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A multiple display system having at least two mechanical 
arrangements such that in one of the at least two arrange 
ments one of the multiple displays is stowed , out of the way 
mechanically and visually , when only a first display is in 
use ; and one of the other of the at least two arrangements 
wherein the other of the multiple displays is substantially 
coplanar and adjacent the one screen when both screens 
are in use . The other display in the one of the other of the at 
least two arrangements also runs the graphical user interface 
of an application , permitting the multiple display system to 
offer at least two programs running simultaneously , each 
with its own visual user - interface operating on its own 
display . 
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device , but does not teach how to have only one display 
visible . Nor does Rubincam teach how to use applications 
other than for reading a book , magazine , and the like . 
[ 0010 ] Lebby et al ( U.S. Pat . No. 5,534,888 ) teaches how 
to make a book - like device using a pair of hollow bodies . 
However , Lebby does not teach how to hide a second display 
when not required , nor does Lebby teach how to automati 
cally launch additional applications . 
[ 0011 ] For many such devices , the size of the display is a 
major limitation in both the convenience value of the device 
as well as the number of applications that the device may 
realistically run , or display simultaneously . 
[ 0012 ] In desktop computers , multiple displays are uti 
lized in a variety of applications . Typically these displays are 
either ( 1 ) logically connected to provide a single , virtually 
contiguous display surface , or ( 2 ) are operated indepen 
dently to provide multiple general - purpose display surfaces . 
In most cases each runs a “ windows ” graphical user inter 
face , in which the user of the device may select any 
reasonable number of applications to display simultane 
ously . 
[ 0013 ] However , for portable devices , with the general 
exception of laptop computers , no such similar capability 
exists to readily support two or more simultaneous applica 
tions due to the small physical size of the single display . 
[ 0014 ] Therefore , having a second display available for 
use with portable electronic devices could make the device 
more capable and more valuable to the user . The downside 
of dual - displays , as taught in the literature , is that the second 
display is bulky and thus interferes with the convenience and 
portability of the device . Paying for the disadvantage of 
larger physical size when , frequently , only a single applica 
tion is needed at one time has discouraged device manufac 
turers from offering dual - screen portable devices . 
[ 0015 ] Accordingly , what is needed is a system and 
method to address the above - identified issues . The present 
invention addresses such a need . 

FIELD OF THE INVENTION 

[ 0002 ] The present invention relates generally to portable 
electronic devices and more particularly to multiple displays 
for such a device . 

BACKGROUND OF THE INVENTION 

SUMMARY OF THE INVENTION 

[ 0003 ] A range of electronic devices use display screens . 
Such devices include desktop computers , laptop computers , 
hand - held computers , cell phones , PDAs , music players , 
video players , video games , portable email devices , GPSs , 
cameras , barcode scanners , as well as a variety of industrial 
and commercial special - purpose devices . Typically , portable 
devices use flat - panel displays , which are most commonly 
LCD ( liquid crystal displays ) but may also , be other tech 
nologies , including organic electroluminescent or organic 
LED , or other flat - screen technologies . 
[ 0004 ] The majority of electronic devices currently in use 
have a single display . However , there are patents that 
describe electronic devices that utilize multiple displays . For 
example , Moscovitch ( U.S. Pat . No. 6,343,006 ) teaches how 
to place multiple displays on base with supporting arms . 
However , Moscovitch does not teach how to have a second 
display that is hidden or protected , and Moscovitch does not 
teach how to use applications on the second display . 
[ 0005 ] Wen ( U.S. Pat . No. 7,075,597 ) teaches how to 
stack two LCD displays on top of one another . Wen does not 
teach how to have co - planer displays , both visible at the 
same time . 
[ 0006 ] Chao ( U.S. Pat . No. 7,030,552 ) teaches how to 
package two organic electroluminescent displays into one 
package , but does not teach how to create a movable second 
display , or how to automatically launch a second applica 
tion . 
[ 0007 ] Lebby ( U.S. Pat . No. 5,534,888 ) teaches how to 
place two displays inside an enclosure , but not how to see 
only one display ( the primary display ) while hiding and 
protecting a secondary display . Nor does Lebby teach how 
to use applications effectively on multiple screens . 
[ 0008 ] Ozolins ( U.S. D496,362 ) teaches an ornamental 
design for two coplanar screens , but no means to hide or 
protect the second display when only a single display is 
required . 
[ 0009 ] Rubincam ( U.S. Pat . No. 41,159,417 ) teaches how 
to place the contents of a book on a removable memory 

[ 0016 ] A multiple display system having at least two 
mechanical arrangements such that in one of the at least two 
arrangements one of the multiple displays is stowed , out of 
the way mechanically and visually , when only a first display 
is in use ; and one of the other of the at least two arrange 
ments wherein the other of the multiple displays is substan 
tially coplanar and adjacent to the one screen when both 
screens are in use . The other display in the one of the other 
of the at least two arrangements also runs the graphical user 
interface of an application , permitting the multiple display 
system to offer at least two programs running simultane 
ously , each with its own visual user - interface operating on 
its own display . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0017 ] FIG . 1A illustrates a folding mode composite 
device where the screens are in a closed position . 
[ 0018 ] FIG . 1B shows a second screen of the folding mode 
composite device in the process of deployment , by folding 
the second display downward . 
[ 0019 ] FIG . 1C shows the second display of the folding 
mode composite device in the further process of deploy 
ment . 
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[ 0020 ] FIG . 1D shows the second display of the folding 
mode composite device fully deployed . 
[ 0021 ] FIG . 2A illustrates a rotating mode composite 
device where the displays are in a closed position . 
[ 0022 ] FIG . 2B shows a second display of the rotating 
mode composite device in the process of deployment . 
[ 0023 ] FIG . 2C shows the second display of the rotating 
mode composite device fully deployed . 
[ 0024 ] FIG . 3A illustrates a sliding mode composite 
device where the displays of the device are in a closed 
position . 
[ 0025 ] FIG . 3B shows a second display of the sliding 
mode composite device in the process of deployment . 
[ 0026 ] FIG . 3C shows the second screen of the sliding 
mode composite device fully deployed . 
[ 0027 ] FIG . 4 illustrates a portable device that includes 
two display stacks . As is seen two display stacks ( screen 1 
and screen 2 ) and ( screen 3 ) are directly coupled to the 
ribbon / desktop . 
[ 0028 ] FIGS . 5A - 5D illustrates two display stacks in 
action . 
[ 0029 ] FIG . 6 illustrates an alternate display stack embodi 
ment . 

