display and gliding up 
or down on said 
display from the first 
location, 
the computer Page 8, lines 15 - 20. FIGS. 11 and 12. 
instructions are 
configured to move an 
application, a 
function, a service or 
a setting one step 
forward or backward 
or to close or remove 
an application, a 
function, a service or 
a setting on said 
display in response to 
the object touching a 
second location on 
said display and 
gliding to the right or 
to the left from the 
second location. 
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New dependent claim 28 is supported in priority document U.S. 

Serial No. 10/315,250, filed on December 10, 2002, at least by the text 

and figures listed in the table below. 

Claim 28 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

the function activated Page 6, lines 17 - 20. 
in response to the 
multi-step user 
gesture presents one 
or more alphanumeric 
characters in a 
keyboard user 
interface on said 
display. 
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New dependent claim 29 is supported in priority document U.S. 

Serial No. 61/132,469, filed on June 19, 2008, at least by the text and 

figures pasted in the table below. 

Claim 29 
feature 

enable a 
graphical 
user interface 
for accessing 
a plurality of 
gadgets, each 
gadget 
comprising an 
area 
containing at 
least a 
portion of 
dynamically 
generated 
data related 
to that 
gadget 

Page from U.S. Serial No. 61/132,469 
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Claim 29 
feature 

a rra ng es the 
plurality of 
gadgets in a 
layout that is 
larger than 
said display, 
whereby 
some of the 
gadgets are 
in said 
display and 
others of the 
gadgets are 
out of said 
display 
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Claim 29 
feature 

Page from U.S. Serial No. 61/132,469 

expands one 
of the 
gadgets in 
said display 
beyond an 
edge of said 
display to 
show more 
data therein 
by shifting 
other 
gadgets, and 
pans the 
layout within 
said display 
to bring some 
of the 
gadgets into 
said display 
and/or to 
move some 
of the 
gadgets out 
of said 
display, in 
response to 
the object 
touching one 
of the 
gadgets on 
said display, 
and then the 
object gliding 
along said 
display away 
from the 
touched 
location 
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Claim 29 
feature 

to detect an 
object 
touching with 
hard pressure 
an on-screen 
element 
selected from 
the group 
consisting of 
a gadget, a 
letter, a key, 
a button or 
an icon and 
then to 
activate the 
on-screen 
element, 
thereby 
resulting in 
(i) enlarging 
the on-screen 
element, (ii) 
displaying a 
callout 
balloon with a 
copy of the 
on-screen 
element 
inside, or (iii) 
a 
combination 
thereof. 
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New independent claim 30 for a mobile phone system is 

supported in priority document U.S. Serial No. 10/315,250, filed on 

December 10, 2002, at least by the text and figures listed in the table 

below. 

Claim 30 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

a top surface Page 9, lines 1 - 3. FIG. 13 shows 
comprising a touch opening 51 for touch 
sensitive display, the sensitive display 3, 
top surface containing and no movable 
no movable button buttons, on the top 

surface of enclosure 5. 
a processor Page 5, lines 12 - 18; FIG. 14 shows 

Paqe 9, lines 12 - 15. computer 6. 
a transceiver for Page 3, lines 19 - 21; FIG. 6 shows phone, 
sending and receiving Page 6, lines 30 - 34. SMS, chat and email 
wireless sig na Is over a applications. 
communications 
network 
a solid-state memory Page 9, lines 10 - 15. FIG. 14. 
storing computer 
instructions configured 
to enable the mobile 
phone system 
to activate a function Page 2, lines 25 - 27; FIGS. 1 - 3, 5 and 6. 
in response to a first Page 5, lines 19 - 27. 
multi-step user 
gesture comprising an 
object touching an 
area corresponding to 
a demarcated 
representation of the 
function followed by 
gliding away from the 
area on said display 
wherein the Page 5, lines 19 - 27; FIGS. 1, 2 and 13. 
demarcated Page 9, lines 3 and 4. 
representation 
represents only the 
function and does not 
relocate during the 
first multi-step user 
qesture, and the 
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Claim 30 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

function is not 
activated differently 
based on a direction of 
the qlidinq 
to present a plurality Page 2, lines 25 - 32; FIGS. 1 - 3 and 6. 
of functions, Page 5, lines 24 - 30; 
applications, services Page 7, lines 1- 3; 
or settings in response Page 8, lines 21 and 
to a second multi-step 22. 
user gesture 
comprising the object 
touching an edge area 
of said display 
followed by gliding 
within said display 
away from the edge 
area, 
to highlight a first item Page 7, lines 1- 15 FIGS. 6 - 8. 
corresponding to a and 27 - 30. 
current position of the 
object gliding over a 
linear list of items on 
said display and to 
select a second item 
from the list at least 
partially based on 
where the object stops 
gliding and is lifted 
from said display, 
to run a first Page 6, lines 14 - 29. FIG. 5. 
application wherein a 
touch keyboard 
presented on said 
display enables a user 
to edit or save text in 
the first application, 
to run a second Page 6, lines 4 - 7. 
application configured 
to provide options for 
editing, deleting and 
sending a picture on 
said display, 
to present a plurality According to page 5, 
of communication line 28 - page 6, line 
options for a qiven 7, when the current 
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Claim 30 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

contact, the application handles a 
communication contact, then the 
options comprising icons that are shown 
call, email, and chat or when the first function 
SMS is activated are 

services such as call, 
email, chat or SMS. 

Page 6, lines 30 - 34 
discusses providing 
the options: call, 
email, and SMS, for 
inputted text. 

to scroll content on Page 7, line 27 - page FIGS. 8 and 9. 
said display in 8, line 10. 
response to the object 
touching a first 
location on said 
display and gliding up 
or down on said 
display from the first 
location, 
to move an Page 8, lines 15 - 20. FIGS. 11 and 12. 
application, a function, 
a service or a setting 
one step forward or 
backward or to close 
or remove an 
application, a function, 
a service or a setting 
on said display in 
response to the object 
touching a second 
location on said 
display and gliding to 
the right or to the left 
from the second 
location 
a housing surrounding Page 2, lines 16 and FIG. 13. 
said display and 17; 
enclosing said Page 9, lines 1 and 2. 
processor, said 
transceiver, and said 
solid-state memory. 
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New dependent claim 31 is supported in priority document U.S. 

Serial No. 10/315,250, filed on December 10, 2002, at least by the text 

and figures listed in the table below. 

Claim 31 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

a tap-present state, Page 2, line 29 - page FIGS. 3 and 4. 
wherein a plurality of 3, line 4; 
tap-activatable icons Page 5, lines 28 - 30; 
for activating a Page 6, lines 12 and 
plurality of 13. 
corresponding pre-
designated 
applications, 
functions, services, 
settings or tasks are 
present, each of the 
plurality of pre-
designated 
applications, 
functions, services, 
settings or tasks being 
activated in response 
to a tap on its 
correspondinq icon 
a tap-absent state, FIG.1. 
wherein the plurality 
of tap-activatable 
icons are absent 
the tap-absent state Page 2, lines 25 - 32; FIGS. 1 - 3. 
configured to be Page 5, lines 24 - 30; 
transitioned to the Page 8, lines 21 and 
tap-present state in 22. 
response to a third 
multi-step user 
gesture comprising: 
the object (i) touching 
an edge area of said 
display, and then (ii) 
gliding on said display 
away from the edge 
area. 
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New dependent claim 32 is supported in priority document U.S. 

Serial No. 10/315,250, filed on December 10, 2002, at least by the text 

and figures listed in the table below. 

Claim 32 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

the plurality of tap- Page 7, lines 1 - 10. FIGS. 6 and 7. 
activatable icons 
represent applications 
comprising a 
telephone, chat or 
SMS, a camera, a 
music player and 
email. 
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New dependent claim 33 is supported in priority document U.S. 

Serial No. 10/315,250, filed on December 10, 2002, at least by the text 

and figures listed in the table below. 

Claim 33 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

the applications Page 6, line 10 FIG. 3 shows alarm 
comprising a mentions "clock" and icon 215. 
telephone, chat or "alarm". FIG. 6 shows 
SMS, a calculator, a telephone, chat, SMS, 
camera, an alarm, a calculator, camera, 
clock, a music player, music player and 
and email email applications. 
a third application and Page 5, lines 12 - 14. 
a fourth application 
capable of running 
simultaneously, the 
third application 
capable of being 
presented on top of 
the fourth application 
on said display 
a fifth application and Page 5, lines 12 - 18. FIG. 6 shows that 
a sixth application music player, email, 
capable of running chat and SMS are 
simultaneously, the available applications. 
fifth application being 
a music player and 
the sixth application 
being email, chat or 
SMS. 
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New dependent claim 34 is supported in priority document U.S. 

Serial No. 10/315,250, filed on December 10, 2002, at least by the text 

and figures listed in the table below. 

Claim 34 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

wherein the text Page 3, lines 5 - 21; 
saved in the first Page 6, lines 30 - 34; 
application is Page 7, lines 16 and 
configured for use as 17. 
an address, a 
telephone number, or 
a message in phone 
call, email, chat or 
SMS. 

New dependent claim 35 is supported in priority document U.S. 

Serial No. 10/315,250, filed on December 10, 2002, at least by the text 

and figures listed in the table below. 

Claim 35 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

the function activated Page 3, lines 5 - 21; FIG. 5 
in response to the first Page 6, lines 13 - 34. 
multi-step user 
gesture enables an 
alphanumeric 
character to be 
entered using a 
keyboard presented 
on said display 
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New dependent claim 36 is supported in priority document U.S. 

Serial No. 61/132,469, filed on June 19, 2008, at least by the text and 

figures pasted in the table below. 

Claim 36 
feature 

to enable a 
graphical 
user interface 
for accessing 
a plurality of 
gadgets, each 
gadget 
comprising an 
area 
containing at 
least a 
portion of 
dynamically 
generated 
data related 
to that 
gadget 
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Claim 36 
feature 

a rra ng es the 
plurality of 
gadgets in a 
layout that is 
larger than 
said display, 
whereby 
some of the 
gadgets are 
in said 
display and 
others of the 
gadgets are 
out of said 
display 
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Claim 36 
feature 

Page from U.S. Serial No. 61/132,469 

expands one 
of the 
gadgets in 
said display 
to show more 
data therein 
by shifting 
other 
gadgets, and 
pans the 
layout within 
said display 
to bring some 
of the 
gadgets into 
said display 
and/or to 
move some 
of the 
gadgets out 
of said 
display, in 
response to 
the object 
touching one 
of the 
gadgets on 
said display, 
and then the 
object gliding 
along said 
display away 
from the 
touched 
location 
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Claim 36 
feature 

to detect an 
object 
touching with 
hard pressure 
an on-screen 
element from 
the group 
consisting of 
a gadget, a 
letter, a key, 
a button or 
an icon and 
then to 
activate the 
on-screen 
element, 
thereby 
resulting in 
(i) enlarging 
the on-screen 
element, (ii) 
displaying a 
callout 
balloon with a 
copy of the 
on-screen 
element 
inside, or (iii) 
a 
combination 
thereof. 
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New independent claim 37 for a mobile phone system is 

supported in priority document U.S. Serial No. 10/315,250, filed on 

December 10, 2002, at least by the text and figures listed in the table 

below. 

Claim 37 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

a top surface Page 9, lines 1 - 3. FIG. 13 shows 
comprising a touch opening 51 for touch 
sensitive display, the sensitive display 3, 
top surface containing and no movable 
no movable button buttons, on the top 

surface of enclosure 5. 
a processor Page 5, lines 12 - 18; FIG. 14 shows 

Paqe 9, lines 12 - 15. computer 6. 
a transceiver for Page 3, lines 19 - 21; FIG. 6 shows phone, 
sending and receiving Page 6, lines 30 - 34. SMS, chat and email 
wireless sig na Is over a applications. 
communications 
network 
a solid-state memory Page 9, lines 10 - 15. FIG. 14. 
storing computer 
instructions configured 
to enable the mobile 
phone system 
to highlight a first item Page 7, lines 1 - 15 FIGS. 6 - 8. 
corresponding to a and 27 - 30. 
current position of the 
object gliding over a 
linear list of items on 
said display and to 
select a second item 
from the list at least 
partially based on 
where the object stops 
gliding and is lifted 
from said display, 
a tap-present state, Page 2, line 29 - page FIGS. 3 and 4. 
wherein a plurality of 3, line 4; 
tap-activatable icons Page 5, lines 28 - 30; 
for activating a Page 6, lines 12 and 
plurality of 13. 
correspondinq pre-
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Claim 37 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

designated 
applications, functions, 
services, settings or 
tasks are present, 
each of the plurality of 
pre-designated 
applications, functions, 
services, settings or 
tasks being activated 
in response to a tap 
on its corresponding 
icon 
a tap-absent state, FIG. 1. 
wherein the plurality 
of tap-activatable 
icons are absent 
the tap-absent state Page 2, lines 25 - 32; FIGS. 1 - 3. 
configured to be Page 5, lines 24 - 30; 
transitioned to the Page 8, lines 21 and 
tap-present state in 22. 
response to a first 
multi-step user 
gesture comprising: 
the object (i) touching 
an edge area of said 
display, and then (ii) 
gliding on said display 
away from the edge 
area 
a housing surrounding Page 2, lines 16 and FIG. 13. 
said display and 17; 
enclosing said Page 9, lines 1 and 2. 
processor, said 
transceiver, and said 
solid-state memory. 
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New dependent claim 38 is supported in priority document U.S. 

Serial No. 10/315,250, filed on December 10, 2002, at least by the text 

and figures listed in the table below. 

Claim 38 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

the applications Page 6, line 10 FIG. 3 shows alarm 
comprising a mentions "clock" and icon 215. 
telephone, chat or "alarm". FIG. 6 shows 
SMS, a calculator, a telephone, chat, SMS, 
camera, an alarm, a calculator, camera, 
clock, a music player, music player and 
and email email applications. 
a first application Page 6, lines 14 - 29. FIG. 5 
wherein a touch 
keyboard presented 
on said display 
enables a user to edit 
or save text in the 
first application 
a second application Page 6, lines 4 - 7. 
providing options for 
editing, deleting and 
sending a picture on 
said display 
a third application and Page 5, lines 12 - 14. 
a fourth application 
capable of running 
simultaneously, the 
third application 
capable of being 
presented on top of 
the fourth application 
on said display 
a fifth application and Page 5, lines 12 - 18. FIG. 6 shows that 
a sixth application music player, email, 
capable of running chat and SMS are 
simultaneously, the available applications. 
fifth application being 
a music player, and 
the sixth application 
being email, chat or 
SMS 

Atty. Docket No. AEQUITAS.P00l -39-

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 39 of 1315



Claim 38 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

a seventh application According to page 5, 
providing a plurality of line 28 - page 6, line 
communication 7, when the current 
options for a given application handles a 
contact, the contact, then the 
communication icons that are shown 
options comprising when the first function 
call, email, and chat is activated are 
or SMS services such as call, 

email, chat or SMS. 

Page 6, lines 30 - 34 
discusses providing 
the options: call, 
email, and SMS, for 
inputted text. 

a housing surrounding Page 2, lines 16 and FIG. 13. 
said display and 17; 
enclosing said Page 9, lines 1 and 2. 
processor, said 
transceiver, and said 
solid-state memory. 
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New dependent claim 39 is supported in priority document U.S. 

Serial No. 10/315,250, filed on December 10, 2002, at least by the text 

and figures listed in the table below. 

Claim 39 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

to scroll content on Page 7, line 27 - page FIGS. 8 and 9. 
said display in 8, line 10. 
response to the object 
touching a first 
location on said 
display and gliding up 
or down on said 
display from the first 
location 
to move an Page 8, lines 15 - 20. FIGS. 11 and 12. 
application, a 
function, a service or 
a setting one step 
forward or backward 
or to close or remove 
an application, a 
function, a service or 
a setting on said 
display in response to 
the object touching a 
second location on 
said display and 
gliding to the right or 
to the left from the 
second location 
to activate a function Page 2, lines 25 - 27; FIGS. 1 - 3, 5 and 6. 
in response to a Page 5, lines 19 - 27. 
second multi-step 
user gesture 
comprising an object 
touching an area 
corresponding to a 
demarcated 
representation of the 
function followed by 
gliding away from the 
area on said display 
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Claim 39 feature Priority document U.S. Serial No. 10/315,250 
Description FIGS. 

wherein the Page 5, lines 19 - 27; FIGS. 1, 2 and 13. 
demarcated Page 9, lines 3 and 4. 
representation 
represents only the 
function and does not 
relocate during the 
second multi-step 
user gesture, and the 
function is not 
activated differently 
based on a direction 
of the qlidinq. 
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New dependent claim 40 is supported in priority document U.S. 

Serial No. 61/132,469, filed on June 19, 2008, at least by the text and 

figures pasted in the table below. 

Claim 40 
feature 

enable a 
graphical 
user interface 
for accessing 
a plurality of 
gadgets, each 
gadget 
comprising an 
area 
containing at 
least a 
portion of 
dynamically 
generated 
data related 
to that 
gadget 

Page from U.S. Serial No. 61/132,469 
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Claim 40 
feature 

a rra ng es the 
plurality of 
gadgets in a 
layout that is 
larger than 
said display, 
whereby 
some of the 
gadgets are 
in said 
display and 
others of the 
gadgets are 
out of said 
display 

Page from U.S. Serial No. 61/132,469 

,~1t~;_-w , . · i Home screen ~~Ki on ~cmll Alt i 

t l 
..-t · · · · · · · · · -~ • , Optional f$aWr-e: Pvt y,:::4-« linger on th~ e;~ml: ~ 

:!" l,, :--".. o.. !,. ~.•.:.:.,~.·. :• .. ·. :,_' T•·~. »>li. :<'i,, ❖: •• - hand!e ,an.j dr,19 v;:> t◊ 1~~!ey ;n::~¢t Goog-eilf lh~ are 
~n, .,. ""... '.. les-s ftt<>~~,.,t!~ '.!$.,"C.T~ -s<c~<m is au\'.i';mf;~,».llf)" 

~,'<)!i'<s<i tmGk :3 M<X1'~'» mre,· fu<'t f><~m i,- mmo.c,a,:J 'l ~,,.,,_,_:;;~ 
l,~~j: 
i I@ ~i@ 1:: 

8,;,:{~ .~ :,..,'!,, .. ".-.~ !".'"""!:,.~ .......... 
Pt><. 'fiR.<r ~& <1:> ttw, ,o<:,_,., 
,amf SK;ml! t;,.1, handl-e ;sr,,:1 ,~«:s,~ d(>'<¥r> ;,:i ~;s~,;ay <ii,sr:,lay 
m,»-l:! G,sd~>< ~w..-..-n th~ ;m~. 

- '~ £'1''~ , ,. u~~ 1--i&N, t_.,_,tt,)l) t◊ ~l l:;.~d< t◊ m~ t,,·:,mt~ &'00 

\ ~3 Vk~~ 

l i'•'"" :,c.··•'."\-,.: WHI l 1~ l' 1'/'f'f~ ~;,i,,, 

~~ii 
~i~"'"""'" &~.-~ Gad$~~'$ 

r r' '.·;. :~ .. ~'%.~ f' nes_'W ahtK><. NSW ('>f<!<zjf>~ , "'\l : "'"'•'"' U~.:!s!md i:>y 
' __ \..."'."._' ~:tt~M. 
:········,~~ .. '» 
; ~ ...... w..-. .. ._ ... _ 

l~~~J c~-;~·;--- · 
~: r~:1 -~~~~~ 

L-···-1 
t ...... ., ........................ _ .............. : 

Atty. Docket No. AEQUITAS.P00l -44-

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 44 of 1315



Claim 40 
feature 

Page from U.S. Serial No. 61/132,469 

expands one 
of the 
gadgets in 
said display 
to show more 
data therein 
by shifting 
other 
gadgets, and 
pans the 
layout within 
said display 
to bring some 
of the 
gadgets into 
said display 
and/or to 
move some 
of the 
gadgets out 
of said 
display, in 
response to 
the object 
touching one 
of the 
gadgets on 
said display, 
and then the 
object gliding 
along said 
display away 
from the 
touched 
location 
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Claim 40 
feature 

to detect an 
object 
touching with 
hard pressure 
an on-screen 
element from 
the group 
consisting of 
a gadget, a 
letter, a key, 
a button or 
an icon and 
then to 
activate the 
on-screen 
element, 
thereby 
resulting in 
(i) enlarging 
the on-screen 
element, (ii) 
displaying a 
callout 
balloon with a 
copy of the 
on-screen 
element 
inside, or (iii) 
a 
combination 
thereof. 
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Favorable allowance of the application is respectfully 

requested. 

If any matters can be resolved by telephone, Applicant 

requests that the Patent and Trademark Office please contact Applicant's 

representative at the telephone number listed below. 

Dated: February 20, 2020 

P.O. Box 2063 
Santa Cruz, CA 95063 
(831) 426-8200 
Customer No. 75660 

Atty. Docket No. AEQUITAS.P00l -47-

Respectfully submitted, 
SOQUEL GROUP LLC 

/Marc A. Berger/ 
Marc A. Berger 
Reg. No. 44,029 

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 47 of 1315



Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: TOUCH SCREEN ELECTRONIC DEVICE AND ASSOCIATED USER INTERFACE 

First Named Inventor/Applicant Name: Magnus Goertz 

Filer: Marc Aron Berger 

Attorney Docket Number: AEQUITAS.P00l 

Filed as Small Entity 

Filing Fees for Track I Prioritized Examination - Nonprovisional Application under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY FILING FEE (ELECTRONIC FILING) 4011 1 75 75 

UTILITY SEARCH FEE 2111 1 330 330 

UTILITY EXAMINATION FEE 2311 1 380 380 

REQUEST FOR PRIORITIZED EXAMINATION 2817 1 2000 2000 

Pages: 

Claims: 

Miscellaneous-Filing: 

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 48 of 1315



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0 

PROCESSING FEE, EXCEPT PROV. APPLS. 2830 1 70 70 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 2855 

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 49 of 1315



Electronic Acknowledgement Receipt 

EFSID: 38649740 

Application Number: 16796880 

International Application Number: 

Confirmation Number: 1091 

Title of Invention: TOUCH SCREEN ELECTRONIC DEVICE AND ASSOCIATED USER INTERFACE 

First Named Inventor/Applicant Name: Magnus Goertz 

Customer Number: 75660 

Filer: Marc Aron Berger 

Filer Authorized By: 

Attorney Docket Number: AEQUITAS.P00l 

Receipt Date: 20-FEB-2020 

Filing Date: 

Time Stamp: 21:14:45 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $2855 

RAM confirmation Number E20202JL16273489 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 50 of 1315



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

129219 

AEQUITAS-
1 TrackOne Request P00 1 _ T rackOneRequest_02-20- no 2 

2020.pdf f80754 714aaccae81 56Sb8abbd244a9fe6af 
a3f1 

Warnings: 

Information: 

1819514 

AEQUITAS-
2 Application Data Sheet P00l _Application DataSheet_0 no 7 

2-20-2020.pdf 5859db39cb2b2c5672d2d616d1 7e943f05 
b3cc2d 

Warnings: 

Information: 

1210474 

3 Specification 
AEQUITAS-P00l _Specification. 

no 28 
pdf 

09e8c712d eb94e 2 4f9ff5 a84 7 5 a 12a 788c84 
09a7 

Warnings: 

Information: 

120350 

4 Claims AEQUITAS-P00l _Claims.pdf no 4 
9b8f11 da7330abd7b9392fad2fc37a3da2St 

f6f3 

Warnings: 

Information: 

27747 

5 Abstract AEQU ITAS-P00 1 _Abstract.pdf no 1 
53f1 c502f08363e2110d9a979cefbae413fcf 

647 

Warnings: 

Information: 

6610338 

6 
Drawings-only black and white line 

AEQUIT AS-P00l _Drawi ngs.pdf no 61 
drawings 

eab3dcc1 bl bbf4c2893efee084e 717d22a0 
7c767 

Warnings: 

Information: 

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 51 of 1315



278547 

AEQUITAS-
7 Oath or Declaration filed P00l ExecutedDeclarations. no 2 -

pdf 1 a6e7199c679d39cbc514660eb0cdb80ba( 
79228 

Warnings: 

Information: 

1201438 

AEQUITAS-
8 P00l _Preliminary Amendment_ yes 47 

02-20-2020.pdf 17ee0e4e3b361 07f1 c9ad3918fdad626c93t 
1e4b 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Preliminary Amendment 1 1 

Claims 2 12 

Applicant Arguments/Remarks Made in an Amendment 13 47 

Warnings: 

Information: 

39996 

9 Fee Worksheet (5B06) fee-info.pdf no 2 
62Sbd066c46ee451 a 1 c89bb7417dae0bdd 

bb3efa 

Warnings: 

Information: 

Total Files Size (in bytes) 11437623 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 52 of 1315



Doc Code: TRACK1 .REQ 
Document Description: TrackOne Request 

PTO/AIA/424 (04-14) 

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION 
UNDER 37 CFR 1.102(e) (Page 1 of 1) 

First Named 
Inventor: 

Magnus Goertz I ~iii~~~isional Application Number (if I 
Title of 
Invention: TOUCH SCREEN ELECTRONIC DEVICE AND ASSOCIATED USER INTERFACE 

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR 
THE ABOVE-IDENTIFIED APPLICATION. 

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in 
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met 
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee, 
and examination fee are filed with the request or have been already been paid. I understand 
that any required excess claims fees or application size fee must be paid for the application. 

2. I understand that the application may not contain, or be amended to contain, more than four 
independent claims, more than thirty total claims, or any multiple dependent claims, and that 
any request for an extension of time will cause an outstanding Track I request to be dismissed. 

3. The applicable box is checked below: 

I. [?] Original Application {Track One) - Prioritized Examination under§ 1.102{e){1) 

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111 (a). 
This certification and request is being filed with the utility application via EFS-Web. 

---OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111 (a). 

This certification and request is being filed with the plant application in paper. 

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each 
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is 
filed with the application. 

II. 0 Request for Continued Examination - Prioritized Examination under§ 1.102{e){2) 

i. A request for continued examination has been filed with, or prior to, this form. 
ii. If the application is a utility application, this certification and request is being filed via EFS-Web. 
iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111 (a), or is 

a national stage entry under 35 U.S.C. 371. 
iv. This certification and request is being filed prior to the mailing of a first Office action responsive 

to the request for continued examination. 
v. No prior request for continued examination has been granted prioritized examination status 

under 37 CFR 1.102(e)(2). 

Signature/Marc A. Berger/ Date February 20, 2020 

~p~~~Typed) Marc A. Berger Practitioner 44029 
Registration Number 

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. 
Submit multiole forms if more than one sianature is reauired. * 

□ *Total of forms are submitted. 

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 53 of 1315



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of 
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) 
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the 
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or 
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or abandonment of the 
application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from 
the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority of 
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USER INTERFACE FOR MOBILE COMPUTER UNIT 

CROSS REFERENCES TO RELATED APPLICATIONS 

[0001] This application is a continuation of U.S. Serial No. 12/486,033, filed 

on June 17, 2009, now U.S. Patent No. 9,164,654, entitled USER INTERFACE 

FOR MOBILE COMPUTER UNIT, by inventors Magnus Goertz and Joseph Shain. 

U.S. Serial No. 12/486,033 is a continuation-in-part of U.S. Serial No. 

10/315,250, now U.S. Patent No. 8,095,879, filed on December 10, 2002, 

entitled USER INTERFACE FOR MOBILE HANDHELD COMPUTER UNIT by 

inventor Magnus Goertz. U.S. Serial No. 12/486,033 claims priority from 

provisional application No. 61/132,469, filed on June 19, 2008, entitled 

KEYPAD FOR CHINESE CHARACTERS by inventors Magnus Goertz, Robert 

Pettersson, Staffan Gustafsson and Johann Gerell. 

FIELD OF THE INVENTION 

[0002] The field of the present invention is user interfaces for electronic 

devices and, more particularly, to touch screen user interfaces. 

BACKGROUND OF THE INVENTION 

[0003] Touch screens provide user interfaces through which a user enters 

input to a computing device by touching a screen at a selected location, with a 

stylus or with his finger. 

[0004] Conventional touch screens are limited as to the types of user inputs 

that they can recognize. For example, conventional touch screens are unable 

to distinguish between a soft tap and a hard press. In some prior art 

embodiments users initially select an item on the screen, and then 

subsequently activate the selected item. However, because prior art touch 

screens do not distinguish between degrees of pressure, the user is required 

to remove his finger or stylus from the screen and activate his selection with a 

second tap. It would be advantageous to produce touch screens that 

distinguish between varying amounts of pressure applied to the screen so that 

a user can select an item by touching its location on the screen, and then 
[l] 
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activate the item by applying additional pressure to the touch location without 

having to first remove his finger or stylus from the screen. 

[0005] In conventional touch screens the keys are often small relative to the 

touch area, especially in handheld devices. The keys are also often situated 

close together. This can make it difficult to determine which key is being 

pressed by the user. It would be advantageous to clearly indicate to the user 

which key the user has selected, and furthermore, to allow the user to accept 

or reject the selected key without first removing his finger or stylus from the 

screen in order to perform a second tap. 

[0006] Current user interfaces are basic and often require navigation through 

a series of menus in order to perform a desired operation. The present 

invention presents a user interface that is versatile in providing the user with 

many options, while requiring only few selections to activate a desired 

function. To further enhance user experience, certain functions are performed 

automatically without requiring the user to enter a selection. 

SUMMARY OF THE DESCRIPTION 

[0007] Aspects of the present invention relate to user interfaces designed for 

use with a touch screen. The present invention relates to computer readable 

media storing computer programs with computer program code, which, when 

read by a computer unit, allows the computer to present a user interface for 

the computer unit. 

[0008] In accordance with embodiments of the present invention, the 

computer unit features a touch sensitive display area. According to preferred 

embodiments an initial display configuration presents a plurality of gadgets on 

the display. These gadgets are small areas of the screen that indicate which 

functions each gadget will perform when activated by the user. When a gadget 

is activated, typically by the user touching the area of the display on which the 

gadget is displayed, the gadget increases in size and provides the user with 

icons and information about the gadget's functions. Significantly, the gadget 
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does not cover the entire display area. Thus, when a gadget, or even a 

plurality of gadgets, is active, the primary display of all available gadgets is 

still accessible. This primary display can be compared to a desktop in 

computer operating system user interfaces. However, this primary display in 

the user interface of the present invention is not the same as a desktop where 

active windows can cover icons on the desktop. In the present invention, 

gadgets are arranged in a manner that open gadgets do not cover other 

gadgets. Rather, when an open gadget expands in size, other gadgets are 

shifted to make room for the expanded gadget. This allows the user to scroll 

the primary display or desktop to view any gadget. In the context of the 

present invention, this primary display area that includes both open and closed 

gadgets is called the home window. The user scrolls the home window to view 

gadgets that are shifted beyond the viewable area of the display. An 

expanded, or activated, gadget has an expanded window, but often it is not 

large enough to display everything contained in that gadget window. To view 

contents of the gadget not displayed in the visible portion of the gadget 

window, the user scrolls the gadget window. Thus, two different scroll 

operations are provided: scrolling the home window and scrolling a gadget 

window. According to one embodiment, scrolling is executed by gliding a finger 

or stylus along the touch screen to shift the active display area of the home 

window or of the gadget. The scrolling affects the home window if the finger 

glide began in an area of the screen that does not belong to an active gadget; 

the scroll affects an active gadget window if the finger glide began inside that 

active gadget window. 

[0009] Various embodiments of the invention support several methods of 

scrolling a window. According to one embodiment, scrolling is done when the 

user touches the display inside the window area, for example at an edge of the 

window, or on an icon, such as an arrow or scrollbar, indicating a scroll 

operation. According to another embodiment, scrolling is done by the user 

touching the window with a finger or stylus and then gliding the finger or 
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stylus along the touch sensitive screen in a direction indicating the desired 

direction of the scroll. When the content of the home display is larger in two 

dimensions than the actual display screen, this operation is like panning an 

image or map. When it is larger along only one axis (e.g., only vertically), the 

scrolling only scrolls in the one axis even when the glide is not orthogonal 

along the one axis. 

[0010] Another aspect of the present invention relates to computer readable 

media storing a computer program with computer program code, which, when 

read by a mobile handheld computer unit, allows the computer to present a 

user interface for the mobile handheld computer unit. The user interface 

features a touch sensitive area in which representations of a plurality of keys 

are displayed, and each key is mapped to a corresponding location in the 

touch sensitive area at which the representation of the key is displayed. A key 

in this context includes, inter alia, alphabetic keys such as in a QWERTY 

keypad, numeric keys and also icons representing programs or functions. A 

key is selected, but not activated, when an object touches the corresponding 

location. This intermediate status of being selected but not activated facilitates 

the user to subsequently activate a desired key and avoid activating a 

neighboring key that the user selected but does not wish to activate. A 

selected key is activated when the object touching it applies additional 

pressure to the key location. 

[0011] According to preferred embodiments of the invention, when a key is 

selected, the user interface generates a secondary representation of the key, 

such as a callout balloon containing the key representation. The callout balloon 

is placed away from the key location (being touched) so that the user can 

easily view which key is selected without lifting his finger. According to 

another embodiment, an audio representation of the selected key is generated 

so the user hears which key was selected. 

[0012] According to still further features in preferred embodiments of the 

invention, the user touches the screen (with a finger or stylus) at a first 
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location, for example selecting a first key. The user then glides his finger or 

stylus over the screen to additional locations. At each additional location a new 

key is selected and the previously selected key is deselected. The user can 

activate any selected key by applying additional pressure to the screen. The 

user does not have to remove the object from the screen to glide and select 

additional keys even after activating a first key. 

[0013] Additional touch pressure is detected in various ways according to 

several embodiments. According to one embodiment, the touch sensitive area 

is a light-based touch screen operable to detect different levels of touch 

pressure. For example, light-based touch screens typically include a 

calculating unit operable to identify the size, shape and contours of an area 

being touched based on a pattern of obstructed light. See applicant's U.S. 

patent application no. 10/494,055, now U.S. Patent No. 7,880,732, titled ON A 

SUBSTRATE FORMED OR RESTING DISPLAY ARRANGEMENT, the contents of 

which are incorporated herein by reference. When a finger or flexible object is 

used as a touch object, as additional pressure is applied to the touch surface, 

the contact area of the finger or object touching the screen increases. Thus, 

additional pressure is detected when an increase in the contours of the 

covered touch area is detected. 

[0014] Alternatively, or in combination with the above, the touch sensitive 

area features both a touch screen operable to identify a touch location on the 

screen and a pressure sensor operable to detect pressure applied to the 

screen but not sensitive to the location of the object applying the pressure. 

[0015] Other aspects of the present invention relate to convenient 

arrangement and function of icons to perform popular functions within a user 

interface. Thus, a camera gadget features a multimedia messaging service 

(MMS) button facilitating sending an active photo in an MMS message; a 

keylock gadget locks the computer and displays an instrumental keypad for 

entering a musical code to unlock the computer; a reporting gadget displays 

information for a first period of time and is then automatically deactivated. 
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Several reporting gadgets are provided, including a gadget that displays the 

time of day; a gadget displays a weather forecast; a gadget that displays 

stock market information. 

[0016] According to still further features in preferred embodiments the 

reporting gadget continues to display its information for a second period of 

time if the gadget is touched during the first period of time. I.e., automatic 

deactivation after the first period of time is canceled. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The present invention will be more fully understood and appreciated 

from the following detailed description, taken in conjunction with the drawings 

in which: 

[0018] FIGS. 1A - 1K are a series of screens illustrating Chinese stroke 

input, in accordance with an embodiment of the present invention; 

[0019] FIGS. 2A - 2M are a series of screens illustrating Chinese Pinyin 

input, in accordance with an embodiment of the present invention; 

[0020] FIGS. 3 is a screen of a handheld terminal displaying a plurality of 

gadgets, in accordance with an embodiment of the present invention; 

[0021] FIGS. 4 - 6 are diagrams illustrating selection of elements displayed 

on a touch screen. A selected element is displayed in a callout as shown in 

Figs. 5 - 6. The user does not lift his finger off the screen between selection 

of different elements, as in figures 5 and 6. The use simply glides his finger 

along the screen. This is shown in Fig. 7. To activate a selected element the 

user presses on the screen without first lifting his finger off the screen as 

shown in Fig. 8 and in the series of Figs. 7-8, all in accordance with an 

embodiment of the present invention; 

[0022] Figs. 7-8 illustrate a side view of a user selecting and activating an 

on-screen element, in accordance with an embodiment of the present 

invention; 
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[0023] Figs. 9-11 illustrate turning a phone on and off. Fig. 9 illustrates 

pressing the home key on a turned-off phone. Fig. 10 illustrates the phone 

when it is turned on. Fig. 11 illustrates pressing the home key to turn a phone 

off. 

[0024] Figs. 12-15 illustrate locking and unlocking a phone. Fig. 12 

illustrates activating a lock gadget onscreen to lock the phone. Fig. 13 

illustrates pressing the home button on a locked phone to unlock the phone. 

Fig. 14 illustrates the unlocked phone. Fig. 15 shows pressing the home key 

on a locked phone to display a keypad for entering a security code to unlock 

the phone. 

[0025] Figs. 16-17 illustrate pressing the home key to return to the home 

display screen. Fig. 16 shows an open active calling gadget. Pressing the 

home button presents the home screen shown in Fig. 17. 

[0026] Figs. 18-21 illustrate scrolling options. In the phone shown in Fig. 

18 scrolling is done by gliding a finger or stylus along the touch sensitive 

screen. Fig. 19 illustrates a scrollbar along one edge of the screen for scrolling 

up and down. Figs. 20-21 illustrate arrow buttons for scrolling up and down. 

[0027] Fig 22 illustrates scrolling the home display screen, in accordance 

with an embodiment of the present invention; 

[0028] Figs. 23-24 illustrate a FavS gadget, in accordance with an 

embodiment of the present invention; 

[0029] Figs. 25-26 illustrate a History gadget, in accordance with an 

embodiment of the present invention; 

[0030] Figs. 27-28 illustrate a Calling gadget, in accordance with an 

embodiment of the present invention; 

[0031] Figs. 29-30 illustrate placing a call using a Calling gadget, in 

accordance with an embodiment of the present invention; Fig. 30 illustrates 

the shortcut buttons presented when an incoming call is received (i.e., when 

the phone is ringing). 
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[0032] Figs. 31-32 illustrate volume control, in accordance with an 

embodiment of the present invention; 

[0033] Figs. 33-34 illustrate an MP3 player gadget, in accordance with an 

embodiment of the present invention; 

[0034] Figs. 35-37 illustrate an operator promotion gadget, in accordance 

with an embodiment of the present invention; 

[0035] Figs. 38-39 illustrate a video player gadget, in accordance with an 

embodiment of the present invention; 

[0036] Figs. 40-42 illustrate a camera gadget and shortcut buttons provided 

when the camera gadget is activated, in accordance with an embodiment of 

the present invention; 

[0037] Figs. 43-45 illustrate an SMS gadget and shortcut buttons provided 

when the SMS gadget is activated, in accordance with an embodiment of the 

present invention; Fig. 45 illustrates how related SMS messages are displayed 

as a conversation in an active SMS gadget; and 

[0038] Figs. 46-54 illustrate scrolling the home display screen and gadget 

windows, in accordance with an embodiment of the present invention. 

DETAILED DESCRIPTION 

[0039] Touch screen keypads offer great flexibility in keypad interface design 

- flexibility that cannot be achieved with electro-mechanical keypads. Custom 

design keypads can be generated on a touch screen, where the markings on 

each key and the functions that each key provides are optimized for a 

designated application. Moreover, touch screen keypads can change modes, 

from one pad of keys and associated functions to a different pad of keys and 

associated functions. Custom keypads are of particular advantage for multi

lingual applications. 

[0040] A general description of touch screen keypad interfaces, in 

accordance with embodiments of the present invention, and several examples 

thereof, are described in detail hereinbelow. 
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[0041] Embodiments of the present invention relate to improved keypads for 

inputting Chinese characters using XT9 stroke input, and using Chinese Pinyin. 

XT9 stroke input builds Chinese characters using six basic strokes, and offers 

selection of possible characters and phrases based on a set of strokes that 

have been input. Chinese Pinyin uses Latin characters that transliterate a 

sound or a syllable, in combination with a digit that represents an intonation 

or inflection. E.g., Ma in a rising tone is m-a-1, and Ma in a descending tone 

is m-a-2. 

[0042] Reference is now made to FIGS. 1A - 1K, which illustrate an 

improved stroke-based keypad for entering Chinese characters by inputting 

strokes, in accordance with an embodiment of the present invention. Shown 

in FIGS. 1A - 1K is a keypad 100, used for inputting basic strokes. Also 

shown in FIGS. 1A - 1K is a sequence of strokes 101 - 106 that are 

successively input by a user, and a corresponding sequence of Chinese 

characters 111 - 114 that are entered in a message being composed. 

[0043] In accordance with an embodiment of the present invention, keypad 

100 is generated and displayed on a touch screen. Keypad 100 has fewer 

than the standard 12 keys in a touch pad, allowing more room on screen for 

displaying characters. 

[0044] Further in accordance with an embodiment of the present invention, 

the keys of keypad 100 are customized so that they contain only relevant 

information. For example, a prior art keypad displays a digit, 3 - 4 characters, 

and a basic Chinese stroke, all inside one key, even though in XT9 stroke 

mode the basic Chinese stroke is the only useful one. The custom keys of the 

present invention display only the basic Chinese strokes, or the strokes and 

numbers, but no characters. 

[0045] There are two types of key presses supported by keypad 100 -

regular and long. A regular key press adds the stroke shown on the key to the 

series of strokes 101 - 106 already pressed. As strokes are successively 

entered, a numbered array 121 of Chinese characters or phrases is 
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dynamically displayed along the top of the keypad. These characters or 

phrases are predicted based on the key presses already entered. In order to 

select one of the numbered elements of array 121, the user performs a long 

key press on that number. Alternatively, the user may keep entering strokes 

until only one option remains. 

[0046] Often, however, more predicted characters or phrases exist than can 

be displayed along the top of the keypad. The N2 phone, manufactured by 

Neonode of Stockholm, Sweden, has a joystick button at the bottom of the 

phone. Twitching the joystick up/down displays different sets of predicted 

characters or phrases. When the intended character or phrase is displayed 

and associated with a given digit, a long press on that digit serves to select 

the intended character or phrase. 