optimized for a fixed display window size where the window 
size is equal to the display size . A system and method in 
accordance with the present invention takes advantage of 
this alternative optimization because each of the two running 
applications has a dedicated display of the desired size . 
[ 0034 ] In addition , various methods are described for 
automatically launching and closing the second application 
in conjunction with the mechanical deployment of the 
second display . In a number of applications on the first 
display , certain actions of the user , such as selecting a name , 
message , or link , causes an appropriate second application to 
launch on the second display and to provide appropriate 
details about the item selected by the user on the first display . 
[ 0035 ] To describe the features of the present invention in 
more detail , refer now to the following description in 
conjunction with the accompanying Figures . 

DETAILED DESCRIPTION 

[ 0030 ] The present invention relates generally to elec 
tronic devices and more particularly to multiple displays for 
such a device . The following description is presented to 
enable one of ordinary skill in the art to make and use the 
invention and is provided in the context of a patent appli 
cation and its requirements . Various modifications to the 
preferred embodiment and the generic principles and fea 
tures described herein will be readily apparent to those 
skilled in the art . Thus , the present invention is not intended 
to be limited to the embodiment shown but is to be accorded 
the widest scope consistent with the principles and features 
described herein . 
[ 0031 ] A system and method in accordance with the 
present invention provides a second display on a portable 
device that can be utilized for a variety of purposes . This 
display is stowed when not in use , so as to add minimally to 
the physical size of the device . In addition , the display 
automatically turns on when deployed and off when stowed . 
As well , the display automatically launches a second , appro 
priate application when deployed . This saves the user from 
the difficulty of manually selecting and launching a fre 
quently desired second application , while still using a first 
application . 
[ 0032 ] Prior multiple displays have generally been treated , 
or it is assumed that the data on the additional displays was 
an extension of the data on the primary display . For example , 
in a windowed user environment , the user could extend any 
window on the primary display to cross the physical bound 
aries of the multiple displays . Or , alternatively , the user 
could manually open one or more separate windows on 
additional displays . However , in both cases the operating 
system or windows user interface managed the multiple 
displays as if they were either one large logically contiguous 
display , or two equal displays with comparable capabilities , 
but running under the control of the user - interface . 
[ 0033 ] A key feature of the present invention is that a 
second display can run a second application , on a device that 
normally has only one visible application on the first display . 
In most cases the applications for portable devices have been 

Mechanical Apparatus 
[ 0036 ] FIGS . 1A - 1D illustrates a folding mode composite 
device 100. In FIG . 1A , the device 100 is closed . The 
optional display is powered down . In FIG . 1B , the optional 
display 104 in the process of deployment is shown by 
folding the second display 104 downward . The optional 
display 104 is still powered down . In FIG . 1C , the second 
display 104 is in the further process of deployment is shown 
by sliding the second display 104 upward . In FIG . 1D , the 
second display 104 is fully deployed by folding flat to be 
flush with the primary display 102. The second display turns 
on and shows content . 
[ 0037 ] FIGS . 2A - 2C illustrates a rotating mode composite 
device 200. In FIG . 2A , the device 200 is closed . The 
optional display 204 is powered down . In FIG . 2B , the 
optional display 204 in the process of deployment is shown 
by rotating the displays 202 and 204 devices . In FIG . 2C , the 
second display 204 is fully deployed by rising upward , flush 
with the first display 202 and then snapping into position . 
The optional display 204 turns on and shows content . 
[ 0038 ] FIGS . 3A - 3C illustrates a sliding mode composite 
device 300. In FIG . 3A , the device 300 is closed . The 
optional display 304 is powered down . In FIG . 3B , the 
optional display 304 is in the process of deployment by 
sliding upward . The optional display is powered down . In 
FIG . 3D , the optional display 304 is fully deployed by rising 
upwards , flush with the first display 302 and snapping into 
position . The second display turns on and displays content . 
[ 0039 ] In each of the above embodiments , there are two 
mechanical methods in which the second display may be 
moved from its hidden , “ stowed , ” position to its active , 
“ deployed ” position . The first method is for the user to 
physically move the second display . Typically user's hand or 
fingers , or a single finger , pushing , pulling , turning , or 
sliding the second display into the deployed position would 
accomplish this . Ideally the second display has two 
mechanical detents at the extreme ends of travel , one at the 
stowed position and one at the deployed position to hold the 
display securely in one of these two positions . 
[ 0040 ] The second method is to have an automatic , or 
powered , mechanism to move the display . Such mechanisms 
are well known in the art , and include the use of springs 
and / or motors . Drive mechanisms could include a friction 
capstan , a belt , a screw driver , or other mechanisms . For this 
method , movement would be initiated by some mechanical 
or electronic action of the user , or by the device itself , 
according to preset options or preferences . For example , the 
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user might touch an icon on the first screen with a finger or 
stylus . Alternatively , the user might select from a menu item 
to deploy or to stow the second display . Ideally , in most 
cases , the user indicating a desire to see more data about an 
item selected on the first display would deploy the second 
display . 
[ 0041 ] A variation of the second method is to have an 
automatic deployment means that is powered by a spring 
that is " wound ” by the user automatically as the user stows 
the second display each time . Thus , the mechanical action of 
rotating , sliding or folding the second display as it is put 
away “ cocks ” the spring , storing the necessary energy for 
later deployment . This variation allows the device to auto 
matically move the second display into deployed position 
under electronic control . Mechanisms to release the stored 
energy in the spring causing the second display to deploy are 
well known , including devices such as solenoids and piezo 
electric actuators . 

Initiating Display Deployment 
[ 0042 ] The term , “ select , ” means one of several mecha 
nisms for the user to select a piece of displayed information . 
Select mechanisms include but are not limited to a single 
tap , click or touch , a double tap , click or touch , a sliding 
motion , or combination of motions . This is not a compre 
hensive list of selection means . Items that might be selected 
include a word , a fragment of text , an icon , a photograph or 
image , a menu item , a location on a map , a location within 
an image , a position on a slider , or other virtual objects . The 
item selected could be a single item , a group of items , or 
multiple non - contiguous items . The item ( s ) selected could 
be still ( stationary ) on a display , or they could be moving on 
the display . Such movement might be caused by the use of 
Flash , video , scrolling , executing software or scripts , or 
other means . Selection mechanisms could also be time 
based , or based on hearing something in an audio stream . 
Selection is typically a conscious action on the part of the 
user of the device , such as highlighting a specific word , 
name or link . However , selection may also be automatic . It 
could be based on the piece of information that is first , 
highest , largest , most prominent , or most important in the 
display . For example on a list of links on the primary display , 
the first link might open a web page for that link on the 
secondary display . Similarly , text on the primary display 
might have only a single link in the text , and this link would 
then open the corresponding web page on the secondary 
display . 
[ 0043 ] As a second example , a name might appear first ( or 
anywhere ) on the primary display . Additional information 
about this person , product , place , event , company or product 
might then appear in the secondary display . 
[ 0044 ] As a third example a complex word or term might 
appear in the text in the primary display . Additional infor 
mation , such as a definition or a “ help ” screen might appear 
on the secondary display . 
[ 0045 ] As a fourth example , a location might appear on a 
map in the primary display . This location might be the most 
important location on the map , or otherwise be known of 
interest to the user . Additional information about that loca 
tion could appear on the secondary display . Such additional 
information might be , for example , directions to the loca 
tion , other businesses near the location , a photograph of the 
location , or transportation information associated with the 
location . 

[ 0046 ] Thus we see that while “ selection ” has traditionally 
referred to a specific action of the user , in this document we 
do not so limit the meaning of selection . 
[ 0047 ] Ideally , an action that causes the second display to 
be deployed , such as selecting an item on the primary 
display , both causes the second display to be mechanically 
deployed , activated and illuminated , it also launches an 
appropriate second application for the second display , where 
this second application displays additional information 
about the selected item . However , the user may have to 
manually deploy the second display . 
[ 0048 ] Usage of the terms , “ second ” and “ secondary ” in 
this document are largely interchangeable , as are the terms , 
“ primary ” and “ first . ” Note , however , that because the two 
displays are ideally the same or nearly the same size , that , 
from the user's perspective , primary and secondary displays 
and applications could temporarily swap places . From the 
mechanical design of the device , however , the first or 
primary display is physically always the same display , and 
the second or secondary display is always the same display . 
When only one display is visible , that display is always the 
primary display . When one display is stowed , that display is 
always the secondary display . 
[ 0049 ] Note , that it may be possible to build a device 
where the two displays may be physically removed from the 
device . It is also possible that the user or a technician could 
then swap the two displays , as if they were interchangeable 
spare parts . In such a scenario , the functions of the primary 
and secondary displays have not changed , as the positions of 
the two displays in an operating device have not changed ; 
only the physical hardware has been swapped , presumably 
for a maintenance or cosmetic purpose . 
[ 0050 ] With either automatic or manual secondary display 
deployment , a key value of this invention is that a single 
action of the user , namely selecting an item on the first 
display , launches an appropriate application and directs that 
application what to show on the second display . 
[ 0051 ] When we refer to a “ second application , ” this 
includes a second display window managed by the same 
program or module that is displaying information on the first 
display . For example , the first display might show a list of 
emails the user has received . By selecting one email , that 
email is opened and its contents are displayed on the second 
window . The program running the second display might be 
the same program showing the list of emails on the first 
display , or it might be a second , different program . 
[ 0052 ] However , a key feature of a system and method in 
accordance with the present invention is that the information 
shown on the first display is not disrupted . ” What is meant 
by this is that first of all the image on the first screen is not 
covered up by a new window . For example , the most 
common situation currently is that opening a detail window 
causes some or all of the first display to be hidden " under 
neath ” a new window . In a system and method in accordance 
with the present invention , the first display information is 
not covered , and is still usable . Secondly , we mean that the 
first display is not disrupted by making it smaller , or by 
“ borrowing ” a portion of the first display , or by re - arranging 
the contents of the first display to make room for the new 
information . 
[ 0053 ] Disruption does not include minor changes in the 
first display that might indicate that the second display 
and / or second application is or is about to be available . Such 
indications might include , for example , changing the color 
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of a link , or placing a box around an item . Another such 
example would be changing the nature of the " selection ” 
indication . 
[ 0054 ] Another feature of a system and method in accor 
dance with the present invention is the ability to select an 
item on the second , deployed display to cause information to 
change on the first display . Thus , in a similar fashion to 
keeping the information on the first display while opening a 
new application or window on the second display , the user 
may open a third new application or window back on the 
first display , while keeping the information on the second 
display visible and active . For example , the first display 
might show a list of emails received by the user , while the 
second display shows the detail within one selected email . 
The user may then select a link ( from the World Wide Web , 
or another Internet protocol link , a phone number , contact 
name , or song ; as a few examples ) . This action would cause 
that link to open and show information relevant to the link 
on the first display . 
[ 0055 ] The user could continue to select items , first on one 
display and then on the other . The invention would keep , in 
most cases , the “ source ” display visible at the same time the 
“ target , " or new display shows the most recently requested 
information . 