[0047] Reference is now made to FIGS. 2A - 2M, which illustrate an 

improved keypad for inputting Chinese characters using Pinyin, in accordance 

with an embodiment of the present invention. Shown in FIGS. 2A - 2M is a 

keypad 200, used for inputting Latin characters. Also shown in FIGS. 2A -

2M is a sequence of Latin characters M-o-H-S-a-n that are successively input 

by a user, and a corresponding sequence of Chinese characters that are 

entered in a message being composed. 

[0048] In accordance with an embodiment of the present invention, keypad 

200 uses accent characters, rather than digits, to convey an intended 

intonation or inflection. Further in accordance with an embodiment of the 

present invention, keypad 200 displays only information relevant for Pinyin 

input on each key; no Chinese basic strokes are shown. 

[0049] There are two types of Pinyin input. A user enters a Latin 

transliteration of an intended word using the Latin keypad input ( 12 keys). 

For each key, several letters are possible. The list of predicted Latin syllables 

based on the current sequence of keypad presses is displayed. Twitching the 

joystick right or left selects the desired combination. Also, a series of 

predicted Chinese characters or phrases is displayed and selected by a long 
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press on a respective digit. Twitching the joystick up/down displays other 

predicted Chinese characters or phrases. Entering a space after a series of 

letters indicates the end of a previous character or phrase. 

[0050] In accordance with an embodiment of the present invention, the user 

is able to combine stroke and Pinyin input, and compose a sequence of at least 

two Chinese characters using XT9 stroke input for at least one character and 

Pinyin input for at least one other character. The user switches between XT9 

stroke input mode and Pinyin input mode by performing a sweeping motion in 

relation to the touch screen, such as, inter alia, sweeping a finger across the 

top of the touch screen. The series of at least two Chinese characters may be 

a text message, a name, a data entry, or any other such input. 

[0051] Further in accordance with an embodiment of the present invention, 

the user is able to compose a series of at least one Chinese character and at 

least one non-Chinese term, wherein the non-Chinese term includes at least 

one Latin character, digit, emoticon, punctuation mark, another non-Chinese 

symbol, or any combination thereof. The series is composed by switching 

input modes for each alphabet or Chinese input or digit input by sweeping 

across the top of the touch screen. For example, the user may input at least 

one Chinese character using either Pinyin or stroke input, or a combination 

thereof. The user may then perform a sweeping motion in relation to the 

touch screen to change the input mode to English. For example, the user may 

sweep a finger across the top of the touch screen to change the input mode to 

English. In this mode, the keypad presents Latin characters. The user then 

proceeds to input Latin characters using the Latin keypad displayed on the 

touch screen. Alternatively, the user may repeat a series of sweeping 

motions; e.g., the user sweeps a finger across the top of the touch screen, 

repeatedly, changing the input mode with each sweeping motion, until a digit 

keypad is displayed and digit input mode is active. The user may then 

proceed to enter at least one digit, adding the at least one digit to the series of 

Chinese characters already contained in the message. It will thus be 
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appreciated that the user may switch between different input modes while 

composing a single message, a command, a name, a data entry or another 

such input, including at least two different types of characters, in an easy and 

simple and convenient manner. 

[0052] Further in accordance with an embodiment of the present invention, a 

keypad displaying emoticons is displayed. In this mode, the user may select 

an emoticon to be entered into the text of a message, or such other input. 

[0053] Yet further in accordance with an embodiment of the present 

invention, drawings, including inter alia, emoticons, are constructed in a 

similar manner to XT9 stroke input. In this mode, the user interface displays 

the basic building blocks for the drawing, such as a curve, a semicolon, a 

circle, and other symbols. As the user taps multiple symbols, possible 

drawings or emoticons that can be formed using the selected elements are 

displayed, and the user may either select the desired complete drawing or 

emoticon from the displayed list, or may continue entering additional building 

blocks until only one option remains. This mode of input is convenient as the 

number and size of the keys presented is optimized for the number of 

available building blocks, and each key only displays information relevant for 

the active input mode. 

[0054] Embodiments of the present invention provide methods and systems 

for enabling multiple input modes, whereby the screen display in each input 

mode is optimized for that mode. Optimizations include (i) configuring the 

number of keys displayed, (ii) configuring the size, position and shape of the 

keys in relation to the screen, (iii) configuring the size, position and shape of 

the area of the display showing text already entered, (iv) configuring the size, 

position and shape of the area of the display showing possible completions for 

the current character, phrase or symbol, and (v) displaying only at least one 

character, symbol, digit or other figure that is relevant to the active input 

mode on each key. 
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[0055] Embodiments of the present invention also provide methods and 

systems for enabling multiple input modes and switching between the input 

modes by performing a sweeping motion in relation to the screen. These 

methods and systems are easier and more convenient than using a menu 

interface to switch input modes. Additionally, these methods do not use up 

screen space to provide a switching key, to switch between input modes, and, 

as such, screen space may be used for information related to the current input 

mode and the current text. These methods and systems also enable switching 

between many input modes, by repeating the sweeping motions to advance 

through the input modes. In the N2 phone manufactured by Neonode AB, this 

mode of switching active keypads is used with standard 12-key keypads, for 

example, inter alia, switching between numeric, Swedish and English keypads. 

However, switching the layout of the keys is not used in the Neonode N2 

phone. Moreover, other, prior art methods of switching between input modes 

require more than one action to advance through a list of input modes. 

[0056] Reference is now made to Figs. 3 and 9-45, which include several 

exemplary touch screen interfaces. Shown in Fig. 3 is a touch screen 

interface, displaying a clock dial in the lower left corner of the screen. Several 

gadgets are displayed in the touch screen, each gadget representing an 

application that runs on the phone. A gadget is an application running on the 

phone. In their icon like state, gadgets are also running showing information 

like latest incoming message, current song played, currency, weather etc. A 

gadget can be any type of application. Example gadgets include: streaming 

radio, note book, web mail, phone application, clock. A gadget can be 

updated with information both from the phone (new SMS) or from a third 

party over the Internet (RSS feed). A gadget in an icon state on the home 

screen can only occupy a defined space. In most cases a gadget can be 

expanded and either displayed as an overlay directly on the home screen like 

the volume control or displayed as a full screen application like the camera. 
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[0057] Problem: it is hard to hit the right item on a touch display because 

when you move the finger to and from the surface it is also easy to move it in 

the X-Y direction by mistake, especially when used with one hand. According 

to embodiments of the present invention, the solution to this problem is to use 

a conventional touch technology to find the object's X-Y position, add tactile or 

graphical illustration of where your finger is, and add a force sensor to the 

display to read the activation. Thus, according to embodiments of the present 

invention, selection and subsequent activation of an on-screen element, such 

as, inter alia, a gadget, a letter, a key, a button or an icon, is implemented by 

two primary features. The first feature, referred to as pressure sensing, 

provides the touch screen with one or more pressure sensors operative to 

determine contact with the screen by an external object such as a finger. In 

one embodiment, the user places a finger or a stylus over the desired on

screen element to select it, as illustrated in Figs. 4-7, and then applies 

pressure to the screen to activate the on-screen element, as illustrated in Fig. 

8. In another embodiment, the user selects the on-screen element by placing 

a finger or stylus over the position of the on-screen element but not in contact 

with the screen. Several touch screen devices, such as certain light-based 

touch screens and certain tablet personal computers, enable detection of a 

finger or other pointing device over a position on the screen without making 

actual contact. Applicant's U.S. patent application no. 12/371,609, now U.S. 

Patent No. 8,339,379, for LIGHT-BASED TOUCH SCREEN, filed on 15 Feb. 

2009, is incorporated herein in its entirety by reference. In another 

embodiment, the user selects the on-screen element with a finger or other 

pointing device in contact with the screen and activates the on-screen element 

by removing his finger or pointing device from contact with the screen. In 

another embodiment, the user selects the on-screen element with a finger or 

other pointing device in contact with the screen and activates the on-screen 

element by increasing the pressure of contact with the screen. In this case 

the pressure sensor distinguishes between the initial contact and the 
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subsequent high pressure contact. This is illustrated in Figs. 7 and 8 showing 

a profile of a finger in contact with a display, where only the thickness of the 

display is shown. In Fig. 7 the finger moves across the screen to select at 

least one element. Movement across the screen is indicated by a double

tipped arrow parallel to the screen surface. Once an element is selected by 

positioning the finger over a desired element, the element is activated by 

applying pressure to the screen as indicated by the down-pointing arrow in 

Fig. 8. 

[0058] The second feature, referred to as callout balloons, indicates a 

selected on-screen element to the user by displaying a graphic, such as by (i) 

enlarging the on-screen element, (ii) displaying a callout balloon with a copy 

of the on-screen element inside, or (iii) a combination thereof. The callout 

balloon is illustrated in Figs. 5 and 6. Fig. 5 shows a star inside a callout 

balloon, and Fig. 6 shows the letter 'A' inside a callout balloon. As the user 

moves his finger over the screen, different callout balloons appear. Callout 

balloons are generated in such a manner that the user's finger and hand do 

not obstruct the user from viewing the callout balloon. Thus, for example, the 

callout balloon appears above the finger as shown in the figures. When the 

finger is at the top of the screen the callout balloon is displayed off to a side of 

the screen that is visible to the user. The user may configure the interface to 

display callouts to the left or right of his finger. For example, a user who 

operates the phone with his left hand may prefer to display callout balloons off 

to one side of his finger, and a user who operates the phone with his right 

hand may prefer that callout balloons display to the other side of his finger. 

These two features of pressure sensing and callout balloons can be applied 

separately or in combination. 

[0059] In accordance with an embodiment of the present invention, touch 

screens for phones captioned "Power ON / Power OFF" are shown in Figs. 9-

11. Two phones are displayed under the "Power ON" caption; namely, a first 

phone (Fig. 9) with a blank screen, indicating that power is off, and a second 
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phone (Fig. 10) with gadgets displayed thereon, indicating that power is on. 

A "home key" is displayed at the bottom of the phones. Activating the home 

key, such as by touching the key, causes the power to be turned on. A single 

phone is displayed in Fig. 11 under the "Power OFF" caption. Touching the 

home key for an extended period of time, such as for 5 seconds, causes the 

phone to power off. An "off" gadget is shown at the bottom center of the 

display screen. Activating the "off" gadget also causes the phone to power off. 

[0060] Additionally in accordance with an embodiment of the present 

invention, touch screens for phones captioned "Key lock" are shown in Figs. 

12-15. In Fig. 12 a lock gadget is displayed in the lower right corner of the 

screen. Activating the lock gadget, such as by pressing on it, causes the 

phone to lock. When the phone is locked activation of the phone is restricted 

is some manner. E.g., when the phone is locked, touching the screen in a way 

that would activate a gadget when the phone is unlocked, does not activate 

the gadget when the phone is locked. In order to unlock the phone, the user 

activates the home key, located at the bottom center of the device, as shown 

in Fig. 13. Fig. 14 shows the phone after it has been unlocked: gadgets are 

now displayed on screen and are activated in response to user input. 

[0061] Further in accordance with an embodiment of the present invention, a 

touch screen for a phone captioned "Key lock high security" is shown in Fig. 

15. When the home key is activated, such as by touching the home key, a 

keypad is displayed and a user is prompted to enter a security code. 

Subsequently, the phone cannot be unlocked unless the security code is 

entered. Optionally, additional security is implemented by use of fingerprint 

identification, wherein the phone cannot be unlocked unless a fingerprint is 

authenticated. Optionally, additional security is implemented by requiring the 

user to glide a finger over the screen in a designated gesture, in order to 

unlock the phone. The phone cannot be unlocked unless the touch screen 

detects the designated gesture. Examples of designated gestures include inter 

alia, an "S" shaped gesture, or a gesture wherein multiple corners of the 
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screen are touched concurrently or in sequence. Optionally, additional security 

is implemented by displaying a musical keypad or keyboard and the user must 

play a particular tune of at least one note on the keypad or keyboard in order 

to unlock the phone. 

[0062] Yet further in accordance with an embodiment of the present 

invention, a touch screen for a phone captioned "Home/ return from 

application" is shown in Figs. 16-17. An application display screen is shown 

in Fig. 16, indicating that the user is running an application that substantially 

occupies the screen. A basic screen is shown in Fig. 17, for activating 

gadgets and applications. In order to return from the application screen (Fig. 

16) to the basic screen (Fig. 17), the user activates the home key displayed 

at the bottom of the phone, such as by touching the home key. Tapping on 

the home key causes the open application to remain open, and causes the 

basic screen to display, thereby enabling launching additional applications. 

According to an alternative embodiment, tapping on the home key causes the 

open application to be closed. 

[0063] Moreover in accordance with an embodiment of the present invention, 

a touch screen for a phone is shown in Figs. 18-21. Four phones are 

displayed, each phone illustrating a different method and system for a touch

based user interface scroll operation. Scrolling is useful when multiple 

gadgets are available for the user to activate or use, but not all of the gadgets 

are displayed on the screen at one time. In this case, the user can scroll to 

expose additional gadgets and to hide some of the previously visible gadgets. 

In Fig. 18, the user sweeps his finger or other interface input, such as inter 

alia a stylus, along the screen in a direction indicating that he would like to 

uncover additional gadgets and cover exposed gadgets. E.g., sweeping a 

finger across the width of the screen from right to left causes gadgets virtually 

located beyond the left screen border to be exposed, and causes gadgets 

previously located along the right screen border to be hidden. Similarly, 

sweeping a finger across the height of the screen from the bottom to top 
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causes gadgets virtually located above the top edge of the display to be 

exposed, and gadgets previously located at the bottom edge of the screen to 

be hidden. In this embodiment, the user scrolls directly on the screen. Then 

we miss the possibility to touch and drag on other gadgets. 

[0064] In Fig. 19 a scroll cursor is shown along the right edge of the screen. 

The user touches the cursor and makes a sliding gesture along the right edge 

of the screen to cause gadgets virtually located beyond the bottom edge of the 

screen to be exposed, and causes gadgets previously situated at the upper 

edge of the screen to be hidden. This embodiment uses a scrollbar. The user 

puts a finger on the side and scrolls down to get lower down on the page. 

[0065] In Fig. 20 a button gadget is shown with two opposite arrows at the 

lower right corner of the screen. The user selects this gadget by touching one 

of the arrows, which causes the screen display to scroll according to the 

direction of the touched arrow. In this embodiment a drag button is provided. 

The user puts a finger on the button to drag the screen up or down. 

[0066] In Fig. 21 two arrow gadgets are shown at the top and bottom of the 

display screen. The user selects one of the two arrows, which causes the 

screen display to scroll according to the direction of the selected arrow. In 

this embodiment two drag buttons are provided that operate like the single 

drag button illustrated in FIG. 20. The user puts a finger on the lower scroll 

button to drag the screen up, or on the upper scroll button to drag the screen 

down. 

[0067] Additionally in accordance with an embodiment of the present 

invention, a touch screen for a phone is shown in Fig. 22 based on the 

scrolling with a scrollbar illustrated in FIG. 19. A dark border indicates the 

physical limits of the display screen. Gadgets are shown extending above and 

below the screen, indicating virtual locations of additional gadgets. By 

scrolling, the user causes successive display of additional gadgets, 

substantially in the order in which they appear in their virtual locations. The 

original display is denoted in the figure as the "Home area". At the bottom of 
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the gadget list is a series of links updated by external feeds, such as Internet 

websites, for installing new gadgets into the phone. 

[0068] After the user scrolls to reveal additional gadgets and a specific time 

limit has elapsed, e.g., 3 seconds, the screen automatically returns to a 

default display, hiding recently exposed gadgets and revealing previously 

hidden gadgets. Such return to default display is of advantage for revealed 

gadgets that do not require extended viewing, such as, inter alia, a clock or a 

weather report. The return to default display obviates the need for the user to 

perform an action in order to return the screen to its initial display. Activating 

the home key after scrolling also returns the screen to its initial display, 

showing the originally displayed gadgets and hiding the recently revealed 

gadgets. Such return to initial display is graphically presented (i) by returning 

the original display completely, (ii) by fading in the original display over the 

current scrolled display, (iii) by gradually displacing the scrolled display with 

the original display, (iv) by graphically scrolling the display in reverse to the 

original display, or (v) by a combination of such presentations. The user puts 

a finger on the screen and scroll bar handle and drags down to display more 

gadgets down the page. The user uses the Home button to get back to the 

home area. An optional feature: the user puts a finger on the scroll bar 

handle and drags up to display upper gadgets that are less frequently used. 

The screen is automatically scrolled back three seconds after the finger is 

removed. 

[0069] Further in accordance with an embodiment of the present invention, a 

touch screen for a phone captioned "Fav 5" is shown in Figs. 23-24. Two 

phones are displayed under the "Fav 5" caption. In Fig. 23 the "Fav 5" 

gadget is shaded indicating that it is activated. Fig. 24 shows what this 

gadget does; namely, it displays five contacts that the user previously selected 

as his favorite five contacts. The "Fav 5" is a speed-dial interface for placing a 

call or otherwise contacting a person without having to navigate multiple 

menus or scroll through a large contact list. Each contact is shown with three 
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buttons on the screen: "CALL", "SMS" and "MORE". By tapping on "CALL", a 

user causes initiation of a phone conversation with the contact. Similarly, by 

tapping on "SMS", a user causes initiation of an SMS message to the contact. 

By tapping on "MORE", a user is able to rearrange or edit contact details and 

to edit the contact's position within the "Fav 5" gadget. 

[0070] Further in accordance with an embodiment of the present invention, a 

touch screen for a phone captioned "History" is shown in Figs. 25-26. Two 

phones are displayed under the "History" caption. A "history" gadget displays 

a user's call history, including incoming, outgoing and missed calls. The 

phone's user interface is similar to that of the "Fav 5" phone, including "CALL", 

"SMS" and "MORE" buttons for each contact. Optionally, an SMS history, for 

sent SMS messages, for received SMS messages, or for both sent and received 

SMS messages, is also included in the history list. The history list is generally 

longer than the number of contacts that fit within a single screen, and the user 

scrolls up and down the list to locate and select a desired contact. 

[0071] Yet further in accordance with an embodiment of the present 

invention, a touch screen for a phone captioned "Telephone" is shown in Figs. 

27-28. Two phones are displayed under the "Telephone" caption. A 

"Telephone" gadget is shown shaded in Fig. 27. The "Telephone" gadget 

displays the carrier name, signal strength and other relevant information. 

Activating the "Telephone" gadget, such as by tapping on the screen at the 

gadget location, causes the screen shown in Fig. 28 to appear. At the top of 

the display an active number is shown. The active number is entered by the 

user (i) using the keypad shown in the bottom half of the screen, or (ii) by 

selecting one of the contacts shown in the contact list in the upper half of the 

screen. The user scrolls the contact list to display a desired contact that is not 

currently exposed. The user also searches for a contact by entering the 

contact name using the alphanumeric keypad displayed in the bottom half of 

the screen. The user selects one of two modes, (i) number entry, or (ii) 

alphabetized search, by respectively selecting "Name" or "Number" at the 
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bottom center of the screen. Selecting "Name" causes an alphabetic keypad 

to be displayed, and selecting "Number" causes a numerical keypad to be 

displayed. When a number or contact is selected, the user presses "Call" at 

the lower right corner of the screen to initiate the call. 

[0072] Moreover in accordance with an embodiment of the present invention, 

a touch screen for a phone captioned "Active call" is shown in Figs. 29-30. 

Two phones are displayed under the "Active call" caption. The phones are 

displayed during an initiated call. Fig. 29 is presented for outgoing calls. The 

contact name occupies the entire upper half of the screen, for clear display of 

who is being called. Pressing on the "More" button enables call options such 

as mute and hold, and also enables editing an active contact's details, sending 

an SMS and other functions. 

[0073] Fig. 30 is presented for incoming calls, which are displayed as a 

callout overlaying the existing screen display. Such overlay may be a blended 

overlay, or a complete overlay. The callout stretches across the screen and is 

presented in an animated fashion, such as wiggling. In addition to the identity 

of the caller, three buttons, "ANSWER", "DENY" and "QUIET" are presented to 

respectively answer the call, reject the call or mute the ring. 

[0074] Additionally in accordance with an embodiment of the present 

invention, a touch screen for a phone captioned "Volume" is shown in Figs. 

31-32. Two phones are displayed under the "Volume" caption. Fig. 31 

includes"+" and "-" volume buttons on the left edge of the phone. When one 

of the buttons is pressed, a "volume" gadget appears on screen is shown in 

Fig. 32. The user scrolls within the "volume" gadget to adjust the magnitude 

of volume and to select a sound source. Two sound sources are shown in Fig. 

32; namely, "Mp3" and "Call". The "volume" gadget disappears after it is not 

engaged by the user for a designated time period, such as four seconds. The 

"volume" gadget disappears with an animated flourish such as, inter alia, 

ducking into a corner of the screen before disappearing, fading, shimmering, 

or a combination thereof. When the two sound sources shown in FIG. 32 are 
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displayed, the user can select to change to another sound source. The sound 

source control of FIG. 32 disappears after four seconds. 

[0075] Additionally in accordance with an embodiment of the present 

invention, a touch screen for a phone captioned "Mp3 player" is shown in Figs. 

33-34. Two phones are displayed under the "Mp3 player" caption. Fig. 33 

includes an "Mp3" gadget. The "Mp3 gadget" operates similarly to the 

"volume" gadget, in that it disappears after it is not engaged by the user for a 

designated time period. The "play list" button displays a playlist of songs (not 

shown). The active song, indicated in Fig. 34 as "Maria C", is listed at the 

top, and buttons are provided for stop, play/pause, forward and backward. 

[0076] Further in accordance with an embodiment of the present invention, a 

touch screen for a phone captioned "Operator ad" is shown in Figs. 35-37. 

The "Operator ad" screen enables presentation of advertising offerings on the 

phone. Two phones are displayed under the "Operator ad" caption. Fig. 35 is 

presented prior to displaying an offering. Fig. 36 is a pop-up window that is 

overlaid on at least a portion of the screen. The user presses "GO" to activate 

the offer. Fig. 37 includes, as its topmost gadget, a display for an offering of 

100 free SMS messages. The display for the offering displaces the topmost 

gadget that was previously displayed in Fig. 35, and the user may scroll the 

display, as described hereinabove, in order to view the displaced gadget. 

Tapping on the offering activates the gadget and causes inter alia an operator 

webpage or Java application to open. When the user activates the offering, a 

payment may be generated for the phone manufacturer, reseller or other 

vendor. 

[0077] Yet further in accordance with an embodiment of the present 

invention, a touch screen for a phone captioned "Video" is shown in Figs. 38-

39. Two phones are displayed under the "Video" caption. A "Video" gadget is 

shown shaded in Fig. 38. Activating the "Video" gadget causes a video 

display screen to open, as shown in Fig. 39. Video controls such as 

play/pause, stop, volume control and open new video file, are provided on 
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screen in Fig. 39. When the controls are not engaged by the user for a 

designated time period, they disappear, either directly or with an audio or 

visual presentation effect such as fading, shimmering, shrinking, ducking into 

a corner of the screen, or a combination thereof. 

[0078] Yet further in accordance with an embodiment of the present 

invention, a touch screen for a phone captioned "Camera" is shown in Figs. 

40-42. Three phones are displayed under the "Camera" caption. A "camera" 

gadget is shown shaded in Fig. 40. When the user activates the "Camera" 

gadget, a viewfinder is presented, as shown in Fig. 41. The right side of the 

viewfinder displays controls for capturing an image, sending an image via 

multi-media message (MMS), and a "MORE" button for enabling additional 

options, such as inter alia changing camera settings, changing image 

resolution, setting camera effects and applying image processing functions. If 

the user selects "Send MMS", an interface for selecting at least one recipient 

for the MMS is displayed. Fig. 42 illustrates an interface of this nature, 

enabling entering a phone number using the keypad in the bottom half of the 

screen, or selecting a contact from a list shown at the top help of the screen. 

The user can also access his "FAV 5" gadget to quickly access contacts, as 

described hereinabove. When the user selects "Send" the image is sent via 

MMS to the selected at least one recipient. 

[0079] Yet further in accordance with an embodiment of the present 

invention, a touch screen for a phone captioned "Messaging SMS" is shown in 

Figs. 43-45. Three phones are displayed under the "Messaging SMS" caption. 

An "SMS" gadget for sending and viewing SMS messages is shown shaded in 

Fig. 43, indicating that the user has activated this gadget, for example by 

tapping on it. Activating the "SMS" gadget causes an interface for viewing and 

composing SMS messages to open, as illustrated in Fig. 44. The user scrolls 

down the list of messages arranged in an order, such as (i) by date and time 

received, (ii) alphabetically according to the sender name or subject, (iii) by 

thread of correspondence grouping all messages belonging to a single 
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conversation together, or such other sorting method or combination thereof. 

Displayed with each message are the time of the message, the sender and the 

sender's phone number. To compose a new message the user activates the 

"Empty message button" shown at the top of the list in Fig. 44. To open a 

message the user selects it from the list and selects "Open" in the bottom 

right corner of the screen. To view a list of sent messages, the user selects 

the "Sent" button shown in the bottom center of the screen. To open drafts of 

messages, the user selects the "Draft" button shown at the bottom center of 

the screen. Selecting the "More" button shown at the bottom left of the 

screen causes an interface for more options to open, including inter alia (i) 

configuring how the list of messages is displayed, (ii) configuring how 

messages are sorted, (iii) deleting messages, and (iv) saving messages to 

designated folders. In an alternative embodiment, the interface for accessing 

and viewing messages operates substantially as a call history interface. 

[0080] Fig. 45 shows an interface for composing a new message. When the 

message being composed is a reply to a previously received message, the 

previously received message is displayed, for example, inside a callout graphic 

as shown in the rightmost phone. A QWERTY keyboard interface is provided 

for composing a new message. In Fig. 45, the new message is shown at the 

right side of the white area of the display following the name of the recipient, 

"To Amber:". Selecting the "Send" button causes the new message to be sent 

to the recipient. Selecting the "New" button causes a new message interface 

to open. Selecting "More" enables additional options. Selecting the "123" 

button at the bottom left of the keypad shown in the figure toggles the keypad 

from QWERTY to a numeric keypad. Other types of keypads are also 

supported and toggled by additional presses of the "123" button. Whenever a 

new keypad is displayed, the" 123" toggle button displays an indicator of the 

next keyboard to be displayed. For example, when the next press of the toggle 

button will cause an English keypad to be presented, the toggle button will 

display the letters "En" instead of" 123". If the next press of the toggle button 
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will cause an English keypad to be presented and the T9 language prediction 

to be turned on, the toggle button will display the characters "T9 En". 

[0081] Figs. 46-54 show a series of nine phones, to illustrate a user 

interface. Each phone in Figs. 46-54 shows a finger and a phone display 

containing an item "G3". On a device having a limited display area, an open 

application, such as a web browser, occupies a large portion of the display 

area. This prevents displaying additional useful information to the user from 

other applications, gadgets and web sessions, at the same time. According to 

an embodiment of the present invention, gadgets are arranged in a contiguous 

series or stack, as shown in Fig. 46 labeled "Home screen", with gadgets G1-

G6 displayed on screen and additional gadgets G7-G9 virtually situated below 

the bottom edge of the screen. The user scrolls the sequence of gadgets, 

revealing gadgets previously virtually situated beyond one edge of the screen 

or display window, and hiding gadgets previously situated at an opposite edge 

of the screen or display window. 

[0082] The effect of the scrolling activity is illustrated in Fig. 47 labeled "Pan 

home screen". The user sweeps his finger in an upward direction along the 

length of the screen to cause the display to scroll, and thereby reveal gadgets 

virtually situated in the opposite direction of the user's finger sweep. 

Comparing Fig. 47 to Fig. 46, it is seen that the scroll action has caused 

gadgets Gl and G2 to be hidden, and gadgets G7 and GS to be revealed. G3 

- G6 are correspondingly displayed closer to the upper edge of the screen, in 

accordance with the scrolling action. 

[0083] FIGS. 48 - SO illustrate how when a web gadget is activated - all 

gadgets beneath the web gadget slide down and disappear. Instead, the 

browser takes this space. When a gadget is activated, for example by tapping 

on the screen position associated with the gadget, the display area of the 

selected gadget extends in one direction, for example down-screen to the 

bottom of the screen or beyond the bottom of the screen. This extension is 

shown in Fig. SO labeled "open gadget/ browser". In this figure, a "CNN 
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headlines" gadget is shown extending beyond the bottom edge of the screen. 

When a gadget is open, the user has two scrolling options: (i) scroll the stack 

of gadgets, and (ii) scroll the window of the open gadget. The initial position 

of the user's scrolling finger determines which scrolling option will occur. 

When the initial position of the scrolling finger is at a height of the screen 

aligned with un-open gadgets in the stack of gadgets, the option to scroll the 

stack of gadgets is active. This is illustrated in Figs. 51-52 labeled "Panning 

Gadget." Fig. 51 shows the initial scrolling finger position aligned with un

open gadgets in the gadget stack. Fig. 52 illustrates sliding the finger in the 

direction of the top of the screen, thereby shifting the entire gadget stack up. 

It is noted that shifting also shifts the visible portion of the open gadget as an 

integral part of the gadget stack. The second option of scrolling only the 

active gadget is illustrated in Figs. 53-54 labeled "Panning Web." In Fig. 53 

the initial position of the scrolling finger is shown aligned with an area of the 

screen displaying the open gadget. Fig. 54 illustrates the scrolling action 

whereby only the data inside the open gadget is shifted in response to 

sweeping the finger towards the top of the screen, as indicated by the arrow; 

the stack of unopened gadgets is not shifted. The present invention addresses 

the problem that only one browser session can be opened at a time. How can 

we tell the user that in an intuitive way and still stay in the same screen and 

keep important information at the top? The solution, in some embodiments of 

the invention, is to always open the browser towards the bottom of the screen 

and keep content above the browser gadget. 

[0084] In the foregoing specification, the invention has been described with 

reference to specific exemplary embodiments thereof. It will, however, be 

evident that various modifications and changes may be made to the specific 

exemplary embodiments without departing from the broader spirit and scope 

of the invention as set forth in the appended claims. Accordingly, the 
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specification and drawings are to be regarded in an illustrative rather than a 

restrictive sense. 
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CLAIMS 

What is claimed is: 

1. A computer readable medium storing a computer program with 

computer program code, which, when read by a mobile computer unit, allows 

the computer to present a user interface for the mobile computer unit, the 

user interface comprising a touch sensitive area in which a portion of a first 

window and a portion of a second window are displayed, and scrolling said first 

window when an object touches a corresponding location in the touch sensitive 

area at which said portion of said first window is displayed, and scrolling said 

second window when an object touches a corresponding location in the touch 

sensitive area at which said portion of said second window is displayed. 

2. The computer readable medium of claim 1, wherein said first 

window is a gadget window and said second window is a home window. 

3. The computer readable medium of claim 1, wherein said 

scrolling is activated by an object touching the corresponding location and then 

gliding along the touch sensitive area away from the location. 

4. The computer readable medium of claim 3, wherein said 

scrolling is in a direction that corresponds to the direction of said gliding. 

5. A computer readable medium storing a computer program with 

computer program code, which, when read by a mobile computer unit, allows 

the computer to present a user interface for the mobile computer unit, the 

user interface comprising a touch sensitive area in which representations of a 

plurality of keys are displayed, and each key of said plurality of keys being 

mapped to a corresponding location in the touch sensitive area at which the 
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representation of the key is displayed, and being selected when an object 

touches the corresponding location and being activated when said object 

applies additional pressure to the corresponding location. 

6. The computer readable medium of claim 5, wherein when 

said key is selected, the user interface generates a secondary representation 

of said key. 

7. The computer readable medium of claim 6, wherein said 

secondary representation is a callout. 

8. The computer readable medium of claim 7, wherein said 

secondary representation is audio. 

9. The computer readable medium of claim S, wherein said key 

is selected when an object in contact with said touch sensitive area at a first 

location is glided along said touch sensitive area to the corresponding location. 

10. The computer readable medium of claim 5, wherein said touch 

sensitive area comprises a light-based touch screen operable to detect said 

object applying said additional pressure to the corresponding location. 

11. The computer readable medium of claim 10, wherein said light-based 

touch screen includes a calculating unit operable to identify the size of said 

touch sensitive area covered by said object, said detection of said additional 

pressure comprising said calculating unit detecting an increase in said size. 

12. The computer readable medium of claim 5, wherein said touch 

sensitive area comprises a touch screen operable to identify a touch location 
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within said touch sensitive area and a pressure sensor operable to detect said 

additional pressure. 

13. A computer readable medium storing a computer program with 

computer program code, which, when read by a mobile computer unit, allows 

the computer to present a user interface for the mobile computer unit, the 

user interface comprising a touch sensitive area in which representations of a 

plurality of gadgets are displayed, and each gadget of said plurality of gadgets 

being mapped to a corresponding location in the touch sensitive area at which 

the representation of the gadget is displayed, and being activated when an 

object touches the corresponding location. 

14. The computer readable medium of claim 13, wherein said 

plurality of gadgets include a camera gadget that, when activated, features a 

multimedia messaging service (MMS) button facilitating sending an active 

photo in an MMS message. 

15. The computer readable medium of claim 13, wherein said 

plurality of gadgets include a keylock gadget that, when activated, locks the 

computer and displays an instrumental keypad for entering a musical code to 

unlock the computer. 

16. The computer readable medium of claim 13, wherein said 

plurality of gadgets include a reporting gadget that, when activated, displays 

information for a first period of time and is then automatically deactivated. 

17. The computer readable medium of claim 16, wherein said 

reporting gadget displays the time of day. 
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18. The computer readable medium of claim 16, wherein said 

reporting gadget displays a weather forecast. 

19. The computer readable medium of claim 16, wherein said 

reporting gadget displays stock market information. 

20. The computer readable medium of claim 16, wherein said 

reporting gadget continues to display said information for a second period of 

time when an object touches the location corresponding to said displayed 

information during said first period of time. 
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ABSTRACT OF THE DISCLOSURE 

An electronic device including a display, sensors detecting contact above the 

display, a processor receiving information from the sensors, and a user 

interface accessing a plurality of applications, each application running on the 

electronic device in an activated state and in a non-activated state whereby, in 

its activated state, the application presents a graphical user interface (GUI) on 

the display and runs interactively via the GUI, and, in its non-activated state, 

the application presents a gadget on the display and runs non-interactively to 

present, within the gadget, dynamically generated information related to the 

application, wherein the user interface initializes each application in its non

activated state when the electronic device is turned on, and alters the layout 

when an application transitions to its activated state, by displacing some 

gadgets from in the display to out of the display, and replacing the displaced 

gadgets with a window for the activated application's GUI. 
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hy thf! USP-TO l:-; prt~,:.~~t·S} ar: ap~:ica.t:cr: Co~f:(~e:iti.:;t:i:•:y is governed b:,.i Jt.: U. SC. 122 ~nd 37 Cf."R i. 11 a::1d 1 14 1~:is :::cHt::·.ti:.)n i~ ~st:m;:1te:"J !(..; ~&tks- i rr·,!nute to 
ccrr:p~•:::~-:;. if:t:~:..1dir~g ga:.h~dng, prepa:-kig. ar1d SU'b:11:tt:n9 t.h{:1 (:t:n:ph~~t~d appHc;-.,t:c◄ r :\·.nm t{! ti~<::· US PTO. TJrnG wi:~ ·>taf\/ depending -..:pon thf: i~1div~duB: c:asf~ /'\n>' 
C('.-rnrrie::~ts on the- an-:◊lH'li oftirr~e y.:..:i..1 req~!ir& to complete 't..\'1:s tc:rrr: 2.r-:d/0·• &;.:,gfJ~:~t~::>:1s to:- r,;sd~3.;:·.:n~ !his b\..::\'":en. shnu~:.J t,1,;3: ~en:·;,::- :':1f2 Chi:;,.f. h:k.•rffii:-fo.-:-1: Offi:.;,2-:: US 
r:•r:;fr:·:n~ ar:d T:i.~t3en~ark Omo::. U.S. D&parJ:~n~nt :--;f Cornm-t::-:::e, P_ G. Be>: i 4~~0. A:~x.;30:jr:_;;, VA 22·31 :3. ·1.-~t:o 00 N() r SEND ~E£S OP CCHv1PL.ET!fO ~: ORMS TG 
THl$ ADD!,E'$S SEND TO: Carnmiissianer for Pat,s,nts, P,O. Bo:< 1450, Alm,:andria, i/A 22:313,1450, 
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DocuSlt,r. Envelope !D: D2759B14-A3D5-4E4E-B61EH5564A78Af-0C9 

ff-f"J/A~A/80 t117-!c-1}_ 
A;?p•oved.:f0r :::se th-tough c::;:flj202'J .. -OM8. QbS.J_-:t:03? 

U.S.- Pater.t cn:cFfr2dE~!1ark Qffli::e, i;'.S, 0-EP-A.RTf'AENT CF C:OtV!MERCt 
Un-d<:'.r tb:e P-,}µerwork R~du-::ticn )),ct-0-f i'3:i5.~ n-e pf::rson h: required .ta: r:?.~pcr'vj trci .:;i C<'.:!l:e•~}icn. of- lnftn·mat~0,1:l :.;n:fz:» .it U:spJa:ys. a.vai,d_ Cr--:q~ cbr.tr-C-E .rnJmtier 

[ POWER OF A fTORNEY TO PROSECUTE APPLICATIONS BEFORE THE US PTO j 
l hereby revoke aU previous pbwers of attorney given in the application identified 1n the attached 
stqte-ment under 37 CFR 3.73(c). 

! hereby appoint: 

OR 

Narne 

175660 

Reglstratim1 
Nur.nber t-----~~------~-----+-----~--

Name 
Hegistratior\ 

N(miber 

As attorney(s) or ag,;nI(~} tp ,:eprese,1tthe u0dersigr1ed li;:;fore the United States Patent and Trad.,,,1,;,rk Office {USPTO} fn connection with 
any ,wci al: patent applications ;c,5signed QQJy .w the ,,nder5i&rHfr.l aC:c<.n•ding to the U5PTO as:slgnrnent r;;;:ords -or assignn1ent docume,its 
attac:hed 11°,thls fomi inarrnrd<-iricev.iith il7CFR3.76(4. 

Piease change the correspondence address for the application identified in the attached statement 
under 37 CFR 3.73(c)to: 

OR 

[] Firm or ind.vldual n;,me 

Address 

Qty I Zip 

Country 

Telephone· I:rna.H 

Assignee name and adtlress: !>.eq::it2s Te~hnoiogiesll.C 
i310U Von K3!"mon Aven8e: Suite.OSO 
hvine. CA. B261~~ 

A copy of this form, together with a statement under 37 CFR 3,73(c}{Form PTO/A!A/96 or equivalent}ls required to be 
filed in each application in which this form is used. the statement uoder ;17 CFR 3:73(c) may be completed by one of the 
practitkmers appointe(i In this form, an<l mu?>t iden:tifythe application in which this Power ofA~<1rney is to be flied. 

SIGNATURE of Assignee of Rllcord 
The indlvltlu;;;! whose signature and tit I€ is &up plied below is outho..rized to ,3ct on hehaffof the assignee. 

Dooym1g Lee Telephone 949 38:l 5373 

Title CEO 

1'h;s cct!ection ,:,f inforn:1atk.H·1 i:,. requfr:ed by. }/i CFE>1,-31,. 1.:!J·; and L3J .. 1he 1ntnrmotl.o:1 iS r~i:~utred:'to 0:bf.-ain:o:r f1'!Htii1 ~ ben~fit by the p:ubHc~ wt1k~• i:S to :..i:pdat:e 
(<:md :.lythe lJ.SF!:O tc ::KQC!!ss}·tr,e We:of a patent. o:r 1:c--e-x~:ntt,2ir.icr,·prn·cee:cfl.ng, Conf!defftl~!it;1 !$.·ge;rver~~~:d by·~!? U.SX-. .1~2-and 37 c::tt 1.ll 2r:tj 1.1•·~ Thls 
:..:t:Y!t'i!~tf'Orr i;..estfrr.,:rr$!d 1.o rake 18 mi,iure·s ·ro c)fnp:!etE, '.f1d~d,ng g<:>:d:)7:6ng,pi-ep.arihg, at:.d ~ubm-!l:tlflg the tomp.i~ted ?.:pp!i<:atfo~ form:to the t.J$::'TO. Tln~e wi:i var1· 
der,:er.ding 1:Jpc.r:-; rhe !n·divtdufl! .-:~se. Any t.C:1minent~ 0:n the .~r!:;ount:~f time yvu-ff!quir~ ro to~p!ete th:i•S: i'¢ri-n ~:::d/o<" s::gges-tkir,.s f,:;~: red.u,:!ri:g·thJ:; b'--lrde:n~ shoukl 
be• s~·nt to the C:hief lf"'d~rn.~ath:>1\ Off:c:t:~t ll.S, 8eten:~ a:nd'fr?.;d?m~rk Qfffr.:~·. l) . .$ oep~r.trr::erit.:c,f Crirnme.r·c•.:~ !:>.Q, Box 14$0,.Al"e>:anciria,-VA 22318'-l45U .. Do NC;r 
SEND ~Eb OH COfv'l;>[EfED FOHMS TOTHlS A_DDHES5. srn,:no: Comrolssiorrer.for P~t,m(s, f'.O. 80J< 1450, Aiexamlria, VAU~l.3-1450. 

if yoµ i1er::d .crsfistonc~ fr~-~omµ{e(ing· 'i:he form; ~-il l··SOLJ:.f-'t0-9199 and s~lect',?ff.tian 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 
Applicant!Patent Owner: Aequitas Technologies LLC 

Application No./Patent No.: 161796 ,88° Filed/Issue Date: February 20, 2020 

Titled: TOUCH SCREEN ELECTRONIC DEVICE AND ASSOCIATED USER INTERFACE 

Aequitas Technologies LLC , a corporation 
--------------------

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel ______ , Frame ______ , or for which a copy 
thereof is attached. 

B. 0 A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1 _ From: Magnus Goertz and Joseph Shain (inventors) To: Neonode Inc. 
--------------------

The document was recorded in the United States Patent and Trademark Office at 

Reel 027901 , Frame 095o , or for which a copy thereof is attached. 