Deployment Scenarios 
[ 0056 ] One possible deployment scenario is for the user to 
mechanically deploy the second display , perhaps by sliding 
or rotating it from its stowed and protected position into its 
active position above the first display . As the display is being 
moved , or after it has reached its final detent position the 
display turns on . At approximately the same time the second 
application launches , based on the information shown or 
selected on the first display . 
[ 0057 ] In this scenario the only action taken by the user of 
the device is the physical positioning of the display from 
stowed to deployed . Now the user can take advantage of the 
additional information and application interface on the sec 
ond display . 
[ 0058 ] A second possible deployment scenario is for the 
user to " double click ” ( or provide some other additional 
selection means ) an item in the first display . The first display 
might show a dialog box asking the user to confirm the 
deployment of the second display . The user confirms the 
choice . The device then uses its automatic or motorized 
means to move the second display into position . From this 
point , progress continues as in the above scenario . 

tion against impact , abrasion , scratches , liquids and other 
potential harms than the open position . This feature is 
desirable , as such physical risks and assaults on the device 
are expected to be more common during transport than 
during operation , when the user of the device is expected to 
exercise sufficient control to minimize the number and 
extent of potential harms . 
[ 0061 ] Providing the protection of a case includes two 
elements . The first element is the thickness of the case . The 
second is the design of the device such that pressure or 
impact on the case is transmitted to relatively resilient parts 
of the internal apparatus of the device , such as a frame or 
perhaps a strong circuit board . 
[ 0062 ] In a first implementation , the order of elements 
when the device is closed , from back to front are : ( 1 ) back 
case , ( 2 ) secondary display , ( 3 ) primary display . In front of 
the primary display might be a keyboard , electronics and a 
front case , but these elements are not part of this invention . 
When the device is closed , the three numbered elements 
above are either touching or in close physical proximity . As 
such these three layers provide a certain amount of mechani 
cal strength and integrity against pressure , impact , and other 
possible , potentially damaging forces . 
[ 0063 ] When the second display is deployed , there are 
several possible mechanical ordering of these elements . In 
one design scenario the back case is fixed relative to the 
primary display and the secondary display rotates or slides 
out from between the primary display and the back case . 
Thus , in the deployed mode , the secondary display lacks the 
protection from the back afforded by the back case of the 
device . Additionally , the back case lacks the physical sup 
port provided the relatively solid secondary display ( which , 
although it might not be solid , is more resilient against 
deflection than air ) . 
[ 0064 ] In addition , when the secondary display is in the 
deployed mode , the primary display also lacks the physical 
support of having the secondary display behind it . 
[ 0065 ] Thus , the device , in aggregate , is considerably 
more rugged and less at risk to physical damage in the closed 
position or in the secondary display stowed position than it 
is in the secondary display deployed position . This situation 
is acceptable because use of the secondary display is 
expected to be less common than use of primary display . The 
user will tolerate a lower level of physical protection in 
exchange for the benefits of a second display . 
[ 0066 ] Note , however , that in this scenario the second 
display does not need to be thick or as protected as the 
primary display . In exchange for the fact that the secondary 
display is not used as often as the primary display , the 
manufacturer may be able to save on weight and thickness 
by making the secondary display , its housing , or its sup 
porting components , thinner than for the primary display . 
Similarly , the manufacturer may be able to make the back 
case lighter or thinner than they would for a single - display 
device because some of the time the device is in use the 
secondary display is located next to the back case providing 
some of the mechanical strength of the overall device . 
[ 0067 ] A second possible mechanical scenario is that the 
back case is attached to the secondary display . So , when the 
secondary display is moved from the stowed to the deployed 
position , the back case moves with the secondary display . In 
this scenario , when the secondary display is in the deployed 
position the back of the primary display is relatively 
exposed . 

Other Mechanical Advantage 
[ 0059 ] The arrangement of displays in this invention has 
an additional potential mechanical and economic advantage . 
[ 0060 ] To explain this advantage , we first describe the 
mechanical situation in two common devices : a traditional 
clamshell laptop and a traditional hinged " flip - phone . " Both 
of these devices provide a “ closed ” and an “ open ” position . 
Transport generally occurs in the closed position , and user 
operation generally occurs in the open position . Both 
devices have a keyboard on one half of the clamshell and the 
display on the other half . When the devices are closed , the 
keyboard and display face each other . When the devices are 
closed , the outside of the device consists of a relatively 
strong and resilient plastic or metal case . Generally , the 
closed position of the devices provides much more protec 
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[ 0068 ] However , in this scenario , like the first scenario , 
the manufacturer and the users may be willing to live with 
the reduced mechanical protection when the device has both 
displays deployed . 
[ 0069 ] What is seen from both of these mechanical sce 
narios is that the overall negative mechanical impact in 
terms of weight , size and cost of the second display is likely 
to be less than the impact of the primary display . One should 
expect that the final size and cost of a two - display system is 
thus not twice the cost of a one - display system . 
[ 0070 ] Alternatively , if a manufacturer decides to make 
the secondary display and its necessary housing the same 
thickness as the primary display and its housing , then the 
overall ruggedness of the device should be improved over 
the ruggedness of a single - display device because of the 
additional strength imparted to the device by the additional 
number of resilient layers in the final device . 

purpose exist , including linear potentiometers , a strain 
gauge , a piezoelectric transducer ( PZT ) , hall - effect devices , 
sonic - transducers , optical sensors , or even temperature sen 
sors . Multi - mode digital sensors include coding wheels or 
linear position or pulse transducers . 
[ 0078 ] However , the current state of technology indicates 
that simple binary sensors , such as mechanical , electrical or 
magnetic switches are simpler and lower cost . 
[ 0079 ] It is possible to implement many of the advantages 
of this invention with no sensor on the position of the 
secondary display at all . In this case the position of the 
secondary display must be provided by user input , or 
deduced from other information . For example , if the device 
has been just powered up , it may be appropriate to assume 
the secondary display is stowed . If the user has selected an 
item in such a way on the primary display that indicates a 
desire for additional information , then it may be appropriate 
to assume that the secondary display is deployed , or is about 
to be deployed . 
[ 0080 ) If the secondary display incorporates some type of 
input sensor , such as a touch screen , then information from 
this sensor may be used to deduce the state of the secondary 
display . 
[ 0081 ] Finally , a dedicated button or switch ( including a 
virtual button or switch ) may be used for the user to directly 
indicate “ power , " " deploy , ” “ activate , ” “ launch , ” or simi 
larly indicate the desire to start using or stop using the 
secondary display . 

Embodiments 
[ 0071 ] FIG . 1 illustrates two display stacks . A ribbon / 
desktop is connected to screen 1 , screen 2 and screen 3 . 
[ 0072 ] FIGS . 2a - 2c illustrates display stacks in action . In 
FIG . 2a , the first application is opened . In FIG . 2b , the 
second application is opened . In FIG . 2c , the second screen 
is opened in the first application . In FIG . 2d , the second 
application is closed . 
[ 0073 ] FIG . 6 illustrates an alternate display stack embodi 
ment where the stacks 402 and 404 are coupled in series . 

Details of Secondary Display Deployment Sensing 
[ 0074 ] Ideally two binary sensors would be used . The first 
sensor would indicate that the secondary display is fully in 
its stowed position . The second sensor would indicate that 
the secondary display is in its fully deployed position . The 
two sensors would indicate one of four states : ( a ) the 
secondary display is fully stowed ; ( b ) the secondary display 
is being moved from stowed to deployed or deployed to be 
stowed ; ( c ) the secondary display is in the fully deployed 
position ; ( d ) there is a mechanical problem with one or both 
of the sensors . State ( b ) maybe further resolved into ( b1 ) the 
display was most recently in the ( a ) stowed state , therefore 
it is assumed the secondary display is being moved from 
stowed to deployed , and ( b2 ) the display was most recently 
in the ( c ) deployed state , therefore it is assumed the sec 
ondary display is being moved from deployed to stowed . 
[ 0075 ] The four states , or five states , counting ( b1 ) and 
( b2 ) as distinct are used to power - up or power - down the 
secondary display ; and to launch or close the secondary 
application ; and to inform the primary application of the 
status of the secondary display . 
[ 0076 ] A usable although less desirable sensing arrange 
ment is to use a single binary sensor . In this case the single 
sensor might indicate any of the three mechanical positions 
of the secondary display identified above as states ( a ) , ( b ) , or 
( c ) . The sensor state , possibly in conjunction with other 
device state information , would produce a single binary state 
being either ( e ) the secondary display is stowed or close to 
stowed , or ( g ) the secondary display is deployed or close to 
deployed . 
[ 0077 ] It is also possible to use one or more analog or 
multi - modal digital sensors to determine the location of the 
secondary display on the path between stowed and 
deployed . A wide variety of possible analog sensors for this 

GUI System Integration 
[ 0082 ] With the proper integration of this new hardware 
with existing graphical user interface ( GUI ) software sys 
tems , current mobile devices can easily utilize the new 
hardware capability without requiring changes to be made in 
existing software applications . 
[ 0083 ] Current GUI systems for mobile devices are quite 
different from the GUI systems for desktop computers , 
because the displays on desktop computers are so large that 
they can easily support multiple windows , and allow the user 
to control the size and position of these windows . 
[ 0084 ] On mobile devices , the displays are so small , that 
the GUI systems do not support multiple window systems . 
Instead , mobile devices implement the concept of a stack of 
screens or windows . The GUI system allows a new screen to 
be created by an application in such a way that it replaces the 
current screen , while keeping the state of the current screen 
in a stack . When the new screen is finally closed , it is 
“ popped ” off the stack to reveal the original screen 
“ beneath ” it . 

Default Utilization of Displays 
[ 0085 ] FIG . 4 illustrates a portable device 400 that 
includes two display stacks 402 and 404. As is seen two 
display stacks 402 and 404 ( screen 1 and screen 2 ) and 
( screen 3 ) are directly coupled to the ribbon / desktop 406 . 
[ 0086 ] FIGS . 5A - 5D illustrates the two display stacks 402 
and 404 in action . In FIG . 5A , a first application is opened 
and shown on the first display 502 and the ribbon / desktop is 
shown on the second display 504. In FIG . 5B , a second 
application is opened . As is shown , the first application is 
remain shown on the first display 504 using a newly created 
stack for the second display 506. In FIG . 5C , a new screen 
is opened by the first application and placed onto the first 
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Dialog Boxes 
[ 0092 ] The limited windowing systems of mobile devices 
usually include support for dialog boxes . It would be pos 
sible to view dialog boxes as being suitable for placement on 
the second screen , but most applications will prefer to keep 
dialog box behavior as it exists now . Some mobile device 
manufacturers might want to provide default dialog box 
behavior in which a dialog box is considered to be just like 
a screen that goes on the screen stack unless only one screen 
is deployed . Most manufacturers will prefer to keep default 
behavior of dialog boxes as they are now , without making 
additional use of a second optional display . Application 
software might want to be able to specify a dialog box that 
is treated like a separate screen on the screen stack if the 
second screen is deployed , but using current dialog box 
behavior when there is only one screen deployed . 