2_ From: Neonode Inc. To: Aequitas Technologies LLC 

The document was recorded in the United States Patent and Trademark Office at 

Reel 049099 , Frame 0177 , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 01/31/2013. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

0 As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Marc A. Berger/ February 22, 2020 
Signature 

/Marc A. Berger/ 
Printed or Typed Name 

[Page 2 of 2] 

Date 

44029 

Title or Registration Number 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35 
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the 
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark 
Office may not be able to process and/or examine your submission, which may result in termination of proceedings 
or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is 
required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the 
course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be required 
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the 
public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to 
public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFSID: 38663265 

Application Number: 16796880 

International Application Number: 

Confirmation Number: 1091 

Title of Invention: TOUCH SCREEN ELECTRONIC DEVICE AND ASSOCIATED USER INTERFACE 

First Named Inventor/Applicant Name: Magnus Goertz 

Customer Number: 75660 

Filer: Marc Aron Berger 

Filer Authorized By: 

Attorney Docket Number: AEQUITAS.P00l 

Receipt Date: 22-FEB-2020 

Filing Date: 

Time Stamp: 14:06:28 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

582287 

AEQUITAS-
1 Power of Attorney P00l - ExecutedPowerOfAttorn no 1 

ey.pdf 191 cbe0ad3ae8Sc03daac1 fe78fba0dabb9 
69d4 

Warnings: 
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Information: 

119686 

AEQUITA-
2 

Assignee showing of ownership per 37 
POOl _Assig neeShowi ngOfOwn no 3 

CFR 3.73 
ership_02-22-2020.pdf afd a363 2 91 b3e b5f95 f03cd4034 54044e489 

7d51 

Warnings: 

Information: 

Total Files Size (in bytes) 701973 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc code: IDS PTO/SB/OBa (02-18) 

Doc description: Information Disclosure Statement (IDS) Filed 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 16796880 

Filing Date 2020-02-20 

INFORMATION DISCLOSURE First Named Inventor I l',llagnus Goertz 
STATEMENT BY APPLICANT 

Art Unit IN/A 
( Not for submission under 37 CFR 1.99) 

Examiner Name IN/A 

Attorney Docket Number I AEQUITAS.P001 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number 

Code1 
Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 ~243879 A h981-01-06 :;arroll et al. 

2 ~301447 A h981-11-11 runk et al. 

3 ~518249 A h985-05-21 Murata et al. 

4 ~550250 A h985-10-29 Mueller et al. 

5 ~703316 A h987-10-21 Sherbeck 

6 ~710760 A h987-12-01 Kasday 

7 ~782328 A h988-11-01 Denlinger 

8 ~790028 A h988-12-06 Ramage 

EFSWeb2.1.18 
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Application Number 16796880 

Filing Date 2020-02-20 

INFORMATION DISCLOSURE First Named Inventor I Magnus Goertz 
STATEMENT BY APPLICANT 

Art Unit N/A 
( Not for submission under 37 CFR 1.99) 

Examiner Name IN/A 

Attorney Docket Number AEQUITAS.P001 

9 ~847606 A n989-07-11 Beiswenger 

10 ~880969 A n989-11-14 awrie 

11 5036187 A n991-01-3o "'oshida et al. 

12 5053758 A n991-10-01 :;ornett et al. 

13 5054774 A n991-10-08 Belsito 

14 5119079 A n992-06-02 Hube et al. 

15 5179369 A n993-01-12 Person et al. 

16 5194863 A n993-o3-16 Barker et al. 

17 5283558 A n994-02-01 :;han 

18 5305435 A n994-o4-19 Bronson 

19 5398045 A n995-o3-14 Sachet al. 
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Application Number 16796880 

Filing Date 2020-02-20 

INFORMATION DISCLOSURE First Named Inventor I Magnus Goertz 
STATEMENT BY APPLICANT 

Art Unit N/A 
( Not for submission under 37 CFR 1.99) 

Examiner Name IN/A 

Attorney Docket Number AEQUITAS.P001 

20 5406307 A n995-o4-11 Hirayama et al. 

21 5414413 A n995-o5-o9 ~amaru et al. 

22 5463725 A n995-10-31 Henckel et al. 

23 5559727 A n996-o9-24 Deley et al. 

24 5561758 A n996-10-01 Hocker et al. 

25 5577733 A n996-11-26 Downing 

26 5579035 A n996-11-26 Beiswenger 

27 5581681 A n996-12-03 ~chao et al. 

28 5594471 A n991-01-14 Deeran et al. 

29 5603053 A n997-02-11 Sough et al. 

30 5612719 A n997-o3-18 Beemink et al. 

EFSWeb2.1.18 

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 166 of 1315



Application Number 16796880 

Filing Date 2020-02-20 

INFORMATION DISCLOSURE First Named Inventor I Magnus Goertz 
STATEMENT BY APPLICANT 

Art Unit N/A 
( Not for submission under 37 CFR 1.99) 

Examiner Name IN/A 

Attorney Docket Number AEQUITAS.P001 

31 5618232 A n997-04-o8 Martin 

32 5644628 A n991-01-01 Schwarzer et al. 

33 5677708 A n991-10-14 Matthews Ill et al. 

34 5745116 A n998-o4-28 Pisutha-Amond 

35 5748185 A n998-o5-o5 Stephan et al. 

36 5757368 A n998-o5-26 Gerpheide et al. 

37 5785439 A n998-o7-28 Bowen 

38 5801703 A n998-o9-01 Bowden et al. 

39 5821930 A n998-10-13 Hansen 

40 5821933 A n998-10-13 Keller et al. 

41 5825352 A n998-10-20 Bisset et al. 
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Application Number 16796880 

Filing Date 2020-02-20 

INFORMATION DISCLOSURE First Named Inventor I Magnus Goertz 
STATEMENT BY APPLICANT 

Art Unit N/A 
( Not for submission under 37 CFR 1.99) 

Examiner Name IN/A 

Attorney Docket Number AEQUITAS.P001 

42 5880462 A n999-o3-o9 Hsia 

43 5880743 A n999-o3-o9 Moran et al. 

44 5886697 A n999-o3-23 Naughton et al. 

45 5889236 A n999-o3-3o Gillespie et al. 

46 5898434 A n999-04-27 Small et al. 

47 5900875 A n999-o5-o4 Haitani et al. 

48 5905497 A n999-o5-18 Vaughan et al. 

49 5907327 A n999-o5-25 ::>gura et al. 

50 5914709 A n999-06-22 3raham et al. 

51 5936615 A n999-08-10 Naters 

52 5943039 A n999-o8-24 l\nderson et al. 
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Application Number 16796880 

Filing Date 2020-02-20 

INFORMATION DISCLOSURE First Named Inventor I Magnus Goertz 
STATEMENT BY APPLICANT 

Art Unit N/A 
( Not for submission under 37 CFR 1.99) 

Examiner Name IN/A 

Attorney Docket Number AEQUITAS.P001 

53 5943044 A n999-o8-24 Martinelli et al. 

54 5956030 A n999-o9-21 :;onrad et al. 

55 5988645 A n999-11-23 Downing 

56 6010061 A Q000-01-04 Howell 

57 6031989 A t/000-02-29 :;ordell 

58 6037937 A Q000-03-14 Beaton et al. 

59 6052279 A t/000-04-18 rriend et al. 

60 6085204 A Q000-07-04 :;hijiwa et al. 

61 6088032 A t/000-07-11 Mackinlay 

62 6208330 B1 Q001-03-27 Hasegawa et al. 

63 6208340 B1 t/001-03-27 /\min et al. 
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@ Touch panel control device with touch time and finger direction discrimination. 

@ In a touch panel control device for providing 
.-control signals to select an operation made for an 
<I: electronic device according to how the finger touch
.-.._ es a touch panel (1 ), a timer (3) starts its operation 
C.Ofrom the time instant when the finger touches the 
r,,,.touch panel, and the direction and distance of move-
0 ment of the finger in a predetermined period of time 
Mare detected, to control the operation of the elec
Mtronic device or the like. 
0 

C. 
w 

Xerox Copy Centre 

FIG. 3 
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TOUCH PANEL CONTROL DEVICE WITH TOUCH TIME AND FINGER DIRECTION DISCRIMINATION 

The invention relates to a touch panel control 
device for acoustic equipment. 

Acoustic entertainment devices for vehicles, 
such as a cassette tape player, compact disk play
er and radio tuner are installed in a considerably 
small space such as an in-dash console, and there
fore must be small in size. Accordingly, the switch
es or push-buttons of the acoustic devices must 
also be small. These small switches or push-but
tons are difficult to operate. Furthermore, the 
acoustic devices are used in different modes and 
operated in various manners. Therefore they em
ploy a variety of switches, push-buttons, etc. Since 
the operator cannot easily locate them while driv
ing, his attention to the road may be distracted 
when operating the acoustic devices causing a 
dangerous condition. 

In this connection, a method has been dis
closed in Japanese Patent Application (OPI) No. 
89720/1986 (the term "OP!" as used herein means 
an "unexamined published application ff) in which 
instead of switches or push-buttons for operating 
acoustic devices, there is provided a touch panel, 
the different controls of the devices being effected 
by touching different positions on the touch panel. 

The conventional touch panel method will be 
described with reference to Fig. 1. A touch panel 
80 having interior detecting electrodes is scanned 
with a scanner 20 to detect when and at what point 
the touch_ panel 80 has been touched. The detec
tion output data of the scanner 20 are applied to a 
first memory 30, where the detection output data of 
a scan are temporarily stored. The detection output 
data of one scan read out of the the first memory 
30 are supplied to a recognizing block 40. A touch 
on the touch panel is pattern-recognized by the 
recognizing block 40 for each scan of the scanner 
20. 

The output pattern data of the recognizing 
block 40 are applied to a second memory 50 and a 
data comparator 60. The second memory 50 tem
porarily stores the recognized pattern data pro
duced during one scan and supplied thereto from 
the recognizing block 40. The data comparator 60 
compares the output pattern data of the recogniz
ing block with the pattern data of the preceding 
scan read out of the second memory 50, to thereby 
detect any change in the pattern data. The com
parison output data of the data comparator 60 is 
supplied to a decision block 70 which output con
trol data corresponding to the comparison output 
data. In response to the comparison output data, 
the decision block 70 refers to a data table (not 
shown) and outputs predetermined control data ac
cording to the touch on the touch panel 80. 

As is apparent from the above description, in 
the conventional touch panel control device, the 
touch data of the present scan is merely compared 
with that of the preceding scan. Therefore, if the 

5 scanning speed is increased, the control device 
may judge no change in the touch position be
tween two successive scans because the distance 
the finger can move over a scanning period is 
related to the scanning speed. If, on the other 

10 hand, the scanning speed is decreased, the follow
ing error may be encountered. If a finger finely 
touches and is removed from the panel and the 
part of the panel touched has not yet been 
scanned (for instance the right part of the panel in 

15 the case of scanning the panel in the left-to-right 
direction), then that touch on the panel may not be 
detected. 

Referably, the entire panel surface should be 
scanned in about 10 msec to prevent a detection 

20 miss. However, if the scanning speed is set to 
about 10 msec, there may be an erroneous detec
tion because, as mentioned herein before, finger 
speed cannot follow a rapid scanning speed. 

Accordingly, an object of this invention is to 
25 eliminate the above-described difficulties with a 

conventional touch panel control device. 
The foregoing object and other objects of the 

invention have been achieved by the touch panel 
control device of the invention for outputting control 

30 data to select an operating mode for an electronic 
device according to how the finger touches a touch 
panel. The touch panel control device of the inven
tion comprises: touch position detecting means, 
arranged in matrix form on the touch panel, for 

35 detecting the coordinates of a touch position on the 
touch panel; scanning means for periodically scan
ning the touch position detecting means; memory 
means for storing the coordinates of an initial touch 
position on the touch panel or those of a touch 

40 position obtained when the control data is output
ted; coordinate comparing means for comparing 
the coordinates stored in the memory means with 
those of a current touch position determined for 
each scan while the finger touches the panel; timer 

45 means for performing a time measuring opeation 
with the aid of the output of the touch position 
detecting means; and an operation discriminator for 
outputting operation content data predetermined 
according to time measurement data of the timer 

50 means and the results of the comparison of the 
coordinate comparing means. The nature, principle 
and utility of the invention will become more appar
ent from the following detailed description when 
read in conjunction with the accompanying draw
ings. 

2 
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In the accompanying drawings: 
Fig. 1 is a block diagram showing a conven

tional touch panel control device; 
Fig. 2 is a front view showing a touch panel 

in a touch panel control device according to the 
invention; 

Fig. 3 is a block diagram showing the touch 
panel control device according to the invention; 

Fig. 4 is a circuit diagram of one example of 
a touch position detecting means in the touch 
panel control device of the invention; 

Fig. 5 is a timing chart for a description of 
the operation of the touch position detecting means 
shown in Fig. 4; 

Figs. 6, 7 and 8 are three parts of a flow 
chart for describing the operation of the touch 
panel control device.of the invention; and 

Figs. 9(a) and 9(b) are illustrations of dis
plays on the touch panel. 

An example of a touch panel control device 
according to this invention will be described with 
reference to Fig. 2. In Fig. 2, reference numeral 1 
designates a touch panel. Along the four sides of 
the touch panel are LEDs (light emitting diodes) 
101 through 114 and light receiving means, name
ly, photo-transistors 201 through 214. They are 
alternately arranged in such a manner that the 
photo-transistors 201 through 214 receive light 
beams from the LEDs 101 through 114, respec
tively. The photo-transistors 201 through 214 pro
vide "H" (high level) outputs upon reception of the 
light beams. The LEDs and the photo-transistors 
are alternately arranged along the sides of the 
touch panel to eliminate the possibility that a 
photo-transistors might erroneously detect the light 
beam emitted by an adjacent LED rather than its 
corresponding LED. 

A control system for the touch panel 1 is 
shown in Fig. 3. The control system includes a 
touch operation discriminator 2. The discriminator 2 
detects when the operator's finger touches the 
touch panel 1, and discriminates the operation to 
be performed from the direction of finger move
ment and the time period over which the finger 
touches the touch panel. The discriminated opera
tion is applied to a command discriminator 12. The 
command discriminator 12 supplies an operation 
command to a system controller 13 in response to 
the discriminated operation. The operation com
mand controls the operation of an electronic device 
such as a cassette player, radio tuner, or compact 
disk player, and feed back the operating condition 
thereof, as data, to the command discriminator 12. 

The operation discriminator 2 also applies a 
scanning pulse signal (STB signal) to a timing 
circuit 3 with a period of about 10 msec as shown 
in a timing chart of Fig. 5. The scanning time is not 

necessarily 10 msec. It should be determined on 
the basis of the speed of the finger scanning the 
panel. During the generation of the 8TB signal, the 
timing circuit 3 produces pulses for activating the 

5 LEDs 101 through 114 in Fig. 2 so that turn on 
input voltages are successively applied to the input 
terminals 301 through 314 of the LEDs 101 through 
114. The light from the LEDs 101 through 114 are 
applied to the photo-transistors 201 through 214, 

10 respectively, the outputs of which are provided at 
an output terminal 400 in Fig. 4. The timing of the 
serial outputs is as indicated in Fig. 5. The serial 
outputs are applied to a serial-to-parallel converter 
4, where they are converted into parallel outputs, 

15 which are latched by a data latch 5. One scanning 
operation is completed when the timing circuit 3 
has applied the input voltages to all the LEDs. 
During a waiting time T, the data latched by the 
data latch 5 are successively transferred to the 

20 operation discriminator 2. 
The timing chart of Fig. 5 represents the case 

where the finger touches the touch panel at a point 
marked with a circle in Fig. 2. In this case, the 
outputs of the LEDs 106 and 111 being blocked, 

25 and therefore the outputs of photo-transistors 206 
and 211 are maintained at the "L" (low level). 
Therefore, the data latched by the data latch circuit 
5 are: 
1 1 1 1 1 0 1 1 in the X-direction 

30 1 1 0 1 1 1 in the Y-direction 
As apparent from the above, the coordinates of the 
touch position can be detected from the positions 
of the "0" levels in the data latch. 

During the waiting time T, the output of the 
35 data latch circuit 5 are simultaneously applied to a 

NOR gate 8, the output of which is raised to "H" 
when the finger touches the panel. 

With further reference to Fig. 3, reference nu
meral 6 designates a coordinate memory for stor-

40 ing the coordinates of a touch position at the start 
of a touch or at the end of an operation; and 7, a 
timer which is reset in synchronism with the storing 
operation of the coordinate rnE:inory 6, to start its 
time counting operation. The control system further 

45 comprises an arithmetic circuit {not shown) for 
comprising the coordinates of the present touch 
position with those stored in the coordinate mem
ory 6. to detect the direction of movement of the 
finger on the panel 1 ; a touch memory 10 for 

50 storing the touch and non-touch on the touch panel 
1; and a command memory 11 for storing the 
operation content which is discriminated by the 
operation discriminator 2 · and applied tothe com
mand discriminator 12. 

55 The operation discriminator 2 supplies a CMD 

3 

signal representing the content of an operation 
given to the touch panel 1 to the command dis
criminator 12. In response to the CMD signal the 
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command discriminator 12 applies a command to 
the system controller 13 for operating the acoustic 
device. 

In general, the following commands are re
quired for acoustic devices used in vehicles: 

(1) Tape deck 

Fast forward, rewind, stop, repetitive playback, 
iump for station, and playback 

{2) Tuner 

Up sweep, down sweep, preset channel up, 
preset channel down, channel preset, and auto 
tuning 

(3) Compact disk 

Playback, partial repeat, whole repeat, skip, 
stop, jump for music, and disk take-out 

As is apparent from the above, six or seven 
different commands are required for each acoustic 
device used in vehicles. 

These commands can be issued by utilization 
of, for instance, seven finger operations on the 
touch panel; movements of the finger upwardly, 
downwardly, right and left (U. D, R and L), keeping 
the finger at a point (KEEP), touching the panel 
with panel with the finger twice (2HIT). The above
described seven finger operations are discriminat
ed so that the command discriminator 12 applies 
commands to the concerned acoustic device sepa
rately according to the finger operations. 

The above-described seven finger operations 
can be discriminated not only by the contents of 
the aforementioned arithmetic circuit, but also 
based on the content of the touch memory circuit 
10 in which the touch condition of the preceding 
scan is stored, the content of the command mem
ory 11 which stores the command which has been 
applied to the command discriminator 12 before 
the scan, and the time count in the timer 7. 

For instance, the commands can be issued as 
follows: 

(1) When the coordinate changes are at least 
four a second, the commands U, D, R and L are 
outputted separately according to the directions of 
movement thereof. 

(2) The command KEEP is outputted when 
the finger is kept on the touch panel for at least 
one second and moves three coordinates or less. 

(3} The command HIT is output when the 
finger is kept on the panel for 0.5 second or less, 
and moves three coordinates or less. 

5 

(4) the command 2HIT is outputted when, 
within two seconds after the issue of the command 
HIT, the finger is operated in the same manner as 
in the case of outputting the command HIT. 

A method of discriminating the above-de
scribed finger operations will be described with 
reference to the flow charts of Figs. 6, 7, and 8. 

In these figures, steps 1 through 7 form a 
10 routine for starting when the finger touches the 

panel, storage of the coordinates of that position 
and the operation of the timer. When the operation 
discriminator 2 outputs a scan instruction signal 
(STB) in step 1, in step 2 it is determined whether 

15 or not the finger touches the panel. When it is 
determined that the finger has touched the touch 
panel, in step 3 the coordinates of that position are 
read. In step 4, the content of the touch memory 
10, which stores the touch condition of the preced-

20 ing scan, is read to determine whether or not the 
finger touches the panel for the first time. When it 
is determined that the content of the touch memory 
10 has been cleared, then in step 5 "1" is written 
in the touch memory, in step 6 the above-de-

25 scribed coordinates of the position are stored in the 
coordinate memory 6, and step 7 the timer is reset 
and started. 

30 (1) Discrimination of the finger operations U, 0, R 
andl ---- ---

Discrimination of the finger operations U, D, R 
and Lare achieved in Steps 8 through 17. 

35 In step 8, the coordinates stored in the coordi-
nate memory 10 are compared with the present 
coordinates to obtain the variations in the X- and Y
directions. In step 9, by referring to the command 
memory 11 which stores the operation content 

40 outputted previously, it is determined whether or 
not the upward, downward, rightward or leftward 
operation has been applied to the command dis
criminator 12. If it is determined that the command 
has been applied thereto, then it is unnecessary to 

45 discriminate the movement in that direction again, 
and steps 11 and 11 1 are effected in which. when 
the finger is moved eight coordinates or more, the 
movement in a direction perpendicular to the direc
tion of that movement is detected so that the finger 

so movement may not be regarded as "the finger is 
moved four coordinates twice". If no command ls 
applied to the command discriminator 12, then in 
step 10 it is determined from the above-described 
variations whether the finger is moved horizontally 

55 or vertically. 

4 

In step 12, it is determined whether, in each of 
the X- and Y-directions, the finger is moved in the 
positive ( +) direction or in the negative (-) direc-
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tion, so that in step 13 the operation content cor
responding to the direction of movement is pro
vided. 

In step 14, the operation content thus provided 
is applied in the command discriminator 12 {in this s 
operation, the command discriminator 12 supplies 
the instruction to the system controller 13 which 
has been predetermined for the electronic equip-
ment in use), and in step 15 the operation content 
is stored in the command memory 11. 10 

In step 16, the coordinates stored in the coordi
nate memory are rewritten into those of the touch 
position obtained at the time of outputting the op
eration content. And in step 17, the timer is reset 
so that the following discrimination is carried out. 1s 

(2) Discrimination of the finger operation KEEP 

The finger operations KEEP and HIT are distin- 20 

guished from each other according to how long the 
finger touches the touch panel. Therefore, 1f the 
finger operation KEEP is determined merely from 
the time count data of the timer 7, then the deter-
mination may include the finger operation HIT. That 2s 
is, in the following case: 
0 to 0.5 second HIT 
0.5 to 1 second Not applicable 
More than 1 second KEEP 
while the finger operation KEEP is discriminated, 30 

the finger operation HIT may occur. In the case 
where the touch time is 0.5 to 1 second, no action 
is taken, as was listed above .• This is to prevent an 
erroneous operation which may be caused when 
the finger operations are not strictly defined. There- 35 

fore, the step may be eliminated as the case may 
be. 

Therefore, in a routine consisting of steps 18 
through 25 as shown in Fig. 7, when in step 20 the 
time count data of the timer exceeds one (1) sec- 40 

ond and in step 22 it is determined that the finger 
operation KEEP has not been supplied, as the 
operation content, to the command discriminator 
12, then it is supplied, as the operation content, to 
the command discriminator 12 in step 24. The . 45 

reason why, in step 22, it is detected whether or 
not the finger operation KEEP has been supplied 
as the operation content is to prevent the difficulty 
that, when the finger touches the touch panel for 
more than two seconds, the finger operation KEEP so 
may be provided as the operation content two or 
more times. 

When in step 18 the touch time is shorter than 
0.5 second, in step 19 the finger operation HIT is 
provided as the operation content; however, it is 55 

not applied to the command discriminator 12 yet in 
the flow chart. 

5 

(3) Discrimination of the finger operations HIT and 
~IT ---- ----

The finger operations HIT and 2HIT can be 
identified as shown in a flow chart of Fig. 8. 

When in step 2 of Fig. 6 it is determined that 
the finger is not in touch with the touch panel, then 
in step 26 it can be determined by referring to the 
touch memory 10 adapted to store the touch or 
non-touch detected in the preceding scan whether 
or not the touch was just now released. When it is 
determined that the touch was released just now, 
then the content of the touch memory 11 is "1 ". In 
step 27, the content of the touch memory 11 is 
c[eared, and in step 29 it is determined whether or 
not the operation· content is of the finger operation 
HIT. That is, if in step 19 of Fig. 7 the finger 
operation HIT is provided as the operation content. 
then step 30 is effected. In step 30, when it is 
determined from the content of the command 
memory 11 that nothing is provided, then the op
eration content, or HIT, is applied to the command 
discriminator 12. If the finger operation HIT is 
stored as the operation content in the command 
memory 11, then it is the second finger operation 
HIT, and therefore the finger operation 2 HIT is 
applied as the operation content to the command 
discriminator 12. If the storage data of the com
mand memory 11 is other than that, then in a 
routine of steps 36 through 38 the command mem
ory and the operation content are cleared, and the 
timer is stopped. 

When in step 26 it is determined that the 
content of the touch memory 10 has been cleared 
since the preceding scan, then step 28 is effected. 
If, in step 28, the timer shows the lapse of two 
seconds; i.e., nothing is operated for two seconds, 
then the routine of steps 36, 37 and 38 is effected. 

The operation discriminator 2 can apply the 
seven operating modes to the command discrimi
nator 12 in the above-described manner. 

In the operation discriminator 2, the above
described operation contents are converted into 
commands suitable for the operations of the acous
tic devices to be controlled in such a manner that 
any one of the commands can be used for a 
plurality of acoustic devices - for instance the fin
ger operation R is used for the "up direction 
sweep" of a tuner and also for the "fast forward" of 
a tape deck. The commands are applied to the 
system controller 13. In response to the commands 
are applied to the system controller 13. In response 
to the commands, the system controller 13 controls 
the operations of the acoustic devices. 

In the above-described embodiment, the seven 
finger operations are discriminated, and in re
sponse to the seven finger operations thus dis
criminated the command discriminator outputs the 
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commands. If the seven finger operations are uti
lized in combination, then more commands can be 
issued. 

For instance, in the case of a tape deck, the 
finger operations, may be combined as follows: 
When, after the "fast forward" operation is selected 
by the finger operation R, the finger operation U is 
carried out, a so-called "FF SCAN" operation can 
be performed in which the "fast forward" operation 
of the tape is carried out to detect an intermusic 
region. and after the sound reproduction is per
formed, the "fast forward" operation is carried out 
again. And when the finger operation R is followed 
by the finger operation D, the "FF music search" 
operation is carried out. 

In this case, the system controller 13 applied 
data representing the operating condition of the 
acoustic device to the command discriminator 12 
at all times. and the command provided by the 
command discriminator is determined according to 
the operating condition. 

In the case of the tape deck described above, 
normally the finger operation R is used for the 
command "fast forward", and the finger operation 
U is for the command "volume up". However, 
during the "fast forward" operation, the finger op
eration U is used to output the command "FF 
scan". 

If a plurality of operation contents are com
bined to provide a command in the above-de
scribed manner, then the finger operations can be 
applied to a variety of operation modes of acoustic 
devices mounted in a vehicle. 

The touch panel 1 may comprise a picture 
display unit such as a cathode ray tub (CRT). The 
system controller 13 applies display mode data to 
a CRT driver 14 in correspondence to an acoustic 
device in use, to thereby control the display to the 
touch panel 1. 

Figs. 9(a) and 9(b) show examples of a CRT 
display. more specifically, the part (a) of Fig. 9 
shows a CRT display in the "tape deck" mode, and 
the past (b) of Fig. 9 shows a CRT display in a 
"tuner" mode. 

In Fig. 9, the finger operations U,D, R and L 
are indicated by the arrows which are extended 
upwardly downwardly, rightwardly and leftwardly, 
respectively; and finger operations HIT, 2HIT and 
KEEP are indicated by one dot, two dots and a bar, 
respectively; and the compound finger operations 
are indicated by the bent arrows - for instance the 
compound finger operation R U is indicated by the 
arrow which is extended rightwardly and then up
wardly. 

Therefore, merely by moving the finger accord
ing to the indications or marks displayed on the 
touch panel, the commands corresponding to the 
finger operations can be applied to the system 

controller 13. 
The contents of the display on the display unit 

can be changed according to the operating con
ditions of an acoustic device to be controlled. For 

s instance, for the "fast forward" operation of a tape 
deck, the mark " 1> !> " is caused to flicker or its 
color is changed, to that the operator can detect 
whether or not the finger operation on the touch 
panel has been carried out correctly, to thereby 

10 prevent erroneous operation. 
As shown in Fig. 9 the display mark "2nd" is 

provided for the finger operation KEEP. It can be 
utilized in the case where the number of finger 
operations is smaller than the number of com-

1s mands to be issued. That is, in this case, the first 
picture display is switched over to the second 
picture display by one finger operation (KEEP in 
this case) so that the command discriminator 12 
can provide commands different from those used 

20 when the first picture display is employed. That is, 
more intricate operations of electronic devices can 
be controlled. 

As is apparent from the above description, the 
predetermined commands can be issued according 

2s to the distance of movement of the finger over the 
touch panel, the period of time for which the finger 
touches the touch panel, and the number of times 
the touch panel is touched with the finger, and one 
and the same touch panel can be used for a 

so plurality of acoustic devices such as a cassette 
tape player and a radio tuner installed in a vehicle. 
Therefore, the limited space in the vehicle can be 
efficiently utilized, and the touch panel control de
vice installed will never obstruct the operator's driv-

ss ing. Furthermore, since the touch panel serves as 
the display unit, the probability of erroneous opera
tion is decreased. 

40 Claims 

1 . A touch panel control device for outputting 
control data to select an operation mode for an 
electronic device according to how the finger 

45 touches a touch panel (1) comprising: 
touch position detecting means (101,114,201,214) 
in a matrix form on said touch panel, for detecting 
the coordinates of a touch position on the touch 
panel; 

50 scanning means (2) for periodically scanning said 
touch position detecting means; 
memory means (6) for storing the coordinates of at 
least one initial touch position on the touch panel 
and the coordinates of a touch position obtained 

55 when the control data is outputted; 

6 

coordinate comparing means for comparing for 
each scan, the coordinates stored in the memory 
means with those of a current touch position while 
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the finger touches the panel; 
timer means {3) for performing a time measuring 
operation with the aid of an output of the touch 
position detecting means; and 
an operation discriminator (2) for outputting the s 
operation content data predetermined accordingly 
to time measurement data of the timer means and 
the results of comparison of the coordinate com
paring means. 

2. A touch panel control device as claimed in 10 

claim 1, wherein the touch position detecting 
means comprises light emitting elements (101-114) 
and light receiving elements (201-214) arranged 
along the sides of the touch panel (1) in such a 
manner that said light receiving elements receive 75 

light beams emitted by respective said light emit-
ting elements. 

3. A touch panel control device as claimed in 
claim 1, in which the touch panel comprises a 
picture display unit, the display content of which is 20 

changeable according to an electronic device to be 
controlled and operating conditions thereof. -

4. A touch panel control device as claimed in 
any of claims 1 to 3, wherein the operation dis-
criminator (2) includes means for discriminating the 25 

operation content data to be outputted from a plu-
rality of predetermined operation content data 
based upon the direction and distance the finger 
moves in a predetermined period of time. 

5. A touch panel control device as claimed in 30 

claim 4, "'."herein the operation discriminator (2} 
further includes means for discriminating the opera-
tion content data -based on the time duration that 
the finger touches the touch panel while moving 
less than a predetermined distance. ss 

40 

45 

50 

55 

7 

12 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an apparatus 
and a method for inputting data by utilizing a 
pattern displayed on the screen of a display unit. 

2. Description of the Prior Art 

In an attempt to achieve dimensional reduction 
in a computer or the like, it has been known 
heretofore to employ an apparatus where a trans
parent tablet is stuck onto a display screen and, 
when a pen is brought down to a key-shaped 
pattern displayed on the screen, a coordinate sig
nal corresponding to the position of the key is 
generated from the tablet so that the same effect 
as depression of the key is attained. 

Fig. 8 shows an example of such apparatus, 
wherein the function of an electronic desk calcula
tor is displayed on a screen, and an input accepted 
in accordance with a downward press of a pen to a 
button region is settled when the pen is lifted up 
from the same region. In such an apparatus, when 
the pen is pressed down to one button position for 
example, the button is displayed as a reversal 
image. The input is settled in response to a pen-up 
action while the displayed image is reversed again 
to the normal state, and the numerical input or 
input data to be processed is registered. 

In case the input data is to be changed imme
diately after depressing the button because of an 
erroneous depression or some other reason, the 
input can be canceled by dragging the down-posi
tion pen to the outside of the button region and 
then lifting up the pen therefrom. 

In such arrangement, the keyboard portion is 
displayed on the screen merely at the required 
time, so that it becomes possible to eliminate the 
necessity of the space for attaching the keyboard, 
to consequently form the structure in smaller di
mensions. Furthermore, upon erroneous button de
pression or the like, the input data can be imme
diately canceled without the need of any particular 
manipulation to eventually enhance the handling 
convenience. 

However, in a small-sized electronic notebook 
or the like, it is requisite to display individual but
tons within a limited region due to the relationship 
to the display area. Particularly when the apparatus 
is manipulated fast, there may occur a fault that the 
pen-up region is deviated from the pen-down re
gion by some shake of the user's hand and so 
forth. In such a case, the input is canceled contrary 
to the user's intention for execution of the process, 
and the same manipulation needs to be repeated. 

OBJECT AND SUMMARY OF THE INVENTION 

It is an object of the present invention to pro
vide an improvement capable of preventing un-

5 intentional cancel of input data that may otherwise 
result from a deviation of a pen-up region from a 
pen-down region. 

According to one aspect of the present inven
tion, there is provided a data input apparatus which 

10 comprises a pen for selectively indicating and in
putting desired data; a display unit for displaying 
an image of the input data; a tablet for obtaining 
coordinate data by indicating with the pen the 
position corresponding to a predetermined portion 

15 of a pattern displayed on the display unit; means 
for detecting the coordinate data in response to a 
downward press of the pen to the tablet, and 
further detecting the coordinate data in response to 
an upward lift of the pen from the tablet; means for 

20 setting a first region of a predetermined area in the 
tablet, and also setting a second region which 
includes the first region and has an area greater 
than that of the first region; and deciding means for 
accepting the input data in reponse to a downward 

25 press of the pen to the first region and thereafter 
settling the input data in response to an upward lift 
of the pen from the second region. 

According to another aspect of the present 
invention, there is provided a method of inputting 

30 data by the use of a pen for selectively indicating 
and inputting desired data, a display unit for dis
playing an image of the input data, and a tablet for 
obtaining coordinate data by indicating with the pen 
the position corresponding to a predetermined por-

35 tion of a pattern displayed on the display unit. The 
method comprises the steps of: detecting the co
ordinate data in response to a downward press of 
the pen to the tablet; deciding, in accordance with 
the result of such detection, that the indication 

40 signifies a first region corresponding to the position 
where a desired key is displayed on the display 
unit; accepting the input data in response to the 
result of the decision; deciding that the pen has 
been lifted up from a second region which includes 

45 the first region and has an area greater than that of 
the first region; and settling the input data in accor
dance with such decision. 

Due to the constitution mentioned, the input 
data is retained when the pen pressed down to the 

50 first region is held within the second region which 
is wider than the first region, so that if the pen is 
displaced to the outside of the first region, an 
unintentional cancel of the input data can be pre
vented unless the pen is displaced beyond the 

55 second region. 

2 

The above and other features and advantages 
of the present invention will become apparent from 
the following description which will be given with 
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reference to the illustrative accompanying draw
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of an exemplary em
bodiment representing the data input apparatus 
of the present invention; 
Fig. 2 is a flow chart showing the procedure of 
an operation performed in the apparatus of Fig. 
1; 
Fig. 3 shows exemplary contents displayed on 
the screen prior to detection of a pen-down 
action; 
Fig. 4 schematically illustrates a first region; 
Fig. 5 schematically illustrates a second region; 
Fig. 6 shows a display state where the pen has 
been pressed down to a button "5"; 
Fig. 7 shows a display state where the accepted 
input of the button "5" has been settled; and 
Fig. 8 shows exemplary contents displayed on a 
screen in a conventional apparatus. 

DESCRIPTION OF THE PREFERRED EMBODI
MENT 

Fig. 1 is a block diagram showing the constitu
tion of an embodiment representing an electronic 
notebook to which the present invention is applied. 
In the diagram, an input circuit 1 incorporates a 
variety of switches including a power switch, and 
signals for actuating such switches are supplied 
thereto from a CPU 4 via an interface 2. A DC 
voltage obtained by rectifying and smoothing an 
AC power is supplied to a power circuit 3. The 
power circuit 3 has a battery 3a therein, and a 
voltage obtained from an AC power source is used 
as a system operating voltage. In case no voltage 
is supplied from the AC power source, the voltage 
obtained from the battery 3a is used as the system 
operating voltage. 

To the interface 2, there are connected a tablet 
8, a display unit 9 and a loudspeaker 10. Further
more the CPU 4, a ROM 5, a RAM 6 and a backup 
memory 7 are also connected thereto via a bus 
line. 

The tablet 8 is constituted by sticking transpar
ent touch electrodes to a face of the display unit 9, 
and patterns of buttons or the like visually repre
sented on the display unit 9 are used as input 
buttons of the tablet 8. When the user touches any 
pattern such as a button seen through the transpar
ent electrode, a coordinate signal corresponding to 
the touched portion is supplied to the CPU 4 so 
that predetermined data is inputted. 

In this manner, the tablet is so formed as to 
generate a coordinate signal corresponding to the 
portion touched by the user. For generation of such 

a signal, it is possible to employ either a pressure 
sensitive type which generates a signal in accor
dance with a variation in the pressure, or a capaci
tance type which generates a signal in accordance 

5 with a variation in the static capacitance. 
Fig. 2 is a flow chart showing the procedure of 

a button tracing operation performed in the appara
tus where the present invention is applied. In the 
process of the flow chart, the operation is started 

10 when the pen has been pressed down to a desired 
button (in an under-mentioned first region). As 
shown at step 100 in Fig. 2, a first region for 
recognizing a pen-down action is set with respect 
to the entire buttons, i.e., a display region is set for 

15 each button illustrated in Fig. 3. Taking a button 
"5" here as an example, the first region for this 
button is substantially rectangular as represented 
by a thick line in Fig. 4, and is defined by coordi
nates (x1, Y1) at the upper left corner and coordi-

20 nates (x2, y2) at the lower right corner. 
Subsequently at step 101, a second region for 

recognizing a pen-up action is set with respect to 
each of the buttons already set at step 1 00. As 
illustrated in Fig. 5, the second region includes the 

25 first region and is greater in area than the first 
region by a width w. The second region is shaped 
into a substantially rectangular pattern defined by 
coordinates (x3, y3) at the upper left corner and 
coordinates (x4, y4) at the lower right corner. 

30 Next at step 102, a flag in each button is 
initialized (f = 0). In this state, a process of accept
ing a pen-down action is executed at step 103, 
where a decision is made to discriminate between 
a pen-down action and a pen-up action, and the 

35 coordinates (x, y) thereof are detected. In this case, 
the coordinates (x, y) are judged to be in which of 
the button regions set at step 1 00. (Coordinate 
detecting means) 

The result of the detection at step 103 is de-
40 cided at step 104. When the result of such decision 

signifies a pen-down action, a further decision is 
made at step 105 as to whether the coordinates 
detected at step 103 are within the pen-up region, 
i.e., the second region. 

45 If the result of the decision at step 1 05 signifies 
that the pen-down coordinates are within the sec
ond region, another decision is made as to whether 
the flag is O or not. Since the flag has already been 
initialized at step 102, the flag is judged here to be 

50 0. Therefore, at step 107, the flag is set to 1. 
Then the displayed image of the button in the 

pen-down region (first region) is turned to a rever
sal image at step 108, and the operation returns to 
step 103. The state of the pen at this moment is 

55 detected at step 104, and if the pen-down action is 
continuously maintained, such state is judged at 
step 104. Thereafter a decision is made at step 
105 as to whether the pen is still within the button-

3 
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up region or not. 
Fig. 6 illustrates the displayed content in the 

stage of the operation mentioned. In this embodi
ment, there is shown an exemplary state where the 
button "5" is depressed and displayed as a rever
sal image. 

Subsequently a decision is made at step 106 
as to whether the flag is O or not. Since the flag 
has already been set to 1 at step 107, the flag is 
judged to be not O at this time, so that the oper
ations returns to step 103. In this case, the dis
played content remains unchanged. 

During the continuous pen-down state, if the 
result of the decision signifies that the coordinates 
corresponding to the pen-down position at step 105 
are outside the button-up region (second region), a 
further decision is made at step 115 as to whether 
the flag 1 is 1 or not. Since the flag is 1 at this 
moment as mentioned, the flag is set to O at step 
116, and the state of the displayed content is 
reversed at step 108. 

The displayed content is reversed to the for
mer state of Fig. 3 by clearing the reversal display 
of the input data. This process is relevant to a 
manipulation performed when the input data is to 
be canceled because, for example, the pen was 
displaced to any position outside the first-de
pressed button region due to an accidental slip of 
the user's hand, or the data was inputted by an 
erroneous depression or the like. Even in such 
condition, the input of the preceding button can be 
accepted by reverting the pen from the down
position thereof to the former button-up region 
(second region). 

Upon acceptance of the proper input, the user 
performs a pen-up action by lifting the pen upward 
from the tablet. Since the flag is set to 1 at step 
107 in case the proper input is accepted, the flag is 
judged to be 1 at step 120, and then the displayed 
button is turned to a reversal image at step 121. 

More specifically, the reversal image obtained 
by the pen-down action is reversed again to the 
former state, whereby the reversal display is 
cleared. The depression of the button is recognized 
through such process and, as shown in Fig. 7, the 
displayed image of the button "5" is reversed to 
the former state, while the accepted input data "5" 
is settled and displayed in the window 21. 

Meanwhile, when the pen is shifted to any 
position outside the second region, the flag is set 
to O at step 116, so that if the pen is lifted up in 
such a state, the flag is judged to be not 1 at step 
120 (deciding means). Accordingly the result of the 
decision signifies that no button has been de
pressed at this moment. 

The description given above can be summa
rized as follows. 

Upon detection of a pen-down action to the 

first region of a desired button, a decision is made 
as to which button has been depressed, and the 
depressed button (first region) is displayed as a 
reversal image. In case any wrong button is dis-

5 played due to an erroneous depression or insuffi
cient detection precision, the input manipulation 
can be canceled by first shifting the pen from the 
down-position to the outside of the second region 
and then lifting up the pen therefrom. 

10 Even if the pen is accidentally displaced to the 
outside of the first region by some shake of the 
user's hand or the like, the selected input is re
tained effective unless the pen is displaced beyond 
the second region which is dimensionally greater 

15 than the first region. And even when the reversal 
image of the button is deleted with a displacement 
to the outside of the second region, the reversal 
image of the button is displayed again by reverting 
the pen to the first region while holding the pen in 

20 its down-state, whereby the input is accepted. 
If the pen is lifted up with the input accepted, 

the reversal display of the button is deleted, and 
the input from the button is settled. At this time, 
even if the pen is positioned outside the first re-

25 gion, the input is processed as effective data un
less the pen is further displaced outside the sec
ond region, so that there never occurs an uninten
tional cancel of the input. 

According to the present invention, as de-
30 scribed hereinabove, the input data is retained, in 

response to the detection of a pen-down action to a 
desired pattern, in the area wider than the pen
down region. Therefore, even in an apparatus hav
ing a small-sized display device, unintentional can-

35 eel of the input is hardly induced to consequently 
achieve an advantage of facilitating accurate input 
of data, whereby it is rendered possible to attain 
faster manipulation of the apparatus. 

40 Claims 

1. A data input apparatus with pen means com
prising: 

a pen for selectively indicating and input-
45 ting (1) desired data; 

a display unit (9) for displaying an image 
of the input data; 

a tablet (8) for obtaining coordinate data 
by indicating with said pen the position cor-

50 responding to a predetermined portion of a 
pattern displayed on said display unit (9); 

means (2, 4) for detecting the coordinate 
data in response to a downward press of said 
pen to said tablet (8), and further detecting the 

55 coordinate data in response to an upward lift of 
said pen from said tablet (8); 

4 

means for setting a first region of a pre
determined area in said tablet (8), and also 
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setting a second region which includes said 
first region and has an area greater than that of 
said first region; and 

deciding means for accepting the input 
data in response to a downward press of said 
pen to said first region and thereafter settling 
said input data in response to an upward lift of 
said pen from said second region. 

2. The apparatus according to claim 1, wherein 
said tablet (8) is superposed on said display 
unit (9) in such a manner that the displayed 
image on said display unit (9) is rendered 
visible through said tablet (8). 

3. The apparatus according to claim 1 or 2, 
wherein said deciding means is so formed as 
not to execute said data settling process if said 
pen is lifted upward from any position outside 

5 

10 

15 

said second region after the input data is ac- 20 

cepted with the downward press of said pen to 
said first region, and said means executes a 
predetermined process without any indication 
of data by said pen. 

4. The apparatus according to anyone of claims 1 
to 3, wherein said predetermined portion is 
displayed in the shape of a key on said display 
unit (9), and said first region is so set as to be 

25 

equal to said key-shaped portion. 30 

5. The apparatus according to claim 4, further 
having display control means which controls 
the display state in such a manner that the 
displayed image of said key is reversed when 35 

said input data is accepted from said deciding 
means, and is reversed again to the former 
state when said input data is settled. 

6. The apparatus according to anyone of claims 1 40 

to 5, wherein said apparatus is a small-sized 
portable computer. 

7. A method of inputting data by the use of a pen 
for selectively indicating and inputting (1) de- 45 

sired data, a display unit (9) for displaying an 
image of the input data, and a tablet (8) for 
obtaining coordinate data by indicating with 
said pen the position corresponding to a pre-
determined portion of a pattern displayed on 50 

said display unit (9), said method comprising 
the steps of: 

detecting the coordinate data in response 
to a downward press of said pen to said tablet 
~; ~ 

deciding, in accordance with the result of 
such detection, that the indication signifies a 
first region corresponding to the position where 

5 

a desired key is displayed on said display unit 
(9); 

accepting the input data in response to the 
result of the decision; 

deciding that said pen has been lifted up 
from a second region which includes said first 
region and has an area greater than that of 
said first region; and 

settling the input data in accordance with 
such decision. 
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@) Dynamic touchscreen button adjustment mechanism. 

@) A computer based touchscreen includes a 
mechanism for displaying buttons on the 
touchscreen indicating the location where an 
user has touched the touchscreen. Because 
different operators will view the buttons from 
different angles, they will touch the touchsc-
reen in different positions. An initial button or 
series of buttons of the application that the user 
is using is configured to sense the location 
where the user is touching. These initial but-
ton(s) are called adjusting buttons. The button 
sensing regions for the remaining buttons 
(non-adjusting buttons) are calibrated from 
these initial touched locations. For example, if 
the user tends to press high and to the right of 
the adjusting button(s), the orientation of the 
button sensing regions for the remaining but-
tons is calibrated high and to the right. If multi-
ple adjusting buttons are used, the average of 
the touched positions is used to calibrate the 
button sensing regions of the non-adjusting 
buttons. The adjusting buttons are not restric-
ted to the beginning of the application. Any 
screen that displays buttons can be used to 
calibrate or recalibrate the button sensing reg-
ion for subsequent non-adjusting buttons. This 
allows for greater accuracy should the users 
change their view or angle of the touchscreen 
as they use the application. Thus, the computer 
dynamically adjusts the orientation of a 
touchscreen button's sensing region based on 
the location that the user has pressed for previ-
ous buttons. This dynamic adjustment allows a 
high density of buttons to be displayed on the 
touchscreen. 
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This invention relates to the data processing 
field. More particularly, this invention relates to a 
touchscreen apparatus for adjusting a sensing region 
based on the location that the user touches on the 
touchscreen, which is contained in a display. 

Touchscreens are well known in the art where the 
user communicates a desired action to a computer by 
touching a touchscreen in a specific location. The 
computer system displays graphics on the 
touchscreen that represent buttons. The user inter
faces to the computer system by touching the 
touchscreen in a displayed button's sensing region, 
which is the area on the touchscreen that the comput
er system associates with the button. The computer 
system detects the user's touch, maps the touched lo
cation to a particular button, and performs appropri
ate functions based on the button that the user select
ed via the touch. 

Touchscreens are advantageous in that they can 
eliminate the need for a keyboard or other input de
vice in applications where a separate input device 
would be cumbersome, expensive, or susceptible to 
vandalism. Also, with a touchscreen the user is not 
forced to read instructions in one place and hunt else
where, such as on a keyboard, for keys to press. In
stead, the instructions that the user reads and the 
buttons that the user touches are in the same prox
imity. This close proximity of instructions and buttons 
is more convenient and faster for the user and reduc
es the chance of incorrect button selection. 

However, touchscreens suffer from the problem 
that the buttons on the touchscreen are two dimen
sional, and although the buttons are visually distinct 
from one another, they are not physically distinct from 
one another. Thus, while a user of a conventional key
board can feel when a finger is straying over the edge 
of the intended key and onto an adjacent, unintended 
key, the user of a touchscreen cannot feel when a fin
ger is straying over the edge of a button. These prob
lems are exacerbated by the fact that the touchscreen 
has thickness, so while the button is projected onto 
the back of the touchscreen, the user touches it from 
the front. This screen thickness plus the parallax ef
fect, causes different users to perceive the same but
ton in potentially different places. For example, tall 
users standing to the right of the touchscreen will tend 
to perceive the button as being above and to the right 
of the actual button position, so they will tend to touch 
high and to the right of the button sensing region. Ana
logously, short users standing to the left of the 
touchscreen will tend to perceive the button as being 
below and to the left of the actual button position, so 
they wi II tend to touch low and to the left of the button 
sensing region. 

The cumulative effect of these problems causes 
users to be unsure of whether or not they have touch
ed the intended button, especially when the buttons 
are small and close together. In contrast, on a conven-

tional keyboard, users can be reasonably confident 
that they have depressed the intended key because 
the key is three dimensional, moves downward when 
pressed, and is tactilely separate from adjacent keys. 

5 The prior art touch screens attempt to solve these 
problems by the computer system either displaying 
the button over a larger than desired area or utilizing 
a larger than desired button sensing region associat
ed with the button. Both these solutions severely lim-

10 ited the density and orientation of displayed buttons 
on the touchscreen. 

For the foregoing reasons, there is a need for a 
touchscreen that allows a high density of displayed 
buttons with accurate selection of buttons by users 

15 who are viewing the touchscreen from a variety of 
view angles. 

It is an object of the present invention to provide 
an enhanced touchscreen. 

It is a further object to allow a high density of dis-
20 played buttons with accurate selection of buttons to 

be used on a touchscreen apparatus. 
It is a further object to allow accurate selection of 

buttons on a touchscreen apparatus by users viewing 
the touchscreen from all view angles. 

25 These and other objects are achieved by the 
computer system dynamically adjusting the orienta
tion of a touchscreen button's sensing region based 
on the location that the user has touched for a previ
ous button or buttons. 

30 An initial button or series of buttons of the appli-
cation that the user is using is configured to sense the 
location where the user is touching. These initial but
ton(s) are called adjusting buttons. The button sens
ing regions for the remaining buttons (non-adjusting 

35 buttons) are calibrated from these initial touched lo
cations. For example, if the user tends to press high 
and to the right of the adjusting button(s), the orien
tation of the button sensing regions for the remaining 
buttons is calibrated high and to the right. If multiple 

40 adjusting buttons are used, the average of the touch
ed positions is used to calibrate the button sensing re
gions of the non-adjusting buttons. 

The adjusting buttons are not restricted to the be
ginning of the application. Any screen that displays 

45 buttons can be used to calibrate or recalibrate the but
ton sensing region for subsequent non-adjusting but
tons. This allows for greater accuracy should the 
users change their view or angle of the touchscreen 
as they use the application. 

50 Fig. 1 shows the parallax effect, present in a 
touchscreen, which causes different view angles 
to result in different users perceiving the button 
at different locations; 
Fig. 2 shows a prior art touchscreen button and 

55 sensing region; 

2 

Fig. 3 shows users viewing the touchscreen of the 
preferred embodiment, which is shown in this ex
ample as a ticket kiosk, from different angles; 
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Figs. 4a and 4b show an example of a seat selec
tion screen of the preferred embodiment, which 
allows a high density of buttons on the screen; 
Fig. 5 shows a block diagram of the computer sys-
tem of the preferred embodiment; 5 

Figs. 6a, 6b, 6c, 6d, and 6e show the button list, 
factor list, and adjustment factor of the preferred 
embodiment and their relationships to the button 
sensing region; and 
Figs. 7, 8, and 9 show the flowcharts that de- 10 

scribe the operation of the preferred embodi-
ment. 
Fig. 1 is a side view of display 17 and shows the 

parallax effect, which causes different user view an-
gles to result in different users perceiving button 20 15 

at different locations. Touchscreen 18 in display 17 
has thickness 23, which is the distance between 
touchscreen back 28 and touchscreen front 22. Al
though button 20 is projected onto the touchscreen 
back 28, users 24 and 26 will attempt to touch it on 20 

touchscreen front 22. Screen thickness 23 plus the 
parallax effect, causes different operators 24 and 26 
to perceive button 20 in different places. User 24 will 
perceive and attempt to touch button 20 at button lo-
cation 29. In contrast, user 26 will perceive and at- 25 

tempt to touch button 20 at button location 21, which 
in this example is lower on touchscreen 18 than but-
ton location 29. 

Fig. 2 shows prior art display 67, touchscreen 68, 
touchscreen button 60, and button sensing region 64. 30 

Button sensing region 64 is the area of touchscreen 
68 associated with button 60 such that if the user 
touches within button sensing region 64, the comput-
er system considers button 60 to have been touched. 
To solve the parallax problem illustrated in Fig. 1, prior 35 

art touchscreens utilized button sensing regions 64 
that were larger than their corresponding buttons 60. 
The prior art solution illustrated by Fig. 2 is disadvan
tageous in that sensing regions 64 are large and thus 
limit the density and orientation of buttons 60 that 40 

may be concurrently displayed on touchscreen 68. 
Fig. 3 shows users 24 and 26 viewing button 20 

from different angles. Button 20a is displayed on 
touchscreen 18 in display 17. For purposes of illustra-
tion, the application in this example is ticket kiosk 30. 45 

Because of the parallax effect and screen thickness 
23 described in Fig 1., tall user 24 standing to the right 
of ticket kiosk 30 will tend to view and press button 
20a above and to the right of its actual position. In 
contrast, short user 26, standing to the left of ticket 50 

kiosk 30 will tend to view and press button 20a below 
and to the left of its actual position. To accommodate 
the differences in perception of different operators, 
this invention dynamically adjusts the button sensing 
regions, as will be shown in Figs. 4a, 4b, 6a, 6b, 6c, 55 

6d, and 6e, and explained in more detail in the flow
charts of Figs. 7, 8, and 9. 

Fig. 4a illustrates display 17 and touchscreen 18 

3 

of the preferred embodiment displaying an exemplary 
seat selection screen. In this example, the aggrega
tion of all buttons 20 represents a section of seats in 
a stadium. Users can touch a button to select the seat 
for which they wish to purchase a ticket. The buttons 
with an X through them represent seats that have al
ready been sold. For such a seat selection applica
tion, it is critical that the buttons be small with fine 
enough resolution to allow many seats to be dis
played close together. This invention allows a high 
density of buttons with fine resolution on touchscreen 
18 because the button sensing regions are dynami
cally adjusted to suit individual users, as will be 
shown in Fig 4b. 

Fig. 4b is a close up view of a few of buttons 20 
and their corresponding button sensing regions 34. In 
this example, each button sensing region 34 has 
been adjusted up and to the right to accommodate a 
user who tends to touch high and to the right of button 
20. Thus, button sensing region 34c is associated 
with button 20c. When the user touches within button 
sensing region 34c, the invention associates that 
touch with button 20c. Likewise, when the user touch
es within button sensing region 34d or 34e, the inven
tion associates that touch with buttons 20d or 20e re
spectively. In this way a high density of buttons 20 
can be displayed and selected on touchscreen 18. 

Fig. 5 shows a block diagram of computer system 
10 of the preferred embodiment of the invention. 
Computer system 10 has touchscreen 18 in display 
17 connected to system unit 11. System unit 11 con
tains processor 12 connected to memory 13, storage 
14, and display adapter 15. Processor 12 is suitably 
programmed to carry out this invention, as described 
in more detail in the flowcharts of Figs. 7, 8, and 9. 

In the preferred embodiment, computer system 
10 is an IBM PS/2, storage 14 is a magnetic hard disk 
file, display adapter 15 is an IBM VGA display adap
ter, and display 17 is an IBM 8516 display. Computer 
system 10 could also be another type of computer 
system, whether it be another microcomputer such as 
an Apple Macintosh, a minicomputer such as an IBM 
AS/400, or a mainframe computer such as an IBM 
System/390, and still fall within the spirit and scope 
of this invention. In addition, computer system 10 
could be a microcomputer such as described above 
but connected to a larger computer system such as an 
IBMAS/400. 

Button list 46 defines button sensing region 34 
for each button 20. Factor list47 contains a list offac
tors that represent the difference between the center 
of button sensing region 34 and the locations that the 
user has touched. In the preferred embodiment, ad
justment factor 48 is the average of the factors in fac
tor list 41. Button list 46, factor list 47, and adjustment 
factor 48 will be explained in more detail under the de
scription of Figs. 6a - 6e. 

Figs. 6a, 6b, 6c, 6d, and 6eshowfactorlist47, ad-
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justment factor 48, and the relationship of button list 
46 to button 20 and button sensing region 34 in more 
detail. Button list 46 is a list of button entries. Each 
entry in button list 46 defines a button sensing region 
34 for a button 20 on touchscreen 18 via fields 49, 50, 5 

51, and 52. In the preferred embodiment, there is a 
separate button list for every screen of buttons dis
played, but there could be just one button list for the 
entire application without departing from the inven-
tion. In the preferred embodiment, buttons are dis- 10 

played as rectangles on the touchscreen, but the but-
tons could be any geometric shape including, but not 
limited to, circles, ovals, or polygons with any number 
of sides. Field 50 defines the upper left point of button 
sensing region 34. Field 51 defines the lower right 15 

point of button sensing region 34. Field 52 defines the 
center of the button sensing region 34. In this exam-
ple, locations on touchscreen 18 are defined by a 
(X,Y) coordinate system with X representing the hor-
izontal axis and Y representing the vertical axis and 20 

location (0,0) representing the lower left hand corner 
of touchscreen 18. However, other methods of defin-
ing locations on touchscreen 18 could be used with-
out departing from the invention. Note that in this ex-
ample since button sensing region 34 is a rectangle, 25 

it would not be necessary to include field 52 in button 
list 46 since it could be calculated from field 50 and 
field 51. 

In one preferred embodiment, there are two 
types of button entries in button list 46 associated 30 

with the two types of buttons. Type 49 in the button 
entry indicates whether the button entry is associat-
ed with an adjusting button or a non-adjusting button. 
In one preferred embodiment, the locations that the 
user touches associated with adjusting buttons are 35 

used to calibrate the button sensing regions of sub
sequent non-adjusting buttons. In an alternative em
bodiment, the locations that the user touches associ-
ated with adjusting buttons are used to remap subse-
quent touched locations into the button sensing re- 40 

gions of non-adjusting buttons. In this example, but-
tons 20a and 20b are adjusting buttons, while buttons 
20c, 20d, and 20e are non-adjusting buttons. In the 
preferred embodiment, adjusting buttons have button 
sensing regions that are larger than their associated 45 

buttons, and the button sensing regions for adjusting 
buttons do not move. In the preferred embodiment, 
non-adjusting buttons have button sensing regions 
that are the same size and shape as their associated 
buttons and the button sensing regions for the non- 50 

adjusting buttons are calibrated based on where the 
user touched on the adjusting buttons. However, the 
button sensing regions could be other sizes or shapes 
without departing from the invention. 

In this example, button list 46 contains button en- 55 

tries 53, 54, 55, 56, and 57, which correspond to but-
tons 20a, 20b, 20c, 20d, and 20e, and button sensing 
regions 34a, 34b, 34c, 34d, and 34e, respectively. In 

4 

one preferred embodiment, adjusting buttons are dis
played to the user first, but adjusting and non-adjust
ing buttons could be displayed to the user in any or
der. Adjusting and non-adjusting buttons could share 
the same screen or be on different screens. 

Factor list 47 contains the differences between 
the location that the user touched on an adjusting but
ton and the center of button sensing region 34. In this 
example, factor list 47 contains two factors because 
there are two adjusting buttons in button list 46, each 
of which was touched once by the user. However, an 
application could have the user touch an adjusting 
button more than once, in which case there would not 
be a one-to-one correspondence between the num
ber of factors in the factor list and the number of ad
justing buttons in the button list. 

In one preferred embodiment, adjustment factor 
48 is set to be the average of all factors in factor list. 
However, other methods of setting the adjustment 
factor could be used, including using the mean of the 
factors or weighting the recent factors more than the 
remote factors. 

The operation of one preferred embodiment, as 
shown in the flowcharts of Figs. 7-9, will now be de
scribed in more detail. Referring to Fig. 7, block 601 
displays buttons on the touchscreen to the user. The 
number and configuration of the buttons displayed 
are dependent on the particular application that the 
user is accessing. When the user touches the 
touchscreen, block 605 determines the location that 
the user touched. Touchscreens are well known in the 
art that provide the coordinates of the touched loca
tion via sensors on the touchscreen such as light 
emitting diodes and photo detectors. This invention is 
independent of the method of touched location deter
mination. Block 610 determines which button the user 
touched by calling the Determine Button Touched 
subroutine, which is described in detail in Fig. 8. 

Referring to Fig. 8, block 701 gets a button entry 
from button I ist 46. Block 705 checks to see ifthis but
ton entry is for an adjusting button. This check is ac
complished by examining type field 49 in the button 
entry. If this button entry is an adjusting button and 
the location that the user touched is within the button 
sensing region for this button entry, blocks 705 and 
710 are answered affirmatively. A new adjustment 
factor is computed by calling the Compute Adjustment 
Factor subroutine, which is described in Fig. 9. 

Referring to Fig. 9, block 765 computes a factor 
from the difference between the center of the sensing 
region and the touched location. If block 770 determi
nes thatfactor list47 is full, the oldestfactorfrom fac
tor list 47 is removed in block 775. This is necessary 
because the memory available to store factors is fin
ite. The newly calculated factor is inserted in factor I ist 
4 7 in block 780. Adjustment factor 48 is set to be the 
average of all factors in factor list47 in block 785. Al
though the preferred embodiment sets the adjust-
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ment factor to the average of the factors in the factor 
list, alternative embodiments could use another 
method, such as giving recent factors more weight 

rious changes in detail may be made therein without 
departing from the spirit, scope, and teaching of the 
invention. For example, the type of applications that 
use a touchscreen may change from what is known than remote factors or using the mean of the factors. 

Block 790 returns control from the Compute Adjust
ment Factor Subroutine to block 730 in Fig. 8. Block 
730 returns an indication of which button was touch-
ed to block 615 ofFig. 7. 

Referring to Fig. 8, if block 710 determines that 
the touched location is not within the sensing region 
for the button entry and if block 740 determines that 
there are button entries left in button list 46, then the 

5 today. In addition, touchscreen technology may be
come widely employed in consumer applications such 
as operator panels for consumer electronics, appli
ances, and automobiles. Accordingly, the herein dis
closed invention is to be limited only as specified in 

10 the following claims. 

next button entry in button list 46 is processed in 
block 701. If block 740 determines that there are no 
button entries left in button list 46, then the user has 15 

touched a location on the screen that is not associat-
ed with any button, so an indication that no button 
was touched is returned in block 735 to block 615 in 
Fig. 7. 

Referring to Fig. 8, if block 705 determines that 20 

the button entry is for a non-adjusting button, then 
block 715 checks to see whether remap mode (alter
native embodiment) or calibrate mode (preferred em
bodiment) is desired. If block 715 determines that cal-
ibrate mode is desired, block 717 sets the sensing re- 25 

gion to be the button location modified by adjustment 
factor 48. If block 715 determines remap mode is de
sired, block 719 modifies the touched location by the 
negative of adjustment factor 48. If block 725 deter-
mines that the touched location is within the sensing 30 

region for the button list entry, then an indication of 
which button was touched is returned in block 730 to 
block 615 of Fig. 7. If block 725 determines that the 
touched location is not within the button sensing re-
gion for the button list entry, then if block 740 deter- 35 

mines that there are button entries left in the button 
list, then the next button entry in button list 46 is proc
essed in block 701. If block 740 determines that there 
are no button entries left in button list 46, then the 
user has touched a location on the screen that is not 40 

associated with any button, so an indication that no 
button was touched is returned in block 735 to block 
615 in Fig. 7. 

Referring again to Fig. 7, if block 610 returned an 
indication that a button was touched, then block 615 45 

is answered affirmatively, so the appropriate proc
essing is performed for the touched button by the ap
plication that the user is accessing in block 620. If 
block 610 returned an indication that no button was 
touched, then the user has touched a location on the 50 

touchscreen that is not associated with any button, so 
block 615 is answered negatively and block 625 dis-
plays an error message to the user. In either event, 
block 601 displays a new screen of buttons on the 
touchscreen. 55 

While this invention has been described with re
spect to the preferred and alternative embodiments, 
it will be understood by those skilled in the art that va-

5 

Claims 

1. A touchscreen apparatus for receiving instruc
tions from a user, comprising: 
means for displaying a first button on the 
touchscreen, the first button having a first sensing re
gion; 
means for receiving an indication that the user touch
ed the touchscreen at a first location; 
means for determining that the first location is within 
the first sensing region of the first button; 
means for calculating an adjustment factor from the 
first button and the first location; and 
means for displaying a second button on the 
touchscreen, the second button having a second 
sensing region calibrated from the adjustment factor. 

2. The touchscreen apparatus of claim 1 wherein 
the calculating means further comprises: 
means for computing the difference between the cen
ter of the first sensing region and the touched loca
tion. 

3. The touchscreen apparatus of claim 1, further 
comprising: 
means for receiving an indication that the user touch
ed the touchscreen at a second location; and 
means for determining that the second location is 
within the second sensing region. 

4. The touchscreen apparatus of claim 3, further 
comprising: 
means for calculating a second factor based on the 
distance of the second location from the center of the 
second sensing region; 
means for computing an adjustment factor by taking 
the average of the first factor and the second factor; 
and 
means for displaying a third button on the 
touchscreen, the third button having a third sensing 
region calibrated from the adjustment factor. 

5. The touchscreen apparatus of claim 4, further 
comprising: 
means for receiving an indication that the user touch
ed the touchscreen at a third location; and 
means for determining that the third location is within 
the sensing region of the third button; and 
means for performing processing in response to the 
user pressing the third button. 
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9. The touchscreen apparatus of claim 1, 3 or 5, 
wherein determining means further comprises: 
means for detecting that said location is within said 
sensing region, but not within said button, and report-
ing that said button has been touched. 5 

7. The touchscreen apparatus of claim 1, 3 or 5, 
wherein determining means further comprises: 
means for detecting that said location is within said 
sensing region and is also within said button, and re-
porting that said button has been touched. 10 

8. The touchscreen apparatus of claim 1, 3 or 5, 
wherein determining means further comprises: 
means for detecting that said location is within said 
button but is not within said sensing region, and re-
porting that said button has not been touched. 15 

20 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to a display touch type infor
mation input system for inputting operating information 
by detecting the touching of a switch displayed on 
screen. 

Prior Art 

Heretofore, radio sets, audio sets, air conditioners 
and many other accessory units which have no direct 
bearing on the running of vehicles have been mounted 
in vehicles, and there is a trend for an increasing number 
of these accessory units. Among these accessory units 
are navigation units, and vehicles with navigation units 
mounted therein are increas ing in number. 

The navigation unit serves to assist driving by dis
playing the present location on a map, and there are 
many navigation units which undertake route guidance 
by displaying the route to a destination when the desti
nation is input. 

Such a navigation unit requires a display for the map 
display. In addition, various operations are necessary for 
the input of the destination and other purposes. However, 
the space available within a vehicle is limited, and it is 
impossible to provide exclusive switches for respective 
necessary operations. Usually, therefore, thedisplaysur
face is utilized as a touch switch panel, that is, it is utilized 
as a switch. Also, there are many cases in which the 
same display is utilized as a switch for operating an air 
conditioner, an audio set, etc., thus dispensing with some 
of the dedicated switches. 

There are many different types of touch switch 
panel, such as an electrostatic capacitance type, an opti-
cal type, etc. In many cases, however, irrespective of the 
type of touch switch panel used, the touch detection area 
is slightly above the actual display surface. 

For example, in the electrostatic capacitance type, 
use is made of deformation of a film provided on the dis
play surface, and in the optical type blocking of light beam 
provided along the display surface is detected. There
fore, the actual detection area is above the display sur
face. This leads to a problem that an error is produced 
between a switch displayed on the display and the actual 
detection position. 

5 

10 

seat. That is, it has to be disposed at an intermediate 
position between the driver seat and the passenager 
seat. Inevitably, therefore, the driver's eyesight is 
directed obliquely with respect to the display. This leads 
to an error between the switch display on the display and 
directly above the touch reaction point (shown shaded), 
as shown in Fig. 1, and it is impossible to obtain correct 
detection of the driver's point of touch. 

Japanese Utility Model Publication No. 
121641/1987 shows precluding the deviation between 
display switch and reaction area due to a deviation of the 
driver's eyesight direction by shifting a switch display 
position (i.e., the whole display on the screen) according 
to the operator's position. Particularly, in a system dis-

15 closed in this publication seating detection switches are 
provided on the driver and passenger seats, and the 
switch display position is shifted by specifying the oper
ator from the status of the seating detection switches. 
More specifically, when the driver alone is present, the 

20 display position is shifted to the left, while when both the 
driver and a passenger are present it is held at the center. 

In this prior art example, however, sufficient improve
ment is not made because what is done is merely to shift 
the display itself. For example, there is such a problem 

25 that when the system is operated with the driver's face 
brought to the front right of the display, sufficient reaction 
can not be obtained due to a display deviation. 

Particularly, while the touch of the touch switch panel 
is detected with respect to a plurality of spaced-apart 

30 reaction points, the reaction points can not be arranged 
very closely. Therefore, where a plurality of switches are 
displayed, the switch display may be comparatively 
small, and the number of reaction points of the switch 
display may be considerably small. By way of example, 

35 where the area defined by reaction points and the shape 
of switch display are in accord as shown in Fig. 2, the 
effect of the eyesight deviation is not so much. However, 
there is a case when the switch display and reaction 
points are deviated as shown in Fig. 3. In this example, 

40 while switches a and b are equal in size, the switch a is 
constituted by two reaction points, while the switch b is 
constituted by four reaction points. In such a case, if the 
eyesight direction is oblique with respect to the switch a, 
there is a high possibility that reaction points which do 

45 not belong to the switch a are operated by the driver's 
finger. If this is the case, sufficient reaction can not be 
obtained. 

SUMMARY OF THE INVENTION 
Particularly, in the optical type an acrylic acid resin 50 

sheet for screen protection and an LCF (light control film) An object of the invention is to provide a screen 
touch type information input system, which can realize 
sufficient improvement in operability. 

for suppressing reflection of light by the screen surface 
are provided between the switch display on the screen 
and a detection light beam. The thickness thus provided 
constitutes a corresponding distance between switch 55 

display and reaction point. In the optical type, therefore, 
the problem noted above is particularly pronounced. 

Meanwhile, the display that is provided in the vehicle 
can not be disposed right directly in front of the driver's 

2 

In the screen touch type information input system 
according to the invention, a reaction area correspond
ing to a display switch is enlarged from the consideration 
of the operator's eyesight direction. It is thus possible to 
increase the accuracy of detection of switch operation 
made by looking at the display obliquely, while maintain-
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ing the operability when the display is viewed from the 
front right thereof. 

Further, it is possible to attain sufficient reaction area 
enlargement with respect to the eyesight direction in a 
range free from erroneous operation by determining the 5 

extent of enlargement from consideration of the distance 
between adjacent switch displays. 

In a further aspect, in a screen display in a vehicle, 
there are switches which can not be operated during driv-
ing of the vehicle. When such a switch is present as an 10 

adjacent switch, the reaction are is enlarged to a some
what greater extent from the consideration of this fact. 
Thus, it is possible to improve the switch operation rec
ognition factor. 

Further, reaction area enlargement in the case of the 15 

presence of a switch which can not be operated during 
driving of the vehicle, as an adjacent switch is made even 
when no consid eration is given to the eyesight deviation. 
Again in this case, the switch operation recognition factor 
can be improved. 

Further, where a switch operable in the parked state 
of a vehicle is always found on the eyesight direction side 
of an operated switch, the reaction area is effectively 
enlarged in the eyesight direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view showing the relationship between 
eyesight direction and reaction points; 

20 

25 

Fig. 2 is a view showing an example of the relation- 30 

ship between switch display and reaction points; 
Fig. 3 is a view showing different examples of rela
tionships between switch display and 
reaction points; 
Fig. 4 is a block diagram showing an embodiment of 35 

the invention; 
Fig. 5 is a view showing a touch panel; 
Fig. 6 is a view showing an array of reaction points 
in a touch panel; 
Fig. 7 is a flow chart illustrating the operation of the 40 

embodiment; 
Fig. 8 is a view showing an example of enlarging a 
normal reaction area; 
Fig. 9 is a view showing an example of enlarging a 
reaction area with consideration of inter-switch inter- 45 

val; 
Fig. 10 is a view showing an example of enlarging 
an area in the case when the use of an adjacent 
switch is prohibited; 
Fig. 11 is a flow chart illustrating operation in the 50 

case when there is a switch, the use of which is pro
hibited; 
Fig. 12 is a view showing an example of display in 
the case when there is a switch, the 

Fig. 15 is a view showing a storage state of a mem
ory; 

Fig. 16 is a view showing a destination setting 
method choice display; 
Fig. 17 is a view showing a facility name choice dis
play; 
Fig. 18 is a view showing a prefectural district list 
display; 
Fig. 19 is a view showing a facility list dislay; 
Fig. 20 is a view showing a facility neighborhood 
map display; 
Fig. 21 is a view showing a position change display; 
Fig. 22 is a view showing a search condition confir
mation display; 
Fig. 23 is a view showing a passing point setting dis
play; 
Fig. 24 is a view showing another search condition 
confirmation display; 
Fig. 25 is a view showing a mute search state dis
play; 
Fig. 26 is a view showing a whole route guide dis
play; 
Fig. 27 is a view showing a route guide state display; 
Fig. 28 is a view showing a guide display in the case 
of departure from the route; 
Fig. 29 is a view showing an enlarged-scale inter
section neighborhood display; 
Fig. 30 is a view showing a guide road list display; 
Fig. 31 is a view showing a route change display; 
Fig. 32 is a view showing a route correction display; 
and 
Fig. 33 is a view showing a destination arrival guide 
display. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Now, an embodiment of the invention will be 
described with reference to the drawings. The overall 
structure of the embodiment is shown in the block dia
gram of Fig. 4. 

As shown, the embodiment of the system comprises 
a touch panel 10, which includes an LCD display 1 0a and 
an optical touch panel 1 Ob provided on the surface of the 
LCD display 1 0a. The LCD display 1 0a is connected via 
a driver 20 to a display ECU (electronic control unit) 22. 
The display ECU impresses a predetermined voltage via 
the driver 20 on liquid crystal of the LCD display 1 Oa at 
a desired position thereof for display. The touch panel 
1 Ob is also connected to the display ECU 22, and it 
detects touch to some of the reaction points arranged in 
a matrix array. 

A main ECU 30 is connected to the display ECU 22. 
According to a signal from the main ECU 30, the display 

use of which is prohibited; 
Fig. 13 is a schematic showing the entire system 
structure; 
Fig. 14 is a flow chart illustrating the operation of the 
embodiment; 

55 ECU 22 determines the contents of display on the LCD 
display 22. In this embodiment, the main ECU 30 feeds 
an RGB signal (i.e., color television signal) about the dis
play on the LCD display 1 0a, and according to this signal 
the display ECU 22 controls the voltage output of the 

3 
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driver 20 to obtain a desired color display. Meanwhile, 
on-off information (i.e., touch information) about the indi
vidual reaction points on the touch panel 1 Ob is directly 
transmitted to the touch panel 1 Ob. The main ECD 30 
detects an on-off state of the display switch from the dis- 5 

play on the LCD display 1 0a and reaction point on-off 
information. 

In this embodiment, the display and touch detection 
are made on the display ECU. However, it is possible that 
such processes are executed by the main ECU 30. As a 10 

further alternative, a separate ECU may be provided, 
which executes only the processes of touch detection 
and judgment. As a yet further alternative, a logic circuit 
for touch judgment may be constructed by hardware. 

To the main ECU 30 are connected a GPS (grobal 15 

positioning system) 32 for detecting the absolute position 
(i.e., latitude, altitude and height) of the vehicle by receiv-
ing radio waves from an artificial satellite, a CD-ROM 34 
for reproducing optical disk with map information stored 
therein, a vehicle speed sensor 36 for detecting the run- 20 

ning speed of the vehicle, a gee-magnetic sensor for 
detecting the bearing of the vehicle, and a parking switch 
40 for detecting the parking state of the vehicle. 

The main ECU 30 thus feeds signals concerning 
about display by determining the present position from 25 

the absolute position detected by the GPS 32 and cov
ered distance obtained from the vehicle speed and geo
magnetism sensors 36 and 38, etc. and determining the 
content of display on the LCD display 1 0a from a map 
obtained from the CD-ROM 34, etc. Further, when dis- 30 

playing switches to be operated, the main ECU 30 deter
mines the relationship between display switch and 
reaction points on the touch panel 1 Ob. Further, a TV 
tuner is connected to the main ECU 22. It is thus possible 
to produce a TV display on the LCD display 1 0a. Further, 35 

it is possible to operate an air conditioner, etc. with the 
touch panel 10. 

The optical touch panel 1 Ob in this embodiment is 
shown in Fig. 5. It has light-emitting and light-receiving 
element rows disposed around the LCD display 1 0a. 40 

More specifically, along the right and upper side of the 
LCD display 1 0a a plurality of infrared LEDs (light-emit-
ting diodes) 12 are provided in a row. Along the left and 
upper sides a plurality of photo-transistors 14 are pro
vided in a row. Infrared radiation from the light-emitting 45 

diodes 12 is thus received by the respectively opposing 
photo-transistors 14. 

By touching the LCD display 1 0a with a finger, cer-
tain light beams are blocked by the finger. Two-dimen
sional coordinates of the finger are thus specified from 50 

the positions of the photo-transistors 14 which can no 
longer receive light. 

Thus, the light-emitting diodes 12 and light-receiving 
transistors 14 form a matrix of a corresponding number 
of reaction points as shown in Fig. 6. In the example of 55 

Fig. 6, 13 by 13 = 169 reaction points are formed. 
The main ECU 30 sets the reaction area of a switch 

displayed on the LCD display 1 oa in correspondence to 
the shape of the switch. It detects the touch to the reac-

4 

tion points in the reaction area to determine the on-off 
state of the switch. 

The detection of the on-off state of switch will now 
be described with reference to the flow chart of Fig. 7. In 
this example, the area directly above the display of the 
switch is set directly as a reaction area, and the reaction 
area is enlarged in the judging process. 

First, when the touch panel 1 Ob is touched in the 
presence of the switch display (step S11), the Nos. (1 to 
169) of the touched reaction points are detected by the 
display ECU 22 and taken in to the main ECU 30 (step 
S12). 

Then, the main ECU 30 checks whether there is any 
meaningless a reaction point (i.e., a reaction point not 
corresponding to any reaction area) (step S13). If no 
meaningless reaction point is found, it is determined that 
a switch corresponding to meaningful reaction point (i.e., 
reaction point corresponding to a reaction area)has been 
operated (step S14). 

There is always one meaningless reaction point 
between two adjacent switches. 

Usually, there is no possibility that a reaction point 
corresponding to two switches will be touch in the 
absence of any meaningless reaction point. There may 
occur a converse state due to such cause as touching 
the touch panel 1 0 with two fingers. Such a state may be 
regarded to be an abornal switch operation or to be an 
absence of switch operation. 

If a meaningless reaction point is found in the step 
S13, a check is made as to whether there is any reaction 
point in a reaction area corresponding to a switch (step 
S15). 

If no such reaction point is detected, it is determined 
that a switch of a reaction area located at a reaction point 
of the No. smaller by one than that of the touched mean
ingless reaction point (i.e., a reaction point on the left side 
of the touched meaningless reaction point) has been 
touched (step S16). The left side reaction point is 
selected on the assumption that the operator is the driver 
seated in the right side seat. If it is known that preference 
is given to the left side seat, a switch of the No. larger by 
one (i.e., right side reaction point) may be determined. 
With the left end reaction point, this process is null 
because the reaction point with a No. smaller by one is 
on the right end. In many cases of usual operation, there 
is only a single switch located on the left side of a mean
ingless reaction point. When there are two or more such 
switches, the numbers of reaction points corresponding 
to these switches may be referred to for verification. 

If it is found in the step S15 that there is a reaction 
point in a reaction area corresponding to a switch, the 
numbers of such reaction points and meaningless reac
tion points are compared (step S17). If the number of 
reaction points in the reaction area corresponding to the 
switch is greater, it is determined that the switch corre
sponding to these reaction points has been operated 
(step S18). 

If it is found in the step S17 that the number of mean
ingless reaction points is greater, a check is made of the 
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position relationship between the meaningless reaction 
points and the reaction area corresponding to the switch 
(step S19). According to the result of this check, switch 
operation is determined as follows. If the meaningless 
reaction points are located under a reaction area corre- 5 

sponding to a switch, it is determined that a switch imme
diately over the meaning reaction points has been 
operated (step S20). If the meaningless reaction points 
are located over the reaction area corresponding to a 
switch, it is determined that a switch immediately under 10 

the meaningless reaction points has been operated (step 
S21). If the meaningless reaction points are located on 
the right side of the reaction area corresponding to a 
switch, it is determined that a switch on the immediate 
left side of the meaningless reaction points has been 15 

operated (step S22). If the meaningless reaction points 
are located on the left side of the reaction area corre
sponding to a switch, it is determined that a switch on 
the immediate right side of the meaningless reaction 
points has been operated (step S23). The result of the 20 

check of the position relationship in the step S19 may be 
from a map or from operational processing of arithmetic 
formulas. 

In the above way, the touch to a meaningless reac-
tion point may be regarded to be the touch to a nearby 25 

reaction point. In the above flow, initially an area directly 
over a switch display was set directly as a reaction area, 
and the reaction area was changed when and only when 

can also be obtained when the switch operation is made 
with the operator's face brought to the front of the screen. 

When the display switch interval is comparatively 
large as shown in Fig. 9, the enlarged reaction area is 
made greater according to the interval. This is done 
because the possibility of erroneous detection due to 
reaction area enlargement is low. By determining the 
extent of reaction area enlargement according to the dis-
play switch interval, the switch operation can be detected 
more effectively. 

In a navigation display or the like, switches which can 
not be operated during driving are also displayed. In a 
specific example, the setting of a destination or the like 
is made according to the input of the kind of destination 
(such as department store, golfing place, station, etc.), 
address, telephone No., etc. Such an operation is com-
paratively complicated and is executed by watching the 
display. During driving of the vehicle, such a switch is dis-
played in thin form (as shown shaded in the Figures) so 
such as it can not be operated. If such a switch is oper
ated, the operation is made null, while displaying a mes
sage that "the switch can not be operated during driving 
of the vehicle, so please use the switch after parking." 
Thus, with such a display the possibility of operating a 
switch which can not be operated is low. 

Accordingly, in this embodiment the reaction area is 
further enlarged as shown in Fig. 10, so that the enlarged 
reaction area of the switch covers up to reaction points 
adjacent to a switch which can not be operated during the touch to a predetermined meaningless reaction point 

was detected. In this way, various reaction areas can be 
comparatively readily set. In addition, it is comparatively 
readily possible to set a reaction area afresh. 

30 driving of the vehicle. 

However, the main ECU 30 has internally memo
rized display switch positions, and it is possible to set a 
reaction area to an enlarged scale in advance. Further, 
it is possible to further enlarge a reaction area in the man
ner as shown in Fig. 7 as described at the time of detec-
tion of the touch to a meaningless reaction point in a 
check executed after the setting of the enlarged reaction 
area. 

In the case of vehicles, the operator is usually the 
driver. Thus, the driver should be assumed to be the 
operator unless otherwise specified. In this case, it is 
effective to enlarge a reaction area not in all directions 
but in a particular direction only. In this case, reaction 
areas may be allotted to displayed switches as shown in 
Figs. 8 to 10. 

When the eyesight is directed from the right and 
downward with respect to the switch arrangement dis
played on the LCD display 1 0a, as shown in Fig. 8, a 
reaction area is set which includes the entire top of the 
display switch and is enlarged to the right and downward. 
The touch of a reaction point in this reaction area is 
judged to be a switch operation. With such enlargement 
of the reaction area it is possible to preclude the error 
between the reaction points and the switch arrangement 
display when viewed from the operator, and the switch 
operation can be effectively detected. In addition, since 
the reaction area is merely enlarged, correct detection 

More specifically, where two adjacent switches are 
operable, it is necessary to avoid erroneous judgment by 
setting at least one line of reaction points between the 
two switches, which reaction points belong to neither of 

35 the switches and are hence meaningless. However, if the 
adjacent switch is not operable, the switch operation rec
ognition factor can be increased by allotting all the reac
tion points between the two switches to the reaction area 
of the operable switch. 