display stack . The second application is shown on the 
second display 506 and the new screen from the first 
application is shown on the first display 504. In FIG . 5D , the 
second application is closed and the screen 1 from the first 
display stack is visible on the display 506 . 
[ 0087 ] Given such a system , it would be easy for the 
operating system to cause existing software applications to 
immediately take advantage of a second display , without 
modifying the software applications , by simply using the 
two displays to show the top two screens on the stack instead 
of only the top screen . This could be done in one of two 
ways : 1 ) by opening a new screen on the second display 
( assuming the second display was deployed ) , or 2 ) by 
opening the new screen on the first display and moving the 
previous screen onto the second display . It would be easy to 
allow the user to choose between these two default behav 
iors in the “ preferences ” settings for the mobile or portable 
device . 
[ 0088 ] If two screens from the single screen stack are 
being displayed on the two displays , and the user stows the 
second display , then regardless of which screen was being 
displayed on the main display , the top screen of the screen 
stack would now be shown on the first display . 
[ 0089 ] Once the second display has been deployed , how 
ever , it would be possible for the GUI system to support a 
second screen stack . Each time an application is opened 
from the “ ribbon ” or “ desktop ” , This is referred to as starting 
a screen stack . Once one application is open and using one 
of the displays , the “ ribbon ” or “ desktop ” is still being 
shown on the other display , as shown in FIG . 5A . If the 
ribbon on the second display is used to open a second 
application , then the second application will be given its 
own screen stack as shown in FIGS . 4 and 5B . If another 
screen is opened from within the first application , the second 
application continues to be shown on the second display , and 
the second screen from the first application ( “ screen 3 ” in the 
Figures ) is shown on the main display as in FIG . 5C . 
[ 0090 ] If the second application is closed , the second 
display stack could be destroyed , causing both screens from 
the first application to be shown on the two displays , as 
shown in FIG . 5D , as would have happened if the second 
screen had been opened in the first application before 
opening the second application . With this behavior , “ screen 
3 ” from our first application would have to be closed before 
the ribbon on the second display could be observed . This 
default behavior simultaneously allows one application to 
utilize both displays at once , but also allows the user to use 
the two displays for two different applications at once . 
[ 0091 ] An anomalous situation arises if two screen stacks 
have been created while the second display was deployed , 
but then the user stows the second display . In this case , the 
entire second screen stack of FIG . 5C should be put on top 
of the main screen stack of FIG . 6 , but a method invoked 
indicating that the display on which this screen was dis 
played has been stowed . The default handler for this method 
will invoke the " Close " method , allowing software applica 
tions that are unaware of the existence of the second screen 
to continue to operate reasonably . If any dialog boxes arise 
when the screens are being closed , these dialog boxes will 
now appear on the main display . Once that application has 
been closed , then the primary screen stack will reappear on 
the main display , in the state it had when the optional screen 
was stowed . 

Input Focus Switching 
[ 0093 ] If there are two active applications , then the issue 
arises of how input can be directed to each of the two 
applications . This will naturally be handled in one of three 
different ways , depending on the nature of the input devices 
used for pointing to items on the screen . 
[ 0094 ] If the two displays are touch sensitive , then the 
method of pointing to items on the display is by touching the 
display . In this case , the hardware distinguishes between 
pointing input to the two displays directly . The remaining 
issue of focus is to which application keyboard input should 
be directed . At any moment in time , all input actions will be 
directed to one of the two active applications at the top of the 
two GUI stacks . One of the displays will be “ active ” since 
it has the focus of the keyboard . The operating system 
should detect touches on the inactive display , and should use 
this to switch the input focus to the application associated 
with that display . 
[ 0095 ] If there is a pointing device such as a track wheel 
or mouse pad , then a different means of switching input 
focus must be used . In this case , one of three techniques may 
be used : 
a ) the mouse may be moved off of one display and onto the 
other if the pointer is moved in the direction of the other 
screen . Although this is the traditional method of focus 
transfer on desktop computers , this is likely to be less useful 
than the other techniques , 
b ) a menu command should exist on one of the menus of 
each screen that specifies that the input should be switched 
to the other screen ; this menu item should not appear or be 
grayed out if both displays have not been deployed , 
c ) a key ard shortcut will exist for the menu command 
specified in the last alternative ; this keyboard shortcut can be 
invoked by typing it on the keyboard , and switching the 
focus of all input to the other display . 
[ 0096 ] If there is no pointing device at all , but just a 
trackwheel , then the operating system will provide an addi 
tional command on the menu invoked by the track wheel 
whenever both displays are deployed that cause input focus 
to switch to the other display . In addition , a keyboard 
shortcut may be available to invoke this focus switch 
command . 
[ 0097 ] If the two displays are voice sensitive then the 
method of selection for the user is through spoken interac 
tion by microphone . The issue of menu coordination is a 
discrete point and one of several options in selection of the 
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Javax Microedition Enhancements applications including speech recognition , keyboard and 
pointing device manipulated through a switching device . 
Timing one of the two active applications at the top of the 
two GUI stacks with one display “ active ” as the verbally 
selected interface is onoing , specifying which display is the 
focus of the input devices . The input focus will be deter 
mined by the operating system to switch to the application 
associated with the selected display . 

[ 0104 ] The previous section refers to graphical user inter 
face systems that are more advanced than Javax Microedi 
tion . For mobile devices that offer software support at this 
level , only one enhancement is needed to this interface to 
provide access to the second optional display . In Javax 
Microedition , there are no concepts of display stacks , so the 
discussion above is not very helpful . 
[ 0105 ] Instead , each application ( or midlet , using the 
terminology of Javax Microedition ) , has a Display object . 
The operating system can deploy these Display objects to 
the two screens in whatever way would be appropriate . In 
Javax Microedition , there is the greatest desire to minimize 
changes to the software interface , and to maximize default 
behavior with regard to the second optional display , since 
much of this software is portable software that can run on a 
large number of difference mobile devices . 
[ 0106 ] By adding a single additional static method to the 
Display class , adequate control of the second optional dis 
play can be given to application software . 
[ 0107 ] static Display getOptionalDisplay ( MIDlet 
m ) Gets the Optional Display object that is unique to this 
MIDlet . If the second optional display is not deployed , then 
this optional display object is not displayed at all . If the 
second optional display is deployed , then the screen either 
contains the current main display of the previously execut 
ing MIDlet , or it contains the current display that has been 
placed on the optional display of the currently running 
MIDlet . 
[ 0108 ] When the optional display is stowed , this optional 
Display object is no longer displayed , and its CommandLis 
tener will no longer receive commands . 