40 

45 

50 

55 

5 

Now, operation during driving of the vehicle will be 
described with reference to Fig. 11. When a destination 
display is produced by choosing a destination setting 
during driving, any inoperable switch is torn down (step 
S31). Specifically, of the display switches as shown in 
Fig. 12 the "TELEPHONE NO." switch for setting the des
tination from a telephone No., the "ADDRESS" switch for 
setting a destination from an address, facility name 
switches for setting a destination from a facility name, the 
"MEMORIZED POINT" switch for setting destination 
among memorized points, and a "PREVIOUS DEPAR
TURE POINT" switch are toned down. Thus, only the 
"HOME" switch is held operable without toning it down. 
(In the Figure, only the "HOME" switch is shown shaded). 
This is done because-the destination can be set by 
merely touching the "HOME" switch, the operation being 
thus simple and capable of execution without any trouble 
during driving. Afterwards, the area covering the reaction 
points corresponding to the operable switch is enlarged 
(step S32). 
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located behind a certain golfing place is chosen as a des
tination, first the name of the golfing place is input as a 
facility name. Then, a map of the neighborhood of the 
golfing place is called and displayed. On the displayed 
map, the final destination is set, and a route search is 
made. 

The running state of the vehicle may be detected 
with reference to zero vehicle speed. In the case of an 
automatic vehicle, the parking position of a shift lever 
may be detected using a parking position switch 40. Fur
ther, the parking state of the vehicle may be detected 5 

through detection of an "on" state of the side brake. Fur
ther, the routine shown in Fig. 11 is called by an interrupt 
when the running state of the vehicle is detected. 

When setting a destination according to a telephone 
No. or an address, a pertinent map may be called and 
displayed by inputting comparatively rough information, 

10 such as a city name, an urban telephone exchange 
name, etc., and the final destination may be set on the 
displayed map. 

In this embodiment, it is a presumption that the dis
play itself is fixed. However, among various available dis
plays are those which are capable of angle adjustment. 
That is, there are displays which can be directed toward 
the driver's seat in some cases and toward the passen
ger seat in other cases. With such a display, whether the 
operator is the driver or the passenger can be deter
mined from the display installation angle. 11 is thus pos
sible to provide a display position detector (which may 
detect rotation of the display as the display is usually 
rotated about its center line) and determine the reaction 
area enlargement direction by specifying the operator 
according to the result of detection. 

The method of the operator's eyesight direction esti
mation is not limited to the above display angle adjust
ment, and the same effects are obtainable with other 
methods. 

A conceivable different method, for instance, is such 
that an "PASSENGER SEAT OPERATION" key is dis
played, and that if this key is touched, it is determined 
that the operator's eyesight direction is from the passen
ger seat. 

(Description of another structural embodiment) 

Now, another structural embodiment of the invention 
applied to a navigation system will be described. This 
structural example concerns a map call/display system 
for a navigation system, which can call and display maps 
concerning specified items of call. 

Usually, driving carried out to various destinations. 
When utilizing a navigation system, it is accordingly nec
essary to input and set information about the destination. 
11 is possible to memorize a place which recurrently con
stitutes the destination, such as home, place of work, etc. 
As for general destinations, however, it is necessary to 
set information whenever a specific destination is cho
sen. In the usual navigation system, a map of the neigh
borhood of a destination is called and displayed for 
determining the final destination when information of a 
place as an indication of for destination setting is input 

However, a map which is called in the above way 
according to the input information may sometimes be of 

15 a scale which is not suited to the setting of the final des
tination. For example, the same scale of display is not 
suitable when calling a private shop having a small instal
lation area and when calling a golfing place having a vast 
area. In other words, if the map showing the golfing place 

20 is called with a scale that permits adequate display of the 
private shop, the called map can not be contained within 
the screen. 

According to Japanese Patent Laid-open Publica
tion No. 94132/1993, if the called map can not be con-

25 tained within the screen, this is displayed, and the 
direction in which the locality that can not be displayed 
is present is displayed with an arrow. In this case, it is 
made possible to scroll the screen in the direction of the 
arrow. Thus, when the called subject is not satisfactorily 

30 displayed, it is possible to permit observation of the 
whole subject. It is thus possible to permit the setting of 
destination or the like by utiliizing the called map. 

In the above prior art example, however, it is neces
sary to scroll the display in order to observe the whole 

35 subject called. Therefore, the operability is inferior. For 
example, when setting a destination, scrolling of the dis
play is needed to obtain information of nearby roads and 
so forth. Further, when the destination is an acquaint
ance's house behind a golfing place as noted above, dif-

40 ficulty may be encountered in the search of the 
destination due to absence of the intended location in 
the display or lack of the display of the whole golfing 
place. 

The instant structural example seeks to solve the 
45 above problems. 

Fig. 13 is a schematic showing the entire structure 
of the example of a map call/display system. A dis
play/touch system 11 O as shown serves as map display 
means. 

or for confirming destination when information of the final 50 

destination is input. For other purposes than the desti
nation setting, it is possible to call and display desired 
maps by inputting place-specifying information. 

It includes an LCD (liquid crystal display) and a touch 
panel provided on the surface of the LCD. In addition to 
displaying various maps, it also has a role of detecting 
the touching of a displayed switch. An electro multi-tele
vision ECU 112 is connected to the dislay/touch panel A map may be called by specifying a facility name 

such as a golfing place name, a station name, etc., spec- 55 

ifying a telephone No. or an address, or specifying a 
memorized place as noted before. Prior art navigation 
systems can call maps according to such input. As an 
example, when the home of an acquaintance which is 

6 

110. The electro multi-television ECU 112 has roles of 
providing displays and detecting the touching of the 
touch panel. A CD-ROM changer 114 is connected to 
the electro multi-television ECU 112. A map CD-ROM 
114b is connected via magazine 114a to the CD-ROM 
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changer 114. The map CD-ROM 114b serves as mem
ory means for storing map data. The electro multi-tele
vision ECU 112 serves as map call means for obtaining 
desired map information from the CD-ROM changer 114. 

AGPS receiver 120 is connected to the electro multi- 5 

television ECU 112. The GPS receiver 120 receives sig
nals from an artificial satellite via a GPS antenna 120a 
to detect the absolute position (altitude and latitude) of 

radio unit, an AM radio unit, etc. to be output 1o the loud
speakers 38. 

Now, the above system will be described in connec
tion with reading out a map for destination setting with 
reference to Fig. 14. In this case, information for the des
tination setting is first input by operating the display/touch 
panel 110. As an example, it is assumed that the desti
nation is set according to an address. For example, infor
mation "Toyoda City, Akita Prefecture" is input, and it is the vehicle and supplies detection data to the electro 

muilti-television ECU 112. The absolute position of the 
vehicle can thus be detected in the electro multi-televi

10 determied to be the final choice item (step S101). 

sion ECU 112. Various sensors 122 for detecting the run
ning state of the vehicle are connected to the electro 
multi-television ECU 112. The running condition thus can 

According to this input, the electro multi-television 
ECU 112 determines the center position of the input 
'Toyoda City" and the scale of the display from data 
stored in the map CD-ROM 114b (step S102). As the 

be ascertained at all times. In this example, the sensors 
122 are a gee-magnetism sensor 122a, a wheel sensor 
122b, a steering sensor 122d and a distance sensor 
122d. The electro multi-television ECU 112 can thus 
grasp the bearing, speed and steering angle of the vehi

15 center position adopted may be the center position of the 
area (i.e., administrative area) of Toyoda City, the loca
tion of the administrative office of the city, etc. The scale 
of the display has been determined from the area and 
shape of the pertinent city (i.e., Toyoda City in this case), 

20 and this information has been stored. When displaying 
the area, a scale is required which permits maximum 
enlargement of the area without a non-display portion. 
This data is stored together with data of the item (i.e., 

cle and distance covered thereby from the results of 
detection by the sensors 122. The electro multi-television 
ECU always calculates the present position from the 
detection signals from the sensors 122, and makes 
higher accuracy detection of the present position by 
combining the result of detection from the GPS receiver 25 

20 with the calculated present position. 
The electro multi-television ECU 112 is further sup

plied with detection signals from various switches 124. 
In this example, signals from an accessory switch 122a, 
an ignition switch 124b, a parking brake switch 124c, an 30 

alternator 124d and a check terminal 124e are supplied 
to the electro multi-television ECU 122. Thus, the electro 
multi-television ECU 112 can ascertain running condi
tions of the vehicle, such as whether the ignition key is 
"on", whether the vehicle is parked with the parking brake 35 

operated, whether the electricity generation state is sat
isfactory, and whether various accessories mounted in 
the vehicle are normal. 

Further, a loudspeaker 126 is connected to the elec-
tro multi-television ECU 112. A guidance voice for route 40 

guidance is output from the loundspeaker 126. 
Further, in this system a TV tuner 130 is provided to 

permit display of a television signal intercepted by a TV 
antenna 130a built into the window glass on the screen 
of the display/touch panel 110. An air conditioner ECU 45 

132 is further connected to the display/touch panel 110. 
The air conditioner can thus be operated by a switch 

displayed on the display/touch panel 110. 
Further, the system includes an audio CD changer 

134b for reproducing data from a CD-ROM 134c. CD- 50 

ROM 134c data for sight-seeing guides, etc. is stored. 
Thus, video data can be supplied from the CD-ROM 

134c to the electro multi-television ECU 112 to display 
sight-seeing guide displays on the display/touch panel 
110. Further, voice data from a music CD 134b and CD- 55 

ROM 134c can be supplied through an audio amplifier 
136 to loudspeakers 138 to output predetermined 
voices. Further, an audio head unit 140 is connected to 
the audio amplifier 136 to permit signals from an FM 

7 

Toyoda City in this case) in the CD-ROM 114b. 
When the final choice item is determined in the step 

S101, the data has already been read out from the CD
ROM 114b into a memory of the electro multi-television 
ECU 112. 

An example of the configuration of this data is shown 
in Fig. 15. As shown, the group name, name (i.e., kanji 
name in the case of a Japanese name), altitude and lat
itude of the destination and the scale of the display are 
stored. As the scale of display one is stored which is best 
suited, in both the altitude and latitude scales to the dis
play of the area as described above. The group is the 
kind of item, such as golfing place, amusement park, etc. 
( corresponding to the facility name), and it represents the 
kind of call subject together with the name. In this way, 
the scale of display is stored in the CD-ROM as shown 
in Fig. 15. However, it is also possible to provide a ROM 
in the ECU 112 and store a table listing call subject kinds 
and display scales in one-do-one correspondence in the 
ROM. In this case, the data amount in the CD-ROM 114b 
may be reduced. 

Since the center position of display and the display 
scale are determined in the above way, the pertinent map 
data are read out (step S103). The read-out map data 
are displayed on the display/touch panel (step S104). 

As shown, in this example the best suited display 
scale is determined according to the kind of final choice 
item as determined in the step S101. If the final choice 
item determined in the step S101 is not at the level of 
city, town or village but specifies the address, the display 
scale is determined under the assumption that the area 
of the pertinent address is to be displayed. If an urban 
telephone exchange No. or a golfing place name is spec-
ified, a display scale corresponding to the final choice 
item is read out. Thus, the map call is always made on 
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the basis of the best display scale, and the best map dis
play is carried out. 

For example, if a golfing place is displayed on a map 
with a scale of 1/100,000, it is partly displayed on the 
screen. When such a display is provided, the operator 5 

wishes to search for a desired place, for instance a club 
house parking area, in the golfing place. Previously, if the 
club house parking area be found correctly, the destina
tion could be set correctly. 

is provided. At this time, a navigation message saying 
"Please choose destination facility name." is also pro
duced. The operator thus chooses and touches a desired 
key among "AMUSEMENT PARK", "SKIING PLACE", 
etc. keys. As a result, a prefectural district list display as 
shown in Fig. 18 is provided. At this time, a navigation 
message saying "Please choose prefecture name corre
sponding to destination." is produced. In this example, 
the "AMUSEMENT PARK" key is touched as facility 
name. However, if the destination could not be found, it 10 

would be set to be a different place, for instance a parking 
area on the opposite side of the club house. Meanwhile, 

In this display, the prefectural district containing the 
pertinent amusement park is determined by touching a 
corresponding prefectural district key. (In the United 
States of America, the prefectural districts would be com
paratively broad areas corresponding to the states.) The 
first prefectural district display part in the display has a 

in this navigation system, when merely the name of the 
golfing place is specified, the destination is usually set 
to be the club house parking area which the general 15 

driver decides to be the destination. This means that by 
setting the destination directly on the display, correct 
destination setting can be obtained. In this example, the 
golfing place as a destination is set in an optimum size, 

"COUNTRY" key. 
By touching this key, a display is provided in which 

the facilities all over the country are listed, while produc-
i.e., a size which is not excessively large or small. 

The destination setting can thus be completed at a 
level intending to find golfing place. In other words, the 
destination setting can be obtained without a change in 
the predetermined club house position. In this way, in this 
example correct destination setting can be obtained. 

It will be seen that there is a correlation between the 
display scale and the operator's sense. When the oper-
ator wishesdesires to obtain display of a map in a certain 
scale, he or she obtains information which is available 
from that scale. In other words, for a detailed map 
detailed information is sought, while for a broad area 
map only a very rough positional relationship is sought. 
Thus, by obtaining display of a map in a scale adequate 
for the size and shape of the subject as in this example, 
the operator can confirm only the presence of the perti
nent facility or the like, and he or she can promptly carry 
out correct destination setting without the need to set 
greater details. 

Now, the actual operation of the navigation system 
will be described with reference to display examples. It 
is assumed that the set destination is among "OTHER 
FACILITIES" and that a point is set which has been set 
in advance as a memorized point on the route to the des
tination. 

(Setting of Destination) 

Fig. 16 shows a display for choosing a method of 
destination setting. As shown, the display includes "TEL
EPHONE NO." and "ADDRESS" keys. It also includes 
"GOLFING PLACE" and "OTHER FACILITIES" keys for 
facility names (or groups). It further includes "HOME", 
"MEMORIZED POINT" and "PREVIOUS DEPARTURE 
POINT" keys for registered points. When this display is 
provided, a navigation message saying "You can call and 
set a map of destination neighborhood from telephone 
No. or facility name." is produced. In this example, the 
"OTHER FACILITIES" key is touched. As a result, a des
tination facility name choice display as shown in Fig. 17 

20 ing a navigation message saying "Please chose destina
tion name, and you can call a neighborhood map." On 
this list display, a desired one of the facilities all over the 
country can be chosen. When a prefectural district is 
chosen, a facility chaise display as shown in Fig. 19 is 

25 provided, which shows a list of amusement parks in the 
chosen prefectural district. On this list display, a desired 
facility is chosen. As a result, a map of the neighborhood 
of the chosen facility as shown in Fig. 20 is displayed, 
while a navigation message is produced which says 

30 "Please touch "SET" key, and you can set destination." 
By touching the "SET" key, the destination is set. In this 
example, the best map scale for display is stored as 
shown in Fig. 15 in correspondence to the area and 
shape of the specified facility (i.e., amusement park in 

35 this case). Thus, the called map is in the best scale, and 
the whole amusement park and the neighborhood 
thereof are displayed on the screen. By touching the 
"SET" key on the display shown in Fig. 20, the destination 
is set as the amusement park. The actual destination that 

40 is set is a parking area which is closest to the front gate 
of the amuse ment park which is usually set as a target. 

Meanwhile, by touching the "POSITION CHANGE" 
key, eight arrow keys radially spaced-apart are dis
played. At this time, a navigation message saying "Map 

45 is moved by touching an arrow, and destination can be 
set by touching "SET" key." is produced. When the oper
ator touches, for instance, the upwardly directed arrow 
key, the destination can be moved to the north from the 
parking area at the front gate. Then, by touching the 

50 "SET" key at a desired point, the destination setting can 
be obtained. There may be cases when setting the des
tination from a telephone No that there is no pertinent 
facility but there is only a pertinent urban telephone 
exchange. In such a case, the pertinent map can be dis-

55 played, and a "SEARCH NEIGHBORHOOD" key can 
also be displayed. By touching the "SEARCH NEIGH
BORHOOD" key, such item as the name of a town, inter
section, etc. near the destination can be displayed. From 
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this display, a pertinent neighborhood map can be 
searched for destination setting. 

When the map is displayed, the destination setting 
is completed by touching the "SET" key. When the des
tination setting is completed, data of roads near the des- 5 

tination or the like are confirmed. If there is no problem, 

At this time, it is informed by navigation message that 
navigation along a route passing through the designated 
passing point will be made. When it is found as a result 
of the search that the destination is near the present 
point, this is displayed, and it is instructed to drive the 
vehicle with reference to a map. When a point at which 
a route search can be made is reached, a ''SEARCH" 
key is displayed. When this "SEARCH" key is touched, 
a navigation route search is made. Further, during the 
navigation route search a present position display can 
be provided by depressing a present position switch. It 
is thus possible to coriirm the present position during 
the navigation. When the search is ended, the whole 
route and the entire distance to be covered are displayed 

a search condition coriirmation display is provided for 
search up to the destination. Meanwhile, if there is no 
nearby road or the like suited for navigation after the des
tination setting, such a display message as "No road 10 

suited for navigation is found, so please operate again 
after moving the destination point to the vicinity of a trunk 
road" is provided. Then, an arrow mark display like that 
shown in Fig. 21 is provided for re-setting of the destina
tion. 15 by touching "DISPLAY ROUTE" key. 

(Setting of Search Conditions) 

When the destination setting is completed in the 
above way, a search condition coriirmation display as 
shown in Fig. 22 is provided. At this time, a navigation 
message saying "Touch "SEARCH START" key, and 
search of route up to destination will be started on con
dition that preference is given to toll road." is produced. 
On this display, whether or not there is a designated 
passing point is set. Also, setting as to whether or not 
preference is given to a toll road is made. 

If preference is to be given to a toll road in the choice 
of road up to the destination, a "GIVE PREFERENCE" 

If the navigation route search could not be made, 
this is displayed, and also a "CON FIRM" key is dis
played. Then, by touching the "CONFIRM" key, a present 
position display is provided. By touching the "SEARCH" 

20 key after departure and after running past the displayed 
present position, the navigation route search is started 
again. In other words, if there was no road suitable for 
navigation near the present position, this fact is dis
played, and it is instructed to carry out a search again in 

25 the neighborhood of a trunk road. If the route search 
could not be made any reason other than a problem with 
a road in the vicinity of the present position, merely the 
fact that the route search could not be made is displayed, 
and it is instructed to undertake the operation afresh. 

key is touched. Otherwise, a "GIVE NO PREFERENCE" 30 

key is touched. In this way, a choice is made as to 
whether or not preference is to be given to a toll road. 

(Route Guidance) 

In addition, whether or not a passing point is to be 
designated on the route up to the destination is chosen 
by key touch. When a passing point is designated, a best 35 

route passing through that point before reaching the des
tination is chosen in the route search. 

Specifically, by touching a "DESIGNATE" key, a 
passing point setting choice display as shown in Fig. 23 
is provided. This display resembles that for the destina- 40 

tion setting. 
Thus, the passing point can be set in a manner sim

ilar to the destination setting as described above. When 
the passing point setting operation is ended, the "SET" 
key on the display is touched. Thus, the setting of the 45 

passing point is completed, and data of the vicinity of the 
passing point can be coriirmed. Then, a search condi-
tion choice coriirmation display as shown in Fig. 24 is 
provided. Here, route search is started by touching a 
"START SEARCH" key. 

(Route Search) 

50 

After the whole route and the entire distance (in km) 
to be covered have been displayed after the end of the 
route search, route navigation up to the destination is 
started by touching a "START NAVIGATION" key on the 
display or after 15 seconds of running. That is, a route 
navigation display as shown in Fig. 27 is provided at this 
time. 

As shown, the display includes a present position 
mark shown atthe center of the display. Also, a "DURING 
NAVIGATION" display is provided in an upper portion of 
the display. 

Further, the vicinity of the passing point {only when 
the passing point has been set) and the distance to be 
covered up to the destination neighborhood are dis
played in a right lower portion of the display. 

If it is judged during running that the vehicle position 
is deviated from the navigation route, the "DU RING NAV-
IGATION" display is removed, and a "RE-SEARCH" key 
is displayed in a lower portion of the display as shown in 
Fig. 28. By touching this "RE-SEARCH" key, the route 
search can be made afresh. 

Further, by touching a "WHOLE ROUTE" key on the When the "START SEARCH" key as shown in Fig. 
24 is touched, a display as shown in Fig. 25 is provided 
for route search. When the route search is ended, the 
whole route from the present point to the destination is 
displayed on map. At the same time, the entire distance 
(in km) to be covered is displayed as shown in Fig. 26. 

55 route navigation display, the whole navigation route from 
the present position to the destination is displayed. The 
display of the whole navigation route is similar to the dis
play shown in Fig. 26. In this case, however, a "RESUME 
NAVIGATION" key is displayed in lieu of the "START 
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NAVIGATION" key. By touching this "RESUME NAVIGA
TION" key, the usual navigation display is restored. 

(Intersection Guidance) 

When an intersection is approached during route 
navigation, it is detected, and an enlarged-scale display 
of the vicinity of the intersection is provided for naviga
tion. More specifically, when an intersection is 
approached by the vehicle, this approach is detected, 
and an enlarged-scale intersection vicinity display as 
shown in Fig. 29 is provided. Also, the direction of pro
ceeding along the navigation route is informed by a nav
igation message. That is, a navigation message saying, 
for instance, "Please turn to the left at so and so inter
section about 300 meters ahead." is output. By touching 
the "DISPLAY ROUTE" key on the enlarged-scale inter
section vicinity display, the usual route navigation display 
is provided. This display includes an "INTERSECTION" 
key display. By touching this "DISPLAY INTERSEC
TION" key, the enlarged-scale intersection vicinity dis
play can be restored. When it is detected that the 
navigated intersection has been passed, the usual route 
navigation navigation display is restored. 

( Route List) 

It is possible to display the navigation route from the 
present position to the destination in the form of a list. 
Also, it is possible to display a map showing the vicinity 
of each point on the navigation route. 

A display showing the whole navigation route from 
the present position to the destination has a "NAVIGA
TION ROAD LIST" key display. By touching this "NAVI
GATION ROAD LIST" key, a display showing a 
navigation route list from the present position to the des
tination is provided. That is, a display showing the roads 
extending from the present position to the destination as 
shown in Fig. 30 is provided. In this display, the naviga
tion route is divided at points of change in road type or 
at interchanges or junctions where roads are entered or 
left. Also, the distances between adjacent points noted 
above are shown as actual distances. If the route from 
the present position to the destination can not be shown 
on the same display, the display can be scrolled with 
"FORWARD" and "BACKWARD" keys (only the "FOR
WARD" key being shown in the Figure). In this way, a 
display of the whole route up to the destination can be 
obtained. 

(Route Re-search) 

When the navigation route is deviated from the 
present position on the route navigation display, it is pos-

5 sible to carry out navigation route re-search and display 
a new navigation route. 

More specifically, if it is judged that the position of 
the running vehicle has been deviated from the naviga
tion route while the route navigation display is provided, 

10 as described before, the "DURING NAVIGATION" dis
play is removed, and a "RE-SEARCH" key is displayed 
on a lower portion of the display. By touching this "RE
SEARCH" key, a new route in the vicinity of the present 
position is searched. When the re-search is ended, the 

15 new navigation route from the vicinity of the present posi
tion is displayed. If the re-search could not be made, the 
previous navigation route is displayed again. At this time, 
a navigation message saying "New route could not be 
found, so the previous route will be displayed." is output. 

20 Also, this content is displayed. 
The re-search which is instigated by touching the 

"RE-SEARCH" key, is a search of a route from the 
present position to a navigation route which has already 
been searched. 

25 During the route search up to this navigation route, 
a "SEARCH WHOLE ROUTE" key is displayed. By 
touching this "SEARCH WHOLE ROUTE" key, an entire 
new route from the present position to the destination is 
searched. When the search is ended, the whole new 

30 navigation route is displayed. The display of this whole 
new navigation route is like the case when a route search 
is carried out by setting the destination. Further, when a 
passing point has been set at the time of the re-search, 
an "ERASE PASSING POINT" key is displayed simulta-

35 neously with the "SEARCH WHOLE ROUTE" key. By 
touching this "ERASE PASSING POINT" key, a search 
of a whole new route without any designated passing 
point is made. When the search of the whole new route 
after erasing of the passing point is ended, the whole new 

40 route without any designated passing point is displayed. 

(Route Change) 

After the end of the navigation route search, the nav-
45 igation route or search condition may be changed. The 

whole route display (see Fig. 26) after the end of the nav
igation route search has a "CHANGE ROUTE" key dis
play. By touching this "CHANGE ROUTE" key, a mute 
change choice display as shown in Fig. 31 is provided. 

Further, by touching a "SURROUNDING AREA" key 50 

which is provided outside the navigation route list display 
This display has a "RE-SEARCH TO SET DIFFER-

ENT ROUTE" key. By touching this key, a whole new nav
igation route is searched. When the search is ended, the 
whole new navigation route is displayed. When the result 
of the search is the same as before the navigation route 

and on one side of each of the points noted above, a map 
centered on that point is displayed. This display has eight 
arrow keys corresponding to respective directions, and 
map movement can be made by using these keys. 55 change, the navigation route before the navigation route 

change is restored. 

10 

The route change choice display also has a 
"CHANGE SEARCH CONDITION" key. By touching this 
key, a search condition confirmation display is provided. 
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In this case, it is possible to change the setting of any 
designated passing point and also to change the setting 
as to whether or not preference is to be given to toll roads. 
Further, it is possible to change the setting so as to make 
a further change of the navigation route. 

In the presence of the route navigation display, it is 
possible to correct the navigation route with a change in 

5 

destination on a wide area map." is displayed on the dis
play. When this message is displayed, the destination 
can be confirmed with a wide area map displayed by a 
map area expanding operation. A display on which 
arrival at the destination is determined is shown in Fig. 
33. When the destination is not shown in the display, a 
message that it is desired to confirm the destination on 
an expanded area map is displayed. the present position and also to correct the navigation 

route from toll road to general road or from general road 
to toll road. More specifically, by touching a "CORRECT" 
key on the route navigation display, a route correction 
display is provided. 

When a ferry stop is detected, arrival at the ferry stop 
10 is informed by a navigation message, and then the nav

igation message is interrupted. 

(Other Functions) This display, as shown in Fig. 32, has eight direction 
arrow keys for correcting the present position. By touch
ing these keys the present position is changed to a new 
position desired on a separate route. Then a"SET" key 
is touched. As a result, the present position is changed, 

15 (Map Movement) 

and a new navigation route from the changed position is 
displayed. 

When a toll road is set as part of the navigation route 20 

along which the vehicle is to run, a "CORRECT ROUTE 
TO GENERAL ROAD" key is displayed on the route cor
rection display. This key is touched if it is desired to use 

By touching a position of a displayed map, the vicin
ity of that position is moved to the center of the display. 
Thus, a desired portion of display can be brought to the 
center thereof. When it is desired to obtain display of a 
map located adjacent to a prevailing display, the edge of 
the display is touched on the desired side. By so doing, 
the map display can be realized. 

(Map inversion) 
an ordinary road instead of the toll road. As a result, the 
route is corrected to a new one using ordinary roads only. 25 

If ordinary roads only is set as the navigation road along 
which the vehicle is to run, a "CORRECT ROUTE TO 
TOLL ROAD" key is displayed on the route correction dis
play. This key is touched if it is desired to use toll roads. 

A displayed map can be inverted by touching a bear
ing display on it. That is, a map displayed with the north 
shown upward is inverted to one with the north shown 

30 downward. As a result, the route is corrected to a new one using toll 
roads. 

(Navigation concerning Arrival at Designated Passing 
Point) 

(Display Switching during Running) 

A map display which is too detailed can not be seen 
35 during running. Accordingly, during 

When the vicinity of a designated passing point is 
approached in the presence of a route navigation display 
with the designated passing point, it is informed by a nav
igation message that the present position is near the des
ignated passing point. That is, a navigation message 40 

saying "Now, you are near the designated passing point." 
is output. When the passing point has been passed, a 
message saying "Navigation is switched to 
one up to destination neighborhood." is output. Also, a 
display of this navigation content is provided. The navi- 45 

gation is then switched to the one up to destination neigh
borhood. 

(Navigation concerning Arrival at Destination) 

display a substitute display showing main roads only is 
provided by automatic switching. When the vehicle is 
parked, the detailed map display is restored. 

(Features of this Structural Example) 

This example is a map call-out system for a naviga-
tion system for calling out and displaying maps concern
ing call subjects specified according to input information, 
and it features that it comprises memory means for stor
ing map data, map call-out means for calling out map 
data about a call subject from the memory means, and 
map display means for displaying the called map, the 
map call-out means calling out map data of a scale suited 

When destination neighborhood is approached, 
ending navigation is provided by a navigation message. 
More specifically, when the destination that has been set 
is approached by the vehicle, a message saying "You are 
in the destination neighborhood, and this is an ending 
navigation message." is output, thus bringing an end to 
the navigation. 

50 to the display according to kind of map call-out subject, 
the display means displaying the call-out subject map in 
a scale corresponding to the subject. 

At this time, if the destination can not be displayed 
on the displayed map, a message that "You can confirm 

Thus, in this example of a map call-out system, 
suited map scales are stored in the memory means in 

55 correspondence to the kinds of call-out subjects. Thus, 
when displaying a map corresponding to a destination in 
destination setting or the like, the map can be displayed 
in a scale suited to the subject. For example, in the case 
of a golfing place, a scale which permits display of the 

11 
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whole golfing place is set. In the case of a private house, 
a scale which permits sufficient specification of the pri
vate house is set. It is thus possible to avoid such a sit
uation that it becomes impossible to obtain correct 
destination setting due to unnecessary operation made 5 

in map display for destination setting or similar purposes. 

Alternatively, it is preferable to carry out the forego-
ing embodiment as described below. 

(1) A relationship between items to be retrieved and 10 

map scales is stored in the form of a table. A desired 
map scale will be determined with reference to this 
table. 

The table shown in Fig. 15 facilitates prompt 
determination of a map scale in accordance with an 15 

input item such as a name or a category of an item 
to be retrieved. 
(2) The table covers names of destinations and a 
relationship between these names and map scales. 

Once a destination is designated, a map thereof 20 

can be displayed on the basis of the foregoing rela
tionship. 
(3) The table also contains information on longitudes 
and latitudes of destinations. This information facili
tates selection of a map to be displayed. For 25 

instance, if the destination is a golf course, an appro
priate map scale will be selected such that the golf 
course 
is entirely displayed with its center present at the 
center of the screen. 30 

The map data cover a plurality of map scales. 
Map data will be retrieved in accordance with a map 
scale read from the table. 
( 4) The table is stored in the memory for the map 
data. Thus, the map scales can be read similarly to 35 

the map data. 
(5) Alternatively, the table may be stored in a mem-
ory separate from that for the map data. For 
instance, the table may be stored in a ROM of the 
ECU. This enables quick retrieval of the map scale. 40 

A reaction area in a display can be enlarged from 
one directly above a switch display in the operator's eye
sight direction. Specifically, the operator's position is 
determined from the driver's position or the like, and 45 

when the display is looked at to the right and upward, for 
instance, the reaction area is enlarged to the right and 
downward of a switch on the front side in the eyesight 
direction. Thus, operability can be improved in both 
cases when the display is looked at obliquely and diretly 50 

from the front. 

Claims 

1. A display touch type input system for inputting infor- 55 

mation by detecting touching of a switch part of a 
display, comprising: 

a display means for displaying a switch image 
in a switch display area; 

12 

a touch panel provided above the display 
means and having a number of reaction points, the 
touching of the reaction points by the operator being 
detected; 

and switch operation detecting means for set
ting an area covering certain ones of the reaction 
switches, the touching of the area being judged to 
be the touching of a corresponding switch displayed 
on the display means; 

the switch operation detecting means being 
capable of setting a reaction area by enlarging a 
switch display area, in which a switch image is dis
played, in the direction of the eyesight of the opera
tor. 

2. The system according to claim 1, wherein: 
the switch operation detecting means 

includes a computer unit for performing arithmetic 
operations and detecting the touching of a switch 
from an instruction of the display of the switch on the 
display means and the result of detection of touch inf 
of to the touch panel. 

3. The system according to claim 2, wherein: 
the computer unit compares a reaction area 

corresponding to a switch display area and a 
touched reaction point and judges the switch that 
has been touched by enlarging the reaction 
area when it is found as the result of comparison that 
a meaningless reaction point outside the reaction 
area has been touched. 

4. The system according to claim 1, wherein: 
the switch operation detecting means 

changes the size of a reaction area to be enlarged 
in the operator's eyesight direction on the side of an 
adjacent switch in the eyesight direction according 
to the distance between the reaction area and the 
adjacent switch. 

5. A display touch type input system for a vehicle, said 
system being mounted in the vehicle and detecting 
information by detecting the touching of a switch part 
of a display, comprising: 

a display means for displaying images of a 
normal switch operable at all times and a parking 
time operable switch, the operation of which is pro
hibited during running of the vehicle, in respective 
switch display areas; 

a touch panel provided above the display 
means and having a number of reaction points, the 
touching of the reaction points by the operator being 
detected; 

switch operation detecting means for setting 
an area covering certain ones of the reaction 
switches, the touching of the area being judged to 
be the touching of a corresponding switch displayed 
on the display means, the touching of the switch 
being detected from the result of detection of the 
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touching of the touch panel; and 
running condition detecting means for detect

ing vehicle running conditions; 
the switch operation detecting means enlarg-

ing the reaction area corresponding to the normally 5 

operable switch toward the parking time operable 
switch in the running state of the vehicle when the 
parking time operable switch is displayed adjacent 
to the normally operable switch. 

6. A display touch type input system for a vehicle, said 
system being mounted in the vehicle and inputting 
information by detecting the touching of a switch part 
of a display, comprising: 

10 

a display means for displaying images of a 15 

normally operable switch and a parking time opera-
ble switch, the operation of which is prohibited dur-
ing running of the vehicle, in respective switch 
display areas; 

a touch panel provided above the display 20 

means and having a number of reaction points, the 
touching of the reaction points by the operator being 
detected; 

switch operation detecting means for setting 
an area covering certain ones of the reaction points, 25 

the touching of said area being judged to be the 
touching of a corresponding switch displayed on the 
display means, the touching of the switch being 
detected from the result of detection of the touching 
of the touch panel; and 30 

running condition detecting means for detect-
ing vehicle running conditions; 

the switch operation detecting means setting 
reaction points in an area including a switch display 
area and enlarged in the operator's eyesight direc- 35 

tion to be a reaction area of reaction points, the 
touching of which is judged to be the touching of the 
displayed switch, and enlarges a reaction area cor
responding to a normally operable switch normally 
operable during running of the vehicle toward a park- 40 

ing time operable switch when the parking time oper
able switch is displayed adjacent to the normally 
operable switch. 

7. The system according to claim 6, wherein: 45 

the switch operation detecting means 
includes a computer for performing arithmetic oper
ations and detects the touching of a switch from an 
instruction of display of a switch on the display 
means and the result of detection of the touching of 50 

the touch panel. 

55 
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Ql4 Q6 
An infrared touch input system is 

taught. Briefly stated, the system comprises a 
four-sided frame having an infrared transpar
ent bezel (20) along the inside thereof and hav
ing infrared emitters {CR) along the bottom 
and one side of the frame with infrared detec
tors (Q) along the sides opposite the emitters .. 
Darlington transistor arrays (U3, U4, U8, U9) 
are used as source and sink drivers for driving 
the LED's in an array. The 1/0 lines of a mic
roprocessor (U2) in conjunction with the 
source and sink drivers are used to selectively 
energize each LED. Additional l/0 lines {PB0-
PB5, PC0-PC2) of the microprocesso.r in con
junction with BCD decoders are used to selec
tively energize corresponding infrared detect
ing phototransistors (Q) before, during and af
ter LED tum-on. A host computer supplies a 
clocking signal for the microprocessor with 
programming in the microprocessor thereby 
automatically performing the selection and de-
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X 

selection of emitters and detectors. A serial da-
ta stream (DATA) is outputted from the mic-
roprocessor which indicates to the host computer the location of any bt'oken light beams (22) thereby indicating a stylus 
(18) hit. Further, the optical power used with emitter-detector pairs {CR0-CR7, QO-Q7) adjacent the comers of the bezel 
(20) is reduced with respect to emitter-detector pairs approaching the center of the bezel, In this manner, light which is ref
lected {26) after striking the side of the bezel adjacent the emitter-detector pair and which is received by tlie emitter is of 
low intensity or is ignored. 
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TOUCH INPUT DEVICE 

The present invention is related to material disclosed in the 

following concurrently filed, copending U.S. patent application, 

which is assigned to the same assignee as the present invention, 

5 given Serial No. 621,585, "Touch Input Device Having Digital 

Ambient Light Sampling" filed June 18, 1984. 

The invention relates, generally, to a touch input device 

and, more particularly~ to an opto-matrix frame having automatic 

corner glare compensation. 

1 o Coincident with the use of video displays has always been 

the problem of the man/machine interface. Traditionally, control 

of di~played information or cursors has been via a keyboard. 

Recently, however, a number of devices have been introduced 

which allow an operator to directly interact with the video 

15 display. These types of devices have included light pens, 

desk-type mouse controllers, or touch input devices such as a 

switch matrix or opto-electronic matrices. While generally 

switch-type overlays which are placed adjacent a video display 

are inexpensive to apply and utilize, they are generally 

20 susceptible to contact we~r as well as distortion of the video 

information which is presented to the viewer, par,ticularly in 

high usage environments. However, since opto-matrix schemes 

utilize light, which is generally in the infrared region, the 

switch matrix presented by the light beams is invisible to the 

25 viewer and, therefore, does not distort the video information 

displ~yed to the viewer and is not subject to wear in high usage 

. environments. A number of schemes which utilize opto-matrix 

frames may be found in U.S. Patent No. 4,267,443 "Photoelectric 

Input Apparatus", issued May 12, 1981 to Carroll et al; U.S. 

30 Patent No. 4,243,879 "Touch P~nel with Ambient Light 

Sampling", issued January 6, 1981 to Carroll et al: and U.S. 

Patent No. 3,764,813 11 Coordinate Detection System" , issued 

. October 9, 1973 to Clement et .al. These three schemes address 

problems inherent with opto-matrix devices such as increasing 

35 · frame resolution without a corresponding increase in components~ 
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surrounding or ambient light compensation, or optimization of 

emitter/ detector driving and detecting networks respectively. 

These systems s·till have drawbacks in some areas such as large 

component usage thereby resulting in higher costs, ambient light 

5 sensing which is based on a predetermined value rather than 

dynamically, and difficulty in compensating for reflection or 

glare which may result in styli hits not being recorded. 

Glare problems generally occur when an emitter is adjacent 

the corner of the frame or bezel such that light produced by the 

1 O emitter bounces off an adjacent surface and is then detected by 

the detector such that any stylus which is introduced to· the 

_ video display inherently blocks the majority of the light r.eceived 

by the detector but the reflectant light is sufficiently high for· 

the detector and its associated circuitry to not perceive a hit. 

15 Accordingly, it is desirable to have a device which minimizes the 

number of components necessary for addressing and detecting 

emitters and detectors. Further-, it is also desirable to have a 

device which dy_namically compensates for ambient light and for 

variations in emitter output and detector sensitivity. Also, it is 

20 desirable to have a device which minimizes glare problems. Such 

a scheme is taught in the present invention ► 

It is a principal object of the invention to provide a touch 

input device for detecting at least one passive styli, comprising 

an opto-matrix frame having a plurality of optical emitters and 

25 oppositeiy positioned optical detectors disposed in the 

opto-matrix frame and having an optically transparent bezel 

adjacent thereto, characterized in that the plurality of optical 

emitters are efectrically interconnected in a matrix such that the . 

anodes form one side of the matrix and the cathodes form the 

30 other side of the matrix, the plurality of optical detectors are 

electrically interconnected in a matrix such that the anodes ·or 

the like form one side of the matrix and the cathodes- or the like 

form the other side of said matrix, a first driving device is 

connected to the optical emitters for selectively energizing at 

35 least one emitter at a time, a first decoding or selecting device 
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is connected to the optical detectors for selectively energrzmg at 

least one detector at a time, wherein the optical power of at 

least one emitter and/or sensitivity of at least one detector 

disposed adjacent corners of the optically transparent bezel is 

s decreased with respect to the remainder of the emitters and 

detectors thereby minimizing the effects of reflected radiant 

energy while a microcomputer is interconnected to the first and 

second driving devices so as to sequentially energize the first 

and second driving devices. wherein the microcomputer produces 

1 o a data output signal which corresponds to the presence or 

absence of radiant energy received by one of the optical 

detectors coincident with the presence or absence of the passive 

styli. 

Reference is now made to the accompanying drawings in 

15 which: 

FIGURE 1 is a representative view of an operator utilizing a 

video display; 

FIGURES 2, 3 and 4 form a complete schematic diagram for 

use in conjunction with the touch input entry device of the 

20 present invention; 

FIGURE 5. is a representational view of glare produced by 

the frame surrounding the opto-matrix devices as wel I as a 

numbering assignment of the emitters and detectors of the 

present invention; 

25 FIGURES 6 through 11 are flow chart diagrams for use with 

the preferred embodiment of the present invention; and 

FIGURE 17 is a timing diagram of the data output for use 

with the present invention. 

Referring now to Figure l., there is illustrated a 

30 representative view of an operator utilizing a video dJsplay. 

Shown is a CRT 10 having a display area 12 and which generally 

interacts with a keypad or keyboard 14. An operator 16 

interacts witt:, the· display ·area 12 through the use. of the stylus 

18, which in the preferred embodiment of the present invention, 

35 is the finger of the operator , thereby presenting a truly 
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touch-type interactive system. It is· to be understood, however, 

that other types of styli can and may. be used without departing 

from the spirit and scope of the present invention ·such as, for 

example, pencils, pointers, or other similar types of apparatus. 

5 While the keypad 14 is shown, it is one of the primary objects of 

the present invention to utilize the keypad 14 as little as 

·possible, if at all, with the operator 16 utilizing the stylus 18 

for direct interaction with the CRT. A touch input area is 

generally defined by what the operator 16 sees in the display 

1 O area 12. In the preferred embodiment of the present invention, 

this touch area utilizes emitters which are_ disposed .on the 

bottom and one side of the display with delectors located on the 

top and opposite side thereby forming an infrared light beam 

matrix (shown more clearly in Figure 5). The light beams (not 

15 shown) shine through the bezel 20 which is disposed around the 

_ edge of the CRT 10 and which, in the preferred embodiment of 

the present invention, is opaque to visible light but transparent 

to infrared light. It is to be understood, however, that other 

types of bezels which exhibit different types of light 

20 transmission properties may be utilized. 

25 

30 

35 · 

Referring now to Figures 2, 3 and 4, there is. illustrated a 

schematic for the present invention. A list of the major 

component designations and functions is shown in Table. 1- -below. 

Component Number 

Ut 

U2 

U3; U4, U8, U9 

US, U6, U7 

CRO-CR47 

QO-Q47 

TABLE I 

Component Type 

Schmidt Trigger Inverter 

Microprocessor 

Darlington Transistor Array 

BCD-to-Decimal Decoder 

Light Emitting Diodes (Emitters) 

Phototransistors (Detectors) 
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Also shown is a micr9processor U2 which, in the preferred 

embodiment of the present invention, is an 8-bit microcomputer 

having on-board analog-to-digital converter as well as RAM and 

ROM. and is an HMOS device preferably of the 6800 family of 

s microcomputers produced by companies such a Motorola of 

Austin, Texas. It is to be understood, however, that other 

types of microcomputers can be utilized which may be CMOS or 

NMOS and which have been produced by other manufacturers 

having different bit-by~e configurations such· as 16 or 32-bit 

10 bytes. These machines like the preferred 6800 family 

architecture are readily known and available to one skilled in the 

art. The design of the present invention does not require _the 

use of all featu_res and pins attendant to the U2 microprocessor 

and therefore only those utilized wHI be discussed and are 

15 shown. The Vee terminal is connected to Vee power which, in 

the preferred embodiment of the present invention, is +5 Volts 

• and is also connected to terminal Vpp. Vee supplies operating 

power to most of the microprocessor U2 while Vpp supplies the 

programming voltage for the ROM memory in the microprocessor 

20 U2 which, in the preferred embodiment of the present invention, 

is EPROM, although_ it is to be understood that masked versions 

of the microprocessor may be utilized with the result that Vpp is 

no longer necessary. The XTAL and EXT AL terminals have a 

crystal disposed therebetween with the EXT AL terminal having 

25 one terminal of capacitor C2 connected thereto with the remaining 

terminal of capacitor C2 connected to Ground (Gnd). This 

thereby provides a stabilized clock frequency for the entire 

system of the present invention. The RESET terminal is 

connected to one terminal of capacitor CJ. with the remaining 

30 terminal of capacitor C3 also connected to Gnd. Terminal PCS, 

which is an 1/0 pin, is connected to the interrupt terminal INT 

and is connected to the output of the A inverter of device U1 

which is a Schmidt-type trigger inverter with the input to 

inverter A of component U1 being connected to one terminal of 

35 R1 and one terminal of R2 as well as- to the dock terminal which 

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 289 of 1315



WO 86/00446 PCT /USSS/00922 

-6-

is · thereafter provided by a host computer (not shown). The 

remaining terminals of R1 and. R2 are ·connected to Vee and Gnd 

respectively. The I /0 pin PC7 is connected to the input of the 

B inverter of device U1 with the output of the B inverter of 

5 device U1 being a data output terminal which is also connected 

to a host computer (not shown). Also shown on Figure 2 is 

capacitor C1 which acts as a filtering capacitor and is connected 

such that one terminal is attached to the +5 or Vee bus with the 

other terminal attached to the Gnd bus. Port B 1/0 lines PB0 1 

10 PB1, PB2. PB3, PB4. PBS and PB7 provide coding and decoding 

for the emitters and detectors of the present invention as shown 

more clearly in Figures 3 and 4. Pin _Vrh is a voltage reference 

high pin which provides the high voltage reference for the 

analog/digital conversion portion of the microprocessor U2. The 

15 Vrl pin is a voltage reference low pin which provides the low 

reference voltage for the analog-t~-digital portion of the 

microprocessor U2. Port C terminals PC0, PC1, PC2, PC3 and 

~C4 are I /0 pins which interconnect with the coding and 

decoding of the emitter/detector array as shown more clearly in 

2_~ Figures 3 and 4. Analog-to-digital terminals ANO, AN1, AN2 

and AN3 are interconnected with the detection circuitry as shown 

more clearly in Figure LI. The Vss terminal of the 

microprocessor U2 is connected to Gnd, while I /O pin PD6 is 

connected to one terminal of resistor R6. The remaining terminal 

25 of resistor R6 is connected to Vee. 

Referring now to Figure 3, the emitter portion of the 

present invention is shown. The PB0 line is connected to one 

terminal of resistor- B of resistor network R3 as well as to the 

base terminal of one of the Darlington transistor pairs of 

30 component _U3, a Darlington transistor array, while 1/0 line PBl . 
is connected to resistor A of resistor network R3 which is in 

turn connected to the base of another Darlington transistor pair 

of component U3. · Similarly, 1/0 lines PB2, PB3, PB4 and PBS 

are connected to resistors F, E, D and C respectively -of resistor 

35 network R3 as ·well as to a base te.r-:minal of the Darlington 
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transistor pair contained in component U~, also a Darlington 

transistor array. The- remaining· terminals of resistors A. B. C, 

D, E and F of resistor network R3 are tied together and 

thereafter to Vee. The Vrh line is connected to one terminal of 

5 resistors R4 and RS with the remaining terminals of resistors R4 

and RS being connected to Vee and Gnd respectively. The I /0 

line PB7 is connected to the D input of component US which is a 

binary coded decimal (BCD) to decimal decoder while PCO, PC1 

and PC2 (supplied by component U1, not shown) are connected 

1 O to the A, B and C inputs respectively of decoder US. The 

collector terminal associated with the Darlington transistor pair 

for 1/0 line PBO is connected to one terminal of resistor R10 

while the collector terminal associated with the Darlington pair 

for 1/0 line PB1 is connected to one terminal of resistor R9. 

15 The remaining terminals of resistor R9 and R1 O are thereafter 

connected to each other and to one terminal of resistor RB and 

capacitor C4 as· well as to all four of the collector terminals 

associated with the Darlington transistor ~rray U4. The 

remaining terminal of resistor RS is connected to Vee while the 

20 remaining terminal of capacitor C4 is connected to Gnd. The 

SUB terminals of Darlington. transistor arrays U3 1:1nd UlJ are 

connected to Gnd. The ~mitter terminal of the Darlington 

transistor pair associated with I /0 line PBO of component U3 is 

connected to the anode of emitters CRO, CRl, CR2, CR3, CR4, 

25 CRS. CR6 and CR7 while similarly the emitter of component U3 

which is associated with the I /0 line PB1 is connected to the 

anode of emitters CR8 through CR15. The emitters in the 

preferred embodiment of the present invention are infrared light 

emitting diodes although it is to be understood that other types 

30 of emitters can and may be utilized without departing from the 

spirit ·and scope of the present invention. Similarly, the emitter 

terminals associated with 1/0 lines PB2, PB3, PB4 and PBS of 

Darlington transistor array U4 are connected to the anodes of 

emitters CR16-23, CR24-31, CR32-39 and CR40-47 respectively. 

35 The cathodes of emitters CR7, CR15, CR23, CR31, CR39 and 
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CR47 are connected to the collector terminal of one of the 

. Darlington transistor pa ifs of US which is also a Darlington 

tran•sistor array with the base terminal associated with this 

Darlington transistor pair being connected to terminal 7 of US, a 

5 BCD-to-decimal decoder. Similarly, the cathodes of emitters 

CR6, CR14, CR22, CR30, CR~8 and CR46 are connected to the 

collector terminal of another Darlington transistor pair of 

component US with the base terminal associated therewith being 

connected to output pin 6 of decoder US. The cathodes of 

1 O emitters CRS, CR13, CR21, CR29, CR37, and CR45 are 

connected to the collector terminal of a Darlington transistor pair 

of component ua with the base terminal associated therewith 

being connected to pin 5 of decoder US. The cathode terminals 

of emitters CR4, CR12, CR20, CR28, CR36 and CRIJ4 are 

15 connected to the collector . terminal of another Darlington 

transistor pair of array US with the base terminal associated 

therewith being connected to output pin 4 of decoder US. The 

cathodes of emitters CR3, CR11, CR19, CR27, CR35 and CR43 

are connected to the collector terminal of a Darlington transistor 

20 pair from component U9 which is another Darlington transistor 

array with the base terminal associated therewith being· 

connected to output pin 3 of decoder U3. The cathodes of 

emitters CR2, CRl O, CR18, CR26, CR34 and CR42 are similarly 

connected to a collector terminal of another Darlington transistor 

25 pair of array U9 with the base terminal associated therewith 

being connected to terminal 2 of decoder US. The cathodes of 

emitters CR1, CR9, CR17, CR25, CR33 and CR41 are connected 

to the collector terminal of another Darlington transistor pair ~f 

array U9 with the base terminal associated therewith being 

30 connected to output pin 1 of decoder US. The cathodes of 

emitters CRO, CR8, CR16, CR21J, CR32 and CR40 are connected 

to the collector of another Darlington transistor pair contained in 

array U9 with the base terminal associated therewith being 

connected to output pin O of decoder U.S. The emitter terminals 

35 and SUB terminals of array US are connected together ~nd 
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thereafter to Gnd while, similarly, the emitter and SUB terminals· 

of array U9 are also connected together and thereafter to Gnd. 

Accordingly, through the use of arrays U3, U4, U8 and U9, the 

emitters CRO through CR47 are connected so as to form a matrix 

s (the operation of which will be described more fully below). 

Referring now to Figure 4, there is shown the detection 

and decoding circuitry associated with the detectors of the 

present invention. The l/0 line PCO is connected to the input 

of inverter C of component U1 while, similarly, 1/0 lines PC1 

TO and PC2 are connected to the input of. inverters D and E of 

component U1. This thereby produces PCO, PC1 and PC2 which 

is connected to terminals A, B and C respectively of decoder US 

(previously mentioned) as wel_l as to terminals A, 8 and C 

respectively of binary coded decimal-to-decimal decoders U6 and 

15 U7. Port C 1/0 line PC3 is connected to the D terminal of 

decoder U7 while I /0 terminal PC4 is connected to· the D terminal 

of decoder U6. Analog-to-digital 1/0 line ANO is connected to 

one terminal of the A resistors of transistor arrays R6 and R7 

and thereafter to the collector terminals of the phototransistors 

20 or detectors QO, Ql, Q2, Q3, Q4, QS, Q6, Q7 and Q16, Q17, 

Q18, Q19, Q20, Q21, Q22, 023. Digital _1/0 line AN1 is similarly 

connected to one terminal of the B resistors of resistor networks 

R6 and R7 and thereafter connected to the collectors of detectors 

Q8 through Q15 and Q2L+ through Q31. The digital I /0 line AN2 

25 is connected to one terminal of the C resistors of resistor 

networks R6 and · R7 and thereafter to the collectors of the 

detectors Q32 through Q39. Similarly, .the 1/0 line AN3 is 

connected to one term.inal of the D resistors of the resistor 

networks R6 and R7 and thereafter to the collectors of detectors 

30 Q40 through Q47. The remaining terminals of resistors A, B, C 

and D of R6 are connected together and thereafter to Vee while 

the remaining terminals of resistors A, B, C and D of resistor 

network R7 are similarly connected together and thereafter to 

Gnd. The output pin O of decoder U7 is connected to the 

35 emitter terminals of detectors QO and QB while similarly the 
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paired emitter terminals of detectors Ql and Q9, Q2 and Q1 0, Q3 

and Ql 1 • Q4 and Q12, QS and Q13, Q6 and Q14, Q7 and Q15 are 

connected together and ·th_ereafter to terminals 1 , 2, 3, 4, 5, 6 

and 7 respectively of decoder U7. Additionally, the emitters of 

detectors 016 and Q24 and 032 and 040 are connected together 

thereafter being connected to terminal 0 of decoder U6 while, 

similarly, the four emitters from detectors 017 and Q25 and 033 

and Q41, Q18 and Q26 and Q34 and Q42, Q19 and Q27 and Q35 

and Q43. Q20 and Q28 and Q36 and Q44, Q21 and Q29 and Q37 

1 o and Q45. Q22 and Q30 and Q38 and Q46, Q23 and Q31 and 039 · 

15 

and Q47 are connected together and thereafter to terminals 1 , 2, 

3 , 4, 5 , 6 and 7 respectively of decoder U 6. Th is thereby 

creates a matrixing scheme similar to that of the detectors of 

Figure 3. 

Referring now to Figure 5 there is illustrated a 

diagrammatic representation of an opto-matrix frame and bezel. 

Shown are emitters CR0 through CRll7 °and detectors Q0 through 

QLJ7 which comprise a 16x32 matrix with 16 emitters and detectors 

in the Y or vertical direction and 32 emitters and detectors in 

20 the X or horizontal direction. It is to be understood that 

although not shown the emitters and detectors are fixedly 

mounted on a printed circuit board or the like for properly 

holding and aligning an emitter/detector pair. Also 

diagrammatically illustrated is the light pattern produced by an 

25 emitter and which is received by a_ detector. Each emitter when 

energized, from a diagrammatic standpoint, can be said to 

produce a principal light beam pattern shown generally at 22 

with non-collimated light 24 dispersing further and further 

apart, the- more distant the detector is from the emitter. This 

30 therefore causes detectors adjacent the I ight received by the 

principal light beam 22 to register some light and which must be 

compensated for as will be discussed more fully below. Further, 

when emitters such as CR0 and CR4 are adjacent the corner and_ 

thereby the bezel 20·, non-collimated light 24 will have a 

35 ~endency to bounce off the bezel 20. This bounced light 
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produces a reflected beam shown generally at 26 with the result 

that some of the reflected beams 26 are received by the detector 

which is the object of the principal light beam 22. Therefore, 

should a stylus be introduced into the display area 12 and which 

does in fact block the principal light beam 22, some 

non-collimated light 24 via the reflected beams 26 is received by 

an associated detector such as Q0 with the result that, under 

certain light conditions, sufficient light is received by the 

detector such that a hit by a stylus i_s not registered as such. 

1 o This problem of reflected light or gf are becomes less and less 

prevalent as the detectors towards the center of the CRT are 

· utilized. Due to manufacturing efficiencies, the same detectors 

and emitters are utilized near the corners of the bezel 20 as 

near the center. Accordingly it has been found that, by 

15 reducing the power and thereby light output for four emitters 

adjacent each corner of the bezel 20, the power of the reflected 

beams is reduced· to an acceptable non-error-producing level. 

Accordingly, by reducing the_power to emitters CR0, CR1, CR2, 

CR3, CR4, CRS, CR6, and CR7 to one level of reduced power 

20 and reducing power to __ emitters CRS, CR9, CR10, CR11, CR12, 

CR13, CR14 and CR15 to a second level of power, light output 

may be decreased adjacent the corners of the bezel for the first 

two emitters, slightly increased for the next two emitters and is 

at full power for the rest of the opto-matrix frame. It is to be 

25 understood, however, that more or less numbers of emitters may 

be given reduced power or_ that the detectors may similarly be 

treated without departing from the spirit and scope of the 

present invention. 

Referring now to Figures 2, 3 and 4, the overall electrical 

30 operation of the present jnvention will ~e discussed. It is to be . 
remembered that the present invention interacts with a host 

computer (not shown) which allows a CRT to present information 

over a video display area 12 which is part of an interactive 

relationship between the operator 16 and a program or operation 

35 such that the opto-matrix touch input screen designates operator ---
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decisions to the host computer. It is submitted that the host 

computer and the programs used with it are within the. s-cope of 

one skilled in the art and therefore are not discussed in detail 

below. The host computer introduces a clock signal to the clock 

s terminal of Figure 1, which is received by the C port I 10 line 

PCS and the interrupt terminal of the microprocessor U2. This 

clock stream produced by the host computer continues for as 

long as input from the opto-matrix frame may be desired with 

the result that upon the absence of a clock signal, an interrupt 

1 o is initiated in the microprocessor U2. Accordingly, upon 

appropriate power up and the presence of clock signals to the 

microprocessor U2, the opto-matrix device begins a scan-type of 

sequence which causes the LED's to be fired, phototransistors to 

be read, and internal analysis· of the information by appropriate 

15 software. Since the operation of the present device is cyclical 

in nature, a signal cycle will be discussed by way of example, 

al though it is to be understood that the remainder of· the devices 

perform in the same manner. 

Upon power up of the microprocessor U2. a main program 

20 loop is initiated in software (Figures 6 through 11). It is 

submitted that the flow chart diagrams illustrated in Figures 6 

through 11 taken together with the description of the preferred 

embodiment herewith are sufficient so as to enable one skilled in 

the art to write the appropriate software. This starts with the 

25 initialization of the pointers at 100, which thereby begins the X 

and Y beam count at a known start point of zero. Thereafter. 

the microprocessor waits for a preset number of syncr-ironizing 

clock pulses at 11 0 which are received from the host computer 

thereby insuring complete synchronization . between the 

30 microcomputer U2 and the host computer. An X phototransistor 

at 120 is then turned on which would be Q4 (Figure 5) as the 

start of the initial cycle in the present example. This turning 

on of the phototransistor al lows the transistor to settle down or 

stabilize. This is accomplished by selecting the· appropriate 

35 address for 1 /0 lines PC0, PC1 and PC2 which are presented to. 
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dei:oder U7. which is then enabled by 1/0 line PC3 which thereby 

allows current to flow through Q4. The LED CR4 is then fired 

by energization of 1./0 line PBO 1n conjunction with ·the address 

presented by PCO, PC1 and PC2 along with the enabling 1/0 line 

s PB7 which thereby enables line 4 of decoder US. This firing of 

the X LED CR4 at 130 also takes into account a wait perioc:;i so as 

to insure that the LED CR4 is completely turned on. Further, 

for LED's CRO through CR7 a current-limiting resistor R1 O is 

utilized in conjunction with the Darlington transistor array U3 

10 (used as a source driver) which allows current to flow through 

emitter CRO through CR7 at a decreased brightness. Similarly, 

for emitters CR8 through CR15, a second current-limiting 

resistor R9 is also utilized so as to diminish the light output of 

the associated emitters. · The value of R9 is preferably one-half 

15 of _R10 thereby firing the two emitters adjacent each corner of 

the bezel 20 (Figure 5) at a brightness which is slightly less 

than the next two adjacent emitters. The remainder of the 

emi1;ters which are driven by Darlington transistor array U4 do 

not utilize such current-limiting resistors since full brightness or 

20 maximum optical power output is desirable. In this manner, and 

as previously mentioned, a power profiling is acco_mplished such 

that for example, emitters CRO and 1 have a reduced optical 

output power which thereby reduces the reflected beams 26 with 

CR8 and 9 having a slightly greater optical power but still less 

25 than the remainder of the emitters not adjacent the corners of 

the bezel 20. Resistor array R3 is provided as a pull up 

resistor net"!ork to insure that each emitter has minimum proper 

power for firing. Accordingly, when CR4 is fired, current is 

caused· to flow th.rough the emitter of the lower Darlington 

30 transistor pair of array U3 which thereby drives a collector of 

Darlington transistor array US (used as a sink driver) such that 

the emitter is actively driven and the Darlington transistor array 

U8 and U9 are actively driven. After the LED CR4 is completely 

turned on a conversion is started at 140 which in this example 

35 dictates that analog-to-digital line ANO takes the value produced 
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by Q4 and starts to convert this value to a digital number. 

This digital number is determined by a reference value which is 

controlled by the reference divider of Vrh contained on the 

microprocessor U2 with all signal voltages being ratiometrically 

5 converted relative to this reference. It has been determined 

that this Vrh reference value should be set to Vq where Vq is 

the maximum voltage input and corresponds to a deselected 

phototransistor or to a selected phototransistor with an extremely 

low ambient light level. Resistor networks R6 and R7 determine 

1 O the Vq maximum reference level. . During the digital conversion 

process at 140, the LED CR4 is turned off at 1 SO with the digital 

conversion then completed and read _and stored in the 

microprocessor at 160. With the LED CR4 off, another reading 

is taken of the phototransistor Q4 which results in a ambient 

15 light reading at 170 which is then started to be converted to a 

digital number at 180. Thereafter a count check is utilized at 

190 to determine if ther·e are any more Y's or Y phototransistors 

to interrogate. This is done since X and Y phototransistors are 

sampled alternately and since there are less devices in the Y 

20 direction than the ·X, for the purpose of expeditious processing, 

when the maximum number of Y devices. have been sampled, the 

remainder of the X devices are sampled starting at 440 and 

described more fully below.. Accordingly, in the present 

example there are more Y phototransistors to be sampled with 

25 the result that Y phototransistor QO is turned· on at 200. 

30 

Thereafter at 21 a the ambient conv.ersion of the X 

phototransistor. Q4 which was read at 170 is completed with the 

ambient value subtracted out at 220. This therefore compares 

the read converted vafue at 160, which is the fired LED CR4 

value, with the read ambient value at 170 where CR4 was off, 

subtracting the two and determining at 230 whether 

phototransistor Q4 is saturated. If Q4 is not saturated which 

would tend to indicate that a hit is present or something is 

blocking light from detector Q4 then a NO condition exists at 240 
~ 

35 which is presented at 260. A comparison is then made which 
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compares the value presented with a previously calculated and 

stored threshold level from 320 or 330 to determine whether the 

light beam is to be considered as broken or non-brok~n at 280 

and 290 respectively. ff the light beam was non-broken then a 

5 new threshold is calculated at 320. In the presence of a broken 

condition, a flag representing (in the present example) X4 

broken is presented at 340. The new threshold and flag 

condition at 320 and 340 are thereqfter presented as data at 350. 

Alternately, at 230 if a saturated condition exists, this is 

1 o presented at 250 as a YES condition which is then given to 270 

which is compared against a predetermined fixed minimum 

threshold value. If this value is less than the fixed minimum 

number, it is at 300 then considered as a broken flag condition 

which is presented to 340 and thereafter to 350. If the 

15 comparison at 270 determines _that the difference is greater than 

or equal to a present threshold level, this is presented via 310 

to 330 which calculates a new threshold level (for use at 260} 

which is in turn presented to 350 as a non-broken or non-hit 

condition. The new threshold value is computed at 320 or 330 

20 and used by 260 as the threshold for comparison purposes. 

Accordingly, in this manner a continuous and dynamic sampling 

of ambient light is utilized and taken into account. Further, 

device degradation which generally occurs over a considerable 

period of time and which results in decreased sensitivity by the 

25 phototransistor or decreased light output by the emitter is _ 

automatically taken into account since, within predetermined 

absolute minimums and maximums, new thresholds are 

continuously calculated and utilized. 

Processing of the Y axes is then started at 360 in a manner 

30 very similar to that of the X axes. This results in the Y LED 

CR0 being fired for a sufficiently long duration of time at 370 to 

insure complete LED turn-on with a digital conversion of Q0 

started at 380. This conversion at 380 is• possible since the Y 

sensor Q4 was ·turned on at 200. This seemingly early sampling 

35 of Q0 is ·done since the cry!;ital which determines the frequency 
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at which the microprocessor U2 runs is substantially greater 

than the clock rate or the data output rate (discussed below). 

Thereafter LED CRO is turned off at 390 with the value received 

by QO read when the conversion is complete at 400. Upon 

s completion of the conversion the ambient value of QO is 

determined at 41 O with the conversion to a digital number started 

at 420. Immediately after the start of the digital conversion at 

420, the next X sensor which is QS is turned on at 450. During 

the QS turn on period the ambient converted value QO is read 

1 o when completed at 460 with the ambient value being subtracted 

out from the value determined during the firing of LED CRO at 

470. This value is then presented to 480 to determine whether 

detector QO is saturated at 480 with a NO or YES condition being 

presented to 490 or 500 respectively. Similarly, minimum 

15 thresholds are analyzed at 510 and 520. After the comparison at 

510, a broken or non-broken condition is determined at 530 and 

540 with a broken YO flag broken indication at 590 if a broken · 

condition does exist or a new threshold being calculated at 570 if 

a non-broken condition exists. Again the flag condition and new 

20 threshold from 590 and 570 respectively are used to supply YO 

data at 600. The comparison made a_t 520 is pres~nted by 550 as 

a flag at 590 if a less than minimum threshold condition exists or 

at 560 if a new threshold is to be calculated at 580. Thereafter, 

the new threshold level is calculated at 580 with this value and a 

25 non-broken condition sµpplied to 600. At this point a 

processing of an X coordinate emitter/detector pair is initiated at 

610 and presented as 620 to begin again at block .130 which fires 

the next X LED CRS with a ·repetition of the processing as 

mentioned for Figures 6 through 9. In this manner, toggling is 

30 accomplished between the X and Y axes until at box 190 it is 

determined that there are· no more Y's to be interrogated which 

is then presented· as a jump via 440 to box 625 which thereafter 

turns on the 17th· X axis phototransistor, Q36.. X axis LED 

CR36 is then fired at 630 with the process then continuing in a 

35 manner substantially identical to the pr!=viously discussed X and 
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Y axes processing. Thereafter at box 830 the X data is 

presented at 840 to 110 with the process then repeating as long 

as the host computer continues to send out a clock signal. 

It is to be remembered that during this entire time frame 

s the host computer upon receiving a synchronization signal from 

microprocessor U2 in a data stream (described more fully below) 

is required to know in advance the size of the touch input 

matrix and to keep track of the data stream so as to know which 

X and Y pair status is being given. 

10 Accordingly, at 350, 600 and 830 data which represents an 

X or Y broken or non-broken status condition is presented onto 

the data line. Therefore, referring now to Figure 12 there can 

be seen a timing and data scheme for the present invention. 

Upon initialization and synchronization at 110 of Figure s· four 

1 s continuous ones are placed onto the data line for the host 

computer to receive. This thereby lets the host computer know 

that a synchronization frame has occurred and that the host 

computer should now start to count. Thereafter, the data is 

presented in 4-bit bytes with the first two bits always being 

20 zero and the third and fourth bits indicating broken or 

non-broken conditions for the X and Y axes respectively. If a 

broken condition does exist, then a 1 is placed onto the data 

line and if an unbroken condition exists, then a O is utilized. 

As an example, should a hit occur at the intersection of CRO and 

25 CR4 and since these are the first X and Y pairs interrogated, 

the first 4-bit byte of data after synchronization will read 

(0011). However, had a hit occurred at the intersection of CRO 

and CRS, then the first 4-bit byte would have contained ( 0001} 

and the second 4-bit byte would have contained (0010). For 

30 those frames where ~o Y axis detector is being interrogated, a O 

is preferably inserted as a false bit although a 1 may also be 

utilized. This 4-bit byte data stream is continued until all the X 

d~tectors have. been interrogated with the microprocessor U2 

sending out the 4-bit sync cycle at the end of the interrogation 

35 thereby indicating a new cycle or frame. Additionally, the 
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present device will allow for beam averaging, the disclO$Ure of 

wt:ich may be found in U.S. Patent No. 4,267,443 "Photoelectric 

Input Apparatus", issued May 12, 1981 to Carroll et al, 

incorporated by reference herein, and which allows for ·a stylus 

5 between two emitters to be registered as a hit between two 

beams thereby effectively doubling the resolution or interpolation 

of the present system to a 32x64 matrix. 

It is to be remembered that many variations of the present 

invention may be accomplished without departing from the. spirit 

1 O and scope of the present invention. For example. power 

profiling_ resistors .. may be placed on individual emitters or 

detector:-s or at the decoders rather than at the Darlington 

transistor arrays without departing from the spiri_t and scope of 

the present invention. Further. the program could be utilized 

15 in a different sequence without departing from the spirit and 

scope of the present invention. Also, other data streams may be 

utilized such as parallel output using additional I /0 lines which 

are available or different types of serial data streams. 

Additionally, different types of arrays other than Darlington 

20 transistors may be utilized while different types of decoders may 

be used while other types of detectors such as photocliodes may 

be used. It is also to be remembered that the firing or 

detection order of the--emitters and detectors may be changed to 

any order desired. The present device may also be used with 

25 or without a display or a CRT or with a flat panel display. 

30 

35 

Accordingly, the present invention produces a device which 

accommodates for changing ambient light levels, emitter and/or 

. detector degradation and which has few components. 

i, 
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CLAIMS: 

1. A touch input device having a light beam matrix 

consisting of an opto-matrix frame having a plurality of optical 

emitters (CR} and oppositely positioned optical detectors (Q) 

5 disposed in said opto-matrix frame and an optically transparent 

bezel (20) adjacent thereto, characterized in that: 

10 

15 

20 

the optical power of at least one emitter (CR0-CR7) and/or 

sensitivity of at least one detector ( Q0-Q7) disposed adjacent 

corners of. the optically transparent bezel (20) is decreased with 

respect to the rem~inder of the emitters and detectors thereby 

minimizing the effects of reflected radiant energy (26). 

2. A device according to claim 1 further characterized in 

that the . light beam matrix utilizes infrared light. 

3. A device according to claim 1 further characterized in 

that said touch input device is disposed adjacent a cathode ray 

tube (12) or a flat panel display (12). 

4. A touch input device for detecting at least one passive 

styli (18), characterized by: 

a plurality of optical emitters (CR) , electrically 

interconnected in a matrix such that the anodes form one side of 

the matrix and the cathodes form the other side of said matrix; 

a plurality of optical detectors (Q), electrically 

interconnected in a matrix such that the anodes or the like form 

one side of the matrix and the cathodes or the Ii ke form the 

25 other side of said matrix; 

30 

first driving device (U3, Uq, UB, U9) connected to the 

optical emitters for selectively energizing a~ least one emitter at 

a time; 

first decoding or selection device (U6, U7) connected to the 

optical detectors for selectively energizing at least one detector 

at a time; 

microcomputer (U2} interconnected to the first driving 

device and the first decoding or selection device so as to . 

sequentially energize the first and second driving devices, 

35 wherein the microcomputer produces a data output signal (DATA) 
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which corresponds to the presence or absence of radiant energy 

received by one of the optical detectors coincident with the 

pr_esence or absence of the passive styli. 

5. A device according to claim 4 wherein said optical 

s emitters (CR) and optical detectors (Q) are infrared emitters and 

infrared detectors respectively. 

6. A device according to claim 4 wherein the first driving 

device (U3, U4, U8, U9) are Darlington transistor arrays 

interconnected with the anodes or the like and cathodes or the 

1 o like of the emitters. 

7. A device according to claim 4 wherein the first 

decoding or selection device (U6, U7) is a BCD-to-decimal 

converter interconnected with the anodes or the like and 

cathodes or the like of the detectors. 

15 8. A touch input device for detecting at least one passive 

sty! i ( 18) , comprising : 

an opto-matrix frame having a plurality of optical emitters 

(CR) and oppositely positioned optical detectors (Q) disposed in 

the opto-matrix frame and having an optically transparent bezel 

20 (20) adjacent thereto, characterized in that: 

the plurality of optical emitters (CR) are electrically 

interconnected in a matrix such that the anodes form one side of 

the matrix and the cathodes form the other side of said matrix; 

the plurality of optical detectors (Q) are electrically 

25 interconnected in a matrix such that the anodes or the like form 

one side of the matrix and the cathodes or the like form the 

other side of said matrix; 

a fir.st driving device (U3, U4, U8, U9) is connected to the 

optical emitters for selectively energizing at least one emitter at 

30 a time; 

a first decoding or selection device (U6, U7) is connected 

to the optical detectors for selectively energizing at least one 

detector at a time;. 

the optical power of at least one emitter (CRO-CR7) and/or 

35 · sensitivity of at least one detector (QO-Q7) dispqsed adjacent · 
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corners of the optically transparent bezel is decreased with 

respect to the remainder of the emitters and detectors thereby 

minimizing the effects of reflected radiant energy ( 26); and 

a microcomputer (U2) interconnected to the fir:st driving 

device (U3, U4, US, U9) and the first decoding or selection 

device (U6, U7) so as to sequentially energize the first and 

second driving devices, wherein the microcomputer produces a 
data output signal (DAT A} which corresponds to the presence or 

absence of radiant energy received by one of the optical 

1 O detectors coincident with the presence or absence of the passive 

styli. 

9. A device according to claim 1 wherein the optical 

emitters .(CR) are composed of light emitting diodes and the 

optical detectors ( Q) are composed of phototransistors. 

15 10. A device according to claim 8 wherein the optical 

emitters (CR) are composed of ligf1t emitting diodes and the 

optical detectors ( Q) are composed of phototransistors. 

11. A device according to claim 8 wherein said opti.cal 

emitters ( CR) and optical detectors a·re infrared emitters and 

20 infrared detectors respectively. 

25 

30 

35 

12. A device according to claim 8 wherein the first driving 

device (U3, U4, US, U9) are Darlington transistor arrays 

interconnected with the anodes or the like and cathodes or the 

Ii ke of the emitters. 

13. . A device according to claim 8 wherein the first 

decoding or selection device (U6, U7) is a BCD-to-decimal 

converter interconnected with the anodes or the like and 

cathodes or the like of the detectors. 
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TOUCH INPUT DEVICE HAVING DIGITAL AMBIENT LIGHT SAMPLING 

The present invention is related to material disclosed in the 

following concurrently filed, copending U.S. patent application, 

which is assigned to the same assignee as the present invention, 

5 given Serial No. 621,586, "Touch Input Device Having Power 

Profiling" filed June 18, 1984. 

The invention relates, generally, to a touch input device 

and, more particularly, to an opto-matrix frame having automatic 

. corner glare compensation. 

10 Coincident with the use of video displays has always been 

the problem of the man/machine interface. Traditionally, control 

of displayed infor~ation or cursors has been via_ a keyboard. 

Recently, however. a number of devices have been introduced 

which allow an operator to directly interact with the video 

15 · display. These types of devices. have included light pens, 

desk-type mouse controllers, or touch input devices such as a 

switch matrix or opto-electronic matrices. While generally 

switch-type overlays which are placed adjacent a video display 

are inexpensive to apply and utilize, they are generally 

20 susceptible to contact wear as well as distortion of the video 

information which is presented to the yiewer, particularly in 

high usage environments. However, since opto-matrix schemes 

utilize light, which is generally in the infrared region, the 

switch matrix presented by the light beams is invisible to the 

25 viewer and, therefore, does not distort the video inform~tion 

displayed to the viewer and is not subject to wear in high usage 

environments. A number of schemes which utilize opto-matri~ 

frames may be found in U.S. Pat.ent No. 4,267,443 "Photoelectric 

Input Apparatus", issued May 12, 1981 to Carr.oil et al; U.S. 

30 Patent No. 4,241,879 "Touch Panel with Ambient Light 

Sampling", issued January 6, 1981 to Carroll et al; and U.S. 

Patent No. 3,764,813 "Coordinate Detection System 11 , issued 

October 9, 1973 to Clement et al. These three schemes address 

problems inherent with opto-matrix devices such as increasing 

35 frame resolution without a corresponding increase in components, 
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surrounding or ambient light compensation. or optimization of 

emitter/detector driving and detecting networks respectively. 

These systems still have draw~acks in some areas such as large 

component usage thereby resulting in higher costs, ambient light 

s sensing which is based on a predetermined value rather than 

dynamically, and difficulty in compensating for reflection or 

glare which may result in styli hits not being recorded. 

Glare problems generally occur when an emitter is adjacent 

the corner of the frame or bezel such that I ight produced by the 

1 o emitter bounces off an adjacent surface and is then detected by 

the detector such that any stylus which is introduced to the 

video _display inherently blocks the majority of the light received. 

by the detector but the reflectant light is sufficiently high for 

the detector and its associated circuitry to not perceive a hit. 

15 Accordingly, it is desirable to have a device which minimizes the 

number of components necessary for addressing and detecting 
. . 

emitters and detectors. Further, it is also desirable to have a 

device which dynamically compensates for ambient light and for 

variations in emitter output and detector sensitivity. Also, it is 

20 desirable to. have a device which minimizes glare problems. Such 

a scheme is taught in the present invention. 

It is a principal object of the invention to provide a touch. 

input device having digital ambient light sampling, comprising an 

opto-matrix frame having optical emitters disposed in two 

25 adjacent sides of the frame, optical detectors disposed in the two 

sides of the frame opposite the emitters, characterized ~n that at 

least one driver is connected to the emitters for activating at 

least one emitter at a time, a decoding or ~election device is 

electrically connected to the optical detectors for sequentially 

30 .sampling the light received by the detectors, a digital conv~rter 

is connected to the decoding device for converting the value of 

the light received by the 9etectors to a digital value-, a 

processor is connected to the converter for sequentially 

comparing the digita·I -value of the light received by a detector 

35 for the time frame prior to and/or during and after activation of 

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 323 of 1315



WO 86/00447 PCT/US85/00923 

-3-

a corresponding emitter, thereby deriving a signal manifesting 

the average signal or level related to emitter output and detector 

reception pairs, wherein the signal is stored by the· processor to 

be used as a comparison level for subsequent comparisons of thE; 

5 same emitter/detector pair and the interruption or 

noninterruption of the light by the emitter and introduced to the 

detector regardless of ambient or extraneous light. 

Reference is now made to the accompanying drawings in 

which: 

10 FIGURE 1 is a representative view of an operator utilizing a 

video display: 

FIGURES 2, 3 and q. form a complete schematic diagram for 

use in conjunction with the touch input entry device of the 

present invention; 

15 FIGURE 5 is a representational view of glare produced by 

the frame surrounding the opto-matrix devices as well as a 

numbering assignment of the emitters and detectors of the 

present invention; 

FIGURES 6 through 11 are flow chart diagrams for use with 

20 the preferred embodiment of the present invention; and 

FIGU~ E 12 is a timing diagram of the data output for use 

with the present invention. 

Referring now to Figure l , there is illustrated a 

representative view of an operator utilizing a video display. 

25 Show11 is a CRT 10 tlaving a display area 12 and which generally 

interacts with a keypad or keyboard 14. An operator 16 

interacts with the display area 12 through the use of the stylus 

18, which in the preferred embodiment of the present invention, 

is the finger of the operator thereby presenting a truly 

30 touch-type interactive system. It is to be understood, however, 

that other types of styli can and may be used without departing 

from the spirit and scope of the present invention such as, for 

example, pencils, pointers, or other. similar types of apparatus. 

While the keypad 14 is shown, it is one of the primary objects of 

35 the present invention to utilize the keypad 14 as little as 
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possible, if at all, with the operator 16 utilizing the stylus 18 

for direct interaction with the CRT. A touch input area is 

generally defined by what the operator 16 sees in the display 

area 12. In the preferred embodiment of the present invention, 

s this touch area utilizes emitters which are disposed on the 

bottom and one side of the display with detectors located on the 

top and opposite side thereby forming an infrared light beam 

matrix (shown more clearly in Figure 5). The light beams (not 

shown) shine through the bezel 20 which is disposed around the 

1 a edge of the CRT 1 O and which, in the preferred embodiment of 

the· present invention, is opaque to visible I ight but transparent 

to infrared light. It is to be understood, however, that other 

types of bezels which exhibit different type_s of I ight 

transmission properties may be utilized. 

ts Referring now to Figures .2, 3 and 4, there is illustrated a 

20 

25 

30 

35 

schematic for the present invention. A list of the major 

component designations and functions is shown in Table I below. 

Component Number 

U1 

U2 

U3, U4, US, U9 

US, U6, U7 

CR0-CR47 

Q0-Q47 

TABLE I 

Component Type 

Schmidt Trigger ,Inverter 

Microprocessor 

Darlington Transistor Array 

BCD-to-Decimal Decoder 

Light Emitting Diodes (Emitters} 

Phototransistors (Detectors) 

Also shown is a microprocessor U2 which, in the preferred 

embodiment of the present invention, is an 8-bit microcomputer 

having on-board analog-to-digital converter as well as RAM and 

ROM, and is an HMOS device preferably of the 6800 family of 

microcomputers produced by companies such a Motorola of 

Austin, Texas. It is to be understood, however, that other 

types of i:nic,rocomputers can be utilized which may be CMOS .or 

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 325 of 1315



W086/00447 PCT /US85/00923 

-s-

NMOS and which have been produced by other manyfacturers 

having different bft-byte configurations such as 16 or 32-bit 

bytes. These machines like the preferred 6800 family 

architecture are readily known and available to one skilled in the 

5 art. The design of the present invention does not require the 

use of all features and pins attendant to the U2 microprocessor 

and therefore only those utilized will be discussed and are 

shown. The Vee terminal is connected to Vee power which, in 

the preferred embodiment of fhe present invention, is +5 Volts 

1 o and is also connected to terminal Vpp. Vee supplies operating 

power to most of the microprocessor U2 while Vpp supplies the 

programming voltage for the ROM memory in the microprocessor 

U2 which, in the preferred embodiment of the present invention, 

is- EPROM, although it is to be understood that masked versions 

15 of the microprocessor may be utilized with th~ result that Vpp is 

no longer necessary. The XTAL and EXT AL terminals have a 

crystal disposed therebetween with the EXT AL terminal having 

one terminal of capacitor C2 connected thereto. with the remaining 

terminal of capacitor C2 connected to Ground {Gnd}. This 

20 thereby provides a stabilized clock fr~quency for the entire 

system of the present invention. The RESET terminal is 

connected to one· terminal of capacitor C3 with the remaining 

terminal of capacitor C3 also connected to Gnd. Terminal PCS, 

which is an I /0 pin, is connected to the interrupt terminal I NT 

25 and is connected to the output of the A inverter of device U1 

which is a Schmidt-type trigger inverter with the input to 

inverter A of component Ut being connected to one t~rminal of 

Rl and one terminal of R2 as well as to the clock terminal which 

is thereafter pro~ided by a host computer (not shown). T.he 

30 remaining terminals of Rl and R2 are connected to Vee and Gnd 

respectively. The 1 /.0 pin PC7 is connected to the input of the 

8 inverter of device U1 with the output of the B inverter of 

device Ul being a data output terminal. which is also connected 

to a host computer (not shown}. Also shown on Figure 2 is 

35· capacitor C1 which acts as a filtering capacitor and is connected 
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such that one terminal is attached to the +5 or Vee bus with the 

other terminal attached to the Gnd bus. Port B I /0 lines PB0, 

PB1, PB2, PB3, PB4, PBS and PB7 provide codi·ng and decoding 

for the emitters and detectors of the present invention as s~own 

s more clearly in Figures 3 and 4. Pin Vrh is a voltage reference 

high pin which provides the high voltage reference for the 

analog/digital conversion portion of the microprocessor U2. The 

Vrl pin is a voltage reference low pin which provides the low 

reference voltage for the analog-to-digital portion of the 

10 microprocessor U2. Port C terminals PC0, PC1, PC2, PC3 and 

PC4 are I/ 0 pins which. interconnect with the coding and 

decoding of the emitter/detector array as shown more clearly in 

Figures 3 and LJ. Analog-to-digital terminals ANO, AN1, AN2 

and AN3 are· interconnected with the detection circuitry as shown 

15 more clearly in .Figure 4. The Vss terminal of the 

microprocessor ~2 is connected to Gnd, while I /0 pin PO6 is 

connected to one terminal of resistor RG. The remaining terminal 

of resistor R6 is connected to Vee. 