RIM Enhancements 

Programmed Utilization of Displays 
[ 0098 ] Once mobile devices have been made available that 
have an interesting default utilization for the second optional 
display , applications software developers will want to take 
greater control of the utilization of the displays , but in such 
a way that the application works well whether the second 
display is deployed or not and continues to work well if the 
second display is deployed or stowed during execution of 
the application . Each graphical user interface system will 
have slightly different changes that will need to be made in 
order to allow applications running in these GUI systems to 
do this . The key way of providing application control to the 
second display , when deployed for example , in a BlackBerry 
GUI system is by providing additional styles for the Screen 
constructor . 
[ 0099 ] By default , the new screen should be created on the 
current screen stack , and utilize the default handling of 
which display it should be shown on . A new value is : 
SAME_DISPLAY , which specifies that the new screen 
should be put on the current screen stack , but it should be 
shown on the current display , and the previous screen 
switched to the other display , if it is available . 
[ 0100 ] Another value is : ALTERNATE_DISPLAY , which 
specifies that the new screen should be put on the current 
screen stack , but displayed on the alternate screen from the 
previous screen , if it is available . Another value is : HIDE 
CURRENT , which specifies that the new screen should be 
put on the current screen stack , but the current screen should 
be hidden , and the current screen used to display the new 
screen instead . 
[ 0101 ] Thus the contents of the alternate display would not 
change . If it was displaying a screen deeper in the stack , it 
would continue showing the same display . Once the new 
screen is popped off the stack , then the current screen will be 
displayed again , but again without altering the contents of 
the alternate display . 
[ 0102 ] In order to create a new stack , a new constructor for UiApplication is provided : getOptionalUiApplication . This 
constructs a new screen stack , if the second optional display 
is deployed . Once created , screens can be pushed onto this 
stack . If no screens have been pushed onto this stack , then 
the operating system is free to put a screen from a different 
application ( or the next screen in our display stack ) onto the 
optional display . If the optional display is stowed , all of the 
screens on this stack are pushed onto the main stack for the 
application . 
[ 0103 ] In order to ensure that the user remains in control 
of their mobile device , it would be wise for the operating 
system to provide an access control rule for each application 
that can be set by the user of the device that specifies 
whether an exception will be thrown by the getOptionalUi 
Application operation if another screen stack already exists . 
Some applications may ask for user input as to whether the 
application should occupy both displays even if another 
application is already using the other display . 

[ 0109 ] The windowing system provided by Research In 
Motion for BlackBerry devices has the more sophisticated 
features of a stack of screens as discussed at length above . 
We will specify specific enhancements to the net.rim.device . 
api classes that would be needed to allow application 
software written for these classes to be able to have access 
to the non - default application control of the second alternate 
display described in the larger discussion above . 
[ 0110 ] First we have an additional method in the net.rim . 
device.api.ui.UiApplication class : 
[ 0111 ] UiApplication getOptionalUiApplication ( ) 
[ 0112 ] If the second optional display is deployed , creates 
a second display stack for the current application . This is 
actually a constructor method that should be invoked from 
a related constructor in the application's UI subclass . 
[ 0113 ] Throws : 
net.rim.device.api.system . Application ManagerException 
[ 0114 ] If this application is not allowed to use the second 
optional display , or the display is not currently deployed , or 
an optional UiApplication has already been created for this 
Application . 
[ 0115 ] There are some additional style bits specified for 
the net.rim.device.api.ui.Screen class : 
[ 0116 ] static long SAME_DISPLAY 
[ 0117 ] If specified , then when this screen stack is using the 
second optional display as well as a primary display , this 
screen will be shown on the same display as the currently 
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active screen , and the currently active screen will be moved 
to the second optional display . 
[ 0118 ] static long ALTERNATE_DISPLAY 
[ 0119 ] If specified , then when this screen stack is using the 
second optional display as well as a primary display , the 
currently active screen will remain on its display and the 
new screen will be placed on the alternate display . 
[ 0120 ] static long HIDE_CURRENT 
[ 0121 ] If specified , then even if this screen stack is using 
the second optional display as well as a primary display , the 
currently active screen will disappear , and be replaced by 
this screen . When this screen is finally popped off the stack , 
then the underlying screen will come back onto the display 
by using the same display as the screen that was popped off . 
Determining Deployment Status 
[ 0122 ] If application software successfully creates an 
optional UiApplication , then the application software knows 
that the second optional display has been deployed . Each 
time a screen is constructed for the optional UiApplication , 
this indicates that the second optional display is still 
deployed . If the optional display is stowed , all of the screens 
that should be displayed on this display are moved onto the 
end of the main screen stack for the application , presumably 
so they can be closed . This provides the most frequently 
needed sensing about the deployment status of the second 
display . If greater control is needed over this , then there are 
two reasonable enhancements to the net.rim.device.api.sys 
tem : one is to merely add a few static int fields to the Sensor 
class , and the other is to create a class very much like the 
Sensor class , possibly using the same SensorListener class 
used by the Sensor , with the new static int fields defined for 
this new class instead . 
[ 0123 ] static int OPTIONAL DISPLAY 
[ 0124 ] Sensor ID of the second optional display sensor . 
[ 0125 ] static int STATE OPTIONAL DISPLAY 
DEPLOYED 
[ 0126 ] A state of the optional display sensor that indicates 
the display is deployed . 
[ 0127 ] static int STATE OPTIONAL DISPLAY STOWED 
[ 0128 ] A state of the optional display sensor that indicates 
the display is stowed . 