Referring now to Figure 3, the emitter· portion of the 

20 present invention is shown. The PB0 line is connected to qne 

terminal of resistor B of resistor network R3 as well as to the 

base terminal of one of the Darlington transistor pairs of 

component U3, a Dari ington transistor array, while 1 /0 line PB1 

is connected to resistor A of resistor network R3 which is in 

25 turn connected to the base of another Dari ington transistor pair 

of component U3. Similarly, 1/0 lines PB2, PB3, PB4 and PBS 

are connected to resistors F, E, D and C respectively of resistor 

network R3 as well as to a base terminal of the Darlington. 

transistor pair contained in component U4, also a Darlington 

30 transistor array. The remaining terminals of resistors A, B, C, 

D, E and F of resistor network R3 are tied together and 

thereafter to Vee. The Vrh line is connected to one terminal of 

resistors RLJ and RS with the remaining terminals of resistors RLJ 

and RS being connected to Vee and Gnd respectively. The I/ 0 

35 line PB7 is connected to the D input of component US which is a 
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binary coded decimal (BCD) to decimal decoder while PCO, PC1 

and PC2 (supplied by component Ul, not shown} are connected 

to the A, B and C inputs respectively of decoder US. The 

collector terminal associated with the Darlington transistor pair 

s for I /0 line PBO is connected to one terminal of resistor Rl O 

while the collector terminal associated with the Darlington pair 

for 1/0 line PB1 is connected to one terminal of resistor R9. 

The remaining terminals of resistor R9 and R 1 O are thereafter 

connected to each other and to one terminal of resistor RS and 

1 o capacitor CLI- as well as to all four of the collector terminals 

associated with the Darlington transistor array U4. The 

remaining t~rminal of resistor RS is connected to Vee while the 

remaining terminal of capacitor C4 is connected to Gnd. The 

SUB terminals of Darlington transistor arrays U3 and U4 are 

15 connected to Gnd. The emitter terminal of the Darlington 

·transistor pair associated with 1/0 line PBO of component U3 is 

connected to the anode of emitters CRO, CR1, CR2, CR3, CR4, 

CRS, CR6 and CR7 while similarly the emitter of component U3 

which is associated with the I /0 line PB 1 is connected to the 

20 anode of emitters CRS thro~gh. CR15. The emitters in the 

preferred embodiment of the present invention are infrared light 

emitting diodes although it is to be understood that other types 

of emitters can and may be utilized without departing from the 

spirit and scope of the present invention. Simil~rly, the emitter 

25 terminals associated with 1/0 lines PB2, PB3, PB4 and PBS of 

Darlington transistor array U4 are connected to the anodes of 

emitters CR.16-23. CR24-31, CR32-39 and CR40-47 respectively. 

The cathodes of emitters CR7, CR15, CR23, CR31, CR39 and 

CR47 are connected to the collector terminal of one of the 

30 Darlington transi:itor pairs of US which. is also· a Darlington 

transistor array with the base terminal associated with this 

Darlington transistor pair being connected to t~rminal 7 of US, a 

BCD-to-decimal decoder. Similarly, ·the cathodes of emitters 

CR6, CR14, CR22, CR30, CR38 and CR46 are connected to the 
. 

35 collector terminal of another Darlington transistor pair of 
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component US with the base terminal associated therewith being 

connected to output pin· 6 of decoder US. The cathodes of 

emitters CRS, CR13, CR21, CR29, CR37, and CR45 are 

connected to the collector terminal of a Darlington transistor pair 

5 of component US with the base terminal associated therewith 

being connected to pin 5 of decoder US. The cathode terminals 

of emitters CR4, CR12, CR20, CR28, CR36 and CR44 are 

connected to the collector terminal of another Darlington 

transistor pair of array US with the base terminal associated 

1 O therewith being connected to output pin 4 of decoder US. The 

cathodes of emitters CR3, CR11, CR19, CR27, CR35 and CR43 

are connected to the collector terminal of a Darlington transistor 

pair from component U9 which is another Darlington transistor 

array with the base terminal associated therewith being 

15 connected to output pin 3 of decoder U_3. The cathodes of 

emitters CR2, CR10, CR18, CR26, CR3Ll and CR42 are similarly 

connected to a collector terminal of another Darlington transistor 

pair of array U9 with the base terminal .associated therewith 

being connected to terminal 2 of decoder US. The cathodes of 

20 emitters CR1, CR9, CR17, CR25, CR33 and CR!Jl are connected 

to the collector terminal of another Darlington transistor pair of 

array U9 with the base terminal associated therewith being 

connected to output pin t of decoder U 5. The cathodes of 

emitters ~RO, CR8, CR16, CR24, CR32 and CR40 are connected 

25 to the collector of another Darlington transistor pair contained in 

array U9 with the base terminal associated therewith being 

connected to output pin O of decoder US. The emitter terminals 

and SUB terminals of array U8 are connected together and 

thereafter to Gnd while, similarly, the emitter and SUB terminals 

30 of array U9 are also connected together and thereafter to Gnd. 

Accordingly, through the use of arrays U3, U4, US and U9, the 

emitters CRO through CR47 are connected so as to form a matrix 

(the operation of which will be described more fully below). 

Referring now to Figure 4, there is shown the detection 

· 35 and decoding circuitry associated with the detectors of the• 
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present invention. The I/ 0 line PC0 is connected to the input 

of inverter C of component U1 while, similarly, 1/0 lines PC1 

and PC2 are connected to the input of inverters D and E of 

component U1. This thereby produces PCO, PCl and PC2 which 

s is connected to terminals A, B and C respectively of decoder US 

(previously mentioned) as well as to terminals A, B and C 

respectively of binary coded decimal-to-decimal decoders U6 and 

U7. Port C I /0 line PC3 is connected to the D terminal of 

decoder U7 while 1/0 terminal PC4 is connected to the D terminal 

1 o of decoder U6. Analog-to-digital 1 /0 line ANO is connected to 

one terminal of the A resistors of transistor arrays R6 and R7 

and thereafter to the collector terminals of the phototransistors 

or detectors QO, Q1, Q2, Q3, Q4, QS, Q6, Q7 and Q16, Q17, 

Q18, Q19, Q20, Q21, Q22, Q23. Digital 1/0 line AN1 is similarly 

1 s connected to one terminal of the B resistors of resistor networks 

R6 and R7 and thereafter con.nected to the collectors of detectors 

Q8 through Q15 and Q24 through Q3t. The digital I /0 line AN2 

is connected to one terminal of the C resistors of resistor 

networks R6 and R7 and thereafter to the collectors of the 

20 detectors Q32 through Q39. Similarly, the 1/0 line AN3 is 

connected to one terminal of the D resistors of the resistor 

networks R6 and R7 and thereafter to the collectors of detectors 

Q40 through Q47. The remaining terminals of resistors A, B, C 

and D of R6 are connected together and thereafter to Vee while 

2_5 the remaining terminals of resistors A, B, C and D of resistor 

network R7 are similarly connected toge:ther and thereafter to 

Gnd. The output pifl o of decoder U7 is connected to the 

emitter terminals of detectors Q0 and QS while similarly the 

paired emitter terminals of detectors Ql and Q9, Q2 and Ql 0, Q3 

30 and Q11, Q4 and Q12, QS and Q13, Q6 and Qt4, Q7 and Q15 a.re 

connected together and thereafter to terminals 1, 2, 3, 4, 5, 6 

and 7 respectively of decoder U7. Additionally, the emitters of 

detectors Ql 6 and Q24 and Q32 a·nd Q40 are connected together 

thereafter being connected to terminal - 0 of decoder U6 while, 

35 similarly, the four emitters from detectors Q17 and Q25 and Q33 
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and Q41, Q18 and Q26 and Q34 and Q42, Q19 and Q27 and Q35 

and Q43, Q20 and Q28 and Q36 and Q44, Q21 and Q29 and Q37 

and Q45, Q22 and _Q30 and Q38 and Q46, Q23 and Q31 and Q39 

and Q47 are connected together and thereafter to terminals 1, 2, 

5 3, 4, 5. 6 and 7 respectively of decoder U6. Th is thereby 

creates a matrixing scheme similar to that of the detectors of 

Figure 3. 

Referring now to Figure 5 there is illustrated a 

diagrammatic representation of an opto-matrix frame and bezel. 

1 O Shown are emitters CRO through CR47 and detectors QO through 

Q47 which comprise a 16x32 matrix with 16 emitters and detectors 

in the Y or vertical direction and 32 emitters and detectors in 

the X or horizontal direction. It is to be understood that 

although not shown the emitters and detectors are fixedly 

15 mounted on a printed circuit board or the like for _properly 

holding and aligning an emitter/detector pair. Also 

diagrammatically illustrated is the light pattern produced by an 

emitter and which is received by a detector. Each emitter when 

energized, from a diagrammatic standpoint, can be said to 

20 produce a principal light beam pattern shown generally at 22 

with non-collimated light 24 dispersing further and further 

apart, the more distant the detector is from the emitter. This 

therefore causes detectors adjacent the light received by the 

principal light beam 22 to register some ligh~ and which must be 

25 compensated for as will be discussed more fully below. Further, 

when er:nitters such as CRO and CR4 are adjacent the corner and 

thereby the bezel 20. non-collimated light 2ll- will have a 

tendency to bounce off the bezel 20. This bounced light 

produces ·a reflected beam shown generally at 26 -with the result 

30 that some of the reflected beams 26 _are rece·ived by the detector 

which is the object of the principal light beam 22. Therefore, 

should a stylus be introduced into the display area 12 and which ,._ 

dees in fact block the principal light beam 22, some 

non-collimated light 2ll- via the reflected beams 26 is received by 

35 an associated detector such as QO with the result that, under 
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certain light conditions, sufficient I ight is received by the 

detector such that a hit by a stylus is not registered as such. 

This problem of reflected light or glare becomes less and less 

prevalent as the detectors towards the center of the CRT are 

5 utilized. Due to manufacturing efficiencies, the same detectors 

and emitters are utilized near the corners of the bezel 20 as 

near the center. Accordingly it has been found that, by 

reducing the power and thereby light output for four emitters 

adjacent each corner of the bezel 20, the power of the reflected 

1 a beams is reduced to an acceptable non-error-producing level·~ 

Accordingly, ·by reducing the power to emitters CR0, CRl, CR2, 

CR3, CR4, C-R5 ,. CR6, and CR7 to one level of reduced power 

and reducing power t~ emitters CR8, CR9, CR10, ~R11, CR12, 

CR13, CR14 and CR15 to a second level of power, light output 

15 may be decreased adjacent the corners of the bezel for the first 

two emitters, slightly increased for the next two emitters and is 

at full. power for the rest of the opto-matrix frame. It is to be 

understood, however, that more or less numbers. of emitters may 

be given reduced power or that the detectors may similarly be 

20 treated without departing from the spirit and scope of the 

present invention. 

OPERATION OF THE PRESENT DEVICE 

Referring now to Figures 2, 3 and 4, the overall electrical 

operation of the present invention will be discussed. It is to be 

25 remembered that the present invention interacts with a host 

computer (not shown) which allows a CRT to present information 

over a video display area 12 which is part of an interactive 

relationship between the operator 16 and a program or operation 

such that the opto-matrix touch input screen designates operator 

30 decisions to the host computer. It is submitted that the host 

computer and the programs used with it are within the scope of 

one skilled in the art and therefore are not discussed in detail 

below. The host computer introduces a clock signal to the clock 

terminal of Figure 1, which is received by the C port 1/0 line 

35 PCS and the interrupt terminal of the microprocessor U2. This 
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clock stream produced by the host computer continues for as 

long as input from the opto-matrix frame may be desired with 

the result that upon the absence of a clock signal, an interrupt 

is initiated in the microprocessor U2. Accordingly, upon 

5 appropriate power up and the presence of clock signals to the 

microprocessor U2, the opto-matrix device begins a scan-type of 

sequence which causes the LED's to be fired, phototransistors to 

be read, and internal analysis of the information by appropriate 

software. Since the operation of the present device is cyclical 

1 o in nature, a signal cycle will be discussed by way of example, 

although it is to be understood that the remainder of the devices 

perform in the same manner. 

Upon power up of the microprocessor U2, a main program 

loop is initiated in software ( Figures 6 through 11}. It is 

15 submitted that the flow chart diagrams illustrated in Figures 6 

through 11 taken together with the description of the preferred 

embodiment herewith are sufficient so as to enable one. skilled in 

the art to write the appropriate software. This starts with the 

initialization of the pointers at 100, which thereby begins the X 

20 and Y beam count at a known start point of zero. Thereafter, 

the ":icroprocessor_ waits for a preset number of synchronizing 

clock pulses at 110 which are received from the host computer 

thereby insuring complete synchronization between the 

microcomputer U2 and the host computer. An X phototransistor 

25 at 120 is then turned on which would be QI+ (Figure 5) as the 

start of the initial cycle in the pres~mt example. This turning 

on of the phototr~nsistor allows the transistor to settle down or 

stabilize. This is accomplished by selecting the appropriate 

address for I /0 lines PCO, PC1 and PC2 which are presented to 

30 decoder U7 which is then enabled by I /0 line PC3 which ttiereby 

allows current to flow through Q4. The LED CR4 is then fired 

by energization of I /0 line PBO in conjunction with the address 

presented by P(;O; PC1 and PC2 along with the enabling I /0 line 

P87 which thereby enables line 4 of decoder US. This firing of 

35 the X LED CR4 at 130 also takes into account a wait period so as 

e 
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to insure that the LED CR4 is completely turned on. Further, 

for LED's CRO through CR7 a· current-limiting resis~or Rl O _ is 

u~ilized in conjunction with the Darlington transistor array U3 

(used as a source driver} which allows current to ftow through 

5 emitter CRO through CR7 at a decreased brightness. Similarly, 

for emitters CR8 through CR15, a second current-limiting 

resistor R9 is also utilized so as to diminish the I ight output of 

the associated emitters. The value of R9 is preferably one-half 

of R1 o thereby firing the two emitters adjacent each corner of 

10 the bezel 20 (Figure 5) at a brightness which is slightly less 

than the next two adjacent emitters. The remainder of the 

emitters which are driven by Darlington transistor array Uq do 

not utilize such current-limiting resistors since full brightness or 
maximum optical power output is desirable. In this manner, and 

15 as previously mentioned, a power profiling is, accomplished such 

that for example, emitters CRO and 1 have a reduced optical 

output power which thereby reduces the reflected beams 26 with 

CRB and 9 having a slightly greater optical power but still less 

than the remainder of the emitters not adjacent the corners of 

20 the bezel 20. Resistor array R3 is provided as a pull up 

resistor ·network to insure that each. emitter has minimum proper 

power for firing. Accordingly, wt:,en CR4 is. fired, current is 

caused to flow through the emitter of the lower Dari ington 

'transistor pair of array U3 which thereby drives a collector of 

25 Darlington transistor array U8 (used as a sink driver) such that 

the emitter is actively drb,(en and the Darlington transistor array 

US and U9 are actively driven. After the LEO CR4 is completely 

turned on a conversion is started at 140 which in this example 

dictates that analog-to-digital line ANO takes the value produced 

30 by Q4 and starts to convert ~his value to a digital number. 

This digital number is determined by a reference value which is 

controlled by the reference divider of Vrh contained on the 

microprocessor U2 · with all signal voltages being ratiometrically 

converted relative to this reference. It has been determined 

35 that this Vrh reference. value should 'be set to Vq where Vq is 
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the maximum voltage input and corresponds to a deselected 

phototransistor or to a selected phototransistor with an extreme!y 

low ambient light level. Resistor networks R6 and R7 determine 

the Vq maximum reference level. · During the digital conversion 

s process at 140, the LED CR4 is turned off at 150 with the digital 

conversion then completed and read and stored in the 

·- microprocessor at 160. With the LED CR4 off, another reading 

is taken of the phototransistor Q4 which results in a ambient 

light reading at 170 which is then started to be converted to a 

10 digital number at 180. .Thereafter a count check is utiliz~d at 

190 to determine if there are any more Y1s or Y phototransistors 

to interrogat~. This is done since X and Y phototransistors are 

sampled alternately and since there are less devices in the Y 

direction than· the X. for the purpose of .expeditious processing, 

15 when the maximum number of Y devices have been sampled, the 

remainder of the X devices are sampled starting at 440 and 

described more fully below. . Accordingly, in the present 

example there are more Y phototransistors t9 be sampled with 

the result that Y phototransistor QO is turned on at 200. 

20 Thereafter at 21 O the ambient conversion of the X 

phototransistor QfJ which was read at 170 is completed with the 

ambient value subtracted out at 220. This therefore compares 

the read converted value at 160, which is the fired LED CR4 

value, with the read ambient value at 170 where CRLJ was off, 

25 subtracting the two and determining at 230 whether 

phototransistor Q4 is saturated. If Q4 is not saturated which 

would tend to indicate that a hit is present or something is 

blocking light from detector 04 then a NO condition exists at 240 

which is presented at 260. A comparison is _then made which 

30 compares the value presented with a previously calculated and 

stored threshold level from 320 or 330 to determine whether the 

light beam is to be considered as broken or non-broken at 280 

and 290 respectively. If the light beam was non-broken then a 

new threshold is calculated at 320. In the presence of a broken 

35 condition, a flag representing ( in the_ present example) X4 
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broken is presented at 3110. The new threshold and flag 

condition at 320 and 340 are thereafter presented as data at 350. 

Alternately. at 230 if a saturated condition exists, this is 

presented at 250 as a YES condition which is then given to 270 

5 which is compared against a predetermined fixed minimum 

threshold value. If this value is less than the fixed minimum 

number, it is at 300 then considered· as a broken flag condition 

which is presented to 340 and thereafter to 350. If the 

comparison at 270 determines that the difference is greater than 

to or equal to a present threshold level, this is presented via 310 

to 330 which calculates a new threshold level (for use at 260) 

which is in turn presented to 350 as a non-broken or non-hit 

condition. The rie~ threshold value i~ computed at 320 or 330 

and used by 260 as the threshold for comparison purposes. 

15 A~cordingly, in this manner a continuous and dynamic sampling 

of ambient light is utilized and take_n into account. Further, 

device degradation which generally occurs over a considerable 

period of time and which results in decreased sensitivity by the 

phototransistor or decreased I ight output by the emitter is 

20 automatically taken into account since, within predetermined 

absolute minimums and maximums, new thresholds are 

continuously calculated and utilized. 

Processing of the Y axes is then started at 360 in a manner 

very similar to that of the X axes. This results in the Y LED 

25 CR0 being fired for a sufficiently long duration of time at 370 to 

insure complete LED turn-on with a digital conversion of Q0 

started at 380. This conversion at 380 is possible since the Y 

sensor Q4 was turned on at 200. This seemingly early sampling 

of Q0 is done s~nce the crystal which determines the frequency 

30 at which the microprocessor U2 runs is substantially. greater 

than the clock rate or the data output rate (discussed below). 

Thereafter LEO CR0 is turned off at 390 with the value received 

by Q0 read when -the- conversion is complete at 400. Upon 

completion of the conversion the ambient value of Q0 is 

35 determined at 41 O with the conversion to a digital number started 
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at 420. Immediately after the start of the dig!tal conversion at 

420, the next X sensor which is QS is turned on at 450. During 

the QS turn on period the ambient converted value QO is read 

when completed at 460 with the ambient value being subtracted 

s out from the value determined during the firing of LED CRO at 

470. This value is then presented to 480 to determine whether 

detector QO is saturated at 480 with a NO or YES condition being 

presented to 490 or 500 respectively. Similarly, minimum 

thresholds are analyzed at 510 and 520. After the comparison at 

10 510, a broken or non-broken condition is determined at 530 and 

540 with a broken YO flag broken indication at 590 if a broken 

condition does exist or a new threshold being calculated at 570 if 

a non-broken condition exists. Again the flag condition and new 

threshold from 590 and 570 respectively are used to supply YO 

15 data at 600. The comparison made at 520 is presented by 550 as 

a flag at 590 if a less than minimum threshold condition exists or 

at 560 if a new threshold is to be calcu-fated at 580. Thereafter, 

the new threshold level is calculated at 580 with this value and a 

non-broken condition supplied to 600. At this point a 

20 processing of an X coordinate emitter/detector pair is initiated at 

610 and ·presented as 620 to begir:' again_at block 130 which fires 

the next X LED CRS with a repetition of the processing as 
. . 

mentioned for Figures 6 through 9. ln this manner, toggling is 

accomplished between the X and Y axes until at box 190 it is 

25 determined that there are no more Y's to be interrogated which 

is then presented as a jump via 4L+O to box 625 which thereafter 

turns on the 17th X axis· phototransistor, Q36. X axis LED 

CR36 is then fired at 630 with the process then continuing in a 

·manner substantially identical to the previously discussed X and 

30 Y axes processing. Thereafter at box 830 the X data is 

presented at 8L+O to 11 O with the process then repeating as long 

as the host computer continues to send out a clock signal. 

It. is to be remembered that during this entire time frame 

the host computer upon receiving a synchronization signal from 

35 microprocessor U2 in. a data stream (described more fully below) 

_,. 
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is required to know in advance the size of the touch input 

matrix and to keep track of the data stream s~ as to know which 

X and Y pair status is being given. 

Accordingly, at 350, 600 and 830 data which represents an 

s X or Y broken or non-broken status condition is presented onto 

the data line. Therefore, referring now to Figure 12 there can 

be seen a timing and data scheme for the present invention. 

Upon initialization and synchronization at 110 of Figure 6 ·four 

continuous ones are placed onto the data line for the host 

1 o computer to receive. This thereby lets the host computer know 

that a synchronization frame has occurred and that the host 

computer should now start to count. Thereafter, the data is 

presented in 4-bit bytes with the first two bits always being 

zero and the third and fourth bits indicating broken or 

1 S non-broken ·conditions for the X and Y axes respectively. If a 

broken condition does exist, then a 1 is placed onto the data 

line and if an unbroken condition exists, then a O is utilized. 

As an example, should a hit occur at the intersection of CRO and 

CR4 and since these are the first X and Y pairs interrogated, 

20 the first 4-bit byte of data afier synchronization will read 

(0011). However, had a hit occurred at- the intersection of CRO 

and CRS, then the first 4-bit byte would have contained (0001} 

and the second 4-bit byte would have contained (0010). For 

those frames where no Y axis detector is being interrogated, a O 

25 is preferably inserted as a false bit although a 1 may_ also be 

utilized. This 4-bit byte data stream is continued until all the X 

detectors have been interrogated with the microprocessor U2 

sending out the 4-bit sync cycle .at the end of the interrogation 

thereby indicating a new cycle or frame. Additionally, the 

30 present device will· allow for beam. averaging, tt)e disclosure of 

which may be found in U.S. Patent No. 4,267,443 11 Photoelectric 

Input Apparatus", issued May 12, 1981 to Carroll et al, 

inc~rporated by reference herein, and which allows for a stylus 

between two emitters to be registered as a hit between two 

35 
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beams thereby effectively doubling the resolution or interpolation 

of the present system to a 32x64 matrix. 

It is to be remembered that many variations of the present 

invention may be accomplished without departing from the spirit 

s and scope of the present invention. For example, power 

profiling resistors may be placed on individual emitters or 

detectors or at the decoders rather than at the Darlington 

transistor arrays without departing from the spirit and scope of 

the present invention. Further, the program could be utilized 

1 o in a different sequence without departing from the spirit and 

scope of the present invention. Also, other data streams may be 

utilized such as parallel output using additional I /0 lines which 

ai:e available· ?r different types . of serial data streams. 

Additionally, different types of arrays other than Darlington 

15 transistors may be utilized while different types of decoders may 

be used while other types of de~ectors such as photodiodes may 

be used. It is also to be remembered that the firing or 

detection order of the emitters and detectors may be changed to 

any order desired. The present device may also be used with 

20 or without a display or a CRT or with a flat panel display. 

25 

30 

35 

Accordingly, the present invention produces a device which 

accommodates for changing ambient light levels, emitter and/or 

detector degradation and which has few components. 
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CLAIMS: 

1 • A touch input device hav_ing digi'tal ambient or 

extraneous light sampling and_lor compensation. comprising: 

an opto-matrix frame having optical emitters (CR} disposed 

5 in two adjacent sides of the frame; 

optical detectors (Q) disposed in the two sides of the frame 

opposite the emitters, characterized in that: 

at least one driver (U3, U4, US, U9) is connected to the 

emitters for activating at least one emitter at a time; 

1 0 a decoding or selection device (US, U6, U7) is electrically 

connected to the optical detectors for sampling the light received 

by the detectors; 

a digital converter (U2) connected to the decoding device 

for converting the value of the light received by the detectors 

l 5 to a digital value; 

a processor (U2) connected to the converter for comparing 

the digital value (210, 460, 690) of the light received by a 

detector for the time frame prior to ( 120, 200, 625) and I or 

during (130, 370, 630) and after (160, 400, 660) activation of a 

20 corresponding emitter, thereby deriving a signal (350, 600, 830) 

manifesting the interruption or noninterruption of light by said 

emitter and introduced to said detector regardless of extraneous 

or ambient light. 

2. A device according to claim 1 , wherein the driving 

25 device (U3, U4, US, U9) is comprised of a Darlington transistor 

array. 

3. A device according to claim 1 , wherein the decoding or 

selection device (US, U6, U7} is a BCD-to-decimal converter. 

4. · A device according to claim 1, wherein the digital 

30 converter {U2) and the processor (U2) are part of a 

microprocessor. 

5. A touch input device having digital ambient or 

extran~ous _ _light sampling and/or compensation, comprising: 

an opto-matrix frame having optical emitters (CR) disposed 

35 in two adjacent sides of the fram~; 
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optical detectors (Q) disposed in the two sides of the frame 

opposite the emitters, characterized in that: 

at least one driver (U3, U4, US, U9) is connected to the 

emitters for activating at le~st one emitter at a time; 

5 a decoding or selection device (US, U6, U7) is electrically 

connected to the optical detectors for sampling the light received 

by the detectors; 

a digital converter (U2) connected to the decoding device 

for converting the value of the light received by the detectors 

10 to a digital value; 

a processor (U2) connected to the converter for 

sequentially comparing the digital value (210·, 460, 690) of the 

light received by a detector for the time frame prior to (120, 

200, 625) and/or during (130, 370, 630) and after (160, 400, 

15 660) activation of a corresponding emitter, thereby deriving a 

signal (350, 600, 830) manifesting an average signal or level 

related to emitter output and detector reception pairs, wherein 

the signal is stored by the processor to be used as a comparison 

level (270, 520, 750) for subsequent comparisons of the same 

20 emitter/ detector pair. 

6. A device according to claim 2, wherein the driving 

device (U3, U4, US, U9) is comprised of a Darlington transistor 

array. 

7. A device according to claim 2, wherein the decoding or 

25 selection device ( U 5, U6, U7) is a BCD-to-decimal converter. 

8. A device according to claim 2, wherein the digital 

converter (U2) and the processor (U2) are part of a 

microprocessor. 

9. A touch input device having digital ambient or 

30 extraneous light sampling and/.or compensatio.n, comprising: 

35 

an opto-matrix frame having optical emitters (CR) disposed 

in two adjacent sides of the frame; 

optical detectors -(Q) disposed in the two sides of the frame 

opposite the emitters, characterized in that: 
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at least one driver (U3, U4, US, U9) is connected to the 

emitters for activating at least one emitter at a time; 

a decoding or selection device (US, U6, U7) is e!ectrically 

connected to the optical detectors for sampling the light received 

5 by the detectors; 

a digital converter (U2) connected to the decoding device 

for converti!"lg the value of the light received by the detectors 

to a digital value: 

a processor (U2) connected to the converter for 

10 sequentially comparing the digital value (210, 460, 690) of the 

light received by a detector for the time frame prior to ( 120. 

200, 625) and/or during_ (130, 370, 630) and after (160, 400, 

660) activation of a corresponding emitter, thereby deriving a 

signal (350, 600, 830) manifesting an average signal or level 

15 related to emitter output and. detector reception pairs, wherein 

the signal is stored by the processor to be used as a comparison 

level (270, 520, 750) for subsequent comparisons of the same 

emitter/ detector pair and the interruption or non interruption of 

light by said emitter and introduced to said detector regardless 

20 of ambient or extraneous light. 

1 o. A device according to claim ~, wherein the. driving 

device (U3, U4, US, U9) is comprised of a Darlington transistor 

array. 

11. A device according to claim 9, wherein the decoding or 

25 selection device (US, U6, U7) is a BCD-to-decimal converter. 

30 

35 

12. A device according to claim 9, wherein the digital 

converter (U2) and the processor (U2} are part of a 

microprocessor. 
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METHODS AND APPARATUS FOR CONTROLLING 
A PORTABLE ELECTRONIC DEVICE 

USING A TOUCHPAD 

Field Of The Invention 

5 The present invention relates generally to 

methods and apparatus for controlling the operation of 

a portable electronic device, such as a portable radio, 

cassette player, voice recorder, or MP3 player. More 

particularly, the present invention relates to using a 

10 touchpad to control a portable electronic device. 

Background Of The Invention 

As technology advances, portable electronic 

devices, such as portable radios, CD-players, voice 

recorders, and cassette tape players are becoming 

15 smaller, and are integrating an increasing number of 

functions. With the recent introduction of portable 

MP3 players, and other portable devices that play music 

from solid state memory or other digital storage, 

portable electronic devices may become still smaller, 

20 and even more complex to operate. 

As used herein, a portable electronic device 

refers to one of a wide variety of small, portable 

consumer electronic devices that are primarily designed 

to perform specific predefined functions. Most of 

25 these devices are small enough to fit within a pocket, 
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or be clipped onto a belt, though some, such as 

portable stereos that include speakers may be 

considerably larger. Many consumer audio devices such 

as portable radios, cassette players and recorders, 

5 portable CD players, voice recorders, and portable MP3 

players are among the types of devices that are 

considered portable electronic devices for purposes of 

this application. Other portable entertainment 

devices, such as portable DVD players, as well as other 

10 portable electronic devices having specific predefined 

functions, such as pagers, remote controls, and 

cellular telephones may also be within the definition 

of a portable electronic device. 

More complex devices, such as portable 

15 computers or personal digital assistants (PDAs), which 

provide general functionality or are extensively 

programmable are not within the definition of a 

portable electronic device, as used herein. Although 

such general purpose devices may include a capability 

20 to play audio from storage or from a CD, or may be 

programmed to perform other functions similar to those 

performed by portable electronic devices, these are not 

typically the predefined functions of the device, and 

are not the functions for which these general purpose 

25 devices were primarily designed. General purpose 

devices, such as portable computers and PDAs do not 

compete in the same market as portable electronic 

devices, do not typically include the same limited

purpose components and predefined functions, and do not 

30 face the same cost and usability concerns as portable 

electronic devices. 

Typically, portable electronic devices 

include numerous buttons, switches, knobs, and displays 

to permit a user to control the operation of the 
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device. All of these components take space on the 

housing of the device, and thereby limit the ability to 

reduce the size of the device. Reducing the size of 

these components may cause usability problems, since 

5 pressing tiny buttons and reading miniature displays 

may be awkward or irritating for many users. These 

problems are becoming more severe, since an increased 

number of integrated functions typically requires an 

increased number of buttons to control all of the 

10 functions. 

The use of numerous small buttons and 

switches to control portable electronic devices also 

results in complex and inconvenient operation. 

Particularly, it may be difficult to find a desired 

15 button among the many buttons on such a device. 

Finding the correct button may be particularly 

difficult when attempting to operate the device without 

looking at it, as would be typical when the device is 

kept in a pocket, attached to a belt, or used during 

20 physical activity, such as jogging. Since these are 

among the major intended uses of portable electronic 

devices, this usability problem is a serious concern. 

The use of numerous buttons to control these 

devices also increases the cost and decreases the 

25 manufacturing yield of the devices. Typically, 

assembly of the numerous buttons on a portable 

electronic device must be completed by hand, resulting 

in higher manufacturing costs and lower yields. 

Additionally, each button, switch, or knob is a 

30 separate mechanical component which may fail, reducing 

the manufacturing yield and the reliability of the 

devices. 

Various input and control methods have been 

successfully used on other types of portable electronic 
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equipment. On portable computers, input devices such 

as trackballs, touchpads, and control sticks have been 

used to control the movement of a cursor on a screen. 

Cursor movement may be used to control the operation of 

5 a variety of applications running on a portable 

computer. In personal digital assistants (PDAs), such 

as the PALMPILOT™, a tradmark of Palm Computing, Inc. (a 

subsidiary of 3Com Corporation), of Santa Clara, 

California, which have some of the same size concerns 

10 as portable electronic devices, pen-based input and 

control is common. Typically, a stylus or pen is used 

to draw characters on a touch-sensitive screen to input 

the characters into the PDA without using a keyboard. 

Gestures, such a crossing out a word on the screen, or 

15 tapping the stylus over a graphical icon on the screen 

may be used to enter and edit text, or to control the 

operation of a typical PDA. 

On portable computers, immediate visual 

feedback from the pointing device, typically provided 

20 in the form of cursor motion on a screen, is critical 

to operation of the computer. Without this feedback, 

the user would have no ability to determine where the 

cursor is located, and no ability to position the 

cursor over icons or other controls on the screen, 

25 which are used to control the operation of the portable 

computer. 

PDAs, such as the PALMPILOTTM, while less 

reliant on immediate visual feedback than personal 

computers, still rely on the user being able to view a 

30 screen built into the PDA to control the operation of 

the PDA. Most operations on the PALMPILOT™, for 

example, are specified by tapping a stylus over an icon 

or control that appears on the screen. Other gestures 

are used to enter and edit text -- another activity 
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that demands that a user view the screen to see the 

text that is being entered. 

While this type of visual interface may be 

desirable for personal computers and PDAs, most 

5 portable electronic devices lack the type of display 

device that would permit such highly visual methods to 

be used. Additionally, users of most portable 

electronic devices are interested in operating the 

device with a minimal amount of difficulty. Ideally, a 

10 user should be able to operate the device quickly, 

easily, and without having to view a display while 

operating the device. Since methods of using touch

sensitive devices on personal computers and PDAs 

provide immediate visual feedback as an important part 

15 of their user interface, or require interaction with 

visual elements on a screen, they typically demand that 

a user view a display on the device while the device is 

being operated. This renders these methods unsuitable 

for use on a wide variety of portable electronic 

20 devices. Additionally, use of a stylus or pen to enter 

commands is unacceptable for most portable electronic 

devices, since attempting to use a pen while jogging or 

engaging in other physical activity would be nearly 

impossible for most users. 

25 In view of the above, it would be desirable 

to provide a portable electronic device that is easy 

and convenient to use, even without looking at the 

device. 

It also would be desirable to provide a 

30 portable electronic device with a reduced number of 

buttons disposed on its housing, thereby permitting the 

space on the device to be used for other purposes, such 

as providing a larger display, or reducing the size of 

the device. 
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It would further be desirable to provide a 

portable electronic device with reduced manufacturing 

costs, and higher yields. 

Summary Of The Invention 

5 It is an object of the present invention to 

provide a portable electronic device that is easy and 

convenient to use, even without looking at the device. 

It is also an object of the present invention 

to provide a portable electronic device with a reduced 

10 number of buttons disposed on its housing, thereby 

permitting the space on the device to be used for other 

purposes, such as providing a larger display, or 

reducing the size of the device. 

It is a further object of the present 

15 invention to provide a portable electronic device with 

reduced manufacturing costs, and higher yields. 

These and other objects of the present 

invention are achieved by providing apparatus and 

methods for using a touchpad to control a portable 

20 electronic device, such as a portable radio, CD player, 

cassette tape player, voice recorder, pager, portable 

DVD player, or MP3 player. Instead of using a 

plurality of buttons disposed on the housing of the 

device for control, the present invention teaches use 

25 of a single touchpad, on which the user traces patterns 

to control the device. The device does not need to 

provide immediate visual feedback, and the patterns are 

simple enough that they may be entered without 

requiring that the user view the portable electronic 

30 device while entering the commands. 

The portable electronic device of the present 

invention comprises a touchpad disposed on the housing 

of the device. A microcontroller within the device 
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receives electrical signals from the touchpad, 

representing x-y coordinates of the location at which a 

user's finger contacts the touchpad. Alternatively, 

the touchpad may send signals indicative of the motion 

5 of a user's finger across the surface of the touchpad. 

The microcontroller compares the data received from the 

touchpad with a plurality of patterns stored in a 

memory coupled to the microcontroller. 

Each of the stored patterns represents a 

10 command or function of the portable electronic device. 

If the microcontroller determines that the data 

received from the touchpad matches one of the patterns, 

the microcontroller causes the device to perform the 

command or function associated with the matched 

15 pattern. 

In a preferred embodiment of the portable 

electronic device of the present invention, a pattern 

representing a function does not need to be matched 

precisely. A "closeu match, in which the pattern is 

20 scaled, translated, or rotated within preset bounds 

will be sufficient to indicate a match. Additionally, 

some variation in timing or speed at which a pattern is 

traced may be tolerated in the matching process. 

The present invention also discloses a method 

25 for controlling a portable electronic device by 

receiving data from a touchpad, and comparing the data 

with a plurality of predefined patterns, each of which 

represents a function of the portable electronic 

device. If a matching pattern is found, the function 

30 represented by the matching pattern is performed. 

Brief Description Of The Drawings 

The above and other objects and advantages of 

the present invention will be apparent upon 
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consideration of the following detailed description, 

taken in conjunction with the accompanying drawings, in 

which like reference characters refer to like parts 

throughout, and in which: 

FIG. 1 shows a portable electronic device 

built in accordance with the principles of the present 

invention; 

FIGS. 2A-2K show illustrative commands that 

may be entered through a touchpad to control a portable 

10 electronic device; 

FIGS. 3A-3D show a range of variation in 

entering a command on a touchpad; 

FIG. 4 shows an alternative embodiment of a 

portable electronic device built in accordance with the 

15 principles of the present invention; 

FIG. 5 is a block diagram of the electronics 

of a portable electronic device built in accordance 

with the principles of the present invention; and 

FIG. 6 is a flowchart of a method in 

20 accordance with the present invention for receiving, 

matching, and performing a command. 

Detailed Description Of The Invention 

Referring to FIG. 1, a view of a portable 

electronic device constructed in accordance with the 

25 principles of the present invention is shown. The 

embodiment shown in FIG. 1 is a portable MP3 music 

player, that plays music formatted according to the 

MPEG audio layer 3 standard. It will be evident to one 

skilled in the art that the features of the present 

30 invention could be readily adapted for use in a 

portable CD player, cassette player/recorder, voice 

recorder, pager, portable DVD player, remote control, 

or other portable electronic device. Additionally, it 
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will be understood that use of the MPEG audio layer 3 

(MP3) standard in the music player of FIG. 1 is for 

illustration, and that the features of the present 

invention could be used on a digital music player that 

5 plays music encoded in any other digital music format. 

Music player 100 comprises housing 102, 

liquid crystal display 104, headphone jack 106, data 

port 107, and touchpad 108. Additionally, the housing 

may have a feature that permits the user to determine 

10 the orientation of the device, preferably without 

looking at the device. For music player 100, the 

placement of liquid crystal display 104, headphone jack 

106, or data port 107 may permit the user to determine 

the orientation. Other features, such as a distinctive 

15 housing shape (not shown), or a belt clip (not shown) 

may also permit the user to determine the orientation 

of the device. Alternatively, electronic means may be 

used to specify the orientation of the device. For 

example, the user may tap on the top edge of touchpad 

20 108 when the device is started to specify the 

orientation of the device. 

The user controls operation of music player 

100 by tracing simple patterns with his finger on the 

surface of touchpad 108. For example, by moving his 

25 finger across touchpad 108 from left to right, the user 

instructs music player 100 to advance to the next song. 

By tapping twice on the surface of touchpad 108, the 

user instructs music player 100 to pause. It should be 

noted that unlike touchpads used for moving a cursor on 

30 a computer screen, no immediate visual feedback needs 

to be given to the user while he or she enters a 

command. Only once a command is completed is there a 

feedback in the form of executing the command, such as 
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playing the music or stopping the music, indicating 

that the command was recognized. 

Advantageously, since music player 100 is not 

controlled using a plurality of buttons, it should be 

5 relatively easy for a user to control music player 100, 

even without looking at music player 100 or receiving 

any other visual feedback. To enter commands, the user 

need only locate and use touchpad 108 -- the only 

control on the face of housing 102. Additionally, 

10 since music player 100 does not need a plurality of 

buttons and other controls, housing 102 can be made as 

small as the size of touchpad 108 and the functions of 

music player 100 permit (e.g. a cassette player could 

not be made smaller than the size of a cassette tape). 

15 Since touchpads are a mass-produced, inexpensive 

component, use of touchpad 108 also may reduce the 

overall cost of manufacturing music player 100, as 

compared to a music player that uses buttons to control 

operation. A preferred embodiment of the present 

20 invention uses a resistive touchpad, since resistive 

touchpads are currently less expensive than capacitive 

touchpads. 

It will be understood by one skilled in the 

art that various changes may be made to the arrangement 

25 and composition of controls on housing 102 without 

30 

departing from the invention. For example, housing 102 

may include an optional belt clip (not shown), contacts 

(not shown) for a battery charger or data download 

device, and an opening (not shown) 

or additional memory may be added. 

in which a battery 

Additionally, 

depending on the functions performed by music player 

100, it may be desirable to add function switches or 

buttons (not show), for selecting a function, for 

turning music player 100 off, for disabling touchpad 
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108, or for performing other functions that are not 

selected using touchpad 108. 