( 1 ) In a list of emails , or one email , select an attachment to 
view the attachment on the secondary display . 
( 2 ) In a list of emails , or one email , select a link to a web 
page to view the web page on the secondary display . 
( 3 ) In a list of emails , or one email , select a name to view 
information about that individual from your contact data on 
the secondary display . 
( 4 ) In a view of text , select a word or phrase to view more 
information about that word or phrase on the secondary 
display . This additional information may be ( a ) from a 
dictionary , ( b ) from a web search , ( c ) from a search of data 
on your device or computer , ( d ) from a search of recent 
activity , ( e ) from a help database , which might be local or 
remote . 
( 5 ) In a view of text , select the name of an individual to 
display information about that individual from the user's 
contacts data on the secondary display . 
( 6 ) In a view of text , select a name of an individual to display 
a photograph of that individual on the secondary display . 
( 7 ) In a list of emails , or one email , select an action , such as 
reply , save , forward or mark , to open a window appropriate 
to complete that action on the secondary display . 
( 8 ) While viewing a web page , select a link on that web page 
to open the selected web page on the secondary display . 
( 9 ) While viewing a web page , select a thumbnail image to 
view a larger image on the secondary display . 
( 10 ) While viewing a web page , select a block of text or area 
to view a larger image ( larger font and / or magnified view ) 
of the selected text or area on the secondary display . 
( 11 ) While viewing a map , select a point or area on the map 
to view a magnified view of that point or area on the 
secondary display . 
( 12 ) While viewing a map , select a point or area on the map 
to view directions to that point or area on the secondary 
display . 
( 13 ) While viewing a map , select a point or area on the map 
to view a choice of services available near that point or area 
on the secondary display . 
( 14 ) While viewing a map , select a point or area on the map 
to view a list of transportation options to or from that point 
or area on the secondary display . These transportation 
options may come from a web search , from stored data or 
recent activity on the device , from personal preferences or 
from other sources . 
( 15 ) While viewing a map , select a point or area on the map 
to view a satellite or street - level photograph of that point or 
area on the secondary display . 
( 16 ) In a view of text , or an advertisement for a product , 
select the name of the product or the ad for the product to 
display information on how to buy the product in the 
secondary display . 
( 17 ) In a view of text , or an advertisement for an event , 
select the name of the event or the ad to display information 
on how to buy tickets for the event in the secondary display . 
( 18 ) In a view related to an incoming or outgoing phone call , 
email , text message , video message , or Instant Message , 
information about the person on the other end of the phone 
call , email , text message , video message or Instant Message 
appears on the secondary display . 
( 19 ) In a view related to an incoming or outgoing phone call , 
email , text message , video message , or Instant Message , 
information managing the phone call , email , text message , 
video message or Instant Message appears on the secondary 
display . Such information may include billing information , 

Applications 
[ 0129 ] A key aspect of this invention is that the secondary 
display provides additional details about an item selected in 
the primary display . Thus , although two separate applica 
tions ( or two different views of information from one 
application ) are running , one for each display , and the two 
sets of information are linked , at least initially , in a useful 
way . 
[ 0130 ] The list of examples below is by no means meant 
to be comprehensive or to restrict the scope of the patent to 
these applications . 
[ 0131 ] For every example below , the roles of the primary 
and secondary displays swap position if the item selected 
happens to be on the secondary display . In this case , a new 
window opens on the primary display , covering the existing 
window . In the ideal case , the information covered is not 
lost , and shows again when the overlying window is closed . 
However , in the use of this invention such preservation of 
the information in the primary display is not required . 
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saving or archiving options , recording or deleting options , 
privacy or encryption options , information about similar 
messages , or other information . 
( 20 ) In a view related to purchasing a product or service , a 
window opens up on the secondary display related to 
payment details . 
( 21 ) In a view that contains a company name or stock 
trading symbol , selecting the name or stock - trading symbol 
brings up current information about the stock of that com 
pany in the secondary display . 
( 22 ) In a view that contains a company name or stock 
trading symbol , selecting the name or stock - trading symbol 
brings up current information about the user's holdings of 
stock in that company in the secondary display . 
( 23 ) In a view that contains a company name or stock 
trading symbol , selecting the name or stock - trading symbol 
brings up a window permitting purchasing or selling the 
stock of that company in the secondary display . 
( 24 ) In a view that contains an image , selecting a point or 
region in the image brings up a magnified view including the 
point or region of the image in the secondary display . 
( 25 ) In a view containing a video or moving image , selecting 
the moving image brings up a stored , still view of the video 
or moving image at the time the user selected it , in the 
secondary display . A variation of this feature is to display a 
view slightly earlier in time than the time the user selected 
the moving image , so as to attempt to show the still view of 
the video at the moment the user decided he or she wished 
to see or save a still image . 

( 26 ) In a view containing information about an audio or 
video track being played on the device , selecting an appro 
priate element or elements in the primary display causes 
additional information or options about the audio or video 
track being played to show in the secondary display . For 
example , if a video is being played on the primary display , 
the secondary display might show a volume control . As 
another example , if an audio track is being played , selecting 
the name of the artist might bring up an image of the artists , 
or other tracks or albums or event by that artist in the 
secondary display . 
[ 0132 ] Although the present invention has been described 
in accordance with the embodiments shown , one of ordinary 
skill in the art will readily recognize that there could be 
variations to the embodiments and those variations would be 
within the spirit and scope of the present invention . 
What is claimed is : 
1. A portable device comprising : 
a primary display and one or more secondary displays ; 
the one or more secondary displays are physically pro 

tected when stowed ; 
the one or more secondary display runs a second appli 

cation , while the primary display runs a first application 
in at least one of a plurality operating modes ; wherein 
the primary display and the one or more secondary 
displays are both easily visible at the same time by the 
user of the device during the one operating mode . 