Referring now to FIGS 2A-K, illustrative 

patterns that may be traced on the surface of touchpad 

5 108 to control the operation of music player 100 are 

shown. FIG. 2A shows a pattern representing the "playu 

command. By sweeping his or her finger rapidly across 

the surface of touchpad 108 in a motion such as shown 

by arrow 110, with a left-to-right downward diagonal 

10 motion followed by a right-to-left downward diagonal 

motion, the user instructs music player 100 to start 

playing a song, or to resume playing after the player 

has been paused. 

FIG. 2B shows a "stop" command. A right-to-

15 left downward diagonal sweep followed by a left-to

right downward diagonal sweep, as traced by arrow 112, 

may be used to command music player 100 to stop playing 

a song. 

FIGS. 2C and 2D show, respectively, commands 

20 for advancing to the next song, or skipping to the 

previous song. By moving a finger across touchpad 108 

in a left-to-right direction, as shown by arrow 114 of 

FIG. 2C, the user commands music player 100 to advance 

to the next song. By moving a finger across touchpad 

25 108 in a right-to-left motion, as shown by arrow 116 of 

FIG. 2D, the user commands music player 100 to back up 

to the previous song. 

An upward motion, as shown by arrow 118 of 

FIG. 2E increases the volume. A downward motion, as 

30 shown by arrow 120 of FIG. 2F may be used to decrease 

the volume. 

Circular motions may also be used to indicate 

commands. A clockwise circular motion, such as is 

shown by arrow 122 of FIG. 2G commands the player to 
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repeat the current song or "repeat range", while a 

counterclockwise circular motion, as indicated by arrow 

124 of FIG. 2H may be used to set the repeat range. 

Tapping a finger against the surface of 

5 touchpad 108 may also be used to form commands. A tap 

is indicated as a dot in the figures, and although the 

dots are shown at specific locations on touchpad 108, 

tapping at most locations on touchpad 108 is equally 

effective. FIG. 2I shows a pause command, consisting 

10 of two taps on touchpad 108, indicated by dots 126 and 

127. 

Holding a finger on the surface of touchpad 

108 may be used to specify commands or functions. This 

action is shown in the figures as a short vertical 

15 line. A left-to-right motion followed by holding the 

finger on touchpad 108, as shown by arrow 128 and line 

129 of FIG. 2J, may be used to put the player in a 

"fast-forward" mode. The player keeps running in fast 

forward mode while the user holds his finger on 

20 touchpad 108. A right-to-left motion followed by 

holding the finger on touchpad 108, as shown by arrow 

130 and line 131 of FIG 2K, may be used to put the 

player into a "fast-reverse" mode. The player will 

remain in fast reverse mode until the user's finger is 

25 lifted from touchpad 108. 

Advantageously, all of these commands are 

relatively simple and intuitive. It should be easy for 

most users to learn these commands, and easy to use the 

commands without having to look at touchpad 108 while 

30 entering the commands. 

It should also be noted that there may be a 

timing or speed factor in commands entered into 

touchpad 108. In a preferred embodiment, for example, 

commands (with the exception of the fast forward and 
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fast reverse commands) must occur within a 

predetermined period of time. Thus, once a command is 

started, it must be completed within the predetermined 

period. The predetermined time period is typically 

5 between 50 and 1500 milliseconds, though other values 

are possible. This permits compound commands to be 

distinguished from commands consisting of the 

individual elements of the compound command. 

Although the commands described above are 

10 specific to a random-access music player, such as an 

MP3 player (or other memory-based music player) or CD 

player, it will be understood that similar commands may 

be used to control the operation of other portable 

electronic devices. For example, a ''play" command on a 

15 cassette player could be the same as the "play" command 

shown above in FIG. 2A. On a portable radio, the 

circular motions shown in FIGS. 2G and 2H may be used 

to scan forward and backward, searching for stations, 

while the left-to-right and right-to-left motions shown 

20 in FIGS. 2C and 2D may be used to go to the next or 

previous station in a list of pre-set stations. 

It will be understood by one skilled in the 

art that the commands shown with reference to FIGS. 2A-

2K are for illustration. Other combinations of 

25 motions, tapping, and holding a finger on the surface 

of touchpad 108 could be used to perform the commands 

and functions discussed with reference to FIGS. 2A-2K 

without departing from the present invention. 

Additional commands combining the motions 

30 shown above, or using other motions may be used to 

represent additional functions. For example, a 

downward motion followed by a tap may be used as a 

"mute" command. A repeated rapid back and forth motion 

in a generally left-to-right and right-to-left 
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direction, or a motion in the form of an "X" or cross 

may be used by an MP3 player to remove the current song 

from memory. On a device combining the functions of an 

MP3 player with the functions of a portable radio, a 

5 clockwise circular motion followed by a tap may be used 

to switch between an MP3 mode and a radio mode. Nearly 

any number of functions may be represented by 

relatively simple patterns or combinations of simple 

patterns that may be traced using a finger or other 

10 pointing device on a touchpad. 

Additionally, some commands entered into the 

portable electronic device of the present invention 

could be dependent on the position on the touchpad at 

which the command is entered. For example, on a multi-

15 function device, such as a music player combining the 

functions of an MP3 player, a voice recorder, and a 

radio, sweeping a finger or other pointing device 

across a top edge of touchpad 108 may cause the player 

to switch to the next function, while sweeping across a 

20 bottom edge of touchpad 108 causes the player to switch 

to the previous function. Tapping on the touchpad at 

the corners of the touchpad could also be used to enter 

commands or specify functions. Preferably, these 

position-dependent commands should only use positions 

25 on the touchpad such as the edges or corners, that may 

be located without requiring the user to view the 

device during operation. 

As shown in FIGS. 3A-3D, the entry of 

commands into touchpad 108 does not need to be precise. 

30 Any of the left-to-right motions shown in FIGS. 3A-3C 

will be recognized as the same command, while the 

motion shown in FIG. 3D will be recognized as a 

downward motion, rather than a left-to-right motion. 

In FIGS. 3A-3D, touchpad 108 is shown divided into 
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eight segments to illustrate the range of motions that 

may be recognized as the same command. 

FIG. 3A shows a perfectly formed left-to 

right motion (arrow 132) through the center of touchpad 

5 108. As shown in FIG. 3B, a similar motion (arrow 

134), translated to a different position on the 

touchpad, and adjusted slightly in scale will still be 

recognized. FIG. 3C shows that another similar motion 

(arrow 136), that is translated from the center of the 

10 pad, and rotated slightly will also be recognized. 

When the motion is rotated so that it is more downward 

than left-to-right, as shown by arrow 138 in FIG. 3D, 

the system will recognize the motion as a downward 

motion. 

15 All of the commands recognized by music 

player 100 may be translated, rotated, scaled, and 

adjusted in timing and speed of tracing the pattern, 

within preset bounds, and still be recognized. This 

makes use of music player 100 more convenient, and 

20 permits users to quickly enter commands without looking 

at touchpad 108, or being too concerned with precision 

in moving a finger across touchpad 108. 

Referring now to FIG. 4, an alternative 

embodiment of a portable electronic device built in 

25 accordance with the principles of the present invention 

is shown. As above, a portable MP3 device is shown in 

the figure, though it will be understood that the 

features of this embodiment could be adapted, mutatis 

mutandis, to other portable electronic devices, such as 

30 radios, voice recorders, cassette players, portable DVD 

players, pagers, remote controls, or CD players. 

Music player 200 comprises housing 202, 

touchscreen 204, headphone jack 206, and data port 207. 

Touchscreen 204 combines the functions of a display and 
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a touchpad, permitting the user to enter commands in 

the manner described hereinabove, while providing a 

relatively large display. Advantageously, music player 

200 has a large display, without increasing the size of 

5 housing 202 to accommodate both a display and controls. 

Unlike the touchscreen used on a typical PDA, 

touchscreen 204 does not need to provide any immediate 

visual feedback (e.g. movement of a cursor or 

displaying the path traced by the user) while the user 

10 is entering a command, and the user's interaction with 

touchscreen 204 does not depend on the position of 

icons or controls displayed on touchscreen 204. 

Specifically, the same commands that were used on music 

player 100 of FIG. 1 may be used on music player 200. 

15 The user does not need to view touchscreen 204 to 

operate music player 200. Thus, the touch-sensitive 

functionality of touchscreen 204 is effectively 

decoupled from the display aspects of touchscreen 204. 

As discussed above, housing 202 may include 

20 an optional belt clip (not shown), contacts (not shown) 

for a battery charger or data download device, an 

opening (not shown) in which a battery or additional 

memory may be inserted, an on-off or function switch 

(not shown), additional buttons (not shown), or other 

25 additional features without departing from the present 

invention. 

FIG. 5 shows a block diagram of the 

electronics of a portable electronic device built in 

accordance with the principles of the present 

30 invention. Portable electronic device 400 comprises 

touchpad 401, which continuously translates a point 

touched by a user's finger into an x-y coordinate, 

which is electrically transmitted across bus 402 to 

microcontroller 404. _Alternatively, touchpad 401 may 
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send data about the motion of the user's finger across 

the touchpad to microcontroller 404. Microcontroller 

404 is coupled to memory 406, which may be internal to 

microcontroller 404, and is programmed to receive data 

5 from touchpad 401 and compare the received data with a 

plurality of patterns stored in memory 406. 

In a preferred embodiment, touchpad 401 

interrupts microcontroller 404 when the user's finger 

comes into contact with touchpad 401, after which 

10 microcontroller 404 polls touchpad 401 to receive x-y 

coordinate or motion information. Microcontroller 404 

collects these data over a predetermined period of 

time, typically ranging between 50 and 1500 

milliseconds. Microcontroller 404 compares the data 

15 with a plurality of preset patterns stored in memory 

406, to determine if one of the preset patterns matches 

the data. 

The match does not need to be precise, and, 

as described hereinabove, translation, rotation, 

20 scaling, and timing differences between the preset 

patterns and the data will be tolerated within preset 

bounds. In a preferred embodiment, this is achieved by 

basing the matching on a scaled difference between 

adjacent data points in the coordinate data, rather 

25 than on the coordinate data itself. This scaled 

difference represents the direction and speed of motion 

of the user's finger across touchpad 401, rather than 

exact x-y coordinates, making it easier to match 

patterns in spite of scaling, rotation, translation, 

30 and timing differences. For touchpads that send motion 

information, rather than x-y coordinates, the motion 

data may be used directly in the pattern matching. 

The pattern matching is performed using any 

one of a large number_ of pattern matching algorithms. 
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Depending on the algorithm used, portable electronic 

device 400 may not need to store the coordinate or 

motion information sent to microcontroller 404 by 

touchpad 401. Matching may be performed as the data is 

5 sent, using, for example, a finite state machine-based 

matching algorithm. In this case, it is not necessary 

to store the coordinate or motion information. In a 

preferred embodiment, matching is performed using a 

previously known octant and quadrant-based matching 

10 algorithm, such as is described in the article "Your 

Own Handwriting Recognition Engine," by Ron Avitzur, in 

Dr. Dobb's Journal, April, 1992, at pages 32-37, and 

103. This type of algorithm matches patterns based on 

octant and quadrant information, so only octant and 

15 quadrant information on the coordinate data needs to be 

kept. 

Each of the preset patterns corresponds to a 

function or command of portable electronic device 400. 

If a sufficiently close match between a preset pattern 

20 and the coordinate data collected over the 

predetermined time period is detected, microcontroller 

404 will generate signals to cause portable electronic 

device 400 to carry out the function or command 

corresponding to the matched pattern. If 

25 microcontroller 404 is the main processor for portable 

electronic device 400, then rnicrocontroller 404 may 

execute the command or function directly. 

Alternatively, if portable electronic device 400 

includes another processor or rnicrocontroller that 

30 performs control functions, rnicrocontroller 404 may 

send the other processor a signal indicating which 

function or command should be performed. It is also 

possible for microcontroller 404 to directly handle a 

subset of the functions or commands, while sending 
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signals for other functions or commands to another 

processor. 

For example, if portable electronic device 

400 is an MP3 player, microcontroller 404 may be 

5 responsible for decoding and playing MP3 music stored 

in memory 406 or other memory (not shown) connected to 

microcontroller 404, as well as matching and handling 

commands from touchpad 401. Advantageously, by using a 

single microcontroller to decode and handle commands 

10 and to play music, the component count and 

manufacturing costs of portable electronic device 400 

are kept relatively low. Alternatively, if portable 

electronic device 400 is a cassette player, it may be 

necessary for microcontroller 404 to send commands on 

15 to other electronic or electromechanical components 

within portable electronic device 400. 

It will be understood that there are many 

variations on the apparatus and methods described with 

reference to FIG. 5. For instance, instead of being 

20 interrupt-driven, microcontroller 404 may continually 

poll touchpad 400 to determine when the user starts 

entering a command, or may wait for coordinate data to 

arrive across bus 402. Additionally, microcontroller 

404 may wait until coordinate data have been collected 

25 for the entire predetermined time period before 

starting the matching process, or the matching may 

begin as soon as there is sufficient coordinate data to 

begin the matching process. 

FIG. 6 shows a flowchart of the method 

30 performed by microcontroller 404. At step 501, the 

system waits for the user to begin entering a command 

on a touchpad. Once the user's finger contacts the 

touchpad, a plurality of data points corresponding to 

the position of a user's finger on a touchpad are 

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 376 of 1315



WO0l/02949 PCT/US00/40318 

- 20 -

collected at step 502. Alternatively, the data points 

may correspond to the motion of the user's finger 

across the touchpad. In a preferred embodiment, these 

data are collected over a predetermined period of time. 

5 At step 503, the collected data are matched against a 

plurality of preset patterns, each of the patterns 

corresponding to a command or function of a portable 

electronic device. If any of the patterns are deemed 

to be matched {step 504}, the command or function is 

10 performed by the portable electronic device (step 505). 

Otherwise, the system returns to step 501, and waits 

for the next command. 

It will be understood that microcontroller 

404 does not need to be idle between the steps shown in 

15 FIG. 6. Microcontroller 404 could, for example, play 

music, decode MP3 format compressed music, or perform 

other normal functions of a portable electronic device 

between performing the steps described in FIG. 7. 

Although preferred illustrative embodiments 

20 of the present invention are described above, it will 

be evident to one skilled in the art that various 

changes and modifications may be made without departing 

from the invention. For example, although the 

apparatus and methods of the present invention are 

25 described as using a touchpad or touchscreen, almost 

any touch-sensitive device capable of providing 

information on locations or motions of a user's finger 

on a surface of the touch-sensitive device may be used 

in accordance with the apparatus and methods of the 

30 present invention. Additionally, although the 

described embodiments apply the apparatus and methods 

of the present invention to a portable MP3 player, it 

will be understood that the use of patterns or gestures 

traced on a touchpad to control the functions of a 
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portable electronic device may be used with minimal 

adaptation on a wide variety of portable electronic 

devices. Further, although the application refers to 

MP3 players, there are many similar music compression 

5 formats currently known or being developed that could 

be played on a portable audio music player in addition 

to, or instead of music in the MP3 format. It is 

intended in the appended claims to cover all such 

changes and modifications that fall within the true 

10 spirit and scope of the invention. 
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What Is Claimed Is: 

1. A portable electronic device comprising: 

a housing; and 

a touch-sensitive surface mounted on the 

housing, the portable electronic device controlled by a 

user tracing a command pattern on the touch-sensitive 

surface with a finger, the command pattern matching one 

of a plurality of preset patterns, each of the 

plurality of preset patterns corresponding to a 

predefined function of the portable electronic device, 

the command pattern being traced without requiring the 

user to view the portable electronic device. 

2. The portable electronic device of claim 

1, wherein the command pattern matches one of the 

plurality of preset patterns imprecisely, within preset 

bounds. 

3. The portable electronic device of claim 

2, wherein the preset bounds permit a range of 

variation in the translation, rotation, scale, timing, 

and speed of tracing the command pattern. 

4. The portable electronic device of claim 

1, wherein the touch-sensitive surface comprises a 

touchpad. 

5. The portable electronic device of claim 

1, wherein the portable electronic device further 

comprises a display. 
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6. The portable electronic device of claim 

1, wherein the portable electronic device is a portable 

entertainment device. 

7. The portable electronic device of claim 

6, wherein the portable electronic device is a music 

player. 

8. The portable electronic device of claim 

7, wherein the portable electronic device plays music 

stored in MP3 format. 

9. The portable electronic device of claim 

1, wherein the portable electronic device includes 

predefined functions of one or more devices selected 

from a group consisting of an MP3 player, a cassette 

player, a cassette recorder, a CD player, a radio, a 

voice recorder, a DVD player, a pager, a remote 

control, and a digital music player. 

10. The portable electronic device of claim 

1, wherein the command pattern is composed of one or 

more motions of the finger on the touch-sensitive 

surface, the one or more motions selected from a group 

of motions consisting of a left-to-right motion, a 

right-to-left motion, an upward motion, a downward 

motion, a clockwise circular motion, a counterclockwise 

circular motion, a diagonal motion, a tapping motion, 

and holding the pointing device against the touch

sensitive surface. 
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11. The portable electronic device of claim 

10, wherein the command pattern depends on a position 

at which the command pattern is traced or tapped on the 

touch-sensitive surface. 

12. A portable electronic device comprising: 

a microcontroller; 

a memory coupled to the microcontroller, the 

memory storing a plurality of preset patterns, each one 

of the plurality of preset patterns corresponding to a 

predefined function of the portable electronic device; 

and 

a touch-sensitive device coupled to the 

microcontroller, the touch-sensitive device provides 

data indicative of the position or motion of a user's 

finger on a surface of the touch-sensitive device to 

the microcontroller, 

wherein the microcontroller is programmed to: 

collect the data without requiring a user to 

view the portable electronic device; 

match the data against the plurality of 

preset patterns to determine a matched pattern if any 

one of the plurality of preset patterns sufficiently 

matches the data; and 

cause the portable electronic device to 

perform the predefined function that corresponds to the 

matched pattern. 

13. The portable electronic device of claim 

12, wherein the microcontroller is programmed to 

collect the data over a predetermined period of time. 
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14. The portable electronic device of claim 

12, wherein the microcontroller is programmed to 

perform one or more of the predefined functions of the 

portable electronic device. 

15. The portable electronic device of claim 

12, wherein the microcontroller is programmed to permit 

variation, within preset bounds, in translation, 

rotation, scale, timing, and speed of tracing of a 

pattern when the data is matched against the plurality 

of preset patterns. 

16. The portable electronic device of claim 

12, wherein the touch-sensitive device comprises a 

touchpad. 

17. The portable electronic device of claim 

12, wherein the portable electronic device comprises a 

display. 

18. The portable electronic device of claim 

12, wherein the portable electronic device is a 

portable entertainment device. 

19. The portable electronic device of claim 

18, wherein the portable electronic device is a music 

player. 

20. The portable electronic device of claim 

19, wherein the portable electronic device plays music 

stored in MP3 format. 
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21. The portable electronic device of claim 

12, wherein the portable electronic device includes 

predefined functions of one or more devices selected 

from a group consisting of an MP3 player, a cassette 

player, a cassette recorder, a CD player, a radio, a 

voice recorder, a DVD player, a pager, a remote 

control, and a digital music player. 

22. A method of controlling a portable 

electronic device using a touch-sensitive device, the 

method comprising: 

contacting a surface of the touch-sensitive 

device; 

collecting data corresponding to a pattern 

traced across the surface of the touch-sensitive device 

without requiring a user to view the portable 

electronic device; 

matching the data against a plurality of 

preset patterns, each one of the preset patterns 

corresponding to a predefined function of the portable 

electronic device; 

determining whether a sufficiently close 

match was found; and 

performing the predefined function 

corresponding to a matched one of the plurality of 

preset patterns if a sufficiently close match was 

found. 

23. The method of claim 22, wherein 

collecting the data is performed over a predetermined 

period of time. 
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24. The method of claim 22, wherein matching 

the data against the plurality of preset patterns 

permits variation, within preset bounds, in 

translation, rotation, scale, timing, and speed of 

tracing of a pattern. 
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TOUCH DISPLAY ASSEMBLY 

TECHNICAL FIELD 

The present disclosure relates to a system for implementing a touch screen display for a 

personal information device ("PID"). In particular, the present invention relates to a system and 

method for implementing a reliable touch screen display system having increased light 

transmissivness resistant to environmental contamination. The present disclosure discusses a 

high transparency integrated enclosure touch screen assembly for a portable hand held device. 

BACKGROUND ART 

Personal Information Devices include the class of computers, personal 

digital assistants and electronic organizers that tend both to be physically smaller 

than conventional computers and to have more limited hardware and data 

processing capabilities. Pills include, for example, products sold by Palm, Inc. of 

Santa Clara, California, under such trademark as Pilot, and Pilot 1000, Pilot 5000, 

PalmPilot, PalmPilot Personal, PalmPilot.Professional, Palm, and Palm III, Palm 

V, Palm VII, as well as other products sold under such trade names as WorkPad, 

Franklin Quest, and Franklin Convey. 
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PIDs are generally discussed, for example, in U.S. Patent Nos. 5,125,0398; 

5,727,202; 5,832,489; 5,884,323; 5,889,888; 5,900,875; 6,000,000; 6,006,274; and 

6,034,686, which are incorporated herein by reference. PIDs typically include a 

5 screen and data processor, allowing the PID user to operate a substantial variety 

of applications relating to, for example: electronic mail, a calendar, appointments, 

contact data (such as address and telephone numbers), notebook records, a 

calendar, expense reports, :to do lists: or games. Pills also often include 

substantial electronic memory for storing such applications as well as data 

10 entered by the user. Due to their substantial variety of applications and uses, 

personal information devices are becoming increasingly widely used. 

One important characteristic of personal information devices is the easy 

manner in which software applications and information are made available to the 

15 user. Many PIDs are equipped with touch screen displays. The touch screen 

displays are used to implement various user input and output schemes. Since 

PIDs and other similar palmtop computer systems are very small, keyboards are 

generally not efficient input devices. For example, PIDs with keyboards have 

keyboards that are so sm~ll that a user cannot touch-type. Furthermore, to use a 

20 keyboard ·a user must either place the PID system down onto a flat surface so the 

user can type with both hands or hold the PID system with two hands and type 

with thumbs only. 

Thus, instead of using a keyboard, many PIDs employ a stylus and a touch 

25 screen or digitizer pad as an input system. The stylus and touchscreen 

combination works well for PIDs since the arrangement allows a user to hold the 

2 
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PID system in one hand while writing with the stylus onto the touchscreen with 

the other hand. 

There is a problem, however, in that the mechanism for implementing the 

5 touch screen functionality tends to interfere with the transmission of light to an 

underlying display. Typical prior art touch screen displays employ a touch sensor 

mechanism overlaid on top of a display screen. The touch sensor mechanism 

detects user touches of its area, and translates such touches into appropriate 

inputs, such as, for example, icon manipulations, text entry, menu selections, and 

10 the like. The touch sensor mechanism is designed to be transparent to allow 

viewing of the underlying display screen. Unfortunately, prior art touch sensor 

mechanisms are not perfectly transparent. Prior art touch sensor mechanisms 

often allow only 60 percent or less of the impinging light to pass through to the 

underlying display screen. This leads to very dim displays. To overcome this 

15 characteristic, some manufacturers employ back lighting or front lighting of the 

display to compensate for the light attenuation of the touchscreen mechanism. 

This leads to excessive power consumption, decreased battery life, and overly 

large touch screen displays. 

20 There exists an additional problem in that by combining a separate 

touchscreen mechanism and display screen to implement a touchscreen display, a 

seam necessarily exists between the mechanism and the screen. Although this 

seam can be sealed, it is still vulnerable to the entry of environment 

contaminants, such as dust, various liquids, etc. To improve the environmental 

25 seal, many manufacturers employ a beveled edge around the outsides of the 

touchscreen display, enclosing both the touchscreen mechanism and the display. 

Although the beveled edge improves the seal, environmental contaminants (e.g., 

3 
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dust, etc.) can still make their way around the edge and into the touchscreen 

display. 

Thus, what is required is a solution that eliminates exposed seams of a PID. 

5 "What is required is a solution which improves the transmission of light through the 

touchscreen mechanism, thereby improving the visibility of the display. The 

required solution should be inherently impervious to the entry of particulate 

contaminants and the like. The present invention provides a novel solution to the 

above requirements. 

10 

4 
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SUMMARY 

The present invention provides an integrated enclosure/touch screen 

assembly solution that eliminates exposed seams of a display of a hand-held 

electronic device. The present invention provides a solution which improves the 

5 transmission of light through the touchscreen mechanism, thereby improving the 

visibility of the display. The present invention is inherently impervious to th~ 

entry of particulate contaminants and the like. 

In one embodiment, the present invention is implemented as an integrated 

10 enclosure/touch screen assembly for a PID. A touch screen assembly consisting 

of a display mechanism and optical sensor mechanism are enclosed within: a single 

piece cover. The optical sensor mechanism consists oflens structure and optical 

sensor couple to the lens structure. The single piece cover includes a transparent 

top surface and the lens structure is embedded within the transparent top 

15 surface. The transparent top surface of the single piece cover is free of any steps 

or indentations which provides an enclosure that is both dust free and waterproof. 

A soft thermoplastic material can be used for the single piece cover to allow 

activation of the optical sensor mechanism by means of mechanical contact 

20 applied to the transparent surface of the single piece cover. In one embodiment, 

the single piece cover is constructed by embedding the lens structure directly into 

the transparent surface. This process forms the flat outer surface for the single 

piece cover and also may be used to provide various shapes for the outer edges of 

the cover. The single piece cover eliminates exposed seams of the touch screen 

25 assembly. Additionally, the transparent surface is disposed directly above the 

display without any intervening layers, thereby improving the transmission of 
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light to the display. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is illustrated by way of example and not by way of 

limitation in the Figures of the accompanying drawings, in which like reference 

nwnerals refer to similar elements, and in which: 

Figure 1 is a cross-sectional view of an enclosure/touch screen assembly 

having multiple layers and having exposed edge seals protected by a beveled edge 

as utilized in prior art. 

Figure 2 shows a cross-sectional view of an embodiment in accordance with 

one embodiment of the present invention that does not have the exposed seals or 

the beveled edges as utilized in the prior art. 

Figure 3 shows a close up cross-sectional view of embodiment 200 in 

accordance with one embodiment of the present invention. 

Figure 4 shows a top-down view of the embodiment from Figure 2 and 

Figure 3 showing the transparent area, the optical lens structure, a light source, 

and an optical sensor according to an embodiment of the present invention. 
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Figure 5 shows a schematic top-down view of an optical sensor assembly, 

showing the lens structure in conjunction with the wave guides that couple the 

lens structure to the optical sensor, in accordance with one embodiment of the 

. present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

In the following detailed description of the present invention, numerous 

specific details are set forth in order to provide a thorough understanding of the 

present invention. However, it will be obvious to one skilled in the art that the 

5 present invention may be practiced without these specific details. In other 

instances well known methods, procedures, components, and circuits have not 

been described in detail as not to obscure aspects of the present invention 

unnecessarily. 

10 The present invention is directed towards an integrated enclosure/touch 

screen assembly solution that eliminates exposed seams of a display of a hand

held electronic device. The present invention provides a solution which improves 

the transmission oflight through the touchscreen mechanism, thereby improving 

the visibility of the display. The present invention is inherently impervious to the 

15 entry of particulate contaminants and the like. The present invention and its 

benefits are further described below. 

Figure 1 is a cross-sectional view of an enclosure/touch screen assembly 

100 utilized in prior art. The entire assembly is held in place by the supporting 

20 structure 105. The outermost protective film, or hard coat, 110 provides 

mechanical protection for the digitizer film 120. In addition, the outermost 

protective film is coupled to the support mechanism in order to provide a moisture 

and dust seal. The digitizing element 130 is located below and close to the digitizer 

film. An externally applied pressure that deflects the protective film will also 

25 deflect the digitizer film. 
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Any applied pressure great enough to cause the digitizer film to contact the 

digitizing element will then activate the digitizer mechanism. The display element 

140 is located below the digitizer mechanism. User information is displayed on the 

upper surface of the display element. Together, the protective film, the digitizer 

5 film and the digitizing element must have an opacity small enough to allow viewing 

of the information displayed on the display element. The entire touch screen 

assembly is located within the support structure such that the surface of the 

outermost protective film is below the upper edge of the support structure. There 

is therefore a step-down corner 150 from the upper edge of the support structure 

10 to the surface of the outermost protective film and the resulting assembly exhibits 

a bezel like appearance. These step-down corners are dust and moisture 

collectors, are difficult to clean and frequently do not seal properly. Bevel edges 

160 are provided to help seal the step down corners. However, even bevel edges 

160 do not provide adequate protection. 

15 

Other types of touch screen assemblies employ integrated single piece 

covers, for example, soft thermoplastic polycarbonate material covers, to provide 

environmental seals against dust and moisture. Although such single piece covers 

are more effective at seal!ng out environmental contaminants, the many layers of 

20 material of the touch screen assembly (e.g., a protective single piece cover, 

digitizer film, digitizer element, etc.) tend to significantly decrease the amount of 

light that reaches the underlying display. Additional disclosure ofintegrated single 

piece covers can be found in, INTEGRATED ENCLOSUREtrOUCH SCREEN 

ASSEMBLY, U.S. Patent Application No. 09/774,990, by Slothower et al., filed 

25 01/30/2001. 
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Figure 2 shows a cross-sectional view of an embodiment 200 in accordance 

with one embodiment of the present invention, showing an integrated 

enclosure/touch screen assembly incorporating an optical lens structure for use 

with an optical sensor. Iri this embodiment, the single cover piece 210 

5 incorporates an optical lens structure 250. In this embodiment, optical lens 

structure 250 columnates light transmitted parallel to surface of cover piece 210, 

as opposed to detecting pressure that deflects the surface, as in the embodiments 

described above. The light transmitted parallel to the surface of cover piece 210 is 

depicted as light beam 218 (e.g., dotted line 218). Contact with surface 210 

10 interferes with light 218 transmitted between the optical lenses of lens structure 

250, thereby allowing the accurate determination of the coordinates (e.g., x-y) of 

the contact (e.g., touch with a stylus or a finger). 

A display 225 is disposed directly beneath cover piece 210. Cover piece 210 

15 includes a transparent area 211 directly above the display. The transparent area 

211, since it does not have to register contact, is optimized for its transparency. 

For example, transparent area 211 can be configured to transmit greater than 95 

percent of the light impinging upon its surface to the underlying display 225. 

There are no intervening !~ayers between area 211 and display 225. Accordingly, 

20 display 225 will have a much higher apparent brightness to a user since there are 

no intervening layers to further attenuate impinging light. A support structure 

205 provides support for the cover piece 210 and display 225. An area 215 along 

the peri.phery of the transparent area 211 can be provided with in-mold 

decoration, for example, to distinguish the particular model of device 200, or the 

25 like. 
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Figure 3 shows a close up cross-sectional view of embodiment 200 in 

accordance with one embodiment of the present invention, a user's finger 216 or a 

stylus 217 in the process of actuating the touch screen. showing an integrated 

enclosure/touch screen assembly incorporating an optical lens structure for use 

5 with an optical sensor. AB described above, optical lens structure 250 columnates 

light transmitted parallel to surface of cover piece 210. Light is transmitted 

parallel to the surface of cover piece 210 (e.g., dotted line 218). Contact with 

surface 210 interferes with light 218 transmitted between the optical lenses of 

lens structure 250, thereby allowing the accurate determination of the coordinates 

10 (e.g., x-y) of the contact with the finger 216 or the stylus 216. 

Figure 4 shows a top-down view of the embodiment 200 showing the 

transparent area 211, the optical lens structure 250, a light source 260, and an 

optical sensor 261. Light source 260 provides light to optical lenses of optical 

15 structure 250, which transmit light parallel to the surface of transparent area 

211 to corresponding optical lenses on an opposite side of transparent area 211. 

Contact is detected when an object, such as, for example, a finger or a stylus, 

interferes with the light transmitted among the lenses of optical lens structure 

250. Interferences with tp.e light are detected by the coupled optical sensor 261. 

20 In this embodiment, a photodetector is used to implement optical sensor 261. 

Figure 5 shows a schematic top-down view of an optical sensor assembly in 

accordance with one embodiment of the present invention. Optical lens structure 

250 columnates light across the upper surface of cover piece 210 parallel to 

25 surface of cover piece 210, depicted as the horizontal and vertical dotted lines 

across transparent area 211 over the display. Contact with the surface of 

transparent area 211 creates a shadow and is thus detected by optical 
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sensor/light detector 261. In this embodiment, the "grid" arrangement provided by 

optical lens structure 250 allows the accurate determination of the coorclinates 

(e.g., x-y) of the contact (e.g., touch with a stylus or a finger). In this embodiment, 

optical lens structure 250 is embedded directly within cover piece 210, along the 

periphery of transparent area 211, thereby eliminating any seams through which 

contaminants might enter the assembly. 

Thus, the present disclosure is directed towards an integrated enclosure/touch screen 

assembly solution that eliminates exposed seams of a display of a hand-held electronic device. 

The present disclosure provides a solution which improves the transmission oflight through the 

touchscreen mechanism, thereby improving the visibility of the display. The present disclosure 

is inherently impervious to the entry of particulate contaminants and the like. 

The present disclosure discusses an integrated enclosure/touch screen assembly. A touch 

screen assembly consisting of a display mechanism and optical sensor mechanism are enclosed 

within a single piece cover. The optical sensor mechanism consists oflens 

structure and optical sensor couple to the lens structure. The single piece cover 

includes a transparent top surface and the lens structure is embedded within the 

transparent top surface. The transparent top surface of the single piece cover 

provides an enclosure that is both dust free and waterproof. 

The lens structure of the single piece cover functions by columnating light across 

the transparent surf ace. The optical touch sensor is coupled to the lens structure 

to register contact with the transparent surface via the lens structure by 

pletecting disturbances in the columnated light. In one embodiment, the single 
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piece cover :is constructed by embedding the lens structure directly :into the 

transparent surface. This process forms the single piece cover and also may be 

used to provide various shapes for the outer edges of the cover. The single piece 

cover eliminates exposed seams of the touch screen assembly. Additionally, the 

transpcl!ent surface is disposed directly above the display without any intervening 

layers, thereby improving the transmission of light to the display. 

The foregoing descriptions of specific embodiments of the present invention 

have been presented for purposes of illustration and description. They are not 

intended to be exhaustive or to limit the invention to the precise forms disclosed, 

and obviously many modifications and variations are possible in light of the above 

teaching. The embodiments were chosen and described in order best to explain the 

principles of the invention and its practical application, thereby to enable others 

skilled in the art best to utilize the invention and various embodiments with 

various modifications as are suited to the particular use contemplated. It is 

intended that the scope of the invention be defined by the claims appended hereto 

and their equivalents. 
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CLAIMS 

What is claimed is: 

I. A display assembly comprising: 

a display mechanism; 

an optical sensor; 

a lens structure coupled to the optical sensor; and 

a cover, the cover including the lens structure, the optical sensor registering contact. 

2. The assembly of Claim 1, wherein the assembly is an integrated enclosure/touch 

screen assembly further comprising a supporting structure for supporting the display mechanism, 

the optical sensor, the lens structure, and the cover, wherein the lens structure and the cover form 

a single mechanical structure and wherein the optical sensor can be activated by touching the 

external surface of the cover to disturb light received by the lens structure, the cover being a 

bezel-less and single piece enclosure. 

3. The assembly of Claim I. being a touch screen display for a personal information 

device, the optical sensor being an optical touch sensor, the cover, being a single-piece cover 

containing the optical touch sensor, the single piece cover having a transparent surface for 

viewing the display disposed beneath the transparent surface, the single piece cover including the 

lens structure for columnating light across the transparent surface, the optical touch sensor 

coupled to the lens structure to register contact with the transparent surface via the lens structure 

while the single piece cover prevents contaminants from entering the personal information 
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device. 

4. The assembly of Claim 1, wherein the assembly is a display assembly for a portable 

electronic device, the cover being a bezel-less transparent surface wherein the lens structure is 

coupled to the transparent surface to form a single mechanical structure and wherein contact with 

the transparent surface is detected by the optical sensor detecting a shadow from the contact via 

the lens structure. 

5. The assembly of Claim 3, wherein the lens structure included within the single 

piece cover is coupled to the optical touch sensor to provide columnated light for detecting and 

registering contact with the transparent surface. 

6. The assembly of Claim 5, wherein a plurality of waveguides are coupled to the lens 

structure and embedded within the single piece cover. 

7. The assembly of Claim 3, wherein the optical touch sensor detects and registers 

contact from a finger or a stylus on the transparent surface. 

8. The assembly of Claim 3, wherein the single piece cover comprises a mylar 

polycarbonate material. 

9. The assembly of Claim 3, wherein the single piece cover is bezel-less. 

10. The assembly of Claim 3, wherein the transparent surface transmits more than 90 
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percent of light impinging upon the transparent surface to the display. 

11. The integrated enclosure/touch screen assembly according of Claim 2, wherein the 

single piece cover enclosure includes a transparent surface and the display mechanism is 

disposed beneath the transparent surface. 

12. The integrated enclosure/touch screen assembly according of Claim 2, wherein 

finger contact or stylus contact on the transparent surface of the single piece cover enclosure may 

be used to activate the optical sensor via the lens structure. 

13. The integrated enclosure/touch screen assembly according of Claim 2, wherein the 

optical lens structure is disposed along a periphery of the transparent surface of the single piece 

cover enclcosure. 

14. The assembly of Claim 2, 3 or 4, wherein the cover includes in mold decoration 

along a periphery of the single piece cover. 

15. The assembly of Claim 4, wherein the display mechanism is a flat panel display. 

16. The assembly of Claim 4, wherein a wave guide structure couples the lens structure 

to the optical sensor. 

17. The assembly of Claim 4, wherein the transparent surface is a single layer 

transparent surface configured to transmit more than 90 percent of light impinging upon the 

transparent surface to the display screen. 
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18. The assembly of Claim 4, wherein the lens structure is embedded within the 

transparent surface of the display assembly. 
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units (5P), said units being edge-related to said display unit (3). The light pulse emitting units (4L) and the light pulse receiving 
0 units (5P) are orientated adjacent said display unit (3), with the directions of said emitted and received light pulses (40a, 40b) being 
> at right angles, or at least generally at right angles, to a planar surface (3a) on the display unit (3). The touch screen also includes 
;;-,-- four light pulse deflecting devices (7, 8; 7', 8') positioned close to the display surface (3). 
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For two-letter codes and other abbreviations, refer to the "Guid
ance Notes on Codes and Abbreviations" appearing at the begin
ning of each regular issue of the PCT Gazette. 
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ON A SUBSTRATE FORMED OR RESTING DISPLAY ARRANGEMENT. 

Field of invention 

The present invention relates generally to a display arrangement, that is 

s formed onto or is supported by a substrate, and more particularly to a mobile

telephone-adapted touch screen arrangement, which is constructed with and 

around a display unit, whose external dimensions conform with those applicable to 

mobile telephone apparatus or cell phones. 

The touch screen arrangement is hereinafter abbreviated to "touch screen". 

Description of the background art 

Mobile telephone displays normally consist of an LCD unit and an associated 

keypad, where depression of a key activates one or more telephone functions. 

It can be mentioned with regard to known technology, that the use of a touch 

15 screen has been proposed with regard to hand-carried computer terminals, with 

the intention of reducing the dimensions of a display surface, wherein selected 

functions can be activated through the medium of visible digits or other symbols, 

by exerting pressure on a surface section corresponding to the surface section of 

the symbol concerned, with the aid of a pointer. 

20 Touch screens, or touch sheets, of this kind have been produced in the form 

of two mutually parallel plastic sheets, where an mechanical actuation of an 

uppermost sheet within a chosen surface section creates conditions for a 

resistance measurement perpendicular to said surface section, wherein the 

geographical position of said surface section on the touch screen can be 

25 established by a calculating circuit, with the aid of the resistance values 

established, and therewith generate a significant signal for a function related to a 

touched symbol. 

In this case, there is used a hand-held and hand-manoeuvred elongate 

pointer having a tip, comparable to that of a pencil or pen, which requires physical 

30 actuation on and pressure against the chosen surface section of the display unit. 

Also known to the art are touch screens that have relatively large external 

dimensions, where the dimensions chosen and a chosen screen thickness are of 

small account and constitute no limitation to the chosen application. 
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For example, it is known in respect of this use application to allow the touch 

screen to be comprised of a display unit in the form of an LCD unit, with edge

orientated and mutually opposite light-emitting units and light receiving· units. 

More particularly, in the case of this application the light-emitting units and 

5 the light receiving units are orientated in two rows and two columns over the upper 

surface of the display unit, with the transmitting and receiving directions of the light 

rays orientated and directed immediately above the upper surface of the display 

unit, with said units directly opposite each other. 

Light emitting circuits and light receiving circuits are also mutually co-

10 ordinated and connected to a calculating or computing unit in this case, so as to 

evaluate and calculate a position representative of the geographical position on 

the upper surface of the display unit, where mutually intersecting light rays are 

shadowed by an object serving as a pointer, depending on the position of one or 

more coordinate-orientated light receiving units, having associated circuits which 

15 are intended to indicate the presence of light. 

It is known in the case of this latter application to use the tip of an index 

finger as a pointer, and no physical actuation of or pressure against said display 

surface section is required in this particular technique, even though such is usual. 

The contents of the patent publications listed below also belong to the earlier 

20 standpoint of techniques with regard to the use of a touch screen, in which light 

emitting and light receiving units and the tip of an index finger or the like function 

to activate signals corresponding to a chosen symbol presented on a surface 

section of the display surface. 

25 US-A-4,847,606 

This publication illustrates and describes a control system (10), which in 

addition to a display panel (22) comprised of liquid crystals also includes a light 

source (20) and a light detector (36). 

More specifically, the publication is concerned with allowing light from the 

30 light source to be directed through at least part of the liquid crystal display panel 

and onto the light detector. 

The system (10) includes a casing (12), which is formed to be fitted to the 

instrument panel of a car, said panel including a sunken surface part (14) and 

being produced from a transparent material. 

GOOGLE EXHIBIT 1043 
GOOGLE v. NEONODE 

IPR2021-01041
Page 422 of 1315


